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l 
"Extract from application 6th August 1971. "Outline of proposed 
p}oject •.•• geological consideration ..•• work programme 
..•. " with accompanying plan l" : 4 miles 

EVL soils research project, summary of results 

Geological report 9th August to 31st December 1971. With enclosed 
negative, Glen Tanar, geology (Aberdeenshire 92W, 91NE, lOOE, 
101W) 6" : 1 mile August 1971 

Technical report 1st January to 31st December 1972 with 5 enclosures 

Fig 1 - geological reconnaissance map of float and outcrop. 
OS map 41 and 42, 1 : 63,360 

Figs 2 and 3 - stream sediments and soils values, 1" : 1 mile, 
sheets 37, 41 and 49. Fig 2 - Cu, Ni and Mo. Figs 3 - Pb and Zn 

Figs 4 and 5 - Airlie Estate, Cu and Ni values 1 : 10,560, 
parts of sheets XXIV, XXV, XXI and XXXII 

Technical report 1st January - 31st Deember 1973, with 7 enclosures 

Fig 1 - Soil sample values for Cu+ Ni. OS sheet 49 

Fig 2 - Soil sample values for Pb and Zn. OS sheet 49 

Fig 3 - Stream sediment values Cu, Ni, Co, Cr, multi-element 
scans. OS sheets 37, 41, 49 

Fig 4 - Stream sediment values Pb, Zn, Ag, Mn, multi element 
scans. OS sheets 37, 41, 49 

Fig 5 - Stream sediment values Sn, W, Mo, As, multi element 
scans OS sheets 37, 41, 49 

Fig 6 - Multi element scans sample site location plan. OS sheet 
nos. 37, 41, 49 

Fig 7 - Metal: sulphur ratios - float and outcrop, OS sheet 
no s • 3 7, 41 , 4 9 

CGF Limited letter 28.2.75. Re: Cu analyses enclosing tables 
16A and 16C 

=F Not in London * Not at Keyworth § Not in Edinburgh 

AE 20 is related to AE 22 
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2. 

MINERAL EIPLOI~A'.111 vii 11,rc:.;:rirn: CCR....~ 

AJ21'liCt;Dt 
.Addrens 

Telep!.one No. 

(;ontact 

;project title 

}.nplic:::nts' orp;~nisation 
E~ fiuo:1ciol atructure 

l:.xploration Ventureo Limited 
49 l'loorsate, Lo.odon EC2n 6D" 

Ol-606-1020 

Mr. n.n. Riley -2£ Mr. M.It. Lynch 

3outh lleeside 

Please see this Company's letter dated 6th Au~"Ust, 1971. 

4. CutJ.it,1e of nr9roeed. nro;je_<?_h 
• • • includiw~ veoloFicel corisic',c~r~tio:rn ( see pls.n at·tachcd) 

Thi a is s large orea extending frora south of the I';.i var Dee to 
Glen Bhec. It coucintn ~oi:.uy of srani tes ·,:1 th Cldcr Basics 
and a varied asoerablngo of Dolradio.n-~etaoed.i~cnto. 
A variety or ncto.ls is sought in this envtromr.·!nt - Cu, Ni, 
Pb, 7.n and Mo. 

5. Wor!-:: -;')!'OG,r:in!:'le cn:d eo£te 
~.ro j ec~ 

Parts or the sreo hsve olrctdy been srun:;,led by stresm sediment 
geoi:hc:nistr.7 but a large pDrt still rt-~e.ins to be cc·:apleted. 
The extent of soil sn:1:,linc follow up work will depend on the 
initial results but there are already several aress where soil 
sampling is needed. 
Grouud ~a~.etic trnvcracs will al3o be carried out over the more 
basic rocks. 
11th. an~~ffla~AA ~~n~a until the ;1st December. 1971 arei-



D1ir1 nc; the ri~ ri·od' ac•dj timv,l r~co1ogicD1 8:ld r:;c-:O':: r,~- ,-:_,~:!_ 
[;"\1,·v,_.\'/S ::.rere c:irriec.1 out in Lhis d:i strict. t.bc vrork form:,;; 
,;::t1·:rrnion of surveys 1..mdertaken cl1u1i:rj~; 1971. RemJ.Ltr3 ,·JCJ_'s 
r~cw,rc,l:ty <3.i. sr:ourar;ing ond did not worrcmt follo:r up by tJ-ir:: 
CJ"01ind nwc;nc:tic nnd induced polarization surveyr3 r1rr,ntioned in 
prcv:i.ous applications. 

l • Geolo~y (Fig. 1) 

Re conn8 issancc geolor;ic,Jl traverses ·were 1:1ade over ro ,;}-;: 
units r2prcsento.tive of the area. In pnrticular these t:ca·/ 0,·:·::::cs 
cxami11ccd the Gl8n Doll complex of intermediate and ul tra-bc.;:::_i_ s 
rod~[3, and t:he OldP,r Basic series 1.·1bich form extcnsj_vc sill 
fecti;ures thro11[;l10ut the 8rea. Dot}1 those envircnr 0;ents 1\'ers 
considered por;Rible hosts for copper and nickel minoralizrt~~~-
11cid instr1..1sivcs and the llulradian mctasediraents ',;ere invsst:i_~:::t"'o
.foT eoppor, leod, 2,1_11c and rwlybdcnurn. Ultra-basic G.nd vol-:::;-:.,r"i: 
rocks of the H:i;=;llli:-md ]301::-der series were checked f'or possible co:;:,1.::sr 
and nickel mincrolization in the area of south Airlie Estate. 

