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PJEHOMNDUn 

DATE r pctober 23, 1970 

TO; Quebec Cartier Mihin% Co^any 
.' Port . Cartier # "':-Ou»W&P!Ei?.=,- •" p-. 

ATTENTION: Mr. I, Patterson; .President" 

COPY TO: United states * Steel Coloration 
International Raw Materials;Investigations Dept. 
525 William Pemr Place 
Pittsburgh, Pennsylvania; 15230 ; 

: v U.S.A. - ' ^ ^ t t t v ^ a 
\ ATTENTIONS Mr. K. IJdsaerv Chief Geologist and 
A- ... Mr. R. ;^^rbn^£-\. , J\;I;p 

FROM: A. F. Reeve 
Cordilleran Engineering |*iiaited 

Re: MINERAL INVESTIGATIONS -
BRITISH;COLUMBIA 1970 • 

''>•'• • Enclosed ls-:#sttmma^ the^Tqodioggpne.. 
project, flW^^lr.69^/?;:.tiy I f Urk 
upoa a computerized re^a^aiysisl'o . ft^ 
eajppljLnjaL^ " .K ' • ' • yA / 

The; computer produced iii^ee types of contour maps showing, 
the distribution of copper and sine content i n stream eedi&ents. 
Forgeron 1s report i s based upon examination of thisr mechanicalanalysis 
and records of work undertaken on Mineral claims i n the area. The 
report does not account for ^ 
was directed toward geochemical targets but >hot followed by proper^, 
acquisition and detailed exploration W 
are a number of geocfccmical atid geological assumptions upon which 
the project was originally based. ';t '••••^^^^•S^' 



^IftEHAL IWESTIG&TI0NS ' '3§85| 
BRITISH COLUMBIA 1970 (Cont rd> ; : 1 • : " ^ -2-

The f o l l o w i n g <?oiRisentsi are referenced to the t e x t o f 
.the report- ".\•? '.. Wt£k, im? fcftt I I . : 

A* Page..3•paragraphia). :,. ...; - - J 
v The southwest p a r t Ic'f- t h e |nap sheet was not s a i l e d because 

. I t i s occupied: by a ̂ b a s i n • of^-Ee8.i)tne.n;tary"'; rocks which;y;po_s.t .daftsfs. base-' 
metals i n i n e r a l i s a t i o n i n ^ t h e iregiQn7 ' 
l«';.;..P|̂ ;.3 paragraph- (b? -j. - *• . 

: The area southeast o f the F i n l a y River- was covered fc>y t*0? 
water- sampling based Upon a recosmtendatidh by W•' F, Bandar . (1967) • 
I t , Was h i s o p i n i o n t h a t .'streak sediment sampling would not |>e ?.S 
e f f e c t i v e on account o f e x t e n s i v e aluyium and g l a c i a l f i l l i h the 
drainage system- This comment niayj^e a p p l i e d t o paragraph (c) as 
w e l l , (See sketch enclQsi?^)"f••^^(^^^H^4•^••' > *•* ... •••-^'l 

C. Page 10 &..11 SK o f F j n l a y ^ f t f o f e g / ^ : 
; ; The general p r o s p e c t i n g p o t e n t i a l i n t h l s ^ a r e a has been 

recognized f o r some time however>, a l a c k o f more s p e c i f i c guides 
has discoutaged followup wor?c, • 

The. geology o f t h i s te^ 
however, the m i n e r a i l s a t l o n .toRe:^aafleen^<3Hll€!d and cut o f f dn 4 ^ 
s i d e s by outcrop and IP o b s e r y a t i o n s ^ There are no i o t h e r hard t a r g e t s 
apparent -at t h i s time t h a t j u s t i f y f u r t h e r s u b s t a n t i a l expenditure.V 
E. Page 14 s 15 P i l l a r group : • . ̂  .;• 'Sf p*f\ 

; . The apparent la^k o f " C T t ^ p f f of anomalies i n t h i s ^ r e a i s 
accounted f o r by s o i l - o u t c j ^ p i n t e r f a c e , ^ ^ 
F. T Page 16 ? i r s t paragraph Jtast' s t a ^ m e n t ••'.? • 

The: anomalous area^SE'^'of ;;thie,'Higa ̂ group |3X»B) i s occupied 
by; claims owned by .Kennco Explorations.. /„•.. >: V\J' f::,<.v 
G. Page 1̂7 Spartan Group /;.;.,*-i;-;; ^ •. . 

Anomalous areas adjacent ft the Spartan group are covered 
w i t h claims owned by Comincp:,;?an4.'^.ehhco., .7 v • <, > 
H. ; Page 17 Anomalies 24A f 33A . and '̂ QA S ^ J ^ - ^ f ^ T : »-'"/• 

These have been prospected i n d e t a i l . A d d i t i o n a l work i s 
planned f o r 1971, (JK C i a i c i C?roup). 



MINERAL INVESTIGATIONS . I '— -;- ^ ^ r" 
BRITISH COLUMBIA 1970 (Cont'd) U - '* -3-

I. Page 17 Anomalies '29A,./ilA^;,and:;%3A "f-j 
Followup prospecfc&ng; of outcrops I n d i c a t e d • itilnor v e i n 

type copper. m i n e r a l ! z a t i o n , * ^ -. • 

J. Page 17 Anomalies 29A, 31A and :^5A ^ ^ ^ i ^ ^ i ^ / . ^ ; ^ ^ ^ 3" 
Outcrop i n these areas was; thoroughly prbsipected• and 

produced! the l o c a t i o n s o f a few minor copper;v,occurr^hc0Sjf-¥ ft;* • >» 

K* Page 18 AnomaliesJ3_2A>,. ;44Ay \,45fe^'and/46A ̂  
These are covered by claims owned by Kennco and p r e v i o u s l y 

by Canex and Asbestos :Corporatipn>i^^Vy,': 

L • Page 18 p o i n t 1 "'"7 
A l l anomalous drainage hasihs have been subject to v a r y i n g 

degrees of ground p r o s p e c t i n g ^ except 'area SEJ of M h l a y VEiveir and .*• 
between,Spinel Lake and.'Thudaka:;S£'i"yef>A 'Mi^^:.''^^'^^rM 

M. • Page 21 TK Group; ̂ bottom; of/ : p a g e - . .'?'•..!• Zb^, 
Anomalous areas a d j a c e n t ^ 6 . the TK; cla3.nis • :were'.^j6rpu5iily :-' 

prospected.'. •;v: . . ̂ : vk^, 

N. ., Page 22 Anomaly I4A :* 
Since the geochemical response i s st r o n g and extensiv^>f :>. 

f u r t h e r work i s j u s t i f i e d , t ^ ^ e ^ l u a t e t -the .source^v-W \ 
0. Page 22 and 23 Anomalies ;5A:̂  3 A ^ 7 f i and 12A \,. 

h-: -,. • Refer to comment'Lvi^ ' ' ^ ^ . . 

P. Page 23 3rd paragraph . ^ i ' J ^ r V ^ ' /"'i.--:- :;:';&""» 
Follovmp work has been extensive? i n 6 o n s i d e r a t i e n o f the 

prospecting,. airborne..geopl 1iysica /.^nd p r o p e r t y ;worfe^hat,.has^be^n 
done. However, some improvement i n technique' and sequence; ^ l ' ^ ' 
methods i s worth c o n s i d e r i n g , " v : -^'r^- s 

Q. Page 25 last^oaraqragh \ , -a-*--
v, 4.. A co n s i d e r a b l e afaouptl; Of-f'-the type of primary f o l l o ^ i ^ - • 

suggested here has been done ^lre**dy: a however, some- i n t e n s i f i c a t i o n . 
might be j u s t i f i e d i n a few selected; areas. 
R. .. Page 26 top l i n e 

, Re rock u n i t s 1 and 2 '^r see' • comment'"B. v 



MINERAL INVESTIGATIONS ! •'• • W ' " ' ^ ^ ' ^ C / ^ l M ^ 
'; BRITISH. COLUMBIA 1370 <Coht*&)-: - ; - 4 - ' 

3* ' Pa^e 27 point 1 ' ;':_:yg..:7 |#-|; 
L -v ' See comment B» ' V V.' * , ' 

^.*\ P^e 29 top 

• 

See comments regardifg ^iga^ Spairtan, and P i l l a r groups " 
(Di- E, and G) < 4 

••̂ :P̂ 7r'yage- 29 item .^^ ••̂- ;>̂ './̂ ; "f?3:K : J $ ) S ; ^ S 
Analysis of Stream, sediment samples for a troader sui 

of fclttipti^wuta^^^^ '¬
v- Page 31 item 5 

I " - See comment B;*-; . '••^'\rri:^. r';'v * • * 

" " ' OMMENTS i^SftM'^l CONCLUDING COMMENTS 

. In general the cosipnter analysis, whi^ch wast run on a t r i a l 
basis, provided a clear picture of geochemical trends and anomalies 
i n a rapid unbiased manner sot h a t profepsjonat f i e l d based interpre
tations could be made with a ^inir.um of ^ l e r i c a ^ §?; 
background work, ^'^X-'-.-^^^Z:) ^ 

g:̂ j;v.,; interpretation of t^ wa«^ 
undertaken with a ©inimua qf^backgroujio* material and should therefore ' 
be; treated in part es a gene^i model of the type of interpretation 
that can be derived frc© mech^ 

A The Toodoggone project d i ^ not produce any base metal 
4epos'ilJs;.'of economic; interest;:-^ fay^ralsle^'geplb^ical^ v 
and geochemical. specif icat|ph s. :A.' Second -^purpose' •of-: the • re^analyst s.. j • 
was to determine how^the teichM^eis> used might be improved and aug
mented to increase the po s s i b i l i t y of success on this and future 
regional investigations. .,7V/; '̂"-';t 

In this regard somejuseful suggestions are ind^catftd by 
• :th® report as fpllowsz-v^^^ • '':*;':«, 

1 i '-£4 '1'.. • • v\ ' ' ''' 1 "v'' 

^ ' . •> .• • • ..4 . * -•/;*. ^ v - , . - mt -v.- < / ? ? * f •"-». 



1. Analysis of stream sediment samples should include a broader 
suite of metallic elements during the reconnaissance phase. \ 
2. Geochemical sampling problems caused by subregional physiographic 
environments should be clearly resolved before a comprehensive 
interpretation i s attempted. (ie. Proterozoio Belt .SB of the Finlay< 
River.) 
3. Classification or zoning pf mineral deposits by element assoc
iations i s of some value i f considered In conjunction'with f i e l d based 
geological information. 
4. Primary followup investigations of geochemical anomalies are of 
c r i t i c a l importance in this type of regional work. As a standard 
proceedure on the Toodoggone project this consisted of prospecting 
outcrops scree slopes and stream beds* and intensification of stream 
sampling. There are two principle hazards in this approach* ? 

a) prospecting i s d i f f i c u l t to control from a quality 
standpoint. 

b) i t i s possible for the best prospector to miss a 
buried deposit particularly If i t i s below the alpine 
region. . ' ,-

For these reasons a data review and additional f i e l d 
examination of some of the stronger anomalies i s j u s t i f i e d . 
5. It i s our opinion that the results' of detailed property investigations 
truly represent the potential pf the local areas toward which this 
work was directed. . .. .. .>•; 
6. The cost of this re-analysis including computer work and report 
writing was about $5,000. In the writer's view this i s a reasonable 
ccst for evaluating regional geochemical data of this magnitude which 
costs §100,000 - $150,000 to collect. 1 
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INTRODUCTION 

General 

This report describes and interprets a computerized 

s t a t i s t i c a l analysis and mapping program of a regional 

geochemical survey. The region consists of one 4 mile 

map sheet (Toodoggone, N.T.S. 94E) of which approximately 

70% has been covered by regional stream sediment sampling. 

The regional sampling program was carried out i n 

1967 with supplementary sampling i n 1968. The anomalies 

found i n the 1967 program were subjected to follow-up i n 

1968. In 1969, further detailed geochemical and geophy

s i c a l surveys combined with prospecting, mapping and 

d r i l l i n g were carried out. 

The target metals i n the regional reconnaissance -

were copper and zinc. Both these metals displayed a 

large contrast i n concentration range. I t was f e l t that 

the range i n concentration of these metals had not been 

s u f f i c i e n t l y explained by the discoveries to date; t h i s 

conclusion has prompted a further interpretation of the 

regional program r e s u l t s . 

The Computer Program 

Computerization i s a desirable mechanical tool i n 
• 

the interpretation of regional geochemical surveys because 



by t h e i r nature, r e g i o n a l surveys i n v o l v e l a r g e masses 
of data which are d i f f i c u l t to manipulate manually. 
The Toodoggone program i n v o l v e d water sampling and stream 
sediment sampling. For purposes of c o n t i n u i t y , only the 
stream sediment data were u t i l i z e d , the water sampling 
being of too l i m i t e d a r e a l extent to have s i g n i f i c a n t 
o v e r a l l i m p l i c a t i o n s . 

The computer program was designed to give a 
p r e l i m i n a r y p i c t u r e of the r e g i o n a l geochemistry i n terms 
of parameters of the a c t u a l metal concentration d i s t r i b u 
t i o n s , the r e g i o n a l d i s t r i b u t i o n s i n the stream sediments 
and the d i s t r i b u t i o n of r e s i d u a l (or anomalous) metal. 
For purposes of convenient i l l u s t r a t i o n , the s c a l e of 
1 inch = 4 miles was chosen. 

The program was contracted to CASE (Appendix I ) . 
A b r i e f d e s c r i p t i o n of the program mechanics i s given 
on pages 1 - 3 of Appendix I and w i l l not be given 
f u r t h e r e l a b o r a t i o n . 

The computerization gave the f o l l o w i n g output: 
1. Histograms of Cu, Zn (Appendix I) 
2. S t a t i s t i c a l parameters of the 

metal d i s t r i b u t i o n (Appendix I) 
3. C o r r e l a t i o n C o e f f i c i e n t s (Appendix I) 
4. D e v i a t i o n from the mean Histogram (Appendix I) 



5. Cumulative d e v i a t i o n Histogram (Appendix I) 
6. Tabulation of Anomalous r a t i n g s (Appendix I) 
7. Loc a t i o n and metal value data (Appendix I) 
8. Matched sample l o c a t i o n s - 1:250,000 (Map 1) 
9. Contoured raw data - 1:250,000 (Maps 2,5) 

10. Contoured r o l l i n g mean - 1:250,000 (Maps 3,6) 
11. Contoured p o s i t i v e r e s i d u a l s -

1:250,000 (Maps 4,7) 

On Map I are loc a t e d the sample p o s i t i o n s which 
have a n a l y t i c a l data. A l l other p o s i t i o n s have been 
r e j e c t e d by the computer. Inspection of the d i s t r i b u t i o n 
of sample l o c a t i o n s reveals s e v e r a l notable gaps w i t h i n 
the map sheet. 

a) The southwest corner o f t h e map sheet has 
not been sampled and no computer i n t e r p r e -

\/ 
t a t i o n has been attempted m t h i s d i r e c t i o n . 

b) The area southeast of the F i n l a y R i v e r has 
whole drainage systems without samples. 
Further sampling to f i l l i n the areas not 
sampled would probably s i g n i f i c a n t l y a l t e r 
the computer mapping as i t e x i s t s . 

c) The lower reaches of the Obo and Thudaka 
Rivers have a low sample d e n s i t y with some 
drainages no^sampled. Further sampling 

3. 



could change the computer mapping as 
i n b) . 

The o v e r a l l sample density i s l e s s than 0.5 samples 
per square m i l e . The sample density i s v a r i a b l e through
out the region. Areas with a sample densi t y of l e s s 
than 0.5 cannot be considered as adequately covered. An 
optimum sample densi t y i s 0.75 to 1 samples per square 
m i l e . 

Maps 2 and 5 are contoured raw data. Copper i s 
contoured at 10, 20, 30, 40, 50, 60, 80, 100 and 120 ppm 
i n t e r v a l s . Zinc i s contoured at 20, 60, 100, 140, 200 and 
250 ppm i n t e r v a l s . V a r i a b l e contour i n t e r v a l s were used , 
to prevent excessive crowding of the r a t h e r high frequency 
data. The raw data contours give u s e f u l i n t e r p r e t a t i v e 
data when the r e g i o n a l background i s r e l a t i v e l y uniform; 
i n the present case the background i s v a r i a b l e and the 
raw data contours serve l a r g e l y to i l l u s t r a t e the r e g i o n a l 
trends and c o n t r a s t i n the metal values. 

Maps 3 and 6 are r o l l i n g means of the copper and 
z i n c , r e s p e c t i v e l y . These p l o t s give the average content 
of the metals i n ppm of the stream sediments; the metal 
contents are c o r r e l a t a b l e to the content i n the under
l y i n g rocks. The maps give a measure of the "chemistry 



of the geology"; an overlay of these maps on the geology 
i l l u s t r a t e s favourable rock types. 

Maps 4 and 7 are contour p l o t s of the copper and 
z i n c , r e s p e c t i v e l y , i n excess of the r e g i o n a l averages 
computed i n the r o l l i n g mean. These areas are the 
anomalies upon which i n t e r p r e t a t i o n i s based. 

The s t a t i s t i c s recorded i n Appendix I i n d i c a t e poly-
modal d i s t r i b u t i o n s of both copper and z i n c w i t h a 
r e l a t i v e l y low c o r r e l a t i o n between the two metals. Copper 
and z i n c are major and/or minor components of a large 
v a r i e t y of deposits and the information at hand suggests 
that more than one type of deposit occur i n the region. 

The cumulative d e v i a t i o n can be a u s e f u l measure of 
metal a s s o c i a t i o n s i . e. l e a d - z i n c - s i l v e r i n v e i n d e p o s i t s , 
copper-molybdenum i n porphyry d e p o s i t s , molybdenum-tungsten 
i n skarns, e t c . In the present program these cumulative 
d e v i a t i o n s have l i m i t e d value because of the low c o r r e l a 
t i o n between copper and z i n c . 

The r a t i n g s given i n t a b u l a r form give a f i r s t h a n d 
i l l u s t r a t i o n of the anomalous nature on a. sample to sample 
b a s i s . Here again the s i g n i f i c a n c e of t h i s measure i s 
l i m i t e d on a two element a n a l y s i s and i s included because 
i t was p a r t of the program as o r i g i n a l l y w r i t t e n . 

The l o c a t i o n and metal value data dump i s a record 



of the input. The eastings and northings permit a 
v i r t u a l l y u n l i m i t e d expansion of the region from the 
present center. 



REGIONAL ASPECTS OF COPPER AND ZINC POTENTIAL 
The r e g i o n a l d i s t r i b u t i o n of copper and z i n c i s 

shown on Maps 3 and 6, r e s p e c t i v e l y . Inspection of the 
maps reveals s i g n i f i c a n t l y d i f f e r e n t r e g i o n a l trends 
except f o r the Toodoggone River - Jock Creek area where 
both copper and z i n c are high. Overlaying of both r e g i o n a l 
copper and z i n c on r e g i o n a l Geology (Map 1) reveals the 
f o l l o w i n g f e a t u r e s : 

a) V i r t u a l l y a l l groups of copper deposits 
l i e w i t h i n areas of high r e g i o n a l copper. 

b) Copper deposits g e n e r a l l y l i e i n the i n t r u 
s i v e rocks or i n the metavolcanics-
metasediments near the i n t r u s i v e contacts. 

c) Zinc i s high i n the Toodoggone River-Jock 
Creek intrusive-metavolcanic-metasedimentary 
complex but otherwise high r e g i o n a l z i n c 
tends to occur some distance from the 
i n t r u s i v e s . 

d) The o l d e r P r o t e r o z o i c rocks (Units 1 and 2) 
give a low r e g i o n a l copper content except i n 
the Brandon Peak area where these rocks have 
been intruded by the s i a l i c igneous rocks. 



e) The o l d e r F r o t e r o z o i c rocks are 
moderate to high i n z i n c on a r e g i o n a l 
b a s i s . 

From the above observations, s e v e r a l conclusions 
appear warranted. 

1. The copper and z i n c p o t e n t i a l of the 
Toodoggone River-Jock Creek area r e q u i r e s 
f u r t h e r i n v e s t i g a t i o n but s e v e r a l types 
of deposits probably occur. A c r i t i c a l 
aspect of the nature of m i n e r a l i z a t i o n may 
be connected with the s t a t e of metamor-
phism of the rocks i n t h i s area. Further 
comments w i l l be made l a t e r i n the report 
i n t h i s connection. 

2. The degree of coherence between high r e g i o n a l 
copper and the d i s t r i b u t i o n of i n t r u s i v e s 
suggests a good p o t e n t i a l f o r porphyry type 
deposits of copper, molybdenum or both i n 
or near the i n t r u s i v e s . 

3. The d i s t r i b u t i o n of high r e g i o n a l z i n c i n 
the o l d e r rocks (Units 1 and 2) suggests 
a good p o t e n t i a l f o r l a r g e stratabound 
deposits or deposits r e l a t e d to r e g i o n a l 

8. 



tectonism as opposed to contact raeta-

morphic types. 

4.More pertinent regional interpretative 

aspects must await results of the 

investigation of other metal associa

tions of the various possible deposits. 

In t h i s regard, the d i s t r i b u t i o n of 

molybdenum on a regional basis w i l l help 

evaluate the porphyry p o t e n t i a l . Uranium 

i s also an extremely useful indicator 

of porphyry deposits as most deposits 

have a uranium halo around them. Zinc 

may occur as large stratabound deposits 

and w i l l probably carry s i g n i f i c a n t 

amounts of s i l v e r except for skarn deposits 

which may be monomineralic. Useful 

indicators of strataform zinc deposits w i l l 

probably be lead and s i l v e r . Vein type 

deposits of either copper or zinc w i l l 

probably carry s i g n i f i c a n t contents of, 

on the one hand, lead or zinc, or a l t e r 

natively , ni c k e l (chalcopyrite-pyrrhotite 

veins i n basic rocks or intermediate to 

basic volcanic rocks). 



INTERPRETATION OF RESIDUAL COPPER AND ZINC 

General 
The Residual copper and zinc d i s t r i b u t i o n s are 

p l o t t e d on Maps 4 and 7. These maps give the d i s t r i b u t i o n 
of copper and z i n c i n excess of the r e g i o n a l average. The 
areas o u t l i n e d are the anomalies, the r e g i o n a l background 
having been f i l t e r e d out. Each anomaly i s numbered and 
given a c o l o r c l a s s i f i c a t i o n based on the magnitude of 
co n t r a s t . The computer drawn anomalies i n some instances 
are based on i n s u f f i c i e n t data, thereby c a s t i n g same doubt 
on the v a l i d i t y i n terms of a r e a l extent and magnitude. 
These anomalies are designated by a B s u f f i x a f t e r the 
anomaly number. Anomalies composed of s u f f i c i e n t samples 
to assure v a l i d i t y are s u f f i x e d by A. 

The region i s d i v i d e d i n t o four areas based on 
r e g i o n a l geology and the d i s t r i b u t i o n of copper and z i n c . 
These areas are: the area southeast of the F i n l a y R i v e r ; 
the Toodoggone River-Jock Creek area; the northwest 
i n t r u s i v e b e l t ; and the b e l t of o l d e r metamorphic rocks 
i n the northeast corner of the map sheet. 

Southeast of the F i n l a y River 
This area i s und e r l a i n dominantly by Lower P a l e o z o i c 

to P r o t e r o z o i c r e g i o n a l l y metamorphosed rocks. In the 
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southwest portion of t h i s area the intrusive-metavolcanic 

b e l t occurs. There are several e x i s t i n g properties i n 

the southwest portion under current investigation. 

C o r d i l l e r a n Engineering Ltd. has added one new property 

to the existing number. 
» * ** 

In general,/the zinc,'appears to be moderate to 
'* * * 

high i n background, suggesting a favorable area for zinc 

deposits. The copper i s mbderate to low with several 

s i g n i f i c a n t contrast anomalies. The high p r o b a b i l i t y of 

a completely d i f f e r e n t picture with the incorporation of 

more deta i l e d regional data prevents further interpre

ta t i o n at t h i s time. 

The Toodoggone River-Jock Creek Area 

Geology: This area has been designated by Mr. A. 

F. Reeve, Cor d i l l e r a n Engineering Ltd., as the Toodoggone 

Metallogenic Belt. This designation i s based on the 

coexistence of several geological-geochemical phenomena. 

1. The area i s a complex of fractured 

metavolcanic and small intrusive 

stocks. 

2. The general physical appearance of 

the area i s one of extensive gossans, 

suggestive of widespread sulphide 

mineralization. 

u . 



3. Several sulphide deposits were 
known to occur p r i o r to the 
r e g i o n a l survey. 

4. The r e g i o n a l geochemical r e s u l t s 
o u t l i n e the area with a high 
copper and z i n c background accom
panied by high c o n t r a s t geochem
i c a l anomalies. 

Mr. A. F. Reeve (personal communication) i n t e r p r e t s 
t h i s metallogenic b e l t as a saddle or downwarped p o r t i o n 
of the i n t r u s i v e b e l t . The surface expression p r e s e n t l y 
exposed i s t h e r e f o r e the roof of the i n t r u s i v e . 

The e x p l o r a t i o n a c t i v i t i e s from 1968 to 1970 were 
l a r g e l y d i r e c t e d towards examination of t h i s b e l t . A i r 
borne magnetometer and E. M. surveys were c a r r i e d out; 
four p r o p e r t i e s were staked and exposed to examination i n 
some d e t a i l . The p r o p e r t i e s i n question are p l o t t e d on 
Maps 4 and 7, and are named the Riga group, the P i l l a r 
group, the Spartan group, and the Garnet group. A summary 
of the e x p l o r a t i o n c a r r i e d out on each of these c l a i m 
groups i s given below as the b a s i s f o r f u r t h e r i n t e r p r e 
t a t i o n of the r e g i o n a l geochemistry. 
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Riga Group: The Riga c l a i m group contains pre
v i o u s l y known m i n e r a l i z a t i o n which was s u b s t a n t i a t e d by 
r e g i o n a l geochemistry. The follow-up work on t h i s group 
c o n s i s t e d of I. F . surveys, magnetometer surveys, s o i l 
surveys, d e t a i l e d g e o l o g i c a l mapping, and diamond d r i l l i n g 
The r e s u l t s of each e x p l o r a t i o n phase must be considered  
incomplete due to the f o l l o w i n g : 

a) Approximately 25% of the c l a i m group 
was covered by s o i l surveys. 

b) Magnetometer surveys were c a r r i e d out 
over approximately 50% of the area, 
approximately h a l f of t h i s coverage 
had c o i n c i d e n t s o i l sampling. 

c) The d e t a i l e d geology does not have 
co i n c i d e n t s o i l survey r e s u l t s probably 

* because of i n a c c e s s i b i l i t y and lack 
of good s o i l p r o f i l e s at high a l t i t u d e s . 

d) The diamond d r i l l i n g was spotted on 
the b a s i s of l o c a l m i n e r a l i z a t i o n and 
a weak I.P. anomaly. This d r i l l i n g 
was c a r r i e d out i n only one area and 
cannot be considered r e p r e s e n t a t i v e 
i n terms of e i t h e r geochemistry, mag
n e t i c s , or d e t a i l e d geology. I t i s of 



i n t e r e s t however to note that 
assays f o r molybdenum were f a r i n 
excess of background contents and 
approached ore grade i n small sec
t i o n s . The general grade of a l t e r a 
t i o n i s b i o t i t e - e p i d o t e w i t h some 
reported hydrous a l t e r a t i o n ( k a o l i n i t e ) 
i n the i n t r u s i v e . M i n e r a l i z a t i o n i n 
the i n t r u s i v e occurs as disseminations 
and i n the metavolcanics as f r a c t u r e 
f i l l i n g s . Hydrous a l t e r a t i o n i s a 
common a s s o c i a t i o n of porphyry deposits 
and t h i s area probably has consider
able p o t e n t i a l f o r t h i s type deposit. 

The P i l l a r Group: The P i l l a r group was defined by 
anomalous copper, molybdenum and z i n c i n stream sediments. 
S o i l sampling, magnetometer surveys, d e t a i l e d g e o l o g i c a l 
mapping, t r e n c h i n g and diamond d r i l l i n g was subsequently 
c a r r i e d out. Sparse copper m i n e r a l i z a t i o n i n the form 
of c h a l c o p y r i t e and malachite was found i n f r a c t u r e s i n 
the i n t r u s i v e rocks. A l s o , sparse m i n e r a l i z a t i o n was 
observed i n p y r i t i c f r a c t u r e d andesite. Diamond d r i l l 
holes were put i n the v o l c a n i c rocks and d i d not reach 
the i n t r u s i v e s . A small s e c t i o n of 0.1 to 0.2% copper 
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was i n t e r s e c t e d . I t i s of i n t e r e s t to note that the  
l a r g e s t s o i l anomaly (near l i n e 30) was not cut o f f , nor  
was a large magnetic anomaly i n the same area. j 

The Spartan Group: The Spartan group was w e l l 
o u t l i n e d by copper and molybdenum on the 196 7 r e g i o n a l 
survey. The s o i l survey c a r r i e d out i n L$68 i n d i c a t e d 
the presence of moderate to high sporadic anomalies, one 
of which corresponded w e l l w i t h a surface showing which 
was subsequently d r i l l e d . A magnetometer survey was a l s o 
conducted over the Spartan group and s e v e r a l magnetic highs 
were o u t l i n e d and a t t r i b u t e d to magnetite i n the i n t r u s i v e 
rocks. The diamond d r i l l i n g d i d not turn up s i g n i f i c a n t 
ore grade m i n e r a l i z a t i o n . However, values of 10 to 50 
times background were accounted i n the core and i n rock 
ch i p s . 

The Garnet Claim Group: This group of claims were 
staked i n 1968 on the bas i s of stream sediment anomalies 
found i n 1967. The source of the anomaly was tr a c e d to 
widespread but sporadic and low-grade c h a l c o p y r i t e and 
b o r n i t e m i n e r a l i z a t i o n . Some galena and c o b a l t bloom 
were a l s o observed i n f l o a t . No a d d i t i o n a l e x p l o r a t i o n 
other than prospecting and g e o l o g i c a l mapping was c a r r i e d 
out. 

15. 



Regional Geochemistry: A t o t a l of 14 copper 
anomalies (33A to 46A) are o u t l i n e d on Map 4, and 11 z i n c 
anomalies (22A to 32A) on Map 7. The Riga claim group 
p a r t i a l l y covers copper anomaly 34A. The anomaly i s i n d i 
cated to extend to the south and to the east of the area 
covered by the claims. Zinc anomalies 22A and 2 3A are a l s o 
r e l a t e d to the Riga group. The existence of hydrous a l t e r a 
t i o n as w e l l as epidote and b i o t i t e i n the area of the Riga 
claims i s good i n d i c a t i o n f o r a porphyry type and/or a 
f r a c t u r e f i l l i n g d eposit. The work done to date does not 
appear to have been s u f f i c i e n t to f u l l y evaluate the area 
and more d e t a i l e d e x p l o r a t i o n to the west and south are 

n i i v r n i i T i i r r - n n n i r i r r — n — r n r i n r — — - i i r r n - r r - - - i n • f n • - i • i numiiTMikirtiiiHi in - M - , - r r -^- • — r 

recommended. 

The P i l l a r group i s covered by copper anomalies 35A 
and 36A and by zinc anomaly 25A. The extent and d i s t r i b u 
t i o n of the- r e g i o n a l anomalies suggest t h a t on a r e g i o n a l 
basis the P i l l a r claims have covered the anomalies and 
that the m i n e r a l i z a t i o n found on follow-up surveys could 
w e l l c o n s t i t u t e the source of these anomalies. 

The Spartan group i s represented by copper anomalies 
38A, 39A, and z i n c anomaly 26A. Inspection of both copper 
and z i n c anomalies i n the area of the Spartan group (Map 4 
and Map 7, r e s p e c t i v e l y ) suggests that the anomaly i s much 

16 



more extensive than the area covered by the claims. 
E x p l o r a t i o n over the Spartan group to date has been r a t h e r  
r e s t r i c t e d and must be considered of a p r e l i m i n a r y nature. 
D e t a i l e d drainage and t a l u s f i n e s sampling are recommended 
throughout the anomalous area and f i n a l judgement on the 
value of t h i s anomaly must await these more d e t a i l e d 
surveys. 

The Garnet group i s located over copper anomaly 42A. 
This group of claims i s v i r t u a l l y surrounded by z i n c 
anomalies (29A, 30A and 31A). The apparent zonation of 
the copper and zinc anomalies may r e f l e c t a complex minera-
l o g i c a l assemblage of h i t h e r t o unknown o r i g i n . P r e l i m i n a r y 
i n v e s t i g a t i o n of the economic mineral p o t e n t i a l of t h i s 
area should take the form of a d d i t i o n a l a n a l y t i c a l work on 
a p r e l i m i n a r y b a s i s such as s i l v e r , molybdenum and p o s s i b l y 
n i c k e l . 

In a d d i t i o n to the above described anomalies, three other  
l a r g e areas w i t h i n the Toodoggone Metallogenic B e l t are  
anomalous and have not been subjected to follow-up 
e x p l o r a t i o n . Zinc anomaly [ 2 4 A l i s a l a r g e , h i g h l y anomalous 
area w i t h s m a l l e r but c o i n c i d e n t copper anomalies (33AJ and 
4OA)J A second d i s t i n c t l y anomalous area which has not 
been subjected to follow-up i s represented by z i n c anomalies 
29A)and(3lA) and copper anomaly(,43M A t h i r d area i s t h a t 
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covered by z i n c anomaly p2A^and copper anomalies (44hj 
and ^6A^ In a d d i t i o n to the above areas, s e v e r a l 

other small anomalies occur which may be investigated, 
a f t e r higher p r i o r i t y anomalies have been evaluated. 

The above comments suggest t h a t the Toodoggone 
Me t a l l o g e n i c B e l t has not been subjected to s u f f i c i e n t l y 
intense e x p l o r a t i o n to f u l l y evaluate the economic poten
t i a l . The f o l l o w i n g concluding comments are considered 
a p p l i c a b l e to the present s t a t e of knowledge of the 
Toodoggone Metallogenic B e l t . 

1. Less than 50% of the copper anomalies 
have been subjected to d e t a i l e d f o l l o w -
up . Less than 20% of the z i n c anomalies 
have been subjected t o d e t a i l e d follow-up. 

2. Copper and zinc show a r e l a t i v e l y poor 
c o r r e l a t i o n , suggesting a v a r i e t y of types 
of d e p o s i t s . 

3. The Drysborough Peak area (Riga Group) 
i s the only area i n which s i g n i f i c a n t 
hydrous a l t e r a t i o n has been reported. 
This area i s suggested to be the only 
one w i t h a good p o t e n t i a l f o r porphyry 
deposits at present. Other anomalies 
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i n v e s t i g a t e d appear to have l e s s 
a l t e r a t i o n c h a r a c t e r i s t i c of porphyry 
d e p o s i t s . 

4. A p o s s i b i l i t y to be considered i n f u t u t e 
e x p l o r a t i o n i s the degree of metamor
phism of the Toodoggone Me t a l l o g e n i c 
B e l t . I t i s p o s s i b l e t h a t metamorphism 
may have dispersed r a t h e r than concentra
ted m i n e r a l i z a t i o n of the porphyry type. 

5. The p o t e n t i a l of the area f o r z i n c dep
o s i t s has not been s u f f i c i e n t l y explored 
to pass judgement at present. The general 
nature of metamorphism however, suggests 
t h a t v e i n or skarn type deposits w i l l be 
common. 

6. I n v e s t i g a t i o n of other metals and metal 
a s s o c i a t i o n s w i l l provide a d d i t i o n a l 
f a c t s necessary to make f i n a l d e c i s i o n s 
on the economic p o t e n t i a l of the Toodog
gone Metallogenic B e l t . 
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The Northwest I n t r u s i v e Complex 

Geology: The Northwest I n t r u s i v e Complex c o n s i s t s 
of an extensive s i a l i c b a t h o l i t h w i t h i n l y i n g o l d e r meta-
v o l c a n i c s and metasediments as roof pendants; b a s i c rocks 
i n t r u d e the s i a l i c b a t h o l i t h i n s e v e r a l areas. Regional 
f a u l t s t r u c t u r e s trending northwest-southeast d i s s e c t the 
area. Several copper and copper-molybdenum showings occur 
w i t h i n t h i s b e l t and from f i e l d d e s c r i p t i o n s these deposits 
f a l l l a r g e l y w i t h i n the c l a s s i f i c a t i o n of porphyry type 
d e p o s i t s . The d i s t r i b u t i o n of deposits w i t h i n the i n t r u 
s i v e s suggests a favorable area f o r porphyry type copper-

i 
molybdenum de p o s i t s . 

Two c l a i m groups were staked i n t h i s area - the 
Opal Group and the T. K. Group. Follow-up surveys on 
these groups co n s i s t e d of re-sampling and prospecting. The 
Opal Group was staked on the b a s i s of anomalous molyb
denum i n stream sediments. Follow-up sampling confirmed 
the anomaly. However, no molybdenum source was found and 
the c l a i m group was subsequently dropped. On the T. K. 
Group, widespread copper and copper-molybdenum m i n e r a l i z a 
t i o n was found but was of very low grade. The m i n e r a l i z a 
t i o n occurred i n small quartz veins and along f r a c t u r e s 
i n a r e l a t i v e l y f r e s h g n e i s s i c g r a n i t e . The T. K. Group 
has a l s o been dropped. 
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Regional Geochemistry: Eighteen copper anomalies 
occur w i t h i n the i n t r u s i v e complex and seven z i n c anomalies 
(Maps 4 and 7 r e s p e c t i v e l y ) . The z i n c anomalies, i n 
g e n e r a l , are r e l a t i v e l y low c o n t r a s t and l i m i t e d i n s i z e , 
probably r e f l e c t i n g z i n c sulphides as a minor component 
of m i n e r a l i z a t i o n . 

The copper anomalies can be d i v i d e d i n t o three 
groups: (1) those o c c u r r i n g i n the i n t r u s i v e rocks, (2) 
those o c c u r r i n g i n or near i n t r u s i v e contacts with 
metavolcanics, and (3) those o c c u r r i n g e n t i r e l y i n the 
metamorphic rocks. 

The i n t r u s i v e anomalies, Nos. 8, 10 and 14, are 
high c o n t r a s t and extensive i n area. Anomaly No. 8, a l s o 
anomalous i n z i n c , has s e v e r a l a s s o c i a t e d copper occurr
ences and occurs l a r g e l y i n the b a s i c i n t r u s i v e rocks. 
This anomaly may i n part r e f l e c t higher background values 
which have not been adequately f i l t e r e d by the computer. 
However, t h i s g e o l o g i c a l environment i s favorable f o r 
porphyry type m i n e r a l i z a t i o n along the f r i n g e s and 
p o s s i b l y f o r copper-nickel m i n e r a l i z a t i o n w i t h i n the 
b a s i c i n t r u s i v e . Anomaly No. 10 has been i n v e s t i g a t e d 
w i t h i n the T. K. Group of claims; the m i n e r a l i z a t i o n found 
on the T.K. Group could answer the anomalies, however 
the anomalies are more extensive than the claim group, 
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thereby j u s t i f y i n g f u r t h e r i n v e s t i g a t i o n . 

Copper anomaly 14A i s a l a r g e , high c o n t r a s t 
anomaly o c c u r r i n g i n what i s considered to be a favor
able g e o l o g i c a l environment. There are four reported 
copper showings i n the area; metavolcanics and meta-
sediments are present nearby and are cut o f f by f a u l t s ,* 
and a small b a s i c i n t r u s i o n occurs near the i n t r u s i v e — 
metavolcanic contact. The copper occurrences were exam
ined by C o r d i l l e r a n Engineering L t d . personnel who 
report c h a l c o p y r i t e i n quartz veins w i t h i n g r a n o d i o r i t e . 
Inspection of the d i s t r i b u t i o n of anomalous values 
i n d i c a t e s that the showings examined probably do not 
§xglain_„a11 the_anOTnalpus copper i n stream sediments and 
t h a t t h i s area should be subjected to more d e t a i l e d 
i n v e s t i g a t i o n . 

