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1.1. 

Durin~; tr.n i;eriod :;•:::och:e!iic1-il ·1nrl :;1?ophy::Ji cnl :::1urvcys 
wore carried out in. the area, leadin~ to pittinJ an~ tranchin3 
over tho moot p:rornisj.nt,; anorrmltes. This 1i·19rk formed thP. lo.:.;i 1~q.l 
extonsion of the ourveys previ9usly undert?ke!1 durint:; the 1971 
period. 

G~oc:c:·:!ISTllY 
~ --------. 

-....uri·n-~-1('72 ..,,..c""••u .,.,.s ··!;lined to ·1·l1° Ho~~•sk ,,,.,t..,.1.n • JJ &Q :J •t ,;.,.-...,;-.: • ...:,~ ,l:1., .:_:,~.,. , l,. t: _.,,!_! ,.,.~_____:;:.::!_~·;:~~f 

adJacent to ·the Pitfichie Por~3t area tha~ was investiiated 
in 1971. ~onycus~ w4rranto1,· an~ was given, detailed soil 
:rn.;nplin3 .on ·a· 1000' by 200• ·t;rid pattc:::-r .. ; -'!ihe .1033 s~rnples 
C ,,, 1 r.>c1·c:· ~ "''I"~.,,., • .. ,...,~1·, ... r..,, "or ~o ... ··1.J .-,,1 :-:-; b·· t 1 ·e ·•"·0-11.·,.. ..... .., 1:l•." ♦'•""'•~· .... ~~)'•'°':.,,,J. 1t1.\l:.\J\.,•.6••- I~ 4.4. ::.-v:. V 

absorption mo~1od. A short line of infill soil samplinG ~3s 
1,1s-ecl to ch:.->t:!: the: previou.:; renul ts. fo1" ·Ju, 1~i, u: i·io. (It ·w:.i.s 
larcely duo to thio I·:ony!!lttsk wo.rk that ·expendi.ture. on acsays 
(£1., 559) e:rceccled tl!O m:1ount that had be~n es1;1:rm.tcd. (~500)) • 

.At ·Tir:(l')_n!tiifl a detaiiHd soil sampJ.in;; and. trenching· 
pro~·ram;;;e -~.,i th a J. C.3. attempted to pinI)Qint t~le source of 
the molybdenum-~e'3.rin;:: float ',·1hlcll h9.d ;_,reviously_ been loc:..1.t•.:d. 
in ·thi:, ~re:.1.. Fro.file s;1mplinf~ of trenches was uot.?d in con­
junction ·•1ith counts of flo:.:i.t ·type·3. -Althou~h·hieh moJ.~rbdem.1m 
soil v:-1lues · were encountered., t;h~ metal source was not loca:te~, 
~"urth~r.· -fioa t sa.!npling, ·trenchine and geochemistry· is beinG 
coti3ider,3d 

2.1. Induc7d Pol~rga+,ion 

'Reoonnaiss:1noe surYe;:/ing of the B°:ilquhain ar-&3. w:is cor.1-
plet~1, ·Ut iri.~ 3cin t.rex 25 w·i -et tij}e dom~in ~•:iu~pin??nt ::.nd. . 
di -ool e-1i '.'.'lol e arr .r.' s. . 3'3·/e!'rtl a!'!o.::t:1,l 0 1.1.s z~r..e:: ·•:a:; !''3 O'.ttl in·d., 
a .nu.-nber of ·'•Illich :~;.er-'3 f·ollo·•.;ed. up wi ~h det.~iled -~rr1.rli€nt 
"'I•Y•: 1.:1 • ;/ ,, ......... ··----.a., .• .:--""'""••..: ...... ~~.-. ...... ~ .. ,",. ,.;,:,,r.;.,-.;+;n,., r.i..---:9.j ,-.,lll\J~• ~, \,!J..t=.L".'=VJ ~Lt:::.1.,1JJ.J .LL..J~-V'f.t..t.•c., _.. •• v-.-• .. J ...-.---•••-.--•-•• 

Ho·.•rev~r, s11b~~quent investigation;; showed th2t all 9.nom9.lias 
appeared to be acco~"lt.eq for by man-made features. 

-3~1. · .§q.tl ~esearch• Project 

5tatistioal studies were carried o~t on the iata 
previous_l~ co·llected, prior to preparation o.r a final report. 

~_oaures 
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Techr.ica] Er.nort for 

Duri.ng the period eeochcr:i:i.co.l surveys togethr:r with a 
prograrnsa of pittin6 were carried out in this district. 

-The data relntin5 to the ~oils Research Jroject were collated 
and a final report prepared. 

1 ,Geochemistry 

1.1. Multi-~lc~ent Analyses (Figs. 13-17 Ruthven, Figs.1-3 Karnoch) 

Samples uf stream sediment ~aterial were collected on the 
basis of approximately enc per square kilometre, prepared to 
-80 mesh fraction and then analysed for fifteen elements spec~ro-

b · 1 1 u · C ,... C .," -. · -T • • S r· V Z '1 m · d. · · grapJ:i.ca ..,_·;1:- .cl, o,\,r: u,ro,1·::o,i1l,.Ag, n,1,, , n,LJr,..:..i an 1.:n.. 
All samples ~ere also analysed for arsenic content by ato~ic 
absorbtio!'l msthods. l 1he work constituted part .of a regional 
investi~aticn covering much of the western half of E.V.1. Its 
aim was to check for pos~ible concentrations of unusual elcm8nts 
or to establi2h the presence of sicntfidant pathfinder eleffients. 
In the event, none ~ere indicated for the Kemnay District. The 
relevant plans and data are incluci.tad u:ncter the sub;;iission for 
Ruthven and Morven. 

