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Sammendrag

Rapporten beskriver kanalprøvetaking fra gruva og resultatet av analysene som er utført ved Robertson
Research Mineral Technology Ltd i North Wales.
Prøvetakingsprogrammet er utført av Gunn Kvaal Hygen som diplomoppgave ved NTH.

Sum mar y:
This is the report on last year's underground sampling of Skutterud Mines at Modum. The earlier reported
high Mo assays seem to have resulted from poor assying procedures in 1951. The returned Cu and Co values
are too low to be of economic interest.
No further work is planned.

Dette eksemplaret inneholder 2 kartbilag de resterende 8 kartbilag finnes i Bergvesenets kartarkiv.
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INTRODUCTION

Ths old mines at Skutihrud in Modum have been the •ubjeet of
investigatione by geologists einoe they oeased produotion in
1119. Ths investigatIons have been both from aoe4smic and
economic view points. All ths investigations of the econeels
possibilities have reached the oonalusion that the minse give
no snoouragement for further davelopment.

In 1152 Henry Brown undertook an investigatien of the minee
for Ventures Ltd. of Canada. ReinvestigatIon of hile report
on fil. in Toronto indicated ralatively high results for
eopper and oobolt and partiaularly high results for molybdenum.
The high oontent of molybdenum Ie resarkable einos no earlier
investigations have given any indioations of eeenomioally
interectIng quantities of thist elsment. Therefore a nartaim
amount of seeptisism with respeet to these results le justi-
fied. ly a cloger examlnation, however, they appear to havs a T
rather regular distribution. The highset molybdenum valueø
occur at the western ends of aroøseuts, thue forming a ton-
tinuous sone along the known strike of the rooks. A certain
consistancy of ths results is apparent by eemparing assay data
from different crossouts. Fig. 2 ehows 8rown's results, parti-
cularly from the Ludwig Eugen lavel. In crosocut D hs Chip-

ampled the sone in 4 different sample widthe. Tha highest
values included was 0 137% molybdenue over 22,11 ft. However,
ths average over the oomplete croescut is ealculated as 0,1%
molybdenum over 110 ft. If the results from this erossout are
then oospared with cromut A where he ohlp-eampled the whole
eroseout into one sample, it is essn to be remarkably similar to
the results obtained of 0,044 molybdanum over 18 ft.

Other may resulte of Brown, shown en fig. 2, also indieate
interesting ameays in •everal plaose for eobelt and eopper ,

eneh that a combination of the three •lsments, molybdeinum, cobolt
and eopper, gave a reasonable opportunity of ostliniag seenaai-
eally interesting quantities of ore. It was therefers diseided
to gample ths workings thoroughly and aøøay for thsse thre.

lements, hoping that euitable oembInations of them would give
grounds for ftrthbovdevelopmente.
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SAMPLING

The sampling program wat earried out by a diploma candidate
from the NierwegianTechnieal University'e Mining Department.
Sampling assistants were reeruited from the looal area.

Channel eamples were cut ueing & 1 kilo hammar, and hardened
steel chisele. The sampling party consisted of two men, one
who out the ehannel and the other holding a plastic bucket to

• collect the broken rock. The sample was thon placed in paper
begt and immediatillynumbøred. One eample ueually required
two bags. In particularly difficult areas the size of the
sample was smaller. The wsight of a two-bag sample issoproxi-
mately 6 kgs. The length of tha channels cut was kept at a
standard length of 2 metres. In addition chip samples were
collected over 4 and 5 matree lengths in certain areas to pro-
vids a check against the results of the channel sampling. The
sampling procedure in this casu also consisted of two men, one
of whom chipped similar eize fragments at intervale of 10-15 cms,
with a maximum distance of 30 em between chips. The chips wers
collected by the second man in a suitable container.

SAMPLE PREPARATION

The bage were taken to the Ceological Museum in Oslo for further
crushing prior to analysie.

All the eamples were crushed in the samm erunher, which was
carefully cleaned with a eteel brush and blown with compressed
air between samples.

Since onlv 100-500 g were to be øent for analysis, the 6 kgs
samples received had to be split. After crushing the received
sample to a maximum size of 1 cm, the sample wan split into two
halves. One half wan returned to Sulfidmalm's office for filing
for future reference. The second half was further crushed and
split until a finely ground sample of apprex. song remained to
be forwarded to England for aseay.