In a d d i t i o n to the above described large anomalies f 

s e v e r a l other i n t r u s i v e type anomalies occur which should 
be f u r t h e r i n v e s t i g a t e d on a second p r i o r i t y b a s i s . These 
anomalies are 

(1) Copper anomaly zi n c anomaly 
a molybdenum occurrence i s reported 
i n the area of t h i s anomaly. 

(2) Copper anomaly - a copper showing 
i s reported i n the area. 



(3) Copper anomaly LL2A) z i n c anomaly 

© 
The contact type deposits include copper anomalies 

3A, 9A, 11A and ISA. Anomaly 9A has a copper showing i n 
i t s drainage basin which may e x p l a i n t h i s anomaly, i n p a r t . 
The contact anomalies are i n general somewhat smaller than 
the i n t r u s i v e types and of somewhat lower c o n t r a s t , 
p o s s i b l y r e f l e c t i n g small contact metamorphic de p o s i t s . 

In a d d i t i o n to the i n t r u s i v e and contact anomalies, 
two other anomalies occur i n the metamorphic rocks. 
These are copper anomaly 4A, z i n c anomaly 1A which has a 
reported copper occurrence c o n s i s t i n g of sporadic c h a l 
c o p y r i t e i n quartz s t r i n g e r s ; copper anomaly 17A, z i n c 
anomaly 7A, a r e l a t i v e l y weak anomaly o c c u r r i n g i n r e g i o n 
a l l y metamorphosed rocks of Unit 7 {Map 1 ) . 

The follow-up surveys have been of t o o m l i m i t e d 
ex:tjentL_tg__evaluate the economic p o t e n t i a l of the area. 
.A p r e l i m i n a r y a n a l y t i c a l phase of molybdenum, s i l v e r and 
p o s s i b l y uranium i n v e s t i g a t i o n w i l l f u r t h e r d e l i m i t the 
e x p l o r a t i o n d i r e c t i v e s p r i o r to f i e l d follow-up surveys. 

Northeast Toodoggone Map Sheet 
Geology: The northeast corner of the Toodoggone 

map sheet i s u n d e r l a i n l a r g e l y by northwest-southeast 
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trending metamorphic rocks of Lower Pa l e o z o i c and 
P r o t e r o z o i c age. The rocks are composed l a r g e l y of 
m i c a c e o u s - c h l o r i t i c s c h i s t s , gneisses and minor limestone 
The southeastern p o r t i o n of t h i s d i s t r i c t i s intruded by 
Cretaceous-Jurassic i n t r u s i v e s which extend to the south
east of the map sheet. Rock Unit 1 (Map 1) has been 
sampled i n some d e t a i l , p a r t i c u l a r l y at high e l e v a t i o n s , 
r e s u l t i n g i n the discovery of s e v e r a l new copper, copper-
molybdenum occurrences. Unit 2 (Map 1), p a r t i c u l a r l y i n 
the area south of S p i n e l Lake, has an extremely low sampl 
de n s i t y and there are no reported mineral occurrences 
north of the F i n l a y River. However, south of the F i n l a y 
River i n Unit 2 are three sulphide occurrences (copper, 
l e a d , z i n c , s i l v e r ) which occur as f r a c t u r e f i l l i n g s and 
were recommended f o r f u r t h e r i n v e s t i g a t i o n by the Cor
d i l l e r a n Engineering personnel who examined them. 

The follow-up work i n the northeast corner of the 
Toodoggone map sheet c o n s i s t e d almost e n t i r e l y of pros
p e c t i n g the geochemical anomalies. This prospecting, 
according to Mr. A. F. Reeve, was incomplete due to 
rugged t e r r a i n . 

Regional Geochemistry: Copper anomalies 19A to 33A 
and z i n c anomalies 8A to 14A are p l o t t e d on Maps 4 and 7 
r e s p e c t i v e l y . Inspection of Maps 4 and 7 reveals that 



the most d e f i n i t i v e copper occurs i n the southeast p o r t i o n 
of the area near the i n t r u s i v e ; the higher zinc anomalies 
occur f u r t h e r to the north immediately east of S p i n e l 
Lake. The copper anomalies l e d to the discovery of 
s e v e r a l copper and copper-molybdenum occurrences on f o l l o w -
up prospecting. These anomalies, p a r t i c u l a r l y anomalies 
21 and 22, show considerable promise as a p o t e n t i a l source 
f o r porphyry type copper-molybdenum m i n e r a l i z a t i o n . The  
zinc anomalies to the east of S p i n e l Lake have not been  
prospected in. any great d e t a i l and there are no reported 
mineral occurrences i n t h i s area. P o s s i b l e zinc deposits 
that occur i n t h i s environment are v e i n type, skarn type, 
or l a r g e s t r a t a f o r m deposits formed by r e g i o n a l meta
morphism. 

The work done to date i n t h i s area must be con
si d e r e d reconnaissance i n nature. The next phase of 
i n v e s t i g a t i o n should be the t e s t i n g of the various metal 
a s s o c i a t i o n s i . e. copper-molybdenum, l e a d - z i n c - s i l v e r , 
e t c . 

Follow-up of the e x i s t i n g copper and z i n c anomalies 
i n the f i e l d i s s t r o n g l y recommended and should c o n s i s t of 
d e t a i l e d drainage surveys, t a l u s f i n e s sampling and pros
p e c t i n g . Contingent upon s u c c e s s f u l r e s u l t s of the f o l l o w -
up surveys over the e x i s t i n g anomalies, more r e g i o n a l 
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drainage sampling should be c a r r i e d out over Rock Units 
1 and 2. A l s o , the i n t r u s i v e and i n t r u s i v e contact — — — — — — — 

area would appear to warrant an extension of the sam
p l i n g i f follow-up surveys continue to turn up copper 
and/or copper-molybdenum de p o s i t s . 
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CONCLUSIONS 
A r e i n t e r p r e t a t i o n of The Toodoggone P r o j e c t u t i l i 

z i n g computerization and a review of a l l the e x i s t i n g 
g e o l o g i c a l and geochemical data lead to the f o l l o w i n g 
c o n c l u s i o n s . 

1. Sample density i s l e s s than 0.5 which 
on a r e g i o n a l b a s i s i s i n s u f f i c i e n t t o 
adequately describe the economic poten
t i a l of the area. T h e a r e a southeast 
Q_f^the_^inlay River has i n s u f f i c i e n t 
data to draw but the most general con
c l u s i o n s . 

2. The r e g i o n a l backgrounds f o r copper 
and z i n c are v a r i a b l e and except f o r 
the Toodoggone Met a l l o g e n i c B e l t , do 
not c o r r e l a t e w e l l . The lack of cor
r e l a t i o n between copper and z i n c suggests 
a v a r i e t y of types of dep o s i t s . Dis
t i n g u i s h i n g types of deposits requires 
a d d i t i o n a l a n a l y t i c a l data. 

3. Copper i n stream sediments i s q u a n t i t 
a t i v e l y r e l a t e d to the i n t r u s i v e rocks 
throughout; z i n c , except f o r the 
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Toodoggone Metallogenic Belt,does not 
show a q u a n t i t a t i v e r e l a t i o n s h i p with 
the i n t r u s i v e s but r a t h e r i s higher i n 
the o l d e r metamorphic rocks. 

The r e g i o n a l d i s t r i b u t i o n of the metals, 
considered i n terms of the l i t h o l o g y and 
structure,suggests 3 metallogenic b e l t s 
w i t h c h a r a c t e r i s t i c types of d e p o s i t s : 

a) The Toodoggone Met a l l o g e n i c B e l t 
c h a r a c t e r i z e d by v e i n , f r a c t u r e 
f i l l i n g and skarn type deposits 
w i t h few porphyry type d e p o s i t s . 
The deposits may be l a r g e i n 
number and small i n s i z e . 

b) The northwest i n t r u s i v e complex 
which i s favourable f o r porphyry 
deposits 

c) The o l d e r metamorphic rocks which 
are favourable f o r z i n c d e p o s i t s . 

46 copper anomalies and 32 z i n c anomalies 
are o u t l i n e d by the computer drawn r e s i d u a l s . 
5 of the copper anomalies and two of the z i n c 
anomalies have been followed up i n d e t a i l . At 
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RECOMMENDATIONS 

PHASE I - Research 
1) , Molybdenum and s i l v e r are to be analyzed and 

data manipulated as f o r copper and z i n c . 

2) A r e c l a s s i f i c a t i o n of deposits i s to be made 
and each c l a s s i f i c a t i o n to be te s t e d by inves
t i g a t i o n of other a s s o c i a t e d metals. 

3) A d e t a i l e d follow-up f i e l d program i s to be 
l a i d out with the emphasis on geochemistry. 

PHASE I I - F i e l d I n v e s t i g a t i o n 

1) A l l high c o n t r a s t anomalies should be v i s i t e d 
by a c o n s u l t i n g geochemist to l a y out f o l l o w -
up i n v e s t i g a t i o n s . 

2) F i e l d operations are to be c a r r i e d out by 
g e o l o g i s t w i t h extensive geochemical exper
ience . 

3) Selected B category anomalies are to be resam-
p l e d to b r i n g sample d e n s i t y to A category s t a t u s . 

4) A f t e r drainage anomalies have been c u t - o f f , 
( p r e l i m i n a r y f o l l o w - u p ) , d e t a i l e d i n v e s t i g a t i o n 
of anomalies i s to be c a r r i e d out by s o i l sam-



p l i n g , t a l u s f i n e s sampling, rock chip sampling, 
biogeochemical sampling, prospecting or other 
a p p l i c a b l e techniques. The object of d e t a i l e d  
follow-up i s to provide t a r g e t s f o r geophysical 
surveys, t r e n c h i n g , diamond d r i l l i n g or other 
f i n a l d e c i s i o n development. 
Contingent upon the f i n d i n g s of the p r e l i m i n a r y 
and d e t a i l e d follow-up surveys, a l i m i t e d 
r e g i o n a l program should be considered to increase  
the sample density i n favourable areas such as 
southeast of the F i n l a y River. 
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O M P U T E R ^ P P L I C A X I O K T S A N D ^ Y S T E M S / ^ N G I N E E R I N G 

2 1 0 0 E G L I N T O N A V E N U E W E S T , T O R O N T O 10. O N T A R I O . C A N A D A 

T E L E P H O N E 7 8 3 - 2 4 4 2 

TOODOGGONI-: RIVER AREA 

REGIONAL GEOCHEMISTRY 

COMPUTERIZED MAPPING 
AND 

STATISTICAL ANALYSIS 

MATERIAL RECEIVED. 

1. Map of sample l o c a t i o n s , s c a l e 2 miles to the inch. 
2. P l a n i m e t r i c map, s c a l e 4 miles to the inch. 
3. Laboratory a n a l y s i s sheets with Copper and Zinc values 

f o r approximately 2320 samples. 

WORK PERFORMED. 

A. The sample l o c a t i o n s were d i g i t i z e d and punched from map 1 
with a r e s o l u t i o n of 1000 counts per inch or 500 counts 
per mile. The 1ower l e f t corner of the map was assigned 
co-ordinates (500000 ? 500000) to allow f o r extensions. 
Approximately 2100 p o s i t i o n s were d i g i t i z e d . 

•B. The a n a l y t i c a l values were punched four samples per card. 
These are tabulated i n the enclosed r e p o r t . 
(Approximately 2300 samples). 

C. The r e s u l t s of A and B were merged. Samples with both 
p o s i t i o n s and values were matched and punched two per card 
as shown i n the enclosed t a b u l a t i o n . 
Approximately 1720 samples were matched. 

. . .2 
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A l l a n a l y t i c a l values of B} matched and unmatched were 
treated s t a t i s t i c a l l y and the samples were ra t e d . 
This i s described i n more d e t a i l below. 

The output of B was treated with our computerized a n a l y s i s 
and graphics programs. A l mapping was done at a s c a l e of 
four miles to the inch. 

(a) The p o s i t i o n s were f i r s t p l o t t e d to show the 
d i s t r i b u t i o n of the matched samples. 

(b) I n t e r p o l a t i o n was performed at 0.2 inch i n t e r v a l 
and the measured values were contoured. 

(c) Moving average r e g i o n a l s were computed at the same 
g r i d points as i n ( b ) . A square window with 12 
miles sides centered at the computation point was 
used; values f a l l i n g w i t h i n the window were weighted 
according to t h e i r dIstance from the centre to 
produce the weighted moving average, 
The r e s u l t s were contoured, 

(d) Residual values were computed from (b) and ( c ) . 
p o s i t i v e values were contoured. 

0 
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TOODOGGONE RIVER AREA 

REGIONAL GEOCHEMISTRY 

STATISTICAL ANALYSIS AND RATINGS 

The a n a l y s i s was performed on a l l samples with assay values, 
i n c l u d i n g those with no matching co-ordinates. 
The r e p o r t includes f i r s t the frequency d i s t r i b u t i o n histograms 
of the measured data. 

The S t a t i s t i c a l Summary Tables show f i r s t the Ar i t h m e t i c and 
Geometric Means, the Variance and Standard D e v i a t i o n computed 
Using a l l samples. To minimize the d i s p r o p o r t i o n a t e e f f e c t of 
anomalous sample these q u a n t i t i e s were recomputed e l i m i n a t i n g 
samples with values greater than 1.5 Standard Deviations above 
the A r i t h m e t i c Mean f o r each element. The lower part of the 
Summary Table shows the Means, Variance and Standard D e v i a t i o n s 
fo r the samples below the c u t - o f f value; these are the parameters 
used i n the Ratings described below, 

The t a b l e of C o r r e l a t i o n C o e f f i c i e n t s i s s e l f explanatory. 

A l l samples were rated with a symbol denoting the d e v i a t i o n 
f o r each element from the geometric mean; the ta b l e includes the 
measured value, the d e v i a t i o n i n u n i t s of standard d e v i a t i o n , 
and the cumulative value of the d e v i a t i o n f o r the two elements. 
The complete Ratings t a b u l a t i o n i s preceeded by histograms showing 
the d e v i a t i o n s f o r each element and the cumulative d e v i a t i o n s . 

A summary ta b l e showing the percentage of elements f a l l i n g 
i n each of the f i v e r a t i n g c l a s s i f i c a t i o n s i s also included. 
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TOODOGGONE REGIONAL GEOCHEMISTRY 1 
CU HISTOGRAM AND CUMULATIVE FREQUENCY PERCENTAGES 

INTERV FREO • CUM.FR 
2*72 ***** 

5.0 
6.04 

2.7? 
3*********** 

10.0 
9.A5 

8. "76 
15*0 

8. 76 
18.21 * ft * * * A * * * * * * * A * * * 

20.0 
8.33 

26. 97 ***** s?:********^.* 
" ?T7cT 

a. 37 
35730™ 

************#*** • 

— 

_„. 30.0 
6.65 

43.68 " *************. 
•• • 

5.83 
"50 .'32 ****V****** 

' • """T^bTC 
5.05 ********** 

^ 45.0; 
3.32 

~6l720 
****** 

-•- - -

"To. 0 
3. 54 

64.52 ******* 
• 1 

55.0 
2*33 

6 8706~" 
**** 

2.76 
.70.33 • ***** 

65 . C~ 
2.33 

73.15 
**** : j 

70.0 75.49 
2.63 J£**** 

; 
. . . . . . . . . — — — -

75*0 
1.73 

~ '7 8". 12 
* * * ; 

. . . . . . . . . — — — -

80.0 
1.38 

"".79."84 " 
** , 

• 

• 

85.0 
1.29 

81.23 
**' 

30. Q 
0.69 

"82". 5T" 
. 95*0 

1.12 
"83.TT" ** 

100.0 
0.73 

84.33 
* . 

10 5.0" 
1.25 

8 5.07 
** 

110.0 
0.91 

"86.32 
* 

115.0 87722 
0.69 * 

120.0 
1.08 

87.9? ** 
125*0; 

0.39 
" 8 8.99 " 

130.0 89T5F 
10.62 ********************* 

. . , _ 

9999.0 100.00 
v. 

NUMBER OF SAMPLES * 2317 



JLD0D0GGQME-flE.fiT Q N A L GEQCHEMl STRY 

IN H T STOGR AM AND f.tJMUl AT T VF FREQUENCY PERCENTAGES 
TNTERV FRFQ. f.HM- FR 

0.04 
5.0 0.34 

LLtE9„ : * 
10.0 1.04 

?.93 ***** 
1.5.0 " 3^97 

3.37 ****** 
30.0 7.34 

3.75 ******* 
25.0 1 1.09 

3.19 _ •__ #***** ; 
30.0 14.29 

• 5_,_0_5 ********** 
3>'5.0 719. 34 

5^09 ********** 40.0 24.A3 
8.9_3 __***************** 

45.0 " 33 ; 36 " " 
_ *******'*_ 

50^0 " 37.46 
5.19 _ ********** ______ ________ . ~ 
A. 32 ******** 

60.0 ~ " 4 6."96" : -
5 . 6.5 *********** 

4.79 ********* 

— 

70.0 57.40 
5.27 ********** 

75 ̂  0 , ~62T67~ ^ • ~ " 
4.36 ******** 

80.0 •"' • -. Z"~:~ 67 . 03'" v ::* • - f ~ - ; j 
3.37 ****** 

85.'0 '70.39^ • " 1 : 

2.33 **** 
~4q . 0 ~ 7 2 , 72 

3.02 ___***_**_ 
95.0 75.74 

2 •6 ? ***** 
~ looTo* 78738™ , ~ r, -::.r7 

2. 42 **** 
105.0 • ~ ~ 80.79 '~ 

1.38 ** 
110.0 "8 2.18 

1.25 _ ** 
r 115,0 . " 83.43 • " • 

1.31 ** 
120.0 64.64 

0.95 _ ' * • 
125.0 ' 85. 58." - _ * _ 1,30.0 .86 . 28 13.7? *************************** 

9999.0' ' ICO.OO ~7" 
- — — - _ _ V * _ _ 

NUMBER OF "SAMPLE S ' 2317 

— 
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TOODOGGONE REGIQNAL GEOCHEMISTRY 
STASTTSTICAL SUMMARY OF ALL SAMPLES 

MET AR • MEAN GEO. MEAN VARIANCE STD. DEV 

MET 

CU 
ZN 

CUT-OFF AT 1.50 ST. DEV ABOVE AR. MEA! 

OUT-OFF 

260.39 

SMPLS. B.C-0 TOTAL SMPLS 

-, 

CU 66. 35 : . 35 .29 16734.05 129.36 
ZN 102.65 6.2-09 " 4R890.14 221.11 

NUMBER OF SAMPLES = 2317 

_ STATISTICAL SUMMARY CP NQN ANOMALOUS SAMPLES 
MET AP . MEAN _ GEO. MEAN VARIANCE STD. DEV 

CU 49. 17 32.31 i: 2266.50 . 4 7.61 
ZN 74.33 _ 57.4 0 3603.49 60.0 3 

2242 
2?5C 

2317 
.3317 
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TOP;DOGGONE REGIONAL GEOCHEMISTRY j 
CORRELATION COEFFICIENTS j 



.innOHGGONF -REGIONA1 fiFOCHFMI STRY 

LX1 OF V T A TT ON FROM GFHM MF AN TN t INT TV DF ST.OFV 

DEV/S FREQ % 

r 

r 

-100.0 0.0 
-1.0 0.0 
-0.9 0.0 
-0.8 0.0 
-0.7 L.81 ** * 
-0.6 5.39 fr * A * * * * * * * 
-0.5 8.76 ***************** 
-0.4 7.^0 ******* ** ****** 
-0 . 3 8 . 7 ? **** * ** ****** **** 
-0.2 8. 46 ******** =!•-******* 
-0.1 7.60. ***** *** ***** ** 
-0.0 5. 70 *********** 
0.1 4.53 ********* 
:. 2 4.36 ******** 
V * J 3.28 H * * * * * 

0.4 2.55 ***** 
3 . 5 2.29 **** 
0.6 2.37 * ** * 
0.7 2.93 ***** 
0.8 2.03 '**** - . 
0.9 • 1.17 ** 
1 .0 1.38 ** ' 
] .1 1. 29 ** s ' • 
1.2 0.69 * 
1.3 0. 95 
1.4 0.78 * 
1.5 1.21 ** 
1.6 • 0.8 2 * 
1 .7 " 0.86 
1 . 8 0.99 * 
1 . o C.52 * 

B 2.0 0.30 
2.1 0.60 * 
2.2 0.35 
2.3 '0.69 * 
2.4 ,0.35 

- 2.5 0.4 3 
2.6 0.43 
2.7 - 0.43 
2.8 0.26 
2.9 0.17 
3.0 . 0.:09" 
"3. i " C:.30 
3.2 0.C9 
3.3 0.39 
3.4 • 0*47 
3 .5 '0.30 " 
3.6 0.13 
3.7 0.22 " 
3.8 0.13 
3 — - 0.09 " 
4.0 0.13 

100.0 4.32 ******** 

NUMBER OF SAMPLES = 2317 
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TOODOGGONE RFGIONAl 
ZN DEVIATION FROM GEO* MEAN IN UNITS OF ST.DEV. 

r 
OEV/S FREQ % 
-1OO.0 0.0 

-1.0 0.04 
-0.9 0.99 
-0.8 4.10 * * * * * * * * 

-0.7 4.53 * * * * * * * * * 

-0.6 3. 71 * * * * * * * 

-0.5 4. 92 * * * * * * * * * 

-0.4 6. 13 * * * * * * * * * * * - * 

' -0.3 10". 44 ***** ***** * * . i * * * * * * * 
-3.2 4.83 * * * * * * * * * 

-6.1 5.14 * * * * * * * * * * 
.. 

- 0 .0 6.73 * * * w * * * * * * * * *. 
0.1 . 5. fc>3 * * * * * * * • * * * * 

0.2 6. 86 * * * * * * * * * * * * * 

. . ^ - - ^ 4.53 * * * * * * * * * 

0 . 4 3.11 * * * * * * 

C . 5"' 3.37 * * * * * * 

0.6 3.11 £̂ ?jr: ; 5̂  ̂  
0'. 7 2.89 ***** r"~7 .... 

0.8 1.73 * * * 

0.9 ' 1.29 * * . . 

1 .0 1.25 * * 

1.1 0.73 * 

1.2 0.60 * 

1.3 0.78 * • • ' 

1.4 0.91 
1 . 5 0.95 * 

1.6 0.39 
~ — 1 . 7 "G. 65 . ' " ~ " * 
~ — 

1.8 0.35 .-
1.9 0.26" 
2.0 0.30 
2'. 1 0 .43 
2.2 0.17 
2.3 0. 35 
2.4 0.17 
2.5" 0.17 
2.6 0.26 

"2.7 0.39"' " — 

2.3 0.39 
2.'9 7 0 .09 " 1—J 

3.0 0.22 
'3.1 " 0 . 04""""' 
3.2 0.22 
3.3 0/26 • 

3.4 0 . 30 
• 3 .5 ' I: 0.09 3.6 0.13 

3.7 ""0.17 ' 

3.8 0.13 
3.9 0.04 
4.0 _Cul7 

100.0 4.36 * * * * * * * * 

<?. 

-
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JQTmO£GQ!!!l£_-REiiinfclAL SIRY 
J^iMiiLAXIYL,J3£yiAlJIlH-iiBPM GEQM MEAN IN UNITS QF SX^Q£V. 

C.DV/S FREQ 3! 
100.0 
-1.0 
-0.9 

0,0. 
0.04 
_0_*..9_9 

-0.8 
-0.7 
-0.6 
-0.5 
-0.4 
-0.3 

4.10 
9.11 

13.68 
14.0?. 
19,16 

**** * *** 
*********-*** 
* AAA ************* * 
"..:* 4 * ft * * ft* * * * * * * * * * * * * * * * * * * • . " 
***********K**************** 
***-******** ** *************** ********** 

-0 . 2 13.29 
12.73 

-0.0 
0.1 
0.3 

12.43 
J0_ 36 
11.22 
7.81 

************ * * *********** * 
************************* 
************v*********** 
******************** 
********************** 
*************** 

0 • 4 
0. c: 

r 

r 

1 

o .6 
0.7 
0.8 
0.9 
1.0 
1.2 
1.3 

. 1.4 
1.5 
1.6 
1*1 
1.8 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 

" 3.8 
2.9 
3.0 

j i i 
3.2 
3»3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 

. 4.0 
100.0 

5.65 
5.48 
5.8 3 
3.75 
2.46 
2. 63 
2.03 
1.29 
1.73 
1.68 
2. 16 

* * ********* 
* ******** ** 
********** 
*********** 
******* 
**** 
***** 
**»* 
*** 
*** 
* * * * 

1.21 
i«51 
1.34 
0 . 78 
0.60 
1.04 
C^52 
1.04 
6.5 7 
0.60 
0.69 
0. 82 
0. 65 
0*26 
0.-30 
0.3 5 
0.30' 
0.78 
0.39 
0.26 
0. 39 
0.26 
0.13 
0.30 
8.68 

«* 
* ** 
** 

— — , - _ 

***************** /p. 
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TOODOGGONE REGIONAL GEOCHEMISTRY  
SUMMARY OF RATINGS AS PERCENTAGES OF TOTAL 

CU 
ZN 

7 ?. 
64;2<? 

9.5 0 
6.86 

NiJM.'il - 0F SAMPLES « 2517 
_JYMROLS USEE IN ANOMALY RATJNGS___ 
* MORE THAN ? ST.DEV 8FL1W MEAN/ 
- M'OR'E THAN 1 S T . OFV BELOW MEAN 

WITH!N 1 ST.DEV OF MEAN 
+ MORE THAN 1 ST.DtV ABOVE MEAN 
* MORE THAN 2 ST. DEV ABOVE MEAN 
DEVIATIONS APF FROM GEOMETRIC MEAN 

10.66 
8.85 

^ 1 

r 



TOODOGGONE..RtQIQNAt GEQCHEMISTRY. 
SYMBOtS USFO TN ANOMALY RATINGS 
- MORE" THAN 2 ST.«.DEY_.B£LQW. MEAN.. 
- MORE THAN I ST.DEV BELOW MEAN 

WITHIN. .1 ST.DFV OE MEAN. 
+ MORE THAN 1 ST.DEV ABOVE MEAN 
> MONF THAN • ST.DEV ABOVE MFAN 

/.JSEVEATIP-NS A^c F.F.QM GEOMETRIC ^EAN 



_„T_OQPQ££ON E .RE SIGNAL GEOCHEMISTRY „ 
SYMBOLS USED J.N.ANOMALY RATINGS 
JL JlQR.E ..THAN 2„_ ST, DE V BfLOW .ME AN 
- MORE THAN 1 ST.DEV BELOW MEAN 

W I T H I N 1 ST.DEV OF MF AN 
+ MOPf THAN I ST.DEV ABOVE MEAN 

J * MORE THAN 2 ST.DEV ABOVE MEAN 
DEVIATIONS ARE FROM GEOMETRIC MEAN 

SAMPLE RATINGS CO ZN 
c i r i k ME AS OV/S C. o V MFA S OV/S c.ov 

A 8 0 4 2 « 1 4 6 . 2.4 55. -0.0 2.3 
A 8 0 4 " 68. 0.7 0. 7 3 4 . -0.4 0.4 
A 8 0 4 4 6 8 . 0.7 0. 7 44. i -» 0.5 

• A 3045 3,25. . . . ^ 6.1 52. -d'.T 6. 1 
A 8 0 4 6 2 5 0 . 4.6 4. 6 74. 0.3 4.8 
A 8 0 4 7 i . • * - 0 , 7 ?A . -0.6 -1.2 
A BO4 8 - 0.6 - 0 . 6 45 . -0 . 2 - 0 . 8 
A 8 0 4 9 " 2 5 . * i- - 3. 3 2 6 . -0.5 -0.7 
A 8 0 50 7 0 . 0. 3 0.8 94. 0.6 1.4 
A 3 0 5 1 9. -0.~5 -0.5 36. -0 . 4 - 0 . 8 
A BO 52 * 1 8 0 . 3.1 3. 1 65. - 0.1 3.2 
A 8 0 5 3 + TOO. 1 . ̂  1 .A 6 0 . o.o 1.5 
A SO 54 + 05. 1. 3 1.3 7 C. 0.4 1.7 
A 8 3 5 5 + " ] 1 4 . 1 . 7 I . 7 94. 0 . 6 2.3 
A 8 0 5 6 59. 0.6 0.6 35. -0.4 0.2 
A 8 0 5 7 + 97. 1 . 4 1. A 44. -0.2 1. t 
A 8 0 5 8 + 124. 1.9 I . 9 43. -0.3 1.7 
A 3 0 * 0 + 94." 1.3 1 . 3 53. -0.1 1.2 
A 8060 + 125. 1.9 1.9 4 9 . -0 . 1 1.8 
A806T 55. 0.5 0.5 56. -0.0 0.5 
A 806 2 475. 9.3 O 1 

• • ..: 

21. -0.6 3.7 
"A 8 0 6 3 " " * 320"/ 6.0 . 6.0 72. 0.2 6.3 
A8064 160. 2.7 2.7 60. 0.0 2.7 
A 3 0 6 5 Oft""' 2 6 67 4.8 4.5 " 41. - 0 . 3 4.5 
A8066 + 96. 1.3 1. 3 41 . -0.3 1.1 

"A3067 + 122. 1.9 1.9 . " ' 4 0 . -0.3 1.6 
A 3 0 6 B ft 260. 4. 8 4. 8 49. -0.1 4.6 

" f t 2 cTT " 3.6 ' .3.6 73. 0.3 3.8 
A SO 7 0 303. 3. 6 3.6 61 . *». 1 3.6 
A807T - - 169. 2.9 2.9 61 . O.i 2.9 
A 80 7 2 200. 3.5 3.5 100. 0.7 4.2 
A 80 7 3 0*~ ' + 1 6 4 . 3.8 2.8 142. i.4 4.2 
A 8074 * + 152. 2.5 2.5 125. 1.1 3.6 

~A80T5~ 182. 3. t 3.1 166. "1 . 8 5.0 
A 3076 + 85. U l 1.1 105. 0.8 1.9 

""A8I67 94. 1.3 1.3 " 40. -0. 3 1.0 
A3168 88. 1. 2 1.2 40. -0.3 0.9 
A 3169 " 82.-" i.o 1.0 40. -0.3 0.8 
A 817 0 77. 0.9 0.9 40. -0.3 0.6 
:A8171 61. '"0.6 " 0 76 . . . - 0 . 3 6.3 

13. 



TfinnOfifiQNF REGIm&L GEOCHEMI5;TRY 

SYMBOLS USED JN . A&£IMMJL_RAT1NGS 
- MORETHAN 2 ST.DEV BELOW MEAN 
- MOPE THAN 1 ST.DEV BFLOW MEAN 
. WITHIN 1 ST*. DEAL OF. MEAN . 
+ MORE THAM 1 ST.DEV ABOVE MEAN 
* £QPi THAN 2 . .SIt.CEV ABOVE ME&fiL 

^EVJ.ATIONS APE FROM. Gf ONEIRIC MEAN 

SAMPLE 3 ATINGS CU ZN 

CU ZN " FAS DV/S r . p v ME A S DV/S C.OV 

A8I73 77. Q. 9 0.9 40. -0.3 0.6 
API 7 3 5 7Q. 5.2 40. -0.3 4.9 

. . A 8 1 7 4 56. 0.5 r, c, • * . 40. -P.,3 0-2 
A 8 1 7 5 78. 1.0 1.. C 4 0 . -0.3 0.7 
48176 . _ .?.57.._ 2.6 2.6 40 • -P.. 3 ...2,3 _ 
A 817 7 1 40 , 2.3 2. 3 40. -0.3 2.0 
A H17 3 + 125. 1.9 1.9 40. -0.3 1.7 
A 8179 39. 0.1 0. 1 40. -0.3 -0.1 
A81P0 51. 0,4 0.4 40. -0.3 0.1 
A8181 + 83. 1.1 " l . 1 " 4n. -0.3 0. 8 
A 813 2 + 1 04. 1.5 40. -0.3 1.2 
A 81 33 40. .-• • -? 0.2 40. -0.3 -6.1 0 0 01 + 46. 0.3 • 0.3 153. 1.6 1.9 
nor? 28. -6.1 -0. 1 146. 1.5 1.4 
0003 + 28. -0.1 -0.1 148. 1.5 1.4 
0004 + 28. -0.1 -o'.r* 1 62 . 1.7 1.7 
OT: -5 * 33. 0.0 n A . 135. 2.1 2.1 
0006 2 7 . -0.1 -0.1 188. 2.2 2.1 
0007 35. 0.1 0. i 2 0 3. 2.4 2.5 
000 8 + 26. - o . i - 0.1 172. 1.9 1.3 
0009 2 4 . -0.2 -0.2 207. 2.5 2.3 
0010 30. -0.0 -0.0 206. 2.5 2.4 

•• DO 11 39. 0.1 G . 1 200. 2.4 2.5 
DO 12 ft . ^ 0.4 0.4 ' 287. 3.3 4.3 
001 3 34. 0. ":: 0. 0 2 3 1 . 2.9 2.9 
00 1 5 + 44. 0. :> 0. 2 147. 1.5 1.7 
0016 + 41. 0.2 r\ ~> 141. 1.4 1.6 

' DO 18 + 3 7. 0. £ " O.Y 136. "l".3" 1.4 
DO 19 4? . 0. 2 0.2 142. 1.4 1.6 
DO 2 0 • * 1 48. 2. 4 2.4 82. 0.4 2.8 
00 21 590. n . 7 11.7 80. 0.4 12.1 
^02 3 + 115. i .7 1. 7 7 7 . 0.3 2.1 
DC3 3 46. 0.3 0. 3 9 7 . 0.7 0.9 
0024 + 70." " C3' ' 0. 3 T30. 1.2 2.6" DO 3 5 12. -0.4 -0.4 41 . -0.3 -0.7 
0026' 720. 14.4 14.4 128. 1.2 1 5. 6 
DO 3 7 95. 1.3 1.3 100. 0,7 2.0 
00 23 7 3 . 0. 9 0.9 105. 0.8 1.6 
D029 3 8 . 0.1 0.1 85. 0.5 0.6 
0029 67. 0.7' *" 0.7 ' 98 T -0.7 1.4 



TOODOGGONE P£filONAUi £0£H£Mli T RY 
SYMBOLS USED IN ANOMALY RATINGS 
• MORE THAN 2 ST.DEV BELOW MEAN 
- MORE THAN 1 ST.DEV BFLOW MEAN 

WITHIN 1 ST.DEV OF MEAN 
+ MORF THAN 1 ST.DEV ABOVE MEAN 

_± MOPF THAN 2 ST.DEV ABOVE MEAN' _ 
DEVIATIONS APE FROM GEOMETRIC MEAN 

SAMPLE R A T I N G S CU ZN 

CU ZN "M EAS" nv/s r .o v ME A S OV/S C.DV 

DO 3 0 28. -0. 1 -0. 1 475. 7. 0 6.9 
00 31 23. - 0 . 2 - 0 . 2 153. 1. 6 1.4 
00 3 2 22. -0. 2 -0.2 15"5. 1. 6 1.4 
00 3 3 * ""45. ' o". 3 " 6.3 ' 400.' 5. 7 6. 0 
D034 ft 40. 0 . £: 0.2 380. 5. 4 5.5 
D035" 29. -6. 1 -6.1 "105. 0. 8 0.7 
00 36 55. 0. K 0. 5 960. 15. 0 15.5 
0 0 37 ' 29. - c . 1 - 0 . 1 140. 1. 4 1.3 
00 3 8 35. 0 . 1 0 . I 212. 2. 6 2.6 
D039 48. 0 . 3 0. 3 320. 4 • 4" 4.7 
D040 33. 0. 0 0 . 0 230. 2. 9 2.9 
DO A I " 63. 0 . 6 0.6 66. n i 6.8 
0042 >;= + 170. 2. 9 2,9 119. 1. 3.9 
0043" • • — - 13 5. 2. 2 2.2 105. 0. 8 3. C 
DO 44 + 240. 4. 4 4.4 143. 1. 4 5.8 
D045 _ ~-0. l " -0. 1' ' 43. -0. c -0.2 
D046 23. -0. 2 -0.2 32. -0 . 4 -0.6 
0047 28. -o; 1 -0. 1 " 30. -0. 5 -0". 5 
0043 1 7. - 0 . -0.3 30. -o. 5 -0. 8 
004? 24. - 0 , 2 38. -0. 3 - C.5 
0050 14. — * j # 4 - a • 4 35. -0. 4 -0. 8 
0051 '17. •o_o. 3 -0. 3 "33. -0 . 4 -0.7 
D052 37. 0. 1 0 . 1 42. -0. 3 -0.2 

"""" 005 3 " 35". " 0 . 1 0. 1 59. 0. 0 0.1 
DO 54 20. -o. i -0.3 41 . -0 . 3 -0. 5 
005 5 17. - 0 . 3 - 0 . 3 36. -0. 4 -0.7 
D056 34 . 0 . 0 0 . o 115. \' 0 1.0 

' DO 56 - 0 . T -0."2 38.' - J. 3 -0.5 
005? 32. - 0 . 0 - 0 . 0 75 . 0 . 3 0.3 
00 57 20. 3 -0. 3 52 . -0. 1 -0.3 

. 'DO 58 37. 0. 1 . o . i 65. 0. 1 0.2 
0059 * 560 . 1]. 1 11.1 250. 3. 2 14.3 
D060 38. 0. 3 0.1 131. 0. 9 1.0 
DO 61 " 35. "0. i o . i 106. 0. 8 C.9 
006 2 50. 0 . 4 0.4 116. i . A 1.3 
D063 + 4 3." " 0. 2' 0.2 125. i . 1 1.4 
0064 + 32. -0. 0 -OiO. 120. 1. 0 1.0 
0065 42. 1 < . 2 0 . 20" 515. 7. 6 7.8 
D066 * 66. 0. 7 n.7 275. 3. 6 4.3 
D067 " " 34. 0.0 0.0 "" " 2 7'5 . 3 . V 3.7 



= MORE THAN .2. SX^D£ V_.̂ £ JLO.ML ME AN 
- MORE THAN 1 ST.DEV BE LOW MEAN 

WITHIN 1 a i t DEV OF MEAN 
+ MORE THAN 1 ST.OEV ABOVE MEAN 
* MORE THAN 2 SIt_DiV _A-30_V£,MEAN„.. 

DEVI 4TIQNS ARE FROM GEOMETRIC MEAN... 

SAMPLE RATINGS 
CO ZN 

CU 

MEAS DV/S 
ZN 

MEAS DV/S O.DV 

DO 68 
D 0 6 9 
mm 
00 71 
0072 
0073 
0 0 74 
00 75 
DO 76 
D077 
0 0 7 8 
DO 7? 
DO 80 
0081 
0082 
DO 83 
00E4 
DO 35 
DO 86 
DO 87 
DO 88 
0089" 
0090 
0091 
D_09J> 
0093 
00̂ 94 
0095 
0096 
0G97 
00 98 
DO 99 
D100 
D101 
DIP 2 
0103 
0104 
D105 
D106 

29. 
3 5 . 

0.0 
0) . I 

15^ Q.A3 . 
-C . 1 

L 1 Q 
75. 
75. 

0.3 
0*3. 

.0,3 
0.2 

19. 
4.2.. 80. 
860. 
28. 
43. 

- 0 . 3 
„i^2_ 
1.0 
17.4 

-O. 3 
. 0^2. 
i . C 

17.4 

74. 
165. 

1 8 . „ 
3 7. 

50. 
l i s . 

+ 

+ 

69. 
141. 
6_2. 
44. 

116. 
9. 

41. 
51.. 

; 3 5 . 
69. 
67. 
37. 
19. 
28. 

161. 
31'. 
40. 
32. 
75." 
68. 

208. 
25. 

