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Tittel

Interne månedsrapporter A/S Sulfidmalm

IForfatter

Nixon, Frank
Kjærsrud, Kenneth, Hansen, Finn

LSivertsen, Ronny

Kommune

Tynset
Sør-Varanger
Steinkjer
Bindal
Eidsvoll

(Highlights), 1981

Dato Ar

1981

Bedrift (Oppdragsgiverog/eller oppdragstaker)

A/S Sulfidmalm

1: 250 000 kartblad

Roros
Kirkenes
Namsos
Mosjøen
Hamar

Fylke Bergdistrikt 1: 50 000 kartblad

Hedmark 16203 23332 17233
Finnmark 1825219151
Nord-Trøndelag
Nordland
Akershus

Fagområde

Geologi
Geofysikk
Geokjemi
Boring

Råstoffgruppe

Malm/metall

Dokument type Forekornster (forekomst, gruvefelt, undersøkelsesfelt)

Vakkerlien
Pasvik Syd Polmak
Skrattås
Kolsvik
Eidsvoll

Råstofftype

Ni, Cu, Au Zn, Pb

Samrnendrag, innholdsfortegnelseeller innholdsbeskrivelse
Inneholder kortemånedsrapporter, både mellom feltarbeidere og prospekteringsleder samt mellom
prospekteringslaeder og Hovedkontor.
Gar gjennom de arbeider som er utført i hver måned Spesielt interessant geofysikk og boring paSkrattås, samt
Bindalen og Pavik.
Omhandler også mindre arbeider i Ølve, Hardanger.
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COteUTERIZEDRAW MATERIAL EVALUATIONAND

EXPLOITATIONPLANNING IN THE CEMENT INDUSTRY

by Arvid Holst Mnrtensen

F. L. Smidth & Co. A/S
Vigerslev Alle 77
2500 Valby, Denmark

ABSTRACT

The rational exploitationof deposits for cement manufacture re-
quires evaluationof the material, the planning of the quarrying and
the right choice of quarry machinery. By using a computer for all
evaluationsand planning work the optimal recovery of Literial is
arrived at and a quarry layout - and machinery is decided upon. The
result will be uniform production throughout the life of the deposits
using a rationally chosen quarry equipment.

INTRODUCTION

The fundamentalprinciple governing the manufacture of cement can
in general be described as a process involving the grinding and
mixing of several raw naterials and burning of the mixed product,
the so-called raw mix. Characteristicof cement technology is that
the raw mix is subjected to strict requirementsregarding mean com-
position and homogeneity, in order to ensure an Acceptable product
as well as a steady run of the cement kiln. Experience shows that
these requirementsare easily met if the raw mix can be manufactured
from raw materials already showing a high degree of homogeneity.On
the other hand, this fact results in a stringent definition of the
production system engineering in connectionwith the production of
raw materials. The task vill be the transformationof naturally in-
hamogeneousdeposits into a homogeneous factory feed, the factory
feed being defined as a continuous flow of material from the crushers
to the raw mills, or the amount of material in a prehamogenization
store, in a slurry basin or in a stockpile.



The transformation,as defined above, involves the itilowH.•
partial processes to be performed: A blending-homegenizatiossr,o,ss
and a loosening-camminution- and transportationpr, —,s. Rawover,
due to the striet compositionalrequirementsas regards the 1:htet  
feed it is obvious that blending and homogenization are of pri=v
importance.Accordingly,this process is considered first durira:
planning,resulting in a certain working procadure - or stratugy tor
the quarry as well as a quarry layout.Having determined thv taarry
strategy- and layout the conditionsof loosening-comminnt:os-
transportationare indirectly determined.

During the planning of the blending-homogenizatinnprocess
necessary to observe certain fundamentalprinciples. A store, with
hamogenizingability for instance should be fed se as to t'al1rt•

hamogeneity in the batch, but also a constant mean compositior.
individualbatches, should be aimed at. This is necessa.: te moi:Jaiv
steady working conditions during the mixing of the stored raw r.:c-
rials. Further, a varying mean compositionof the individual hat:hts
greatly influencequarry production, eventually resulting in hiyhlv
varying productiondemands.

In order to achieve a constant mean camposition in individual
batches differentmethods may be applied. One might he to hlend
material from different parts of the deposit or from difterent
sectionsof a quarry front, another to apply a store big eh,,let;Ltu
contain all types of materials encounteredwhen working a
long quarr: front. Under certain circumstancesthe reduction a:
bench height may have a favourable effect.

Obviously, the optimal solution of the blendingchertogenHatTei
process (and hence indirectly the loosening-cumzinuticni- dnd -

portation process) has to be found through a complex co=pn:atias
pattern. The computation should consider the mutual rtlationsSis
between quarrymachinery, quarry strategyand homegtatizatianrtcsa
as well as the relationshipbetween the total blending-TsTag,aa:liv
process and the deposits in question.The solution ot a nnevriie.
problem of that type lends itself naturally to the applieatien
EDP methods. In the following sectionsan EDP system det.o•lopea
the purpose is described in some detail.

GENERAL OUTLINES OF AN EDP SYSTEY.

FOR PLANNING OF TIW PRODUCTION


OF THE FACTORY FEED

The EDP system developed for planning of the production nf the
factory feed has been worked out as an interactive system. This
results from the fact that many decisionswhich h-te to le m“de
during the computationsare impossibleto express v'tntitoHtoTv
the interactionof an operator skilled in the field ef .tt.nt - :
quarry technologyis required. Further, the system is tividtv:isto



several indiv dual program units, each of whicI :uliil.
goal. ThH. is especially important, since thi syter. i.
cover a wide range of conditions and require.. -! to
wide range of problems. As it is now, the prograifhaitr :
combined in any way a specific problem may require.

The primary input data to the system is a spctidl distft1
chemical analysis,normally obtained through the systumatt.
of drill core samples. The number of analysus may he well aht,‘m
1000, each analysis containing up to 17 variablen in th fc.n:
weight percentagesof oxides.

The fundamentalprinciples governing the compatati
are that of removal or addition of unit blocIs or r
body of rock, as well as "blending" of rock b;)diesot yarvt
and quality. Therefore, the mathematics applied are in pr.:.
quite simple, generally numerical integratiitn,superimpfsei
iterativeproceduresand the solution of mu1tiple linear tc--•ttnns.
The unit block, which is the computationunit pr,)per,ir
a horizontal slice, limited by the core sample div1sion (ner-




mally 1 to 5 m spart)2and the correspondingarea of influene, (nor-
mally 2500 to 40000 m ) and with a mean composiiion representelhy
the core sample analysis.

The treatmentof an actual problem falls in three stages, i.e.
preprocessingof input data, survey of the inherent propertiesnf
the deposits in question and finally the production system er

ing of the factory feed. The different stages are describel in t1m
following.

PREPROCESSING OF INUPI

During the preprocessing stage the input Iatc:
suit the integrationtechnique applivd. Also, av tris r.
variable to he used in the computation is definer.
as weight percentagesof individualoxidet. br urvI. !H

riables, found only in cement technology,=.1V S3MetiMch h,

ferred. These are the linear operands of the se-c:slied
the weight percentagesof the elinker minurris, ‘4
accerdancewith the requirements concerniny,

Generally speaking, all types of variables cdn tta
computations,provided they are linear. However, nits;
countered in thece types of problems, a non-lin,Ar variable ean he
transformedinto a linear operand. Thus any "raiio ef oxides" -
variable can he hrought on a linear form as shoyn

Oxide ratio of sample
201i

20—.
21



Linearoperandof oxideratiofor sample

45i01/02 IOli- (preset01/02value)

Here,for instance,the preset01/02valuemight be a cut off
grade.

As longas the originaldrillholeanalysesare truly representa-
tiveof thegeochemicalvariationwithina deposit,a new set of
interpolateddrillholevaluescan be generated.This would be
necessaryin casethedrillgrid is toowide,in relation to topo-
graphy,to ensurea sufficientlyaccuratedeterminationof volume
(andhencemean composition).The numberof generated holes are
determinedaccordingto a preliminaryconvergencestudy.

In caseof dippingstratathemean compositionof the unit block
(asdefinedabove)is no longerrepresented by one single sample
analysisframone level.The unitblockwill contain strata repre-
sented by sampleanalysesfromseverallevels, the number of which
depend essentiallyupon the dip.Therefore,all original drill
sample analyses are regroupedfor eachunit block, taking into
considerationtheactualnumberof strata occurring in each of them.

SURVEYOF THE INHERENTPROPERTIES OF THE DEPOSITS

The objectof the surveyof the inherentpropertiesof the depo-
sits is to establishthemost appropriatebasis for a planning of
the succeedingcomputations.Also,it aids the operator in easier
decision-makingduringthe interactivestages of the computations.
Therebya lotof superfluouscalculationwork can be avoided since
unsuitablesolutionscanbe eliminatedon a very early stage.

Through the use of descriptivestatistics,such as frequency di-
stributionsand regressionanalysisthedifferentrock types are
classified and grouped. With this as a basis the spatial distribution
of the different rockgroupsare investigated,whereby the strati-
graphy and the structure of thedepositare laid down. Concurrently
with the analysisof the structuralelements of the depo-it a nume-
ricalanalysisis run.The cumulativemean compositionfor each
levelin eachhole is calculated.The variations in mean composition,
cumulativemean compositionand cumulativevolumefor each sample
levelare scannedfor the totaldeposit.Further, the numerical
distributionof compositionvalues(hereaftergeochemical distribu-
tion pattern)are scanaed for any levelof interest.The result of
this will appearon a lineprint,showingthe area distribution of
actualmaterialsof differentquality(Fig.1).
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PRODUCTION SYSTEM ENCINEERISC OF THL FAUJLIRY YLL,

Having determined all the inherent properties 01 tb.-

production system engineering of the factory leed is .


During this process Stage, which is by far the mpst imprt.r,,

main problems are treated. These are 1. optimizationof tf,

recovery of raw materials from one or more dep,sit3, 2.

an optimal quarry layout, and 3. optimizatien of ma,:hiDerv

sions- and numbers, comprisingquarry equipment, rru-ht,rs,

stores.

Optimizationof the Total Recovery
of Raw Materials from one or more Deposits

In case of only one deposit it appears from tht surfly ot the

inherentproperties if the mean composition s,:flisfyff,±cf,mical r.•_

quirements.If not, it is obvious that the t.,tal of tbc


posit contains some unsuitablematerial whief ha' ta f,



Due to the applied integration techniquea "removal" unit as well
as a removal (or cutting) sequence has to be selected.The removal
unit may be either the unit block, as defined in the preceding
section or a uumber of these volumes, combined according cu a selected
cumulativemean composition.The removal sequence is defined in
terms of the drill hole'ne(abers,indicating the sequence in which
the removal units are eliminated from the total volume.

During a singlerun of this program_stepmaterial is successively
removed from the total volume until the mean composition of the
reMaining volume meets the chemical requirements.The amount of ma-
terial reMOved is'controlledby a permittedmax. or min. composition
value for the removal unit, whether it is the sample composition in
case of the unit block or the cumulated sample composition in case
of combined unit blocks. The max. or min. camposition limit for the
removal units is then altered through a series of progrs steps
until the max. obtainable volume for a satisfactorymean composition
is achieved. The "removal-process"is in practice carried out in a
number of differentways. It may be an integral part of the quarry
layout or, on the other hand, it may be part of the exploitation
nrocess itself, all depending on the degree of dispersion of the
unsuitable material. As a result, the mean composition of a deposit
may be controlled through a specific localizationof the ultimate
fronts of a quarry or by removal of a certain amount of the material
as waste. Otherwise,When the unsuitablematerial is widely dis-
persed throughouta deposit a continuousdressing process such as
washing, synd separationor flot'ationmay be applied.