ASSAYS

The assays were carried out by Roberteon Reeearch Mineral
Technology Ltd.'e Azgay Labo at Ty'n-y-Coed, Llanrhom, in North
Wales.
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The receivedsample was completelycruehedin a Sico-Braun
type UA pulverisor. All of the materialfrom the pulverieor
was crushedsuch that it would pass througha 80 mesh sieve.
Thie materialwas split to one quart•ror approximately60
grams,which was furthercrushedby hand in an agate mortar
until it would nase a hundred meeh sieve. The hundredmash
sample wae then used for analysis.

Preliminaryinvestigationeof some of the eampleeshowed that
the molybdenumcontentwas very low. Robertecestherefore
decidedto uss a spectrographicmethod for this element. A
20 ailigramsample was taken and complatelyburnt in a 10 amp.
current. The spectrumwae then investigatedin a Hilger and
Watte large quartz spectrograph. Tha spectrumwae compared
with standardsamplee. The accuracyof thie mathod in the
interval0.0014to 0,14 molybdenumie given as plus or minue
20%.

The copper and cobolt were assayedby atomicabsorption. The
assay eamplewas dissolvedin a mixtureof nitric acid and
bromine. Perchloric acid was added and the solutionwarmed
uch that undeeirablegasseswere fumed off. The soluticmwas

then dilutedto a etandardvolunm in a volumetricflask.

Undissolvedmaterialwas removed from the solutionby help of
settling. The solutionwas then measuredfor copper and cobalt
on an EEL 240 atomic absorptionspectrometer. The accuracyin
the interval0.005 to 0,054 is given as plus or minue 10%.

RESULTS


The aseay resultsreceivedfrom RobertsonResearchare showm in
appendix1. It is immediatelyapparentthat these results are
very much lower than those Brown obtainedin 1962.

The molybdenumresults art all $o low as to ba of abeolutsly
no economicintsrest. The copper and cobolt resultswore further
tudiedby assumingthat one cobolt is aquivalentto five coppers,
end thereby calculatinghow many samplescontained0,254 oopper
equivalent. The followingtable shows those resultswhich wers
high enough to give a copperequivalentof this valuse
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TABLEI:

assa s>

Location

0,25%Cu e

Sample No.

uivalent

Cu % Co %

Samples returnin

Level

Ludwig Eugen Crosscut -2 01046 0,07 0,040




-5 01008 0,24 0,010




-8 01051 0,09 0,078




ly
- 8 03017 0,14 0,053




II -8 02019 0,35 0,015

Clara (North) Crosscut -2 01092 (1,16 0,09




11-5 03054 0,45 0,029




Main drive 02038 0,14 0,030




Crosscut -1 01102 0,34 0,030




11 -25 02063 0,13 0,066

Forhaabning




01110 0,67 0,008




01112 0,05 0,054

Surface Fortuna 04137 0,15 0,025




E ofHenrietta 04145 0,13 0,037




Main mine 04036 0,05 0,075




.11. 04038 0,11 0,040




North mine 04193 0,16 0,95




.1it 04063 0,19 0,012




Dumps at main mine 04004 0,32 0,08




Illt 04005 0,38 0,38




111! 04006 0,15 0,62



-5-

There is no apparentoorrelationbetween ths resultsfrom
LudwigEugen luvel and the Clara level. A poseibilityof a
correlationbetween the Clara level and the Forhaabningslevel
does exist. However, th assaye and widthe are of too saall
value to be of econosic•ignificance. The surfaeseasples
returninggreaterthan 0,25% copper •quivalentars too wide-
spread and disconnectedto be of potentialeconomicsignifi-
CanCe.

CHECK ASSAYS

Becauseof the unexpectedlylow resultsobtainedfor all thrse
elementssampleswere sent again to Robertsonsfor reanalysie
under differentsasplenumbers,and sampleswers also sent to
the FaloonbridgeNikkelverklaboratoryin Kristiansand. Some
sampleewers aleo sent to LakefieldResearahin Canada,which
was the laboratorywho had aarriedout the analysøsfor Mr.
Brown.in1952. The resultsof these ohekk assays lre whown
in table 2, and indicatethat the originalresultsreceived
from Robertsonsare a true refleetionof the levelspresent.

It
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CHECK ASSAYS

Sain
No.