-0. I 
_ 0.3 
- O . i " 
„ Q.5. 
0.1 

-0.3 
0 . 4 
0.7 

- 0 . 3 
2.3 
0.6 
0.2 
1.8 

-0.5 
0.2 

" 0.4 
2.2 
0.8 
0.7 

-0.1 
-0_.3 
-0.1 
2.7 

-0.0 
0.2 
0.2 

-0.0 
0.9 
0.7 
3.7 

-0.2 

0.1 
A 2 

232. 
.360. 
183. 
1M* 

0. 3 
. 1*3. 
2.9 
5.0 
2 . 1 
1.8 

•0.1 
0.5 
0. 1 
•0.3 
0 .' 4 
•0.3 
0.7 
0.3 
2.3 
0. 6 
0. 2 
1.3 
0.5 
0. 2 
oT 4 
2.2 
0. 8 
3.7 

• o . i 
0.3 
0. 1 
2.7 
•0. 0 
0.2 
0. 2 
•0.0 
"0.9" 
0, 7 

103. 
. i l l , . . 
136. 
76. 

300. 
.Mr. 80. 
68. 

360. 
158. 
96. 

2 80. 

0. 8 
1.1 
1.3 
0.3 
4.0 
:.0-2_ 
0.4 
0.2 
5.0 
1.7 
0.6 
3.7 

-0.0 
2_..P 
3.9 

2 2.4 
2.0 

. 2.1 
0.7 
1-6 
1.4 
0 .1 
4.4 

1.1 
-0.2 
7.3 
2,3 
0.9 
5.5 

3.7 
0.2 

50. 
135. 
135. 
211. 
106. 
146. 
58. 
65. 

105. 
1140. 
260. 
595. 
200. 
450. 

1160. 
2 95. 

1570. 
95. 

D107 79. 1.0 1.0 76. 

- 0 . 1 
1.3 
K 3 
2.6 
0.8 
1.5 
0.0 
0.1 
0.8 

18.0 
3.4 
9.0 
2.4 
6.5 i e . 4 

_ zt-o_ 
2 5.2 
_0. 6 
0.3 

-0.6 
1.5 
1.7 
4.7 
1.6 
2.2 

-0.1 
-0.2 
0.7 

20.7 
3.3 
9.2 
2.5 
6.5 

19.3 
_^.7 
28.9 
.0.5 
1.3 



TOODOGGONEREGIONAL GEOCHEMISTRY 

) 

SYMBOLS USED IN ANOMALY RATINGS 
- MORE THAN 
- M O R E T H A N 

W I T H I N 
+ MOPE THAN 
* WOKE THAN 

S T . D E V BELOW_MEAN 
S T , D E V BE LOW MEAN 
S T . D E V OF MEAN 
C T . O E V ABOVE MEAN 
S T . D E V ABOVE W E A N 

DEVIATIONS ARE '-ROM GEOMETRIC MEAN 

S A M P L E R A T I N G S Ct) 
ME A S o v/s r. v 

ZN 

ME A S DV/S C.DV 

0108 
0109 
DUO 
OlVl 
n i l ? 
0113 
01W 
DUE 
0116 
0117 
0113 
0119 
D120 
0121 
Dl_22 
0123 
DJ.24 
012 5 
0126 

0145 
0146 
Dl"47 

17-



J=L_M£lR£_rKAN -STc-PFV 8ELQW MEAN 
- MORE THAN 1 ST.DEV BELOW MEAN 

WITHIN 1 ST.DEV OF MEAN 
+ MORE THAN I ST.DEV ABOVE MEAN 
• MOPE THAN 2 ST.DEV ABOVE «£AN.. 
DEV I AT I ON S ARE FRf 1M. GO OMETRIC MEAN. . .. 

S A M P L E R A T I N G S CU ZN 
C. U 2 N WFAS DV/S C.DV MEiiS DV/S C.DV 

D14 3 37. O-tL JUJ . 17. -0.7 -C«,6 
0149 25. -0.3 -0. 2 18. -0.7 -0,8 
D150 65. 0.7 0.7 710. 10. 9 11*6 
ni 5 0 54. 0.5 0. 5 146. 1.5 1.9 
D151 . 46. 0.3 _ 3,3 510. 7.5 . 7 .8 ... 
D152 * 73. 0.9 0.9 230. 2.9 3.7 
01 53 123.. 1 *± 1.9 2 72. 3_.6 5.5 _ 
D154 + 81. 1 . 0 i.b 223. 2.8 3.9 
0155 78. 1 . 0 1 . 0 450. 6.5 _7-5_ . 
D157 + 33. 0.0 0 . 0 119. 1.0 1 . 0 
D15Q * 3 0 . -o .o - 0 . 0 236... 2.9 
0159 13. -0.4 - 0.4 202. 2.4 2.0 
D161 + 23. -0.2 -0.2 175. 2 . 0 .1.6 
0162 8. -0.5 - 0 . 5 59. 0 . 0 -0.5 
D163 56. 0.5 0.5 77. 0.3 .0*8 D164 40. 0.2 0.2 59. 0 . 0 0.2 
D165 10. - 0.5 -0.5 38. -0.3 -0.8 
D166 75. 0.9 0.9 73. 0.3 1.2 
Dlfc7 13. -0.4 -0. 4 99. 0.7 0.3. . 
0168 14. -0.4 -0.4 58. -O.O -0.4 
01 60 _ 2p. -0. 1 -0. 1 76. 0.3 ... 0.2 
0170 16. - 0.3 -0. 3 51. -0.1 -0.4 
0171 39. 0.1 0. 1 69. 0.2 0.3 
0172 7. -b. 6 -0. 5 69. 0.2 - 0.3 
D17? 20. -0.3 -0.3 8_B_. . Q,5 0.3 
0174 13. -0.4 -0.4 68. 0.2 - 0.2 
D175 23. -0.2 -C.2 59. o.c -0.2 
D176 13. -0.4 -0.4 74. 0.3 - 0.1 
D177 + 126. 2.0 2.0 136. 1.3 3.3 
D178 V + 215. 3.8 3. 8 160. 1.7 5.5 
D179 + 174. 3.0 3.0 134. 1.3 4.3 
0180 * + 132. 2.1 2. 1 150. 1.5 3.6 
D181 + 120. 1.8 1.8 138. 1.3 3.2 
D182 + + 82* " 1.0" 1.0 " 128. 1.2 2.2 
0183 + + 120. 1.8 1.3 129. 1.2 3.0 
D184 + 166. 2.8 2.8 170. 1.9 4.7 
0165 + 72. 0.8 0.8 138. 1.3 2.2 
D186 22. -0.2 - 0.2 79. 0.4 0.1 
D137 29. - 0.1 - o . i 111. 0.9 0.8 
D183 + 45. 0.3 0.3 144. 1.4 1.7 



TOODOGGONE REGIONAL GEOCHEMISTRY 
SYMBOLS USED IN ANOMALY RATINGS 
= MORE JT_HAN 2_ ST.DEV BELOW MEAN 
- MORE THAN 1 ST.DEV BELOW MEAN 

WITHIN I ST.DEV CP MEAN 
+ MORE THAN 3 ST.DEV ABOVE MEAN 
* MORE THAN 2 ST.DEV ABOVE MEAN 

DEVIATIONS ARE FROM GEOMETRIC MEAN 

SAMPLE RATT NOS CU ZN 

r 

CU ZN MEASDV/S C . D V M E AS DV/S C.DV 

0189 * 66. 0.7 0.7 370. 5.2 5.9 
D190 
0191 

70. 0.8 
26. -O.i 

0.8 380. 
-0.1 300. 

5.4 
4.0 

6.2 
3.9 

0192 
D193 + 

28. -0.1 
113. 1.7 

-0.1~ "245. 
1.7 320. 

3.1 
4.4 

3.0 
6.1 

" 0194 
D195 

6 0. 0.6 
58. 0.5 

0.6 " 265 . 
0.5 2 30. 

3.5 
2.9 

4.0 
3.4 

D196 
01 97 

* 54. 0.5 
45. 0.3 

._ 185. 
0.3 2 00. 

2.1 
2.4 

2.6 
2.6 

D198 
0199 

+ 53. 0.4 
2. -0.6 

0.4 15 5/' 
-0.6 22. 

1.6' 
-0.6 

2.1 
-1.2 

M001 
MO 02 * 44. 0.2 

160. 2.7 
0.2 116. 
2. 7 55. 

1.0 
-0.0 

1.2 
2.6 

»ao 3 
M0G4 

+ 
* 

107. 1.6 
135. 2.2 

1.6 '95. 
2.2 89. 

•0.6 
0.5 

2.2 
2.7 

M005 
M006 

* * 370. 7.1" 
56. 0.5 

7.1 "240. 
0.5 77. 

3.0 
0.3 

10.1 
0.8 

M0C7 
M008 

3 5. O.I 
6. -0.6 

0.1 39. 
-0.6 70. 

-0.3 
0.2 

-0.2 
-0.3 

MO 09 
MO 10 

8. -0.5 
10. -0.5 

-0.5 59. 
-0.5 48. 

0.0 
-0.2 

-0.5 
-0.6 

M011 
M012 

3. -0.6 
9. -0.5 

-0.6 40. 
-0.5 57. 

-0.3 
-0.0 

-679 " 
-0.5 

MO 1 3 
MO 14 + 

39. 0.1 
93. 1.3 

0.1 ' 45. 
1.3 78. 

-0.2 
0.3 

-0.1 
1.6 

MO 15 
MO 16 

+ 
+ 

81. 1.0 
63. 0.6 

1 . 0 9 5 . 
0.6 119. 

0.6 
1.0 

1.6 
1.7 

MO 17 
MO 18 

~ ~ 6 7 7 " 0 .7 
60. 0.6 

_T " " " 
0.6 92. 

675 
0.6 

1.3 " 
1.2 

' ' " "" 

M019 
MO 20 

""""115."'" 1.7 
290. 5.4 

?.7 120. 
5.4 37. 

1.6 
-0.3 

2.8 
5.1 

M021 
M022 

67. 0.7 
53. 0.4 

0.7 73. 
0.4 75. 

0.3 
0.3 

1.0 
0.7 

M023 
M024 • + 

'" 45. 0.3 
31. -0.0 

d . T 6 5 . 
-0.0 137. 

0.1 
1.3 

6.4 
1.3 

Mo 2 5 
M026 

+ 153. 2.5 
36. 0.1 

2.5 122. 
0.1 63. 

i . i 
0.1 

3. 6 
0.2 

M027 
M028 

15. -0.4 
18. -0.3 

-0.4 " 83. 
-0.3 46. 

0.4 
-0.2 

0.1 
-0.5 

MO 29 25.-0.2 -0.2 " 607" 0.0 -0.1 

19-



TqnnntsftriNF R E G I O N A L G E O C H E M I S T R Y  

SYMBOI S USED IN ANOMALY R A T I N G S 

a MORF THAN Z ST.DFV RFIDW MF AN 
- MORE THAN 1 ST.DEV BELOW MEAN 
W! THIN _ I ST.DEV. OF... MEAN 

+ MORE THAN ! ST.DEV ABOVE MEAN 
* MORE THAN' 2 ST.DEV ABOVE MEAN  
DEVIATIONS ARE FR13M GEOMETRIC MEAN . . 

SAMPLE RATINGS CO ZN 
CU ZN ME A S OV/S C.OV MEA S DV/S C.DV 

MO 30 + 100. 1 . 4 1.4 97. 0.7 .. 2.1 
MTi31 4 0 . 0 . 4 0. 4 72. 0.2 0.6 
MO 3 2 14 6 . 2.4 2. 4 79. _ 0.4 2.7 
MO 34 5.9. 0 . 6 o • 6 50. - 0.1 0.4 
MO 3 5 70. 0.8 v. 8 100. 0.7 1.5 _ _. 
M036 69. 0 . 8 0. e 90. 0.5 1.3 
MO 37 ... - 51. C.4 4__. . 67. 0.2 0.6 _ _ _ 
MO 38 25. -0.2 -0. 2 55. -0.0 -0.2 
M039 70. 0. 8 0. 8 29. -0.5. 0.3 
MO 40 5. — 0 . 6 •J . 6 32. -0.4 -1.0 
MC41 27. - o . i - 0 . 1 45. -0.2 -0.3 
M042 25. -0.2 -0. £ 40. -0.3 -0.4 
M043 58. 0.5 0. 5 32. -0.4 0.1 
MC44 + 99. 1 . 4 1. 4 61 . 0.1 1.5 
MO 4 5 59. 0.6 0 . 6 63. 0.1 0.7 
M046 20. -0.3 -0. 3 47. -0.2 -0.4 
MO 4 7 47. 0.3 0. 3 45. -0.2 0.1 
M048 153. 2.5 2. 5 55. -0.0 2.5 
MO 4 9 25. - 0.2 - 0 . 2 30. -0.5 -0.6 
MO 50 71. n . e 0. 8 50. - o . i 0.7 
M051 39. 0.1 0. 1 50. -0.1 0.0 
M052 56. 0.5 0. 5 84. 0.4 0.9 
MO 5 3 31. - 0 . 0 -0. 0 65. 0.1 0.1 
M054 64. 0.7 0. i" 75. 0.3 1.0 
M055 _ 23. -0.2. - 0 . 70. 0.2 O.G 
MO 5 6 109. 1.6 1. 6 74. 0.3 1.9 
M057 35. 0.1 0. 1 59. 0.0 0.1 
MO 5 8 51. 0.4 '6. 74. 0 . 3 o. "T 
M059 8 3 . 1.1 1. 1 80. G.4 1.4 
M060 62. 0.6 0. 6 " 25. -0.5 " o.i' 
M061 68. 0.7 0 . 7 29. -0.5 0.3 
M06 2 78. 1.0 T. 0 25. -0.5 0.4 
M065 27. -0.1 - 0 . 1 42. ..-0.3. "0.4 M066 21. -0'. 2 - 0 . 2 31. -0.4 -0.7 
MO 6 7 33. 0.0 0. 0 38. -0.3 -0.3 
M063 + 100. 1.4 .1. _ .... 47. -0.2 1.2 
M069 24. -0.2 - 0 . 2 35.. -0.4 -0.5 
M070 23. -6,2 -0. 2 65. 6.1 -0.1 
MO 7! 35. 0.1 0. 1 51. -0.1 -0.0 
M072 29. -0.1 -0. ! 50. -0.1 -0.2 



TOODOGGONE REGIONAL GEOCHEMISTRY 
SYMBOLS USED IN ANOMALY RATINGS 
= MORE THAN ? ST.DEV BELOW MEAN 
- MORE THAN I ST.DEV BELOW MEAN 

WITHIN 1 ST.DEV OF MEAN 

r 

+ MOPE THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN 2 ST.DEV ABOVE MEAN 

DEVIATIONS ARE FROM GE OMETRIC ME/ IN 

SAMPLE RATINGS CiJ ZN 
CU ZN ME A S OV/S o.ov ME A S DV/S C.DV 

M073 31 . j « ij . u 52. -0.1 -0. 1 
MO 7 4 15. -0.4 - 0. 4 70. 0.2 -0.2 
MO 7 5 ______ + + 101. 1.4 1.4 120. 1.0 2.5 

145. 2.4 2 . 4 127. 1.2 3.5 
M077 + 105. 1.5 1.5 30. -0.5 1.1 
MO 7 8 + 91. 1.2 1.2 63. 0 . 1 1.3 
M079 72. 0.8 51. -0. 1 0.7 
MI o r 6. -0.6 -0.6 29. -0.5 -1. 0 
Mlv? 14. -0 • 4 -0.4 57. -0.0 -0.4 
M10 3 10. ~07~5 -0.5' 52. -0.1 - 6 . 6 
M1C4 13. -0.4 -0.4 6b . 0.1 -0.3 

' M10 5 13. -0. 4 - 0. 4 60. 0.0 -0.4 
Ml 06 15. -0.4 -0.4 7! . 0.2 -0. 1 
Ml 07 5. -6.6 -0.6 35. -0.4 -0.9 
M108 14. -0.4 -0.4 59. 0.0 -0.4 
Ml 09 17. -073 10.3 66 . o. i -6.2 
M 11 0 9. -0.5 -0.5 46. -0.2 -0.7 

" M i l l " ' 5. - 6 .6 — 0.6 31. -0.4 - i . o 
Ml 12 6. -0.6 -0.6 39. -0.3 -0.9 
M11 3 3. -0 , 6 -0.6 45. -0.2 -6.8 
M114 6. -C.6 - 0 . 6 66. 0.1 -0.4 
M115 2. -0.6 " - 0 . 6 " 40." -0.3"" -0.9 
M116 2. -0.6 -0. 6 41. -0.3 -0.9 
Ml 17 .... ^ -0.6 -0.6 " 46. -0.2 -6.8 
M118 5. -0.6 -0.6 45. -0.2 -0.8 ' 
M i l 9 " To." -0 . 5 -0. 5 66. 0.1 -0.3 
Ml 20 65. 0.7 0. 7 41 . -0.3 0.4 
Ml 21 ITT -0.4" "-6V4 68. "0.2 -6T3 " 
M122 60. 0.6 0.6 20. -0.6 -0.0 
M123 3. -0.6 -0.6 41. -0.3 -0.9 
M124 56. 0.5 0.5 37. -0.3 0.2 
M125 19. -0.3 -0.3 80. 0.4 o. i 
Ml 26 27. -0.1 -0.1 29. -0.5 -0.6 
M127 5. -0.6 -0.6" 32. -0 . 4 -.1.0 
Ml 28 25. -0.2 -0, 2 89. 0.5 0.4 
Ml 29 1. -0.7 -0.7 i 7. -0.7 -1.3 
M130 30. -0.0 -0.0 88. 0.5 0.5 
M131 2. -0.6 -0. 6 14. -0.7 -1.4 
Ml 32 5. -0.6 -0. 6 34. -0.4 -1.0 
M133 16. -oTT -0.3 90. 0,5 0.2 

2,1 



TnonngGONF RFRTHNAI G Fnr.HrHISTRY 

S Y M B O L S U S E D I N ANfOMAl Y R A T I N G S 

_M£ANL * MORE THAN 2 . SX^Di 
- MORE THAN I ST.DEV BELOW MEAN 

WITHIN 1 ST.D.EY -Of- -MEAN + MORE THAN I ST.DEV ABOVE MEAN 
• MORE THAN 0 .ST,iLE V„ ABO_V.£_ M£AH 

DEVIATIONS .ARE FROM GEOMETRIC MEAN 

SAMPLE RATINGS C U ZN 
CU ZN MEAS DV/S C.DV ME AS DV/S C.DV 

JH34; ; 16. ̂ 0.3 - 6 . 3 : 90. __£L*.5. 0.2 
M? 35 20. - 0.3 - 0 . 3 98. 0.7 0.4 

, " 9. - 0.5 -0.5 64. 0.1-0.4 
Ml 37 JO. - 0 . 5 - 0 . 5 61. 0.1 -0.4 
. £118 3. -0.6 -C.6 28. - % 5 -1.1 
M141 4. -0.6 - 0 . 6 40. -0.3 -0.9 
JU*? „ _ _ 30. ̂ 0.0 -0.0 72. 0.2 . 0,2 
M143 4. -0.6 - 0 . 6 45. -0.2 -0.8 
M144 LO-V.r Ci! -0. 3 101. 0.7 0.4 
M145 9. -0.5-0.5 33. -O.V-6.8 
3̂ 146 _ 14. -0.4 -0.4 _. .50. -0, 1 -0. 5 
M147 10. -0 . 5 - 0 . 5 38. -0.3 -0.8 
M148 _ _ 11. -0.4 - 0.4 53. -0.1 -0.5 
M1.49 8. - 0 . 5 - 0 . 5. 44. -0.2 -0.7 
MI50 ; 24. -0.2 -0._2 76.__ 0.3 0.1 
M151 39"/ 0.1. O'.l"" 71. "0.2 0.4 
M152 _ 19, -0.3 - 0 . 3 70. 0.2 -0.1 
Ml 53 28. - 0 . 1 - 0 . 1 75. 0.3 0.2 
M.154 _ 57. 0.5 0.5 71. 0.2 "0.7 
M155 72. 0.8 0 . 8 56. -0.0 0.8 
M156 _ _ 31. -0,0 - 0 . 0 46_. -0.2 -0.2 
M l 57 53. 0 . 4 0 . 4 53. -0.1~0.4 
. M158 + 40. 0,2 0. 2 150. 1.5 1.7 

M l 50 30. - 0 . 0 - 0 , 0 95. 0.6 0.6 
Ml60 9. -0.5 -0. 5 65. 0.1 -0.4 
M161 13. -0.4 -0.4 94. 0.6 0.2 
.M162 _ _16. -0.3 -0.3 _ 71. u.2 -0.1 
M163 •' ' 3>U~-Or.d~-D'76' ' ' 55'". -0.0 - 0.1 
Mlo4 19. -0.3 - 0.3 50. -0. 1 -0.4 
M165 10. -0~.5 - 0 , 5 36. -0.4 -0.8 
M166 24. -0.2 - 0.2 54. -0.1 -0.2 
M167 39. 0.1 0.1 66. 0.1 0.3 
M168 31. - 0 . 0 - 0 . 0 _86. 0.5 0.4 
M169 +• + 105. lV5 1. 5 146. 1.5 3.0 
M170 _ • 5 . -0.6 - 0.6 9. -0.8 -1.4 
M171 25. - 0 . 2 - 0 . 2 32. -0.4 -0.6 
.Ml7.2 . _ ' 31. -0.0 - 0 . 0 46. -0.2 -0.2 
•Ml 73 44..' 0 . 2 0 . 2 66. 0.1 0.4 
M174 79. 1.0 _ 1.0 66. 0.1 1.1 
M175 65T : ' 0.7" 0.7 59. 6 . 0 0 . 7 



TOODOGGONE REGIONAL GEOCHEMISTRY 
SYMBOLS USED IN ANOMALY RATINGS 

_= MORE THAN 2 ST.DEV BELOW MEAN 
- MORE THAN 1 ST.DEV BELOW MEAN 

WITHIN 1 ST.DEV OF MEAN 
+ MORE' THAN I ST.DEV ABOVE MEAN 
* MORE THAN 2 ST.OEV ABOVE MEAN _ 
DEVIATIONS ARE FROM GEOMETRIC MEAN 

c 

SAMPLE RATINGS CU ZN 
CU 7N ME AS C.DV ME AS DV/ c 

o 
C.DV 

Ml 76 16. -o. 3 _ ri >'. 3 53. -0. 1 -0.4 
M17 7 38. 0. 1 0. l " 60. 0. d G.2 
M l 78 42 . „ o . 2 0. 2 41. -0. 3 -0.1... 
Ml 79 49. 0 • 4 0. 4 97. 0. 7 1.0 
Ml 80 20. -0. 3 -0. 3 64. 0. 1 -0.1 
Ml 81 30. -0. 0 -o. 0 98. 3. 7 0.6 
Ml 32 30. -0. 0 -o. 0 86. 0. 5 0.4 
Ml 83 146. T . 4 2. 4 30. - 6 . 3 2.1 
M l 84 + 92. l . 3 1. 3 100. 0. 7 2.0 
M135 + 70." 0. 8 0. 8 I 66." l . 8 2.6 
M186 5^. 0. 6 0. 6 100. 0. 7 1.3 
M187 " 33. 6. o ' 6. h 81". o". 4 0.4 
Ml 88 20. -o. 3 -0. 3 59. 0. 0 -0 .2 

"" "Ml89 43. 0. 2 0. 2 " 52. -0. 1 o . i 
Ml Q'O 41. 0. 7 . 2 52. -0. 1 0.1 
M191 65. 0. T 0.7 89. 0. T i.2 
M192 25. -0. 2 -0. 2 70. 0. 2 0.1 
M193 25. -0. 2 -0. 2 87. 0. 5 0. 3 
M194 19. -0. 3 -0. 3 64. 0. 1 -0.2 
M195 " 19." —.0 . 3 _o. 3 69. 0. 2 -0.1 
M196 24. -o. 2 -0. 2 69. 0. 2 0.0 
Ml 97 19. -0. 3" -"6"". 3 63 .' 0. l " -0.2 
M2C1 37. 0. 1 0. 1 37. -0. 3 -0 .2 
M202 2 6 . -0. T -0. 3 " 63. 0. 1 -0.2 
M203 43. 0. 2 0. 2 75. 0. 3 0.5 
M204 9. -G. 5 - 6 . 5 5 3. -0. l " -0.6 
M205 19. -0. 3 -o. 3 43. -0. 2 -0.5 

; M206 "" T9.~ -0. 3~ -o. , 64. 0. 1 -0.2 
M2C7 + 50. 0. 4 o. 4 120. 1. 0 1.4 
M208 "9. -0. 5 - 0 . 5 32 . -0". 4 -0.9 
M209 255. 4. 7 4. 7 75. 0. 3 5.0 
M210 * "560 . 11. "5 11. 5 115. 1. 6 12.5 
M212 * 12S. 2. 0 2. 0 43. -o. c 1.8 
M214 * ""'• 195. ~T. 4 . ^ 4 "275. 3. 6 7. 0 
M215 + 61. 0. 6 0. 6 128. 1. 2 1.8 
M216: 31. -o. "0 -0". -0" 62. 0. 1 "0.0 
M217 43. 0. 2 0. >̂ 85. G. 5 0.7 

' M216 "36.~ ~ 0. 1 0 . To 85. 6 . 5 0.5 
M219 + ! 0 5. 1. 5 1. 5 72 . 0. 2 1.8 
M220 60. • 0. 6 '"7J- 97* 1.2 

2% 



TOnffflSGnNF RFftTONAt GFflf.Hi-MI STRY 
SYMBOLS USED IN ANOMALY RATINGS—. 

.._= MORE J-HAN 2 ST.DEV BELOW-MfcAfl 
- MORE THAN I ST.OEV BELOW MEAN 

WITHIN l„.S.LtrjiV__„jQE„__M£AN 
• MORE THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN 2 ST.DEV ABOVE MEAN 

DEVIATIONS ARE FROM GEOMETRIC MEAN 

SAMPLE RATINGS CU ZN 
CU ZN ME A S DV/S C.DV ME AS DV/S C.DV 

M221 133. 2.1 2.1 110. 0.9 3.0 
M222 
M223 

* * 
* * 

210. 
525. 

3.7 
10.3 

3.7 
10.3 

242. 
530. 

3.1 
7.9 

6.8 
18.2 

M224 
M225 

* * 
* * 

360. 
450. 

6.9 
8.8 

6.9 
8. 8 

530. 
640. 

7.9 
9.7 

14.8 
18.5 

M501 
M502 

* 
* 

640. 
560. 

12.8 
11.1 

12. 8 
11.1 

20. 
6. 

-0.6 
-0.9 

12.1 
10.2 

M504 
M505 

* 
+ 

260. 
114. 

4.8 
1.7 

4.8 
1.7 

2. 
40. 

-0.9 
-0.3 

3.9 
1.4 

M506 
M507 

+ 
* 

116. 
145. 

1.8 
2.4 

1.8 
2.4 

36. 
48. 

-0.4 
-0.2 

1.4 
2.2 M508 

M509 
+ 
+ 

102. 
102. 

1.5 
1.5 

1.5 
1.5 

48. 
43. 

-0.2 
-0.2 

1.3 
1.2 

M510 
M511 

* 245. 
56. 

4.5 
0.5 

4. 5 
0.5 

59. 
36. 

0.0 
-0.4 

4.5 
0.1 

M512 
M513 

65. 
117. 

0.7 
1.8 

0. 7 
1. 8 

44. 
100. 

-0.2 
0.7 

0.5 
2.5 

M514 
M515 

73. 
31. 

0.9 
-0.0 

0.9 
-0.0 

36. 
80. 

-0.4 
0.4 

0.5 
0.3 

< 

M516 
M517 

19. 
36. 

-0.3 
0.1 

-0.3 
0.1 

38. 
34. 

-0.3 
-0.4 

-0.6 
-0.3 

M518 
M519 

14. 
39. 

-0.4 
0.1 

-0.4 
0. 1 

32. 
44. 

-0.4 
-0.2 

-0.8 
-0.1 

M520 
M521 

22. 
20. 

-0.2 
-0.3 

-0.2 
-0.3 

37. 
36. 

-0.3 
-0.4 

-0.6 
-0.6 

M522 
M523 

4. 
24. 

-0.6 
-0.2 

-0.6 
-0.2 

15. 
40. 

-0.7 
-0.3 

-1.3 
-0.5 

M524 
M525 

10. 
51. 

-0.5 
0.4 

-0.5 
0.4 

32. 
37. 

-0.4 
-0.3 

-0.9 
0.1 

— — — * 

M526 
M527 

+ 118. 
6. 

1.8 
-0.6 

1.8 
-0.6 

65. 
25. 

0.1 
-0.5 

1.9 
-1.1 

M528 
M529 

33. 
51. 

0.0 
0.4 

0.0 
0.4 

43. 
38. 

-0.2 
-0.3 

-0.2 
0.1 

M530 
M531 

+ 95. 
61. 

1.3 
0.6 

1.3 
0.6 

57. 
83. 

-0.0 
0.4 

1.3 
1.0 

M532 
M533 

6. 
53. 

-0.6 
0.4 

-0.6 
0.4 

12. 
32. 

-0.8 
-0.4 

-1.3 
0.0 

M534 
M535 

9. 
6. 

-0.5 
-0.6 

-0.5 
-0.6 

33. 
16. 

-0.4 
-0.7 

-0.9 
-1.2 

M536 27. -0.1 -0.1 20. -0.6 -0.7 



SYMBOL $ M $ E P ih AmmLi^Anms__ 

= MORE THAN 2 ST.DEV BELOW MEAN 
- MORE THAN 1 ST.DEV BELOW MEAN 
WITHIN 1 ST.DEV Of MEAN 

+ MORE THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN 2 ST.DEV ABOVE MEAN 

DEVIATIONS ARE FROM GEOMETRIC MEAN 
1 

SAMPLE RATINGS CU ZN 
j 

CU ZN MEAS DV/S C.DV MEAS DV/S C.DV 

M537 9. -0.5 -0.5 21. -0.6 -1.1 _. _ _ _ „ ! 
M538 
M53-9 

14. 
12. 

-0.4 -0.4 
-0.4 -0.4 

18. 
14. 

-0.7 
-0.7 

-1.0 
-1.1 

M540 
M541 

11. 
4. 

-0.4 -0.4 
-0.6 -0.6 

23. 
10. 

-0.6 
-0.8 

-1.0 
-1.4 

M542 
M543 + 

40. 
17. 

0.2 0.2 
-0.3 -0.3 

20. 
132. 

-0.6 
1.2 

-0.5 
0.9 

M544 
M545 

19. 
17. 

-0.3 -0.3 
-0.3 -0.3 

75. 
60. 

0.3 
0.0 

0.0 
-0.3 

M546 
M547 

+ + 120. 
19. 

1.8 1.8 
-0.3 -0.3 

125. 
69. 

1.1 
0.2 

3.0 
-O.i 

M548 
M549 

14. 
18. 

-0.4 -0.4 
-0.3 -0.3 

59. 
91. 

0.0 
0.6 

-0.4 
0.3 

M550 
M551 

14. 
19. 

-0.4 -0.4 
-0.3 -0.3 

109. 
66. 

0.9 
0.1 

0.5 
-0.1 

M552 
M553 

9. 
11. 

-0.5 -0.5 
-0.4 -0.4 

44. 
54. 

-0.2 
-0.1 

-0.7 
-0.5 

M554 
M555 

* 37. 
34. 

0.1 0.1 
0.0 0.0 

290. 
101. 

3.9 
0.7 

4.0 
0.8 

-

M556 
M557 

60. 
84. 

0.6 0.6 
1.1 1.1 

100. 
142. 

0.7 
1.4 

1.3 
2.5 

M558 
M559 

19. 
25. 

-0.3 -0.3 
-0.2 -0.2 

100. 
45. 

0.7 
-0.2 

0.4 
-0.4 

M560 
M561 + 

16. 
18. 

-0.3 -0.3 
-0.3 -0.3 

" 50. 
120. 

-0.1 
1.0 

-0.5 
0.7 I M562 

M563 
14. 
26. 

-0.4 -0.4 
-0.1 -0.1 

78. 
145. 

0.3 
1.5 

-0.0 
1.3 

M564 
M565 

13. 
10. 

-0.4 -G.4 
-0.5 -0.5 

68. 
60. 

0.2 
0.0 

-0.2 
-0.4 M566 

M567 L i . 
35. 

-0.4 -0.4 
0.1 0.1 

65. 
70. 

0.1 
0.2 

-0.3 " 
0.3 

M568 
M569 

39. 
31. 

0.1 0.1 
-0.0 -0.0 

69. 
81. 

0.2 
0.4 

0.3 
0.4 5 M570 

M571 
50. 
29. 

0.4 0.4 
-0.1 -0.1 

94. 
69. 

0.6 
0.2 

1.0 
0.1 

._- m 

M572 
M573 

27. 
29. 

-0.1 -0.1 
-0.1 -0.1 

75. 
75. 

"0.3 
0.3 

0.2 
0.2 M574 

M575 
32. 
62. 

-0.0 -0.0 
0.6 0.6 

~9TT 
92. 

0.6 
0.6 

0.6 
1.2 

— — — • — i 1 — i - *m 

M576 37. 0.1 0.1 54. -0.1 0.0 — — — ~ — — — • » ' • ' 

3& 1 



TOODOGfiONF RFRIQWA1 SfiOCHEHISTRY 
SYMBOLS USED TN ANOMALY RATINGS 
~ MORE THAN 2 ST.DEV BELOW MEAN 
- MORE THAN 1 ST.DEV BELOW MEAN 

WITHIN 1 ST.DEV OF MEAN 
+ MORE THAN 1 ST.DEV ABOVE MEAN 
*_MQRE THAN ZJ51YP.EV AftQgfc-KEAM. 
DEVIATIONS ARE FROM GEOMETRIC MEAN 

SAMPLE RATINGS CU ZN 
CU ZN MEAS DV/S C.DV MEAS DV/S C.DV 

M577 39. 0.1 0.1 91. 0.6 0.7 
ME 7 3 44. 0.2 0.2 81. 0.4 0.6 
M579 44. 0.2 0.2 75. 0.3 0.5 
M5B0 35. 0.1 0.1 77. 0.3 0.4 
M581 24. -0.2 -0.2 76. 0.3 0.1 
M582 40. 0.2 0.2 84. 0.4 0.6 
M583 20. -0.3 -0.3 51. -0.1 -0.4 
M584 36. 0.1 0.1 120. x.o 1.1 
M585 26. -0.1 -0*1 94. 0.6 0.5 
M586 26. -0.1 -0.1 77. 0.3 0.2 
M587 26. -0.1 -0.1 70. 0.2 0.1 
M588 14. -0.4 -0.4 59. 0.0 -0.4 
M589 19. -0.3 -0.3 59. 0.0 -0.3 
M590 30. -0.0 -0.0 64. 0.1 0.1 
M591 21. -0.2 -0.2 59. 0.0 -0.2 
Mr op 19. -0.3 -0.3 72. 0.2 -0.0 
M593 15. -0.4 -0. 4 53. -0.1 -0.4 
M594 15. -0.4 -0.4 54. -0.1 -0.4 
M595 16. -0.3 -0.3 44. -0.2 -0.6 
M596 28. -0.1 -0. 1 54. -0.1 -0.1 
M597 20. -0.3 -0.3 54. -0.1 -0.3 
M593 15. -0.4 -0.4 59. 0.0 -0.3 
M599 17. -0.3 -G. 3 45. -0.2 -0.5 

" M600 20. -0.3 -0.3 48. -0.2 -0.4 
M6Q1 14. -0.4 -0.4 53. -0.1 -0.5 
M602 51. 0.4 0.4 72. 0.2 0.6 
M6C3 19. -0.3 -0.3 44. -0.2 -0.5 
M604 19. -0.3 -0.3 66. 6.1 -0.1 
M605 35. 0.1 0.1 64. 0.1 0.2 
M606 18. -0.3 -0.3 86. 0.5 0.2 
M607 25. -0.2 -0.2 87. 0.5 0.3 
M60& + 32. -0 .6 -0.0 122. 1.1 1.1 
M609 23. -0.2 -0.2 98. 0.7 0.5 
M610 20. -0.3 -0.3 117. 1.0 0.7 
M611 r + 61. 0.6 0.6 157. 1.7 2.3 
M612 20. -0.3 -0.3 103 . 0.8 0.5 
M613 33. 0.0 0.0 105. 0.8 0.8 
M614 11. -0.4 -0.4 52. -0.1 -0.5 
M615 22. -0.2 -0. 2 88. 0.5 0.3 
M616 26. -0.1 -0. 1 90. 0.5 0.4 

n 



TOODOGGONE REGIONAL GEOCHEMISTRY 
SYMBOLS USED IN ANOMALY RATINGS 
* MORE THAN 2 ST.DEV BELOW MEAN 
- MORE THAN 1 

WITHIN 1 
ST.DEV 
ST.DEV 

BELOW 
OF 

MEAN 
MEAN 

+ MORE THAN 1 
* MORE THAN 2 

S T . D E V 
ST.DEV 

ABOVE 
ABOVE 

MEAN 
MEAN 

D E V I A T I O N S ARE FROM GFCMETRIC MEAN 

S A M P L E R A T I N G S CU ZN 

CU ZN 'ME A'S 'ov7s C.DV MEAS bV/s C.DV 

M617 12. -0.4 -0.4 49. -0.1 -0.6 
M 6 1 8 
M619 

45. 0.3 
39. 0,1 

0.3 
0. 1 

77. 
72. 

0.3 
0.2 

0.6 
0.4 

M620 
M6 2 3 

* " 14°. 2.5 
83. 2.1 

"275 
1.1 

2 58." 
75. 

3.3 
0.3 

5.8 
1.4 

M622 
M623 

---
+ 

+ 202, 3.6 
85. 1.1 

' '3. 6 
1.1 

152. 
90. 

1.6 
0.5 

5.1 
1.6 

M624 
M625 

+ 
+ 

106, 1.5 
86. 1.1 

1.5 
1.1 

95. 
85. 

0.6 
0.5 

2.2 
1.6 

M626 
M627 

* 29. -0.1 
40. 0.2 

-0.1 
0. 2 

270. 
91. 

3.5 
0.6 

3.5 
0.7 

M628 
M6 30 

850. 17.2 
50. 0.4 

17. 2 
0.4 

" '550. 
12. 

8.2 
-0.8 

25.4 
-0.4 

M631 
M632 

73. 0.9 
35. 0.1 

0.9 
0.1 

12. 
72. 

-0.8 
0.2 

"o . i " 
0.3 M704 

M705 * * 
10. -0.5 

210. 3.7 
-0.5 
3.7 

98. 
241. 

.0.7 
3.1 

0.2 
6.8 

M706 
M707 

50. 0.4 
47. 0.3 

0.4 
0.3 

40. 
40. 

-0.3 
-0.3 

0 . 1 
0.0 

M703 
M7C9 

38. 0.1 
22. -0.2 

0.1 
-0.2 

40. 
40. 

-0.3 
-0.3 

-0.2 
-0.5 

M710 
M711 

*̂6. 0.1 
24. -0.2 

0. 1 
-0.2 

40. 
40. 

-0.3 
-0.3 

-0.2 
-0.5 

M712 
M713 

27. -0.1 
15. -0.4 

-o. r~ 
-0.4 45. 

-0.3 
-0.2 

-0.4 
-0.6 

M714 
M715 

26. -0.1 
33. 0.0 

" - o . i 
0.0 

58. 
64. 

0.0 
0.1 

-O.I 
0.1 

M716 
M717 + 

' - ̂  TOT -0.5~ 
54. 0.5 

-0. 5 
0.5 126. 

-6.2 
1.1 

-o;7 ~ • 
1.6 M718 

M719 
41. 0.2 
34. 0.0 

0.2 
0.0 

64. 
82. 

0.1 
0.4 

0.3 
0.4 

M720 
M721 

11. -0.4 
14. -0.4 

-0.4 
-0.4 

64. 
63. 

0.1 
0.1 

-0.3 
-0.3 

M722 
M723 

29. -0.1 
108. 1.6 

-0.1 
1.6 

100. 
69. 

0.7 
0.2 

0.6 
1.8 

M724 
M725 

14. -0.4 
1. -0.7 

-0.4 
-0.7 

' 64. 
26. 