1.2. Uolybdenum Follow-up - Ealauhain Pitt~~g (Figs. 1-3) 

T.b:e furtber define to extent and sie;:'.'"!ific2.nce of ano:128.lous 
molybdenum values in soils located by previous surveys, a pro­
grar::n:e of pitting and geochemical ~a:,.plin6 was carried out nca.r 
Upper ~iddleton farffi, Balquhain. A series of pits ~~re excavated 
using a J.C.3. back-hole, and these were profile- sampled. R8ck 
sar.:p] cs Viere· collected whenever bE::drock ·.rn.s e:.::posed. ~·oiJ Scl::::l:":les 
~ere prepared to -80 mesh and anaJysed for·cu,Ni & fb by ato~ic 
absorbtion ~ethods. Annlyses for the same samples for Mo were 
undertaken cblorimetrically. The rock sa□ ples were analysed· 
spectrograpl1icnlly for: 16 elemen"ts:- Bi,Co,Cu,Cr,lb,I\'.o,Ni.,A0 ,2n, 
V,V~Zn,Zr,Ti,Lln ~ Be. The rocks were also analysed for Au by 
atomic absorbtion. Resu]ts are pl6tted in profile form with only 
the more significant rr.ul ti-ci:eme:1t v::i.lues being sr!own on Fii. 1. 
The ~hole of the spectrographic scan values are shown ~n Pig. 2. 

~J.1he rcs~l ts of the survey combinE:..d vii th the j_nformation 
obtained du~ing previous investi£ations suggest that minor Dolyb­
dcnite a~d possibly ~o~elJite rnincrali~ation have given ri~c to 
a strone hydrc.1 ::;or.pl-::ic eeocr:c:i:ical ano1.::aly in soils i~:-:.cdiatsl/ 
south of Upper Liddletcn farm, It appears to have no eco~o~ic 
signific2nce. · 

Statisticnl studies '.':ere m:::c:c on m::Iterial col] ectcd prcv::.o':..,f..;}?. 
Data \:ere col}r1te:d and re::ul ts i.ncn ,;;riticn up. 'l'l11·~:e rE'~~;j Lr. 
cnn be fc,und in ti:e fir1ol. re pert suer.ii ttcd in Octcbe:r·, 197:;, ·::!:~.cl: 
applj_cs to rr:ost £.V.L. areas and tirut! pcric,ds, inc]udinc }{,-:::.r:ny, 
lt.:73. 

/2 



Enclosures ----
Fig. 1 Trenph ond Pit. Profiles) Balquhain 

Fig. 2 Tabulntionof Multi-Element Rock Analyses - Balquhain 

Fig. 3 Tabulation of RoCTk Gold Analyses - Balquhain 

(Figs. 13-17 Ruthv~n and 1-3 Morven also refer) 
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HI /F/R <10 <5 7 40 60 5 10 2 20 10 <50 'io <0.01 0.1 0.07 1 5 
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}1t/G/R 60 10 60 80 40 25 40 4 55 55 300 lfi0 0.04 0.3 0.2 j() 

M2 I ,\IR <10 20 50 100 30 l,O 50 <l 10 110 <50 200 o.os 0.4 0.08 ' -I .J 

M2/JI/R <10 7 40 80 20 15 30 <l 7 so 4<iJ 2UO o.os O.J 0.07 15 
M2iC/H. 80 40 45 100 6U 20 60 3 120 160 6l)O no 0.06 0.4 0.25 10 
MUn/R <10 10 so 100 .30 25 35 <l · 10. 55 <.'.•D 130 0. OI+ 0. 3. 0. l 20 
i-t! It·:/ It <10 . 7 50 100 25 50 20 <l 15 50 <..'.,0 90 0.06 0.4 0.1 J ') 
M)/C/R 20 15 65 80 JO 20 30 <l 10 50 so 220 0.04 0.3 0.07 i,() 
M1iD/R <10 10 35 80 20 10 20 <l 10 40 <50 90 0.06 0.3 0.08 20 
M3ii.::/R <10 7 (>5 80 30 15 20 <l 40 50 70 ,.oo 0.02 0.3 0. l 2G . 
T'i/1/R <10 20 50 100 8U 20 l+t) <l 25 75 100 150 0.06 0.4 o. 15 ")(' •. u 
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'l'l/12/r 20 20 80 100 20 12 20 ,: 1 10 40 <.'.i•J 130 0.06 0.4 0.08 15 
Tl/13/f <10 7 45 60 lC0 10 30 <l' 15 20 <~-o 70 0.06 0.3 0.1 ')n _., 
'l'l/1.'.i/f <10 7 70 so 50 5 20 2 15 50 <,O 90 0.04 0.4 0.1 25 
Tl il 5/F <10 5 65 so JO 1. '..-ll) <l 7 10 <SO 80 0.3 0.3 0 .08 7 
T2/l/R <10 20, 40 ·120 20 20 70 <1 90 100 Jno 1 (>0 0.03 0.4 0.5 1'.i 
T2/ 2 /!"?.. 10 15 80 120 130 50 50 2 60 (,() <SO i:.o 0.07 (). !, 0 .15 20 
T'2 / J/ !l ll)L) 5 ,.s so 600 100 10 15 110 <ll) :°>0 1,0 0.01 0.2 0.2 15 
T2/t1/R <10 5 75 70 40 30 40 2 30 30 'JO 220 0.03 0,.3 0 .1 lu 
Tl/5/R <10 10 65 25() 25 25 40 <l 10 180 <50 250 0.08 0.5 0. 15 20 
i:2/6/R <]O 5 45 so 30 15 10 <l 5 40 <'.)0 80 0.06 0. I+ 0.03 15 
1'2/7 /R 100 10 40 100 40 25 20 <l 10 40 <50 60 0 .02 0.3 0.07 10 
'I2/8.'R <10 30 120 150 20 120 ~0 ~1 7 i'-40 100 150 0.04 0 • .'1 0.2 7 ,~t~ /R <10 ·15 (iO Bl> 30 10 ,.o <l 10 L,O 1()() 230 0 .07 ·0.1. 0.03 : 5 
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1'3/2/R 20 20 75 so 30 130 30 <l C 60 ,';o 15') o .Cil O.!, 0. 1 111 J 

