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Department of Trade·and Industry. 

Background Note on the Company:-

The Department already has in its possession 'Annual and Interim 
Reports and Accounts for Acmex Holdings N.L. and Acmin 
Explorations N,L,; a recent prospectus issued by Acmin 
Explorations N,L.; and the Memorandum and Articles of Association 
of the Company. Further copies of the majority of these 
documents can be provided at short notice if required. 

Name of Project:-

"Acmin's Clebrig Project" 

Outline of Project:-

Exploration :fur minerals pursuant to an agreement between the 
Company and Mrs. P.F. Nicolson dated June 18, 1971, as amended 
by letter dated September 1, 1971 (copies enclosed in confidence). 

Minerals Sought:-

Ores of copper, lead, zinc, chromium, silver, gold, uranium, , 
thorium, beryllium, lithium, tantalum, platinoid minerals and· 
rare-earth m~nerals; and nickel, 

Details of Sitet-

Approximately 12,000 acres or 8~ square miles south of Loch 
Naver, County Sutherland, Scotland. (Plan enclosed). 

Statement of Geology:-

The area to the south of Loch Naver is underlain by igneous 
and metamorphic rocks of Pre-Cambrian age. 

1, Lewisian 

Rocks of Lewisian 'type' occur in the eastern part of 
Clebrig Estate extending from Loch nan Uan in the south, through 
Klibreck Farm in the north. They are some SO' - 100' thick in 
the south increasing in width to the north. They consist 
predominantly of striped hornblendic rocks, streaky hornblende 
gneisses and compact hornblende schists, and show no 
discordance with the underlying and overlying Moine rocks. Small 
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bosses of serpentine intrude thisseries with rare granulitised 
pegmatites and injection veins. Small intru9ions of amphibolite 
and eclogitic amphibolite are also present, 

2. Moinian 

Siliceous Moinian granulites form a zone some\ to 1 
mile wide striking across the area in a NE - SW direction, 
parallel to the margins of the Loch Choire Injection Complex. 
These granulites are frequently invaded by granitic veins, and 
dip predominantly in a southeasterly direction • 

. J. Loch Choire Injection Complex 

In the Ben Klibreck - Loch Choire - Ben Arhmlne area 
of the complex, the host-rock succession is (i) dominantly 
siliceous granulites with some semi-pelitic bands ·and rare 
pelitic bands (with calc-silicate development); (ii) a more 
pelitic horizon forming the lowest injection-zone of Ben 
Klibreck; (iii) a zone of mixed sediments; (iv) altered 
pelitic schist of Meall nan Con. 

The Loch Choire injection-complex may conveniently be 
divided into several zones. 

A. Zone of Veins 

This forms the outer part of the complex including 
siliceous or semi-pelitic Moinian granulites, pelitic 
Moine schists, and hornblendic rocks of Lewisian type 
are invaded by granite and pegmatite veins. 

B. Zone of Injection 

This zone forms the central part of the _co~plex and 
varies considerably in the amount of injected material t 
present. 

c. Granite of the Loch Choire Complex 

Below Loch Naver, at its eastern end, a fairly 
homogeneous grani.tic rock stretches from Caire nan Feuran 
northwards to Syre and is known as the Strath Naver 
Granite, It consists mainly of a pink or red granite 

r 
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with occasional biotite 
pelitic Moinian rocks. 
shearing are common in 
may form a linear zone 

rich layers and relics of 
Small areas of brecciation and 

the Strath Naver G~antie, and 
trending NNE - SSW. 

D. Intrusive Basic and Ultrabasic Rocks in the Moine 
Series. 

Numerous small ultrabic bosses (greater than 40 
have been recorded) occur in the 'Lewisian type' horn
blendic rocks outcropping astride Loch Naver. They form 
prominent, glaciated knolls. Metamorphism has _altered 
the serpentines to talcose minerals, termolite and 
chlorite, Relics of olivine and iron ore are common. 

Small basic bosses of 'eclogitic' rocks have been 
located in the area, and may be termed eclogite
amphibolites, composed of garnet, pyroxene, hornblende, 
feldspar and quartz with subsidiary biotite and iron ore. 
These rocks represent metamorphosed gabbroic intrusions. 
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I 

INTRODUCTION 

This report contains the results of a reconnaissance mineral survey 

of the Clebrig Estate, near Altnaharra, Sutherland. This survey involved 

the collection and geochemical analysis of stream sediment samples, 

geophysical reconnaissance with a scintillometer and a portable vertical

field magnetometer, chip sampling of rocks for geochemical analysis, and 

a general geological appraisal of the area with particular reference to the 

ultrabasic rock and their possible metallic mineral content. 

The total area of the survey was 12,000 acres (18.75 square miles), 

with a maximum height above sea level of 3,100 feet. Access was granted 

for geological work from October 15th onwards, and fieldwork was in fact 

started on October 17th. By the middle of November all sampling was 

complete with the exception of two days work on the highest parts of Ben 

Klibreck. Because of an unusually early spell of winter weather it was not 

possible to complete this work before field work was halted on 18th November. 

It is proposed to complete this field work in the early spring, and to 

present the results as a separate memorandum. However, since the area affected· 

is economically the most unpromising part of the survey area it was considered 

undesirable to delay the whole report for a few, probably relatively 

unimportant results. 