By a suitably selected combination of removal unit and cutting
sequence all the above-mentionedsituations can in fact be simulated.
Consequently, it is possible to make a comparison between the effect
of the individual"remaval-processes",and hence to select the one
resulting, for instance, in the largest recovery of raw materials åt
lowest costs.

As long as only one deposit is considered, the optimal recovery

of raw materials is achieved with the campletion of this compuration
round. However, in most cases dealing with the manufacture of cement,
material from more deposits has to be mixed in order to ensure the
correct raw mix composition.Obviously then, a given volume of a
specificmean composition, suitable for mixing, has to be localized
for each deposit. Since it is not possible, at the outset, to de-
termine the most appropriatemean composition,a range of mean com-
positions are selected for each deposit. Thereafter, the optimization
procedure describedabove is applied for each selectedmean composi-
tion for each deposit. The result will be a number of possible
volumes for the differentmean compositions,an example of which is
shown on Fig. 2 for one deposit. Notice in Fig. 2 also that three
differentmethods of establishing the ultimate floors of the pos-
sible quarries are indicated, each resulting in different volumes



for the same mean composition.This is a
when the "removal-process"chosen is that of eontrelliflptle•ru


composition through localizationof the ult:-,te quarry fronis.

Having establisheda number of possible volumes for eael,deposit,

OPT/Ivid

AMOU817 Of...ysT"""r"~

.t.".”ja

mo!
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Fig. 2. Optimum amount of raw materials for twu meth.e'»stih-

lishing the quarry ftoor.

these are cxxnbinedsystematicallywith du, :

compositionot the resulting raw mix. What is t,.h. -

solution depends entirely on the actual probierz. :

sits localized near each other and near te the ritt 0 ihe

optimal solutionwould obviously be the maximum eunihineivelum,.

the other hand, in case of one deposit situated at a e,redt

from the other dtposit situated at the plant site the eptimil solu-

tion might well be the max. combinedvolume for the susJi,d.!poe;s.il,L

volume of the distant deposit. Fig. 3 shows an example ol the maxi-

mization of the combinedvolume of two deposits.

Planning of an Optimal Quarry Layout

The first step during this computation stag, ir 11,v.

distributionof materials of different quality with t v

Sfe
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Fig. 3. Max.mization of combined volumes of two quorrics, tio 1,—
quired Ca0-content of the raw mix being 437.

of the established volumes of the individudl dtis,si
hy scauning the distribution of composit i vdlucs, c

principhy. already described (the geochemicul dis:ri
The investigation will show if the different typee 0:
localized to certain, larger areas or are uniformly
throughout the volume.

In case of a uniform distribution of the differt.nt typeH
rial the computation may proceed to the next step. otherxi--.,
convenient to estimate if the areas containing differenr
are so far apart that common practice excludes the possibility
quarrying them together in the same benches. lf this is th.

total volume is divided into a number of quarry units t, h, wi
separately.

The number of quarry units established, the computation c
ceed, the next problem to be treated being the establish
bench layout. Here, necessary consideration must be given to v;:rius
requirements arising in connection with accessibility, top\.grapal
conditions, location of ground water level and the rfluy

to some degree limit the choice of a bench layout bosed cx,lusivciy
on chemical conditions. The bench layout can be comput. ,cor-hfg

to two methods, the one to be chosen depending on the chemi,di
requirtments. For instance a maximum limit of å detriL“tol c[1:1p.:coo
such as Mg0 or el- may be given, or on the other hand -inimum Ihn

•
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1

I.

I.

may be given for some other component (e.g. Ca0). This imultet tha:
the mean bench compositionshave to be kept within these

For this case a deviation value is stipulated, so tItat no
mean compositionwill deviate more than a certain valus frat.,the
mean compositionof the total qua'rryvolume. The total volume is
then scanned from top to bottom, a bench level being defined each
time the mea compositionof a scannedvolume equals the quarty mcan
composition- the deviation value. The final bench layout dotanda on
the geochemistryof the deposit, but will generally he charata.riz,:t
by a number of benches of unequal thicknesses. Therefore, it il
sometimesbe appropriate for practical reasons to unify tht smaller
benches, which is quite acceptable from a chemical pnint ci yisw.
Contrary to this, a larger bench cannot generally he divided intc a
number of smaller benches to be used individually,withoct vtolating
the demand on chemistry.

11001 ••1•LV1Ii 2 - 6.0•TIMD •0511/010 81.C. ANAL YSIS ( A':•

C(~05 1.1.0 l• 11C •1•51,11, D.

1 .111

- Fig. 4

Fig. 4a. Investigationof uni- Fig. 4h. Selettion of btut*,
formity of bench composi- from Yig. :1
tions for all possible hs:

bench positions.

Provided that no critical min. or max. limits exIst, the hunch
layout is computedmore freely. For a given bench thickraa,t, tto
bench volumes - and mean compositionsare computed for alt possibl,
bench level positions (Fig. 4). For example, for a bench thicknotts
of 20 m and a sampling interval of 1 m, 20 possible bench level
positions exist and hence 20 possible bench layouts, each with a
number of benches depending on the actual thickness ef the dtposit.
The bench thicknessmay now be altered,whereby tbc tart,,ntati.s
cycle is repeated.Within the limits of bench thiokntsses o-trtallg
applied in quarrying the optimal.bench layout viii otten lethat
showing the smallestdegree of variation in composition
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I.
1

to bench. This ensures the mcst uniform working conditions during
production and hence the lowest level of surplus capacity of the
machinery.

With the establishmentof a bench layout the question arises,
where to start quarrying and how to proceed. Also in this case con-
siderationhas to be given to certain practical conditions on acces-
sibility, topography,etc. Otherwise, the working procedure is
governed by chemistry, so far as uniform working conditions are con-
cerned.

The geochemicaldistributionpattern is investigatedfor each
bench in each quarry. For uniformly distributedmaterial in the
benches no specificworking procedure can be deducted. For localized
areas of differentmaterials, these are combined systematically,
bench by bench. The result will be a mixing sequence for the areas
in question, ensuring the most constant mixing ratio, and hence the
most uniform working conditions (Fig. 5). The application of a
specific mixing sequence depends on the variation in mixing ratio
for a straight-forwardquarrying of the benches. As long as this
ratio is consistentwith the unavoidable error ok estimationwhen
determiningmachinery capacities, there would appear to be no need
for a specificmixing sequence.

5EFPOINT FOR RAW
COMPONENTI 95ANO

OUARRY 1.

BENCM FIELO VALUE

15.00

VOLUME RATIO

OuARRF

BENCH FIELD VALUE

2.

VOLUME




31.02 .1236E.06 .49 1 7.09 .2503E.06

2
35.62

35.62

.9654(.05


.2735E.06
.38
.42

I
2

7.09

6.33

.25172.06


.6504E.06
3 31.69 .1525E.06 .52 2 6.33 .2936F.116
3 31.69 .9046E.05 .40 3 6.39 .2284(.06
4 17.17 .2150E.06 3.05 3 8.39 .7058F.05
5 27.39 .1003E.06 .53 3 8.39 .1880(.06




27.39 .32025.05 .37 4 10.44 .8700F405




27.39 .1267(416 .43 5 9.62 .2917E.06
6 20.113 .10611E.06 1.07 5 9.62 .99I0E.05




.1317E*87




.2411(.117

Fig. 5. Computationof mixing sequence. The variables (bench and
field) have been manipulated so that successivemixing
ratios are shoym for a predeterminedmixing sequence.



Optimizationof Machinery Dimens ons and Numhers

On the empletion of the camputationsdescribed in tht.provious

sections,all necessary informationabout the quarries ih

are obtained. The resulting quarry layout and strategy are h ddrdi:y

available as a series of possible solutions, tho number, hawevtd',

depending on the actual problem. As already mentioned, the quarry

layout and strategy determine indirectly the dimensions and numhers

of quarry machinery units, when related to the stipulatedta;ta

It now remains to be investigatedwhich of the possible hnTn.hh

the optimal one, this on the other hand giving rnformation

types of machinery to be applied. The investigationis peri.dr

a simulationof the quarrying, tbe result heint a curvi tba‘cat

runningmean compositionof the factory feed (Fig. 6).

oonoo
OUALITY CONTROL CARD 1.11111'7^

51MMATIO LArLu.nogM OU","

Fig. 6 Running mean compositionot Iactory feed ter
deposit when applying a rt jergcnization

metric capacity310,000rn.Ea1. abECisS,,.

equals 10,000 m the ion o.

ordinate.

Remembering that the factory feed is definej.In

volumetric capacity of a homogenizationstort, n

is obvious that the runningmean compositiono: the fact,':

dependent on this factor as well. The volumetric capacitv

stockpiles,etc. therefore enters the simulatinnprogra= as a

riable.

Another variable included in this proy,ra=

tht produetivequarry front. Uowever, aab:a

only for tw.:directions, perpendicuiatttAH:

the structura element analysis frum th. auryta

1

• '

420
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properties of tbe deposit is of great importance. From thir,
directions of greatest and mmallest frequency of composition varia-
tions can be deducted, these being the ones of main fnterest.
most cases, where stratified deposits are concerned, the
of greatest and smallest frequency are perpendicular to each rther.

Finall:, the burden of a blast hole series enters as a va,
and can be altered independently of bench thickns.

The optimization procedure applied dependn te a very
on the actual problem. Considering the wide range
tions frow one deposit to another as weli an the various
arising either from chemical - or operative reasons it weal.f
impossible to generalize the optimization procedurc conniefe
However, a procedure applicable in quite a number of ca-es
very general ‘..ayhe described as follows: running factor.

composition is simulated for instance for a set of stan.:ard
capacities, the quarry layout and strategy being kenc
for another suitable quarry layout and strategy the pre(.dure is
repeated. All solutions not meeting the chemical requirtments en t!,
factory feed are then excluded, and a cost mininization isfivaiiy
carried out for the remainder.

CONCLUSION

It is obvious that to achieve an optimal expleitali(n, o:
rials to a cement plant, thorough consideratiou mobt givon to
deposits in question, a detailed and rtliable 1

the only acceptablt basis for the planning.
of data uncountered, the only practical selution i lin
of an electronic data processing system, al,exampl, ot
been described in the preceding pages. nybttm L4

applied successfully in same cases.

REFERENCFS

1. Klinge, U., "bie Geostatistik und ihre Anw
ftirdie Lagersetittenbewertung, inshesondere lei u
metall, Bd. 24, 11.5, 1971, pp. 220- 226.

Lea, F.M., The chemistry of cement and rotwrbte,
Ltd., Clasgow, 1970, pp. 20-176.

Matheron, C., "Principles of geostatistfc Feonomie Geo egy",
Vol. 58, 1968, pp. 1246-1266.

Pfleider, E.P., Surface Mining, AIME, New Y;)11.:,196S.



:
,

.
.

r

.1`

c.,

•

.
.

•
rr

:

+
'

,

I
r

C
H

)
•

I=
1



SULFIDMALM
OSLOKONTOR'

N •

nSLC) 10RWA,

TFLF,ON

TFLE X MALM

I.

I.
1

1



H
E

N



I.
I.

I.

I.

-

,



'-'

url.IL-'

'

is-

SeZ

.2j

"r3

-

.°+/A

bT


'Tri/U£orr,r1



t

ennu iluttrt, f:

I

n

'

- L; t ,

i •

;<1.1

KE-2.