0.1 
-0.5 

-0.3 
-1.2 

M726 
M727 

30. -0.0 
21. -0.2 

-0.0 
-0.2 

99. 
90. 

0.7 
0.5 

0.6 
0.3 

M728 15. -6T4 -0.4 61. " 0.1 -0.3 

£ 7 

r 

r 
r 
r 



TOODOflfiONF _RE£1I1NAL GFQCHEHISIR3L 
SYMBDLS USED LfeL ANOMALY RATINGS 
.= MORE-THAN 2 -SĴ D£.V BELOW MEAN 
- MORE THAN 1 ST.DEV BELOW MEAN 

W ITJ&I-N L£I*J?£* Df„ mAH 
+ MORE THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN ? ST.DEV .flKlttfe MEAN 
DEVIATIONS ARE FROM GEOMETRIC MEAN 

SAMPLE RATINGS " CU ZN 

CU ZN MEAS DV/S C.DV MEAS DV/S C.DV 

.M729 29. -0.1 -0. 1 74. 0.3 0.2. 
M730 4, -0.6 -0.6 46. -0.2 -0.8 
H731 9. -Q,5 JZ0^5 65 t Q.l -Qt4 . 
M73? 49. 0.4 0.4 50. -0.1 0.2 
M733 19. -0.3 -0.3 35. -0.4 -0.7 
M734 7. -0.5 -0.5 15. -0.7 -1.2 

. M735 35. 0.1 0. 1 30. -0.5 -0.4 
M736 25. -0.2 -0.2 35. -0.4 -0.5 

_ M737 7. -Q.5 -0. 5 70. 0.2 -0.3 
M738 74. 0.9 0.9 ~92. 0.6 1.5 

_M739 _ 0^2 0.2 30_. -0.5 -0.3 
M740 14. -0.4-0.4 45. -0.2-0.6 
M741 6. -0.6 -0.6 24. -0.6 -1.1 
M742 + 94. 1.3 1.3 42V -0.3 1.0 
M743 45. 0.3 0.3 37. -0.3 -0.1 
M744 20. -0.3 -0.3 34. -0.4 -0.6 

S8001 50. 0. 4 _0. 4 7_1 . 0.2^ 0.6 
S8002 + 60. 0.6 0.6 1 4 0 . 1 . 4 2.0 
S8003 ±_ 30. -0.0_-0._0_ _ 140^. 1.4 1_.3__ 
58004 + SO. 0.4 0.4 120. 1.0 1.4 
58005 + » §JLs_J_«l 1.1 „ 320. 4.4 _ 5 .,5 
58006 + 35. 0.1 0.1 153. 1.6 1.6 
$8007 _ 30. -0.0 ̂ 0.0_ _ _70. _0.2 0.2 
S 8008 + 87, 1.1 1. 1 69. 0.2 1 .~3~ 
S8009 *_ 53. _0._4 _C_.4 260. 3.4 3.8 
S801Q 31. -0.6 -0.0 107. 0.8 0.8 
S80U + + 86. 1.1 1.1 _140_. 1.4 2.5 
58012 26. -0.1 -0.1 111. "0.9 0.8 
58013 .. •• 27. -0.1 -0.1 103. 0^8 0.6 
58014 40. 0.2 0.2 ~ 65. 0 . 1 6 . 3 
S8015 _ 25. -0.2 -0.2 _ 70._ 0.2 0.1 
S8016 30. -0.0 -0.0 70. 0.2 0.2 
L 8 0 J J j L _ - 40. 0. 2 0.2 _146« 1 - 5 1.6 
S80IB 38. 0.1 0 . 1 4 5 . - 0 . 2 - 0 . 1 
S8019 45._ 0.3 0.3 7_0. 0.2 0.5 
S8020 . 25. -6.2 -6.2 50. -6.1 -0.3 
S8021__ 30. -0.0 -0.0 69. _ 0.5 0.5 
S3022 25. -6.2 -0.2 40.-0.3 -0.4 
58023 40. 0.2 0.2 __48.^-0.2 0.0_ 
58024 50. 0.4 0.4 '467-0.3 0.1 



TOODOGGONE REGIONAL GEOCHEMISTRY 
SYMBOLS USED IN ANOMALY RATINGS 
= MORF THAN 2 ST.OEV BELOW MEAN  
- MORE THAN 1 ST.DEV BELOW MEAN 

__ WITHIN^ 1 ST.OEV OF MEAN 
+ MORE THAN I ST.DEV ABOVE MEAN 
* MORE THAN 2 ST.DEV ABOVE MEAN 
DEVIATIONS ARE' FROM GEOMETRIC MEAN 

SAMPLE RATINGS CU ZN 
"CU7" ZN~ ~MEAS DVTT C.DV ME A S DV/S" C.DV 

58025 - 25. - 0 . 2 -0.2 40. -0.3 -0.4 
58026 36. 6.1 0.1 40. -0.3 -0.2 
S8027 25_. - 0 . 2 -^0.2 _ 40. -0.3 -0.4 
$8028 30.-0.0 - 0.0 ' 40. ^0.3 *0.3 
S8029 25. -0.2 -0.2 40. -0.3 -0.4 

" $8030" 3 6 r 0.1 6.1 ' 40. -6.3 -0.2" 
S8.031 33. 0.0 0.0 40. -0.3 -0.3 
58032 " 4 5 . 0 . 3 0 . 3 40.-0.3 -0.0 
58033 ___ 86̂ _ J^.J U l 40. -0.3 0.8 
58034 ~ " 40. ~ o7T~ 0.2"'" 40. -0.3 -0.1 
58035 60. _0.6_ 0.6 . 40. -0.3 0.3 
58036 ' * " 1 3 4 " . 2.1 ' 2 . 1 4 0 . - 0 . 3 1 . 8 
S8037_ _+ 102. 1.5 1.5 40. -0.3 1.2 
S3038 1 6 . - 0 . 3 - 0 . 3 ' " 40. -0.3 -0.6 
S8039 70. 0.8 0.8 40. -0.3 0.5 

~S8040" " ' 30T~Q74~~074 307 -Oi 5 "-0.T' 
58041 _62. _0.6 0.6 32.-0.4 0.2 
58042 . 367" 0 . 1 0 . 1 3 2 . -0.4 -0.3 
$8043 18. -0.3 -0.3 29. -0.5 -0.8 

" S8043 4 0 . 0 7 2 0 . 2 3 5 . -0.4 -6 . 2 
58044 16. -0.3 -0.3 31. -0.4 -0.8 
58045 ' " 9. -0.5 -0.5 20. -0.6 -1.1 
58046 ______ 16. -0.3 -0.3 20. -0.6 -1.0 
58047 2 0 . - 0 . 3 - 0 . 3 39.-0.3 -0.6 
S8Q43 _ 10. -0.5 -0.5 21. -0.6 -1.1 
$8049 6. -0.6 -0.6 247"' -0.6 -1.1 
S8050 . „____________:'J 26. -0.5_ -0.8 

. S8051 * 6. -0.6 - 0.6 45. -0.2 -0.8 
S8052 10. -0.5 -0.5 60. 0.0 -0.4 
$8053 ' 10. - 0 . 5 - 0 . 5 ' 5 5 . -0.0 -0.5 
S8054 10. -0.5 -0.5 59. 0.0 -0.4 
$8055 ' " " 1 0 . -0.5 -0.5 50.-0.1 -0.6 
58056 _ i 0 . _ - 0 . 5 -0. 5 _110j^ 0.9 _0.4 
58057 ~ ' 4.' -0.6 -0.6 ' 8 1 . 0 . 4 - 0 . 2 
58058 10. -0.5 -0. 5 72. 0.2 -0.2 

" 5OT59 10. -0.5"-075" "'547 - 0 ; i -0.5 
S8060 10. -0.5 -0. 5 70. 0.2 -0.3 

' S 8061 m r ^ w ^ . _ _ u ; w _ _ Q m 2 _ 0 #7 

S8062 * 10. -0.5 - 0 . 5 280. 3.7 3.2__ 
S8063" " ' 10. -075 -0.5 677 0.2 -6.3 



. . . T43_________iLJ^^ 
_ SJ_MJ5J3J_̂ ^ 

- • MORE THAN ? ST.OEV RSIOW MEAN  
- MORE THAN 1 ST.DEV BELOW MEAN 

WITHIN 1 ST.DEV Q P MEAN 
+ MORE THAN 1 ST.DEV ABOVE MEAN 

. * MORE THAN 2 „ ST.DEV ABOVE MEAN 
DEVIATION^. ARE FB.PM QEQHETRIC _M_EAJ_ 

SAMPLE RATINGS CU ZN 
CU ZN M E A S DV/S C.DV MEAS DV/S C.DV 

$8064 e. -o. 5 -0. 5 16. -0. 7 -1.2 
$8065 15. -0. 4 -0. 4 34. -0. 4 -0. 8 
S8066 * 45. 0. 3 0. 3 700. 10. 7 11.0 
S 8.067 * 44. 0. 2 0. 2 720. 11. 0 11.3 
S8068 59. 0. 6 0. 6 700. 10. 7 11.3 
$8069 50. 0. 4 0. 4 265. 3. 5 3.8 
S8070 45. c. 3 0. 3 200.. 2. 4 . 2.6 
S8071 * 71. 0. 8 0. 8 4100. 67. 3 68.2 
S8072 21. -0. 2 -0. 2 61. 0. 1 -0.2 
S8073 52. 0. 4 G. 4 3500. 57. 3 57.8 
S8074 1. -0.7 -0. 7 44. -0. 2 -0.9 
S8075 10. -0 . 5 -0. 5 58. 0. 0 -0.5 
S8076 5. -0. 6 -0. 50. -0. 1 -0.7 
S8077 + 89. 1. 2 1. _ _ _ _ _ _ 

2 110. 0. 9 2.1 
S807S 10. -0. 5 -0. 5 I7_. -C. 7 -1.1 
S8079 4. -0. 6 -0. 6 17. -0. 7 -1.3 
S3080 5. -0. 6 - 0 . 6 20. -0. 6 -1.2 
S8081 2. -0. 6 -0. 6 15. -0. 7 -1.3 
S8082 2. -0. 6 -0. 6 11. -0. 8 -1.4 
$8083 + 108. 1. 6 i . 6 80. 0. 4 2.0 * 
S8084 19. -0. 3 -0. 3 20. -0. 6 -0.9 
S8035 32. -0. 0 -0. 0 30. -0. 5' -0.5 
S8086 19. -0. 3 _ (\ 3 30. -0. 5 -0.7 
S8087 24. -b. 2 -o. 2 76. 0. 3 0.1 
S8088 + 50 ._ 0. 4 0. 4 125. 1.1 1.5 
S8089 39. 0. 1 0. 1 44. -0. 2 -0.1 
S809Q 49. 0. 4 0. 4 92. 0. 6 
S 8.091 44. 0. 2 """6". 2 84. 0. \ 0.7 
S8092 59. 0. 6 0. 6 76. 0. 3 0.9 
S8093 7. -0, 5 -0. 5 67. 0. 2 -0.4 
S8094 10. -0. 5 -0. 5 102. 0. 1 0.3 
S8095 36. 6. i 0. 1 115. 1. 0 l.C 
S8096 30. -0. 0 -0. 0 60. 0. 0 -0.0 
S8097 30. -0. 0 -0. 0 130. 1. 2 1.2 
S8098 34. 0. 0 . 0. 0 84. 0. 4 0.5 
S8099 29. -b. i - 6 . 1 66. 0. 1 0. 1 
S8100 29. -0. i -0. 1 95. 0. 6 0.6 
S8101 20. -o. 3 -0. 3 85. 0. 5 0.2 
S81G2 33. 0. 0 0. 0 15. -0. 7 -0.7 
S8103 25. -0. 2 -0. 2 20. -0. 6 -0.8 

3o- _ . _ _ 



TQPPQOOPNE JjEJUJXNAL GEOCHEMISTRY, 
SYMBOLS USED IN ANOMALY RATINGS 

n 

= MORE THAN 2 ST.DEV BELOW MEAN 
- MORE THAN 1 ST.DEV BELOW MEAN 
WITHIN 1 ST.DÊ V OF MEAN 

+ MORE THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN 2 ST.DEV ABOVE MEAN 

DEVIATIONS ARE FROM GEOMETRIC MEAN 

SAMPLE RATINGS CU ZN 
CU ZN MEAS DV/S C.DV ME AS DV/S C.DV 

S81C4 25. -0.2 -0.2 25. -0.5 -0.7 
S8105 19. -0.3 -6.3 13. -6.7 -1.0 
S8106 25. -0.2 -0.2 12. -0.8 -0.9 
S8107 25. -0.2 -0.2 15. -0.7 -0.9 
S8108 18. -0.3 -0.3 24. -0.6 -0.9 
S8109 + 1 14. 1.7 1.7 80. 0.4 2.1 
S8110 11. -0.4 -0.4 43. -0.2 -0.7 
S8111 12. -0.4 -0.4 46 . - 6.2 -0.6 S8U2 5. -0.6 -0.6 20. -0.6 -1.2 
S8113 5. -0.6 -0.6 20. -0.6 -1.2 
S8H4 27. -0.1 -0.1 70. 0.2 0.1 
S8115 6. -0.6 -0.6 20. -0.6 -1.2 
S8116 26. -0.1 -0.1 30. -0.5 -0.6 
$8117 56. " 0.5 0.5 45 . - 6.2 0.3 
S8118 20. -0.3 -0.3 24. -0.6 -0.8 
S8119 52. 0.4 0.4 42. -0.3 0.2 
S8120 45. 0.3 0.3 35. -0.4 -0.1 
S8121 70. 0.8 0.8 50. -0.1 0.7 
S8122 22. -0.2 -0.2 37, -0.3 -0.6 
S8123 64. " 0.7 6.7" 31. -0.4 0.2 
S8124 30. -0.0 -0.0 33. -0.4 -0.5 
S8125 55. 0.5 0.5 31. -0.4 0.0 
S8126 20. -0.3 -0.3 25. -0.5 -0.8 
$8127 20. -0.3 -0.3" 18. -0.7~ -0.9 
S8128 16. -0.3. -0.3 20. -0.6 -1.0 
S8129 41. '0.2 0.2 ' 22. -0.6 -0.4 
S813Q 15. -0.4 -0.4 14. -0.7 -1.1 
K014 16. -0.3 -0.3 31. -0.4 -0.8 
K015 19. -0.3 -0.3 32. -0.4 -0.7 
K016 20. -0.3 -0.3 ,100. 6.7 0.5 
K017 17. -0.3 -0.3 22. -0.6 -0.9 
K018 6. -0.6 -0.6 36.-0.4 -0.9 
K019 13. -0.4 -0.4 25. -0.5 -0.9 
K020 34. 0.0 0.0 53. -O.i -0.0 
K021 30. -0.0 -0.0 75. 0.3 0.2 
K022 . 22. -0.2 -0.2 " 55. -0.6" -0.3 

> KQ23 24. -0.2 -0.2 60. 0.0 -0.1 
K024 15. -0.4 -0.4 48. -0.2 -0.5 
K025 20. -0.3 -0.3 70. 0.2 -0.0 
K026 6. -0.6 -0.6 19. -0.6 -1.2 

31-



TnnnoGGONE RFGIDNAI GEDCHEMISTRY 

-LYMOLS.,,, U ̂D^IKAHDMU RAT LMfel 
^ MORE THAN 2 ST.DEV BE.LQ1riL_.MEAM 
- MORE THAN 1 
_j y x m i ? _ _L 
+ MORE THAN 1 

ST.DEV BELOW MEAN 
ST.DEV .__.£E_„}H!Em. 
ST.DEV ABOVE MEAN 

DEVIATIONS ARE FROM GEOMETRIC MEAN 

K 0 6 7 

I 

http://BE.LQ1riL_.ME


. TOOPQGOQNE. REGIONAL 6S-CHEMISTRY 

X - ,__5J_MB^^ 
» MORE THAN 2 ST.DEV BELOW MEAN 
- MORE THAN 1 ST.DEV BELOW MEAN 

WITHIN 1 ST.DEV 0_F ME AN 
+ MORE THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN 2 ST.DEV ABOyE MEAN  
DEVIATIONS ARE FPOM GEOMETRIC MEAN 

• \ 

S A M P L E R A T I N G S CU ZN 

CU™ ZNT~ MEAS DV/S f .oV "ME \S "DV/S C.DV 

KQ68 36. 0. 1 0. 1 107. 0.8 0.9 
"K069 22. -0.2' -0.2 " 95. 0.6 6.4 
KQ70 34._ 0.0 0.0 98. 0.7 0.7 
K071 + ' 32. -O.C -0.0 " 127. 1.2 1.2 
K^~2 * * 165. 2.8 2.8 1100. 17.4 20.2 
"K073 * * 148." 2 . 4 2 ^ 4 " "890. 13.9 16.3 
K074 *_ _* 820. 16.5 16^5 1300. 20.7 37.2 
K075 + * 9 7 . 1.4 1.4 - ^^ooV 40'.7 '42.0 
K076 j___L „ L v 6 2*k j 3 . 5 ! 0 * , 1 2 ' 4 1 4'_ 9 

~K077 + * " 110. 1.6 1.6 "500. 7.4 ~97o' 
K078 _* 47. 0.3 0.3 450. 6.5 6.8 
K079 " 13/ -0.4-0,4 88. 0 . 5 0 . 1 
K08O_ 750. 15.1 15. 1 800. 12.4 27.4 
K081 * * 1 3 5 0 . "27.7 " 2 7 . 7 2 1 0 . " 2.5 30.2 
_K082 * ;4 3200. 66.5 66.5 118. 1 . 0 67.5 
K083 " ' ' 3. -0-6 -0.6 39.-0.3 -0.9 
K084 _+__ 16. -0.3 -0.3 145. 1.5 1.1 
KO85 1 9 . - 0 . 3 - 0 . 3 " 100. 0.7 "6.4 
K086 * 59. 0.6 0.6 _ 1150. 18.2 18.8 
L001 * 44. " "6.2 0.2 "185. 2.1 2.4 
L002 * 21. -0.2 -0.2 180. 2 . 0 1.8 

____ ^ — B . -o.3™ ro73~""'95.o76™o^ 
LOO4 _____ 1 9 _ t o!3*3 ~ ° - 3 96_* °r_6 „ 0* 4 

L005 32. -0.0 -G.G~ 60. 0.0O.C 
LC06 8. -0.5 -0.5 20. - 0.6 -1.1 
" 1 0 0 7 1 6 . -0.3 - 6 . 3 3 4 . -0.4 -0.7 
L008 7. -0.5 -0.5 22. -0.6 -1.1 

TooT EI. -6.4 " 7 4 " — 2 T " . ^ 0 7 T ~ I ~ J 
L010 13. -0.4 -0.4 31. - 0.4 -0.8 
L O i l " * 143. 2.3" 2. 3 4 4 . - 0 . 2 2 . 1 

J-012 6. - 0.6 -0.6 2 0 . - 0.6 -1 . 2 
T~613' 5. -0.6 -6.6 1 6 . - 6 . 7 - 1 . 3 
L014 7. j-0.5_ -0.5_ 2 0 . -0.6 -1 . 2 
1016 " ~ "~~ 4. -0.6 -0.6 ' 35. -0.4 - 1 . 0 
L017 • 19. -0.3 -0.3 45. - 0 . 2 - 0.5 

~L018 ' "24. -0.2 -0.2 59. 0 . 0 -0.1 
L019 9. -0.5 -0.5 40. -0.3 -0.8 
L020 ~ 9 ; " - 0 . 5 -0.5 26." -6.'5 - i .6 
L021 8. - 0.5 - 0.5 43. -0 . 2 -0.8 
L~22 127~~~^GTT"~74 44. -0.~2^076* 

i 



TOODOGGONE REGIONAL GFOf.HFMT STRY 

5YM,B,CU_i__SE0 I J ^ N O M A L Y J I A J I N G S 
- H0RE_-THAN--2-.-5X_D£,V BE_J3t_i-EA_L 
- MORE THAN 1 ST.DEV BELOW MEAN 

WITHIN 1 ST.DEV OF MEAN  
+ MORE THAN 1 ST.DEV ABOVE MEAN 
*.- MORE THAN 2 ST.DEV ABOVE MEAN  

•'. 

DE V I AT IONS ARE FROM GEQMETRIC MEA_tt. 

SAMPLE RATINGS CU ZN 
CU IH MEAS DV/S C.DV MEAS DV/S C.DV 

L023 67. 0.7 0. 7 78. 0.3 Ul 
L024 37. 0.1 0. 1 66. 0.1 0.2 
L 0 25 49. 0.4 0. 4 85. 0.5 -„ 0.8 
L026 39. 0 . 1 0. 1 73. 0.3 0.4 
L027 51. 0.4 0. 4 100. 0.7 1.1 
L028 61. 0.6 0. 6 67. 0.2 0.8 
L.029 41. 0.2 0. 2 84. 0.4 0.6 
L030 35. 0.1 0. I 110. 0.9 0.9 
L031 32. - 0 . 0 - 0 . 0 74. 0.3 0.3 
L032 + 40. 0.2 0. 2 121 . 1.1 1.2 
L 0 3 3 30. -0.0 -0. 0 76. 0.3 0.3 
L034 30. -0.0 - 0 . 0 69. 0.2 0.1 
L035 9. -0.5 -0. 5 56. -0.0 -0.5 
L036 32. - o . b - 0 . 0 " 115. 1.6 1.0 
I 037 „ 0.2 fi 2 99. 0.7 0.9 
L038 2 . -0.6 - 0 . 6 39. -0.3 -0.9 
L039 4. -0 .6 - 0 . 6 31. -0.4 -1.0 
L040 63. 0.6 0. 6 60. 6.6 0.7 
L041 22. -0.2 - o . 2 26. -0.5 -0.7 
L042 26. -0.1 - 0 . 1 41. -0.3 -0.4 
L043 37. 0.1 0. 1 _ _ _ L » -0.0 0.1 
L044 32. - 0 . 0 - 0 . 0 50. -o. 1 -0. 1 
L045 34. 0.0 0. 0 31. -0.4 -0.4 

40. 6.2 6". -J c 30. -0.5 -0.3 
L04 7 20. -0.3 -0. 3 47. -0.2 -0.4 
L048 22. -6.2 — 0 • 2 25. -0.5 -0.8 
1049 25. -0.2 - 0 . 2 36. -0,4 -0.5 
L050 . 19. -0.3 - 0 . 3 34. -0.4 -0.7 
L05? 30. -0.0 -0. 0 42. -0.3 -0.3 
L053 27. -0.1 - o . 1 35. -0.4 -0. 5 
L054 29. -0.1 - 0 . 1 34. -0.4 -0.5 
I 0 59 12. -6.4 -0. 4 i i . -0.8 -1.2 
L060 25. -0.2 -0. 2 25. -0.5 -0.7 
L061 20. -0.3 -0. 3 48. -0.2 -0.4 
L062 8. -0.5 -0. 5 14. -0.7 -1.2 
L063 14. -0.4 - o . 4 33. -6.4 -0.8 
L064 12. -0.4 -0. 4 48. -0.2 -0.6 
L065 14. -0,4 -0. 4 42. -0.3 -0.6 
L0.66 8. -0.5 -0. 5 18.-0.7 -1.2 
L067 19. -0.3 - 0. 3 25. -0.5 -0.8 . 



f 

If TOODOGGONE REGIONAL GEOCHEMISTRY 
™ 

SYMBOLS USED IN ANOMALY RATINGS 
i 

= MORE THAN 2 ST.DEV BELOW MEAN 
- MORE THAN 1 ST.DEV BELOW MEAN 

WITHIN 1 ST.DEV OF MEAN 
+ MORE THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN 2 ST.DEV ABOVE MEAN 

DEVIATIONS ARE FROM GEOMETRIC MEAN 

r 

SAMPLE RATINGS CU ZN 
c~r ?N' MEAS DV/S C.DV " MEAS nv/s C.DV" 

L068 5. -0.6 -0.6 13. -0.7 -1.3 
1069 19. -0 .3 -0.3 30. -0.5 -0.7 
L070 16. -0.3 -0.3 35. -0.4 -0.7 
LO71" 9. -0.5' -0. 5 30. -0.5 -0.9 
L072 69. 0.8 0.8 50. -0.1 0.6 

~ L 0 7 3 27. -6.1 - o . i 23." -0.6 -0.7 
L074 35. 0.1 0. 1 29. -0.5 -0.4 
LO 7 5 75. " 0.9" 37. -0.3 0.6 
L076 52. 0.4 0.4 35. -0.4 O.C 
LC77 70. 0.8 . 0 ^ g — 62. " 0.1 0.9 
L078 * 144. 2.3 2.3 62. 0.1 2.4 
L079 1557 2.6 2.6 58. 0.0 2.6 j 
L080 71. 0.8 0.8" 33. -0.4 0.4 1 
L081 __ " 0.6 0.6 53. - C . l 0.5 
LC82 145. 2.4 2.4 50. -0.1 2.2 
1083 11. -0.4 -0.4"' 36. -0.4 -0.8 
L084 21. — 0.2 -0.2 36. -0.4 -0.6 
L085 -0.6 — 0.6 42. -0.3" -0.9 T-

L086 45. 0.3 0.3 30. -0.5 -0.2 
L037 60. '6.6 " 0.6 ... g „ 0.4 1.0 
LOBS 31. -0.0 -0.0 35. -0.4 -0.4 • 

L089 6. -0.6 -0.6 15. -0.7 -1.3 
L090 + 94. 1.3 1.3 35. -0.4 0.9 
T o o l " 43. 0.2 0.2 . . . -675 -0.3 
L091 36. 0.1 0.1 20. -0.6 -0.5 
L992 44. 0.2 0.2 52. "-o. i 0.2 
L092 40. 0.2 0.2 21. -0.6 -0.4 
LOO 3 44. 0.2 6.2 " 20. -0.6 -0.4 • 

L094 2. -0.6 — 0.6 39. -0.3 -0.9 
L095 8. -67 5 - 6 . 5 507 - o . i -0.6 • 

L098 2. -0.6 -0.6 31. -0.4 -1.1 
L099 -6.5 -0.5 63. 0.1 -0.4 
LlOO 35. 0.1 0. 1 37. -0.3 -0.3 ! 

L101 39. ~ C.l" 0.1 59. "676' 0.2 — « — — 

L102 34. 0.0 0.0 59. 0.0 0.1 i 
L103 38. 6.1 0.1 " '317 -6.4 -0.3 L104 1. -0.7 -0.7 14. -0.7 -1.4 
L105 2. -0.6 -0.6 11. -0. 8 -1.4 
L106 7. -0.5 -0.5 22. -0.6 -1.1 
L107 5. -0.6 -0.6 25. -0.5 ' -1.1 

* 

3f-



TnonOGSONF RFfiint-AI G F fid H E W1 STft Y 
SYMBOLS USED IN ANOMALY RATINGS 
= MORE THAN 2 _S__PEV BELQW-J1EAN. 
- MORE THAN I ST.DEV BELOW MEAN 
WITHIN 1 ST.DEV OF MEAN 

+ MORE THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN 2 ST.DEV ABOVE MEAN 
DEVI AT IONS ARE FROM GEOMETRIC MEAN 

SAMPLE RATINGS CU ZN 
CU ZN MEAS 

• 
DV/S C.DV MEAS DV/S C.DV 

L1C8 8. -0.5 - 0 . 5 22. -0.6 -.1.1 
LI 0 9 6, -0.6 -0.6 20. -0.6 -1.2 
L l l C + 41. 0.2 0.2 155. ... 1_6 1.8 
L 111 24. -0.2 -0. 2 90 . 0.5 0.4 
L 112 + 31. -0.0 - 0 . 0 123. 1.1 . L.1 
L 113 17. -0.3 - 0. 3 50. -0.1 -0.4 
L114 11. -0.4 -0.4 39. -0.3 -0.8 
L115 8. -0.5 -0. 5 30. -0.5 -1.6 L 116 1 3. -0.4 -0.4 64. 0.1 -0.3 
L 117 25. -0.2 - 0 . 2 76. 0.3 0.2 
L118 + 33. 0.0 0.0 148. 1.5 1.5 
L119 22. -0.2 - 0 . 2 63. 0.1 - o . i 
LI 20 22. - 0 . 2 -0.2 41. -0.3 -0.5 
LI 21 25. -0.2 -<-'. 2 51. -G.l -0.3 
L122 26. -0.1 -0.1 72. 0.2 0.1 
L123 34. 0.0 0.0 89. 0.5 0.6 
L124 28. -0.1 - 0 . 1 87. 0.5 0.4 
L125 32. -0.0 -0.0 86. 0.5 0.5 
L126 27. -0.1 -0.1 . 93. 0.7 0.6 
L127 + 22. -0.2 -6.2 140. 1.4 1.2 
L128 30. 0.1 0. 1 76. 0.3 0.4 _ 
L129 47. 0.3 0. 3 ' 73. 0.3 0.6 
LI 30 70. 0.8 0. 8 84. 0.4 1.2 • 

L131 ' 66. " 0 . 7 6. 7 65 . 0.1 0. 8 
L132 70. 0.8 0.8 78. 0.3 1.1 
L133 * 161. 2.7" 2.7 76. 0.3 3.0 
H 34 47. 0.3 0.3 63. 0.2 0.5 
L 135 40. 0.2 0 . ?" 77. 0.3 0.5 
L 136 53. 0.4 0.4 56. -0.0 0.4 
LI 37 30. -0.0 -0.6 40. -0.3 -0. 3 
L138 45. 0.3 0.3 62. 0.1 0.3 .... . ; L 139 38. 6.1 0.1 65. 0.1 0.2 '• 

L140 35. 0.1 0.1 80, 0.4 0.4 
L141 13. -0.4 - 0 . 4 * 59. 0.0 -6.4 " • 1 
L142 13. -0.4 -0.4 38. -0.3 -0.7 • 

LI 43 29. -0.1 -0.1 "" 76 . 0.3 0.2 • -

L144 19. -0.3 -0.3 48. -0.2 -0.4 
L 145 26. -0.1 -0.1 68. 0.2 0.0 
H4 6 22. -0.2 -0.2 63. 0.1 -0.1 
L147 9. -0.5 -0. 5 36." -0.4 -0.8 



%ymoi^jimi.±n.MmmjL%L R A T I N G S 

= MORE THAN 2 ST.DEV BELOW MEAN 
- MORE THAN 1 ST.DEV BELOW MEAN 

WITHIN I ST.DEV OF MEAN 
+ MORE THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN 2 ST.DEV ABOVE MEAN 
DEVIATIONS ARE FROM GEOMETRIC MEAN 

SAMPLE RATINGS 
CO ZN 

CU 

"ME"AS""DV/"S~'C7DV" 

ZN 
ME AS DV/S C.DV 

L52 50. 

-0.4 -0.4 _ 34. 
-6.3 -0.3 - 47. 
-0.0 -0.0_^ _ 500. 
' Q.3 ' 0. 5 775." 
0.4 0.4 220. 

-0.1 -0.1 "262. 
0.0 0.0 222. 
1.4 1.4 725. 

-0.1 - C . l 239. 
1.9 """1.9 " 6507 
0.8 0. 8 163. 
0.8 0 . 8 2 57. 
1.1 1.1 975. 
1.8 1.8 850. 
1.4 1.4 875. 
1 . 6 T . 6 '1475.' 
0.9 0.9 1300. 
0.5 6.5 66. 
1.1 1.1 400. 
1.4 1 . 4 9 5 0 . 
5.6 5 ._£___ _2 5. 

" 3 . 7 " 3 . 7 5 4 . 
3.2 3.2 29. 

1 9 . 3 1 9 . 3 " 6 3 7 
-0.4 -0.4 26. 
-6.4 - 6 . 4 1 8 7 
13.4 13.4 59. 
~ T 6 : ' 5 7 6 " . 3737 
3. 7 3. 7 26. 

-0.2 -0.2 15. 
-0.4 -0.4 36. 
-0.1 -0. 1 60". 
0.4 0.4 89. 
0.2' 0 . 2 8 6 . 
0.5 0.5 70. 
67 2 ' 0.2 "74. 
-0.3 -0.3 71. 
0 ". 6 0. 6 70. 
-0.1 -0.I I 69. 
0.4 "0.4" 75. 

3% 

-0.4 
-6.2 
7.4 

12.0 
2.7 
3.4 
1-7 
11.1 
3.0 
979 
1.8 
3.3 
15.3 
13.2 
13.6 
23.6 
20.7 

671 
5.7 

14.9 
-0.5 

-0.8 
-6.5 
7.3 

12.5 
3.1 
3.3 
2.8 
12.5 
2__9 
11.8 
2.6 
4.1 
16.4 

-671 
-0.5 

6.1 
-0.5 
-6.7 
0.0 

-07'5 
-0.5 
-0.7 
-0.4 
"0.0 
0.5 
07"5 
0.2 
0.3 
0.2 
0.2 
0.2 

"6.3 

15.0 
15.0 
25. 2 
21.6 
" 67 7 
6.8 
16.3 
5.1 
3.6 
2.7 

19.4 
-0.9 
-1.1 
13.4 
072 
3.2 

-0.9 
-0.8 
-0.0 
0.9 
077" 
0.7 
6.5 

-O.i 
0.8 
0.1 
"6.7" 



JononofiQN.E R E G I O N A I CFHT-HFUT STRY 

SYMBOLS USED IN A NOMA I. ..Y RATlNfiS 
« MORE THAN 2 ST.DEV RELflU MEAN 
- WORE THAN 1 ST.DEV BELOW MEAN 
WITHIN 1 ST.DEV QF_ __M£AN~_ 

+ MORE THAN 1 ST.DEV ABOVE MEAN 
*L .M0S E THAN .2 .5 T.OEV ABOVE MEAN . 
DEVI ATIONS ARE FROM ...GX.QMETR.ICL.MEA.N 

SAMPLE RATINGS CU ZN 
CU ZN MF4S OV/S 0. D V MEAS OV/S C.DV 

L521 40. 0.2 0.2 55. -0.0 0.1 
L52? 
L523 

40. 
23. 

0.2 
-0.1 

0.2 
-0.1 . 

82. 0.4 
40. -0.3 

0.6 
-0.4 

L 524 
L525 + 

42. 
113. 

0.2 
1.7 

0. 2 
1.7 . _ 

60. 0.0 
85. 0.5 

0.2 
2.2 .... L526 

L527 
58. 
5. 

0.5 
-0.6 

0.5 
-0.6 

63. 0.1 0.6 
44. -0.2-0.8 

L528 
L 529 

6. 
1. 

-0.6 
-0.7 

-0. 6 
-0.7 

60. 0.0 
42. -0.3 

-0.5 
-0.9 

L530 
L5?l 

5. 
2. 

-0.6 -0.6 
-0.6 - 0 . 6 

61. 0.1 
25.-0.5 

-0.5 
-1.2 _ ... • 

L532 
L533 

7 3. 
7. 

0.9 
-0.5 

0. 9 
-o #5 

64. 0.1 
32. -0.4 

1.0 
- i . o L534 

L535 
8. 

16. 
-0 . 5 
-0.3 

- 0 . 5 
"0.3 

30. -0.5 
35. -0.4 

-1.0 
-0.7 

L536 
L537 

7. 
5 .. 

-0.5 
-0.6 

-0. 5 
-0. 6 

36. -0.4 
23. -0.6 

-0.9 
- u i i L538 

L539 + +• 
76. 

109. 
0.9 
1.6 

0.9 
1.6 

127. 1.2 
135. 1.3 

2.1 
2.9 

L540 
L541 f 

22. 
40. 

-0.2 n 7 u • 
-0.2 
0.2 

49. -0.1 
.160,. 1.7. 

-0.4 
1-9 L542 

L543 
+ 95. 

11. 
1.3 

-0.4 
1.3 

-0.4 
87. 0.5 
40. -0.3 

1.8 
-0.7 

L544 
L545 

25. 
. . 30. 

-0.2 
-0.0 

-0.2 
-_o_.o 

66. 0.1 
40. -0.3 

-0.0 
rP...3 

. — | 

L546 
L547 

+ 85. 
59. 

1.1 
0.6 

1.1 
0.6 

42.-0.3 
55. -0.0 

0.9 
0.5 L 548 

L549 + 
59. 
81. 

0.6 
1.0 

0. 6 
1.0 

34.-6.4 
76. 0.3 

0.2 
1.3 : 

L550 
L551 

41. 
29. 

0.2 
-0.1 

6.2 
-0. 1 

33. -0.4 
29. -0.5 

-0.2 
-0.5 

L552 
L553 

27. 
49. 

-0.1 
0.4 

- o . i 
0.4 

45. -0.2 
33. -0.4 

-6.3 
-0.1 

L554 
L555 

49. 
39. 

0.4 
0.1 

0.4 
0. 1 

33. -0.4 
35. -0.4 

-0.1 
-0.2 

1556 
L557 + 

65. 
84. 

0.7 
1.1 

0.7 
1.1 

34. -0.4 
35. -0.4 

0.3 
0.7 

L558 
L559 

73. 
53. 

0.9 
0.4 

0.9. 
0.4 

46. -0.2 
28. -0.5 -0.1 

_ „ 

L560 30. -0 . 0 -0.0 46. -0.2 -0.2 

11: 



TOODOGGONE REGIONAL GEOCHEMISTRY 
SYMBOLS USED \H ANOMALY RATINGS 
= MORE THAN 
- MORE THAN 

WITHIN 
+ MORE THAN 
* MORE THAN 

2 ST.DEV BELOW MEAN 
1 ST.DEV BELOW MEAN 
1 ST.DEV OF MEAN 
1 ST.DEV ABOVE MEAN 
2 ST.OEV ABOVE Mc AN 

DEVIATIONS ARE FROM GEOMETRIC MEAN 

SAMPLE RATINGS CU 

P 

n 

CU ZN MEAS b v / s" C.DV " . — s DV/S C.DV 

L561 15. -0.4 -0. 4 13. -0.7 -1.1 
L 56 2 78. l.C 1.0 63. 0.1 1.1 
L563 t>2 . 0.6 0. 6 41. -0.3 0,4 

. L 5 6 4 • 52. "0.4 0.4 6 U • 0.0 0,5 
L565 1080. 22.0 2 2. 0 83. 0.4 22.4 
L 56 6 6 0. 0.6 .. 0 - ^ - 6 " 50. -0.1 0 .5 
L567 61. 0.6 0 . 6 28. - 0 . 5 0.1 
L568 12. -0,4 -6.4 15. -0.7 - i . i 
L569 8. -0.5 -0. 5 76. 0.3 -0.2 
L570 23. -0.2 -0.2 60 7 " 0.0 -0.2 
L571 + 87. 1.1 1.1 90. 0.5 1.7 
L572 51. 0.4 6.4 57. -0.0 6 . 4 
L573 71. 0.8 0.8 55. -0.0 0.8 
L574 37. " 0.1 0. 1 50. -0.1 -0.0 
L575 19. -0.3 -0.3 47. -0.2 -0.5 

" L576 22. "-0.2 -0.2 . . . 8 ^ ^ . 6.3 
L577 28. -0.1 -0.1 43. -0.2 -0.2 
L578 20. -0.3 -6.3 30". -0.5 -6.7 
L 5 7 9 30. -0.0 -0.0 23. -0.6 -0.6 
L580 5. -0.6 -0. 6 71 . 0.2 -0. 3 • 

L581 5. -0.6 -0.6 35. -0.4 -0.9 
L 582 + 6. -0.6" -0.6 135. 1.3" 0.7 
L583 3. —0 • 6 -0.6 39. -0.3 -0.9 
L 584 2. — O.c -0.6 17. -0.7 -1.3 
L585 2. -0.6 -0.6 31. -0.4 -1.1 
L586 36. 0.1 0 . 1 27. - 6 . 5 -0.4 
L587 3. -0.6 -0.6 45. -0.2 -0.8 
L5B8 2. -0.6 -0/6 26, - 0 7 5 " - I ."27" L589 5. -0.6 -0.6 59. 0 . 0 -0.5 
L590 2. -0.6 - 6 . 6 50, -0.1 - 6 . 8 
L592 20. -0.3 -0. 3 86. 0.5 0.2 

" L593 9. -0.5 -0. 5 46. -0.2 -0. 7 
L594 5 . -0.6 -0. 6 2 1 . -0.6 -1.2 
L595 23. '-6.2 -0.2 . 66. "0.1 -6 .1 
L596 66. 0.7 0.7 70. 0.2 0.9 
L597 + 93. 1.3 1.3 " 67. 0.2 1.4 .._ „ _ _ _ _._ _ 

i L598 60. 0.6 0. 6 50. - 0.1 0.5 
L601 5 . -6.6 -6.6 23. -0.6 -1 .1 
L602 5 . -0,6 -0.6 34. -0.4 - 1 . 0 
L603 2 0 . - 0.3 - -6 .3"" " Wbl ~T7o '0.7 , 

* 

1 1 



TonnnfifiriNF R F G I P N A I GF.flf.HFHTSTRV 
SYMgQLSUliaEa.JLN ANQHALYJ^lMfiS. 
=L.MQR£ J.mh.2 ST*t)LY...B.E.LQĴ .M£AN 
- MORE THAN I ST.DEV BELOW MEAN 
__..W..IJH_I___, _ 1 ST.DEV OF MEAN  
+ MORE THAN 1 Si.DEV ABOVE MEAN 
* M 0 » F THAN .2 _ST _JDJLV„ AjJOyt MEAN 

D E V I A T I O N S ARE FROM GEOMETRIC .MEAN . 