II • 
GEOLOGICAL APPRAISAL 

The Loch Nave r area forms the northern part of an injection complex 

which is centred on Loch Choire. The whole of this region is underlain 

by igneous and metamorphic rocks of Precambrian age. The various rock 

units identifi ed in the area are described below and the general geology 

is illustrated in Enclosure 1. 

1. Lewisian 

Rocks of Lewisian type occur in the eastern part of Clebrig Estate 

extending from Loch nan Uan in the south, through Klibreck Farm in the 

north. They are some 50-100 feet thick in the south increasing in width 

to the north. They cons ist predominantly of striped hornblendic rocks, 

streaky hornblende gneisses and compact hornblende schists, and show no 

discordance with the underlying and overlying Moine rocks. Small bosses 

of serpentine intrude this series with rare grpnulitised pegmatites and 

injection veins. Small intrusions of amphibolite and eclogitic amphibolite 

are also present. 

2. Moinian 

Siliceous Moinian granulites form a zone some half to one mile wide 

striking across the area in a northeast direction, para~lel to the margins 

of the Loch Choire Injection complex. These granulites are frequently 

invaded by granitic veins, and dip predominantly in a southeasterly 

direction. 

3. Loch Choir e Inj ection Compl ex 

In the Ben Klibr eck - Loch Choire - Ben Arhyne area of the complex, 



the host-rock succession is 

(i) dominantly siliceous granulites with some semi-pelitic 

bands and rare pelitic bands (with calc-silicate development) 

(ii) a ~ore pclitic horizon forming the lowest injection-2one of 

Ben Klibreck 

(iii) a zone of mixed sediments 

(iv) altered pelitic schist of Meall nan Con. 

The Loch Choire injection-complex may conveniently be divided into 

several zones. 

a. Zone of Veins 

This forms the outer part of the complex including siliceous 

or semi-pelitic Moinian granulites, pelitic Moine schists, and 

hornblendic rocks of Lcwisian type all invaded by granite and 

pegmatite veins. 

b. Zone of Injection 

This zone forms the central part of the complex and varies 

considerably in the amount of injected material present. 

c. Granite of the Loch Choire Complex 

Below Loch Naver, at its eastern end, a fairly homogeneous 

granitic rock stretches from Coire nan Feuran northwards to Syre 

and is known as the Strath Naver Granite. It consists mainly of 

a pink or red granite with occasional biotite rich layers and relics 

of pelitic Moinian rocks. Small areas of brecciation and shearing 

are common in the Strath Naver Granite, and may form a linear zone 

trending nnrth-northeast. 

d. Intrusive Basic and Ultrabasic Rocks in the Moine Series 

N11~crous small ultrabasic bosses (more than 40 have been recorded) 

occur in the Lewisian type hornblendic rocks outcropping astride Loch 

Naver. They form promjnent, glaciated knolls. Metamorphism has 



altered the serpentines to talcose minerals, dolomite and chlorite. 

Relics of olivine and iron ore are common. 

Apart from those on the upper part of Ben Klibreck, the major rock units 

have been examined in the field during stream sample and instrument 

traverses. However, no signs of metalliferous mineralisation were observed 

apartfrom a thin veneer of pyrolusite on joint surfaces in certain parts 

of the Strath Naver granite, and occasional cubes of pyrite in the Moine 

schists. A speck of molybdenite was found in a quartz vein at sample point 

20531. The few exposures of ultrabasic rocks form conspicuous knolls 

and ridges and these were closely examined and sampled. However, they 

proved to contain only a very small percentage of spinel and no opaque 

minerals of any economic interest. They consist mostly of serpentine, 

tremolite, talc, relict olivine and garnet, none of which have any value in 

the quantities present. 



III 

GEOPHYSICAL RECONNAISSANCE 

Two geoph/sical rc.ethods were ;.ised in this reconnaissance survey 

to establish a regional background and to detect any major anomalies that 

might exist. An ABEM Craelius portable vertical field magnetometer and a 

scintillometer were carried on all sample traverses. Scintillometer 

readings were continuously monitored, and spot readings of magnetometer and 

scintillometer were taken at every sample po~ition and at some intermediate 

positions. In this way, a moderate coverage of the whole survey area was 

obtained. 

The results of this work are not encouraging. fcintillometer 

readings were consistently low, in the range 0-10 pR/h, and minor variations 

could almost invariably be correlated with the thickness of the drift 

cover. Magnetometer readings showed a moderate variation over the area 

as a whole, the largest anomalies of +1000/being in the vicinity of 

serpentinite knolls, and smaller anomalies of "±-soo !'being found near major 

geological boundaries, particularly the amphibolites and the Strath Naver 

granite. These values are in no way abnormal for the rock types encourttered, 

and detailed magnetometer traverses therefore were not undertaken. 



IV 

GEOCHEMICAL RECONNAISSANCE 

The geochemical work formed by far the largest part of this mineral 

reconnaissance, and was concentrated on a prograrrune of stream sediment 

sampling and spectrographic analysis. At the eastern end of the survey 

area, particularly in the vicinity of the Strath Naver granite, stream 

samples were taken in every available stream, at all confluences and at 

100-200 yard intervals. In spite of this, however, sample coverage was 

relatively poor because of the scarcity of streams. Over the rest of the 

area sampling density was more consistent but the sampling interval was 

increased to 400-lsOOO yards and all confluences. Sample locations and 

numbers are shown on Enclosure 2. 