"1_11±.

tj

: A 4

".„



l(GRO NNS JOEN)

\

didich
62'

o 4k1

fl

ijj
0

41

\>
6"/ ? ,

ti 0t
a

N 0
c.1

;t1

Y3

NI kWG

EidSvoll alrnenniht..

• M

479.



Verket:.:5

C LesjabrMan



astflingirpoti

(
r

is•

.41
1

,

"I95Jpp.

\
I {S•sti •

Nyvoiuia ug

.„(t,

/ • I

	

'01 02

	

. 614.1danwin I '

„

1

ulaten

kn
•

'
.

•
.1 ilen a.
Sterai u

' Itu

1 I
Gran i6

. i•Il 'a•••;'sd • ns,
IhneslOonI

(
" `k•

.X °e frvirsenti..” • 1:-. -‘

•

.. :11:fll'-',;:ii::"k;
j, l'. ; i

	

L ......._.... ."
, ic . --, v nist ..

.-I ,IL 4 . , - , I «- / iR wn nillo t. , i '1

4 , - ) . - . i „„,..„„„„.„ , k pli
12

hagdan , rh.„.

Dalbusjii

•

hlgda.1

51 -

.r.r •

, ,
Gr 'h 


-•f ..s „
I Iiåt.0 ' '

'

'

\ ,1

L• •
Ishnbuu;)

„,
49

tia 


1151

k i
Rös'S

1150
1•01 • •

ft 
högda -

\

Li114‘1

Kl;ernhägd

K ruduls-
•

r•-

Asli-




1

fjellet

r
I .
46

(
svartå rhlis

se,

4

,

/1 1
Iafls k Ipdgda

• tht l'Ukt1.h. l urt

ei

'‘' •

	

l, • • 1
0 ii. ,. • :

i kyardhisgda .

	

, :4'.. st

	

, t
; 1

--t

, t

4-- \:,  ':). ir ii :!. .

t•-",..`i '', i ': 4' .4. 1
I. 'r ' '-e-"--.Z---it ''',.. .......\ -"Q

- ' * r • ,,,ti.., i v . : - ..m.,.,,.-----
; 11‘1 ' ) \

: 10\ \ .. - I 1 es.: . • 12 „ Å en4 Revu

Ii 9141... : . kg,..‘ i li, ,iii i,•

	

i d„, ,„4,01...; ' ( ... nsenak ,, .

i
. -1--:- - — ‘..--; 2": ________

- I
! \ ''•it.

--,;.(4,-/./E , . , ,-;ii„ '
A ..... _ ,

rr.r.4tyP ,
itua, r .

"43


leg

‘.

"44

uen

'

' 6950

-- "46

I— , 1
Die •. • Y.

' ";•tiurrhaw! •
ninillisit•tt•A ,

35'

er1/4 ' 415
6.141

••N

•



MÅNEDSRAPPORT

AUGUST -81

Til: F. Nixon

Fra: F. Hansen

905-24 Skrataas

Borehull 25 og 26, 600/400 i ett snitt parallelt 50 m lenger grid W er

boret of avsluttet denne måned. Begge hull har mektig mineralisering, mektig-

het ca. 20 m hvorav en ca. 5 m synes rikere på Zn mCu sammenlignet med fore-

gående snitt, ellers finnes svovelkis som utgjør det aller meste av mektigheten.

Hullene er ikke logget av geolog. De øyensynlig beste partier mht. Zn er

splittet og analysert. Se vedlegg 5. For øvrig er vedlagt 1-4 fra øvrige ana-

lyser fra boringene på Skrataas.

Et borehull, 27, er påbegynt for å "teste" 4. 6, Påhugg parallelt
Ibab 3k,

E / deN, ,25bgridS. Dette blir sannsynligvis siste hull i dette bore-
br

program.

905-28 Bindalen

Fluxgate mag.-målinger utført av TKJ på Grid BRINKEN. Resultatet av

disse målinger må betraktes som negative mht. å finne magnetittkonsentrasjoner

i morenen dvs, variasjoner i innsamlede data ligger innenfor det som er måle-

lesenøyaktighet for vår M700 10-20y . Hvis man vil prøve dette på nytt må-

vår prolon mag. benyttes - fortrinnsvis i "et tett rektangulært grid".

C.P. målinger i F2 utført - resultatet negativt. Vil senere bli plottet

inn på 1:200 kartet hvor også F, og Bh41/29m er plottet.

VLF-EM i 3 profiler over og ved F2/F, var også negative. Disse vil

også bli plottet på ovennevnte kart (1:200).

C.P.-målinger i Seksa var også negative mht. å "se en elektrisk trend".

Dog tyder målingene på at det finnes mere masse tilknyttet den aktive elektroden

her, sammenlignet med F2 SOM må betraktes som helt "tom".

S.P.-målingene utført i juni på Seksa grid er replottet mht. nye til-

knytninger. Intet nytt fremkommet her.

Karter for C.P.-S.P.-Seksa er vedlagt.

VLF-EM Oksen. To korte testprofiler over "Discovery point" er utført.

Det resultatet må også betraktes som negativt: DA "helt flat", dog et lite "kikk"

i imag.comp. Metoden kan heller ikke her benyttes med pålitelighet.

Div. Innarbeidet: f•S'dg.
Avspassert: redg (i forbindelse m/anne på sykehus.

40)
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OSLOKONTOR:
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_o .F. cixon ferråk 29/7 - 81.

OC :

From : Finn liansen

nedsratnort 'uli - 81.

905 PL krattås.

1

1
1
1
1
1
1
1

=orehull 21, ??, 23 or .f•Li4et$ snitt A - A (se fir. 1 og 2)

er boret denne mnd. f1/2rtset.f-a BE 24_er det truffet mineralser-

ing 11e hull red god rektirhet. Pesværrc synes det for det

mestc og være svovelkis, men •rsånarter med ntnktlende sr

kopperkis er synliges( Se summery log's i månedsramerort).
Y.edhensyn til c1f/.22-mlingersynes •et sornem jord


renresenterer en rindre masstv or sral .fly-sonei hengen, mens

CP 6 mek. eller 2P'en ',ynesor renrescntere en mnre rektir ny-

sone Ted zn og ony som er gjenrargende helt tr,jennom'yflr'gren.

Zn og cry nynem or fjnnes et 2-5 m. sone mer ellermindre i senter

av snittet, igziense fig. 1 or ?.

Jeg synes vi nu bør opprette en ny jording i den mektige del

av "-,lren" hvor zn og opy forekomrer, fereks. FH 21 og/eller 22

or rjenta både sverfl-te- or borehui1sm31lngene.

Ett eller flere "testrrofiler" med -ren SF' for og samrenligne
*

med 6 ECK, synes fnrnurttr nå.

Foroverig er det vedlsgt 3 stk. sekmjoner 105 E red aktiv jord

Erli.ttedebcregjErner frs bTrehulTrE nendt v2,111rri.01

mr.heHr for anu.1.yserng.(nc vdlegr).

DIfHPZE.: 2 ukc- sorrerferle Prviklet i jull

dg. r.nrr,i forb. m/døds=7,1li far. rer s.avd.

? dr. synr.sntcrt

ljeerres.Stei ner of fbi-Ifi'/Ltd. j.eslo ålTingerfor CrIla

Ind. or Polldal ferk vil rft.nested the aug.



0I0HT0 f1ym.ali i -81 vil koste ontrent som folger.:

LIGHi> ¶ 45/nr.km.

crew ¶ 250/dg.

helikort. Nkr.5.200/time (Lema fra (3rgen)

Nin. orpdrar idenne omgang.

nnslay for job på 1000 rr.km.
,.Dirhem-5.000

størrelsesorden 150 km.

:.kr. 57.500

crew 3.500




21.350

mcb. -M 10.000




61.900

he-HkoJtc.r - 26.000 ?? 152 (,.fln

Nax. anolag 084.500 il 515.1,50

Nin. $78.700 :"..kr•480.070

d.v.s. ca. 500/rr.kr...

- in. job Kyikne eller andre steder g S.Torme
Nob. 1.500

Dimhem 7.:00
helgk. ff 8..500

tils. 2 13.500

Yin job over 7akmerlien ( 4, 6, elTr 8 rr. à L km.)

(flytid Trob1 t. 20 min, inkl, malinger max 2 t. 50 min. i lurten)
- .5.500- =.00 d.v.s- Y.kr. 21.350 - 24.400

Frank , - jer rinmar inn på -andam forstko-mende om dgs
dette ie1der b3de Tkrattas o Dirhem.
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A S SULFIDMALM

iNTER-OFFICE MEMORANDUM

Date:

To:

CC :

From:

Subject

finr

Wn eHora rrcrt

: av horin I .
.H . 1 941c.- r bcdre

EN

-

7fl 1C•J0 H Q 3 retn. rr

— 0 iC! !jr.
— e,

fl

Prt.rr skiler
kvartsrcria. skifer - !rin, ral.hrrt

--4 .4 r

rrznnHkifer"

,

—.-•

0. "nr7.nr..-1-4
n, m ky6rtsrerecil ?ki`er - ti-



905 28 BINDAL.: Selv Potensial( SF ) målt i Grid Sexa ( bilag 3)
profil0 - 475 8. Data plotteteg kart redgjordtfor
i møte på Terråk12 dm. FN/RS/CC.Det tolkningsmessige
vill være og er et problemtil eventueltmere boringer
har funnetsted. Ved senerekontrollvedr. sammenknytning
viser det seg at alle profilerNord for 200 S skalepp -
justeresca +40 mV. Fgenteliger kun en SP anomali
påtruffetved dissemålinger,helt E på profil 4508V/AC14AN
Vidre finneset svakt SP drag langs hele basislinjen
på vestsiden.Denne er hele tiden i skråningenmot
fjelletog er svak i amplitude.

Korte SP-testprofilerover massiv "outcroping"Aspy.
gav ikke SP-anomali.SP's ble førstpåtruffetved direkte
kontaktmed Aspy. Logn kan ved et tilfellebekreftedenne
erfaring.

Vidre er div. CP-målingerutførti områdetved F1,-
surfaceog down-hole.Ledningsevne målingerviser
at selv massivAspy ikke er en "megetgod leder" , mens
den breksiertetype er en "dårligleder".

Ålikvel ser det ut til at CP kan være til nee
hjelp med ombinasjonensurgace/down-hole,
Katrbilagtil månedrapporter i skrivendestund ikke
tilgjengeligemen gjennomgåelseifelt med forhåndskopier
har funnetsted.

Diverse.: 6 dg.innarbeidet,ønskerog startesommerferie
f.o.m.mand 13juli.

finnhansen
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Date

To:

cc

From :

Sublect
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SRAPPOr

MARS

pl

I Frank NixonFrom: Finn Hansen

II
Date: 30. mars 1981

viktt
905-20otting/karttegning av sommerens målin2er fortsett r.

Reise til Canada: Deltok på P&D convention i Toronto 8.-11. mars, tilbrakte

etterfølgende 2 dager på "head office", vesentlig sammen med P. Smith og D.C.

Fraser "sittin in" under gjennomgåelse av geofysiske HEM-målinger utført av

Dighen (Dighen II survey).

Dighen II synes NGUS"Sander systen" overlegen i flere henseender,

særlig sIdttbehandlingen av dasa samt rapportering og presentasjon, men også

EM med "multipie EN coil" konfigurasjon; dette gir bedre tolking av EN data

samt resistivity kart. Når det gjelder mag.data gjøres en ytterligere filtre-

ring enn den vanlige for støv og dagl. variasjoner - nenlig s.k. ENHANCED

MAP filtrering r.h.t. bølgelengde/forssergning).