FAu

Assay

Robertoon leacarch

	

1Assay. 2,

	

c o410 '/V(j otoCU




Lakefield

rAT10 riocu

Nikkelverket

</co 5,0No

02010 0,08 0,014 40,001 0,14 0.020 ‘0,00 0,0001 0,058 0,007 <0,00501013 0,05 0,020 <0,001




0,066 0,013 <0,00501010





0,0004




01014 40,01 L0,005 <0,001




0,0001 0,014 0,001 <0,00501050 40,01 40,005 <0,001






01029 0,01 40,005 <0,001




0,0003




01034 0,01 < 0,005 G0,001




0,0001




02011 0,02 0,006 40,001




0,022 0,003 <0,00502010 0,03 0,014 <0,001 0,14 0,0Z0 <0,001 0,0001 0,058 0,007 <0,00502009 0,06 0,022 40,001 0,05 0,026 <0,001




0,059 0,016 40,00502013 0,01 0,005 <0,001 0,01 G0,005 <0,001 0,0002 0,016 0,002 <0,00502001 0.01 <0.005 40,001 40,01 C0,005 <0,001 0,0002 0,012 0,001 <0,00502002 ‘0,01 <0,005 <0,001 0,01 0,005 <0,001




0,016 0,004 <0,00502005 0,04 40,005 <0,001 0,03 0,010 <0,001 0,0001 0,14 0,007 <0,00532004 0,01 0,006 <0,001 0,02 40pos <0,001




0,034 0,002 <0,005"...);'005 0,04 0,008 <0,001 0,04 0,005 40,001 0,0003 0,034 0,005 <0,005u3011 0,03 0,000 <0,001





0,056 0,006 <0,005)3010 <0,01 <0,005 <0,001





0,0001 0,015 0,002 <0,005)«.».)12 o,o1 40,005 <0,001 0,0;:i 0,005 <0,001




0,020 0,003 <0,005Y;$004

y)001

C0,01,

<0,01

< 0,005

40,005

<0,001

<0,001

0,05 40,005 <0,001 0,0002 0,010

0,089

0,001

0,001

<0,005

<0,005):405 0,01 0,006 <0,001 0,06 0,006 40,001




0.020 0,004 <0,005
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CONCLUSIONS


3) The resultoobtainedby Brown in 1952 give a compl•tely
unrealisticpictureof eopper-oobalt-molybdenum
mineralisationat Modum.

2) Aesayinv and check aesayinghave indioatedthat molybdenum
values in this area lie well below •monomioallyintereeting
amounts.

1) Scatteredeampleeindioatedoombinedoopper-oobalteontente,
approachingecononicallyintereating Theee pointe

are so widespread,however,that there seema littleohanois
of outliningthe major tonnageethat would be requiredat
the low grade Of q,25% copper equivalant.

h) No furtherwork ie juatifiedon theoe deposits.

	 A.7.1“;JI



LIST OF ENCLOSURES

Appendix I : Assay Results.

Fig. 1

-

Location Map
Fig. 2

-

Brown's Assay results (1952)

Sample location maps:

905-14-1

905-15-2

905-14-3

905-14-4

905-14-5

905-14-6

905-14-7

905-14-8

905-14-9

Surface Samples, Skuterud Mines,Southern area.
Surface Samples, Skuterud Mines,Northern area.
Forhaabnings Level, sample localities.

Clara Level, sample localities.Central section.
Clara level, (Northern section),sample localities.
Clara Level (southern section),sample localities.
Clara and Ludwig Eugen levels,(West-Central section) sample localities.
Ludwig Eugen level (Cross-cut and Northdrive) sample localities.
Ludwig Eugen level (south drive)sample localities.
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ASSAY RESULTS



Sam710 No.