The sampling and analytical procedures adopted are those chosen 

as most suitable for northern Scotland on the basis of our own overall 

experience and of studies carried out by the Institute of Geological 

Sciences. Sediment was collected from active parts of streams, below 

the sediment-water interface when possible. The samples were dried, 

lightly rolled, freed of organic material, sieved to -80 mesh and the fine 

fraction then crushed to -200 mesh for analysis by optical spectrographic 

methods. The results are tabulated in Appendix 2. They show consistently 

low levels in silver and tungsten, and generally low levels in molybdenum 

and tin. Sample 20269 is an exceptionally anomalous sample with 500 ppm 

tin, and 20252 with 20 ppm tin is moderately high, but no stream sediment 

samples show unusually high molybdenum. The levels of chromium, cobalt, 

nickel and copper are more variable, chromium being moderately high in 

sample 20311 and nickel in 20315. Lead and zinc, are more vafiable still, 

particul.:uly zinc which is generally a 'mobile' element. No samples contain 

(:xccpti.on:1.lly high levels of either lead or. zinc, but samples 20292 and 



20293 with 700 and 850 ppm Zn and sample 20269 (c.f. tin) with 850 ppm 

lead have the highest concentrations. 

From a consideration of all these results, and using also the typical 

values for this type of area in Scotland obtained by us in regional 

surveys, the threshold values of the various metals are as follows : 

Tin (Sn) 10 ppm 

Mo lybdenu,~1 (Mo) 3 ppm 

Chromium (Cr) 150 ppm 

Cobalt (Co) 30 ppm 

Copper (Cu) 100 ppm 

Lead (Pb) 100 ppm 

Zinc (Zn) 300 ppm 

Nickel (Ni) 70 ppm 

In addition, silver and tungsten were sought analytically, but in all 

samples the element levels were below the lower detection limits of 1 ppro 

for silver and 50 ppm for tungsten. 

On this basis, Enclosure 3 shows the location of all samples containing 

anomalous levels of one or more elements, and also indicates the few 

samples containing more than twice the threshold value of certain elements. 

The actual magnitude of the various anomalies can be obtained from Appendix 2, 

Rock Chip Sarn.pling 

To fully assess the mineral potential of ~he area, the stream sedimenL 

survey was supplemented by a programme of rock chip sampling. Chip 

samples were collected f:.om the various rock types, but especially from 

qu;irtz veins (whi:::.h arc present throughout the area and which would 

probably be associated with any metalliferous deposits derived from the 

Loch Choire injection complex) and from the Strath Naver granite. Throughout 

- 7 -



the collection of these chip samples, observed mineralisation was 

restricted to a speck of molybdenite in sample 20531 (a quartz vein) 

and conspicuous but accessory spinel in sample 20575 (a serpentinite). 

Hence more detailed chip sampling programmes were judged to be unnecessary. 

Sample locations are shown on Enclosure 2,(lt should be pointed out that 

some large areas of drift cover, particularly in the central part of 

the survey area, could not be sampled due to the total lack of exposure). 

The rock chip samples were crushed, and analysed spectrographically 

in the same way as the stream sediment samples, and the results are tabulated 

in Appendix 1. They show lower levels of all elements compared with the 

stream sediment samples, with the following exceptions. Sample 20575 has 

2000 ppm chromium and 300 ppm nickel, and was collected from a 

serpentinite near Klibreck, and sample 20531 contains 10 ppm molybdenum 

and has visible molybdenite. 

In general, these results are subeconomic, but a few samples can be 

considered anomalous on the basis of the threshold values given above, and 

these are shown on Enclosure 3. However, in order to 'magnify' these 

results and display any possible trends at lower levels of the various 

elements, Enclosure 4 shows the samples with 'anomalous' element 

concentrations using arbitrarily lower threshold values of molybdenum 2 ppm 

cobalt 10 ppm, zinc 50 ppm, and chromium 100 ppm. 



DISCUSSION OF RESULTS 

Evaluation of the results obtained in this survey shows that there 

are a number o[ geochemical anomalies in the survey area, but that none is 

of a size or nature that might indicate significant mineralisation. 

The anomalies obtained from stream sediment sampling, as shown on 

Enclosure 3, are largely attributable to normal variations in bedrock. For 

instance, the extensive grouping of small cobalt and chromium anomalies in 

the Klibreck B~rn coincides closely with the outcrop of the amphibolites, 

and in some cases with the small ultrabasic rocks. For these particular 

rock types, the element concentrations are by no means abnormal. The 

smaller grouping of anomalies at the eastern edge of the area, over the 

edge of the granite, is slightly more interesting; however, new and derelict 

habitation and an old graveyard have been located here and for this reason, 

the samples may be contaminated and the results spurious. In particular, 

sample 20269 with very high lead and tin is probably due to contamination. 

Other anomalies are scattered and minor. 