Healnarter son utgis er ilnag.

1,34. (414
enhanced

= 1:20000
overlagt
fotomosaikk

Mag

Resistivitv

General info vedr. "området"

Anomali respons kommentarer

3. Ap

Dighcn viI sannsynligvis ;:a"et oppdrag" i Norge i sonmer.

Ville det være en tanke å forsere fremtidige HEM arbeider og nyte podt av "billig"

m6bil sering???

ett.e r'frlgende fikk leg aniedming sil å besgke et mar prosjekper :

geofysisk feigarbeid fanp .ted Puise EN ("Head office" dekket ekstra usgifter

til denne ekstra uge)

Først CFC, Noranda-Norbee Mine/David ',/askins.Deep PEN (down hole) -

ANSIL prty. CFC har Crona's prototy•e "high-powered"sender og noVtager

oed ekstra lang kabel, 6000 fg. cre-shar hatr dette ugstyret



ar og o rti rCFCogd.h.egodetorirr

tebo.

Suohin Oy kan gjøre boreguilsmålinger etter gamne modell, men med

"low powered" sender og mottfoger kabel 500 m lengde. De vil også kunne gjare

surface-m "hrxei Ox Icop", pen laetreaker da bruke


STFOOEY..

ng Wlimibeg ( --/Howard t;tockford. Besøkte Tohpraan,

Wahowuen ,s Lake, Snea:lake. aao tog surface irha uttUrrtt av Orcieur-




sonet .

Jnfo suget opp her er ga t:erde at det vil passe bedre i et separat

ftleMo.

N.C.O

utelle htarHl data «alinger vil

forsvinne etterhvert ha ,ne naskin/pr 'osige broblener

t. og vil vmrre ibkluder:

• Alle vil frendeleg br( I

:)(kar

r senere

1 kart Ibj . fr‘i
1 dagl. radioneto

air

19V3 a„ ktrol H' rru ltifra

r Dieeb PEM er j•L'4M spongor fcr Pheenix

Div. ?5/3.

ergong

_
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Moyie Arra

The yround recistivities within this survey arCd ranye

from aboul 30 to 1,000 ohm-m. They reflect locally

conductive beduock and overburden features. Lower

resistivities in the northwestern part of the fliyht block

are the result of a major power line, which also produced

spurious EM anomalies.

The total magnetic tield map shows an elonyated anomaly

of a northetben strike. The enhanced maYnetic map

portrays this feature in more detail. Also, it shows that

weak secundary features of the same strike are present,

mostly in the northwestern half of the fliyht block.

4This deslynation uefers to anomaly A on line 38.



- 25 -

Responses 108xA-109xA These x-type responses retlect

a detinite conductive body

which may occur at depth. The

body was detected by only the

whaletail coil-pair indieating

that it strikes at a low angle

to the flight lines. The

resistivity map is superior to

the EM map in identifying this

new taryet.

These grade 1 and 2 dnumalies

and associated x-type

responses reflect a series of

possibly short bedrock

conductors which may strike

obliguely to the flight lines.

These grade 1 anomalies and

x-type responses occur in an

' arcuate conductive zone which

is best portrayed by the

resistivity map. The apparent

1

I .

1 Group 1

1
I.

Anomalies 144A, 146E3,
.146x13-14913

Responsus 145xA, 148x13

1



APPENDIX A

THE FL1GHT RECORD AND PATH RECOVERY

I.

Both analog and digital flight records are produced. The

analog profiles are recorded on green chart paper in the aircraft

during the survey. The digital profiles are generated later by

computer and plotted on orange chart paper at a scale identical

to the geophysical maps. The digital profiles, which may he

displayed, are as follows:

Channel
Number Parameter

20 magnetometer
21 bird height
22 standard* coil-pair'inphase
23 standard coil-pair guadrature
24 whaletail** coil-pair inphase
25 whaletail coil-pair quadrature
26 VLF-EM total field
27 VLF-EM vertical quadrature
28 ambient noise monitor (standard coil)
29 ambient noise monitor (whaletail coil)
33 difference function inphase
34 drnerence function quadrature
35 tirst anomdly recognition function
36 second anomaly recognition function
37 conductance
40 log resistivity at main frequency
41 apparent depth at main frequency
45 log resistivity at secondary frequency
46 apparent depth at secondary frequency
50 EM magnetite 0.5%

Scale

units/mm Noise

10 gamma 2 gamma
10 feet 5 feet
1 ppm 1-2 ppm
1 ppm 1-2 mpp
1 ppm 1-2 ppm
1 ppm 1-2 ppm
1 % 1-2 %
1 % 1-2 %
1 ppm 1 ppm
1 ppm 1 ppm
1 ppm 1-2 ppm
1 ppm 1-2 ppm
1 ppm 1-2 ppm
1 ppm 1-2 ppm
1 mho




.03 decade




3 m




.03 decade




3 m




* coaxial
** horizontal coplanar



1
1

1
I.

APPENDIX B

EM ANGMALYLIST





I 15k1- 1 ALGUNUN yAHK MAY/b0

II .

i slANDAHD WHALLIAIL • VENTICAL •
COIL GOIL • U1KE •

1 INL F. PEAL OUAO REAL UUAD • CONU DEPIH*.
ANumALY PPm Prim PPM PPM • MHOS FELT •




HOPILONTAL CONDHcrivE
SHEET LAkIH

	

CONO DEPTH kl_SIS DEPTI
MHOS FEET OHM-m FEEI

•

•

•

I.i 1eA 4 20 6 39 1 13 • 1 130 226 1(

I .1 14A 1 10 1 16 1 44 • 1 173 694 21

i IbA 1 8 1 14 . 1 0 : 1 134 709 0

2713 3 2 1 L • 5 51 • 1 447 92 27e
16 .

.37A 15 4 11 6 • 39 116 : 7 397 4 33?

•
36A 5 0 0 1 • 67 212 • 4 632 13 52c

evOlf,

* ESTIMATED OEPTH MAY ba UNNELIA8LE EIECAUSETHE STRONGER PAkT .
OF THE CUNUUC iON MAY HE OEEPEk Ok TO onE SIDE OF THE FLIGHT .
LINE. O. 81C41151.OF 4 SH4LLOw 01P Uk OVERSURUEN EFFECTS.



U,Lcat CL)\
ath: •ifuww:

 

åtant

Ei nell 1 1/13-aniugg på Deres sanvetaud
Etracit utvalg av ponten-utslyr og
progfanivare Pris på lorespørsel

 ;14 MULTI-CHANNEL
'irav SPECTRALI.P.

forresearch
orproduction

hoenik

coherent detection
for precise broadband
measure ments

autonlatic frequency scan
to 2'° Hz

autornatic deconvolution at
each frequency

nneroprocessor-controlled real-
time signal stacking and averaging
in frequency and time domains
continuous digital display of
mean and standary deviation for
resistivity, phase or amplitude •

simultaneous
measurement of

transmitter current and
six dipole voltages

statistical data logged on
magnetic tape and alphanumeric
thermal printer

digital filtering for high cultural
noiserelection

all measurement funciions
programmable

contouring softviare

PHOENIXGEOPHYSICSLIMITED
Geophb~ Ganoulting and Cadrectim, instrant lAmiattOnk se ad lasa

200 Yorkland HIvd, Wnlowtlalc, Ont., Canada Mil IRS Tel.:(416) 493-63S0

214- 744 Wesi HamIngs St.. Van., B.C., Canada V6C IA6 Tel.: 4604) 669-14770

4690 koatceSt., Detover, Caurado, U.S.A. t1323 Tel.: (.31:0137341.1.12
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otild W3s ' L a primpLE t r ret al-ea

t hc SOUron (It t he ore bauldens.

	

I'r','vii,iio mag. aud surveying had praved geed flu,k
Ites with (n-II ident or achbloeldt EM-anomalien, which at tIM,'
seemed tn lusr, i synfor5 strunlare dipping ta ta west and t .hhght

sauth.

near HJ,,r

of the h ,hr:.I i rlg; 91:-„: bas I.1.•

ti of surveymbg, the drillpregf was well dhde
h a re, sahd "ne pr Ji1C, tHal w;“; al ready drilled was chosen an t

first line her,ss what was believed to be the nlusure at tij 5
synfccm. Althaugh drilling nhd nhicated the bun-existenen

bhe syn t0jrrn, 1f was decided nt ga ahead witt 8-asurements tc
pare the high Jrld lew-frequeney PM-methods alung the anomaluns
zone abuut tu be drilled. Two more lines were surveyed anruns

the strike :111,1 une long prnfile along the ixis uf the synfun9,
in order tn hnle to plok Hp nanductors at dnplr. The rend
far ustrh 11 •-a'•-•t lam in order to see deeper was nx:ah
hn confl tit wi t L rhe fast th sub-outfropplug nunductors alang

the edge at tte synform waitim miways stradlle the one coil, ur
the o`Ihr aril hlve arogtalnus readinos.

lakfeS tr, arcza y

it was A .N wi'l, Inw-frequen v PM between 1
hnd 11991 N ta (heek the pansIllility of th nhnteru anom ly h,
a swamp I ;tturi..

	

i fhlies sligh ca::
ahd r nuogests nt rr:w unductorn. Itsing tta- 100

sep. uue dnes unt quite manage tu separate betwenn what

wull be twu - tHryt, conductors making the maih unamaly feat
Peeneasing ,"il sep. tp hu m tne anomaly sthr's s
namely ti ar mlii tcrs, at habu W and the

What imiit Hil lv nenhed tu be h third conduntur at hneg
appeared. his a deepnr nunductor not pinked tip by
sing cuil Svp The ounduotns dt 5980 W ts a gund condu2tut
sumirh weaken wl'h d eunduehr at h400 W ]s medlub enn:ua-




tor and s8u11.

Apart tramn hhe twn, ithseel conducturs there is one tn Ise
far east, hilbu P. Probdbly nanruw and deeph - guud conductur.
At last LI' ti ta i wiest'-rr aritirmialy at 612h W, this is a narnuw

and pour onnduigns.

Drillhules in r li s att mm i ar'e SP hd 27.
EM anomalleu hte due tu ua thin grapliite layers wi tl. b in-
ren pu j ul amy [N amphtbaHtis lithnlogy. fh was drilled t
test a bhgne abaly tma hM Merapes tIte aud magretl

was

rts frob

	

Map the mnasul linn
8 0 m1 I ng a s :trtnlv .n t hetti st and across t" the

complex nehteend on 610 W A weak anomaly Hmtlyrri iS Seer

ncl1



aust ur h,,111,Lg;,s. This andrialy pattern is seen os thr lae Lyspdl
VLP- EM but is ares un CAF measurrments performed earlier. on

the maln anumaIy surr at olOU W, the larger coil san.. sach
25 1) :n iii td. - r, tail utdue' or m r
the COI I sep. 5 r.e managdis tu sepanate twr this eandto
spaced abou" use sell sep. apart e.g. tS m. Thr 5m euil srp
dues nut qat.te madder te gel thraugt tu the condutter. The eo :
quall'y ts dirtiasit 1, determihe Lesause purr soircidense
in thr ratis it-phade/uut ur phasr uver the yarious eoil srp.
be1ng ssrd. Although tt seems tsat the eastern eonduetur here
la guod d•d the weater, puur.