Cu Z Co Z Mo Z

14 00 054




<0.01 ‘0,005 <0.001




00 0:79




0.07 0.025 0.002
14 01 002




.0.01 0.005 <0.001




003




0.07 0.011 0.001




004




0.05 0.007 <0.021




00o \ 0.03 <0.005 <0.(501




008




0.24 0.010 0.001




009




0.09 0.006 <0.001




011




0.06 0.012 <0.001




012




0.06 <0.005 <0.001




012A




0.02 0.005 <0.031




035




0.02 0.005 <0.001




045




0.08 0.020 <0.021




046




0.07 0.040 <0.001




047




0.06 0.023 <0.001




048




0.01 <0.005 <0.001




049




0.02 0.005 <0.001




050




<0.01 <0.005 <0.001




051




0.09 0.078 0.001




052




0.02 0.006 <0.001




053




-0.03 0.008 <0.001




054




0.03 0.011 <0.001




056




0.08 0.025 <0.001




057




0.01 0.005 <0.001




058




<0.01 <0.005 <0,001




059




<0.01 <0.005 <0.001




060




0.09 0.055 0.003




061




0.07 0.024 <0.001




062




<0.01 <0.005 <0.001




062A




<0.01 '0.005 <0.001




063




<0.01 0.006 <0.001




065




<0.01 <0.005 <0.001




006




0.04 0.014 <0.001




067




0.03 0.007 <0.001




074 r 0.04 0.039 0.001




075




0.06 0.017 0.001




075A




0,06 0.11 0.001




090




0.11 0.025 0.003




091




0.11 0.007 0.003




092




0.16 0.090 <0.001




093




0.25 0.036 <0.001




093A




0.2e 0.025 <0.001




095




0.05 0.016 0.00]




096




0.06 '0.016 0.002




097




0,15 0.006 0.001




098




0.09 0.015 <0.001




099




0.02 <0.005 <0.001




100




.0.02 '.<0.005 <0.001




101




0.04 \<0.005 <0.001




102




0.34 1 0.030 <0.001




103




0.10 0.017 <0.001




104




0.03 0.012 <0.001




105




0,10 0.013 <0.001




106




'0.03 0.013 <0.001




107




\0.03 <0.005 <0.001



I.

Sample No.




Cu 7 .Co7. No 7

14 01 108




0.08 0.015 0.006




109




'0,05 0.007 0.001




110




r '0.s7 0,008 0,002




112




0.05 0.054 0.001




115




0.05 0.016 .<0.001




11U




\0.03 0.008 <0.001
14.r. .11.1




m),05 (1,009 0.002




C14




No..)6 ,0011 0.003




015




'0.07 <0.005 <0.001




01'6




0.06 '0.005 <0.001




0)7




0.05 0.027 <0.001




018




0.04 0.015 0.007




019




0.35 0.015 <0.031




020




0.06 .0.019 <0.001




021




0.06 0.008 <0.001




022




0.02 0.005 <0.001




023




0.04 0.006 <0.001




0>4




0.01 <13.005 <0.001




025




0.11 0.012 -0.003




026




<0.0.1. <0.005 <0.001




027




`0.03 0.011 <0.001




028




0.01 <0.005 <0.001




029




<0.01 <0.005 .<0.001




010




<0.01 <0.005 <0.001




031




<0.01 <0.005 <0.001




032 t 0.02 <qmos <0.001




033




0.01 0.002 <0.001




034




0.08 .<0.005 <0.001




035




0.03 <0.005 <0.001




036




0.06 0.015 <0.001




037




0.08 0.015 <0.001




038




0.14 0.030 <0,001




042




0.03. 0.006 0.001




043




(1.07 ,0.009 <0.001




044




0.07 0.012 <0.001




046




0.02 <0.005 <0.001




048




0.01 '0.009 <0.001




049




.0.05 0.0.13 <0,001




050




.0.10 0.007 0.002




051




'0.11 0.013 0.001




052




'0.03 0.006 <0.001




053




N0.16 0.006 <0.001




054




'0.10 '0.031 <0.001




055




0.02 0.005 <0.001




057




0.14. 0.014 0.001




058




0.14 \0.020 <0.001




059




0.17 '0.013 <0.001




060




0.07 '0.010 <0.001




061




0.04' 0.006 <0.001





,.0.04 .0.006 <0.0fll




063A




0.06 0.060 <0.001




0638




0.13 0.066 <0.001




064




0.04 '0,009 <0.001




065




0.03 0.014 <0.001




066




0.06 0.008 0.001




067




0.04 0.013 <0,001

.



I.