The chip sample programme indicates principally, that none of the 

rocks and quartz veins sampled contains a significant metal content. The 

distribution of samples with element contents higher than an arbitrary level, 

as shovn1 on Enclosure 4, is partly consistent with the bedrock geology, 

but is inconclusive except for two high copper values occurring in rock chips 

from the eastern edge of the granite near the stream ~ediment anomalies 

referred to above as of doubtful significance. These levels of copper are 

sub-economic. Ex3rnfnation of the surface rocks here showed them to contain 

no visible copper mineralisation. 



VI 

CONCLUSIONS AND RECO/-C'!ENDATIO'.~S 

It is concluded that the programme has not indicated any metalliferous 

mineral potential in the Loch Naver area. Geological, geochemical and 

geophysical investigations have been undertaken but the only responses have 

been extremely isolated and very small occurrences of pyrite, molybdenite 

and pyrolusite. None of these have any apparent economic potential or are 

judged to warrant further investigation. 

Geophysical tests gave no abnormal results that could not be immediately 

related to lithologic changes. Geochemical analysis of stream and rock chip 

samples, however, indicated a few anomalous values, most of these occurring 

in stream sediments and apparently being caused by changes in lithology or 

by contamination. Above background levels of copper were noted in two rock

chip samples, but the levels were sub-economic. 

It is felt that on the basis of these results, no further work can be 

recor:fkTiended as likely to yield economically significant results. 
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'' 
Ag prrr1 Cr ppm Co ppm Cu npm l-'b ppm z.n IJpm 1\l f'',•ll, 

__ 50 <1 70 15 100 <20 35 < 20 
• > 2 <50 <l 50 <5 25 < 20 < 10 < 20 

<5 <2 <50 <l 70 10 < 10 < 20 25 < 20 
<S <2 <50 <l 70 15 <10 < 20 25 < 20 
<5 <2 <50 <l 70 10 < 10 < 20 15 < 20 

-· '.o <.) <2 <50 <l 100 10 < 10 < 20 65 < 20 
~ 

' . 5J7 <] <2 <50 <1 70 10 < 10 < 20 35 < 20 
'), 

'~10 s <5 <2 <50 <1 70 <5 <10 < 20 10 < 20 
2 ·.5,:;9 <5 <2 <50 <1 70 10 <10 < 20 40 < 20 
2U51G <5 <2 <50 <l 100 10 <10 < 20 < 10 < 20 
2:, 51 l <5 <2 <50 <l 150 20 < 10 < 20 40 < 20 
2tl 512 <5 <2 <50 <l 100 20 < 10 < 20 30 < 20 
2r', :> 13 <5 <2 <50 <l 70 15 < 10 < 20 60 < 20 
21

") j l L~ <5 <2 <50 <l 70 5 <10 < 20 15 < 20 
:tJ5 l5 <5 <2 . <50 <l 150 25 < 10 < 20 35 < 20 
2<YS l G <5 <2 <50 <l 50 <5 < 10 < 20 <10 < 20 
2U 5.:. 7 <S <2 <50 <l 50 <5 <10 < 20 < 10 < 20 
2US 1 S <5 <2 <50 <l so <5 <10 < 20 <10 < 20 
2C15l9 <S <2 <SO <l 50 <5 <10 < 20 < 10 < 20 
2ns20 <5 <2 <50 <l 100 15 < 10 < 20 25 < 20 
~:'.'521 <5 <2 <50 <l 50 <5 <10 < 20 10 < 20 
':: \) '_) ') <5 <2 <50 <l so 10 <10 < 20 50 < 20 
2, .. ) 23 <5 <2 <50 <l 50 10 <10 < 20 30 < 20 

~ :2;; 5 l.~ <S <? <50 <l 50 10 <10 < 20 15 < 20 · ~) 

2.~-: S 2 :S <5 <2 <50 <l 50 5 <10 <20 50 < 20 
r"- .. , - •1 r 
.:.'!)LO <5 <2 <50 <l 70 25 < 10 < 20 25 < 20 
~ ~ 'i; <, <2 <SC <l 70 25 <10 < 20 45 < 20 - _:,."._, I 

- .. ,, t) 

<) <2 <50 <l 70 15 , 20 < 20 30 < 20 .- ~ ) 

~) <5 <2 <50 <l 70 25 < 10 < 20 95 < 20 
<5 <2 <50 <l 70 20 10 < 20 45 < 20 

1n < r,r) <l 100 25 25 < 20 15 < 20 
C ,· ~~ -: :·) <l 70 5 <10 < 20 10 < 20 

,,~ / ' <1 70 10 < 10 < 20 10 < 20 
<1 lCO 20 <10 < 20 25 < 20 
< l 7n 15 < }O < '.:'O 25 < 20 
< 1 :) ') <5 < lO < 20 < 10 < 20 
. , 5J <5 <:O < 20 < 10 < 20 <.. ... 