T3/ 3/it <10 5 30 70 30 12 40 <l 5 30 <50 70 0.15 0,!1 O.OG •·i(\ 
L .J 

T3/4/R 10 <10 l;O 60 100 35 l0 3 65 30 <50 60 0.05 0.4 D.l 1 ~.-, 

T3/5/R <10 15 85 150 20 90 60 <l 10 80 <50 150 0.08 o.s o. l :.J!) 
TJ/6/R <10 ·10 60 100 25 10 40 <l 5 50 <50 13() 0.06 0,.'1 0.07 10 
TJ/7 /R <10 20 45 120 20 25 70 <l 5 60 <50 (:.() 0.2 r.1 0. l 5 
T3/8/R <10 15 70 100 20 30 50 <l 7 70 <50 lOl) 0.03 0.5 0. 1 15 
TJ/9/R <10 5 40 50 20 15 15 <l 10 15 <50 50 0.02 0.3 0.07 l' \j 

TJ/ 10/R 15 15 45 80 20 15 40 <l <5 40 <50 100 0.06 0.4 0,03 '.lD 
TJ/11/R <10 <5 35 40. 140 30 10 2 20 15 <50 (,0 0.04 0.3 u. l S 1 C , .... 
TJ/12/R 60 20 120 100 90 70 50 2 100 80 400 250 0.04 0.4 (). 3 3:-1 
14/1/R <10 10 25 100 20 70 40 <l .15 80 50 130 0.03 0.4 0.1 15 
T4/2/R <10 20 20 150 20 200 50 <l 25 200 50 30 0.06 0.5 0.2 15 
T4/3/R <10 20 30 130 10 3 40 <l <5 250 <50 65 0.04 r.l G,l <5 
T!d !¼/R <10 25 15 130 <10 <2 JO <l <5 150 <SO 2.5 0.01 o.s 0.2 <5 
T~/5/R <10 '> -.. ::, 20 120 20 2 40 <l <S 150 <5\) 2S 0.01 0.5 0.1 <S 
T4/6/R <10 30 20 170 <10 3 40 <l <5 200 <'.ji) 50 0.02 m 0.2 <5 
T4/7 /R <10 20 20 150· 40 2 50 1 7 80 <50 30 0.04 0.4 0.1 <5 



r\-=-_\ -~ 
SAMPLE .Ii2, Au p_pr.1 SAMPLE NO Au ppm 

Tl/1/R <0.01 Ml/AIR <0.01 
2/P.- <0.01 B/R <0.01 
3/R <0.q1 C/R 0.01 
4/R <0.01 D/R 0.01 
5/R <0.01 E/R <0.01 
6/R <0.01 F/R <0.01 
7/R <0.01 G/R <0.01 
8/R <0.01 M2/A/R <0.01 
9/R <0,01 B/R <0.01 

10/R <0.01 C/R 0.01 
11/R <0.01 D/R 0.01 
12/R <0.01 E/R <0.01 
11/R <0,01 M3/C/R <0.01 
11•/R <0.01 D/R <0.01 
15/R <0.01 E/R <0.01 

T2/l/R <0.01 
2/R <O.O~ 
3/R <0.01 
4/R <0.01 
5/R <0.01 
6/R .<0.01 
7/R <0.01 
8/R <0.01 

T'J/1/R <0.01 
SCAN RESULTS TO FOLLOW 2/R <0.01 

·3/R <0.01 
4/R <0.01 
5/R <0.01 
6 ''·' I " <0.01 
7/R <0.01 
8/R <0,01 
9/R <0.01 

10/R <0,01 
11/R '<0.01 
12/R <0.01 

T4/l/R 0.01 
2/R 0.02 
3/R 0.01 
4/R <0.01 
5/R 0.01 
6/R <0.01 
7/R <0.01 
8/R <0,01 



FINANCIAL ASSISTANCE FOR MINERAL EXPLORATION (M.E.I,G.A.) 