Sa(u)le Cu Z
/-

Co Z




1402068.2,

OhU

0.02


0.04

,010

<0.012

<0.001


<0,001

0/0 '0.04 \0.011 <0.001

071 0.06  0,011 <0,001

,072 0.07 •0.008 0,0,1

C73 0.0(2: '0.016 0.C,33

075 0.1{; 0.017 0,0:)5

1403 0.02 <0.005 <0.001

00) 0.05 0.073 0,001

008 0.02 0.006 <0,001

0'19 0.08 0.018 <0.001

010 0.02 <0.005 <0,001

022 0.05 0.08 <0.001

013 0.02. 0.006 0,001

014 0.08 <0.005 <0.001

016 0.08 <0.005 <0,001

017 0.14 0.053 <0,001

018 '0.03 0.006 <0,001

019 0.01 0.011 <0.001

020 0.04 0.005 <0,001

021 0.01 <0.005 <0.001

022 0.04 0.009 <0,001

023 0.10 0.02,4 <0,001

024 <0.0) <0.005 <0,001

025 0.02 <0005 <0,001

Oih 0.03 0.007 <0.001

027 <0.01 <0.005 <0,fl01

02Ye; <0.01 <0.005 <0,001

029 0.01 0.007 <0,001

030 0.02 0.008 <0.001

frfl 0.03 <0.005 <0,001

032 <0.01 <0.005 <0,001

033 0.05 <0.005 <0,001

034 0.04 0.020 <0,001

035 0.08 0.015 <0.001

036 0.05 0,021 <0,001

032 0.10 0,017 c0,001

038 0.01 0.007 <0.001

040 0,03 0,009 0.003

041 0.02 0.023 <0,001

042 0.03 0.010 <0.001

043 0.02 0.009 <0,001

044 0.03 0.008 <0.001

045 0.01 0.009 <0,001

046 0.02 0.008 <0.001

047 0.03 0.005 <0.001

049 0.19 0.042 0.001

050 0.01 0.009 <0.001

051 0.02 <0.005 <0,001




0,06 0.048 0.007

053 '0.06 0.009 0.001

054 0.45 0.029 <0.001

655 0.05 0.036 <0.001

056 0.10 <0.005 <0,001

057 0,02 0.006 <0.001

Con9



Sa mpleo. Cu Z Co %




Mo %

14 03 058 0.02 <0.005




<0.001

059 0.06 0.009




(..002

060 0.05 <0.005




<0.001

061 0.01 0.008




.0.005

062 0.02 0,025




<0.001

054 0.04 0.008




<0.001

.14 04 059 0.07 0.008




0.003

060 0.03 <0,005




<0.001

061 0.03 0.013




<0.001

062 0.10 0.005




<0.001

063 0.19 0.012




<0.001

065 0.16 0.005




<0.001

066 0.03 <0.005




<0.031

067 0.02 <0.005




<0.001

068 <0.01 <0.005




<0.001

069 0.05 0.007




<0.001

070 0.17 0.008




0.001

072 0.07 0.006




<0.00)

073 0.0.2 <0.005




<0.001

073A <0.01 <0.005




<0.001

074 0.02 <0.005




<0.001

075 -0.01 <0.005




<0.001

076 0.03 <0.005




<0,001

077 <0.01 <0.005




<0.001

078 <0.01 <0.005




<0.001

079 <0.01 <0.005




0.010

083 <0.01 <0.005 • <0.0t1

081 <0.01 <0.005




<0,001

032 0.09 <0.005




0.001

083 <0.01 <0.005




<0.001

084 <0.01 <0.005




<0.001

085 0.01 <0.005




<0.001

056 <0.01 <0.005




<0.001

087 0.01 0.005




<0.001

088 <0.01 <0.005




<0.001

089 <0.01 <0.005




<0.001

090 <0.01 <0.009




<0.001

091 0.02 0.009




<0.001

092 0.02 0.009




<0.001

093 <0.01 0.014




<0.001

094 0.03 0.628




<0.001

095 0.01 <0.005




<0.001

096 <0.01 <0.005




<0.001

097 0.01 <0.005




<0.001

098 <0.01 <0.005




<0.001

099 <0.01 <0.005




<0.001

100 <0.01 <0.005




<0.001

101 0.02 0.025




<0.001

102 0.01 0.008




<0.001

104 0.02 <0.005




<0.001

105 0.04 <0.005




<0.001

106 <0.01 0.008




<0.001

107 <0.01 0.005




<0.001

109 <0.01 <0.005




<0.001

110 0.01 0.007




-0,001

112 0.02 <0.005




<0.001
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de C Co No

04113 0.05 0.038 <0,001

114 0.08 0.022 0.001

115 <0.01 <0.005 <0,001

116 <0.01 <0.005 <0,001

.117 <0.01 c0.005 <0.031




<0,01 <0.005 <0.001.