C ; <5 <: 0 < 2.0 < 10 < 20 
:.. ) <5 <:O < zo < 10 < 2:) 

.- l :,n <5 < 10 < 20 10 < 20 .-, :,;) <S <'0 <'.'0 < 10 < 2,J 



"'--~ 
.. , ~-- ~~ ~~~ ."•:o nn~ I\. pp: Ag ppm Cr ppr~ Co pp:il C1.1 prim Pb ppm Zn ppm Ni P.Plll 

<5 <2 <50 <l so <5 <10 <20 <10 < 20 
- 's .·~ J <5 <2 <50 <l -so <5 <10 < 20 <10 <20 
::,~.': s .. '; :~ <5 <2 <50 <l ·so <5 <10 <20 <10 <20 
:r:51-t 5 <5 <2 <50 <l ·so <5 <10 < 20 <10 <20 
2,.-, jl+G <5 2 <50 < 1. so <5 < 10 <20 <10 < 20 
=~(; -- .~ 7 <s <2 <50 <l so 20 <10 <20 <10 < 20 
21·• s •1i (J <s <2 <50 <l ·so <5 ' <10 <20 15 < ?O 
,;,, ~ '" ..'....·.-' _) L~) <5 <2 <SO <l 50 <S <10 < 20 10 < 20 
2C550 <5 2 <50 <l · 50 10 <10 < 20 10 < 20 
:~• \'.:,~ l <5 <2 <50 <1 ·so <5 <10 < 20 10 < 2() 
Ii' - ~i 2 <5 2 <50 <l ·so <5 <l() < 2:) <10 < 2!) 
2·"' J53 <5 <2 <50 <l 50 <5 <10 < 20 <10 < 20 
::_:_> ~-) 5-4 <5 <2 <50 <l ·so <5 <10 <n < 10 < 20 
:2( ~ _) t"i 5 <5 <2 <SO <l ·so <5 < 10 < 2,J <10 < 20 
:2C) ~:1 S G <5 <2 <SO <l 50 <5 <10 < 20 <10 < 20 
?_)';-)7 <5 <2 <50 <l ·so <5 <10 <2() <10 < 20 
'.::'.)S ·13 <5 <') ·- <50 <l 50 10 <10 < 2() 15 < 20 
2' 1 

~- ~; 9 <5 <2 <50 <l 50 <5 <10 < 20 < 10 < 20 
2; -r J <S <2 <50 <l ·so <5 < 10 < 20 20 < 20 
2::)5 l <5 <2 <50 <l . so 10 <10 < 20 15 < 20 
20562 <5 <2 <50 <l ·so 5 <10 < 20 10 < 20 
2:_~1 -~) '.) .3 <5 <2 <50 <l 50 <5 <10 <20 < 10 < 20 
2{ ,: •·' 6 !+ <5 <2 <SO <l 70 15 <10 < 20 25 < 20 
2c· -- 5 <5 <2 <50 <l so <5 <10 < 20 15 < 20 
] (~·- ~--. () 6 <5 <2 <SO <l ~so 10 <10 < 20 <10 < 20 
2056 7 <5 <2 <50 <l so 5 <10 <20 10 < 20 
") ·, ,: 
L'-__., _, ,3 <5 < ~ <50 <l so <5 <10 < 20 < 10 < 20 
2-~ ~1 (1 9 <5 <2 <SO <l ·so <5 < 10 < 20 10 < 20 
2!' .5 7() <5 <2 <SO <l 50 <5 <10 < 20 10 < 20 
2'' .S 71 <S <2 <50 <l ·so <5 <10 < 20 l:i < 20 
2,~S72 <5 <2. <50 <1 so 15 <10 < 20 <10 < 20 
2C) ':) 7 3 <5 <2 <50 <l 50 <5 <10 < 20 <10 < 20 
2C)5~:\ <5 <2 <50 <l 50 <5 <10 < 20 < 10 < 20 
2n s 7 5 <5 <2 <50 <l 2000 100 <10 < 20 < 10 300 
2:"').) 76 <5 <2 <50 <l 50 <5 < 10 < 20 < 10 < 20 
2'.) ~; 7 7 <) <2 <50 <l 50 <5 <10 < 20 < 10 < 20 
y:573 <5 <2 <50 <l 50 1() <10 < 20 20 < 20 
2')579 <S <2 <SO <l 50 <5 <10 < 20 <10 < 20 
2() ::, f:,) <5 <2 <50 <l 50 10. <10 < 20 15 < 20 
20581 <S <2 <50 <l 50 10 <10 <20 10 < 20 
20532 <5 <2 <50 <l so 10 <10 < 20 < 10 < 20 



-" ·~ .. Sr;, ., c' :~, ~-10 ppn1 w ppm Ag ppm Cr ppm Co ppm Cu ppm Pb ppm Zn ppm ::,::· •. l IJpm 

,, <5 
,, 

<50 <l 70 30 <10 <20 10 <20 ·- - ·- _, '-

J-. <5 <2 <50 <l 50 <5 <10 <20 <10 <20 

- J .:.i <5 <2 <50 <l 70 10 <10 <20 <10 <20 
'.,1, <S <2 <50 <l 70 10 <10 <20 10 <20 . ...r·._;_, 

.. ~; J 7 <5 <2 <50 <l l+O <5 <10 <20 <10 <20 
2C' 5 :::; ,S <5 <2 <50 <l so <5 <10 <20 <10 <20 
') .:,.:;9 <5 2 <50 <l 40 <5 <10 <20 <10 <20 
r; ··:, :) r.) 1; <S <2 <50 <l 50 <S <10 <20 35 <20 