COMPANY: EXPLORATION VENTURES LTD 

PROJECT: KEMNAY 

REF: AE 17 
MRD 84/5/12 
MRD 144/5/12 

The following Open File material is held by B.G.S. in London, Keyworth 
and ~dinburgh. Available for public inspection from 16.10.80. -. 

j 

Extract from application 6.8.71 "outline of proposed project 
.••• geological considerations •••• work programme "with 
accompanying plan, l 11 : 4 miles, OS sheet 5. 

Geological report 9th August to 31st December 1971, with 6 enclosures 
all 611 

: l ·mile. (Submitted with form MEG 1, 6.8. 71) 

1. Geological float and outcrop map NJ72SW, November 1971 

2. (+ neg) soil geochemical values, Cu, Ni, Mo, NJ61NW + NE, 
November 1971 

3. (+ neg) soil geochemical values, Cu, Ni, Mo, NJ62,SW+ SE, 
December 1971 

4. Soil geochemical values, Cu, Ni, Mo, NJ72SW September 1971 

5. *Apparent chargeability NJ72SW December 1971 

6. *Apparent resistivity NJ72SW December 1971 

Technical report 1st January - 31st December 1973 excluding 
expenditure. (Submitted with MEGl, 2nd March 1973) with the 
following enclosures: 

1. Trench and pit profiles Cu, Ni, Pb, Mo, NJ722S + 7322 
(refers to 1 : 2,500 location plan) scale 1 : 250 horizontal, 
1 : 50 vertical, April 1974 

2. Tabulation of multi-element rock analyses 

3. Tabulation of rock gold analyses 

Geological report 1st January to 31st December 1972 (submitted 
with MEGl, 6th January 1972) with 8 enclosures 

1. Soil geochemistry val4es Cu, Ni, Mo, NJ61S, 1 : 10,560 
July, September, October 1971. Balquahain 

2. Soil geochemistry values Cu, Ni, Mo, NJ61N, 1: 10,560 
1971. PITFITCHIE 

3. Resistivity NJ72S January 1972, 1: 10,560 

4. Chargeability II II II II 

•••• (continued) 
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5. * Resistivity NJ7223 February 1972 1: 2,500 

6. Chargeability II II II II 

7. Detailed soil geochemistry Mo values. NJ7223 1: 2,500, 
March 1972 

8. Trenching at Balquhain (section) NJ72S 1 : 50, May 1972 

*il.etter from EVL 26th October 1973, RE "special projects" 

ELV soil research project, summary of results 

AE 17 

ELV summary of metallurgical testworks. April 1971 to February 1973 

* Not at Keyworth 

AE 17 is related to AE 22 



1. 

2. 

MINERAL EX?LOfu\·'rIGil INCENTIVE SCHfflE 

A~;2licant 
Address 

'.relephone No. 

Contact 

Pro~ect title 

AP!"LICATIO:t-T 

tor aasistence 

.Exploration Ventures Limited 
49 I1oorcatet London EC2R 6BQ 

Ol-606-1020 

.Hr. R.B. Riley or Mr. H.J. L111ch 

Kearq 

Applicants' organisation 
& fina~cial atructure 

Please see this Company's letter dated 6th August, 1971. 

4. Outline or prouosed project, 
including geolo5icol conoidorations (see plan attached) 

This area includes the Bennohie granite south o! the Insch 
tiesa. It is a distinctive environment and will be prospected 
primarily for molybdenum, wo~!ram and tin. There !s a strong 
magnetic lineament cutting ocroas the granite end on eero­
megnetic high in the Pi tfichie 1''orest. Thi• could be oauaed. 
by basic rocka in which case Cu and Ni will also be sought. 

5. Y,ork pro;•,remme and costs 
of project 

Alreody reconnaissnnce stream sediment geochemistry has revealed 
several strong enomolous tto values. These have been followed up 
by further stream geochctrl.otcy and a li~ited amount ot soil 
samplillg, which indicated Cu and I1o values significantly above 
threshold in the Balquhain area. The !orward. pro~ralilID.e includes 
f'urtherSoil geochemistry to better define this anomaly. Induced 
polarisation in conjunction with intensive geological investi­
gation will test the significance. Ground magnetics and induced 
polarisation will also be done over the aeromagnetic high in the 
~itfichie Fox~ot. 



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

Geological Report Kemnay AE17 

During the period 9th August-to 31st December, 1971, 
geological, geochemical and geophysical surveys were 
carried out. 

(i) Geology 

Float and outcrop mapping was conducted over areas 
of high molybdenum soil values in the Balquhain area. 
The \jOrk confirmed the presence of Mo-bea•ring float at 
Middleton Farm and concentrations of quartz vein material 
over most Mo anomalies. 

(ii) Geochemistry 

Systematic soil sampling covered parts of the Pitifichie, 
Balquhain and Kemnay ·areas. · Samples were analysed for 
copper, nickel and also molybdenum in areas of suspected 
acid rocks. Results received indicate only background 
values for Cu and Ni with occasional sporadic highs for 
Mo. 

(iii) Geophysics 

Reconnaissance dipole-dipole traversing using Scintrex 
25 watt time domain equipment covered the molybdenum 
geochemical anomaly at Balquhain. Several zones of 
moderate chargeability values were outlined over the area 
of general interest. 