SAMPLE R A T I N G S CU 

r 

CU ZN MEAS OV/S C . V MEAS DV/S C.DV 

u;4 23. -0.2 - 0 . 2 79. _.„0_,4 .0.2 
L60 5 
L 6 0 6 

6 • 
25. 

-0.6 
-0.2 

-0.6 
-0.2 

46. 
76. 

-0.2 
0,3 

-0.7 
0.2 

L607 
L603 

22. 
21. 

-0.2 
-0.2 

- 0 . 2 
-0.2 

75, 
75. 

0.3 
0.3 

0.1 
0.1 

L609 
L61C 

+ 
•+ 

18. 
23. 

-0.3 
-0.2. 

-0.3 
-0.2 

137. 
153. 

1.3 
1.6 

1.0 
1.4 

L 6 11 
L612 

13. 
14. 

-0 .4 
-0.4 

-0.4 
-0.4 

77. 
63. 

0.3 
0.1 

-0.1 
-0.3 

L61 3 
I 6 1 4 

24. 
15. 

- 0 . 2 
-0.4 

-0.2 
- 0. 4 

70. 
63 . 

0.2 
0. 1 

0.0 
-0.3 

L615 
L622 

22. 
12. 

-6.2 
-0.4 

- 0 . 2 
-0.4 

70. 
70. 

0.2 
0.2 

-0.0 
-0.2 

L625 
L626 

14. 
16. 

-0.4 
-0.3 

- 0 . 4 
-0.3 

50. 
64. 

- o . i -0.5 
-0.2 

L627 
L628 

19." 
27. 

-0.3 
-0.1 

- c . y 
- 0 . 1 

65. ' 
49. 0.1 

-0.1 
-0,2 
-0.3 

L630 
L631 + 

75. 
110. 

0,9 
1.6 

0. 9 
1. 6 

63. 
104. 

o . i 
0.8 

1.0 
2.4 

L 6 3 2 
L633 

23. 
16. 

-0.1 
-0.3 

- 0 . 1 
- 0 . 3 

90. 
34. 

0.5 
-0.4 

0. 5 
-0.7 

L634 
L635 

29. 
25. 

" - o . i 
-0.2 

-0.1 
-0.2 

53, 
92. 

- o . i 
0.6 

-0.1 
0.4 

L636 
L637 

24. 
20. 

-0.2 
-0.3. 

-0.2 
- 0 . 3 

39. 
94. 

-0.3 
0.6 

-0.5 
0.4 

I 63 R 
L639 

30. 
20. 

-o .o 
-0 . 3 

- 0 . 0 
- 0 . 3 

78. 
74. 

0. 3 
0.3 

0.3 
0.0 

L640 
L641 

..... ^ 
22. 

" 0.7 
-0.2 

" 6 . 7" 
- 0 . 2. 

" 96 . 
84. 

0.6 
0.4 

1.3 
0.2 

L642 
164 3 

27. 
25. 

-O.i 
-0.2 

- 0 . 1 
- 0 . 2 

85. ' 
100. 

0.5 
0.7 

0.3 
0.6 — $ 

i J 
L 644 

_ L65 5 
26. 
8. 

- 6 . i 
-0.5 

- 0 . 1 
-0,5 

89. 
29. 

0.5 
-0.5 

0.4 
-1.0 

— $ 

i J 
L656 
L657 

' 19. 
25. 

-0.3 
-0.2 

"-"673 
-0.2 

56. 
90. 

-0.0 
0.5 

-0.3 
0.4 

< 

L658 
L659 

19. 
26. 

-0.3 
-0.1 

-G. 3 
-0.1 

113. 
76. 

0.9 
0.3 

0.6 
0.2 

L660 
L661 

1 8 . 
12. 

-6 . 3 
-0.4 

-0.3 
-0. 4 

64. 
44. 

0.1 
-0.2 

- 6.2 
-0.6 

L662 8. - 0 . 5 -0.5 26. - 6 . 5 -1.0 



TOODOGGONE REGIONAL GEOCHEMISTRY 

SYMBOLS USED IN ANOMALY RATINGS 
« MORE THAN 2 ST.DEV BELOW MEAN. 
- MORE THAN 1 ST.DEV BELOW MEAN 

WITHIN 1 ST.DEV OF MEAN 
+ MOR E THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN 2 ST.DEV ABOVE MEAN 

.. jD|V i AT IONS _ARJL. P R n M M OHETRI C MEAN 

SAMPLE RATINGS CU ZN 
CU ZN MEAS bv> 5 MEAS DV/S C.DV 

L663 14. -0. 4 -0.4 57. -0.0 -0.4 . — — 

L664 19. -0. 3 - 0 . 3 76. 6.3 0.0 
L665 8. -0. 5 -0. 5 52. -0.1 -0.6 • 

L666 14. -o". 4~ -0.4"" 76." " 0.3 - o / i 
L667 15. -0. 4 -0.4 60. 0.0 -0.3 * 
L663 15. -0. 4" - 0 . 4 52. - o . i -0.5 
L669 21. - o . 2 - 0 . 2 67. 0.2 -Q.l 
L 670 52. 0. 4' 0.4 70. 0.2 0.6 
t 67! + 100. 1. 4 1.4 63. 0.1 1.5 

" L672 30. -0.0 -o.o "55. -0.0 -0.1 
L673 30. - 0 . 0 -0.0 75. 0.3 0.2 
L6 74 "" 457 "" 6. 3 0.3 58. " 0.6 0.3 
L675 4- 27. -0. 1 -0 . 1 118. 1.0 0.9 • 

I 676 13. - 0 . 4 -0.4 68. 0.2 -0.2 
L677 24. - o . 2 — 0. 2 98. 0.7 0.5 
L673 32." -b. 0 - 6 . o " 80. 6.4 6.4 " 
L679 25. -0. 2 - 0 . 2 71. 0.2 0.1 
L680 29. -0. 1 -671" 70. 6.2 "0.1 
L691 1 1 . -0. 4 -0.4 45. -0.2 -0.7 
L632 32. -o. 0 -O.C 58. 0.0 o.o 
L683 29. -0. 1 -0. 1 56. -0.0 -0.1 
L684 64. 0. 7 0 . 7 70. "6.2 0.9 
L685 37. 0. I 0. 1 59. 0.0 0.1 
L686 24. -07 2 -67 2 — 65. 0.1 -0. 0 
L701 14. -0. 4 -0.4 61. 0.1 -0.3 
L702 12. -0 . 4 - 0 . 4 80. " 0.4 -0.0 ' 
L703 21. -0. 2 -0.2 82. 0.4 0 . 2 

H8018 " 8. -0. 5 -0.5 ™807" 6.4 -071 H8019 1 1 . -0. 4 -0. 4 60. 0.0 -0.4 
"H8020" 1 6 . -0. 3 -0.3 60. 0.0 -6 . 3 
HP021 15. -0. 4 -0.4 73. 0.3 -0.0 
HS022 537 0. '4 6.4 " 83. 0.4 0.9 
HBO 23 45. 0. 3 0.3 1 97. 2.3 2.6 
H8024 12. ~o: 4 -674 " 42/ -6.3 - 6 7 7 " 
H8025 50. 0. 4 0.4 71 . 0.2 0.6 
H8026 "250. 4. 6 4.6 152. 1.6 6.1 
H8027 + 105. 1. 5 1. 5 100. 0.7 2 . 2 
H8028 72. ' 0. 8 " 0.8 71. 6 . 2 1.1 
H8029 190. 3. 3 3.3 111. 0.9 4 . 2 
H8030 " 75. "0. 9 * 0.9 90. u • 1.4 

! - _ 



JQQQQGGfONf. REGIONAL fiPfTHFlUt STRV 
_SYJ__GJLS USED IN ANOMALY RATINGS 

BFlflW MEAN * MORE THAN,2. ST 
- MORE THAN 1 ST.DEV BELOW- MEAN 

W.I THIN 1 ST. DE V . . QF.. ..MEAN 
+ MORE THAN 1 ST.DEV ABOVE MEAN 
* MOP E THAN 2.. S T___££Y _4fl .OV£. ME AH 
DEVIATIONS ARE. ERO_M. GO OMETR LC ME AN. 

P 
SAMPLE RATINGS 

CU ZN 

CU ZN 
M f: A S OV/S C.OV MEAS DV/S C.DV 

H8Q31 
H8032 
H8Q33 
HBO 34 
H8Q35 
HBO 36" 
H8037 
HBO 3 6 
H803^ 

J_C. .0.8. 
9 6 . 1.3 

J___JL 
1.3 

7 9 . 
ao. 

_0_A 
0.4 

JL..Z 
1.7 

_rO_J, 

H3040 
H8041 
HBO 42 
HJ30 43_ 
H8044 
HBO 45 
H8046 
H8047 
HBO 48 
H8049 
H 80 50 
H8051 
HBO 52 
H8053 
HB054 
H8055 
HBO 56 
H8057 
H30 58 
H8059 
H8061 
H8062 
H8Q63 
H8064 

20. 
_23?_ 
22. 

l i f t . 
26. 

115. 

-0.3 
-0.2 
-0.2 
_ 3.4 
-0.1 
1.7 

-0.3 
-0.2 
- 0 . 2 
3.4 

-0.1 
1. 7 

* * 
lie #~ 

3 2 0 . 
2 5 0 . 
325. 
290. 
13 2. 
154. 
" 47." 
31. 
40. 

_J>£L-
23 5 . 
60. 
50. 

750. 
8 50. 
450. 
113. 
114. 

H8065 
H8066 
H8067 
H8068 
H8C69 
H8070 

6.0 
5.4 
6.1 
5.4 
2.1 
2*6 
0~.3 

-0.0 
0.2~ 
0 *_6 
4.3 
0.6 
0.4 

15.1 
17. 2 
8.8 
1.7 
1.7 
3.1 
2.7 
1.1 
0.1 

-0.2. 
0.8 
1.0 
2. 3 
1.8 
6.9 
3.4 

6. 0 
5.4 
6. 1 
5.4 
2.1 

_J-£ 
0 .3 

-0.0 
0. 2 
JL»_6 
4.3 
0_.6 

' 0.4 
15.1 
17.2 
3. 8 
1.7 
1.7 
'2.1 
2.7 
1. 1 
0.1 

-0.2 
0.7 
6. 8 
1.0 

: 2.3 
1.8 
0.9 
3.4 

27. 
38. 
40. 

„160. 
151. 
85. 

2 1 9 . 
21 8. 
192. 
115. 
156. 
166. 
84". 
20. 
70. 
60. 
62. 
40. 
40. 
40. 
40. 
40. 

-0.5 
-.0.3 
-0.3 
.1.7. 
1.6 
0.-5 
2.7 
2±7 
2.2 
1.0 
1.6 
1.8 

40. 
40. 
40. 
40. 
56. 
52. 
39. 
_45 . 
91. 
49. 
65. 
70. 
36. 
22. 

H8071 1.20. 1.8 1.8 27. -

0.4 
0.6 
6.4 
0 . 0 
0 . 1 
C.3 
0~.3 
0.3 
0.3 
0.3 
0.3 
0.3 
6.3 
0.3 
6.0 
0 . 1 
0.3 
0.2 
6.6 
0 .1 
0 . 1 
0*2 
0 . 4 
0.6 
0.5 

-0.8 
-O.JL 
-0.5 
.5^1. 
1.4 
2__2_ 
8.7 
3.1 
8.4 
6.4 
3.7 
4.4 
0.8 
-0.7 
0.5 
0.6 
4.3 
0.3 
0.1 

14.8 
16.9 
8.5 
1.4 
1.4 
2.8 
2.4 
1.1 

-0.0 
-0.5 
0.5 
1.4 
0.9 
2.5 
2.1 
0.5 

. 2.8 
1.3 

— 



TOODOSGONE REGIONAL GEOCHEMISTRY 
SYMBOLS USED IN ANOMALY RATINGS 
- MORE THAN 2 ST.DEV BELOW MEAN 
- MORE" THAN 1 ST.DEV BELOW MEAN 

WITHIN 1 ST.DEV OF MEAN 
+ MORE THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN 2 ST.DEV ABOVE MEAN 
DEVIATIONS ARE FROM GEOMETRIC MEAN 

SAMPLE RATINGS 
CU ZN 

CU 
MEAS DV/S C.DV 

ZN 
MEAS OV/S C.DV 

H8072 
HBO 7 3 
H8Q74 
HBO 7 5 
H8076 
H8077 
HB078 
H8079 
H8Q8Q 
H80 81 
H8082 
H8083 
H8084 
H80 8 5" 
HBO 89 
H8090 
H8091 
H8092 
HS093 
H8094 
H8095 
HBO 0 6 
H8097 
H3098 
K 8014 
K8015 
K8016 
K80TT 
K8018 
K8019 
K8020 
K8021 
K8022 
"KS02T 
K8024 
K 80 25 
K 802.6 
fC 80-27 
K8028 
"K8029" 



TQQQOfiGONF RFGIflMAI GEOCHEMISTRY 
S J S L M S O J ^ J L L S ^ ^ 

« MORE THAN 7 ST.DFV BFI flW MFAN 
- MORE THAN 1 ST.DEV BELOW MEAN 

WITHIN I . ST.DEV OF MEAN 
+ MORE THAN 1 ST.DEV ABOVE MEAN 
• MORE THAN 2 ST.DEV ABOVE MEAN 

DEV L ATI ON S ARE FRO M.. GE OME TRIC ME AN „. __ 

SAMPLE RATINGS CU ZN 
CU ZN MEAS DV/S C.DV MEAS DV/S C.DV 

K8030 40. 0.2 0.2 0.9 1.1 
K9Q31 * 400. 7 . 7 7,7 105. 0.6 8.5 
K.B032 * 195. 3.4 3.4 92. 0,6 _ 4 . 0 . 
K8033 ?2.0. 3.9 3.9 110. 0.9 4.8 
K8034 • * 145. 2.4 2.4 70. 0.2 2.6 
K8035 145. 2.4 2.4 69. 0.2 2,6 
K8036 * 161. 2.7 2.7 90. 0.5 3.2 
K8037 + 85. 1.1 1.1 48. -0.2 1 ,0 
K8038 + 120. 1.8 1.8 54. -0.1 1.8 
K 803 9 150. 2.5 2.5 83. 0.4 2.9 
K80 40 105. 1.5 1. 5 73. 0.3. 1.8 
K8041 + 120. 1.8 I . 8 95. 0.6 2.5 
K8042 10. -0.5 -0. 5 40. -0.3 -0.8 
K0043 • 50. 0.4 0.4 40. -0.3 0 . 1 
KB 044 40. 0.2 0.2 40. - 0.3 -0.1 _ 
K 8.045 15. -0.4 -0.4 40. -0.3 -0.7 
K8046 73. 0.9 . 0.9 40. -0.3 0.6 
K8G47 74. 0.9 0.9 40. -0.3 0.6 
K8048 64. 0.7 0.7 40. -0.3 0.4 
K8049 40. 0.2 0. 2 40. -0.3 - C . l 
K8050 + 88. 1.2 1. 2 40, -0.3 0.9 
K8051 65. 0.7 0.7 ' 40. -0.3 0.4 
K805? 40. 0.-2 0.2 40. -0.3 -0.1 
K8053 35. 0. 1 0.1 40. -0.3 -0.2 
K8054 + 86. 1.1 1.1 40. -0.3 0.8 
KB055 25. -0.2 -0.2 48. -0.2 -0.3 
K8056 10. -0.5 -0.5 32. -0.4 -0.9 
K8057 45. 0.3 " 0.3 66. 0.1 0.4 
K8058 9. -0.5 -0.5 36. -0.4 -0.8 
K8059 10. -0.5 - 0 . 5 68. 0.2 -0.3 
K8060 12. -0. 4 -0.4 35. -0.4 -0.8 
KB061 23. -6.2 - 0 . 2 70. 0.2 0.0 
K806.2 15. -0.4 "0.4 72. 0.2 -0.1 
K8063 30. -0.0 - 0. 0 60. o . o -0 . 0 
K8064 15. -0.4 -0.4 65. 0.1 -0.2 
K8065 22. -0.2 -0.2 60. 0.0 -0.2 
K8066 20. -0,3 -0.3 91. 0.6 0.3 
KB0 67 10. -0.5 -0. 5 40. -0.3 -0.8 
K8068 20. -0.3 -0.3 39. -0.3 -0.6 
K8969 20. -0.3 -0.3 54. -0.1 -0.3 



TOODOGGONE REGIONAL GEOCHEMISTRY 
SYMBOLS USED IN ANOMALY RATINGS 
* MORE THAN 2 ST.DEV BELOW MEAN 
- MORE THAN 1 ST.DEV BELOW MEAN 

WITHIN_ 1 ST.DEV OF MEAN 
+ MORE THAN 1 ST.DEV ABOVE MEAN 
jr_^OREX H^ N 2 ST.DEV ABOVE MEAN 
DEVIATIONS ARE FROM GEOMETRIC MEAN 

SAMPLE RATINGS CU ZN 
CU 7N MEAS "OV/S" C. DV " MEAS DV/S C.DV 

KB070 B. -0.5 -C. 5 42. -0.3 -0.8 
K8071 
K807? 

26. 
45. 

-0.1 
0.3 

- 0 . 1 
0.3 

84. 0.4 0.3 
42. -0.3 0.0 

K8073 
K8074 

106. 
29. 

1.5 
-0.1 

1.5 
-0.1 

81. 0.4 1.9 
110. 0.9 0.8 

K8075 
K8076 

4. 
3. 

' -0 . 6 
-0.6 

-0. 6 
-0.6 

18. -0.7 -1.3 
16. -0.7 -1.3 

K8077 
K8078 

15. 
5. 

-6.4 
-0.6 

-0.4 
— 0. 6 

21. -0.6 -1.0 
24. -0.6 -1.1 

K8079 
K808 0 

10. 
51. 

-0.5 
0.4 

-0.5 
0.4 

12. -0.8 -1.2 
52. -0.1 0.3 

K8081 
K8082 

61. 
35. 

0.6 
0.1 

0.6 
0.1 

36. -0.4 0.2 
36. -0.4 -0.3 

K8083 
K8084 

46. 
35. 

6.3 
0.1 ' 6.3 

0. 1 
40. -0.3 -0 . 0 
34. -0.4 -0.3 

K80S5 
K8086 

60. 
34. 

0.6 
0.0 

0.6 
0.0 

60. 0.0 0.6 
34. -0.4 -0.4 

* K8087 
K8083 

40. 
31. 

0.2 
-0.0 

0.2 
-0.0 

36. -0.4 -0.2 
39. -0.3 -0.3 

K8089 
K8090 

39. 
42. 

0.1 
0.2 

0". 1 
0. 2 

40. -0.3 -0.1 
44. -0.2 -0.0 

K8091 
K309? 

23. 
20. 

-0.2 
-0.3 

-0.2 " 
-0.3 

33. -0.4 -0.6 
36. -0.4 -0.6 

* — 

K8093 
K8094 

25. 
36. 

-0.2 -0.2 
0.1 0.1 

33. -0.4 -0.6 
70. 0.2 0.3 K8095 

KB096 
18. 
88. 

-0.3 
1.2 

-0.3 
1.2 

33. -0.4 -0.7 
59. 0.0 1.2 

K8097 
K8098 27. 

0.6 
-0.1 

" "tTT6 " 
-0. 1 

62. ~ O V ! f J . 6 " " 
40. -0.3 -0.4 • 

K8099 
K8100 

36. 
19. 671":" 

-0.3 
0.1 

-0.3 
31. -0.4 -0.4 
35. -0.4 -0.7 

K8101 
K8102 

4. 
4. 

-0.6 
-0.6 

-0.6 
-0. 6 

70. 0.2 -0.4 
73. 0.3 -0.3 

• 

K81C3 
K81Q4 

}. . 
i . 

-6.7' 
-0.7 

-0.7 ~~ 
-0.7 

44. -0.2 -0.9 
40. -0.3 -0.9 _j K8105 

K81Q6 
1. 
1. 

-0.7 
-0.7 

-9. 7 ' 
-0.7 

33. -0.4 -1.1 
29. -0.5 -1.1 

K8T07 
K8108 10. 

-0. 7 
- 0.5 

-0.7 
- 0.5 

62. 0.1 -0.6 
56. - 0 . 0 -0.5 

K8109 2 . -0.6 -0.6 85. 0.5 -0.2 



TnonncfiONF RPfiirmAt R E O C H E M I S T R Y 

SYMRm S USFD TN ANOMALY RATINGS 
= J*QR£_..T 2 .S_TtD_EV_B£LQiLil£AN 
- MORE THAN 1 ST.DEV BELOW MEAN 
JsLlTHJN _..1 ST,PEV OF ME AN 

+ MORE THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN 2 ST.DEV ABOVE MEAN 

D E V IA11 HNS. AR F.. F ROM . GE Q MET; 

SAMPLE RATINGS C U ZN 
CU ZN MEAS DV/S c . n v MEAS DV/S C.DV 

K8110 28. -0.1 -0.1 59. 0.0 -C. l 
K 8 111 
K8112 

27. 
37. 

-0.1 
0.1 

-0.1 
0. 1 

53. 
69. 

-0.1 
0.2 

-0.2 
0.3 

K 8113 
KB J 14 

17. 
1. 

-0.3 
-0.7 

-0.3 
-0.7 

52. 
50. 

-0.1 
-o.a 

-0.4 
-0.8 . K 811 5 

K8116 
22. 
30, 

-0.2 
-0.0 

-0.2 
-Q.» 0 

46. 
_ 65. 

-0.2 -0.4 
_ 0.1. _ 

K 8 117 
K8118 

30. 
12. 

— G. 0 
-0.4 

- O . C 
-0.4 

65. 
44. 

o i l " 
-0.2 

0.1 
-0.6 , 

K8120 
K B 12 1 
KB 12 2 
K8123 
K-8124 

19. -0.3 
. 6 4. -0 

39. 0 
16. -0 
15. -0 

. 1 

.3 

.4 
K8125 

_ KB 126 
K8127 
K8123 

2 5 . 
22 

. 2 

. 2 

K8129 
K8130 K 8131 
K8132 
K8133 
KB 134 
K 8135 
KB 136 

22. 
2 2 . 
30. 
14. 
34. 
31. 
36." 
JL-_ 
50. 
55. 

K8137 
K8138 
K8139 
K8140 
K814I 
KB 142 
KB 143 
K8144 
KB145 
K8i46_ 
K8147 
K8148 

70. 
46. 
1 9 . 
40. 
80. 
8. 

10. 
25. 

. 2 

. 2 

.0 

.4 

•0.3 
•6.6 
0-.1 

~0 . 3 
•0.4 
•0. 2 
•0*2 
0 . 2 

•o. o 
-0.4 

49. 
37. 
36. 
31. 
25. 

-0. 1 
-0.3 
-0.4 
-6.4 -0.8 
-0^5 -0*9 

-0.4 
-0.9 
-0.2 

35. 
34. 
30. 
30. 
38. 
24. 

.0 

.0 

. 1 

.5 

.4 

.5 

.8 

.3 

.3 

. 2. 

.0 

. 5 

24. 
16. 
32, 
111 

.5 

.2 
. 2 
±2 
.0 
.2 

0 . 0 
O .C 
6". l 
•0.5 
0.4 
0.5 
0 . 8 
0 . 3 

•0. 3 
0 . 2 
1.6 

•0. 5 
0 . 5 

•0.2 
•0.2 
•0.3 
•6.6 
•0.2 

32, 
26. 
40. 
13. 
39. 
34. 
39.' 
30. 
18. 
67. 
33. 
12. 
10. 
20. 
17. 
8. 

30. 
ILL K8149 77. 0.9 0.9 19. 

-0.4 
-0.4 
-0.5 
- 0 . 5 
-0.3 
- 0.6 
-0.4 
-0.5 
-0.3 
- 0.7 
- 0.3 
- 0.4 
- 0.3 
- 0 . 5 
-0.7 
0 

-0.4 
-0,8 
- 0 , 8 
-0.6 
-0.7 
--0.8 
-0.5 
-0.8 
-0.6 

-0.5 
-0.6 
-0.7 
-0.7 
-6,4 
-0.9 
-0.4 
-0,6 
-0.2 
-1.3 
o . i 
q . l 
0.5 

-0.2 
-0.9 
0.3 
0.6 

-1.3 
-0.8 
-6.8 
-1-2 
-0.5 
-0.9 0.3 

4 



TOODOGGONE REGIONAL GEOCHEMISTRY 
SYMBOLS USED IN ANOMALY RATINGS, 
= MORE THAN 2 ST .DEV BELOW MEAN 
- MORE THAN 1 ST.DEV BELOW MEAN 

WITHIN 1 ST.DEV OF MEAN 
+ MORE THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN 2 ST.DEV A30_VE_ MEAN 

DEVIATIONS ARE FROM GEOMETRIC MEAN 

SAMPLE RATINGS CU 
cu ZN ~ M E A S DV/S C.DV 

K8150 32. - o . o - O . C 
K 8 i 51 37. 0. 1 0. 1 
K8152 26. 

_ 
- O . J -0, 1 

K 815 3 — 0. 3 -0.3 
K8154 °7. 0.1 0. 1 
K8 155 44. '0.2 0.2' 
K8156 225. 4. 0 4.0 
KR157 39. 0.1 0.1 
K8158 21. -0.2 - 0 . 2 
K8159 " 19. -673" -6. 3 
K816Q 21. -0.2 -0. 2 
KB 161 27. - o . i -0. 1 
KB162 2B. -0.1 - 0 . 1 
K8163 29. -0.1 -0.1 
K6164 29. -0.1 -0. 1 
KB165 "4T7 ~~67T" 6.2 
K8166 52. 0.4 0.4 
K8167 45. 0.3 0.3 
K8168 + 91. 1.2 1.2 
K8169 69"." "" 0.8 0. 8 
KB170 26. -0.1 -0. 1 
K8171 -0.5 -575 
K8172 11.. -0. 4 -0.4 
K8173 + '83. 1.1 i . r 
K8174 + 100. 1.4 1 .4 
K8175 + 87. 1.1 i l l 
K8176 59. r>.6 0.6 

" KB177 " S i . 674 674 
K8178 , 24. -0 . 2 -0.2 
K8179 __ " 0.3 0.3 K3180 25. -0.2 r\ '•. 

*" \j * £ KB 181 35, o . i 0.1 
K8182 36. 0.1 0. 1 
KB 183 37." 0. 1 n".T 
KB 164 25. -0.2 -0.2 
KB185" -*• "122. 1.9 1.9 
K8186 60. 0.6 0.6 
K8187 ' ~~" 247 -6.2" -0.2 
K8188 56. 0.5 0.5 
KP189 21. -0.2 -0.2 

ZN 
MEAS DV/S C.DV 

10. 
110. 
16. 
6. 
11 . 
15. 
4 1 . 
15. 
'5. 

10. 
10. 
15. 
11. 
8. 

10. 
17. 
55. 
12. 
18. 
28. 
.13. 

"167 
10. 

" 15. 
22. 
25". 
25. 
31.7 
26. 
20. 
13. 
n . 
15. 
21. 
10. 
35. 
85. 
15. 
24. 

"15. 

-0.8 
0.9 

-0.7 
-0.9 
-0.8 
-6.7" 
-0.3 
-6.7 
-0.9 
-6.8 
-0.8 
-0.7 
-0.8 
-6.6 
-0.8 
-0.7 
-0.0 
-0.8 
-0.7 
-0.5 
-0.7 
-0.8 
-0 . 8 
-0.7 
-0.6 
-0.5 
-0.5 
-0.4 
-0.5 
-0.6 
-0.7 
-0.8 
-0.7 
-0.6" 
-0.3 
-0.4 
0.5 

-0.7 ' 
-0.6 
-6.7" 

-0,8 
1.0 
-0.8 
-1.1 
•0.7 
•0.5 
3.8 
-0.6 
-1.1 
• i . 1 
-l.o 
•6. 8 
-0.9 
-0.9 
-0.9 
-0.5 
0.4 
-0.5 
0.6 
0. 3 
•0,9 
•1.3 
•1.2 
6.4 
0.8 
0.6 
0.0 
•676 
•0.7 
•0.4 
•0.9 
•6.7 
•0.6 
•0. 5 
-0.9 
1.5 
1.0 
•0.9 
•0.1 
0.9" 



iQNF REGIONAL GEpf-HF HI STRY 

^ Y H B D I ^ _ U ^ £ dl IB.. ^MnnkLX.„Juaimz. 

« MORE THAN 2 ST.DEV BELOW MEAN 
- MORE THAN I ST.DEV BELOW MEAN 
WITHIN 1 $T,DEV _ 0F„_ M E AN 

+ MORE THAN 1 ST.DEV ABOVE WEAN 
* wO^£.THAN_2 ST.DEV ABOVE MEAN 

DEV I AT ION S ARE FROM.. 0. £' CM FT PTC. ME AJi 

SAMPt. E RATINGS CU ZN 

n cu zr MEAS OV/S C.DV MEAS OV/S C.DV 

K31°^ 21. —0 • 2 — 0 . *L 17. -0,7 -0,9 
K8191 11. -0,4 -0.4 15. -0.7 -1.2 
K 619 2 22. -0.2 -0.2 20. -0 , 6 -0.8 
K r I - 3 10. -0.5 -0. 5 C 

.J * 

-0,9 -1.3 
K8194 19. -0 . 3 -0.3 24. -0,6 -0.8 
K 8195 6. -0.6 -0.6 10. -6.8 -1.3 
K8196 10. -0.5 -0.6 13. -0.7 -1.2 
K B 1 0 7 14. -0.4 -0.4 20. -0.6 -1.0 
K 8 3 9 8 20. -0.3 -0. 3 12. -0.8 -1.0 
K81^9 15. -0,4 -0.4" B. -0.8 -1.2 
K8200 14. -0.4 -0,4 10. -0.8 -1.2 
KB 201 40. 0.2 0. 2 1 i 0. 0.9 1 .6 
K 8 20 ? 18. -0.3 -0,3 63. 0.0 -0.3 
K8203 9. -0. 5 -0. 5 18. -6.7 -1.1 
K8204 57. 0.5 0. 5 30. -0.5 0.1 

" " " " " " " _ • " K8205 24. -0.2 -0.2 20. -0. 6 -0.8 
KB206 14. -0.4 -0. 4 11. -0.8 -1.2 
K8207 15. -6.4 -0.4 12. -0.8 -1.1 
KB208 14. -0.4 -0. 4 12. -0.8 -1.1 
KB 209 15. -0.4, -0.4 10. -O.B -1.2 
K8210 21. -0,2 -0. 2 10. -0.8 -1.0 
K8211 17. -0.3 -0,3 ' 20. -0.6 -0.9 
K8212 18. -0.3 -0.3 18. -0. 7 -1.0 
KB213 26. " - 6.1 -0. i 30. -0.5 -0.6 
KS214 14. -0.4 -0.4. 10. -0.8 -1.2 
KB215 10. -0.5 - 6 . 5 10. -0.8 -1.3 f 

K 8 216 10. -0.5 -0.5 7. -0.8 -1.3 
KB2I7 ~ '10. -0*5 "-675 . ^ -6.8 - i . 3 
K8216 22. -0.2 -0.2 20. -0.6 -0.8 
K 8-21.9 20. -0.3 -0.3 13. "-6.7 -1.0 
K8220 12. -0.4 -0.4 17. -0.7 - l . i 
K8221 21. -0 . 2 -0.2" 25. -0.5 -0,8 
K8222 15. -0.4 -0. 4 17. -0.7 -1.0 
K8223 25. -0. 2 -0.2 " 20. -0.6 -0.8 
K8224 11. -0.4 -0,4. 10. -0.8 -1.2 
K8225 11. -6,4 - 6.4 17. -0.7 -1.1 
K3226 11. -0.4 -0.4 10. -0.8 -1.2 
K8227 17. - 6 . 3 -0.3 17. -0.7 -1.0 
KS228 12. -0.4 -0.4 8. -0.8 -1.2 
K8229 11. -0.4 -0.4 "T . -0.9 -1.3 



TOODOGGONE REGIONAL, GEOCHEMISTRY 
SYMBOLS USED IN ANOMALY RATINGS 
MORE THAN 2 ST.DEV BELOW MEAN 

- MORE THAN 1 ST.DEV BELOW MEAN 
WITHIN 1 ST.DEV OF MEAN 

+ MORE THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN 2 ST.DEV ABOVE MEAN 

DEVIATIONS ARE FROM GEOMETRIC MEAN 

i 

r 

SAMPLE RAT INGS CU ZN 
CU ZN" MEAS OV/S C.DV MEAS OV/S C.DV 

KB 2 30 11, -0.4 -0.4 10, -0.8 -1.2 
K8231 
K8232 

20. 
10. 

-0.3 
-0.5 

-0.3 
-0.5 

12. 
8. 

-6.8 
-0.8 

-1.0 
-1.3 

K8233 
KB234 

18. 
36. 

"-"0.3 
0.1 

-0.1 " 
0. 1 

"Tl7 
17. 

-0.8 
-0.7 

-1 .1 
-0.6 

""• """" " KB 23 5 
K8236 

13. 
10. 

"-0.4 
-0 . 5 

-'674 
-:. 5 

" B. 
7. 

-6.8 
-0.8 

-1.2 
-1.3 

K8237 
K8238 

25. 
34. 

-0.2 
•J. 0 

- 0 . 2 " 
0. 0 

2~0. 
31 . 

-6 • 6 
-0.4 

-0.8 
-0.4 

K8239 
K8240 

25. 
17. 

' -6.2 
-0.3 

'"-0.2 
- 0 . 3 

20. 
16. 

"-6.6 
-0.7 

-0.8 
-1.0 

KB 241 
K8242 

17. 
18. 

-0.3 
-0.3 

-0. 3 
-0.3 

25. 
20. 

-0.5" 
-0.6 

-0. 9 
-0.9 

K8243 
KB244 

19. 
21. 

-6.3 
-0.2 

— ri " ^ 

-0. 2 
17. 
15. 

-0.7 
-0.7 

-1.0 " 
-0.9 

• K8245 
KB246 

13. 
30. 

-r.A 
-O.o 

"-0.4 ' 
-0.0 

15. 
20. 

-0.7" 
-0. 6 

-1.1 
-0.7 

K6247 
KB248 

15". 
9. 

-0.4 
-0.5 

• - Q m 4 
- 0 . 5 

33. 
30. 

-0.4 
-0.5 

-6.8 
-0.9 

K8249 
K8250 

4. 
6. 

- 6 . 6 
-0.6 

- 0 . 6 
-0. 6 

3 ," 
11. 

-0.3 
-0.8 

-1.4 
-1.3 

K 8 2 51 
KB252 

15. 
6. 

-0.4 
-0.6 

""-0.4 
- 0 . 6 

"20. 
15. 

-676 
-0.7 

-1.0 
-1.3 

"K B 2 5 3 
KS254 

4. 
2G. 

-0.6 
-0. 3 

- 6 , 6 
-0. 3 

10. 
60. 

-6.8 
0 .0 

-1.4 
-0.2 1 i 

K8255 
K8256 

15 . 
29. 

"-6.4 
-0.1 -0. 1 

55. 
90. 

-0,0 
0.5 

-0.4 
0.5 

KB257 
K8258 

5 3~7 
20. 

07.4" 
-0.3 

"0. 4 
— u . 

'21 . 
25. 

-0.6 
-0.5 

-0.2 
-0.8 

K82 59 
K8260 

20. 
39, 

-6". 3 
0 . 1 

-6.3 
0.1 

12 . 
17. 

-0.8 
-0.7 

-1.0 
-0.5 

.. — ^ 

• • • -
• K8261 

K82b2 
20. 
23. 

-0.3 
-0.2 

-0.3 
-0.2. 

12. 
15. 

-0.8 
-0.7 

-1.0 
-0.9 

.. — ^ 

• • • -
• 

K8263 
KB264 + 

' 44. 
105. 

0'. 2 
1.5 

""0.2'"" 
1.5 115. 

"-0.6" 
1.0 

-0.4 
2.5 

KB 265 
K8266 

49. 
16. 

0.4 
-0,3 

6.4 
-0.3 

24. 
15. 

-0.6 
-0.7 

-0.2 
-1.0 

KB267 
K8268 

2 9". 
17. 

-6.1 
-0.3 

-0.1 
-0.3 

20. 
15. 

-0.6 
-0.7 

-6.7 
-1.0 

KB269 ' 21". "-0.2" -0. 2 17. -o7T -6.9 



TflOnOGfiONF RFGrONAi GEOCHEMISTRY 
SYMBOLS USED TN ANOMALY RATINGS  
.=_MORE. THAN.. 2 ST.X'EV S.ELQ.H MEAN .. 
- MORE THAN I ST.DEV BELOW MEAN 

WITHIN _ 1 ST.DEV OE.. MEAN 
•f MORE THAN 1 ST.DEV ABOVE MEAN 
* MORF THAN 2 ST.DEV ABOVE MEAN 

DEVIATIONS APE FROM GECMETPIC ME A.N 

SAMPLE RATINGS CU 2.N 

r 

0 0 ZN MEAS OV/S C.DV MEAS OV/S C.DV 

K 8 270 27. -0.1 - 0 . 1 17. -0.7 -0,8 
K8271 
K 8 ? 7 2 

3 0 . 
27. 

- 0 . 0 
- 0.1 

- o . o 
- 0 . 1 

10. 
16. 

-0.8 
- 0.7 

-0.8 
-0.8 

K 8 2 7 3 
K8274 

31. 
16. 

-0.0 
- 0 . 3 

- 0 . 0 
-0.3 

24. 
10. 

-0.6 
- 0.8 

— 0,6 
-1.1 

K8275 
K8276 

10. 
12. 

- 0 • 5 
- 0 . 4 

- C . 5 
4 

7. 
25. 

-0.8 
-0.5 

-1.3 
- I t C . . K8277 

K8278 * 
29. 

135. 
- 0.1 
2.2 

— 0 • 1 
2.2 

10. 
6 0 • 

-0.8 
O.O 

-0.9 
2.2 

K 82 7^ 
K8280 + 

3 0 . 
104. 

-o.o 
1.5 

— 0 . 0 
1.5 

17. 
45. 

- 0.7 
- 0.2 

-0.7 
1.3 

K £ 2 R1 
KB2B2 

36. 
18. 

O.I 
- 0.3 

0. 1 
- 0 . 3 

13, 
15. 

- 0.7 
-0.7 

- G , 6 
-1.0 

KS283 
K32 84 

26. 
35. 

' - 0 .1 
0.1 

- 0 , 3. 
0 . 1 

.12 . 
25. 

- 0.8 
-0.5 

-0.9 
-0.5 

K 8 2 8 5 
K8286 

13. 
13. 

- 0.4 
- 0.4 

-0.4 
-0.4 

i 7. 
19. 