Additionol geological work involved field follow-up of 
anomalous results arising from the geochemical surveys. 

2. 

2.1. 

Geocbemistry 

Stream Sediment Surveys (Figs. 2,3,4) 

Reconnaissance stream sediment surveys were underta~~~ 
in the drainage systems of the rivers, Ardle, Shee, Isla, Baek, 
Prosen and South Esk. Samples were analysed for total Cu, Fi, 
Pb, Zn or Mo by atomic obsorption methods. A number of moc1e:i0 sf:ely 
onomalous areas 1·1ere outlined in the upper tributarj es of tLe r2.,:eTs 
Is1u, Pr,'.)E,cn and West Ghee Hater, but subsequent f:i_eld chsc;•:s 
suc;c;euted tho.t they IDf-crely reflected differences in 6eologice.i 
environment. 

Soil s~=nrnlinv Surveys (Fig. 5) -----
rrhc lnck of suitcJhlo drDinr..::;2 patterns vrecJ.uc1ed c=1 :·;_:'..J 

recorn:ic:1iss,1ncs nr.sc~ssru~nt of tho sout.~:::>rn Arlie :Sstntc b~l st:--·c::::o:~: 
E-,c<hrn~nt s2rnp1i11c; :r1:et}10ds. '.l'his i:1TC3. of basic E.rnd uJ.tr;ib:,s:;,' ::_',,.__::;:s 
of the: Hir;hland Eord0r series 1.-:as further investigatccl b~: s2-::-:~0 ::~::-:iC'. 
soil no.n1pli.n[; OD a :LOC{\' x 200' crid pc1tter11. Sarnp1Ps \'rere 
analysc,d for total Cu crnd J~i bv 8tonic ar)sorntion mct'nods. :::;,___:; 
rerm'J ts revealed 11otl1inr; of economic sic;nific.ance. A 1ainor 2:r,01.::::-:c'. 
of infill soil sc1:nplinr; alone; spurs Has alr.m undertaken in 
co:njunction \•ri th ·the mD:i.11 ~,tream seci.irnent survey. 



;~o :i 7 J >: r; , :, rr:h .f'TO ·j I) c t 
-·---··- • ····---- __ ;__;:__J,, ___ _ 

~'.',L:~d.i.sLi_cnl r:l;vClics W(ire cnrr:iccJ out on t·r10 d,Jto 
f!'''.~v i.ouuly col.le c Lc·c1, p1:':i or to the prGpnrn ti.on of Uw fina 1 
,,r·,·1·,)J'"t ( 11"'!1(''',") rnc•nlir- 1'1""T [)0 fo1n1d jn i·hc> J'·iw-:il r,·r\ort· .L, 1 ___ •• \ •. ,,,,,, • ,,.,,.)_ .... 10 ;.J,Ct,y _. • •. _ I , --· . ~ •. - .J 

E;nl:m:i.ttt:cl jn OctnbPr 19'/3, wbicll upplics to mcn;t EVL areas and 
time y,orioci:.,, including South Deeside in 19'??..) 

Ji'ic;. 1. 

Fig. 2. 

Fig. 3. 

Fig. 4. 

Fig. 5. 

7.12.1973 

f3ou th Dec-) ::.,ic1e - Ceo logi eel /Ro com1a i sscmce F:1p 
of Hlou t and Outcrop, 0. S. Maps '11 ['<, 42. 

South Dceside - Copper, Nickel and Molybdenurn 
Values in Stl'eam Sediments and Soils (p.p.rn.) 
Sheets 37, 41 & 49. 

South Deeside - Lead & Zinc Values in Streom 
Sediments and Soils (p.p.m.) Sheets 37, LJJ_ f.(, 49. 

South D(~eside, ./\irlie Estate - Copper and N:LcLel 
Values in Stream Sediments & Soils, (p.p.~.) 
Parts of Sheets XXIV, XXV, XXl, &: XXXII ( ::--·~·rjr). 

South Deeside, Airlie Estate - Copper & Nieto] 
Values in Soils (p.p.rn.) Parts of Sheets :;er~_;':, 
XXV, XXI, & XXXII. (Forfar). 

/-, 1 E.J.VI. Jones 
V 



Application for contributions under the Mineral 
Exploration and Investment Grants Act 1972 

Geological Report South Deeside AE20 

During the period 9th August to 31st December, 1971, 
geological checks were carried out in this district. 
Areas where moderate copper, molybdenum, lead and zinc 
values had been located by reconnaissance soil sampling 
were examined by outcrop and floating ~apping. 