- ..... ' <5 <" <50 <l so <5 <10 <20 15 <20 - ~-, ) l ,_ 

2':)i)O 1 <5 <1 <50 <l so <5 <10 <20 10 <20 
ri,-, 
L.',, Jl+ <5 <: 2 <50 <l so <5 <10 <20 <10 <20 
~ '.,) ~ <5 <2 <SO <l 50 <5 <10 <20 <10 <20 _)'" _) 

<S <2 <50 <l 50 <5 <10 <20 <10 <20 
7 <5 <2 <SO <l so <5 <10 <20 <10 < 20 I 

p <5 <2 <SO <l so <S <10 <20 <10 <20 V 

- '} <5 <2 <50 <l so <5 <10 <20 <10 <20 
'1{\ 10 <5 <2 <50 <l so <S <10 <20 <10 <20 
'.:: : 1 1 <S <2 <50 <1 so <S <10 <20 <10 <20 
:,::; -'; l 3 <5 <2 <SO <l so <S <10 <20 <10 <20 
,, ', <5 <2 <SO < J. so <S <10 <20 <10 <20 ..c., ;_4 

20615 <5 <2 <50 <l 50 <S <10 <20 <10 <20 
2C! '.) 16 <5 <2 <50 <l so <5 <10 <20 <10 <20 

·, 2("'1 l 7 <5 <2 <SO <l 50 <5 <10 <20 <10 <20 
, 2UG18 <5 <2 <50 <l 50 <5 10 <20 10 <20 

2S·i~) :_ 9 <5 <" -.:. <SO <l so <5 <10 <20 15 <20 
2'_) ;:) ~() <5 <2 <50 <l 70 2.5 <10 <20 10 <20 
2U52 l <5 <2 <50 <l 100 15 <10 <20 10 <20 
')(' ( ')? <5 <2 <SO <l 50 <5 <10 <20 < 10 <20 1...-.,,J __ 

' r-; ,,., ,.,,_ ') ".J .:...t; ·_i.;..-' <5 <Z <SO <l 70 <5 <10 <20 < 10 <20 
2CG2Lt <5 <2 <SO <l 50 <5 <10 <20 < 10 <20 
'"'\r, ·" '),.. 
.:.UIJ.,_) <5 <2 <SO <l 70 10 <10 <20 < 10 <20 
20626 <5 <2 <50 <l 200 20 20 <20 15 <20 
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'll'"~T ':""' ':! " nnm J\3 ppm Cr ppm Co pn!!l Cu ppm Pb Zn Ni --··· npm ppm ppm 

.. ) ') <50 <l 50 20 10 30 55 20 -
') <.50 <l so 20 <10 <20 80 20 
') <50 <1 so 20 <10 2J 65 20 -

·- ...J <:) 2 <50 <l 50 25 <10 <20 65 20 
-, ' <5 ? <50 <l 200 30 <lO <2J 55 30 ., .j 

;~.,: 2,. ,i 5 <5 2 <50 <l 300 30 <10 <20 15 25 
2c ~!~·:o <5 2 <'50 <l 300 40 <JO <20 30 Lf5 

2-J :·e: 7 <5 2 <50 <l 200 40 <10 <2) 30 25 
';r"\ ," ~ Q 
"-'··' __ l . .,• v <5 2 <50 <l 200 30 <10 <20 35 35 
" ::_ 9 <S 2 <50 <l 200 30 <10 <7.0 35 20 .:.. 

2')'..: U") <) 2 <50 <l 200 30 <10 <20 25 <2t) 
2, ', .·, 1 1 

\. ~ - J,.,. <5 <2 <)0 <l 50 20 <10 <20 so <20 
2C':21.2 <5 <2 <50 <l 100 30 <10 <20 25 <20 
20 213 <5 2 <)0 <l 200 30 <JO <20 30 <20 
') .--\ ., ·; /, 
..,.,.,. ~ .... -r <5 2 <50 <l 70 30 <10 20 95 <20 
2C21.5 <5 2 <50 <l 70 20 <10 <20 60 <20 
20216 <5 2 <50 <l 70 20 <10 <20 75 <20 
20217 <S 2 <50 <l 30 20 <10 80 SOO <20 
2Q213 <5 2 <50 <l 40 5 <10 <20 45 <20 
2::.) 2 l 9 <5 2 <50 <l 100 20 <l() <20 35 <20 
,, 

?i'.O <S <2 <50 <l 100 10 <10 <20 40 20 
20221 <· <2 <50 <l 100 20 <10 <20 35 <20 
')0') ·) ') 
.__ '---·' A-- -- '- <5 <2 <50 <l 100 20 <10 <20 30 20 
2C223 <5 2 <50 <l 70 25 <10 <20 95 20 
::02 2-~ <5 <50 <l 70 20 <10 <20 55 25 
~li)2~~5 <5 2 <50 <l 100 20 <10 <20 75 25 
/i"\" ,·) ( 
-·'· .'..- J <5 2 <50 <l 100 30 <10 <20 95 30 