Enclosures 

rl. Geological float and outcrop map - Balquhain (NJ72SW) 
----2. Geochemical soil values for Cu, Ni & Mo p.p.m. - Pitifichie 

Forest (NJ61N) 
Geochemical soil values for Cu, Ni, Mo in p.p.m. -

Balquhain (NJ62S) 
Geochemical soil values for Cu, Ni & Mo in p.p.m.-

Balquhain (NJ72SW) 
,.... 4. 

r5. Apparent chargeability values in milliseconds - Balquhain (NJ72S~ 

,6. Apparent resistivity in ohm metres - Balauhain (NJ72SW) 



MEIGA FOLLOw' UP ABERD~'ENSHIRE MOLYBDENUM 

EVL KEMNAY PROJECT AE17 CHAPEL OF GARIOCH AREA 

RECONNAISSANCE VISI'.I' JUNE 29-JULY 3 1981 

T. Colman 
M. Shaw 

Project 66 
Project 63 

Following a review of EVL data held at Keyworth and Mick McCormac I s interest in the 
area prior to his transfer to Edinburgh a reconnaissance visit was arranged with the 
following objectives:-

1. To obtain access from landowners. 
2. To take additional water samples for fluoride analysio. 
3. To obtain samples of the molybdenum mineralisation investigated by EVL. 
4. To observe the local drainage pattern. 
5. To test overburden depth by Cobra drilling. 

All these objectives were achieved in~ days. 

Access - No problems were encountered with access. All landowners were most co•­
operati ve and M. Shaw has drawn up an ownership plan. 

Water sampling - Ahout 24 additional water samples were taken by M. Shaw. Fluo~ide 
levels were ngain high with up to 1.7 ppm. These form part of the 63 project. 

Molybdenum mineralisation - About 4 km of wall were prospected and 4 areas of moly­
bednite mineralised houlders found as shown on the enclosed plan 1. The mineral­
isation is always associated with greisen blocks, mostly with coarse grained (2 cm), 
white quartz veins up to 10 cm wide (seen). The greisen extends up to 10 cm (seen) 
from the quartz vei:~ung. One sample CGR 13 shows molybednite within greisened 
quartz feldspar porphyry - the only sample which shows recognisable wall rock. 

2 styles of molybednite are present a) scattered coarser grained rosettes up to 3 mm 
across generally assor,iated with the margins of the coarse grained quartz veins, and 
b) much finer grained disseminations and veinlets associated with finer grained 
quartz and greisen. Some of these samples could contain over 1% MoS 2• 

Some yellow molybdate? minerals were associated with the disseminated molybdenite. 
One sample CGR5 showed a quart:;:. vein with purple fluorite and the greisen contains 
muscovite and possibly other micas but no other economic minerals were Been. 

Prospecting has proved valuable in relocating a mineralised area and providing 
samples of the mineralisation. It has also extended the EVL area about 1 km to the 
west across a watershed tc the Hill of Whitecross - albeit on only one sample 
CG.,t13 - but this has provided a source for the string Mo soil anomaly near Mains 
of Balquhain which is almost certainly hydromorphic but could not have come from the 
Strathnatterick Burn drainage. 

More prospecting is warranted in the area to close off the greisen areas and 
determine if more molybdenite is present. 

_l 



) 

Drainnge - '.!.'he area is undulating with low rounded hills up to 240 m at 
Knockinc;lews. Drainage patterns are shown on the enclosed plan 2. 

The anomaly at Mains of Balquhain, of hydromorphic which seems likely in view of the 
flat, poorly drained ground, must have received its Mo from the Hill of Whitecross 
area, an idea supported by the discovery of one greisened molybdenite bearing rock 
CGR13. 

Overburden - The anomalous area at Mains of Balquhain and the valley of StrathnQtterick 
Burn, south of Hill of Blairbour~ were tested with the Cobra drill. Maximum depth 
attained was½ m.and it seems likely that most of the arefl will have less soil 
depth than this with the possible exception of the Mains of Balquhain area which 
could conceal a former watercourse with greater thickness of overburden. 

T. Colman 

17 July, 1981 
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Repo.,..tccl molybdl'.:!num toxicity affecting cattle in tl1c ElJon area lecl to tbc 
discovery that mcu.11 appc.:ircd to iJ~ related to a sulpbidc source wbich mn.dc 
the company aware that th8 No:rth East might have l\fo potential in addition to 
copper and nickel . During the course of exploration in J\berdccnsbirc 
fur_tber Molybdenum occurrences wcr~ discovered v.; 1.ich point to there have 

: been a phase or phases of relative molybdenum e:nricl1mcnt in certain clrcc1.s. 
Despite detailed investigations no obvious economic potential has been indicated 
and in .ill cases a weakly mi11cralisecl source of no grcc1t ::;ignificanc:I:! can expkin 
the presence of rnolybd2num. Typically tbc sort of oc<:urrcncc which might give 
rise to anomalies developed at f3alquhind;:ic11y, Qun.quo,•; and lhlq11hain i~: seen 
on the coast at Souter Head south of J\bcrdcr~n. I-Ierc a tliin quartz vein mo.:,tly 
b:irren but contninil;~ spor&dic molybdcnttc--! mincralisoi:ion cuts throug{1brccci­
atcd metamorphicc:: If this is the case in the above arc8s furth~r ,vork is u111ikdy 
to yield anything cf promise. 
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-1.- · BACKG l{OUND INPOH k1J\ Tl::-1N 