",, ',q euhass'or tren 7.t - Id m, dnd dip variating rrom
_ W. Prillnule in this section la 17, again dri 1 1 ed kL tes'
EL namma.' ahomalv :so EMt. Metaprridmtite and nagnrtitr was .

atne lloefl N

and ts n ce:1 srp. but unly thr rrrq. :Htta Hs.
Thr Pessl's rrom the to m eolt sep. survey are presented

Itt• dt n ue: . aupvry et: 'tr line 11,, will n,.t
tr puruehlea, as thr prubLem rursren al lhe start ul thr survey
t tat tu red , - t he nurnhyr ul• eondur t r i rr-
t ortat sp.t. : tait app rart ' te arge eot arp :

Thl:; iS als0 :fly ease winh a sunveYed
rallel te the baselirr aitom W, Itne tmoo w frem L tlt N -

Map. shew cend, tria, n wl'h the Maxm r supvr"„ In-
raatiosal VLE-EM, NA uarvey if this area. In grurral the low-ttgt
frrqurnry anomaly pattrrs very stmilar, and addi,:otal iftor-

t u r gained :r aaJts the MaxMin was rrgligitIr.

Er 11 1 Ite; rs t r 1 1rd In I hia ilflea werr SP m , '", 

131 lesting both InM aud mag o ananalles. ahr guod mag. dsomaliet
were raased by magsrlle bearing amphibetites and Ampsthelitie gsr1s-
ses. No ultratasta reeks. Agair EM estaae'urs alo•tarnen pu

i't vrry little dny.

Eur detailrl ,ntornatiun rs drilling srr rrta!! .ml.
K. Katrsrud.

The use at hn mld Mag. mrasspemrtts has lars the hasic rx-
plorat tett tOCI ih I1emtth ,t suik grophySiratI r ,
mbliblIF"d bY The doub' intt :atrd by Pr. Fraser as 1„
wthrther the PasvIk urr buulder was metm› ur a dissrnasated t"ta

ntIts! t' . . argt. than EM t.ur , has .11'11t,
bees eteeked up at the vrry samplr as etrually rxanihea.
Again •he apparest rrolativily ramr uut yery low - u•t1 ohmrs ,
a target well sulted tur KM-expluratlen. The suseeptibility waa
alsu eunfirned tu be hrgh and su the !.P. eff.
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A S SULFIDMALM

NTE= CHF JE

•
... . .

:o irflG.T rFirr av

fr« h'son bo. inntrykk

nt A/C :ydv. :ivein/L'orntoerne »or at vår n.K. tar seg av

detto. ma dot*.eofo ned Sverdrur ved leiliPhet.

D.C. Fraser'E Nultilevelfiltering uned on 3 eelected

profiles V.lien Kvikne.

Profi7 3003. dyn 3Tr. br. 30m tykkelse 6m

" 9503. " ::5-45m " 50m II 2m

" 1HOCe. " 40->E0m n )63 il 2m

( diroe tall er ca. co:basort på oppboringen i -75.)

1. noer Vakkerl'im:ilmenn/VLF/EN DA det samt innlarrt

t.reovorn-vnte Pro?iler. FåThgte -irkler iryllt tall

o-sint.rHT21=n, fltrådeT

. -an

st

otr=senoeret lireer r ca.4jm., eller mellom level

Kal,:ulertverdi viser nos miniro, rr.Dette er gans,cenoort



s1:o rrofiglor'

vil flyflkun:. on sn .en enn level 1. for
konturerins sv værdigne synes og indikere

dette. Det gir et meget godt bilHe sv relotivt dyp til
forskjelligestromkongentrasjoner.r.h.t. det praktiskeog
hurtighetved manuellbenrbeidelseav data synes jeg som en
slags rå-tolkningsammenmed EM/DA og eller F.F. at man bruker
"peak - peak" werdienèsamt avstandenmellom disse og får
som output depth (D) og quality (Q) verdiene utsatt

på anomalikartenekoressponderendemed størstesteilhet
på DA-kart,eller høyeste på fraserkart.

905-28Bindalen,Reppen.

En lignandegjennomgåelsehnr funnetsted vedr.Repren
datn, et omr0 på j+00X h01m. trofilavst., målepkt.-

tetthet 17,5m. Dot*o Tenles P.S.
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•HE,APPLICATID1 OF LANDSAT DATA 01 GEOLDSICAL STRUCTURE

IYE,Zrt?.ETATION

L. Christer Andersson
University of Luleå
S-951 87 LULEA
5:,:5DEN

The series of Landsat satellites by 1ASA yield high quality

data relevant to geological linear structures of the earth

surface.

The emphasis of this lecture is put on mapping these

structures interpreted from Landsat images, andin parti-

cular the correlation between structure orientation and

geological and geophysical data.

However manual interpretation suffers froinsubjective

impressionsof the interpreter,and therefore an alterna-

tive and objectivemethod to achieve structure mapping

will be presented.
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lagnetic nroperties of pyrrhotite

ten-Ake [1ming

"L'otof ADp1ied rleophysics

:iniversity of Luleå

This investigation includes about 100 samples of pyrrhotite

froffldifferent geological enviroments,mainly in the

Skellefteå ore district.

Hardness of remanence, anisotrophy of susceptibilityand

Q-values were estimated.

By determining the anisotropy of susceptibilit3;of pyrrhotite

in a fold structure the relation between orientation of the

axis of minimum susceptibilityand stress is shown.

lagnetic properties of pyrrhotite in general and differences

in 2roperties of pyrrhotite from different geological envi-

ronments will be discussed.



TUFPLAUSIBILITYOF SOlfDEEPSTRUCTUREMODELS

1N THESKFILEFTEFIFID1NtiORTHFRNSW1DEN

Tho:dS

Universityof Luleå
5-'35181 IULEA

N

It isa will-knownfactthatifa nodelfits,forexample,

gr.ivityormagneticdatathestruLturecorrespondi
ngto it

neednotactuallyoccureinnature.On theotherhan
d,a

geologicalmodelmustbe rejectedif itdoesnotfit
the

observeddata.

Deepstructuremodelsfrom'anumberof differentare
asin


theSkelleftefieldarepresentedfromthis point of view

andtheplausibility of each of them is discussed.

It is shown in particular that models for the Gallejaur-

graniteand the Hbgdal domesuggestedby somegeologists,

mainlyon thebasisof surtacegeology,are not compatible

withgravityvaluesandcannotthereforecorrespondt
o

reality.
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dre en:

cr eq ie.t tor its ncls.•

Eclurizaticn characteristics ct the natural field over

pericc/s cf to 2 hours.

1
1
1
1
I.

3. Computation-of the tensor impedance function and its

conlicense

Ana1yi of man-nade ncise cn ragnetc- and electrical

La els.
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ti!e isant . !-. tarts rrem

the .-Ivehakarltihi r. gem: hell Ma) and it

tflavers,s the hathlIdic sehIht hell to the Presveeska-

relidie hasement 126()O-2 fa).

i:,, data measerea i analvsed anT presentea, e.g. a s

prafttes , psenh s, anh tesidual profiles. The

ht,trthtion o! the aleaspreh apparent tesistivilies

on the research hrha shows tha; there are ohservable

f i tnt't` t fterent tteologieal tantts. Compa-

, is t AI•ti hther geophyaica: hat a are

mr, emte A ,.11:1I ts ta,nst ruereh

	

!t 	 i twa- ,: Ht.t:



htha-pretation prpcedures, are

thus consfterably sidn*-a an exarrusfle, any sinole dike

anomaly is syllmetri in vallent amplitude.

Com'inat on 4ith alcdldted: sehond order gradient, defined

Sdr mant-11 dosative, permits better

L,Jre types and more

imash:h nf rte n,arnes

KI ,•!.ihu1dr1 imple relations dre obtained for horizontal

(ylindnrs, nin likes and contaLtn.

cdnstans

!Jrç,.I1c r 1erI-, and wflosh

IPs a,dind, aiso dossesses

ly'ion anl is 'IdePendent of

s sensft'ive

mra detal's.
)11

.h



is the ,,,nsideratiee ef the demagnetizing effeut is

based en Ihe sum et the demagnetizing eeefficienls of

an ellipscid. Thr mensurement probe emplcyed is d

vrsdel with d'd indlIrtidn cdil in its wdli. The hflu-

ts eesttten in the

pr, toc.

ut. t i t fteut

ti tl r-e p ir t :;ti t:-

Iij sett tu these valnes.

the ellipsoid sire needed,
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al pr. 1chc:c. It is

alsn ssiblE fo chnose between normallzed


macinetic fleld plot 1.c. (Innmal} field plot or a

p. of thL

hree -dimen-

acLi ed by deciding

u,yh condsctor in

thc )ts,Icorrent

wc.ount



metifod, is to K.noHe::pp ot the snapu of

the enLpe gawia sestrT as •f

altitude and varying -..r9ijr,P-rontpets. T!Hs -preyents

one possible method to s•lve the problem. Three separate

test-strips were choser, eacn one dominated Py one of

the three elents. test ( HT:hts were

carried out dur*ie, D5:J13,3r speT*al TV-computor


techrique sepante:: ':Deptra from potar-,ipm, uranium ana

thoriunh The methcp :epvdes the shape L-)f the gamma

spyctra for different altitudes to 240 m. :t facili-




tates the use ot 3 7.r, larger ;:art er tpe

the,- Lty kareasirc t,e precisicn, anc

te srp,Aater rea.3urenents

ahd tior, of arYHcialcama-erpes



FOURIERAMPLITUDESpECTRAor AEROMAGNETICFIELDS:

A STRUCTUREANALYSISOF THEMIDAND NORTHPARTOF

NORWAYANDTHECONTINENTALS'HELF

HansP.loxnes
Norgesgeologiskeundersøkelse
Boks3006
N-700ITrondheim
Norge

Deothto thebasementandtheCurie point isotherm is

estimated by white depth. There is a positive correlation

between this depth and the results from different geo-

physical surveys in the said areas.

1

I .

1

1

1
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i:XPIIB 1

into CUkJL 's dnd tre electrit

,ssTfled :)e 2g3fant each cell.
intsYu tntectdi egnation

•re iiicLe ccan: ..t aach etI. This way


tne pia,TLem reduces tt, the sed t,f ltnear and

g=plen eggations. By dpe:ying over again

the integral representation the fields any-

where througa the vdlues af the electric

field in the Inhomogeneity are evaluated.

Difficulties in solving a large system of
linear equations limit the shape and size

of the models, Also low conductivity of the
host rock causes numerical difficulties.

Provided examples present the usefulness -

and the limitations of the method.
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1

THEVLFANOMALYFROMA HALFPLANEANDCOMPARISON WITH
FIELDRESOLTS

011eOisson
Sverigesgeo:ogisKaw-rdeesdkning
Box301
5-9E,128 LULEA
SWEDEN

A theoreticalsclution ;r presented to the problem

whereVF anomaly is generated by a conductinqhalfplane

or a perfectlyconduct)nnoverburden.TheVLFanomalies

havebeencomputedfordifferentvaluesof conductivity-

thickness product of the halfplane and different resistivi-

ties of overburden and substratum. It is demonstrated

how the changing properties of the halfplane affect

the VLF anomalies. The theoretical results are compared

with airborne VLF measurements and slingram measurements

. made on the ground.

I.

1

1
1
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1,1 L.II bL to the Interpeetation

j21:t ilune, or href, rahly in comhinatton with

,riagneti,.data. hrvL cliferent exanples of inter-




ple ation ale vivun to illustrate hhe possihilities

df 


1 hy a (arhonatite

vein, and

dehhh t permeahle source.

Indicates that the

practical value in

nretaton



oetsfeentny louosoo: n deajize oco:Hooed.