Enclosure 

/'Glen Tanar~ geology (Aberdeenshire 92W, 91NE, lOOE, 101W) 



SOlVi.1lI Dl:;:EGTD~-:: - AE? 0 

Technicnl K"n0rt for t'.:e P.~ri.od 1st ,fomnr:v - 31st D0.cerr.h,:r 197__;} 

During tte period geol~gicnl 
inspection of ~ore i□por~ont 
over Vester Bleaton Estate. 
regional sulphur:~etol rotio 
geochecical survey. 

•.,:ork ·"rD.~ restricted to c.,., t···o d,.,-, t··· 0 olnrir•~··~ __. C..\ •• UJ _. - . ,._,-- ,.~ 

areas. Geocliernical surveys '::ore r:01,:r,let·_:(: 
Sumples collected were anolys~d f0r ~he 
procraome and.for the mul~j_-elemcnt 

No geological mopping took place, work bei:r.r; restricted to 
geoloc;ico.l inspect:Lons of the Glen Muick serpcntini te, the 
Bleciton area and what proved to be a trivial occurrence of 
quartz vein in Glen Esk. 

2. G~oche~istrv 

2.1 Soil Sa;1:nling (Figs. 1 & 2) 

1 . r, 
D:Cl e .L 

\{ester 
lead-coppe:'··-

Three lines of soil samples were collected over an area of ario;e:.~ll0L1s 
copper values 01,;.tlinecl by a previo-:.ls survey. Sampl8s 1·:c.re ta}:c~::i at 

. intervals fr·om the 'B' soil horizon c:ind :rnalysed for Cu, n·i, F'b and Zn 
by atomic c:1bsorbtion rr.ethods after hot ni tiric acid exT,r2ction. ?-To 
values of obvious econo-:r.ic j cportance ·wer2 obtained, 2nd geolcc::_c2.l 
checks su6sost thot the oriciral mo{:est copper ~1alues probably (13rive 
from a suite of dolerite dykes. 

2.2 :Meto.1 :Suln~1ur Ratios (Fig. 7) 

A representative suite of samples was collected and analysed for total 
copper, nickel and sulphur, as part of a regional ~tudy of metal:sulpjur 
ratios in bas~c and ultrabasiG rocks. 

2.3 Th1lti-element Analyses (Fig. 3-6) 

As part of a regional survey, stream sedinent -samples sclectE-:d on the 
basis of one per square kilometre were analysed for a range of 16 
eleme11ts .-- The results for this area o.re included in the submiss.ion for 
the 

Data :relating to 
(The ::::qsults ID3.Y 

which applies to 
Dee side. 

this project wer2 3ssess":d, correlot2cl ond ·:rritt2n u;i. 
be fow1d in the finol report subCTittcd in OcLo~~r 19;j, 
n,o-+- Pi ,r L ar•er:>c- ~r,··1 4--i 1 ..... 1 ~ p:':\·'l-ioa., i· 11 cllldi"n·" C'o·1!_ .. , " o v 1.:, • v • • _ u "" o , u 1., ..... ~-~ e J • ..._ , . . • • t.:, u ~ L _ l, L 

4. E.!1clo ~~urc s 

Fig. 1 

l~ie;. 2 

Ji'ir;. ~ ., 

}1' i ['' . . ) . lJ. 

Soil S3~plc values i~ pp~ for Cu & Ni 
(Wester Blo0ton- O.S. S:1ect Lt9) 

Soi :i. s~i Etplt) V ~-l h:(: s in pp,11 for 1't1 e~ Zn 
(H,Jstcr nlt:c.Lon· - 0.C. C-hoot Lt9) 

Sb',,i1~n s,,J-i:::'--,nt v,1) u,,~: for Cu, hi, Co f-: Cr· 
T·"1•lt.L' •J, ,, •1· ,.,.. . 'O ,-, ril ,,,1-,, 7r? •11 l'"')) ,I._. , •·1._; .L-..,c.:, l, •J~•ll,._, 1.. ••-'• ._,, c_.,, u~, .){ ,•,_.., 1· 

Et;:n;:1r:1 f;_,Lli.1:!'·:11[; v:1Jw.r__; for })1l, Zn, Ac,, Vin. 
MulLi.-.,_dt..:n,·.:11t t~c~n1;, (O.~~-D:1•~',.k, j7, 111-1:•)) 
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-f--.Fig. 

I y. Fig. 

./Fig. 
( 
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Stream Sediment values for Sn, W, Mo, As. 
Multi-element scans (O.S. Sheets 31, 41,49) 

Multi-element Scans - Sample Site location Plan 
(OS. Sheet Nos. 37, 41,49) 

Metal:Sul~hur Ratios - Float and Outcrop (0.S. Sheets 
37,41,4-9) 
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Consolidated Gold Fields Limited 
49 MOORGATE LONDON EC2R 6BQ 

--~MONE 01 · 60~ 1020 

'ft!:i.aGRAMS OIOVANO LONDON TEL!!X 

GFW/RMS 

,t Mr. G.R. Chapman, 
Institute of Geologica~ Sciences, 
Exhibition Road, 
London, SW? ~DE 

Dear Mr. Chapman, 

TBLSX N'? 883071 

CABLES GIOVANO LONDON 'EC 2 

28th February 1975 

Financial Assistance for MineraL Exploration 
Exploration Ventures Limited 

I enclose the required Cu analyses referred to 
in your letter of 13th February, 1975: 