In a section d0•1utcd to trace clcn:.cnts published in the 1963 M::i.cc1t.ilay Institut8 
Memoir on "Soils Hound Aberdeen, Invcrurie mid Pn1.s(~rbur.gh" reference is 
made to molybdenum toxicity affecting cattle:- "In the [:oils e:{amincd, the 
highest total Mo co111·ents c,£ 20-30 ppm.._ occur in soils of the Foucll2.nd &nd 
Tarvcs .Associations (soil ckssification based on tiJl parentage) in the: Ythan 
Valley. Several t1stanccs 01 mack Scour i.n cattle att'ributahlc to excess molylx.ienum 
occur here on loc2.lised areas of poorly drained soiJs tl11t lv1ve probc1bly been 
influenced by orgo.ni.c 1natter accumulation. In such arec::3 ammonium acetate 
extractable molybdenum in the surface horizuns may rise to nearly l pp:.:-:1. and 
clover in pasture herbage may contain more than SO ppm. )"l 

The writer visited th0 Institute in mid November 1967 to find out more about 
the 'anomalous' areas. Two localities were mentioned viz. Balquhi;1dachy 
and Quilquox (sec iigure l). It was stressed tbnt excess rnc:tals were confined 
to areas of poorly drained soils ic. wet peaty gleys and peat which are !}~nerally 

. developed in hollows. No comment ,vas m:1elc: on provenance of rnetal 2.ncl Hppa­
rcntly the copper content in the s~)ils of these are;::.s was well in tl1e background 
range (less than 30pprn) giving rise tc copp8r defficicncy. The Mo excess 
in berbc1ge, due to the lack of coprier, upsets the animal's rn.eu.bolism causing 
Black Scour (diarrhoea) \'/hich if Jcft untre&tecl leads to eventual death. Appa­
rently before the condition (this i11 Somerset is referred to as the Tca,·t 
Condition) had been diagnosed cows had died in the immcdic1.te post 2nd world 
war period at 3alquhimlachy and sb:::cp were sD.id tu ha\·c died 1:~1: Quilquox. 
In bo~h areas the Institute had b2en called in by farme1s to diagr.of;e cause of 
the trouble. It hJs been fou1:d that the average normal content in soils is around 

· O. 3 pp~n. , where this ri::;cs in excess of 0. 6 pprn. proJJJcr:ns wit!i cattle 1112.y be 
experienced. In sucb areasiimir:g- of soils ccln make things wor:se as it leads 
to an increased concentration of !'.'lo in the herb~gc. In order to cornl,at the 
'Mo-poisoning'. cattle are generally dosed witli cop:, · · .. 

·n1e anomalous arens w.::!re c~:eck sa1nplcd by the writer in Nove:-rnh21· 1q67 :1.Ed 
revealed ~folybci211um v<11,ues ranging from 3 to 30 ppm. : . ensuing surveys 
(1968 onwards) indicated that the 1nctal appcc1rect to be originating from 
molyb(ienitc-bcaring vein quartz. Dm ing the course of tl1::! 0x.ploration pro6rramrnc 
in Ab2nlcenshire, Riofincx became aware of t~1e presence of other occun:cnces of 
molylx!cnurn (fig. l.) at (i) Salqu~·,ain west of lnvcrurie following a visit to a 
mineralised locality rnention2d in a Ge:oioglcal Survey memoir (ii) :Kinrrnrncly 
discovered during- the course of flo:::t mopping. (iii) R~t.:,cn from ancilysis of 

· soils over n .nagT;ctic i:arget and (iv) A thin moJ ybck::nitc - 1:e:;r.ring qua.rtz vcirr at 
Souter Head on the coast south of l\bcrdccn ] ocated by a research stucbr.t at 
Abcrde8n University during the course of geological mapping. 

2. 

(i) 
LA~D OWi'\ElZS IllF 

In order to p~rmit ground surveys in t;1esc ~re~.s short term C;-,Tlo-ration 

missives \'.'':!re ini.Li:.1ily ncgotintcd 'Vitb l,:mc!o·;.:ncrs;cvc:1tu2.lJy tt:csc ,·:c~:~"! 1·cpir1cec.i 
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by mineral agreements. TI1e present state of land acquisition is shown on figure 2 . 

. (ii) . GEOLOGY 

Geologically tbc I3alquhindachy area is underlain by metamorph.ics 
(andalusite schists and associated rocks) whereas the QuiJquox area en­
compasses part of the Haddo gabbro/naritc complex and adjacent metamorphic 
country rocks. 130th areas are drift covered and outcrops arc scarce, but 
mapping of float in \';alls gives a reasonable guide as to the probable range of 
bedrock types present. The aeromagnetic map (figure 3.) reveals no marked 
trends in the Balquhindachy region as distinct from the high gradients and 
positive closures arising from basic rocks and related type~ in and about the 
QuUquox region. TI1e strong anomaly north-east of I3alquhindachy is related 
to the southern part of the Maud basic complex and the linen r anomalies present 
in the north west corner plus the south west corner of the sheet are due to 
dolerite dykes. 