-he crof-P.e.;show9ood onrolaton wfth measured

9r3'  ICHovy,' leometnica.ly4e1Lnowr, ozhes.

Jaso

A seoarjo'

0entens o

with poo,resoonso

Power-lnes usaa.

sioes

'Or-1°dia± Hdy.

larTe'-..sturhanoes.
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A S SULFIDMALM

!NTER -OFERTE MEMORA, :».2M

Dte

To

suh;,..ct tur

nekasser: Den 2•nt frå 3kr. med
•• ••••
ertrentralen i St• jruver, Alen :

169 kåssen fra boringer -79.

1 I, II II -80.x

BH 13 kasse 5, 40/50m.

De resterende kasser fra boringene i -80. var allerede

sendt til Bjøkkåsen Gruver.

BH 16 er frendeles tett, se vedlegg,

BH 18 Viste seg omså å være tett, ca.13m.,

har derfor ingen data herfra m.h.p.

jording0 or

BH 17, det vår også min tanke og måle dette

m.h. jording(31 (joring(1) målt


tilirere). Dette lot seg ikre rjøre p.m.s.

':•.)nr:iånrenvån f.ekketå7 en neer

Med bilsen

-
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Cirkulr 2

NOPTIG

NORDISKAGEOFYSIr.,EP,IUTET I,_ULEÅ i2-leJANUARI1981

Idtesieltar]arnaups,fsanasharmetatt senast 5 december
hoteI15est2IIrY3t 11Sj:sresesyra,

Att:Per-e*ejohansson,Box272,9,5124 LULEA.

fired-aasl-ktames1=-1

: decemberkommer ro,sirammet.Blandbegivenreterramarks
vssYrn,av .(2,:eofysiskaavdelrHngerpå hdigskcIanocrSGU
samsett besdkpå stadensstålverk.r("iddagå lokaIkommer
ocksåast

Lu-lesaden 12 novemter 1982

Hans Oldeberg



SJ Resebyrå
Att:PeråkeJohansson
Box 272
951 2A LdLEA

POTBLL20KiliG

r bn:kat

HOTELLFURTECKNING

Hotell

Hotell Aveny
Hermelinsgatan 10
Luleå

SASGlobetrotter
Storgatan17
Luleå

SavoyHotel
Storgatan59
Ljleå

Szaashotejlet

Pris
enkel

Pris
dubbel

105:- *150:-

*325:- *400:-

175:- 255:-

255:- 335:-

\friot

tvattställ, telefon
på rummet
wc, dusch i korridor
TV i frukostrum
inklusivefrukost

bad,dusch,wc, TV, radio,
telefonpå rummet
inklusive frukost

bad,dusch,wc, telefon,
radiopå rummet
TV i vissarum
inklove frukost

bad,dusch,wc. telefon.
, ooc:opo huh,met

foir,nct



PREL:MI12I1STA T 9E5 SIKERUTET LbLEA JANUARI1981

Titel Namn Sor k Tid

Airnorneelectromaanetjcanomalles Pe1tcniomi Ennel5ka
ser-50,.575Jor`..--ro

gr-±0

iv aeromagne-'

o7!anret:seT10I. 5orsormeasurn-1espensen. Enceiska 55 sir
Pederser

cflutjrc,57 urOYscour ,.ierner ncei5m
-emanentgagnet_u5-7n Oreoanb-

rocks

The new aerogeophyaica:eguipment %ltala/ Engelska 15 min

of 95F Wironmaki

The importanceof gatheredcurrents Pelkonen/
in turammeasurements Lile

3+,
/Th relationshipbetweenre 	 Aaro

FeLT in biotiteand an aeromag-
neticanomaly

Engelska 25 min

Svenska 15 min

The use of traceamplitudesin Palm Engelska 15min
seismicrefractioninvestigations

The VLF anomalyfroma hultplane Dlsson Engelska 25 min
and comparisonwithfieldresults

Jn effectsof electricpermittivi-
ty and magneticpermeabilityon
theoreticalEM data

Kaikkonen Engelska 15 min

Electromagneticprof-lescomputed
acrosscomplextwo-dimensional
str.;cures

'.udiomagnetote'la _u-,:rents
acrosstheLakaL..:oa-d,o-HYan
Oay done'n -lar:

Kaikkonen

<aikkdnen
Padunoa'a

Engelska 15 min

Snnelska 25 mln

ind-eroriadat:onO2 vi oicka 115gin
7.* datafr9-.1 lattYo

L4,4pit

stieUomagnetiza-'5n ne 5nie1ska 15
'cr sn—ldersanple,
a yesselnrooe

On tne 2,ntegruiR fl Te'ir10 Dksan'a Eroeska i5m;n
`or connutator — •



iitel
lamn Språk Tid

Profilanalyse av magnetisk gradient Kihle
Norska 75 min

Test measurements with the sirotem Sunden
Ence:ske sn min

transiont EM
*

Cflelectr
ind
gatons :n
•re :rCsDE:CtflO'




:P

Sventka 25)min




: HT7:0
7 '

A method st;d, ocon 'nea,ore-

ments in Sol n?s
Hesselbcrn "7naHsko min

High lPvel qamma spectrtscopy -

consequences and applications

Lind@n/

Mellander

Engelska 25 min

The application of landsat data Andersson Encelska 5 min

on geological structure interpre-

tation
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INTER -OFFICE MEMORANDUM

Date

To:

cc:

From . -n

Subject:

Sorct

r '



•k7.—

%

ts°

I.
e

eo

xo'414-
—

I1I.11

O
tC

P
7+

.•

.55.714 -

A
C

1
+

—

f-L114-





A S SULFIDMALM

INTER -OFFICE MEMORANDUM
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1
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Date :

To

cc:

From :

Subject:

—
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FOSDALENSRERGVERKS-ArDESELSKAk
Laboratoriet

Malm 2. desember 1q67.

Analysebevis

/

Analyse av borkjerneprizkver fra Skrattåsen.

Borbull 3-2. 


sone 


10 - 11 la
11 - 12 "
12 - 13 "
13 - 14 "
14 - 15 "
15 - 16 "
16 - 17 "
17 - 18 "
18 - 19 "
19 - 20 ."
20 - 21 "
21 - 22 "
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24 - 25 "
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27 - 28 "
28 8 29 "
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30 - 31 "
31 - 32 "
32 - 33 "
33 - 34 "

_34- 35 9
43 - -44 "

% Cu

0,05
4 0,01
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c0,01
, 0,03
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% zn % Pb
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0,24. "
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FOSDALENS BERGVERKS-AKTIESELSKAB
Labormonet

Malm den 10. ;anuar 1968.

Analysebevis

knalyseav borkjernepröverfra Skrattåsen.

Borbull

Nr,

S I.

So Cu




Zan




1 30 — 31 * 0,01% 0,01 %
2 31 .32 Ji n




•




3 32 — 33 .1 "




"




4 33 — 34 I •




i




5 34 es35$ °
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6 35 — 36 " •




n




7 36 e 37 ° ir




i




8 37 — 38 * •
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9 38 — 39 • *
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10 39 e.40 • •
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I
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Laboratoriet,den10.1.1968.

Sven Danielsen



A S SULFIDMALM

INTER-OFFICE MEMORANDUM

Date

CC: /

Pin- P.f,noen

M.A=S PAPPOPT JUNI-JULI-AUGUST,

ne.:

From:

Subject :

t ie - er ca. omfang og plassering av geofysiske
urdvetaking i området fløyet av NGU-79.


7TF or 2eokjemi utført er bekke-
Pekr/e1ver. Se vedlegg 1.

geofysishe sttkn.nett er
innlagt med gult på vedlegg 10

: 11

6.

r f ,votatt reohjemisk er innlagt med grønt på
fmlet tils, ca. 800 prøver.

inklusiv ol.-grur en er avsluttet i

rJrt vded7 forskjuil e aktiv jordinrnr

(vHnnfult.)

oP,n 1."(tørt)

(t.)rt)

!r.HMasrkahevlan"(vannfylt)
tåd gruver og Bjønsås gruver" (tørt)
gruver, Logns CP/SP anomali"(Myr)

truver." (vannfy1lt)



500m. syd for Remo gard.

a-17ejordinger, (0,5 amp.) og

-t t:e8re'i D8 H•-face" måleprogram ble utført i området
v-ui.u 7 rii Hr. 0ata omplottes i disse dager og vil
bil eilt renf. LaTn Car vidre bearbeidelse, slik at eventue11
hp-rtngav CP-r,n=lier vil kunne finne sted under et boreprosjekt

A/S Syd7,-,ranjersre.7igenere i høst, sansynligvis ca. 15 sept.

?0)--8 H.innr

Et ren: 7LER'1. R måleprogram ctarter i disse dager
p:en (unihusfln TKJ er ansvarlig for dette.

Yux-Min/S-lin:7ram-ma1ingerutført i området_5919110W-6000W /

11..).)DN-'sHauJN.VLF/EM-anamalier funnet ved de regionale målinger

ved slingram-målingene, ingen nye anomalier
fr=kom:et. Senerelt synes dip være vesterlig, lederene er av
fur:/Kjeflig ag tynne (smale). Området eom er målt er
v, mer uets1jert kommentar vil finne sted ved årsrnrport-




tsringan.

!Siverse.: ..••••.•••
St-:rterierie f.a.m. 25/8 - tar tre uker.

-

fi nhansen

FT;)

+ 5. bure .:3jL/KK
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A S SU LFIDMA LM

, NTER-OFFICE MEMORANDUM

To' r. W,g9n

cc

From-

Subect

909 2 Kvigne. Borehullenc B. 198 cg 10.9er svelutset,

begre n9e i underkånt av 200m.( for sgeol.inf. se 1.1,1S4)Hullene er

målt med down-hole VLF - desverre ingen anomal indikering.

Neste hull var tenkt påsett 2.:.09)S/560Efor å teste msg.sa. 50m.

dyp,VLF og turam - maxmin moe uklar her. Dette vil først kunne

finnested senere da maskinen til Tr.lag Diam.bor flyttes

ut efter endt kontrakt -79.

90,8 Bindalen.1 BsclsUnle rå tt -lenesBusdals-elvss

vestre side fra skjerpene Bil/B12 t.o.m. Sexa. VLF dipangle

og radmoonm samt magnetiske målinger ble przvet, for om mulig

og gi en geofysisk understøttelse av en geologisk modell før

nrøvetoring. 0,enereltmislyktes dette dn vdf x-svers ikke fante innen

det mdte om-Adet. Psdiohm mSd:neene er hed er ikge til noen hjedr.

Dog vicee en snoms1 struktur rom kommer ins frn Boselva rS øst-

sider cv Sexa. Det.e ken oss.°:teet rn sv åten st er en ksik/ernits

gents 9e m9snetd-h rreCiler Pr hed er ikc anemn.e. Anomediene

.tern-grott, gssiet.

xxxxhr- svr-ge

_ 1

g_rresrTsget

mer sjorts

cmcgn rds

eventuell kommer

ha mulieneter

soner.

_

	

årehnsi enullene. CP blrde

	

±unre trsse e/eller en slike



1-epren,Pundhdu,ren.Fcr å være sik er t vårt nye Em16/P var I

orden satt oss prove undhrureo skjerret b,e t- rrofHler

m.flther. forhHLd dis-er rivebe tilrett-

r f:r ovdrre-vr:ts vi-tc tilfelle.

vil den-,etyre mIin.rer'Kunr.e her.