% Cu %S 
~~'f(,i-Y. -- FS 2 0.032 1.11 
Cf'.\~tv\€ 3 0.055 5.4 

1--11..:li\>~ I-'-( -- 36 0.27 17.0 

s _ oecS(9~~ ··- _ -~~ 0.005 2.04 
0.020 0.03 

On the :roint of the dispar·~ ~ be-cr,/d'en the two 
sets of% Ni-in-sulphide values: those for South Dee
side listed in Table 16A were arri~ved at through a 
computer study using a system of 3 successive approxi
mations, whilst those shown in Fig. 7 (S. Deeside 1973) 
were devised by simple calculation assu~ing 3?u5% total 
sulphur in co~bined sulphides. The total values for 
Ni and Sin the samples you refer to are as follows: 

O,f r,T ~ 
~ 

et: ~ 
.2...!:::. 

FS 66 .22 .07 
69 .18 .13 
70 .009 7. f; 

•_,){ 

As/ 

. \ 



: . 

' • 

,. •' 

- 2 -

As regards the H.E.H. ground follow-up in the Alford 
area:-

Anomaly 385A - traverse 3 should read 172° 
Magnetic, N - s. 

Anomaly 387F - there are two sets of two traverses 

' 

over the same anomaly. The first was 
conducted with an SE600 Scintrex instru
ment (which gave trouble), while the 
second set represents a re-survey with 
an ABEM gun. 

Again, if you should require fv~ther clarification of 
particular points, please feel free to contact me again. 

Yours sincerely, 

~j-~_.]1..:---~ --
G.F. Wilks 
Senior Geologist 
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,_; Cu. 0 i·ll. .~ %S r,: r~1. lN .>,; :-; i l 11 
s·.n.ni~r.Es ::;:,•1Ji!l PES 

-i-------t----➔-------1,-------~-------------

0,0('1 O.'.'O 
.r..0,001 0.20 

0,()()1 o.1e 
0,005 o. '9 
O.COl 0.21 
O.Ol'i 0.10 

<0.(,01 O,?;:> 
.( 0.001 o.:.·3 
< C•.C'Ol c.::.-? 
< C,001 o.::o 
< o. 001 OJ.?5 
<(1.001 C•.?3 

0.001 0 .. :-1 
< 0.001 0.22 
-< O.COl c.;-:2 

0,001 0.21 
{ o. 001 0.21 

0.001 0.21 
0.00? o.cc.•7 

~ 0.001 0.19 
~ O.CCl o.:-:o 

0.0':8 0.052 
0.005 O.C:::4 
c.oo;: 0.?2 
0.0(.'! 0.18 

0.0? O."-? 
0.09 O. ~l 
0,('4 0.~I 
0.112 0.43 
0.05 0.1,~ 
0.09 5.03 
0,('·', 0.1;.•1 
o. ('(, 0,;,2 
0.0G o. ;J'} 
0.12 o.~~ 
0.14 0.21 
0.06 0.35 
0.07 0.36 
0.04 0. 119 
0.05 0.1111 
0.21• 0.14 
1).04 ~.50 
0.09 J 35 
0.21, L14 
0.05 0.11<; 
0.03 0.59 
0.05 29.1+2 
0.04 1.41 
0.07 0.71 
0.13 0.24 

2-~:~~ 
97.19 
lC...'!'1 
9;,.~I 
~~;. ~2 
SG.r2 
85.~ 
86, I 

50.30 
53.02 
99.18 
76.29 

107.93 
9G.02 
29,71 

105.4? 
42.20 

1.14 
86.2G 

113.29 
}i.8? 

112.41 
?e.53 
43.51 

tbrno<:h 

Morvcn - Fr::!~~- Bu!'n 
Morvcn - no:i.r !:ill 
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To.zlchnn I I 
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0, ]I; 
0.003 
O.OOlr 
0.002 
o.co2 
o.c,03 
0.12 
0.089 
0,12 
0.033 
0.030 
0.025 
o.c,•13 
O.O;,G 
0,0((? 
c ,OS·~ 
O.lG 
0,0''."-
o.co 
('.OC•3 
0,03', 
o.cv,:-15 
0.0lO 
0.019 

0.13 
o.cc,5 
O.C'Ol 

L._O.C0 1• 

o.co3 · 
0,('0,:,? 
O.C.:.:, 
o. C::;!. 
0.11 
0.0~2 
o.c31 
o.cu. 
o.c::.o 
o. c~-0 

I 
0. (.111 

c.:o 
o."o 
0. CC,'.; 
n.21 
O.C'.o 
0.C:lO 
c.c:~·s 
o.c::.o 
0.211 

1.62 3.31 4.25 
0.03 3.79 6.31 
0.3s 0.41 0.10 
O.C3 0.98 0.49 I

I i 
ii 
I 

0.31 0.2'; 0.38 i 
0.26 0,45 0.30 
0.94 1,.e9 3, 1>2 
3.01 1.16 1.09 
2.91 l.hl 1.117 
1.31 o.<rJ 0.9$ 
1.35 0.87 0.90 
1.34- 0.73 . 0.12 
2.0'\. ' 0.6'1 O.e') 
2.03 