20227 <5 2 <50 <l 100 25 <10 <20 10 <20 
'J'i ') ') R 
._\..-• "'- .._ V <5 2 <50 <l 100 25 <10 <20 55 20 
20 :~2.s <5 2 <50 <l 40 5 <10 <20 70 <20 
20230 <5 2 <50 <l 100 30 <10 <20 45 <20 
2C2]l <S 2 <50 <l 200 30 <10 <20 40 <20 
:2c2J2 <5 <2 <50 <l 70 <5 ·<10 <20 30 <20 
20233 <5 <2 <50 <l 100 20 <10 <20 <10 <20 
20234 <5 2 <50 <l 100 20 <10 <20 50 <20 
2CJ 2 35 <5 3 <50 <l 150 30 <10 <20 40 <20 
,..,r,·) ':::. <S 2 <50 <l 100 20 10 <20 35 20 . - -''-) 

2()237 <5 <2 <50 <l 100 20 <10 <20 45 25 
'1(\ r-, ✓) () 
,.v~ _Jo <S 2 <50 <1 100 20 <10 <20 35 20 
2C239 <5 2 <50 <l 100 30 <10 40 60 rir1 ,:.\., 

2•,J l!;O <5 2 <50 <l 100 30 <10 <20 55 20 
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S:: ppm . Mo 1') f)r.J ~-i r:pm Ag nnr. Cr Co Cu Pb Z!1 :t-,;, .. ·:: . P:.> m ppm pom 12_pm ppm ~ p:-,:~ -~--- .·-----~ -------
?,-: 3 .:'. - <c: 2 <SO < l so <5 < 10 20 70 < 20 J 

~ ) -2 ~~4 <5 2 
' 

< 50 <l 30 <5 < 10 20 6 5 < :~n 
2~-~ _:.25 <5 <2 <SO <l 30 <5 < 10 y, L, 90 < 20 
2 ·. : ·_:'. ~:~ r_) <5 <2 < so <l 20 <5 < 10 < 20 85 < 20 
2~: J?. 7 <5 2 <50 <l 30 <5 < 10 20 60 < 20 
:'. , ~' ,.,., <:: 2 < 50 <l 20 <5 < 10 20 !15 < 20 ~ -~ ·) _) 

~- •'") '~- ~: 9 <5 2 < 50 <l 70 25 < 10 < 20 160 < 20 
? ::·} ~~') < 5 2 <50 <l 70 20 < 10 25 90 20 
:·: ~ :\ is~ 1. <5 2 < 51) <l 150 30 <10 '1') ~l 220 < 2{ ) 
r , .•·. ; ':, 2 <- <2 <5() <l 50 15 < 10 < 20 250 < 2t) .;_ \) ) 

:~ ' \ --~ :~ 3 < 5 <'.!_ <50 <l 50 20 ..:: 10 < 20 250 20 
,-, ' -~- · ~ I .. · "· . . ~ _) ...; <5 2 <50 <l 70 20 <10 < 20 80 25 
:::,, -~ :;, 5 <·· ) <2 < 50 <l 70 20 < 10 < 20 3 30 < 20 
2C. 3 .'3 6 <5 2 <50 <l 70 20 < 10 < 20 270 < 20 

: . , ; <5 L <50 < ]_ 70 25 < 10 < 20 L,S < 20 ·- ) ·' i 

~ ~ ' '\ ' •, ,·, <5 <2 <50 <l 100 25 < 10 < 20 55 20 ,· - .:.,.:'; 
. .. . -:-: < 5 2 <5() <l 70 40 < 10 < 20 500 30 ·- . -· ,' 

:~, ·1 •"! _,, ( ) <5 2 <SO <l 100 60 <10 < 20 250 < 20 
2:: : !1 1 <5 < 2. <50 <l 100 15 < 10 < 20 l-15 < 20 
:.:~-, _5 \2 <" · ' <2 < so <l 100 15 10 < 20 170 < 20 
--;:; I,-., <5 <2 <50 <l 40 10 <10 < 20 140 < 20 .. \ ; ; .) 

" \ < 5 <2 < SC) <l 1.0 <5 < 10 < 20 65 < 20 ·- ...... i t 

r , ., ',. <~ <2 <50 <l 40 5 < 10 20 50 < 20 ·- .) ·'·: ~) ., 

.. :; :' :., () <~ J 2 <SO <l 20 <5 <10 20 55 < 2() 

'/ •:) 3-'~ 7 <5 r , <50 <l 40 10 < 10, 20 25 < '.2U "'-
2() .,.,, 8 <5 2 <50 <l 30 20 < 10 < 20 lli0 < 20 
~:. ) J.', 9 .. ::5 <2 <51) <l L10 20 <10 < 20 270 < 20 
.-., ~-: .·.' ·:~ ·J <5 2 <SO <l 400 30 < 10 < 20 140 < 20 
.,._..,-,·,:, , <s 2 <50 <l 100 40 <10 < 20 160 20 - L 

:.'.::, ·::i 2 <-,) L. ...:so <l 150 25 10 < 20 55 < 20 

2, !S J < 5 <2 <50 <l 50 20 <10 20 550 40 
~: ) _; 5 !1 < .5 <2 <50 <l 50 20 < 10 30 llO 20 
'.~ •. ·! "; ) <5 2 <50 <l 150 40 <10 < 20 25 < 20 
~~- '. ~'. . .J 6 <5 2 <50 <l 100 20 <10 < 20 65 < 20 
,··,,· ,, .. .. , 
.;;_>,) _j ., 1 <5 <2 <so <l 50 <5 <10 30 120 < 20 
2(',? 5 t~ <~ <2 <SO <l 50 10 <10 25 55 <20 _,, 

