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I Introduction

Fieldworkhas been done during the months june, july and

august for the A/S Knaben Molybdm Grubor.

In june a geologicalmap was made in the area of Litlådalen,

map 00.151 b1.4; in july and august a geologicalmap of the

area between the Knaben I mine and the Kvina mine on map

00.151 b1.1. Both maps on a scale 1 : 5 000.

Besides the geologicalwork there has been done also some

statisticalwork during the time it was not possible, in con-

sequence of the bad weather, to do fieldwork.

In this way the report consists of two subjects:

a geologicalpart and a statisticalpart.
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GeoloAicaLreport


Preface


It is rather difficult to distinguishin the field the

red granite gneisses from the gray granite gneisses ("gang-

fjell").Mostly the rocksurface is red-weatheredto about

10-15 cm deep.

The most attentiongot the northern part of map 00.151

b1.1, the area between Knaben I and Kvina, especiallythe

tectonicalfeatures.

Litlådalenmak, 00.151 b1.4


South of the "Hommen fault" the mineralisedfahlband-zone

separate in two divergent other ones. The biggest one, the

western fahlband, can be followed in the Litlådalenvalley.

A lot of "skjerps"has been found; most of them showed one

or more spots of molybdenite.The eastern band, the smallest,

can be followed to the "Skarne fjellan",where it dis-

appears over a distance of 75 m. It comes back again at

the top of the slope of the valley.

The rest of the area consists of red granite gneisses, on

some places more or less porphyriticin others aplitic.

Small quartz veins have a north-southdirection, other

quartz-lensesan east-westdirectionwhich sometimes are

accompaniedwith pegmatites.

The "Hommen fault" itself is hardly to see as a fault

s.s. There is no special differencewith the other E.W.-

directionedzones and dykes. Only just east of the Hommen

mine is a disturbancevisible; it sives the impression

that the southernrocks are locally uplifted ovar a short

distance.

There are measured some b-axes, special in, or near, big

biotite-schist-bands.The general direction is N.-N.E.,

with a dipping of 0-30°.
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c. Kvina ma2, 00.151 b1.1 


In this area, the central zone with intense rusty bands is

situated between the Knaben I mine and the Kvina mine. This

mineralised zone shows (see geologicalmap):

rusty bands (4.^);very often they changes in the strike

direction in more or less biotite-richbands, without that

intense rusty coulor (green lines in the geologicalmap).

big biotite-schist-inclusions;in the past they were

mentioned amphibolites.Most of them appear in the mine-

ralised zone; in the marginal zone they seem to form

parts of an horizon. At some places the surroundingrocks

have an augen-gneissstructurewith big, white altered,

eyes and a schliericmatrix. They indicate a tectonical

moved area.

b-axes; the general direction is S.E., with a dip of

10-35° (LitlådalenN.-N.E., with 0-30°dipping).
V

milky quartz in veins, bands and geOdes. A lot of this

quartz can be found in a particularzone, which is situated

south of Charles Lake, passes Smalvann and ends near the

top of Grunnevassknoten.

molybdenitedistributionin quartz veins, west of Grunne-

vassknoten.This zone can be followed to the south to the

Sandtjerngruve.An occurrence,west of Sandtjernvannet

can perhaps be followed to the south, passing the Knaben

river near the dam. (For a good mapping is nedessary a

map, west of blad 1, blad 3, and a map south of blad 3

and west of blad 4).

the Smalvann-tectonicaldirection;first of all the re-

markable bending direction of the mineralised zone west

of the Knaben I mine, then the disturbed zone east of the

Smalvannwith the occurrenceof rather a lot of copper-
minerals. These copper-mineralsare associatedwith a
little bit of molybdenite in quartz bands.
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the end of the mineralisedzone at the north is companied

by tectonicalmovements, probably more or less in a

lateral way. In the eastern part, rock structuresas a

result of a great pressure are found; in the western

part, straight E.W. zones seem to represent openings

as a result of this lateral movement.

dykes, which have the same E.W.-directionas the above

mentioned zones.

pegmatitesand quartz veins in the E.W.-direction;they

have no molybdenite.

d. Hypothesisabout the Reologicalhistory of the Knaben-area

The original rocks were buried sedimente,which formed a

geosyncline.Increasingpressure and temperaturechanged

these rocks in the greenschist-,and amphibolitefacies

(presumablynct as far as the granulite facies).Metasoma-

tism, anatexis and granitisationtook place and the sedi-

ments became ratner homogeneousgranites.

Karlsbad-twinsindicate a high temperatureduring this

process. A lineation of the latest formed minerals are the

result of some stress or some movement. Special the quartz

has a good direction and often it forms thin bands (2-3 mm),

sometimesbecoming bands with a thickness of 10-20 cm.

B-axes have a direction to the centre, the Knaben II area;

the north-easternarea shows rocks with a pressure-structure.

Biotite-schist-lensesare more or less situated in "bands"

or "horizons".They representweak parts of the area (pos-

sible as a result of the sedimentalstructure)which has

served as shear zones during the tectonicalpressure.