I 
0.03 C.94 

0.23 1.~S :i..86 
1. 72 2.16 2.25 
5.15 1.22 O.?G 
0.25 r:..c 0.78 
o.c, " ~5 42.20 
0.05 2.22 11,&'I 
c. 33 3.8:j 7.91 
0.23 0.7c o.u 
0.33 1.18 1.18 
0.89 0.83 1.05 

----~.------··-- ,------~ 
l 



Sul tlh-.:r:!1P.t!!l Ratio Checks - Bor:D.."lclo"t:t:::"b., CraiP:s of Succoth 

-
s;.:•~.U: NO. ARE& ROCK TYPE "CU "Ni " s %Ni IN 

SULFaim:s 

. 
FS 71 !oga:iclough: Old r.e~ Serpent:il:ized Peridotite 0.002 0.21 0.,1 26.6 
FS ?2 • l!or;a.--:clo~gb: j Bi.:rns Bead Ser.pentinite · 0.001 0.26 0.06 146.6 
!S ?3 EOG:1!"•Clo-.;.Gh: Bur~s Head • 0.00!. 0.23 0.02 437.0 
:S ?4 ~or;:;;.clo-:.;rh: !:el-;seat • 0.0032 0.21 0.04 199-5 :s ?5 Eot"'.a.":clc'\:Gh,: Sct.=da.rgue • 0.0017 0.20 0.0'1- 190.0 
"C'~ ?6 Eo£~clo~t~: 3 Burns Eowe • 0.0003 0.20 0.03 253.0 .... 
-c-~ 71 Bo6~clo~r!:.: 3 Burns Read • 0.0012 0.21 0.01 -na.o . ., 
FS 78 Eoganclo--=.g;:i: 3 E-u...-ns Eead • 0.0019 0.22 0.03 278.0 
FS ,9 Graigs or Succoth Serpentinized 01 Gabbro 0.0003 0.003 0.03 105.0 
,:-e oz- Troctolite _.., 
:rs eo • Se:rpe~tinized P;}Toxenite 0.0002 0.060 0.O'I- 57.0 :S o· • n 0.01;1 0.0:;1 0.02 58-9 ... .1. 
-::c 52 • Serpentinite 0.00'~0 0.26 0.02 494.0 _.., 
:rs s3 • • 0.0004 0.22 o.c3 278.0 
:S 61.- l".arnoch: S. or Bell~ans Vood " 0.01!;4 0.11 0.11 38.0 
'FS 85 • • • 0.0108 0.13 0.18 27.4 
::s 85 lW'Il0ch: N. or Bell~a:1s \.'ood • 0.0028 0.11 0.Ci~? 112.9 
'.:'S 8? • • A::phibolite 0.0036 0.004 0.02'} 5.6. 

DTFFE.E!~:;.L r.i 11:.:.::YS!S 
,. TC'.tl.:L l{i ~ 5J.i..rr..il).;:; .... 1 

0.29 0.168 
0.35 0.0135 
0.42 0.0169 
0.42 0.OC-87 
0.35 0.0097 
0.40 0.0073 
0.42 0.0078 
0.1;4. . 0.0125 
0.11 0.0017 

0.081 0.0022 
0.049 0.0082 
0.38 0.0178 
0.31 0.0111 
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Exploration Ventures Limited 

South Deeside (AE20) 

....... 

Material moved to open file No: MRD 144/5 / 14 from MRD ·84 / 5 / 14 

Extract from application 6th August 19'il. "Outline of 
proposed project •.. geological consideration work 
programme ... " with accompanying plan 4 miles : 1 inch. 

ELV soils research project, summary of results. 

Geological report 9th August to 31st December 19,1. 
With enclosed negative>Glen Tanar, geology, (Aberdeenshire 
92W, 91NE, lC0E, lClW) 6": 1 mile August 1971. 

Technical report 1st January to 31st December 1972 with 
5 enclosures. 

Fig 1 - geological reconnaissance map of float and outcrop 
OS map 41 and 42, 1:63,360. 

Figs~ and 3 - stream sediments and soils values, 1" : 1 mile, 
sheets 37, 41 and 49. Fig 2 - Cu, Ni, Mo, figs 3 Pb ~:Zn. 

Fig 4 and 5, Airlie Estate, Cu and Ni values l:lu,56C, 
parts of sheets XXIV, XXV, XXI and XXXII. 

Technical report 1st January - 31st December 1973, with 
'i enclosures. 

Fig 1 - soil sample values for Cu+ Ni.OS sheet 49. 

Fig~ - soil sample values for Pb and ZneOS sheet 49. 

Fig 3 - Stream sediment values Cu, Ni, Co, Cr,_,multi-
element scans.OS sheets 37, 41, 49. 

Fig 4 - Stream sediment values Pb, Zn, Ag, Mn,,multi element 
scans.OS sheets 37, 41, 49. 

Fig 5 - Stream sediment values Sn, W, Mo, As/multi element 
scans OS sheets 37, 41, 49. 

Fig 6 - Multi element scans sample site location plan_OS 
sheet Nos 37, 41, 49. 

Fig i - Metal: sulphur ratios - float and outcro~ OS 
sheets 37, 41, 49. 