J,)'<5:) <5 <2 <SO <l 50 <5 <10 < 20 25 < 20 
:,_· ... :: -~i l <5 <2 <50 <l 100 15 <10 < 20 85 < 20 
~~ .- j .'. -:~\ 2 <5 2 <50 <l 70 10 10 35 95 < ' )A _,J 

~ :· , :_,._1 
-' 

<c; <? <5() <l 70 10 10 30 50 < 20 .., 
r ,, . - ., . < ,, < ') < '-; n <1 70 10 <10 20 50 < 20 
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COMMERCIAL: IN CONFIDENCE 

ACMIN EXPLORATION N .L. - PROJECT IIIA/T20 CLEBRIG 

SUMMARY 

This project was undertaken to find out the economic mineral potential 
of the CJ.ebrig Estate area south of Loch Naver, Sutherland. 

The area consists of high grade gneisses and metasediments with numerous 
intrusive granite bodies. The rocks strike NE and dip steeply SE. East 

(38) 

of a line between Loch nan Uan and Klibreck Farm jl8 a band of hornblende 
and Feldspar with gneisses of probable Lewisian age crops out. The rocks 
are intruded by numerous serpentine bosses. Moinian psammites structurally 
overlie and underlie the ''I.,ewisian" rocks and to the southeast granitic 
sheets become abundant in the Moines. The Loch Coire,t Igneous Complex 
consists of a series of high grade pelitic to psammitic Moinian 
metasediments in which granitic veins and sheetsbecome very abundant. 
In the eastern part of the area the Strath Naver granite forms part of 
this complex. 

In late 1971, Robertson Research Co. Ltd, applied, on behalf of Acmin 
Explorations N.1.1 for assistance from the Department of Trade and Industry 
under the MEIGA scheme. The proposed work comprised a reconnaissance 
geochemical and geophysical study of the area of the Clebrig Estate 
(see accompanying maps). 

During geochemical sampling a portable magnetometer and a scintillometer 
were carried. The measurements were not encouraging; magnetometer values 
only reflected the differing rock types and scintillometer readings were 
consistently low. Threshold values for the various elements analysed in 
the stream sediment samples, derived both from this work and other work 
carried out in the Northern Highlands are given below:-

Sn 

10 ppm 

Mo 

3 ppm 

er 
150 ppm 

Co 

30 ppm 

Cu 

100 ppm 

Pb 

100 ppm 

Zn 

300 ppm 

Ni 

70 ppm 

Al though some anomalous values were obtained, these can generally be 
attributed to outcrop of amphibolite or uJ.trabasic rocks (Co and Cr anomalies) 
or to secondary effects (derelict habitation - Pb and Sn anomalies) • .-Chip 
sample results were also negative except for two high Cu values at the 
eastern margin of the Strath Naver Granite. No visible Cu mineralisation 
was found in this area. 

The results have shown conclusively that the metalliferous mineral potential 
of the Clebrig Estate is very limited. No further work is recommended. 

J R Mendum 
Institute of Geological Sciences 
19 Grange Terrace 
Edinburgh 
EH 9 2I.,F 

13 January 1974 
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Your r•·f: f.!f'!•:1 /AE58 
0u \' ro r : !•~ 1.m 84 /6/1 

rr 1 !~orri o ::!sq_ 
l)w •n•trnnnt of TrHde nnd Indudry (nm:1) 
Thumri□ Hou:ie :Jouth 
Y:illb·mk 
London S'J1 

' ... 

S~/tSc/Ml./2.(arJ 

29 September 1972 

J rof r to your lot' er of 9 AU,;,IYllat 1972 with lihioh you enclosed an 
applic·ition by Aomin r:;xplor,,. tion (UK) J.t<l ·for pnyment in respoct of work 
cur;;.•fod out on their Clclirii; (KLibroc:~) l)rojeot. . 

In llO far an geolo;_;foul :lnformn.tion iu concorned the report submitted 
to th13 cor1pany by HobertrJon noneat'oh Intornationa.l Limited complies with the 
Act, provided that an undortal::-inc io ['.ivon by the company tha.t the remaining 
40 analysou or the ~05 stroum t"l.•un:)lno ori.:;:ln:illy budgeted for will be forth• 
cominz in due course, I undo1•.;tand that tho oarly onset of bad weather in 
:!overnhor 1971, delayed the collection of these aamples until 1972. 

'l'ho coupan,j' havo not aosuyod their sn.mploe for all the metals noted fn 
their original application; in particular. no action appears to have been 
ta.ken in roapoct of gold, uranium, l'aro earthe, bo!·yllium or lithium. I!ow
ever, in view of the conaldo:robJy grm1ter costs which i,ould have beon inourred 
in analysing eumplea for nll these motnls, t1nd the probnbili ty that the 
consultants found 1i ttlo ri:ueon to nuspect their presence during reconnaieannce, 
,w feel thorn is no reason .ror w-i. thholdinc -puymont. 

Yours sincerely 

Director 

j 
'• 