<0.01 <0.005 <0.00,

12t) 0.04 0.008 <0.001

121 <0.01 <0.005 <0,001

123 0.03 <0.005 <0,001

124 .0.10 0.014 <0,001

125 0.04 0.021 <0.0.)1

126 . 0.04 0.010 <0,001

127 0.01' 0.008 <0.001

128 0.06 0.015 <0,001

128A 0.03 0.032 <0.001

129 0.03 0,013 <0,001

130 0.06 0.014 <0.001

131 0.04 0.011 <0.001

132 0.07 0.008 <0.001

134 0.02 <0.005 <0.001

135 0.03 0.005 <0.001

136 0.02 <0.00.5 <0,001

137 0.15 0.025 <0,001

138 0.01 0,012 <0,031

139 0.10 0.017 0,001

140 0.06 • 0.010 0,0(J2

141 0.01 0.011 <0.0,31

142 0.01 <0.005 <0.001

143 0.01 0.006 <0.001

144 0.01 0.031 <0.001

145 0.13 0.037 0.001

146 0.09 0.030 0.001

147 0.06 0.026 0.001

148 0.01 0.013 <0,001

149 0.01 0.005 0.001

150 .0,07 0.011 <0.001

151 0.04 0.012 <0.001

152 0.08 0.006 <0.001

153 0.10 0.018 0.001

154. 0.07 0.010 <0.001

155 0.03 0.005 0.001

156 0.08 0.014 <0,001

157 0.02 0.011 <0,001

158 0.02 0.016 0.003

159 0.02 <0.005 <0,001

160 0.01 <0.005 <0.001

161 .0.01 <0.005 <0.001

162 <0.01 <0.005 <0.001
irt 0.01 0.006




164 0.01 <0.005 <0.001

165 <0.01 0.009 <0.001

166 0.01 0.010 <0.001

167 0.02 0.011 <0.001

168 -0.01 0.010 <0.0())

169 -0.01 <0.005 <0.001

270 <0.01 0.005 <0.0fll
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Sanp 1cTte r.No.
Cu 7..

co "Z
Mo 7.

ProM18/771
<0.01

<0.005...
.<0,001

1401 005 71
0.03

0.014
<0.001

140100771
<0.01

<0.005
<0.001

140)01371
iwic:5:- r . ni • 0.020.

<0.001

1401014-71
<0.01

<0.005.
<0.001

1401 015 71A
<0.01

<0.005




140101571»
,<0.01

<0.005
<0,001

140101671 .
<0.01

<0.005
<0.001

140101471
<0.01

<0.005
‹0.001

14a102:771
.0,02

0.013
<0.00)

-140102,71
, 0.01

<0.60i
<0.001

1401 07271
<0.01 <0,005

<0.001

14,1102371
<0.01

<0.005
<0,001

1401 02471
0.03

0.006
<0.001

1401 0?571
<0.01

<0.005
<0.001

140102571
<0.01

<0.005
<0.001

140102.771
<0.01

<0.005
<0.001

140107871
<0.01

c0.1y);
<0.001

1401 0.,4 71
0.01

<0.005
<0.001

14010);)71
<0.01

<0,005
, 0,001

140103171
<0.01

<0.005
0.001

1401 03271
<0.01

<0.005
<0.001

14010s71
<0.01

<0,005
c0.001.

140103471
0.0)

<0.005
<0,001

1401(3571
<0.0)

<0.005
().001

140103671
<0.01

<0.005
<0.001

140103771
<0.01

<0.005
<0.001

140103.371
<0.01

<0.005
<0 .00)