CGF Limited letter 28.2.75. Re: Cu analyses enclosing table 
16A and 16C. 
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EVL SO1LS RESEARCH PROJECT --------------"-
SUMMARY Ofi' RESUL'fS 

'rhe EVL soils research project was initiated in October 1969 under a 
three-year grant to cover the co~ts of a bursary to Bedford College, 
London University, plus field and analytical costs incurred by the 
student i1ivolvcd. 

The r-urposc of the project was to investigate ways of improving geoche• 
mical inwrprclalion .in· glacialcll area:; undcl'lain by basic and ultrabasic 
rocks, r.he problem being that Ni and Cu in both silicate and sulphide 
forms mi1!ht give similar geochemical rcspon:,;ca • 

Selection of areas 

.... :..., Initial work Jn the winter of 1969/70 was mainly on the East side a:rcas, 
:·~,,;~ Bclhclvic and Arthrath. These areas were chosen to compare the effects 

· of good and bad exposure respectively. In the case of Arthrath, althouth 
!I . C 

exposure is l)(lfJr, there was a fair amount of drill hole data available. 
Some Ja.boratory work. was also carried out on soil samples collected by 
CGF from Auchencrieve. 

111e 1970/71 winter fieldwork season was concentrated on the West Side, 
. where the llrown Hill, Brodicsord and Dunbennan areas we:re investigated. 

and further work carried out at Auchencrieve. 

Finnlly,_ in the autumn of 1971 geochemically packground areas Old Rayne 
~West Side) and New Deer (East Side) were studied. · 
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Field methods 

· The procedure used in the field was similar for all areas. Pits were dug 
to the 8 horizon on grids with line and station· spacings of 1,000 ft. and 
500 ft. respectively, At Auchcncricvc, the part with known mineralization 
was sampled on a 100 x 100 ft. grid, in addition to wide-spaced sampling 
over a larger area. 

A and D horizon soil samples were collected from each pit, accompanied by · 
descript.:ion of the soil profile, and collection of 20 float blocks from the ~ 
horizon. 
Results 
The initial phase of the project consisted of orientation Studies at Oclhclvic 
and Arthrath. The results showed reasonable correlations between soil types, 
float types and Riofinex soil geochemistry o.t Belhelvic. Highest Ni values 
coincided witl1 well drained soils jn thin drift over solid dunite, or in areas 
with dunitc-dominatcd float. Lower values were found in poorly drained 
soils. usually downslopc from dunite bodies but sometimes associated with 
dunite ilont. 
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The float patterns demonstrated that a considenihlc proportion of the 
western dunitc ridge was covered by drift derived mainly from country 
rocks, and strongly suggested that dominant ice movement was from 
the- west, 

At Arlln·ath the Ni anomalies were in poorly drained soils downslopc of 
an E-W seepage line, The anomalies were associated with norite float, 
but elsewhere in the area noritc float correlated with low geochemical 
values, It seemed from this that the geochemical anomalies were 
either due to dunite, or to locally mineralised norite, 

Due to poor exposure it was difficult to be sure of ice movement direc• 
tions or transport distances. The impression given was that no great 
movement had occurred, and the N/S orientation of the float types sugges• 
tcd ice movement, if any, from the north. ~ 

The main conclusions were that soil and float studies provided •.1~eful 
inform3tion in intcrp:rcting geochemical data.· I-Iowe,·'?r, the fact that 
expression of the Arthrath mineralization appeared to depend mainly 
on ground waters coming to surface suggested some possibility of 
mineralisation. in similar topographic settings elsewhere escaping geo-
chemical detention. -

' The jnitial fieldwork was followed by laboratory studies to obtaJn information . 
on the forms in which the base metals were held in soils. 

Channel sPmples. were collected down soil profiles representing the major 
types at I3clhclvie and Arthrath. Some types were collected from minera
lised and unmineralised areas. Ni and Cu were determined on -80 and 
·270 mesh fractions. TI1ese results were compared with those of particle • 
size, heavy and light mineral and organic matter analysis. 

It was found that in poorly drained soils there ·was a good correlation bet· 
wccn clay and base metal contents. TI1ere were also indications that A 
horizons might give better contrasts than B. 

Study of light and heavy mineral fraction revealed thnt most of Lhe base 
metals seemed to originate from low S. a·. minerals, prcsum;ihly silicates, 
but the methods used were too drastic to determine what ptoportion, if any, 
of the metals was held in iron oxide coatings. There was some correlation 
between opaquc:clcar and bcLwcen magnctic:nonmagnctic mineral _ratios and 
geochemistry of the fine sand fractions in anomalous profiles. It was con
cluded from this that in well drained soils most of the metals were present 

·. ··:. in silicate form in the profiles studied, In poorly drained soils, retention 
• · of base metals by clay minerals could be an important factor. 
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Rccommcnclations made fo1· further lnboraroly studies i11cludcd mlditional 
invcstigntions of heavy mineral ba:.c mewl conlcnts, a11d development of 
methods to study base metal contents of iron oxide coatings of. mine.rat 
grains. Consideration of the practical difficulties involved in routine 
use or heavy mineral geochemistry, following cliscussions with Chcssington · 
laborc.tory staff, led to a decision not to proceed with this line of study. 
Pollow-up laborato1:y work therefore concentrated on oxide coating studies, 