The main stress was in the centre of the lens-formed

mineralisedzone.
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This zone consists further of the normal granitisedrocks,

which appears as reddish (altered?)coloured granite gneiss,

as greyish (lixiviated?)coloured granite gneiss,

as porphyricalred granite,

as pegmatite lenses or as aplites, often without feedere;

this pegmatitisationrepresentsa special kind of graniti-

sation at greater depths (Barth).

East-west directionedpegmatitesand quartz veins are

presumablyof a later origin; they have no molybdenite.

During the tectonicalmovement at this great depths, the

plasticalrocks of the eastern part shoved over the western

part in a nappe-likeway. The biotite-richzones and the

white weathered augen gneisses served as a kind of, nearly

horizontal, shear planes.

It was at the end, or after, this movement, that the

remobilisedmolybdenitepenetratedthe shear plane zone,

the zone of weakness, and impregnatedalso the surrounding

granite gneisses, special there where had been the main

pressure,near the Knaben II area.

A convulsionof this big tectonicalmovement caused a

disturbance:the Smalvann and parallelwith this the dis-

turbed zone east of Smalvann,with impregnationof molyb-

denite, coppersulfidesand pyrite.

The latest movement caused E.N.E.-W.S.W.break lines; some

of tnem are filled up with doleriticmaterial.

Conclusion:This hypothesis is based on facts of the ends

of the so-calledmineralisedlens-zone and theoretical in-

doctrinationof Barth, Haller and P. Michot. It would be

interestingto work out all these facts, in a statistical

way. Perhaps it is possible to find out a natural law, a

successionof things that might be happened.
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III Statisticalreport


There can be distinguishedthree area's in which they have

drilled.

Kvina area : drilling results are negative. The drill


coree are just partly analysed; the data

showed no economicalpossible mining.

Knaben I area : there are no data at all of analyses of

drill segments.

Knaben II area: special the southern area, near the "Hommen

fault" got the most attention.

1. sampling distance


The Knaben mine company uses a samplingdistance of

three meter (each core segment of three meter gives one

analysed data). It is interestingto know if this dis-

tance is correct in a statisticalsense.

With help of the autocorrelationcoefficientsit is

possible to find the PRobability INdependentCell

(=PRINCE).This unit represents the minimum sampling

distance in a three dimensionalway.

By placing the autocorrelationcoefficientsin serie in

a diagram, it gives you a serial correlationdiagram.

In the figure, there is an illustrationof a theoretical

example. Each sampling interval (1), in a certain

direction,gives a correlationcoefficient(r).

The independantdistance in this direction is reached

after six intervals.

Trying to find out the independantsampling distance

for drill core 370, profile 32, level XIII, with a

sampling interval of three meter, you get a serial corre-

lation diagram as is showed in the figure.
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It has no resemblancewith the curve in the theoretical

example; the data do not depend on each other.

Drill core 402, profile 53, level XI, is analysed on

each segment of half a meter. The figure on the left

side shows the molybdenitedistribution.After twenty-

six meters there has been analysedno molybdenite.

The upper most serial correlationdiagram at the right

side is taken of the firet twenty-sevendata, which

indicate hardly molybdenite.Also this diagram does not

give a dependency of the data.

The second serial correlationdiagram is calculatedof

the data twenty-twoto fourty-eight,which represent a

part of the rocks with rather a lot of molybdenite.

Now, the diagram does show a resemblancewith the theore-

tical curve; there is a dependancyamong the data. The

independantdistance is just reached after two meters.

Conclusion:the three meter sampling distance of the

analysed core-segmentscome up with the

statieticalrequirementof independancy.

2. the distributionof molybdenite


The Mo32 distributiondiagram of drill core 370, profile

32, level XIII, has an a-symmetricalform. It was not

possible to normalize this curve with help of logarith-

mic paper, either with an equation of the second degree.

It is necessary to normalize the distributioncurve

before you can standardizethis distribution(The statis-

tical tables are made for a standard-normaldistribution).

In the future I hope to find out the mathematicalway

to normalize such a distributioncurve.

Further I have made the whole distributionprofiles 32

and 33. It shows that most of the molybdeniteis con-
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centratedwith quartz-veinsbelow level XI (+ 550 m).

These profiles are the most elementarydata to calculate

the quantity of molybdenite in each room.

Another point for the future is to find out the mathe-

matical way to calculate the molybdenitequantity for

each room out of such a pair of profiles; I want to

know the way to find out a three-dimensionalquantity

out of two-dimensionalprofiles.

Conclusion:the usage of the data of the drill cores in

a statisticalway is still a question.

Neverthelessit interestsme highly, because

I belief that in this way you have to cal-

culate the geologicalreserve. Out of this

reserve you can calculatethe probable- and

possible technical reserve and the ultimate

real commercialreserve.
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IV Appendix:

geologicalmap 00.150 b1.1.

geologicalmap 00.150 b1.4.

in Utrecht:

calculationsdrill core 370, profile 32, level XIII.

calculationsdrill core 402, profile 53, level XI.

profile 32.

profile 33.

data of drill cores 9, 7a, 7, 6a, 6, 6b, 5a, 5,

near the "Hommen fault".