-0.7 
-0.6 

-1.1 
-1.0 

K3287 
K8238 

25. 
23. 

-0.2 
- 0.2 

- 0.2 
-0.2 

23. 
20. 

-0.6 
-0.6 

-0.7 
-0.8 

KB289 
K8290 

14. 
10. 

-6,4 
-0.5 

-0.4 
- 0.5 

12. 
24. 

-G.8 
-0.6 

-1. 1 
-1.0 

K B 291 
K8292 

12. 
10. 

- 0.4 
-0.5 

-0, 4 
- 0 , 5 

™9. 
10. 

-0.8" 
-0.8 

-1.2 
-1.3 

•K8293 
K8 294 

54. 
24. 

0.5 
-0.2 

0.5 
- 0 . 2 

30. 
15. 

- 0.5 
-0.7 

-0.0 
-0.9 

K8295 
K8296 

29. 
30. 

-0.1 
-0.0 

- 0.1 
-0. 0 

20. 
20. 

-0.6 
- 0.6 

-0.7 
-0.7 

K8297 
K8298 

25. 
36. 

-0.2 
0.1 

-0.2 
0 . 1 

" 12. 
15. 

- 0 . 3 
-0.7 

-0.9 
-0.6 

KB300 
K8301 

20. 
44. 

-0.3 
0.2 

-0.3 
• 0.2 

9. 
20. 

-0.8 
-0.6 

-1.1 
-C.4 

K 8.302 
KB 30:3 

10. 
14. 

-0. 3 
-0.4 

-6. 5 
-0.4 

11. 
10. 

-0.8 
- 0.8 

-1.2 
-1.2 

K8304 
K8305 

10. 
14. 

-0.5 
-0.4 

-0. 5 
-0.4 

5. 
10. 

-0.9 
-0.8 

-1.3 
-1.2 

K8306 
K8307 

15. 
19. 

-.0.4 
-0.3 

-0.4 
-0. 3 

11. 
25. 

-6.8 
-G.5 

-1.1 
-0.8 

K8308 
KB 309 

32. 
42. 

-o.o 
0.2 

-o.o' 
0. 2 

28. 
16. 

-6.5 
-0.7 

"-6.5 
-0.5 

K8310 11. -0.4 -0.4 10. -0.8 -1.2 



TOODOGGONE REGIONAL GEOCHEMISTRY 
SYMBOLS USED IN ANOMALY RATINGS 
= MORE THAN 2 ST.DEV BELOW MEAN _ 
- MORE THAN 1 ST.DEV BELOW MEAN 

WITHIN 1 ST.DEV OF MEAN 
•f MORE THAN 1 ST.DEV ABOVE MEAN 
* MORE tHAN 2_ST. DEV ABOVE ME AN_ 

DEVIATIONS ARE FROM GEOMETRIC MEAN 

SAMPLE RATINGS 

CU 1N 

CU 
MFAS DV/S C.DV 

ZN 
ME AS OV/S C.DV 

K 8311 
K8 312 
KB31 3 
KB 314 
KB315 
K8316 
K8317 
KB 318 

J<8319 
"K8320 
K8321 
K8 322 
KB323 
KB3 24 
P8001 
PRO 0 2 
PB003 
psoo/f 
P8005 
P8006 
P8007 
P8008 
P8009 
PRO 10 
P8GU 
P8012 
P.8013 
P * O H 
P80V5 
PS 616 
PS017 
P8018 

_P_8 019 
P8020 
P8021 

""P8022 
PB023 
P8024 
P8Q25 

" P'80 26" 



TOflDnGGONF REfiTOMAl REnCHEMISTRY 
SYMBOLS USED IN ANOMALY RATINGS 
= MORE THAN 7 ST-DFV BELQM MEAN  
- MORF THAN 1 ST.DEV BELOW MEAN 

WITHIN 1 ST.DEV OF MEAN  
+ MORE THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN 2 STPDEV ABOVE MEAN  
DEVIATIONS ARE ..FROM GEOMETRIC . MEAN.. _ 

SAMPLE R AT I NTS CU ZN 

CU ZN MP AS OV/S C.DV MEAS DV/S C.DV 

PRO 2 7 6. -0. 6 u. 6 25. -0.5. -1.1 
P8C28 10. -0. 5 _ n ••. 45. -0.2 —o 7 
P8029 * 235. 5. 3 5. 3 40. . -0,3 5, 0 
P8030 * 070. 7. 1 7. 1 40. -0.3 6. 8 
P8031 * 230. 4. •p 4. 2 - 4D._ -0.3 . 3 .9 _ 
P8032 177. 3. 0 3. 0 40. -0.3 2. 7 
P 80,33 50C. __ £• 1-.„5s 8 _. -Q..3. _9. 5 
P8034 160. ? 

t . . 
-j 2. 7 40. -0. 3 2. 4 

P8035 * 237. 4. 3 4. 3 40. -0.3 4. 0 
P8036 * 200. 3. 5 3. 5 , 40. -0 . 3 3. 2 
P8037 + 106. _L- 5 1. 5_ _ 40. r0.3 Ls 3 
P8038 * 410. 7. 9 7. 9 40. -0.3 7. 6 
P8039 360. 6. 9 6. 9 40. -0.3 6. 6 
P8O40 * 155. 2 . 6 2. 6 40. -0.3 '2. 3 
P8041 * 160. 2. 7 2. 7 .. 40. -0.3 2. 4 
PB042 + 126. 1. 9 " 1." 9 40. -0.3 1. 7 
PB043 260. 4. 8 4. 8 40. -0.3 5 _ _ 
P8044 850. 17. 2 17. 2 40. -0.3 16, 9 
P8045 335. 6. 4 6. 4 40. -0.3 6. 1 
PB046 400. 7. 7 • ? ̂  7 " 40. -0.3 7. 4 
P 80 47 * 190. 3. 3_ 3. 3 40. -0.3 3. 0 

— P8048 120. 1. 8 1. 8 40. -6. 3 ' i . 6 
P8049 * 150. C . 5 2. 5 40. -0.3 2. 2 _.. 
P8050 ~ 3. 4 ' 3. 40. -0.3 3. 1 
P8051 . 400. 7. 7 7. 7 106. 0.8 3. 5 
P8C52 + 95. 1. 3 i . 3 88. 0.5 1. 8 
P8053 * 410. 7. 9 7. 9 115. 1.0 8. 9 
P8054 * 260. 4. 8 " 4. 8 103. 0.8 5. 5 
P8055 + 99. 1 . 4 1. 4 95. 0.6 2. 0 
P3955 112. 1. 7 1. 7 91. 0.6 2. 2 
P8056 + 113. 1. 7 1. ? 99. 0.7 2. 4 
P8057 74. 0. 9 •' 0. 9 73. G.3 1, 1 
P8G58 69. 0. 8 0. 8 65. 0.1 .0. 9 
P8G59 7*. 0. 9 6. 9 75. 0 . 3 1. 2 " 
P8060 54. 0. 5 0. 5 68. 0.2 0. 6 
P8061 44. 0. 2 0. 2 59. 0,0 0. 3 
PB062 19?. 3.4 3. 4 84. 0.4 _ .3... 8 
P80 6 3 + 105. 1. 5 1. 5 40. -0.3 1. 2 
P8064 * 325. 6. 1 6. 1 63. o.i „ 2 
P8065 * 260. 4. 8 4. 8 35. -0.4 4. 4 



TOODOGGONE REGIONAL GEOCHEMISTRY 
SYMBOLS USEO IN ANOMALY RATINGS 
^ MORE THAN 2 ST.DEV/BELQW MEAN 
- MORE THAN 1 ST.DEV BELOW MEAN 

WITHIN 1 ST.DEV OF MEAN 
+ MORE THAN 1 ST.DEV ABOVE MEAN 
ft MORE THAN I ST.DEV ABOVE MEAN „ 

DEVIATIONS ARE FROM GEOMETRIC MEAN 

SAMPLE P £ TIN G S 
~"cu~ "ZN" 

CU 
MEAS OV/S C.DV 

ZN 
MEAS OV/S C.DV 

D 
r 

0 
C 
0 
r 

r 

P8066 66. 0'. 7 0.7 109. 0.9 1.6 
P8067 25. -0. 2 - 0 . 2 64. 0.1 -0.0 
P8068 65. 0.7 0. 7 65. 0. 1 0.8 
PB069 + 5 BO. 10.5 10.5 150. 1.5 12.6 P3070 66. 0.7 0.7 96. 0 • 6 1.4 
P BO 71 +• 60. 0.6 0.6 128. 1.2 1.8 
P3072 , 56. 0. 5 0. 5 51 . 0.1 0.6 
P8073" "64. 0.7 0.7 70. 0.2 0.9 
P8074 35. 0.1 0. 1 54. -0.1 0.0 
PB075 40. 0.2 "0.2 62. 0.1 0.2 
P8076 60. 0.6 0.6 82. 0.4 1.0 

41 . 0 7 k< . c 0.2 73. 0.3 0.4 
P8078 27. -0. 1 -0. 1 60. 0.0 -0. 1 
P8079 40. "6.2 0.2 41. -0.3 - 0.1 
PB0 30 2 50. 4.6 4.6 78. 0.3 4.9 
psoai 68. 0.7 0.7 80. 0.4 1.1 
P8082 32. - 0 . 0 -0.0 50. -0 . 1 -0.1 
P8083 " • 70. 0.8 6. 8" "• 99. 0.7 1.5 
P808A 78, 1.0 1. 0' 95. 0.6 1.6 
PB0B5 45. 0. 3 6.3 72. 0.2 6.5 
P8086 106. 1. 5 .1.5 111. 0.9 2.4 
PB087 + " 81. ~v.o 1 . 0 ' ' 103 . 0.3 1.8 
PROS B 76. 0.9 0. 9 10 7. 0.8 1.7 
P3H a'?" " 307 - 0 . 0 -0.0 " " 80. 0.4 0.3 
P8090 29. -0.1. -0.1 66. 0.1 0.1 
P8091 36. .. 6 ."l 6 . \ 59. 0.0 O.i 
P8092 47. 0. 3 • 0.3 71. 0.2 0.5 
P8G93 + 44. 0".2 " o.T 128. 1.2 1.4 
P8094 45. 0.3 Oi 3 106. 0.8 I.I 
P8095 ' 16. - 6.3 -0. 3 44. -0.2 -6.6 P8096 106. 1.5 1.5 104. 0.8 2.3 
P8097 2 50. 4. 6 A . 6 ' 104, 0. 8 5.3 
P8098 * + 245. 4. 5 4. 5 146. 1.5 5.9 
P8099 " + 110. 1.6 1.6 " 114. "6". 9" "2.6 " 
PBIOO A + 174. 3.0 3.0 136. 1.3 4.3 
P81 01. 7. -0.5 - 6.5 115. 1.0 0.4' "'." 
P8102 6. -0.6 -0.6 53. -0.1 -0. 6 
PB103 6. -0.6 -0.6 69. 0,2 -0.4 
PB104 40. 0.2 0. 2 50. -0.1 0.0 
P8I05 " 25. -H.2 -0."2 ' -6.0 -0.2 

0 5~ 3 



TOPOOGGONIC REGIONAL GEOCHEMISTRY 
n ; > j ^ f o i ^ . u s E j r ^ 

_= JMIlRXi JUAN Z 
- MORE THAN 1 

VLIXUXN. 1 
+ MORF THAN 1 
* MORE THAN 2 

ST^D!LV_^B^O>L_Mj^Ji. . 
ST.DEV BELOW MEAN 
ST.DEV OF. MEAN 
ST.DEV ABOVE MEAN 
ST.DEV ABOVE MEAN 

DEVIATIONS. ARE FROM GEOMETRIC MEAN. 

SAMPLE RATINGS 
CU ZN 

CU ZN 
MEAS DV/S C.OV MEAS DV/S C.DV 

_P£106 
PB1C7 
P810B 

73. 
190. 
135. 

3. 3 
2.2 

0.9 
3. 3 

r 

PB109 
PBlCy 
P 8111 
P B IJ J 
PB113 
P 8JU4 
P8115 
P B 1 U 
P8117 
P8113 
P 8119 
PS 120 
P3121 
PB12_2_ 
PS123 
P8124 
P8125 
P8127 
P8128 
P8129 
P_8130 
PR 131 
P8132 
P8133 
P81 34 
P8135 
P8136 
P8137 
P81J8 
P8139 
08001 
0800? 
D8O03 
D8005 
D8006 

* * 
* * 

* 

+ + 

190. 3.3 
_B8_. J.2 
235. 4.3 
280_._ 5.2 

6. i 
1.9 
1.5 
o . i 
1.7 
0.6 
1.7 
1.3 
0.4 
0.2 
0.8 
13.0 
3.7 
5.8 
7 . 7 
1.7 
3.2 

_4._9 
0.6 
1.0 
2.2 
0.9 
0. 1 
l±5 0.7 
1-8 
0.8 
0.6 

325. 
122* 
106. 
8°. 
36. 

114. 
61 . 

„.63. 
115. 
94. 
50. 
41. 
69. 
6 50. 
210. 
310. 
400. 
115. 
183. 
265_. 
60. 
7_9_. 

135. 
76. 
35. 

1.06. 
64. 

120. 
70. 
60. 
27. -0.1 -0.1 
3 3. 0.0 0.0 

3. 3 
1.2 
4. 3 
5-_2 
6. 1 
1.9 "1. 5 
1.2 
0. I 
1.7 
6.6 
0.6 
1.7 
1..3 
0.4 
0. 2 
0 . 8 
13.0 
3.7 
6_. 8 
7. 7 
1.7 
3.2 
4. 9 
Q.~6 
1.0 
2.2 
0.9 
0. 1 

6.7 
1.8 
0. 8 
0.6 

63^ O^l 
102, 0.7 

0.9 

2 25. 
92, 

185. 
142. 
114. 
_84, 
62¬
65. 
37. 

100. 
80, 
80. 
75. 

4. 1 
0.6 2,8 6.1 

L-_7 
6.4 
6.6 
7.1 
2,3 
1.6 
1.3 

-0.3 
2,4 
1.0 

_ i * C 
2.0 
L-J 
0.2 

27. -0.5 -0.3 
45. -0.2 n.6 

2.B 
2.1 
1 .4 
0.9 

_0_.4 
0.1 
0.1 

-0.3 
0.7 
0.4 
0.4 
0.3 

47. -0.2 
50. -0.1 

D8007 30. -0.0 -0.0 

225 . 2.8 15. 8 
i i o . 6.9 4.6 
2 50. 3.2 9.0 
3 00. 4.0 11.8 
160. 1.7 3.4 
38. -0. 3 2.8 
58. 0.0 4.^ 
50^" -O.i" 6.5 
70. 0.2 1.2 
80. 0.4 2.5 
50. -0.1 0.8 
65. o . i 0.2 
55. -0.0 1.5 
55. -6 .6 0.6 

160. 1.7 3.6 
260. 3.4 4.2 
348. 4.8 5.4 
105 . 0.8 0.7 
94. 0.6 0.6 

" 92. 0.6 0.5 



TOODOGGONE REGIONAL GEOCHEMISTRY 

0 
p 

D 
D 
n 
n 

SYMBOLS USED IN ANOMALY RATINGS 
= MORE _T H AN 2 ST .DEV BELOW MEAN _ 
- MORE THAN I ST.DEV BELOW MEAN 

WITHIN 1 ST.DEV OF MEAN 
+ MORE THAN I ST.DEV ABOVE MEAN 
J* MORE_ THAN 2 ST.DEV ABOVE_ MEAN, „ 
DEVIATIONS ARE FROM GEGMETRIC MEAN 

0 
0 
f 

0 
o 

SAMPLE RATINGS CU ZN 
CU ZN MEAS bv/s c.rv MEAS DV/S C.DV 

DBOOB 25. -0. 2 -0. 2 110. 0.9 0.7 
DB009 32. -0 . 0 -0.0 110. 0.9 0.9 
D8010 + 100. 1.4 1.4 98. 0.7 2.1 _„ , 
D 8011 + 80. 1.0 l.C 60. 0.0 1.0 
D8C12 + 95. 1.3 1.3 60. 0.0 1.4 
08013 + 106. 1.5 1.5 64. o . i 1.7 
D8014 + 100. 1.4 1.4 63. 0.1 1.5 
D8015 70. " 0.8 0. 8 88. 0.5 1.3 
D B 01 6 74. 0.9 0.9 82. 0.4 1.3 
D8017 7B. 1.0 1.0 74. 0.-3 1.2 

tf__ DBG IB 75. 0.9 0. 9 74. 0.3 1.2 
08019 70. 6. 8 6. 8 67. 0.2 1.0 • 

08020 75. 0.9 0.9 53. -0.1 0.8 
08021 • 220. 3.9 3.9 87. 0.5 4.4 
0B022 350. 6.7 6.7 325. 4.5 11.1 

" D80 2 3 185. 3.2 3.2 150. 1.5 4.7 
080 24 # + 205. 3.6 3.6 161. 1.7 5.4 
D8025 215. 3.8 3.B 162. 1.7 5.6 
C001 + 70. 0.8 0. 8 175. 2.0 2.8 
C002 59. 0 . 6 0.6 "182. 2.1 2.6 .... 

C003 + 44. 0.2 0.2 152. 1.6 _____ 1.8 -

C004 + 44". 0.2 0.2 120. 1.3 
C005 +. 48. 0. 3 0. 3 168 . 1.8 2.2 

" G006 + 36. 0.1 6.1 1.7 1.8 
0007 48. 0.3 0.3 58. 0.0 0.3 
COOS 34. o.o' 0.0 175. 2.0 2.0 
C009 * 36. 0.1 0. 1 221. 2.7 2.8 
CO 10 * . . . -0.2'" -672 178. 2.0 1.8 
c o n + 38. 0.1 0. 1 163. 1.8 1.9 . ... 4 CQ12 * . 50™ 0.4 0.4 185. 2.1 2.5 ) 
C013 ft 66. 0. 7 0.7 300. 4.0 4.7 

'CO 14" 39. " o . i 0. 1 320. 4.4 4.5 
CO 15 + 20. -0.3 -0.3 118. 1.0 0.8 

" C016 * ~ 37. ~67T ~~6TT 186. '2.1 ' 272 
C017 71. 0.8 0.8 190. 2.2 3.0 

' C018 + 54. 0.5 "6.5 141 . 1.4 1.8 
f '• C019 + 47. 0.3 0. 3 145. 1.5 1.8 

C02C 38. o . i 0. 1 185. 2.1 2.2 
C021 * 44. 0.2 0 . 2 215. 2.6 2.9 
C022 " . 38. 0.1 0.1 " " 195."' 2.3 2 . 4 ~ 



TDnPnGGQNE REGIONAL GEOCHEMISTRY 
SYMBOLS USED IN ANOMALY RATINGS , 
- MORE THAN 2 ST-OFV BELOW MFAN  
- MORE THAN 1 ST.DEV BELOW MEAN 
WITHIN i _ ST.DEV OF._ MEAN  

+ MOR̂  THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN 2... STfPi=V ABOVE MEAN. .. 

DEVIATIONS ARE FRQM GEOMETRIC .MEAN. 

CU ZN MEAS OV/S C.DV MEAS DV/S C.DV 

C023 * 53. 0_4 L_4 2_ 0_. 3,2 .._3.t? 
C024 64. 0.7 0.7 53. -0.1 0.6 
C0"5 3B. 0.1 0. j , 64. 0,_L . JlxZ.. 
C0?6 31. -0.0 -0.0 38. -0.3 -0.4 

_ CO27 _"_ 36. 0_.l _ 0^1, 70. 0.2 .0_..3_ 
C028 32. -0.0 -0.6 40. -0.3 -0.3 
CO29 74. 0.9 0.9 40. -0.3 0.6 
C030 43, 0.2 0.2 36. -0.4 -0.1 
C031 130. 2.1 2. 1 53. -0.1 2.0 
CO32 ~ 3 8. 0.1 If. X 38. -0.3 -0.2 
C_033 __34.___0.0 0_C 30. -0.5 -0_,4 
C034 "52. 0.4 0.4 96. 0.6 1.1 
CO35 59. 0.6 0. 6 48. -0.2 0.4 
C036 41. 0.2 0.2 67. 0.2 0.3 
CO 37 44. 0.2 0._2_ 45. -0.2 0.0 
C038 57. '0.5" 0.5 ' 61. 0.1 0.6 
C03_9 32. -0.0 -0.0 77.^ 0.3 0.3 
C040 " 16. -0.3 -0.3 26. -0.5 -0.9 
C041 __16„ rP*3_rO._3_ 20. -0.6 -1.0 
CO42 * * ! 35. 2.2 2.2 325. 4.5 6.6 
C043 *_ 650. 13.0 1 3 . G _ 1770. 28.5 41 .5_ 
C044' * 53. 0.4 * 0.4 284* 3.8 4.2 
CO45 * *_ 270. 5.0 5.0 3300. 54.0 59,0 
C046 .+ 3 7. 0 . 1 6 . 1 ' 141. 1.4 1.5 
C047 * 20. -0.3 -0.3 21B. 2.7 2.4 
C048 * 66. 0.7 0.7 3 30. 4.5 5.2 
C049 _ _ * _i_O0 _ _ _ J 0 - 3 2 0 - 2 JL§JL? 2.1 2 2.5 

~ CO50 *" ~ * " 64 7 0.7 ~~6.7 ' 230. .2.9 3.5 
C051 _ *_ 940. 19.1 19.1 890. 13.9 32.9 
ZQ52~~ "* 75. 0.9 0.9 360. 5.0 5.9 
C053 *_ 27. - C . l -0.1 215. 2.6 2.5 
C054 "* 22. -6.2 -0.2 223. 2.8 2.5 
C055 _27. -0.1 -0.1 260. 3.4 3.3_ 

" CO57 " * 6 4 . 0.7 0. 7 325. 4.5 5.1 
CO5 3 * 52. 0.4 0.4 290. 3.9 4.3 
C059 * + 160. 2.7 2.7 152. 1.6 4.3 

_ CO60 25. -0.2 -0.2 90. 0.5 0.4 
"COM 79. 1.0 1.0 100. 0.7 1.7 
CQ62 42. 0.2 0.2 100. 0.7 0.9 
C063 •• " ' 25. -0.2 -6.2 100. . 0.7 0.6 



TOODOGGONE REGIONAL GEOCHEMISTRY 
SYMBOLS USED IN ANOMALY RATINGS 
- MORE THAN 2 ST.DEV BELOW MEAN 
- MOPE THAN 1 ST.DEV BELOW MEAN 

WITHIN 1 ST.DEV OF MEAN 
+ MORE THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN 2 ST.DEV ABOVE MEAN 
DEVIATIONS APE FROM GEOMETRIC MEAN 

SAMPLE RATINGS 
— - — 

CO 
ME AS OV/S C. • V 

ZN 
MEAS DV/S C.DV 

C064 
C065 
C066 
C067 
GO 6 8 
0069 
C070 
CO 71 
C072 



TOODOGGONE REGIONAL GEOCBFHf STRY __ _ 
SYMBOLS USED TN ANOMALY RATINGS 

SAM PI 

- MORE THAN Z ST_DELY. BELOW. .ME AN.. 
- MORE THAN 1 ST.DEV BELOW MEAN 

WITHIN „ 1 ST.DEV OF MEAN 
+ MORE THAN I ST.DEV ABOVE MEAN 

Ô'.Ô I.a/LN...? ST.DEV ABOVE MEAN... 
DEVIATIONS ARE.fRQM GEOMETRIC MEAN 

RATINGS CU ZN 

n CU M-AS OV/S C.nV M£ AS CV/S C.DV 

CI. 04 - 0.5 - 0 . 5 75. 0.3 -C...E 
C105 R. — . 5 • 55. - 0.0 -0.6 
C106 12. -0.4 - 0.4 57. - 0 . 0 -0.4 . 
CI 07 0. - 0 . 5 - 0 . 5 55. -0.5 
C10B 16. - 0.3 - 0,3 74. ... 0 . 3 -0.1 
C109 2 2 . -0 . 2 - 0 . 2 91. 0.6 0.3 
CLIO. 25. - 0.2 - 0.2 116. 1 .0. 0.8 
C 11 1 24. —0 2 - 6 . 2 9.3. 0.6 0.4 
CI 12 19. - 0.3 .-0.3 86. 0.5 0.2 
c i i ? 20. -0.3 - 0. 3 32. - 0,4 -0.7 
C114 15. -0.4 - 0,4 93. 0 , 6 0.2 
CI 15. 3 6. - 0.5 . . 32. - 0.4 -0.9 
C116 •4- 13. - 0 . 4 - 0 . 4 145. 1.5 1.1 
CI 17 + 17. - 0 . 3 - 0 , 3 160.'" 1.7 1.4 
C117 11 . - 0 . 4 - 0.4 67. 0.2 -0.3 
C11S 8. -0.5 - 0.5 65. 0.1 -6.4 
CI 19 30. - 0.0 - 0 . 0 28. -0.5 -0.5 
C120 49. 0.4 0.4 34. - 0.4 -0.0 
C121 -*- -9. 1.4 1 . A 65. 0 . 1 1,5 
CI22 4 115. 1.7 1.7 8 0 . 0.4 2.1 
C123 4- 96. 1. 3 1.3 45. -0.2 1.1 
CI 24 - f . 80. 1 . 0 i i " d 43. -0,2 0.8 
C125 48. 0.3 0 . 3 265. 3.5 3 , 8 

' C126 79. 1 .0 -i * V/ 4 50. 6. 5 7. 5 
C127 * if _ . .240. . 4-4 4.4 700. 10.7 15.1 
C12~8 + A 94. 1.1 1. 1 43 5. 6.3 7.4 
C120 V 51. 0.4 0 . 4 375. 5.3 5.7 
C130 43. 0 . 2 0 . 2 ~77.~ 0.3 0 . 6 
R001 17. -0. 3 - 0. 3 50. - 0.1 -0.4 
R002 26, -0.1 - 0 , 1 . 60. 0 . 0 -0.1 
.. ROD3 17. -0. 3 - 0 . 3 51. -0.1 -0 . 4 
R004 64. " 0 . 7 0 . 7 43. -6.2 0.4 
R005 25. -0.2 -0. 2 50. -0,1 -0.3 
P006 2 6. - o . i - 0.1 44. -0.2 -0 . 4 
R007 45. 0.3 • 0.3 59. 0.0 0.3 
R008 ' 19, -0/3 - 0 . 3 47. - 0.2 -0.5 
R009 25. -0.2 -0. 2 48. -0.2 -0.3 
R010 28. - o . i - o . i 30. -0.5 -0.5 
R011 27. -0 .1 - 0 . 1 50. -0.1 -0.2. 
R012 16. -0.3 -0.3 " 42 . -0.3 -0.6 

5~i 



TOODOGGONE REGIONAL GEOCHEMISTRY  

SYMBOLS USED IN ANOMALY RATINGS . 

- MORE THAN 2 ST.DEV BELOW MEAN  
- MOPE THAN 1 ST.DEV BELOW ME AM 

WITHIN 1 ST.DEV OF MEAN 
• MORE THAN I ST.DEV ABOVE MEAN 
* MORE THAN ? ST.DEV ABOVE MEAN 
QFV I AT IONS ARE FFOM GEOMETRIC MEAN 

SAMPLE" RATINGS CU ZN 

CU ZN MEAS DV/S C.DV MEAS DV/S C.DV 

R 0 1 3 43. 0.2 0. 2 66. 0.1 0.4 
R 0 1 4 ' 2 1 . - 6 .2 - 0 . 2 4 9. -0.1 -0.4 
R 015 IB. - 0 . 3 - 0 . 3 43. -0.2 -0.5 
RO 16 ' 36. " o . i 0. 1 64. 0.1 6.2 
ROl 7 73. 0.9 0. 9 57. -0.0 0.8 
Roie 28. " -0 .1 -0. 1 51 . - o . i -0.2 
R U l 9 48. 0.3 0.3 74. 0.3 0.6 
0 0 20 34. 0 . 0 O.C 85. 0.5 0.5 
R021 19. - 0 . 3 - 0 . 3 44. -0.2 -G.5 _ RQ22 27. " - 6.L -o. i " :-7. -0.3 -0.5 
R02 3 15. -0.4 - 0 . 4 57. -0.0 -0.4 
R024 26. -o .'i - 0 . 1 ^7. -0.2 -0.3 
RG25 22. -0.2 - 0 . 2 35. -0.4 -0.6 
R026 ' 25. -C. 2 - 0 . 2 37. -0.3 -0.5'" 
R027 * 3 5 . 0.1 0. 1 181. 2.1 2. 1 

"R028 60. " 0."'6 0.6 107. 6 ."8" 1.4 
R029 + 32. 1.0 1. 0 218. 2.7 3.7 
R030 __ 79. 1 . 6 1.0 350 . 4.9 5.9 
R031 + 39. 0.1 0.1 150. 1.5 1.7 
R032 46. 0.3 6 . 3 " 200.' 2.4 2.7 
R033 1 6 . - 0 . 3 - 0 . 3 60. 0.0 -0.3 
RC34 , 22. - 0 . 2 - 0 . 2 88. ' 0.5 0.3 
RG35 B. - 0 . 5 - 0 . 5 53. -0.1 -0.6 
R036 14. -0.4 "-0.4 ' 66. o.i -0.2 
R0 37 14. -0.4 -0.4 66. 0.1 -0.2 
R038 11. -0.4 - 0 . 4 60. o.o" -0.4 
R039 1 3 . - 0 . 4 -0.4 60. 0.0 -0.4 
R040 " 1 1 . -0."4"'" 60. 6.0 -0.4 RG41 14. -0.4 -0.4 60. 0.0 -0.3 
R042 25. -0. 2 -0.2 75. 0.3 0.1 
RC43 290. 6.4 5.4 560. 8.4 13.8 
R044 55. "0. 5 ' 0. 5 103. 0.8 1.2 
R045 .282. 5.2 5.2 700. 10.7 15.9 
R046 * * ""178. • '3.1 3. 1 " "595 . 9.0 12.0 
R047 27. -0.1 - 0 . 1 102. 0.7 0.6 
R048 34". 0.0 6.0 230. 2.9 2.9 
R049 + 95. 1.3 1.3 580. 8.7 10.0 
R050 * " 57. 0.5 ' 0.5'"~ ; 2 80 . 3.7 4.2 
R051 * 71. 0.8 *0. 8 340. 4.7 5.5 
R052 27."' -0 . 1 -0.1" . 3 g ^ -6.3" -0.4 



Li 

SAMPLE 

- MORE THAN 7 ST.DFV BELOW MEAN 
- MORE THAN 1 ST.DEV 3EL0W MEAN 
WITHIN . 1 ST.DEV OF MEAN. 

+ MOPE THAN I ST.OEV ABOVE MEAN 
* MORE THAN 2 $T fQEV ABOVE MEAN 

DEVIATIONS. ARE V ROM OS, QM&.T.R IC ..MEAN. 

R A T I N G S 

:u 7N M t A A C DV/S C.DV 

7.\ 

MEAS DV/S C.DV 

R053 64. 0. 7 0_._7. 2 20. 4.4 . 5, 0. 
R9S4 2 3. -0.2 , . .. 97. 0.7 0.5 
R055 -0 . 0 — J 2 ?__,_. __Z.«7. 2.. 7 
PC 56 73. 0.9 0. 9 360. 5.0 5.9 
R057 41. 0.2 2.2 225. 2.8 3.0 
R 0 5 B 31. -0. 0 97. 0.7 0.6 
R059 4 + 88. _ 1.2 N2 120. 1.0 2.2 
~R060 30. -0.0 -o.o 67. 6.2 0.1 
R061 * 1410. 28.9 2B. 9 1220. 19.4 43.3 
R062 4 175. 3.0 3.0 150. 1.5 4.5 
R063 4 168. 2.9 2.9 142. 1.4 4.3 
R064 28. -0. 1 -0. 1 67. 0.2 0.1 
R 0 6 5 4 59. 0:.*A 0, 6 120. 1.0 1.6 
R066 #' 33. 0 . 0 1600. 25.7 25.7 
R067 4 19. -0.3 — fl ..'. ~. 154. 1.6 1.3 
R008 •X. 51. 0.4 0.4 ""766. 2.4 2.8 
R069 - 57. 0. 5 ft C ' 350. 4,9 5.4 
R070 ft • 200." 3.5 3.5 1030. 16.2 19.7 
R07I 196. 3.4 3.4 610. 9.2 12.6 ! 
R072 48. 0.3 C . 3 36. -0.4 -0.0 
R0 73 4 4 B9. 1.2 1.2 157. 1.7 2.9 
R074 77. 0.9 0.9 " 106. 0.8 1.7 
R075 + _ 114. 1.7 1.7 64. 0.1 1.8 
F.076 "3 7 -o.o — j ••. u 41. -0.3 -0.3 
R077 32. -0.0 -0.0 45. -0.2 -0.2 
R078 37. 0 . 1 o.T 54. -0.1 0.0 
R079 4 86. 1.1 i . i 45. -0.2 0.9 
R 0 8 0 # 143. " 2 . 3 2. 3 41. -0.3 2.1 
R081 4 111. 1.7 1.7 39. -0.3 1.3 L 
R082 14. -0.4 -0.4 44. -6.2 -6.6 ROB 3 61. 0.6 0.6 45. -0.2 0.4 
HO 84 60. 0.6 0.6 82. 0.4 1.0 
ROB 5 43. 0.2 0.2 54. -0.1 0.2 

" ROB 6 + 108. 1.6 1.6 90. 0.5 2.1 
R087 48. 0.3 0.3 38. -0.3 0.0 
ROB 8 43. 0.2 0.2 37. -6.3 -0. 1 R089 46. 0.3 0.3 49. -0.1 0.1 
R090 59. 0.6 "a. 6 34. -0.4 0.2 
R091 11. -0.4 -0.4 65. 0.1 -0.3 
R092 16. -0.3 "-o.i" 61. ' 0.1 -G.3 



TOODOGGONE REGIONAL GEOCHEMISTRY 

SYMBOLS USED IN ANOMALY . 
_J_ MORE THAN 2 ST.DEV BELOW MEAN 
- MORE THAN 1 ST.DEV BE LOW MEAN 

WITHIN 1 ST.DEV OF MEAN 
+ MORE' THAN 1 ST.PEV ABOVE MEAN 
JL JS3 *§. .THAN,,?, §T. DEV. A B OVE _M E AN 
DEVIATIONS ARE FROM GEOMETRIC MEAN 

SAMPtr: RATINGS 

CU ZN 

R OJ3 3_ 
9.094 
R095 R096 
R097 
R09B 
R099_ 
RlOO 
R101 
R102 
RIO? 
R] 04 
P 105 
PlOfc 
R107 
p.ioa 
R109 
Rl 10 
R i l l 
RI.12 
R113 
R H 4 " 
R1X5 
Rl 16 
Rl 1 7 
"R118 
Rl 19 
R126 
R121 
R122 
R 12 3 
Kl 24 
RI25 
R126 
R127 

+ 
+ + 

R128 
R129 
R130" 
R131 
RT32 

CU ZN 
MEAS OV/S C.DV ME A S OV/S C ,0V 

4. -0. 6 -0. 6 70. 0.2 -0.4 
9. -0. 5 -0. 5 62. 0.1 -0.4 
12. -0.4 -0. 4 61 . 0.1 -0 . 4 
24. -0.2 -0. 2 78. 0.3 C.2 
7. -0.5 -0. 5 5°. 0.0 -0,5 

10. -0.5 -0. 5 53. -0.1 -0.5 
9. -0.5 -0. 5 50. -0.1 -0.6 
10. -6.5 -0.5 44. -0.2 -6.7 
14. -0.4 -0.4 76. 0.3 -0.1 
IB. -6.3 -0.3 74. " 0.3 -0.0 
8. -0.5 -0. 5 103. 0 . B 0.2 

' 10. -0.5 -0.5 138. 1.3 0.9 
IE. -0.4 -0.4 7^. 0.4 -0. 0 
15. -0.4 -0.4 105. O.B 0.4 
13. -0.4 -0.4 78. 0.3 -0.1 

-0.5 -6.5 58.' Q~.0 -0.5 
7. -0. 5 -0.5 72. 0.2 -0.3 

12 5. 1.9 1.9 88. 0.5" 2.5 
160. 2.5 2. 5 1 15. 1.0 3.4 
145. 2.4 2.4 83, 0.4 2.B 
39. 0.1 0. 1 147. 1.6 1.6 

- 2 3 - ~ - o : r - 6 7 2 90. " 6.5 6.3 
6 5 . ^.7 0.7 94. 0.6 1.3 
71. 0.8 0. 8 98. 0.7 1.5 

290. 5.4 6.4 120. 1.0 b.5 
120. 1.9 1.8 115. 1.0 2.8 
120. 1. B 1.8 125. 1.1 3.0 

5. -0. 6 -6"."6 ' 6 5 ." o . i - 0 . 4 
27. -0. 1 -0.1 65 . 0.1 0.0 
7. -0 . 5 -0.5 78. 0.3 -0.2 

'25. -0.2 -0.2 102. 0.7 0.6 
27". - 6 . 1 -0.1 75. 0.3 0.2 
13. -0.4 -0.4 70. 0.2 -0.2 
" 7. ' -6.5" ' -6.5 " "57. - o. o" -0.5 
4. -0.6 -0.6 54. -0.1 -0.7 

12~. "-6.4 -0 . 4 76. 6.3 -0.1 
13. -0.4 -0.4 98. 0.7 0.3 

" 30. -0.0 -O.o " 1 70. 1.9 1.8 
36. 0.1 0.1 175. 2.0 2.0 

•: "24. -6.2'- 150. l."5" "1.4 



JOGD0.G.GCNE REGfQMAL GEOCHEMISTRY 
SYMBOLS USED 111 A NOMA 1 Y R A T I N G S  

= MORE THAN 2 ST.DEV BELOW MEAN 

SAMPLE PATINGS 

- MORE T H AN 
WITHIN 

+ MORE THAN 
# MORE IH AN 
DEVIATIONS ftR 

CU 

ST.DFV BELOW MEAN 
ST.DEV . OF MEAN 
ST.DEV ABOVE MEAN 
SLt.0.LV. AUOVF MEAN 
FROM GCCMETRIC MEAN 

CU ZN if AS OV/S C.DV MEAS DV/S C.DV 

r 

r 

r 

r 

R 1 3 3 __f 19. -0.3 -0, 3 1.3 1 . 0 
P 1 34 + 11 5. 1 . 7 1 7 135. 1. 3 3.0 
R135 + 4 6 . 0 . 3 0.3 120. Li_o 1.3 
R13 5 36. 0.1 0.1 9 B . G.7 0.8 
R 13 7 15. -0.4 -0.4 65. . 0,1 -0.2 
R13B 16 . -0.3 -0. 3 59. 0.0 -0.3 
R139 19. -0.3 - Q. 3_._. 107. 0.8 Qt_5 
R140 + 122. 1.9 1.9 195. 2". 3 4.2 
PI 41 * 70. O.B 0. 8 168. l.B 2.6 
R142 + 12^/ 1 . 8 1 . 6 600. 9.0 10.9 
R143 + 120. l.B 1.8 515. 7.6 9.5 
R 144 * 64. 0.7 0.7 420. 6.0 6.7 
R145 * 69. O.B 0. 8 230. 2.9 3.6 
R146 + 80. 1.0 1.0 385. 5.6 6,5 
Rl 47 98. 1.4 1.4 98. 0.7 2.1 
R143 + 30. 1.0 " 1.0 7 25. 11.1 12.1 
8001 46. U! . J 0. 3 91. 0.6 0.8 
BOO 2 31. — I*> C\ 