• • if-t 

A furthc1· recommendation was made to look at the relative merits of A : 

~fsl • DI hodrizol n sanf1plling. . I I d f l . . t.-" -- 111 

1c t ur p 1:isc o t 1c proJcct was a a Jorntory stu y o meta s in ox1c c ~ 
coating~. The object w:is to evaluate the possibility of detecting sulphide ~ 1 

weathering products (oxides) against a background of weathering silicates, ! I 

• Oxide coaUngs were removed from mineral grnins by sodium dithionitc, i_,. \ 

a rc:igent known to reduce and dissolve iron oxides without attacking ~ 

silicates. ·For practical reasons fine sand ma.tei-ial (-80 +270 mesh) had t 
to be used, and mctal-J present in the oxide coatings estimated :'!-y difference 
rather than directly. 

A first step was an empirical corr~lation between metals in oxide coatings 
and ~vailt1bJP. information on mineralisation. This• showed encouraging 
.results at Arthrath and Auchincrieve, where oxide fractions containing 
more than 20% and 40% of the total Ni and Cu respectively correlated with 
mineralisati.on •. 

Snaga r~vcaled during the study were: - . 

(a) 

(b) 

there were incHcnUons that mctnl value~ in coatingf-l 
were lower in poody drained than in well drained soils. 

the coating rcflults were unrclJahlc below lO0ppm 
and 50ppm total Ni ond Cu respectively. 

A similar study at 0elhclvie showed a large number of samples with 'anomalous' 
coating Ni and Cu. Jn the absence of drill hole data, the sjgnificance of 
these samples was ~.ssesscd by correlation of sulphide contents of float samples, 
About half the samples with anomalous base metals in coatings were asso· 
elated with· anomalous sulphides in float. This suggested that silicate clays 
were present along with oxides as coatings to the mineral grains. Analysis 

. of the Mg content of coatings showed that many contained abi10rmal amounts 
of Mg, suggesting a sjgnificant silicate clay presence. 

Taking all this into acoount, starting with 75 sample_s with anomalous 'total 
Ni ·and Cu. coating analysis eliminated all but a group of 19 samples with 
anomalous metal contents in coatings which could not be cxplaJncd by presence 
of clays. Eleven of these samples correlated with abnormal sulphide contents 
in float. 

·•· 
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Most or the samples with hackr.round metal. v:ilucs in co<lt:ings but 
anomnlous sulphiucs in float came from poorly c.lrainc<l soils. 

This study covered 10 sq. miles nnd dcfi11c<l two areas of interest less 
, i than 1 sq. mile. 

t . 

' , 

• 

The conclus!ons from this study wcre-·thnt the oxide coating approach 
seemed intcrestin[~, because it could be used l:o screen geochemical anoma· 
lies a~socintcd with geophysical conductors. which might equally be due 
to magnetite or pyrrhotitc. However the prohlcms of luw analytical sen
sitivity required further investigation. So did the problems of clay removal 
from coatings, and relating coating metals contents to soil types. These 
aspects were scheduled for study in later phases or the project, 

· At the end o! . the first year, the project had cstablishP.d the following 
points:-

1 .. 
. ~ t 

2, 

IJ,. good correlation between soil geochemistry, 
float and soil types in two East Side areas, 

· The possibility that A horizon might gjve better 
contrasts than D horizon geoche1rli':!al data. 

3. A reasonable correlation between metals held in 
.•· oxide coatings in soils and sulphide mineralisation. 

Work du1·ing the second year was designed to confirm and extend these 
findings by i1ivestigating field areas on the West Side, and trying to improve 
the procedure for estimating metal contents of oxide coatings, f 

All work during the second year of the project was in the Auchencrieve, 
Brodicsord, Dunbennan and Brown Hill areas on the WeHt Side. 

Jn all four areas there was a good correlation between soil geochemistry 
and dominant float types. In areas of strong relief (Dunbennan and Drown 
Hill) ·soil geochemistry also correlated well with soil type. This was also the · 
case in parts of the Auchencrievc area, but not at Brodiesord where 'over 
much of the area relief contrasts are weak. 

Jn all areas there .,ppeared to have been little displacement ot float 1.,y glar.:al 
· ·activity, but at •Brown Hill the st_ecp slopes had apparently caused rather more 

mixing of float than elsewhere. 
,, 

'1 uc conclusion~ from this study were that it confirmed results from the East 
Side Rhowing general correlations between soil geochemistry and float and 
soil types, Further, it suggested a closer relationship between geochemistry 
and float rather than geochemistry and soils • 

. 
Jn parts of the nrodiesord and Brown Hill arcns some geochemical values 
seemed abnorm:illy high for the gabhros and contact cpidiorites with which they 
were rcspccUvcly associated, suggesting 1possiblc mineralisation, · 

' 
: : .. 
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One of the problems brought to linht hy Lhjs study Wil~ the rlifficulty of 
checking app~rcnt correlations bc1:wcl'.!11 · fhmt and ioH ty)1cs, and soil 
&Cochcmistry. It was also possible tlrnt the generalisations nwdc in 
preparing maps and overlays could be obscuring important relation• 
ships. A computerised cfata handling programme was therefore 
written in un attempt to solve bolh problems. 