14010 ;071
<0.01

<0.005
<0,001

1401 040 71
<0.01

<0.005
<0.001

1ilol I vi I71
<0.01

<0.015
<0.001

140104771
<0.01

<0.005
<0.001

.1401 043 71
< 0.01

<0 . 005
0 .001

140104471
<0.01

<0.005
<0.001

.11!02 no;71
<0.01

<0.005
c0.001

1402 00271
<0.01

<0.005
<0.001

14020,i)71
0 .a4

<0.005 co, cln I

14977174 71
0,01




0.0n5
14020(',71

0.04
0.008

<0.001

1402 0;i6 71A
0.10

0,038
0.002

1402 006 718
0.05

0.0)0
0.001

1402 0n7 71
0.03

0,006
' <0.001

T:7,1j2-(V;r71.
0.09

0.007
c0.001

14'  :"FT1Y)71
0.0G

0.022'
<0.001

141i2-71:.1.171
0.08

0.01 4 '<) .001

1402-0Ir 71
0.02

0.006
<0.001

1t (if-0 ; 271
0.01

0.005
<0,001

14a2-6-1)71
c 0.01

<0.005
<0.001

J1103 00171
<0.01

<0.005
<0.001

1465-tRR 71
< 0.01

<0,005
<0.001

1403 (107; 71
0.01

0.006 <0.001

14(Froo7 71
0.03

0.008
<0.00)

riasti'” 7 I
< 0.01

<0.005
<0.001

1tic13eill'71.
0.03

0.008
<0.001

1403 012 71
‹. 0.01

<0.005
<0.001



Sam le Ref. N. Cu % Co %
No % '

:1404 003 71 0.08 <0.005 <0.0011404 004 71 0.32 '0.080 <0.0011404 005 71 0.38 0.1s.1 <0.001
1404 006 71 0.15 0.062 comoi1404 007 71A 0.04 0.00f,

(0.001
1404 007 7115

0.07. 0.020 cp.001
1404 009 71

0.08 0.026 <0.001
1404 010 71

0.10 (0.065 <0.0011404 012 71
0.03 <0.035 <0.001

1404 013 71
<0.01 <0.0a;

<0.001
1404 014 71 <0.01 .0.0,(11404 015 71

0.08 ..0.005
0.001

14ø4 0,6 71
0,•;

n., ',I <Ø"1
11.0'1 0!,

.0.00!
1404 018 71

<0.01 <0.00; <0.001
1404 019 714 <0.01 , L ir.r) <0.0A1404 019 714

0.02 0.014 <0,0,111404 020 71 <0.01 ,11,0W, <0.0911404 021 71A <0.01 .0,(I0.)
.<0.0011404 021 714 <0,ø1 .0.1,0', c0.0111404 02.3 71 <0,01 ,o,.,I', •.0.0111404 024 71 <0.01 .0,005
,0.0011404 025 71 .0.01 e0.0i, .:0.0011404 026 71 <0,01 •1,4HiS ..0.001

1404 027 71 <0,01
•.0.00s •0.0011404 028 71 ..( .01 <0.00) ‹.0011404 07‹, 71

0.07 •11,0•1•.%
40.001

1404 010 71
0.11 0.110

<0,031
1404 011 71

<0.01 <0.05
<0,001

1404 032 71
<0.01 ..r0.00') cOmOil1404 033 71 0,02

0.01r,1404 014 71
0.11 0.n1/ <0.001

1404 U )% 71
0.04 <0.~ <0.0011404 0 /, 71
0.0.

i).075 .U.U.)1
1404 037 71

0.03 0.007 <0.001
1404 038 71

0.11 (1.060 <0.neu1404 039 71
0. li 0.0n91404 040 71
0.04 0.0111404 041 11

•0.01 -<  "!) ,~11404 042 71!1
0,06. ..0.0(Y1 .0.0n1

1404 01.2 718 ep,n1
-0.0011404 tv.1 71 b ii?

(i.(1),
.ti,fi li

14n'. tI.4 ..1
• 11.1.1

.1,114)% .0.0 1
1404 045 71

'li.I11 ..0.00% . 0,01/41I1404 046 71
0,06

0.00,,1404 04: 71 .(L.11
•0 •KJ, t I

0..): r. ,r,..14Ø14 04') il
.0.01 ..1,41“N .0“  0'1404 oi3O-11
• u,1, 1 ,(1,(IgS .11,11411404 o",1 il •11,(11 ..0,(rn'i ..0.6011404 052 71
.0,01 .i1,0•J'i .0,0111
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Oil

1404(052) 71

	

0,02 -0,00's
1404,054 71

0.06
'11.00', .0,11011404 05S 71

<0.01 ..r,()1)', <0.001
1404 056 21

0.11 0.006 <0.001

	

. i 1404 057 71
0.01 .o.00% <0.001' 1404 0i8 71
0.,./1 • 0.(AI', c0.001

	

i 1404 07/ 71
0.02

m.('0) <0.001

	

4
14 0 0 71

0.02 0.012 c0.001•
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