1•
C.3L"\45a

Et afr-soladtacle

At kf-C-

ti4-h
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A S SULFIDMALM

;NTER - OFFICE MEMORANDUM

Date:

To:

cc:

From

Subject
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FALCONBRIDGENICKEL MINES LIMITED \ II R I R I \II MOR \ \
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1
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1
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1

April 30, 1980

F. Nixon

AMC/WIKI, File

J.C. Cowan

PHOTOGEOLOCY - NORWAY

Tim WiIsan who is the Manager of Hunting Geology and Geophysics
(Australia) Pty. Limited and a friend from Aussie davs, droppod
into the Tcronto office to sav hello aboat a month ago. Tim did
a reallv first class photogeolozy job for us a few yenrs ago in
.\ustralinand has nssembled a group of highlv qualified people
under the general Hunting banner (resumes attached). Tim indicated
that he would be wilung to carry out, and indeed is I.00kingfor,
photogeology jobs on å world-wide basis. As vou will recall we
discussed the possibilitv of trving photogeology in Norway during
a visit last year and, as a consequence, I asked Tim if he would
be interested in d lob as far away from Australia as Norway. He
indicated he would be interested in a general way but didn't know
if he eould be competitive in cost but felt he most surelv could
be competitive in qualitv - a view to which I would subscribe to
in view of our past exnerience with him.

As a consequence, he has sent me the attached follow-up letter
confirming his interest and requesting some information if we
have anv interest in getting a quotation. 1 made no commitments
in anv wav and von mav have no interest. nowever, I wondered if
you could use photogeology to advantage in Kvikne or other nreas
of Norway, and if so, you may want to follow up Wilson's letter.
He noles that he will have someone at the I.G.C. in Paris and if
there is anv interest, a field visit could be arranged. Plense
let mo know if you think there is any merit in a photogeological
npproach in Norwny.

Cowan

JCC:dy

Attncn.
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liuntingGeologyandGeophj.st(/iustlalia)Pty.limbed

Jrr,,,Vbg/10/80
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14th flarch,1950

REPUIVD
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1
1

I.

Falconbridge SickeI Mines Ltd.
P.O. Eox cal
C0---ctrceC9urt 'co.st
T09,0:.TO ontaro

Attention: ir.C. Cowun

Eear Chris,

Tire nds flo,:inand I have boen bark in the office just one wentn,
having visited New York, Houston, Denver, Los foiceles,San Francisco,
before returning ftniovid Hcnolulu where nu snent a few days on holiday.
It was icoolto reet tc talk acain, and I ,c,euldlic to thank Jou for yoir
ncsoitalit.j. I leck Hrward to tne tiHe cnon I con rociprecate, pernajs

ir Australia in tnd not to distant future if tninjs cevelop along
ahjrcpridte lincs.

I olkserieucly intorosted in your possible ;notogeological projorl
in :;orwai,not Ihe leoct because I know that wo will produce results tnat
will benctit your ovorJ11 orogran quickly ord relative cheaply, and
certainly cest-effectivoly. Yon stressed thal your cokttentswere
provisionol and U.ntotivo, and this is apprecioted. Let .ttesirtplysay

that the photogoolecical popping, if done by wwselves, ciii be the best
that can be producel ony4here. It is quite 111ely that ce will have a

Han attend the :ncerhotional Ccolocical LoncrrotsII Paris in Tjd-yeor arcl
a field Jihit, be necessary for best resolts, (as it alc-aysis)

can be contiJcooj iiiJ nositive light without it oddinc sicnificantly to
trc overall cooy, ok preject.

CJr you lot ru know at soonest conveni, what your pTesent
trioughtsJre beJonhe it will take soie tito tc or)dnihe the various
asoects anj fo nake suro that all tiHng is appro;riate froP ycor reint ef
vie4 and alirs? Even dt this stage a JoapSILI1y inlicating the ecreral

rejion of interest conid be appreciated even if thore is only a fifty-
fitty chance thdt you will proceed. The benefit is tnat if there is

inforation avoilable on the scales of existind photoaraphy, I will have
a ricture of chat the project involves in terhmsof tne nunber of photos,

MAR2 4 1980

DLPT.

XC-'•F. ycs-r.



uhtcl ir Lorn dirertly influenyea fix i :rsts anh tires. Obvfoux: the

sirsJlestaoale of rhflLIDL:LIHII(tHt is te'Jerprirts) that are


cort'ensuratewith the neological requireiientsis desirable to rrinirdse

Costs.

An iterLof inforpation thatni 11 probably satisfy you, is that

there is noe a better than ninety per-cent chance that Fraser will be

returned GUth a resounding mxjority, perhaps in oxeflssof twenty soals,

at the election late this year. You can put this down to a ridiculous


apount of industrial turrasilwhich is doing the labour Povement no uood

at all, includinp conntry-wile petrol shortages and a very serions store-

Ten ahd disrute 'Jnichhos held up all povePent of wool throudhout

the conntrg. So the next three on four years are rosy from that


point of view.

regards.

Yours sincerely

J.G.

Encls: GGG (Australia) 1,,esus - March 1980.



A S SULFIDMALM

INTER-OFFICE MEMORANDUM

Dote:

To: ï. Nixon

cc: Sivc?r Lien

From:

Subject: Månodsra -ort feb.-80.

fra NSU rapport flymålinger i kvikne 197

:Y! Kr.Sond 25/2. Har også nu motOett "fcilom

. be±-,Temållestokker,samt basiskert ( 1:»o.c .o)

Ane.

arbeii. iKvikne for g loko. -

er"10k1asse", 6vs. I

y_ph g.
•ir.ukr3 onsvåro, for

Kvikneskogen, 2592 KVIKN!.:.(be(nt

covik.

'rbeide flocdgeof. data m.h.t. borrinE 198C if.ed

boreo.rorram.

i r.yttkontor, - cg flytce, ut

-'.?=n""
. "foils"

Kvikne.

d‘"C

RS



A S SULFIDMALM

INTER-OFFICE MEMORANDUM

Dne :

To:

cc:

From:

Subject:
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IP and ResistivityCore Tester

Lightweight, portable

Easy to operate

Fast

Reliable

Low cost

Specifications

Polarizability Measurement : Twa electrode phase IP meosurement .phose log m millmadians at 1 Hz.

Instrument may be calibrated to give appropnate variable frequency

IP reading :frequency effect in percenn: or time domoin IP reoding

chargeobility integrol in millisecondsY

Meter Display

Resistance Measurement

Core Resistance Ranges

: 100 or 300 milliradions full scale for phase.

10 or 30°. full scale lor frequency effect.

100 or 300 milliseconds full scale for chargeability integral

: From o 10.turn dial potenhometer Readabdity is 0 025°. of full scole

: 100 ohm to 10K

10K to 100K

100K to 1 Meg

1 Meg to 10 Meg.

Core Current : 2 rnicroamps on the four lowest resistance ranges.

0 2 to 2 microornps on the highest resistance range.

Instrument Accuracy • la. of full scale reading.

Measurement Accuracy : Determined by the preporation of the core sample and the electrodes.

Temperature Range : 40 C ro-60 C for the electronic circultry

Batteries Two stondord 9V tronsistor rodio bottenes.

Ayerage life expectancy 1 to 3 months (battery drain  s 5 mA1

Dimensions : 8 x 22 x 14 cm ,3 x 9 x 6 inches1

Weight : 700 grams (1.5 pounds1.

Standard Accessories : Alummum carrying case 13 x 44 x 32 cm 5 x 17 x 12 inches

instruction manual copper sulfate and somple holder with

replaceable copper electrodes

A
PHOENIX GEOPHYSICSLIMITEDfror :Lf-tc)° Geophysical Consulting and Contracting, Instrument Manufacture, Sale and Lease.

car4)-(Head Off  ce 200 Yorkland Blvd. Willowdale Ont. Canado M21 1R5. Tel .416. 493-6350

310 - 885 Dunsmuir St. Vancouver, B.C.. Canada V6C 1N5. Tel. (6041 684-2285

4690 Ironton St. Denver Colorado. U.S.A. 80239. Tel: (3031 373-0332
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MÅNEDSRAPPORT-JULI

Til: Frank Nixon

Fra: Kennth Kjærsrud


Dato: 28. juli. 1981.

Prosjekt 34 Eidsvoll

ln general, geologicalmapping went on until the last week. What we

have achieved is a fair regional overview,with augen-gneissesand the green-

stone-beltas the main lithologies,togetherwith diorite-qtz-diorite. The

importanceof the greenstonebelt is not revealed, but being close to the

mining areas, it is very interesting. The mineralizedqtz-brecciasvary


from 40-90" angle to the regional strike of augen-gneisseswhere they are

situated, leaving the relationshipbetween the greenstone-beltand the minera-

lizations open.

Sampling of the Brustad and the Gullkis mine have been done, as well as

sampling of other breccias and showings. These will be assayed for Au. and

some also for Cu. Maps and complete report will be presented later.

Prosjekt 24, Skrataasen

Some 50 m of drillcorewere split by Magnar and myself, which according

to Logn would be sent to Killingdal (Trondheim)for assaying as soon as they

took up work after summer-holiday. This means that they should be work ng on

the assaying now.

7
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MONTHLY REPORT

Et

To: F. Nixon

From K. Kjærsrud, 0. Mjelde

Regishrahlon and swjicing of h.inesand sF..cengsof the pant ch'Test-

landet were the main aspects for ehe first part of Yiay. The rematning part of

If.aywas spent on sarpling and geological mapping in the ølve-Roaldstveit region

en Pardanger.

::ordheiT SVElO In earlier reports, gh::sshowing 1s referred zo as Nils Berg's

mine. This is a thick quartz vein cutUng through a partly rigmatized gneiss,

associated with an amphibolitic lithology. Old assays read 7.5 ppm Au. Fiost

probably unEnheres:ing, but assaying vill be carried ou-.

FECY PegEs:ratior, and sampling 'verecarried out, -::hereasonly a srorb geolcgical

survey of the sarnounding areas had any actualihy so far.

.• .t

found sc t

The Iccality ft- this arsenopyrite :hineralizahio

werc done.

øLVE (Slagget) This area has been prospected for Au several times during the

last couple of hundred years, and assaving ibdicates Au to be present in a "phyl-

litic" acgd-Reratcpbyre and greensbhjszs. Peggstration, sagueling

and tc a qestaf t ent goological Panping has been tarried ouz, vEolle -hin-sectian


szudies and Au-assaying viii be the next step in this pro

Poaldstve-t Tith.inthis sequence of ru-eenszoxe hists, several old pines =re

situaed alcr.gtRe lithojegT:calstrike of thjs se.auegge Y.ineralizationis paih-

ly pyriteSpagnee xith szall qqanhihtes of chaicooyoioe asscciated with et.

There is obviously more than one mineralized horizon, and sa:hplinghas heen carried

out fer the zain qineraliged horizon. No assays fcr AiAu have been foond in ean-

lier repprhs, bdc bhis well be done gca



MANEDSRAPPORT

Tu: F. Nixon

Fra: Kenneth Kjærsrud

Dato: 28. februar 1981

GEOLOGY

Skrataasen A meeting with A/S Sydvaranger earlier this month, 9-10/2, resulted

in an agreement where A/S Sulfidmalm will take care of further geolo-

gical and geophysical evaluation of the Skrataasen area Pb-Zn minerali-

zations. Part of this work will be logging of some 400 m drillcores

from last year's diamond drilling. Arrangements have been made to

finish this work early next month.

Vestlandet Continous studies of literature from different ore-districts will

hopefully provide us with enough information to perform a systematic

sampling of the spesific mineralizations. A copy of Hans t. keusch's

great work, "Bømmeløen og Karmøen " with surrounding areas, has been

sent us from B.A.Sturt at the University of Bergen. Detailed deserip-

tions of local ore-distriets reveal very interesting informat on. Two

gold-assays from the ølve gold-mineralization give 274 and 24 g/t Au.