(iii) SURVEYS 

Geochemical, geophysical and geological surveys have been completed 
in both areas. 
a. Geochemical soil sampling has defined weak, sornev-11-at patchy 
molybdenum anomalies in both areas (figure 4) with non significant amounts of 
copper (and nickel). At ~.1ilquox some of the higher values do coincidt~ with 
poorly drained soils and this applies to a certain extent at I3a1quhindachy, out 
in both areas anomalies are also present in reo s0nably well drained areas. 
\Vhilst most of the stream anomalies tie in with the known anornalous soil arc.is 
(compare figures 4 a.nd 5) it would appear as though sources of metal n.re present 
outwith of the areas soil sampled, v;itncss the anomalies in parts of the Ces:3,11c 
Burn and tributaries, though some of the metal in these probably originates from 

· soil anomalies cast of 13aiquhinclachy and west of Quilquox tl1at have not been 
closed off. Soil samples f:::-0111 two short lines in r _.-h ar,c_:•a have been tc8ted for 
Arsenic ,md those samples \vith values contailling 5 ppm. and above were analysed 
for Gold. (see figures 6 & 7). Gold values range from approx. . 03 to . 30 pprr,. 
(1. 4 ppm. ::: 1 dwt) will\ the highest · 1alue occurring at Ba.lqulllnd.1chy. As. and 
Au 'highs' correkte wUh hiihest molybdenum vnlues. 
b. Geophysics. Induced polarisation surveys were carried out at 
Balquhindachy and Quilquox to dct1c:1:mine whether any concluctors coincldc:1 
with the soU anomalies. 1l1e extent of IP surveys in this region are shown 01;. figur2 :3. 
Other than responses rela!:;;d to man-made conductors, no significant anomalies v-,•Lkh 
might r(.:flect the presence of sulphide concentration were detec~ed. lt should be 
noted that whilst the survey at Quilquox was aimed at assessing the rnoiyl~dcnum are:1, 
it was n.lso intended ~'J evaluate the poteDtial of the b~sic rocks. (Details of both 
surveys 2.re given ir1 a report by Beckman of Ri:)canex dated July 1969). 
c. Geology Apart from dominant schist float pJ.ttcrns devcioped ut 
Balquhindachy and br..sic float at Quilquox there is a large amount of white 
vhuggy vein quartz. This is spread over a fairly brge area~ vide figure S, and 
in walls of fields outwith of the arhritrary ouL~r bouncbry one generally finds 
a few blocks. Vein q~ra.rtz float is noticeably very z.bundcnt in walls around 
Quilquox and in a z.one stretching south and cast of fulquliindachy, an.·as where 
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molybdenum soil anomalies have b~en ctlimited {compare figures 4 & 5) 
During the course of float mapping a ;.cw miner3lised blocks were 
discovered in each area comprising some with pyrite, a few with 
specks of galena· and _sphalerice- :!: pyrite and several weakly mjncralised 
with molybdenite which was confined to hair thin rnicrofractures. Several 
samples of the ~.1olybdcnite-bearing float were assayed · and showed values 
ranging from 200 to 1500 ppm. Mo. and from 0. 4 to 1 dwt of gold. Overall 
the bulk of vein quartz float in the region appears to be barren. 

(,iv) CONCLUSIONS On t11e basis of float it is apparent that an 
unknown number of quartz veins have b8en injected into the region and 
possibly cut both basic and metamorphic rock types. Nothing is known 
about the frequency distribution, precise location, width or orientation 
of these but survey results have shown that at least one system appears to 
be weakly mineralised. The widespread distribution of vein quartz fluat 
may reflect a large number of veins but in the same way that 'a little blood 
goes a long way' it is conceivable tl1at only a fev,• are present, the debris of 
~hich ha~ been streNn over a 'Nide area by flwio-glacial transport mechanisms. 

J ~--

No conclusive proof is available to show· that there is no economic Mo/ Au 
potential but it is con.::idered that the evidence to h.:rnd suggests the presenc 2 

of weak, insir,11:i..ficant mlperJ.lisation v:ith no obvious potential. I£ further 
evaluation is thought to bc: neccssory it is scggestcd tlw.t further geochei.11ical 
work be undenaken to close off the soil anomalies followed by pitting 0!1 fr.e 
highest value closures outwith of the poorly drained areas in an attempt to 
locate the sourc8 and determine nature, extent etc. cf mineralisatioa. Jt 
is conceivable that some detailed rcsistivit;' work may be of assistance 
plus possibly shallow-hole drilling at a final stage using the univernity rig 
on selected targets. 011c area where it: may J- .. )Ossible to gain further 
information on the nature of mineralisation reiativcly easily is situated 1 mile 
east of 13alqultindachy farm (figure 4) on the linear anomaly pcabng above 
20 ppm. (which is 11ot closed of: to the south eaE;t). 171is occurs where 
bedrock is probably close to surface,bl1t any work i"Q this area would 
require acquisition of short term exploration missives. 