The object or the programme was to divide samples into soil profi1 or 
float type groups. Means and standard deviations were calculated for the 

.. , metal values of the samples in each group. The output from the programme 
-.. i\vas a list of samples, with values of those metals which exceeded the 

· thresftold for particular float or soil types. 

Two variations of the programme were run. The first correlated geo
chemistry with dominant float type. The second related geochemistry to 

:, numbers of basic or ultrabasic float blocks out of the total of 20 collected 
· at eacl,t site. 

111e p.rog1:amme was used to compare the results of •80 mesh A and B 
- . , horizon sampl::~s collected from Auchencricve, Drown Hill and Drodicsord. 

It was found that A horizons contained less metal and had a more restricted 
· range of metal values than D horizons, suggesting ·dispersion of metals from· . 
'n horizons over a much greater volume of A horizon material. No consis
tent relationship could be detected between A horizon data and soil or float 
types. This work therefore failed to substantiate previous indications Lit~_ ' 
A horizon might have some advantages over D horizon geochemi~try. ---· · 

Computerising the assessment of B horizon geochemical results ~onfinned 
that they reflected float composition more closely than soil type. This 
conc~usion applied to all the areas studied on Eost and West Sides. 

The results from Auchencrieve picked out the graphite gabbros as the rock 
type most likely to be mineralised. Cu:Ni ratios 111 san1ples with dominant .., 
graphitic gabbros float we1·e cl.ose to unity. A group of samples with anoma• _ 
·1ous metal values with respect to float and soils occurred in the area. I 
In the remainjng areas, no single rock type had particularly striking metal value:: ~ 

but at Arthrath the norjtcs had slightly higher values than other rock types, with I 
Cu:Ni ratios close to unity also. In this a:i.-ea, and also at nrodiesord, the · 
evaluation picked out clusters of samples which contained more metals thnn 
normal for the associated float type. 

At JJelltelvic similar clusters were detected when geochemistry was correlated 
with dominant float type. However, the correlation with numbers of basic 
or ultrabasic floJt blocks at each sample point strongly suggested that they 
were due to concentrations of unmincralised ultrabasic float rather than to 
mtncralipation .. 

At B1·own Hill only a few scattered anomalous sample points occurxcd, auggcstinr, 
low potential for significant mineralisation. 
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'rim conclusiorn:: f.rom this Httt<I}' was therefore that ur.ing sepnrat.c thresholds 
for c.Hrrcrcnt flo.it: and to :1 lcm,cr extent soH types led to a distinctly clca1·cl' 
pic11trc of mincr.11.isation potential in the areas stuclicd. 

WhHc this wo1·k wai:; in progress, further laboratory stlldies were being mnde 
of hnproving metal cxtrnction from oxide co.itin~s. Unfortmwt.ely, these 
studies failed to find any method which led to imp.roved dctcc1·1011 limits for 
Ni nnd Cu in oxide coatings. This failure meant that areas such as Brodie• 
sonl, where total Ni and Cu values were generally below 100 ppm and 
50 ppm respectively, could not be effectively assessed. Consequently no 
_further work was carried out in this potentially interesting field· of study. 

The final field work phase was over Old Rayne (West Side) and New Deer 
(East Sicle). Both were backg1·ound areas. Soil Ni and Cu levels were 
vc1·y low - at Old Rayne they were too low for reliable correlation • but at 
New Deer slightly higher Ni and Cu values could be correlated with gabbro 
float. 

· Conclu.sions 

Ei:;sentially the study was a two pronged attach on the problem of distinguishing 
soil gco_chem anomalies due to base metal silicates from those due to base 
r,,ntn f su r ph kfcs. 

· One prong was based on the clearly dcmoustrable fact that different rock 
types, nnd lhe float derived from them, cause widely differing base metal 
thresholds in soils. TI1e routine geochemical work carried out by EVL 
conHidcrcd all data as belonging to, a single population. The research I 

project 'clearly showed that rccongition of uifferent populations within an · lj 
area clarified the geochemical picture, and developed :ts:-=:es:-::ment methods II 

: which made possible a more objective definition of anomal.i.es. An important ij 

additional step developed cluring the project was the· ability to correlate anomalicf~ ; 
• <I 

w.it·h particular rock types, solid or in float. As a result it was possible to 
pull out areas where a parUcuJar rock (or float) type contained abno.rmal 
amounts of base metals which could be due to sulphide mincralis;ition. 

The ,other prong· was to try to deyisc methods which would directly cljffcrcntiatc 
between sulphide and silicnte weathering .products. 111eRe methods showed 

~ . 

promise in early work, but it was impossible to reHJ1e them sufficiently for 
routine appUcntion. Both heavy mineral and. oxide coating methods could be 
uscf\ll, but with the latter the detection limits were unacceptably high, and 
with both the methods were too lengthy for routine use. , 

Technically. therefore, the float/soil/geochemistry correlation approach seems 
the only one wl~ich might be worth developing _further • 

. . 
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