General This month has then mainly been occupied with literature studies.

But thin-sections are being prepared from the Skrataasen area, and

samples from the Espeland showings are at present being assayed for

Zn-Pb-Cu-Ag, results are awaited within a week or so.
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Investigation of an anomaly further to the west has identified a major body

of non magnetic gabbro at the surface. Several bodies of serpentinite out-

crop to the east of the anomaly but no definite continuation to the west can be

confirmed. A tentative suggestion is that a serpentinite body may be located
below the gabbro.

All structural data and interpretations have been forwarded to Kristiansand

head office (posted 19.7.81)

The Quaternary geologists, Tor Watterdahl and his assistant (?) arrived at
Skogfoss on July 14th and commenced collection of glacial data in the Skogfoss
area on the 15th.

Vilvre (Micky Finn - sorry, don't know her proper name!) is at present com-

pleting, together with Sola, the reparation of the Oksfjell east drilling grid

and checking it relative to the previously located drill holes. Her work will

also include contouring and photocopying of geophysical and geological maps

and collecting together literature for Green and Murray to utilise in their

written theses.



I I r. Ir v I v.I i

. 1 I

Kirkery, ana.:ys-



ristePregnibb, I

Gr

Perta.,tgeJ,20.•pe r,les

keignakter på toppen i

Probleger ged

J,p,e

ved=rerde s-JrstPGb.

I.
ze

jeg anbogger

detne er

2 hull og

I.
eJter be:tring i

Oksfjel

1- SCH



 

../

f r

7. i- -t- /-,`:-",_;.:.---

/ , ,-' ._-",------.----Y'''' (:, -,-.-' _.?._.7 '-`  -)j; ..-;-':;,„=.,-,-,,,, / - . -

'

-
[-= ,

,

es

". 

7 -2

•

•



I A/s SU LFIDMALM
OSLOKONTOR:

HUSEBY BAK KEN 34

OSLO 3 NORWAY

TELEFON 14 50 90

TELEX 11926 MALIAN

Skogfoss 30/6-81

Nesseby kommune

9815 Nyborg

Motorisert ferdsel i utmark og vassdra

I det vi viser til tidligere dispersajor fra fcrbudet om motor-

isert ferdsel i utmark datert 28/6-80, gjelderle til 30/6-81,

søker vi cm forlengelse av derne.

Av Draktiske grunner ber vi om at disbensasjorer gjøres geldende ti

til 1rov 1982, da vår største og viktigste aktiyitet er i sommer-

halvåret.

Dispersajonen er ftg helt nødvendig for vårt arDuld med undersøkelse

av mulige malmforekomster Då sørsider av VarardE-f order.

Med hilser

1],:e( .1CLA.--7

/ - ' i

/B

jarne Lieungh

avd.geolog

øst-Finnmark kontor:

A/S Sulfidmalm

Skogfoss

9925 Svanyik

Tlf 085-95401



I A/ SULFIDMALM
OSLOKONTOR


HUSEBYBAKKEN 31


OSLO 3 - NORWAY


TELEFON 145090


T.E.1~-444.14-8~4A.N

Skogfoss 1/7-81

Reproavd. v/insp. Kristiansen

Norges Geografiske Oppmåling

Monserudgaten


3500 Mørefoss

Som avtalt over telefon i dag bekreftes bestillinger av vannkontur-

kart med svarte vannfelt i målestokk 1:100 000.

Kartene skal leveres som transparert oo med ett kopisett på

beste papir for optimal detaljtegning.

BestiJlirgen omfatter kartbladere:

2135 II

2134 I

2235 11,111

2234 1,IV

2335 11,111

2435 11,111

2334 I,II,IV

2434 I,II,III,IV

2534

2333 I

2433 I,IV

Kartene od fakturaen sendes begge til : A/S Sulfidmalm

Skogfoss

9925 Svanvik

Eventuelle telefonforespørsler: (085) 95401.

På forhånd,takk

B:arre tieurgh

Avd.geolog.



Als SULFIDMALM
OSLOKONTOR

NUSEBYEI4PIKEN 34

OSLO 3 - NORW•Y

TE LEFON 43090

TELEX T8926 MALM N

G

1

1
111

I.

Notat vedrørerde Gunrar o rars Kalliainens lønnsforhold.

Status er ida :

Gunrar <alliairer 6000 kr/mnc - 72000 kr/år - 34,62 kr/t (2080 t/år

ears Kalliairen 5600 - 67000 - - 32,31 "

Kort beskrivelse av arbeidet

Arbeidec som coregår ute i felt hele året under svært skictende

Ccrhold består i ucseCting av basislinjer og nrcfillinjer med

paskrevre kcordinater (Stikkningsnett). Arbeldet krever en

viss mengde nøyakeIghet.
geofys_Lske

disse stikkringsnettene foretar karen& målinger med magreCometer

cg - E).1insCrumenter. 'Ialeresultatene roteres red cg serles hove(


kontorec fcr niotcirg. namCIdlg holder de øye med en kontIruerlic

negistrerende basisstasjon og vurderer cm forho1dene er gode nok

til ac malirgere kan brukes. tillegg føres en loggbck over


hver ng rår arbeidene ble utført.

ti1legg til disse instrumentere behersker de bruken av Shoot-

back, Max-c1in ,=rotonmag, cg Prcxan. De har også deltatt i arbeid

med Irluserc ocIarisasjur (I<c) cg resistivity.

I de tilfeller hvor været er en hindring, utføres reparasjorer

og vedlikehold av snøs000tere og biler. I tillegg utføres endel

snekkerarbeider.

Begge karere er i alderen ca 40 år og representerer en sjelden stabi

og arbeidsvilliggruppe. De er flinke til å administrere seg selv

uten å kaste bort tiden.

Ansinitet

Begge to begynte å arbeide for oss varvinteren 1977 til høst 77

en vYvint.,-Pn 978 fram til hønc I97R.



Andres lørnsforhold

I en instruks vedr. betaling til feltassistenter datert 5-5-81

opererer vi med er gruppe kalt 3 som heter: "lokale folk, skoleungdon

og ligrerde over 18 år: lønn kr.280 or dag (35 kr/t) samt diett

kr 60 Videre heter det: "lønn for gruppe 3 kan økes (for erfaring:


av prosjektleder-.

Dette gjelder vel og merke ukvalifisert arbeidskraft som trenger

nødvendig coolæring før de furgerer i jobben og er en minstelønn

uansett hva sIsgs arbeid de settes t 1.

1s
ALLEREDE HER ER DET ET KLART MISSFORDOLD TIL VÅRE ERFARNE OG

SOLIDE KARER. Det bør framheves at de er av en type som ikke

løper men red med lørnskrav.

Y/S Sydvaranger har en tilsvarende type karer ansatt på helårs-

basis, det er karer jeg har brukt en god del i Pasvik og som jeg

Kerner kvaliteter pa cg vet er sammenligrbaremed våre.

En telefor til Ove Forseth i A/S SYdvaranger viser at disse karene

har er lønn på 90000 i året (43,27 kr/t) mer de har adskillig

flere års arsteritet. Er ryarsats i fjcr harfått 75000kr/år

("3b.06.
Ved å "ta' midt på treet her ender vi onp med årslønn 82000 kr

119,42 kr/t).

Fn telefsn ttl Falnonbridges lønnirgskonton visen af minstelornPr

der for ukvalicisert fast persørell begyrner i kat.7 som pt er

retto kr 35,96. Mestrer vedkommende jcbben (scm regel etter kott

tid vil han få kr 36.71 (kat 6), men etter det jen har opplyst

sopnår han raskt der vanlige begynnerlønner på 37,46.kr/t (kat5).

Vt i =ra mir muntlig beskrivelse av arbeidet ville de arta at de

ville ha oppnadd lønnen på 39,71 kr/t (kat 2) i løpet av få måneder.

Det siste gjelder særlig for Gunnar Kalliainen som opererer som lede,

for felfgruppen.

Instillirg

Min mening om dette er at den lavest lønnedelHans Kalliainer minst

bør ha kr 37,00 pr t. Videre bør Gunnar Kalliainen ha 39,50 kr/t.

Videre bør de få denne lønnen fra 1-1 -81 med nødvendig etterbetaling

Årsaken til at jeg selv ikke har vært klar over hvor lavt de var-lønn

ligger i at jeg feilaktig har operert med et årstimeantall som har

vært alt for lavt.
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Nixon

Lieungh
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Boringer, borekjerner

Under siste besøk nord på ble hull 33 tatt frem og Ejennomgått. En del nye

soner ble splittet og analysert i KKN.

Grafittmengden er sv-airtliten i DDH 33.

En interessant 40 cm tykk metapyroxenitt med store (1 om) po-klyser

var ikke fanget opp av tidligere logging og viste tydelig okende kornstørrelse

mot bunnen. Den ligger på 34.00 - 34.40 m

Resultater av analyser av DDH 33

22.00 - 22.50 m

22.50 - 23.00

32.70 - 33.00

33.00 - 33.50

33.50 - 34.00

34.00 - 34.50

Cu Ni

	

0.07 % 0.02 %

	

c.07 0.03

	

0.10 0.02

	

0.06 0.02

	

0.04 0.04

	

0.04 0.10

Det er helt klart at man bør Eå gjennom kjernene enda en gang i fra S. Pasvik OE

små-snlitte da salfidmineraliseringen ofte er usynlig nå kjerneoverflaten!

En telefonsamtale med Pekka Mikkola i Suomen Malmi Oy viste at Outokumpu skal

bore i Servetkjarvi traktene i sommer - antagelig innen Petsamo formasjonen.

Har lagt opp til et besøk på Povaniemi-kontoret i begynnelsen av juni ved

oppreise til Pasvik.

Ved gjennomgåelse av kjernemateriale på Hauge og på Tabben i KKN savner vi

kjernene fra hullene 1,2,3 i 1977, Syd Pasvik.

De er splittet og analysert og må befinne seg et sted i Kirkenes-området!

Pr. 31.3. Er det innkommet anbad på boring i Pasvik fra Terranor og Grunn-

boring. Innbydelse er også sendt Suomin Malmi, Finland.

Mutinger

Det er i denne måneden s?kt om ytterliEere 16 mutinger i Oksfjell vest området,

1 i Sko fossorrådet og 6 i s. Pasvik nord for Tormavann. Alle er på 250.000

3 kart vediagt.

Praktiskiteknisk

Gunnar Kallaainen har fått privattele'on med nr. 085-95507 og har rigget

ned mobiltelefonen. Vi har lagt beslag på Gjøkvasskoia for sommersesongen

og anrodet om å få bruke hytta på Skogfoss Kraftstasjon. Boligsitdasjonen

er vanskelig - eneste tillegsmulighet er hvbler på Skogfoss skole- men de

er ikke tilEjengelig før skoleferien og er unraktiske innremninger for bore-

mannskacer. Forelønig må det en investering på ca. 100.000 kr til på Skogfoss

turiststasjon fer vi kan få leid den.



Vi får leiet den hvis vi over en periode betaler tilbake investeringen.

Alternativ med hotelldrift i jul og påsketiden utredes og kan gi vesent-

Aig rimligere leie

Begge snøscoterne gjennomgår en modernisering og må betegnes som i drifts-

messig god stand. Landroveren gjennomgår en større reparasjon i Kirkenes.

Transitten står nedsnedd i Kirkenes og dukker vel fram til våren !!
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