V a \J 

_ n n 
. •, .J 64. Oil' 0.1 

BOO 3 23. _ 9 — G . 101. 0.7 0. 5 
BO 04 1^. -0. 3 -0. 3 - 5 3. -0.1 -0.4 
B005 25. -0.2 - P. / _ 94. 0.6 0.5 
B006 + 88. ~ 1 .2 115. ~ i 76 2.1 B007_ * 240. 4 . 4 4.4 73. 0.3 4.6 
6008 " 160. • 2.7 2.7 60. ' 0.0 2.7 
BQ09 24. rP,_2 - o . 2 28. -0.5 -0.7 
B010 25. -0. 2 -0. 2 56. — o , 0 -0.2 
B011 37. 0.1 0. 1 75. 0.3 0.4 
BO 12 18. -Of 3 -C.3 . -0.3 -0.6 
BO 13 820. 16. 5 16.5 20. -0.6 15.9 
8014 195. 3.4 3.4 43. - 0 . 2 3.2 
B015 + 98. 1.4 1.4 60. 0 . 0 1.4 
BO 16 -*- 1 13. 1.7 1.7 71. 0.2 1.9 
B017 79. 1.0 1.0 82. 0.4 1.4 

" B018 + * 84 . i . i i . i 67. 0.2 i.2 
B019 50. 0.4 0.4 80. 0.4 0.7 
6020 46. 6.3 6.3 65, 0.1 0.4 
B021 50. 0.4 0.4 55. - 0 . 0 0.3 
B022 . ^ 0~,4 6.4 61. 0.1 0.5 
BO 2 3 33, 0,0 0. 0 67. 0.2 0.2 
B024 57. 0.5 0. 5 ' '72. 0.2 0.8 

I 



TOODOGGONE REGIONAL GEQCHFMTSTRY 
SYMBOLS USED IN ANOMALY RATINGS 
= MORE THAN 2 ST.DEV BE_LOW ME AN _ 
- MORE THAN 1 ST.DEV BELOW ME AN 

WITHIN 1 ST.DEV EE MEAN 
+ MORE THAN 1 ST.DEV ABOVE MEAN 
• MORE THAN 2 S_T . DEV ABOVE ME AN _ 
DEVIATIONS ARE FROM GEOMETRIC MEAN 

SAMPLE RATINGS C U ZN 
C U ZN ' MEAS DV/ C.6 V MEAS DV/S C.DV 

B025 73. C. 9 . 27. - 0 • 5 0.3 
3026" 57. 0. ^ \j • c 37. — u • 3 0.2 
BO 27 130. 2. 1 • » 1 40. _ n . 3 1.8 
BO 2 B 53. 0. 4" 4 38. — u • 3 0.1 
B029 54. 0. 5 0. 5 44. - 0 . 2 0.2 
B030 13. -0. 4 -0. 4 63. 0. T -0. 3 
8031 44. 0. 2 o. 2 75 . 0. 3 0.5 
0032 10. - o . 5 r, 78. 0. 3 -0.1 
80 3 3 42. 0. 2 0 . 2 95. 0. 6 0.8 
B034 40. "~o7 2 " 0. 2 '' ""75.™ 6, 3 "675 
B035 51. 0. 4 0. 4 77. 0. 3 0.7 
B036 27." - 0 . 1 - 6 . 1 80. 0. 4 0.3 
BO 37 14. -0. 4 -0. 4 57. -0. 0 -0.4 
B038 76. 0. 9 0. 9 3 4 . -0. 4 0.5 
B039 144. 2. 3 2. 3 55. -0. 0 2.3 
BO 40 + 86 . 1. 1 " 1. 1 79. 0. ™ 1.5 
B041 + 94. 1. 3 I. 3 44. -0. 2 1.1 
B042 78. T. 0 1. 35. -0. 4 6.6 
B043 + B2. l . 0 1. 0 50. -0. 1 0.9 
B044 + 98. 3 . 4 i . 4 57. -0. 6 1.4 
BO 4 5 19. -0. 3 -o. 3 40. -0. 3 -0.6 
B046 32. -0. 0 - 0 7 0 27 . -07 5~ — Lf . D 
B04 7 41. 0. 2 0. 2 30. -0. 5 -0.3 
B0'48" 45. ~07 3 0. 3 30. -0. 5 -0.2 
B049 63. 0. 6 0. 6 3 0. -0. 3 0.3 
BO 50 31. -0'. 0 -6. 0 "31. -0. 4 -0.5 
B051 17. -0. 3 -o. 3 23. - o . 6 -0.9 
B052 9. - o . i -67 5 ~™ 23. -0.6 -1.1 
BO 53 9. -0. 5 -0. 5 IB. -0. 7 -1. 1 
BO 54 44. "' 0". 2 0. 2 33. -0. 4 -0.2 
B055 41. 0. ? 0. 2 30. -0. 5 -0.3 
B056 2 0 . - 6 . 3 — n 3 22. -0. 6 -0. 8 
B057 28. -0. I -0. 1 27. -0. 5 -0.6 
B058 _____ -0. 3 -0.3 22"7" -0. 6" -0.9 
8059 29. -0. 1 - o . 1 26. -0. 5 -0.6 
B060 " 45." G. 3 6. 3 " 307 -0. 5 -6.2 
B061 31. -0. 0 -0. 0 27. -0. 5 -0.5 
B062 12. -0. 4 -0. 4 27. -07 5 -0.9 3063 2. -0. 6 -0. 6 18. -0. 7 -1.3 
B064 ' 14. -0. 4 -0. 4 62. 0". F -0.3 



-
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SYMBOLS USED IN ANOMALY RATINGS 

- Ml IBM ..2. ST.DEV BELOW MF AN 

r 
r 

- MORE THAN 
WITHIN 

+ MOPE THAN 
* MORE THAN 

1 ST.DEV BELOW MEAN 
1 ST.DEV OF MEAN 
1 ST.DEV ABOVE MEAN 
2 ST.DEV ABOVE MEAN . 

DEVIATIONS ARE FROM GEOMETRIC MEAN 

SAMPLE RATINGS 

CU ZN WE 

CU 

DV/S C.DV 

ZN 
MEAS DV/S CO 

B065 
R0f>6 
B067 

1 f 
1 9 . 
2 3- •0.5 

[ 

r 

E 

B06S 
BQ69 
807 0 
BO 71 
B072 
3°13 
B 0 7 4 
8075 
30 76 
B0T7 
R078 
B079 
8 0 8 0 
B0B1 
BOB? 
BOB 3 
8 0 8 4 
8 0 8 5 
BO 86 
BOB 7 
BO 8 8 
RO 39 
B090 

809 2 
8093 
BO 94 
3095 
8096 
B097 
8 -98 
BO 9 9 
8 1 0 0 
B1Q1 
BIO? 
B 1 0 3 
8 1 0 4 

30. 
19. 
12. 
4. 

17. 
16. 
9 6 . 
18. 
23. 
26. 
83. 
74, 
4 5 . 
12. 
6 6 . 
87.. 
? 7 . 
6 9 . 
54. 
19. 
3 9 . 

_' • _ 

54. 
10. 
1 1 . 
12. 
20. 
0, 

1 6 . 
JJ* 
20. 
3 9. 
3 5. 
3 1 . 
13. 
14. 

•0_. 3 
•0.4 

-0.3 
•0.3 
1.3 
•Q_. 3 
•0.2 
•0.1 
L. 1 
jO. ̂  
0.3 
0.4 
0.7 
1.1 
•0. 1 
0.8 
"0. 5 
•0 . 3 
A i 
1 .0 

•0.4 
•0.4 
•0.3 

•0.4 
P0.3 
0.1 
0.1 
•0 . 0 
•0.4 
•0.4 

8. -

•_0...5_ 
•0.0 
, n or 
6.4 
'0.6 
0.3 
•0. 3 
1.3 

3 
0.2 
0. 1 
1. i 
0.9 
0. 3 
Q. 4 
1. i 
0. B 
0.5" 
0.3 
0, 1 
1.0 
0. 5 
•0.5 
"0~. 4 
•0.4 
O. 3 
0. 5 
0. 3 
"t.4 
0.3 

1 
0. 1 
o.o 
0.~4~ 
0.4 
0. 5 

40. - i 
4 5 . 
4B_^ 
? 5 . 
22. 
3 0 . 

_ 2 8 . 
5 3 . 

1 0 8 . 
1 0 1 . 
1 1 3 . 
4 0 . 
5 5 . 

" 3 9 . 
3 7 . -
5 2 . -
65. 
40. -
6 7 . 
3 6 . -
2 6 . -
52. -
4 0 . -
3 1 . -
54. 
54. 
6 6 . 
4 9 . 
6 4 . 
4 8 . 
61 . 
89. 
8 8 . 
7 8 . 
4 3 . 
5_1. 
4 1 . 

.0.2 
•0.4 

•0.2 

•0.4 
•0.6 
•6.5 
-0.5 
• o . i 
0.8 
O.T 
0.9 
0.3 
•0.0 
•0~.3 
•0 ._3 
•o. i 
o . i 
•0.3 
0.2 
•0.4 
0.5 
0.1 

•0.4 
•0. 1 
• o ' . i 
• o . i 
0.1 
-0.1 
0.1 
•0.2 
0.1 
0.5 
0.5 
0.3 
•0.2 
•0.1 
•0.3 

-D.....G_. 
-0.6 

-0.3 
-0.4 
-0.8 
-1.2 
-0.3 
-0.8 
1.3 
0.5 
0.5 
0.8 
0.8 
0. 8 

-0.0 
-0.8 
0.6 
1.3 

-0.4 
0.9 
o . i 

- 0 . 8 
0.1 
0.7 
0.0 

-0.5 
-0.6 
- 0 . 5 
- 0 . 1 
-0.6 
-0.2 
-0.6 
-0.2 
C.7 
0.6 
0 . 3 

-0.6 
-0.5 
-0 . 8 



TOODOGGONE REGIONAL GEOCHEWSTRY 
. SYMBOLS USED IN ANOMALY RATINGS . 

• 

. _ _ _ g MORE THAN 2 ST.DEV BELOW MEAN 
- MORE THAN 1 ST.DEV BELOW MEAN 

WITHIN 1 ST.DEV OF MEAN 
• MORE THAN 3 ST.DEV ABOVE MEAN 

_ - MORE THAN ,2, ST.pEV. ABOVE MEAN 
DEVIATIONS AR £ FROM GEOMETRIC MEAN 

SAMPLE RATINGS CU ZN 

• "cu J "ZN" 'MEAS DV/ C. 0 v M,E A S DV/S C.DV 

B105 8. -0. 5 -0. 5 35. - 0 .4 -0.9 
B1 06 10. - o . 5 -0. 5 46. -0 -0. 7 
B107 13. -0. 4 -0.4 50. -0 . 1 -0.5 
B118 14. -0. 4 " -C.4 59. " 0 . 0 -0.4 
B109 13. - 0 . 4 - 0 . 4 54. - 0 . 1 -0.5 
BUO 22. -0. 2 ' -6.2 80. 0 .4 0.2 
B i l l 10. - 0 . 5 -3.5 45. -0 .2 -0.7 
B112 8 . _ n 5" -675 45. -0 .2 -0.7 
B113 5. -0 • 6 -0. 6 35. _ _ , . - 0 .4 - 0 . 9 
8114 9. -0-1 5 - 0. 5 .3 - 0.8 
Bl 15 16. _ n 3 -0. 3 67. 0 .2 -0.2 
B116 " 8. -67 5 - 0 . 5 60". ri . .--0.5 
Rl 17 3. - 0 . 6 - 0 . 6 33. - 0 .4 -1.0 
Bl IB 4. -0. 6 -6.6 26. - 0 ,5 -1.1 
B119 5. - o . 6 - 0 . 6 31. -0 .4 -1.0 
8120 11." J a 4 - 0.4 *" 60. '6 .0 -0.4 
B121 8. - o . 5 -0. 5 52. -0 . 1 -0.6 
8122 32. -0. 0 - 0 . 0 107. 0 . 8 0. 8 
B123 + 70. n B 0. 8 140. 1 .4 2.2 
B124 35. s ~ u . 1 O.i 68. •J .2 6.2 
B125 19. -0. 3 -0. 3 66. 0 .1 -0.1 
B126 13. _ A • .• . 4 -0.4 '"767 0 .3 " - o . i 
812 7 29. -0 . 1 - 0 . 1 91 . 0 .6 0.5 
B123 " 16. -0. -673"; 60". 0 .0 -6.3 
8129 18. - o . 3 -0.3 65. 0 . 1 -0.2 
B130 20. ' -6 . 3 - 0 . 3 " 70. 0 .2 - 0 . 0 
B131 2. - o . 6 -0. 6 39. - 0 .3 -0.9 

?27~ -07 2 -'67 2 76. 6 73* 6.1 
B133 16. -0. 3 -0. 3 74. 0 .3 -0.1 
8134 -0. 1 -0.1 1047 0 .8 0.7 
3135 71. —0 . 0 - 0 . 0 90. 0 .7 0.7 
Bl 36"" •* ~ 51. 0. 4 6.4 210. 2 .5 "2.9 
B13 7 30. - o . 0 - 0 . 0 71. 0 .2 0 .2 
B138 25. -0. 2" -672 98. '0 .7 6.5 
81 39 + 98. 1. 4 1.4 59. • 0 .0 1.4 
"B140" "107. 1. 6 1.6 63. 0 .1 1.7 
8141 4 122. 1. 9 1,9 63. 0 . 1 2.0 

~ 8142 + 110. i . 6 1.6 61 . 0 .1 177 
B143 79. i . 0 1 . 0 50. -0 .1 0.9 
B144 " 14. -07 4" -074" 63. 6 71 "-6.3 



TOODOGGONE REGIONAL GFftfUHFMT STRV  

SYMBOLS USED TN ANOMAI V RATINGS 

= MORE THAN 2 ST.DEV BELOW MEAN 
- MORE THAN 1 ST.DEV BELOW MEAN 

WITHIN 1 ST.DEV OF MEAN 
+ MORE THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN 7 SX.D.V ABOVE MEAN 

DEVIATIONS ARE FROM GEOMETRIC MEM 

SAMPLE RATINGS CU ZN 
CU ZN MEAS ^V/S C.DV MEAS DV/S C.OV 

B145 1°. - 0 . 3 - 0 . 3 7 1 ^ 0.3 - 0 . 0 
B146 24. - 0 . 2 - 0 . 2 70. 0.2 0 . 0 
B147 29. - 0 . 1 - 0 . 1 72. 0.2. 0.2 
8143 19. -0.3 -0. 3 68. 0.2 - C . l 
B149 12. - 0.4 -0.4 56. -0.0 -0.4 
B150 24. -0.2 - 0 . 2 61. 0.1 -0.1 
B15I 24. — U • c. - 0 . 2 80. 0.4 0 . 2 
B i 5 2 26. - o . i " - 0 . 1 85. 0.5 0.3 
8153 + 31. - 0 . 0 -G . 0 130. 1.2 1.2 

~ Bl 54 1150. 23. 5 23 .5 94. 0.6 24.1 
B155 13. -0.4 -0.4 34. - 0.4 -0.8 
B156 250. 4.6 4. 6 53. -0.1 4.5 
8157 20. - 0 . 3 -0. 3 83. 0.4 0.2 
B158 34. 0. o" 0 . C 34. -0.4 -0.4 
B159 190. 3.3 3.3 100. 0.7 4.0 
B160 13. -0.4 - 0 . 4 59. 0.0 -0.4 

_ 8161 24. -0.2 - 0 . 2 82. 0.4 0.2 
B162 21. -0.2 - 6 . 2 80. 0.4 0.1 
B163 11. - 0.4 -0. 4 63. 0.1 -0.4 
Bl 64 * 72. O.B 6.8 250. 3.2 4 . 0 
B165 + 82. 1 . 0 1. 0 91. 0.6 1.6 
B166 + ' 87. 1. 1 1.1 6 i . ~0.1 1.2 
B167 150. 2.5 2 . 5 ' 101 . 0.7 3.2 
B168 * 330. 6.3 6.3 91. 0.6 6. 8 
B169 + 123. 1.9 1.9 80. 0.4 2.3 
B170 + 82. 1.6 1.0 60. 0.0 1.1 
B171 + 109. 1.6 1.6 74. 0.3 1.9 
BIT 2 66. 0.7 0.7 52. -6.1" 6.6 
B173 + 99. 1.4 1.4 70. 0.2 1.6 
B l 74 + 119. 1.8 1.8 82. 0.4 2.2 
B175 76. 0.9 0. 9 42. - 0.3 0.7 
6176 + 51 . 0.4 0. 4 155. I .6 2.0 
B177 + 30. -0 . 0 -G. 0 160. 1.7 1.7 
B178 45. 0. 3" 0.3 57. -0.0 0.3 
B179 30. -0.0 -0.0 40. -0 . 3 -0.3 
Bl 80 62. 0.6 0.6. " 28. -0.5 0.1 

] B181 34. 0 . 0 0 . 0 44. -0.2 -0.2 
B182 42. ' 0. 2 0V2 43. -0.2 - 0 . 0 
B183 + 120. 1.8 1.8 70. 0.2 2.1 
B1B4 * 145. 2.4 2.4 79. 0.4 2.7 

— i 

- u . 



TOODOGGONE REGIONAL GEOCHEMISTRY 

n 

r 

n 
r 

= MORE THAN 2 ST.DEV BELOW MEAN. 
- MORE THAN 1 ST.DEV BELOW MEAN 
W.I THIN 1 ST.DEV OF MEAN 

+ MORE THAN 1 ST.DEV ABOVE ME AN 
* MORE TE AN 2 ST.DEV ABOVE MEAN 

DEVI A fI ON S APE FROM 0 ̂CMETRIC MEAN 

SAMPLE RATINGS CU ZN 
CU ZN "*" "MEA5 DV/S C.OV ME\$ DV/S C.OV 

8185 30. V . - -0.0 116. i . . .) 0.9 
ft 186 53. 0.4' 0.4 70. 0.2 0. 6 
81R7 •.) •-. — . U -0. 0 81. 0.4 0.3 
8188 11. - r. 4 -0.4 4 9 . - 0 . 1 -0.6 
8189 28. — 0.1 -0.1 71. 0.2 0.1 

"8190 + 32.' -0.0 -0. 0 121. 1.1 i . i 
. __B 191 34. 0.0 o.o 81. 0.4 0.4 

819 2 43. 0.2 106. 0.8 i .c 
8193 + 72. 0. 8 0. 8 158. 1.7 2.5 
B194~ 19.' -0 .3 -0.3 '56. " -0.0 -0.3 
Bl"6 27. -0.1 -0. 1 74. 0.3 0.2 
6196 24. -0.2 -0. 2 59. •J • U -0.1 
B197 19. -0. 3 -0. 3 65. 0. 1 -0.2 
B19B IE. - 6 . 4 - 6 . <t 64. 0.1 -0.3 
B199 25. -0. 2 -0. 2 71. 0.2 0.1 
B200 ; 30. -0.0" -0. 0 106. 6.8 0. 8 
B201 17. -0.3 -0. 3 72. 0.2 -0.1 
620 2 14." -0.4 -0.4 49. -0.1 -0.5 " 
B203 35. 0.1 0. 1 8 3. 0.4 0.5 
6 204 32. - o . o -0.0 85. 0.5 0.5 
B205 35. 0.1 0. 1 82. 0.4 0.5 
B206 16. -0 . 3 -0.3 " 39." -0.3 -0.6 
B2^7 22. -0. 2 -0.2 73. 0.3 0.0 
8208 22. -0.2 -0. 2 " 36. -0.4 -6.6 
8 209 23. - 0. 2 73. 0.3 0. 1 
B210 18. - 6.3 - 0 . 3 45. —0.2 -0.5 
B211 15. -0.4 -0. 4 50. -0.1 -0.5 

"~8212 " 44. oTT . ™. -u . _ 74. 0.3 6.5 ' B213 32. -0.0 -0.0 69. 0.2 0.2 
B214 " 25. -0.2 - 6.2 106. 0.8 0.7 ' 
B215 34. 0.0 0.0 92, 0.6 0.6 
8216" 44. 0.2 0.2 69. 0.2 0.4 
B217 24. -0.2 -0, 2 71 . 0.2 0.1 
621 S 15. -0.4 - 6.4 48. - 6.2 -0.5 
B219 19. -0..3 -0.3 79. 0.4 0.1 
.B220* 11. -6.4 -6.4 6 6 . 0.1. -0.3 
8221 14. -0.4 -0.4 61 . 0.1 -0.3 
8221 27. -0.1 - o . i ' 104. 0.8 0.7 
B222 26. -0 .1 -0. 1 85. 0.5 0.3 
8223 19. - 6.3 -0. 3 • 84. 6~.4" 6.2 ' 



TOODQCfifiME REfil GNAi_ GEOCHEMISTRY 
SYMBOLS USED IN ANOMALY RATINGS ;  

= MORE THAN 2 ST.DEV BELOW MEAN " 
- MORE THAN 1 ST.OtV BELOW MEAN 
WITHIN i ST.DEV. . ..Of..... MEAN 

+ MHRC THAN 1 cT.OEV ABOVE MEAN 
* MORE THAN ?.ST.DEV ABOVE MFAN 
DEVIATIONS APE FROM GEOMETRIC MEAN 

CU ZN MEAS OV/S C.OV MEAS DV/S C.DV 

B224 * 14. -0.4 -0.4 3 4 4 , 7 .4.3... 
B225 11. -0.4 -0.4 40. -6.3 -0.7 
B227 20. -0.3 -0.3 L£Li#. QV2 Ĝ 6_ 
B22R 1. -O.i -0.7 20. -0.6 -1.3 
B229 2C._r^i3 _"0?_3 _ _53_.. -O.J -0.3 
B230 16. -0.3 -3.3 56. -6.6 - n.4 
3231 ; 20-__-0.3 -0.3 65. 0.1 -0.1 
B232 14. -0.4 -0.4 64. 0.1 -0.3 
B233 * _]JL±L. 2.2 78. 0.3 2.6 
3234 50. 0.4 0.4 71. 0.2* 6.6 

_ B2_35 70. 0.8 0. 8 54. -0.1 0,7 
B236 40. 0.2 0. 2 60. 0.0 0.2 

_ B237_ 14. -0.4 -_0.4 45._-0.2 -0.6 
B238 19. -0.3 -0.3 85. 0.5- 0.2 
B7 39 43. 0.2 0 ._2 _ 85. 0.5 0.7 
8240 20. - 0.3 -0.3" " 52. -0.1 -6.3" 
B?41_ __ _ _66. _0.7 0.7 _ _ 46. -0.2 0.5 
6242 22. -0.2 -0.2 45. -0.2 -0.4 
B243 43. 0.2 jO._2 _ 70. 0.?. 0.4 
8244 48. 0.3 0.3 51. -0.1 0.2 

_B_245 _ 41. 0.2 0.2 _ 52. -0.1 C.l 
B246 70. 0.8 0.8 86. 0.5 1.3 
B247 + 38. 1.2 1. 2 105. 0.8 2.0 
B248 + 93. 1.3 1.3 ' 82. 0.4 1.7 
B249 _56. 0.5 0*5_ 90. 0.5 1 .0 
3250 * * 133. 2.1 2.1 262. 3.4 5.5 
B251 + + 90. 1.2 1.2 J 2 4 . 1.1 2.3 
R252" "* * 138. 2.2 2.2" 267. 3.5 5.7 
B253 38. 0.1 0.1 90. 0.5 0.7 
9254 35. 6.1 0.1 63. 6.1 0.1 
B255 _ 36. 0.1 0.1 60. 0.0 0.1 
82 56 46. 0.3 0.3 99. 6.7 1.0 
6257 53. 0.4 0.4 68. 0.? 0.6 
8258 48 . 6 7 3 0 . 3 70. 0.2 6.5 
B2_59. _ 35. 0. 1 0. 1 75. 0.3 0 . 3 
8260 18. -0.3 ~-0. 3 70." 0.2 -0.1 
B26J 61. 6.6 0.6 _ 81. 0.4 1 .0 
B262 43. 0.2 0.2 " if I 0.2 6.5 
B763 35. 0.1 O. I 5_9m_ 0.0 0.1 
8264 37. C.l* C.l " 66. "o.i 0.2 

Lii -



TOODOGGONE REGIONAL GEOCHEMISTRY 
.SYMBOLS USED IN ANOMALY RATINGS 
= MORE THAN ? ST.DEV BELOW _M£AN 
- MORE THAN 1 ST.DEV BE LOW MEAN 

WITHIN 1 ST.DEV OF MEAN _ 
+ MORE THAN 1 ST.DEV ABOVE MEAN 
* MORE THAN, 2 ST.DEV ABOVE MEAN 

DE V I AT IONS ARE EROM Gt OMETR T C MEAN 

SAMPLE RATINGS CU ZN 
CU ZN " ME A S DV/S ' C . D V MEAS OV/S C .DV 

B265 147. 2. 4 2. 4 90. 0.5 3.0 
B266 ' 48. 0. •a 0. 3 75. 6. 3 0.6 
B267 12. - 0 . 4 - 0 . 4 53. -0 . 1 -0.5 
B268 55. 6. 5" 0. 5 91. 0 . 6 1 . 6 
B26^ 22. _ A - 0 . 2 7°. 0 . 4 0.1 
8270 13. -0. 4 - 6 . 4 " 66. ) . i -0.3 
B271 8. _.-> 

•J . 5 -0. 5 61. 0.1 -0. 5 
B272 , 30. -0. u - 6 . 6 66. 0.1 0.1 
B273 9. -0. 5 -0. 5 91 . 0.6 0.1 

" B274 19. -0. 3 3 """" 55.' - 0 . 0 -6.3 "' 
B275 200. 3. 5 3. c 24 3. 3.1 6.6 
B276 22. ~ - 0 . 2 - 6 . 2 ' 44. -6.2 -0.4 
P2 77 34. 0. t> j A o 113. 0.9 1.0 
B273 31. - 0 . 0" - 6 . 0 "" 97. 0.7 0.6 
B279 42. 0. 2 0. 2 72. 0.2 0.4 

- " --B280" * " "163." ' 2 . T 2. 7" 56. -0.0 2.7 
B281 * 227. 4 . 1 4. I 112. 0.9 5.0 
B2B2 * 192. 3". '4 3. 4 53. -0.1 3.3 
B28B 65. 0. 7 0. 7 74. 0.3 1.0 
B234 22. "-0 . ? — o . 2 40 . -0.3 -0.5 
8285 2.7. - 0 . I - 0 . JL 13. -0.7 -0.8 
B2B6 32. ~ - 6 . 0 ~ - 0 . o "46. -0.2 -0.2 
B287 * + 196. 3. 4 3. A 119. 1.0 4.5 
B28fl . _ _ _ _ 88. 1. 2 1 • 2 " 83. 0.4" 1.6 
B2B9 * 650. 13. 0 13. 0 84. 0.4 13.4 
6290 * 158. "2. 6 2. 6 73. 0.3 2. 9 
B291 * 330. 6. 3 6. 3 68. 0.2 6.4 
B292 * 195. ~"T. 4 " 3 . 4 - 68. ... T*6 
B293 * 1475. 30. 3 30. 3 115. 1.0 31.3 
B294 """62 5. 12. 4 12. 4 85. 0.5 12.9 
B295 * + 180. 3. 1 3. 1 130. 1.2 4.3 
B296 + 93Y 1. 1 1. r " 90. 0.5 1.6 
8297 + 93. 1. 3 1. 3 72. 0.2 1.5 
B298 "245"". 4. 5" 4. 5 ™ 7 0 . ' 0.2 4.7 
8299 36. 0. 1 0. 1 53. -0. 1 0.0 

' B300 " 65. 7 0. 7 ... "0.0 0.7' 
B301 64. 0. 7 0. 7 75. 0.3 1.0 

NUMBER OF SAMPLES = 2317 



foOOOOGON1" RT VER GEOCHEMICAL DATA 

SAMPLE EAST NORTH CU ZN SAMPLE EAST NORTH CU ZN 

A3 ~ i 533244 526990 80 71 A3 2 533 029 527100 40 78 
A8 3 533106 5 270 7 5 43 91 A 3 4 533122 527150 'i 9 55 
A 8 5 5 33160 527224 45 91 A 8 6 532918 527080 30 77 
A8 7 532915 5269P7 46 79 A3 8 533022 526987 7n' 150 
A 8 10 5 32 515 5 27166 35 83 A 8 11 5355 82 522931 410 152 
A8 12 535310 5 2 2 80° 190 98 A8 13 532690 527431 125 220 
A8 14 5 35667 5 22 564 165 80 ' A 8 1 5 535081 522427 33 74 
A 8 1ft 532521 52742^ 3 0 31 A8 1"? 5 3 5303 523140 175 110 
A 8 18 5 35914 52235Q 235 99 A8 19 535914 5224-63 155 69 
A8 20 535793 522514 225 100 ft 8 21 533722 527162 18 35 

"A3 72 53 384'' 526879 70 54 A3 23 53 3963 526440 195 111 
A8 24 533390 526590 75 91 A3 25 534024 526590 106 80 

" A 8 26 534069 526837 162 107 A 3 27 533918 5271.75 37 75 
48 28 534030 527023 75 70 18 29 535454 522235 45 96 
A 8 30 535651 5222QO 120 43 A8 31 536310 522956 230 115 
A8 32 536446 522784 180 102 A3 33 536433 522671 135 100 
A8 72 5 26395 500871 200 100 A 8 73 526226 500985 164 142 
A8 74 526090 500973 152 125 AS 75 525906 501146 132 166 
A 8 76 "525 3 27 ' 501484" 85 105 
D i 

L 
520702 513030 46 153 D 2 520610 513059 28 146 

D 3 5 705 47 5130 76 23 148 D 4 520439 513104 23 162 
D 5 520435 513135 33 135 0 6 520380 513176 27 188 
D 7 52C330 51319° 35 203 0 8 520263 513219 26 172 
D 9 520138 513240 24 207 D 10 520134 513273 30 206 
D 11 5 20670 513312 39 200 D 12 52 000 9 513268 53 287 
0 13 519965 513349 34 231 D 15 519355 513479 44 147 
D 16 519817 "513547 41 141 0 1 p 519767 513700 37 136 
D 19 519756 513793 41 14? 0 20 512526 521277 148 82 
D 21 512479 5 21319 590 30 0 2 2 512573 521512 115 77 
D 23 •513153 521 344 46 97 D 24 513227 521663 70 130 

T 25 513307 5 21750 12 41 0 26 512920 522434 720 128 
D 27 512949 522600 95 100 0 23 512699 522866 73 105 
0 29 512087 524163 38 85 0 30 519067 517579 23 475 
0 31 519226 51723? 23 153 0 32 519319 517172 22 153 

„ 33 519251 516310 45 400 D 34 519238 516191 40 380 
D 35 519156 5156 5 6 29 105 0 36 519163 515453 55 960 
0 37 51933 2 5156 9 2 - 29 140 ' D 3 8 5192 36 515563 35 212 
D 39 519026 514804 48 320 0 40 519091 514740 33 230 
D 41 511726 520858 63 66 D 42 511664 520771 170 119 
D 43 512714 521887 135 105 0 44 512619 521973 240 143 
D 45 520 2 29 517364 2Q 4 3 0 46 520274 517746 23 32 
D 47 520145 517630 28 30 0 48 519922 517603 17 30 

~TJ 49 519948 517474 "24 ' 3 8 - 0 50 519831 517402 14 35 
0 51 519902 5172 87 17 33 D 52 51^830 517062 37 42 
0 53 519814 517212 35 59 "D 54 520031 516906 20 41 
D 55 520031 516756 17 36 D 56 524714 513659 34 115 
TJ 57 5 25178 513984 37 75 "TJ 58 520229 51647"8 37 65 
D 59 520522 516316 560 250 D 60 521868 515491 33 111 
TJ 61 521806 515214 35" 106 0 62 523707 514615 50 116 
D 63 523598 514363 43 125 0 64 521468 513859 32 120 
D 65 521771 512 5 84 42 515 0 66 521.768 512740 66 275 





0 67 
P 69 
0 71 
D 73 
D 75 
0 77 
D 79 
£. 81. 
D 03 
D 85 
D 87 
0 89 
0 91 
D 93 
D 95 
D 97 6 99 
D101 
0103 
D105 
0107 
0109 
D i l l 
D113 
D115 
D117 
DI19 
D121 
D123 
D125 
D127 
D129_ 
0131 
D133 
D135 
0137 
0139 
D141 
D143 
0145 
0147 
D149 
D151 
D153 
Di 55 
D158 
D161 
0164 
D166 
0168 
0170 
0172 
D174 
D176 
D178 
D180 
0182 
0184 
0186 

521884 
524474 5 24 5 29 
520302 
519398 
519537 
5198 58 
519840 
520078 
519259 
5 3 93 31 
517546 
517663 
J?1746? 
518112 
517804 
5 21906 
522374 
5 2 318 5 
523444 
522028 
522772 
523348 
523732 
523391 
524338 
5 245 70 
522216 
52 2616 
522987 
523678 
518306 
518563 
518554 
518682 
518591 
520403 
520589 
521710 
521988 
5215 37 
521976 
51707? 
517179 
515846 
515559 
515760 
51167] 
511303 
510904 
5109 24 
510771 
510263 
509610 
511246 
510922 
510569 
510357 
5217 24 

512824 34 275 D 68 524563 514668 33 
514483 J>9 JUL 0 75L_ 524472 S141»7 _ 35 
514047 19 74 D 72 520250 507519 42 
.507391 30 232 D 74 520224 507243 860 
507095 28 183 0 76 519958 507184 48 
507088 28 103 0 78 519464 506976 58 
506288 37 136 0 80 519792 506108 20 
505976 50 300 0 32 519332 505819 19 
5057 78 68 80 D 34 520270 509922 16 
509552 141 360 0 86 519536 508993 62 
509053 44 96 D 38 517433 510143 116 
510261 9 50 0 90 517695 510157 41 
5097 5 0 51 135 0 92 517134 509393 135 
509205 69 106 D ?4_ 517970 508921 67 
508969 21 58 n 96 "518212 503891 19 
509130 23 105 0 98 521865 508649 161 
50 8539 ~ 31 2 60 0100 522314 508636 43 
508528 40 200 0102 522785 508732 32 
5 08 821 1160 0104 523375 509027 68 
509207 208 1570 D106 522156 507268 25 
567179 79 76 0108 520741 514098 64 
510230 63 310 0110 522^67 510411 33 
510996 96 1040 0112 523150 510916 63 
511201 106 380 0114 523146 519010 19 
518907 32 41 0116 523926 519063 140 
519495 35 36 0113 524537 519958 41 
519835 40 46 0120" 524379 520164 50 
521755 60 50 0122 522582 521963 165 
522046 40 5^ 0124 522342 521303 115 
521712 68 100 0126 523547 521488 69 
5214 50 62 112 D128 523850 521491 86 
518133 103 177 0130 518447 518348 76 
"518433 137 100 0132 518627 518555 120 
51«95° 17 54 D134 518870 519117 30 
519107 42 67 0136 518527 519312 30 
51.9904 28 62 0133 518480 520156 29 
525015 63 18 014C 520324 525093 90 
525131 44 20 0142 521551 524882 303 
5248 38 293 105 0144 521764 5 24810 298 
524770 197 74 0146 521362 526380 2 
526126 67 34 0149 521579 526007 37 
525699 25 18 0150 516998 518540 65 
518876 46 510 0152 515494 517430 73 
519290 123 272 D154 517238 519612 31 
518027 78 450 D157 516066 513096 33 
517626 30 235 D159 515650 516993 13 
516486 23 175 D163 511646 520344 56 
520221 40 59 D165 511550 520194 10 
520060 75 78 D167 511090 519581 13 
519774 14 53 D169 510847 519717 26 
519337 16 51 0171 510816 519336 39 
519205 7 69 0173 510584 519108 20 
519023 13 68 6175 509852 519262 23 
519329 13 74 0177 511167 521927 126 
5 21998 215 160 0179 511102 522058 174 
522304 132 150 0181 510652 522537 120 
522523 82 123 Dl 83 510471 522856 120 
523057 166 170 01 85 521642 512121 72 
512095 22 79 0187 521742 511984 29 

75 
75 
165 
360 
165 
123 
76 
47 
68 
158 
280 
135 
211 
146 
65 

1140 
595 
450 
29 5 
95 
325 
1070 
380 
26 
42 
32 
36 
123 
88 
40 
88 
£5 
120~ 
60 
72 
64 
30 
101 
104 
27 
17 

710 
230 
228 
119 
20 2 
77 
38 
99 
76 
69 
88 
59 
136 
134 
138 
129 
138 
111 

7A 



D183 5 2 1 7 5 5 5 1 2 0 8 4 4 5 1 4 4 0 1 8 9 5 2 1 7 5 8 5 1 2 1 6 8 6 6 3 7 0 
0190 5 2 1 7 7 2 5 1 2 2 6 4 7 0 3 3 0 0 1 9 1 5 2 1 6 5 2 5 1 2 3 1 5 2 6 300 
D l ° 2 5 2 1 7 1 0 5 1 2 5 0 3 28 2 4 5 0193 5 1 7 7 6 2 5 1 4 6 9 5 113 3 2 0 " 
D l ° 4 5 1 7 7 9 9 5 1 4 7 7 1 6 0 7 6 5 0 1 9 5 5 1 7 5 5 3 5 1 4 7 7 1 5 8 2 3 0 
0196 5 1 7 4 7 9 5 1 4 7 1 3 5 4 1 8 5 01 9 7 5 1 7 1 8 6 5 1 4 9 7 3 4 5 2 0 0 
0198 5 1 7 2 3 0 5 1 5 1 7 8 5 3 1 5 5 D199 5 1 7 0 0 0 5 1 5 0 4 7 2 22 
N 2 5 0 9 2 8 7 5 3 2 3 7 1 160 5 5 M 3 5 0 9 0 9 2 5 3 2 7 9 0 1 0 7 9 5 
M 4 5 0 3 8 3 9 5 3 2 9 1 6 1 3 5 3 ^ M 5 5 0 3 5 1 9 5 3 3 1 1 4 3 7 0 2 4 0 
M 6 5 0 P 4 7 3 5 3 7 1 5 7 56 77 M 7 ' 5 0 7 8 0 4 5 3 3 5 9 9 3 5 39 
M 9 5 0 3 3 9 8 5 3 1 1 7 4 c 70 M 9 5 0 3 3 5 9 5 3 1 0 9 ? 8 59 
M 10 5 0 3 1 7 4 5 3 1 0 9 9 10 48 M 11 5 0 2 9 8 6 5 3 0 6 7 4 3 4 0 
M 12 5 0 2 3 81 5 3 0 6 7 1 Q 57 M 13 5 0 2 5 4 0 5 3 0 5 5 6 3° 4 5 
M 14 562 2 84 5 3 0 6 9 0 9 3 7 3 M 1 5 5 0 4 3 6 6 5 7 8 0 0 7 81 9 5 
M 16 5 0 4 4 1 4 5 7 7 9 1 1 63 119 M 1 7 5 0 4 6 7 4 5 2 R 1 2 7 6 7 90 
M 18 5 0 4 3 2 ? " 5 2 3 0 1 5 60 9 ? M 1 9 5 0 5 0 B 8 5 2 8 0 1 5 1 1 5 1 2 0 
M 7n 5 0 5 4 7 9 5 7 7 9 3 6 7 9 0 3 7 M 7 1 5 0 5 3 4 4 5 2 7 9 6 4 6 7 7 3 
M 77 5 0 7 7 5 C 5 3 1 8 1 1 5 3 7 5 M 2 3 5 0 7 8 7 6 5 3 1 9 2 3 4 5 65 
M 24 r 0 7 6 5 0 5 3 1 8 8 3 31 1 3 7 
M 2 5 5 ^ a 3 6 3 5 3 1 9 0 4 1 5 3 1 2 2 M 2 6 5 0 8 4 0 ° 5 3 1 7 9 9 36 6 3 
M 77 5 0 8 3 9 1 5 3 1 7 0 8 1 5 33 M 2 8 5 0 7 8 7 8 5 3 1 1 1 5 13 4 6 
M 29 5 0 7 9 0 7 5 3 1 0 2 1 2 5 6 0 M 30 5 0 6 5 0 5 5 3 7 2 8 6 .100 9 7 
M 31 5 0 6 6 1 4 5 31 9 2 6 4 9 72 M 33 5 0 9 8 8 7 5 3 1 3 1 6 1 4 6 7 9 
M 34 5 0 9 9 0 6 5 3 1 7 7 P 59 50 M 35 5 0 9 6 2 1 5 3 1 . 8 5 0 7 0 100 
M 36 5 0 9 2 9 8 531 2 7 1 6 9 on M 3 7 5 0 9 2 9 9 5 31113 51 6 7 
M 36 5 0 0 5 4 3 5 3 1 0 6 3 7 5 55 M 3 0 5 0 9 6 06 5 3 0 7 1 5 7 0 29 
V 4 0 c n 9 3 8 3 5 3 0 3 31 5 32 M 4 1 5 0 8 7 2 1 5 3 0 4 2 3 2 7 45 
M 4 2 5 0 8 7 5 P 5 30 3 3 6 2 5 40 M 4 3 5 1 3 9 5 9 5 2 9 0 7 5 5 « 32 
M 4 4 5 1 3 9 5 9 52 8 3 9 3 o q 61 M 4 5 5 1 3 7 5 1 5 2 8 7 9 5 5 9 63 
M 46 5 1 3 3 5 1 5 7 « 6 0 7 7 0 4 7 M 4 7 5 1 3 8 0 4 5 2 9 3 8 3 4 7 45 
M 48 5 1 3 7 4 2 5 2 8 ? 7 ^ 1 5 3 5 5 4 9 5 1 3 5 2 2 5 2 7 9 0 3 2 5 30 
M 50 6 1 3 4 2 7 5 2 7 7 3 6 7 1 50 51 5 1 3 1 8 7 5 7 7 7 0 7 3 9 50 
M 52 5 0 9 8 7 1 5 7 7 3 5 8 5 6 8 4 M 53 5 1 0 3 5 1 5 2 7 6 1 1 3 1 6 5 

' ~M" 54 5 1 0 6 5 9 5 7 7 7 9 6 6 4 75 M 55 5 1 0 8 9 2 5 2 7 7 5 7 23 70 
M 56 5 0 9 9 3 3 5 7 7 6 8 7 1 0 9 74 M 57 5 1 1 0 7 6 5 2 7 9 2 7 3 5 59 
M 58 5 1 1 2 7 5 5 2 7 9 ^ 9 5 1 7 4 M 5 9 5 1 1 5 9 4 5 2 7 9 5 1 9 3 80 
M 6 0 5 1 1 3 9 Q 5 2 9 5 1 0 6 2 2 5 M 6 1 5 1 1 9 2 2 5 2 9 3 8 8 6 8 29 
• M 62 5 1 1 9 1 0 5 2 9 2 1 3 7 3 25 M 6 5 5 1 4 9 4 3 5 2 7 4 2 0 2 7 42 
M 66 5 1 4 3 2 6 5 2 7 3 2 8 7 1 71 M 67 514754 526670 33 38 

~ M' 51 51614! 5 2 7 1 4 7 100 4 7 M 69 516048 5 2 7 1 6 2 24 35 
M 70 5 1 4 3 5 0 5 2 6 2 7 5 7 3 6 5 M 71 509078 5 25 5 9 5 35 51 

- M 72 5 0 8 7 3 7 525533 29 5 0 H 73 508215 5 2 5 4 9 9 31 52 
M 74 5 , 0 8 6 5 0 5 7 3 7 7 0 1.5 7 0 
M 75 5 1 3 7 2 5 5 2 4 1 6 6 1 0 1 1 2 0 M 76 5 1 4 9 0 7 5 2 4 0 7 9 145 127 
M 77 5 1 3 5 7 7 5 2 7 1 7 1 1 0 5 3 0 M 78 511510 5 3 0 5 6 2 91 63 

" M 7 9 51X494" 5 3 0 4 6 4 72 51 M101 526190 533003 6 29 
MIC? 5 2 6 2 27 533116 1 4 57 M l 03 525386 533307 10 52 
M l04 ' 5 2 5 7 7 0 5" 33 1 1 52 1 3 66 M l 05 525706 533486 13 60 
M106 525670 533653 1 5 71 M l 07 525688 533762 5 35 
M108 525475 533799 14 59 M109 525312 534055 17 6 6 
Ml 10 524775 5 3 3 9 7 4 9 4 6 M i l l 522750 529521 5 31 

~—m Ll2 5 2 2 7 6 3 5 2950-* 6 39 M113 523378 529468 3 4 5 
M114 5 2 7 7 3 5 5 2 9 7 8 7 6 66 M115 523734 530060 2 40 
M116 523930 530070 7 41 M l 17 523930 530231 4 46 
M118 524294 528978 5 45 M119 523579 523298 10 66 
Ml" 20 "5215 22 530592 65 41 M l 21 521398 530759 11 63 
M122 521374 530695 . 60 20 M123 522374 530672 3 41 
MT24" 522 3-21 " 530759 56" ' 37 M125 522635 530646 19 80 
M126 523533 530673 27 29 M127 523874 528733 5 32 
MI 28 523939 5283 34 75 89 M129 52 3929 528512 1 17 

n . 