S RA THEN (sec figure 1 for location) 

Geochemical .'.lnd geopl1ysical work in the area was aimed at assessing an 
anomalous rnJ.gnetic closure thought to relate to a sm::ill basic body. There :is 
a sizeable quarr:• exposure in siliceous grit north of the magnetic zone. 
and float in the (-i.::ea is mostly uE mc·.amorphic types inte~persed with a few 
basic blocks and some rusty vein quartz contain:.ng pyrite. It was the prescr,ce 
of the latter which led to soil samples being tested for molybdenum since 
initially only copper ar;cl }lickel was run. As can be seen frorn fi~ure 8 ~ 
rather irreg-ular-sh:1.pcd mulybd,;num anonnlr h::-is been defined with \'alucs 
ranging from S to 50 ppm. On the northc:rmost closure, s.1mplcs running 35, 
4:) and 16 ppm .. rnolyhclcnum co.;-:;tain'-~d rcspccUvcly 146, 260 and 82 ppm. 
copper, \Vllilst all the. rest h"-d this metal in the backgro .. md r.rng~. An If 
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. survey to test the magnetic anomaly fa.ilC:!d to locate any significant 
conductor. A weak response was located but appeared to be manm.ode. 

The cause of the molylxlenum anomaly is uncertain but from the fev, blocks of 
vein material present a similar source to that proposed at 13alquhindachy­
Quilquox is co:.i:,idered iikely. No further work is recommended in this 
area. 

4. KINMUND Y (see figure;: 1 for location) 
:I 

This area })Orders on an intense magnetic anomaly in part related to 
magnetite-bearing granite but also in part thought to be due to basics. ~1ost 
of the area in question appears to be underlain by relatively unaltered 
undisturbed granite as shown by float and outcrop. 1l1c presence of 
molybdenite-bearing float was discovered during the course of geologic a 1 
mapping and a number of granite blccks were located containing this 
mineral as joint coatings and associated with minor quartz ;mica filled 
fractures. In some samples a few specks of chalcopyrite v1cre also noU.::!d. 
A detailed geochemical soiJ 5ampiing programme reveal0d the presence of sev~ral 
separate molybdenum anomalies with coincident weak anomalous copper values 
(vide figures 9 and 1 r;,. Geophysical surveys (ma,s11etics and IP) failed to 
indicate any worthwhile target but in. order to fully assess the area a pitth;6 
programme was carried out on the n1ain gee,..:hemically anomalous closures. 
No mineralisation was located in t2dr0ck and it w,1s finally concluded that th~ 
area hn.d no obvious mineral potential. The geochemical zones could be 
explained away by We8 k, ::;r:or8.dic sulphide mincrali.:3~ttion in t!1~ granite 
of no economic sig11ificance. 

5. lNVERURlE (see f .igure 1 for location) 

In an old geological survey memoir mention \Vas made of a discovery of 
molybdenite mineralisation on 13alquk1in farm just west of Invcn1ri.;!. 
Following a visit there by tlie Y:.citcr a block of vein qunnz containing· 
fairly abunuent molybcler1~::8 plus i\:lo-e.;xiclc was loc~.tccl 2.11d the c:.rea( ,;,nich 
appeared to be mostly underlain by rnctamorphicE) ,vas o:msidered to be 
sufficiently interesting to merit further investi:;,'.'.tions. Prior t'i the arcu 
being ceded to Goldfielcls. soil sampling by Riofincx revealed p~lc h~, bu~ 
encouraging amounts 0~ molybck;rnm in soils v:hich justified further \vork. 
(see figure 11) 111.is in dci<:! course w::i.s covered by Goldfielus and ac.!dH.i-:m:il 
mineralised iloat w;.is discovered wilhtn a fairly extei1sivc Mo-2.nornalous ~cii Dl."CJ .. 

IP failed to locate any conductor and pitti11g carried out o:r.. the geochemical zon,.:::; 
failed to reveal a source. It see:n:::; lil-cly that foe g1~ochemical anomalous 
centres could be displaced hydromorphically from tli12 source (communication 
from G. Ridcllcr. CGF). The rnincralis-:::d ilo::it i~ mostly quartz with 
rosettes ancl blades of molybdcni~e. One r{nb s~m1)1C! assayed 0.35 :,_.ro with 
4 dwt. of Au. Gcldficlds h.:.vc not fi1nli:.;cd a:r;_ c:::scssn,C11t on t!us area 
and propose doing furLiLf:T work but are not opthni~t:ic over its p•>tential. . 
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6. OTHER AREAS 

A stream reconnaissance survey over an area of grnnite south west of 
Aberdeen (Cairn-mon -earn) revc:::iled a nunilier of Mo anomalies 111 streams. 
Follow-up work failed to give any cncouragernci!t and it \Vas concluded that 
the metal either originated from v;,eak, insiguificant mineralisation in 
the granite or a high trace metal content. 

On the coast 3 miles south east of Aberdeen cily centre at Souter Head 
(OS grid reference 962018) a research student from the Geology Department 
of Aberdeen University located a molybdenite-bearing quarLz vein durjng 
the course of mapping. This hap a general N-S strike ancl ranges in width 
from l' up to 2'. It cuts a zone of brecciated schist flanking a granite 
intrusion. Sporadic finely disseminated mincralis:::ition hus been located 
in the quartz vein and traces have been noted in part of the breccia. rviostly 
the vein appears to be barren. 

In Goldfields EVL region high molybdenum values have been located in 
streams and soils of the Cushnie area (values up to 120 ppm.) bui: dcsp.ite 

. a ~etailed search no obvious sulphide source has been locntcd. Blocks of 
vhuggy aplite/quartz containing hcmatite and limonite ha, e be~n discovered 
which may reflect the presence of former weak sulphide minei-:alisation . 

• 
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