M130 5 24129 528566 30 88 M131 524492 527767 2 14 
M132 524746 527811 5 34 M133 525013 528179 16 90 
Ml 34 525647 528812 16 90 Ml 35 525731 528924 20 98 
Ml 36 525755 529137 9. 64 M137 525934 529059 10 61 
Ml 38 5 25987 529250 3 28 M141 524658 529059 4 40 
M142 524747 528930 30 7? Ml 43 525063 528979 4 45 
M145 526388 5242 3 6 9 38 M146 526335 524165 14 50 
M147 576404 524119 10 38 M148 526641 524190 11 53 
M149 5 26903 5242 6 7 8 44 M150 527139 524323 24 76 
M151 527448 52447 7 39 71 M152 527796 524541 19 70 
Ml 53 578008 574767 78 75 Ml 5 4 533748 525755 57 71 
Ml 55 533767 525875 73 54 M156 533 883 525351 31 46 
Ml 57 533643 525559 53 53 Ml 5 3 5333 24 525349 40 150 
Ml 59 532997 525818 30 95 M160 532 903 575800 9 65 
MI 61 532907 '52544 6 13 94 Ml 62 53 c745 502810 16 71 
Ml 63 535688 507357 30 55 ^164 5 35 978 503009 19 50 
Ml 65 5 36134 503113 io" 36 Ml 6 6 536416 503019 24 54 
M167 5 36666 503273 39 66 Ml 6 8 531690 506091 31 86 
M170 531717 5 068 71" 5 9 
M169 531619 5 06 0 87 105 146 Ml 71 530958 507333 25 32 
M17 2 530799 5074 05 31 46 Ml 73 ' 53 05 02 507617 44 66 
M174 532414 508373 79 66 M175 532412 508457 65 59 
Ml 76 5374 77 508319 16 53 Ml 77 532724 503789 38 60 
M178 5 3 2611 509171 41 41 M179 530055 516164 49 97 
Ml 80 5 30243 516332 20 64 Ml 81 530845 516862 30 98 
M182 531467 517390 30 36 Ml 83 529057 504073 146 39 
Ml 84 529144 • 5040 73 : 92 100 Ml 8 5 5292 51 504279 70 166 
M186 529407 50479? 59 100 Ml 87 5292 77 504522 33 81 
Ml 88 5 2946 8 5043 76 20 59 Ml 89 52 376 7 506122 43 52 
M190 529268 505266 41 57 Ml 91 529149 505526 65 89 

5 23148 503 73 8 25 70 M193 523390 503343 75 87 
M194 523508 503395 1° 64 Mig5 523681 503293 19 69 
M196 524078 503326 " 24 69 Ml 97 '524402 " 503206 19 63 
M201 525796 503713 37 37 M202 525733 503619 20 63 
M203 5255 31 503907 43 75 M2 04 525189 503727 9 50 
M205 5 248 46 50374 7 19 43 M206 524431 50330? 19 64 
M207 526431 513578 50 120 M208 526520 514153 Q 32 
M209 521337 524470 255 75 M210 520321 525337 580 115 
M212 5 21915 5 747 6 5 128 43 M214 571660 503655 195 275 
M2I5 5 20 6 20 508703 61 128 M216 520548 508817 31 62 
M217 570545 508911 43 85 M218 570600 5 0899? 36 85 
M219 520637 509085 105 72 M220 52 0690 509184 60 97 
M221 5206 90 " "509768 13 3 110 M222 520770 509329 210 242 
M223 520802 509419 525 530 M2 24 520843 509511 360 530 
M225 520663 509605 4 50 "640" M501 520191 515779 640 6 
M502 520251 515754 560 6 M504 520432 516244 260 2 
M505 517492 575976 114 40 M5 06 517682 525967 116 36 
M507 517630 525744 145 43 M508 517366 575651 102 48 
M509 518711 535474 102 43 M511 518255 530553 56 36 
M512 517678 525278 65 44 M513 517676 524875 117 100 
M514 " 517712 """525024 73 36 M5I5 517247 524612 31 80 
M516 518694 530432 19 38 M517 518639 530510 36 34 
M518 51849 8 530370 14 32 M520 518183 530405 2? 37 
M521 517897 530366 20 36 M522 517759 530326 4 15 
M523 53 7387 529922 24 40 M574 517235 529717 10 32 
M525 51S444 528805 51 37 
M526 "'5183 56''" 528715 ~ f l 8 ' "65 M527 518232 523321 6 25 
M5 28 517503 528934 33 43 M529 517583 523962 51 38 
M536 517674 530466 27 20 M537 517539 530370 9 21 



M533 
M540 

• "M 5 43" 
M545 
M547 
M549 
M551 
M553 
M555 
M5 57 
M5 59 
M56! 
M563 
M565 
M5 67 
M569 
M571 
M573 
M575 
M577 
M579 
M581 
M583 
M535 
M5 87 
M589 
M591 
M593 
M5 96 
M5°7 
M599 
M601 
M603 
M605 
M607 
M609 
M6U 
M61.3 
M6X7 
M6l9 
H621 
M6 2? 
M675 

"1T627 
M630 
M632 

S8 7 
S8 4 
SB 6 
ss §" 
S8 10 
S8 12 
S8 14 
S~8 "16 
S8 18 

"20 
S8 22 
S8 24 

517218 
516979 
529748" 
5 294 39 
529654 
5 29746 
530016 
530010 
" 53 2 595' 
5 3 2 739 
533497 
533354 
531419 
531780 
5 28688 
528967 
5 293 47 
530238 
533360 
5 30 3 43 
5 36 691 
537122 
536230 
535642 
53 20 70 
532622 
" "534790" 
534693 
5 35049 
535515 
535955 
528155 
5?7~99? 
527829 
515342 
5158 22 
515927 
515958 
~515927~ 
5161.84 
513170 
521059 
520788 
526719 
518570 
519932 
"522954 
532347 
532494 
537738 
533087 
532502 
532746 
533137 
533333" 
533103 

T 
534112 
534 786 

530031 
529765 

14 
11 

532267 
532823 
532331 
533147 
5 33616 
534128 
528595 
528495 
579379 
529633 
528488 
528087 

• 51902 6 
519311 
519447 
520478 
514036 
513506 
50741? 
507381 
50835 2 
507710 
516906 
517719 
516409 
516615 
516666 
516791 
516699 
507403 
507703 
508170 
510032 
509692 
509543 
^09353 
" 5 09 21 1" 
508714 
508164 
5085 801 

509183 
511442 

""5107T40 
511523 
516231 
530103 
530591 
531151 
531573 
523535 
523977 
52912 8 
5292 83 
528119 

578656 
52838? 

17 
17 
19 
IB 
19 
11 
3 4 
34 
25 
18 
26 
10 
^5 
33 
29 
29 
62 
39 
44 
24 
"?6 
26 
26 
19 

~ r r 
15 
16 
20 
17 
14 

"T9 
35 
7 5 
23 
61 
33 
12 
~w 
83 
85 
86 

~W 
50 

-35¬
60 

"50 
3 5 
*Tr 
31 

"76'" 
40 
30 
38 

"~?5" 
25 
50 

18 
23 

132 
60 
69 
01 
66 
54 

101 
14? 
45 

120 
1 46 
60 
70 
31 
69 
75 
92 
91 
75 
76 
51 
94 
70 
59 
59 
53 
44 
54 
45 
53 
44 
64 
87 
98 

157 
105 
88 
49 
77 
75 
90 
85 

•91 
1? 
72 

140 
120 
153 
69 

107 
111 
65 
70 
45 
50" 
40 
40 

M539 
M541 
M544 
M!?46 
M 5 4 8 
M 5 5 0 
M 5 5 2 
M 5 5 4 
M 5 5 6 
M 5 5 8 
M 5 6 0 
M 5 6 2 
M 5 4 4 
M 5 6 6 
M 5 6 8 
M 5 7 0 
M 5 7 ? 
M 5 7 4 
M 5 7 6 
M 5 7 8 
M 5 8 0 
M 5 8 2 
M 5 8 4 
M 5 8 6 
V 5 S 8 
M5 9 0 
M * 9 2 
M5 9 4 
M 5 9 6 
M 5 9 8 
M 6 0 0 
M 6 0 ? 
M6 0 4 
M 6 0 6 
M 6 0 8 
V 6 1 0 
M 6 1 ? 
M 6 1 4 
M 6 1 6 
M 6 1 B 
M 6 2 0 
M622 
M 6 2 4 
M 6 2 6 
M 6 2 8 
V 6 3 1 

S 3 
S3 
S 3 
SB 
S 3 
S3 11 
S3 13 
S8 15 
S3 17 
S3 19 
3 i ~ n 
S3 23 
S8 25 

517180 
516835 
529824 
529576 
529171 
529591 
529774 
532550 
532639 
532636 
533300 
530955 
531373 
5.3 074 5 
523912 
529453 
52966? 
530774 
531695 
530946 
536766 
537242 
535716 
c30826 
532398 
532465 
534634 
5 3495 8 
535362 
535740 
57830? 
527942 
527874 
515739 
515383 
515751 
515935 
515796 
516039 
517614 
520995 
571347 
576987 
518530 
513724 
519731 
532067 
532204 
532450 
532O07 
53247? 
537755 
532938 
533255 
533039 
533374 
533564 
534355 
534854 

529897 
5296^9 
532328 
532921 
533079 
533379 
533943 
573650 
5 23492 
578774 
5 29519 
523755 
528410 
523946 
519159 
519434 
519714 
519965 
513972 
513489 
507418 
507873 
507787 
515735 
517411 
518103 
516479 
516533 
516490 
516732 
506950 
537746 
508070 
510127 
509873 
509600 
509435 
509289 
509191 
5 08187 
508744 
5 08 949 
511794 
510163 
510377 
510111 
530044 
530279 
57070S 
531375 
578651 
528711 
529135 
529203 
528177 
528412 
528739 
528797 
528998 

12 
-A. 19 
120 
14 
14 
9 
37 
6 0 
19 
16 
14 
13 
11 
39 
50 
27 
3? 
37 
44 
35 
40 
36 
26 
14 
30 
10 
15 
28 
15 
20 
51 
1 0 
18 
32 
20 
20 
11 
26 
45 
149 
202 
106 
79 

350 
73 
50 
30 
35 
30 
53 
36 
27 
25 
40 
45 
30 
40 
25 

14 
10 
75 
125 
59 

109 
44 
290 
100 
100 
50 
78 
68 
65 
69 
94 
75 
91 
54 
81 
77 
84 

120 
77 
59 
64 
72 
54 
54 
59 
48 
72 
66 
86 
122 
117 
103 
52 
90 
77 
258 
152 
95 
270 
550 
12 
71 
140 
320 
70 

260 
140 
103 
70 
146 
70 
89 
4-8 
40 



K 14 521772 520144 16 31 K 15 521714 520225 19 32 
K 16 521500 520043 20 100 K 17 52131L 520215 17 u 
K 18 520963 520104 6 36 K 19 520862 520316 13 25 
K. 20 520481 520311 ... 34 53 K_ ,21 520154 520132 30 75 
K 22 5 20076 520056 2? 5 5 K 23 519926 520252 24 60 
K 24 519794 52022? 15 4 3 K 25 519332 520524 20 70 
k 26 519342 520597 19 K 27 515895 514356 23 59 
K 28 515396 514356 14 59 K 30 515458 513884 10 108 
K 31 515712 51.493 9 1 1 91 K 32 515539 514910 14 132 
K 33 515 539 514871 9 61 K 34 515774 514784 19 102 
K 35 514810 514700 18 70 . K 36 516418 514292 18 66 
K 37 516322 514207 15 75 K 38 516479 514028 14 115 
K 39 513335 5165 50 11 5 4 K. 40 513359 5166 25 9 68 
K 41 513441 516597 10 49 K 42 513396 516442 20 77 
K 43 514058 516117 10 5 4 K" 44 514464 515463 U 75 
K 45 514383 515397 14 63 K 46 51440? 515220 IQ 82 
K 47 5146 79 514945 10 51 K 48 514830 514923 10 110 
K 49 514796 518476 9 230 K 50 515057 513421 13 325 
K 51 515585 519121 76 345 K 52 515446 519189 64 455 
K 53 515423 5192 89 70 96 K 54 515036 520374 26 52 

- K 55 514338 519904 61 150 K 56 514404 519990 104 325 
K 57 515179 519523 160 460 K 58 513336 519676 6 143 
K 59 513294 519706 10 126 K. 60 513238 519520 10 97 
K 61 513228 519474 5 75 K 62 513214 519233 10 75 
K 63 513330 518592 a' 98 K 64 512387 ' 518304 7 86 
K 65 5 13O08 513325 7 91 K 66 519813 512411 38 75 
K 67 519824 51249] ' 26 98 K '6 8 519 839 51202? 36 107 
K 69 519799 511952 22 9 5 K 70 519741 511983 34 98 
K 71 "5197 54 " 512156 32 127 K 7? 519683 512212 165 1 100 
K 73 519251 511912 148 390 K 74 519202 512013 820 1300 i 
K 75 519103 511911 97 2500 K 76 51 9197 511723 154 800 
K 77 518510 512681 110 500 K 73 518430 512764 47 450 
K 79 518506 512875 13 86 K 80 518654 512399 7 50 800 
K 81 518 313 512661 1350 210 K 82 518780 512504 3700 118 
K 83 5183 28 515772 3 39 K 84 518459 515426 16 145 
K 85 518436 515491 19 100 K 86 513950 515489 59 1150 
L 1 518068 514239 4 4 185 L 2 513161 514061 21 180 
l_ 3 518246 513949 18 95 L 4 518383 513879 19 96 
L • 5 • '512 848 '532920 32 60 L 6 512288 533567 3 20 
L 7 512365 533458 16 34 L 8 512174 533439 7 22 .. i L 9 512082 533315 11 25 t 10 511314 533241 13 31 
L 11 511436 533030 143 44 L 12 511881 533476 6 20 
L 13 511974 5 333 73 5 16 L 14 511657 533291 7 20 
L 16 504046 5 327 71 4 35 L 17 503994 532953 19 45 
L 18 5 03975 5330066' ""24" 59 L 19 503691 5 33091 9 40" 
L 20 503452 533211 9 26 L 21 503378 533266 8 43 
L 22 503053 533500 12 44 L 23 504232 526676 67 78 
L 24 504147 526815 37 66 L 25 504112 526619 49 85 
I 26 504322 526304 39 73 L 27 504306 526231 51 100 
L 28 504442 526281 61 67 L 29 504406 526106 41 84 

.... ^ 30 504541 526018 "35 110 L 31 5 04746 525947 32 74 
L 32 504743 525859 40 121 L 33 504866 525740 30 76 
L 34 505098 525396 30 69 L 35 517193 521781 9 56 
L 36 517299 521647 32 115 L 37 517458 522278 41 99 
L 38 51655 3 5222 26 2 39 L 39 516414 5 23090 4 31 
L 40 515866 523694 63 60 L 41 515838 523985 22 26 
L 42 515139 ' 524363 "26" 41 L 44 509314 526831 32 w L 45 509096 526643 34 31 L 46 508950 526815 40 30 
L 47 . 508654 5 26815 20 47 L 48 508560 526855 72 25 

76 



L 49 508192 526931 25 36 L 50 507855 527075 19 34 
L 52 507735 526923 30 42 L 53 507243 526838 27 35 
L 54 507470 527015 29 34 L 59 519015 532105 1? 11 
L 60 519216 532179 25 25 L 61 518808 532330 20 48 
L 62 518586 "532453 3 14 t 63 518 550 532694 14 33 — 

L 64 518387 532605 12 43 L 65 518046 53271? 14 42 
L 66 513011 577370 3 18 . L 67 517878 532925 19 25 
L 68 51756 6 532357 5 13 L 69 517677 532759 19 30 
L 70 " 5173 75 5 32306 16 3 5 I 71 Oi 731.9 537983 9 30 
L 72 516007 533774 69 50 L 73 516133 533946 27 73 
L 74 516307 534015 35 29 L 75 516166 534122 75 37 
L 76 516346 534131 52 35 L 77 516403 534327 70 62 
L 78 " 516257 5343 3 6 144 6? L 79 "51 6332"" 534535 155 5 8 
L 80 520303 529856 71 3 3 L 31 520182 529750 59 53 

™ L 82 5?0 42 7 529304 145 50 L 83 570377 528531 11 36 
L 34 57^459 528694 21 3 6 L 85 520317 523455 3 42 
L 86 520 2 83 573587 45 30 L 87 520010 528363 60 80 
L 88 519B30 528291 31 3 5 L 89 519643 523100 6 15 
L 90 519113 577467 94 35 1.991 520828 532102 4 3 25 
L 91 51781? 577301 ^6 20 L992 520727 532107 44 52 
L 92 517481 "527391 40 21 L 93 520710 53 2414 44 70 
L 94 520910 537491 2 39 L 95 521267 532901 3 50 
L 93 5 71316 532914 7 31 LI 00 521659 529031 35 37 
L101 521614 528941 39 59 L102 521829 523956 34 59 
Lien 521999 523642 7 8 31 LI 04 52 2734 528011 1 14 
L105 522^85 527723 7 1.1 LI 06 522886 .527167 7 22 
1107 5 231 39 5 7663 7 5 25 LI 08 5233 05 526110 ft n m

 • 

1109 5 2 3484 576071 6 20 LI 10 531746 52938 4 41 155 
L l l l 5 30 9 26""" 529860 24 °0 L l l 2 532542 526991 31 123 
L113 532230 576646 17 50 LI 14 529812 509233 11 39 • 

L 115 5 29410 509 346 8 30 L116 529182 509167 13 64 
L117 529827 508006 25 76 L118 5 33103 516696 33 148 

* L 119 ?33?60 516614 • T z "63 LI 20 53361.8 516146 22 41 
L121 533734 515550 25 51 L122 531486 509123 76 72 
L123 5 31315 508937 34 39 L124 530655 509670 28 87 
L125 531334 510777 32 86 L 3 26 52 9311 518587 27 98 
LI 27 529310 518491 77 140 L128 52747? 504039 38 76 — 

L 129 527534 504078 47 73 L130 527388 504125 70 84 
n 50 46 8 6 ~~~ ~ 66' "65 'LV32" 527436 504617 70 78 1 

LI 33 527352 505218 161 76 L134 577423 505190 47 68 
L 135 527325 "5056 62 40 77 1136 577401 505623 53 56 
L137 527487 506586 30 40 LI 38 527565 506554 45 6? 
L139 5 32 792 500784 38 6 5 L140 532 749 500714 35 80 "~" 

L141 53258? 501083 13 59 L14? 532300 501191 13 38 
ET4"F~ 532105 50T?;o''cr "29" 76 L144 532803 507770 19 48 
L 145 532427 501976 26 63 L146 531748 500875 22 63 
L147 5 31 443 5007 89 9 " 36 LI48 531259 500385 13 34 
L149 531145 500563 19 ^7 LI 50 524346 509967 31 500 
LI 51 524743 510757 57 775 L152 524865 510323 51 270 
L153 524918 510216 28 26? L155 575364 510624 33 222 
L 1 56 525 2 83 611744 too 725 L158 524939 511346 123 6 50 — — 

LI 59 524746 509516 70 163 L160 524664 509566 71 257 
L16l 524654 "50"8"7"93 84 975 L162 523822 509291 119 350 
LI 63 523694 509311 98 875 LI 64 523670 509386 109 1475 
L165 5 23662 5W7.3 7 75 1 300 L166 523736 508686 57 66 - —. _ 

L167 523902 508679 85 400 L169 573192 512404 101 950 
\5rnr~ 514352 533189 300 T5~ L50? 514756 533189 707 54 — 

L503 514173 533390 183 29 L504 514258 533451 950 63 
L505 513969 53 35 75 12 26 L506 513862 533867 13 18 • — 
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L507 513966 533816 670 59 L508 514015 534163 63 30 
L509 514161 534564 HQ _ L510 514092 5346 §8. __24 15 
L511 5 05990 532422 13 36 L512 505347 532689 28 60 
L513_ 505300 532807 _ 50 89 LSI 4. 505167 532618 44 86 
L515 504904 532498 56 70 L516 504865 532074 41 74 
L517 505164 531399 16 71 L518 504232 528620 60 70 
L519 504178 528699 27 60 L520 503883 528405 50 75 
L521 503571 528515 40 55 L522 503487 528330 _ 40 82  
L523 503373 528490 28 40 L524 503130 528234 42 60 
L5 25 503035 527987 11? 85 L526 503028 527600 58 63 ; 

" L527 " 503 866 "530426 5 44 L528 503325 530498 6 60 
^_L529_ 504054 530533 1 42 1.530 504052 530374 _ 5 61 
L531 504163 530270 2 25 L532 504281 530154 73 64 
L533 504642 530046 7 32_ _ L534 _505606 529607 8 30 
L535 505627 529527 ~16 35 L 536 505 379 529599 7 36 
L537 505849 5295.23 _5 23 L538 508824 527966 76 127 . 
L539 509027 527751- 109 135 L540 509115 527767 22 49 
L54I 509019 528176 40 160 L542 508603 528589 95 _87 
L543 568222 "528966 - { x 4 0 L544 508346 523998 25 66 
L545 ^507810 _5293_0 3_ 30 40 L546 516426 526010 85 42 
L547 "516272" 525811 59 55 L548 516447 525867 59 34 
L549 516374 525650 81 76 L550 516212 525568 41 33 
L551 516155 525411 29 29 L552 516086 525555 27 45 
L553 515398 125284 49 33 L554 515762 525300 49 33 

- L555" 515516525159 39 35 L556 517003 525692 65 34 
L557 516957_ 525329 84 35 L55B 516887 525768 73 46 
L559' 517015 "525483 53 2 8 L 5 6 0 516 327 525310 30 46 
L561 516616 530979 15 13 L562 516707 531023 78 6 3 
1563 517359 531743 62 41 L564 517039 532215 52 60 
J_565 51.5491 532619 1080 83 L566 514553 531999 60 50 
L 5 6 7 5 1 4 7 4 3 531672 61 23 L568 515025 530581 12 15 
L569 519912 533424 8 76 L570 519847 533383 23 60 
L571 515810 526034 8 7 ~ 9 0 L572 515790 526123 51 57 
L573 515626 526003 71 55 L574 515575 5 25715 37 50 
L575 515363 525588 19 47 L576 515322 525431 22 86 

„L577 515367 525199 28 48 L5 78 516634 525103 20 30 
L579 5164305245 79 30 23 L580 519386 533292 5 71 
L581 520067 5332 39 5 35 L5 82 520564 533357 6 135 
L583 5 20726 " 5 33646 3 3 9 L5 84 521479 533748 2 17" 
L585 522345 533839 2 31 L586 521806 531531 36 27 _ 
1587 521357 531607 3 45 L588 522555 531684 2 26 
L589 523 366 531683 5 59 L590 52 3842 5 31803 2 50 
L 5 9 6 5 3 4 1 0 2 524348 66 70 L597 534066 524447 93 67 
L598 533754 524143 60 50 L601 525702 525620 5 23 
L 6 0 2 5 2 6 2 3 4 525751 ; 5 3 4 L603 526356 525828 20 116 
L604 526374 525686 25 79 L605 526564 525686 6 46 
L 6 0 6 5 2 6 7 6 6 525692 25 76 L607 526390 525677 22 75 
L608 5 27483 525616 21 75 L609 531896 523547 13 137 
L610 531801 523562" 23 153 L & l l 532078 523811 13 77 
L612 532028 523923 14 63 L613 531787 524058 24 70 
L 6 1 4 5 3 1 8 l 2 5 2 3 9 3 g 15 63 L615531555 524107 22 70 
L622 530000 523634 12 70 L625 531042 524783 14 50 
1626 530950" 524821 1 6 6 4 L627 531234 525111 19 65 
L628 532 898 506231 27 49 L630 533945 508299 75 63 

" L631 533985 503530 110 104 I 632 534099 508845 28 90 
L6 33 537560 _5r3934^ JL6 34 J^634 537363 513847 29 53 
L 6 3 5 5 3 7 4 3 4 513619 25 92 L636 537578 513550 24 39 
L637 529536 517694 20 94 L638 529598 517653 30 78 
L6 3 9 5 3 0 0 1 9 517855 2 0 7 4 ~L640 52 9988 517710 65 96 



L641 529702 516664 2? 84 L642 530687. 517617 27 85 
L643 530517 517439 25 100 L644 530459 517988 26 89 
L655 531759" 5045 70 8 29 L656 531710' 504663 19 56 
L657 531539 504709 25 90 L658 531207 5 04965 19 113 -
L6 59 531074 5 05108 ?6 76 ~L660 530891 505262 18 64 
L661 5 30518 505845 I 7 44 L662 530434 505834 8 26 
L663 529482 5665 01 14 57 L.664 530256 503454 19 76 
L665 530141 503550 8 5? L666 530106 503493 14 76 i 
L667 530378 502513 15 ' 60 L668 530378 5 02439 15 52 
L669 530232 502473 21 67 L670 5301 24 502250 52 70 
L671 530124 501770 100 63 L672 571983 502494 30 55 
1673 532027 502467 30 75 L t .74 531742 502302 45 58 
L675 53!110 50229* 27 118 L676 531158 502353 i 3 " 68 
L677 5 31021 507317 24 98 L678 530923 502391 32 80 
L679 "536365 5 6748 2 25 71 L6 80 530873 502690 29 70" 
L631 530578 502510 11 4^ L632 526078 500469 32 58 
L683 525475 5 0059 5 29 56 L684 525406 500534 64 76 
L685 5 249 29 500624 37 59 L6B6 524858 500551 24 65 
L701 516963 515324 14 61 L702 511387 514973 12 80 
L703 511787 51469? 21 32 H8 18 531982 527460 8 80 

H8 19 532071 527354 T t 60" H8 20 53 2214 5 27230 16 60 
H8 21 532186 526940 15 73 H8 22 533210 526714 53 83 
H8 23 537946 526 968 45 197 H8 24 533939 527370 12 42 
H8 25 534106 57742? 50 71 H8 26 534377 526934 250 157 
H8 27 5 34260 577112 105 100 H8 28 534772 524433 72 71 
H8 29 5 348 40 524263 190 111 H8 30 534227 524233 75 90 
H8 31 5 33971" 524335 79 H3 32 534160 524471 96 w — —-

H8 33 533467 524656 40 0 HS 34 533336 524591 20 27 
H8 35 "533346 524179 23 3 8' H8 36 533320 523808 22 40 
H8 37 53523? 523572 194 160 MB 38 535103 523471 26 151 
H8 39 5349 34 523 3 3 8 TF5 "85 H8 40 534743 523488 320 219 
H8 41 5 34 5 20 523659 290 218 H9 42 534610 523746 325 192 
H8 43 5 346 79 "523874 290 115 H 3 44 534870 523811 132 1 56 " 
H8 45 530737 530415 154 166 H8 46 530630 530274 47 84 
H8 47 537406 522227 " 31 0 H8 48 53686 9 522353 40 79 
H8 49 536776 521533 60 60 KB 14 520028 516229 48 80 
K8 15 "5200 77 "51630? 37 76 K8 16 520179 516407 41 84 
K 8 1 7 576910 531036 15 40 KB 18 527255 530633 15 36 
K 8 19 527443 536345 "TTT *9 KB 20 528572 529544 20" • 56 — — 

K 8 21 529208 529439 70 55 KB 2? 529570 529362 21 68 
K8 23 5 30264-" 577775 20 61 K8 24 531563 523436 40 100" 
K 8 25 53174? 578408 71 185 KB 26 531918 523350 75 193 
K8 27 532038 ""5284? 3 68 181 KB 28 532201 528382 110 340 
K8 29 531638 528923 36 93 K8 30 531395 529104 40 112 

—KB" 535386 524394 ~~ "47JTJ 105 "TOT 32 535297 524277 195 9T~ 
K8 33 535202 524416 220 110 KB 34 535259 524686 145 70 

~ K~8 35 535334 524756 H5 69 K8 36 535810 524566 161 90 
K8 37 535747 524635 85 48 K8 38 536094 524287 120 54 
K 8 39 5362 49 524076 150 "83 KS 40 536403 524026 105 73 
K8 41 536302 523976 120 95 K8 42 53 9747 52007? 10 40 

~4T" 539103 519607" 57j - 40 KB 44 539157 519488 40 43 
K 8 45 540300 520102 15 40 K8 46 539882 519322 73 40 
K8 4? 539515 518939 74 40 Kg 48 539540 518835 64 40 
K8 49 540368 519217 40 40 K8 50 540128 518516 83 40 
K8 51 540064 "5TO4T8~ 40 """• K8 52 "54065 0 518527 40 40 
K8 53 540695 517914 35 40 K8 54 540417 517639 86 40 
KT" "62" 5T7J9^~T3^4~0T 15 K8 63 '519654 534313 30 _ 6 0 -

K8 64 518914 534205 15 65 K8 72 517872 534461 45 42 
K8 73 517687 "534197 106 81 K8 74 517912 534225 ™ 29 110 



P8 1 532112 529023 115 435 P8 2 531943 529254 50 265 
P6 3 532006 529516 55 120 P? 535611 ..525840 _ 141 72 P8004 531766 529916 50 92 

535611 ..525840 _ 
P8005 .531813 5293 74 41 _ 1 80 -
P8 7 535808 526110 210 100 P8 8 53606 8 5 26542 135 70 
P8 9 535770 525795 135 77 P8 10 536254 525947 155 90 
°8 11 5 36 396 525810 146 93 P8 1 2 536034 525315 240 90 
P8 13 537956 5?02«6 46 .80 P8 14 538214 519286 36 95 
P8 15 538199 51941? 165 9R P8 16 53801.0 519418 170 107 
P8 17 537802 51Q546 110 95 ^8 1 9 537733 519634 137 166 
P8 19 5375 52 519549 175 135 OR 20 537292 519467 130 145 
P8 21 538689 5 70046 55 9 4 P8 7? 533938 520159 36 72 
P8 23 5 387 74 5 20 707 55 80 P8 24 533868 520109 46 112 
P8 25 538956 520075 56 80 P8 26 53^242 520335 35 75 
P8 27 "5 39162 570540 6 25 P~8 28 539187 520931 10 45 
P8 55 509635 531119 0 0 9 5 PB 355 510067 531556 112 91 
P8 56 5 09 8 24 5 31311 113 9 9 P8 57 5 096 70 531807 74 73 
P8 58 509418 531539 69 65 P3 59 509519 530780 74 75 
P8 60 500534 5 305 71 54" 68 P8 61 5 0 9447 830343 44 59 
P8 6?. 510700 531746 192 84 P8 63 511186 531822 105 40 
P8 64 511106 531753 ""325 63 ' P8 65 511128 5316 35 260 35 
P8 87 509124 531651 81 103 P8 88 5 0913 5 531733 76 107 
P8 93 5038 59 530002 44 123 P3 94 503783 530002 45 106 
P8 95 50389* 529847 16 44 py 96 504020 529742 106 104 

97 504070 5 798 76 250 104 P8 98 504044 529991 245 146 
P8 99 50398 3 529933 110 114 P8100 504083 530092 174 136 
P3101 5040 72 530299 7 115 P8102 '563845" 530356 6 53 
P8103 503777 530417 6 69 P8104 5 041.32 530133 40 50 
P8105 504257 530071 2 5~ 55 P8I07 503725 527306 190 10? 
P8109 503710 527358 135 96 P8109 503533 527397 190 275 

~ P8.U0 5 03 5 34 52748 7 88 9 ? 
P8111 503 614 527343 235 185 P8112 503606 527410 290 142 
P8113 5 0 3490 527361 375 114 ^8114 503092 527594 122 84 
P8115 50352? 527680 106 6? P8116 509385 526644 99 65 
P8127 508 8 98 5 275 71 210 110 P8128 508334 527684 310 250 
P8129 508855 577810 400 300 P^130 509933 527990 115 160 
P8131 508803' 5275 59 183 3 8 PB132 508710 527571 265 58 
D8 1 5 32 59 3 529710 120 160 D8 2 532735 529663 70 260 
08 . 3 5 32970 57976 7 60 348 08 5 532964 529443 27 105 
08 6 533062 529702 33 0 4 08 7 533258 529831 30 92 
D8 8 "533 604 5299 78 25 110 03 533977 530055 32 110 
D8 10 533368 530472 100 93 D8 11 513747 530672 80 60 
08 12 533 340 530733 95 60 03 13 534026 530978 106 64 
08 14 534156 531090 100 63 08 15 534144 531274 70 88 

"' 08 16 533927 525126 74 82 "" 08 17 533870 525 277 73 ? ^ 
08 18 533789 525408 75 74 • 8 19 533699 525447 70 67 
08 20' 533526 525348 75 5? 0 8 21 535830 523479 2 20 87 
D8 22 535983 523399 350 325 03 23 536029 523315 135 150 
08 24 535 8 96 523 5 60 205 161 03 25 536146 523652 215 16? 
C 1 516750 516750 70 175 C 2 516732 516611 59 182 
c 3 516782 516538 44 152 """ G .4 516773 516412 44 120 
c 5 516695 516373 48 168 C 6 516632 516310 36 161 
c 7 516749 5162 3? 48 58 C 8 516636 516140 34 175 
c 9 516703 515815 36 221 c 10 516630 515727 22 173 
c 11 516654 515597 38 163 c 12 516735 515528 50 185 
c 13 516738 515432 66 300 c 14 516777 515338 39 320 
c 15 516718" "515245 20" l i s " ' c 16 "516 802 515205 37 186 
c 17 516745 515092 71 190 c 18 516832 515042 54 141 
c 19 516814 514877 47 145 "c 20 516750 514767 38 185 

71-



c 21 516915 514544 4 4 215 C 22 517054 514783 33 195 
c 23 517768 513550 53 250 C 24 523599 517830 64 53 
c 25 523443 517656 38 64 c 26 523389 517 548 31 38 
c 27 523163 517331 36 70 c 28 523211 517176 32. 40 
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a c t i v i t y with 
An economic/sour er mineral 

WATER SURVEY - EAST SECTOR 

and p y r i t e s 
n d i c a t e d . 

Results of the o r i g i n a l water survey were i n c o n c l u s i v e in 
that i n no case was i t p o s s i b l e to d e f e n i t e l y c o r r e l a t e high 
z i n c values i n water with known or probable occurrences of 
economic m i n e r a l i z a t i o n . These r e s u l t s were discussed o r i g i n a l l y 
i n an e a r l i e r report by the w r i t e r , "Results oi' Geochemical 
Surveys .in the Toodoggone R i v e r Area," 196H, and should be 
r e f e r r e d to by the reader. 

Because of a number of f a c t o r s , both l o g i s t i c a l and geo
chemical, the East Sector does not lend i t s e l f very w e l l to 
conventional stream sediment or .vator surveys and homogeneous 
d i s p e r s i o n p a t t e r n s appear to be the exception, r a t h e r than the 
r u l e . As a r e s u l t , i t i s u n l i k e l y that resampling of the area 
would provide; any a d d i t i o n a l s i g n i f i c a n t i n f o r m a t i o n . Instead, 
the f o l l o w i n g approach to p r e l i m i n a r y f o l l o w -up work i s 
recommended, 

A l I " s i n g l e - s i t e " anomalies should be s y s t e m a t i c a l l y 
rcsamplcd (waters and stream s c d i m e i t s ) and t e s t e d f o r Zn i n 
waters, and Cu, Pb, Zn i n sediments.\/One f u l l day at l e a s t , shoul 
then be spent at the time of samplings to thoroughly prospect the 
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