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In a scc:tion dc"tutccl to trace elements p,JbJi<-:k:d in the 1963 M:1cmiJ.:1.y Jn~;titut2 
Mcmojr on "Sc>ilf; Hound libenlce;n, liwcniric clilcl r,·rosc~i·Lur:~h" rdcrcncc is 
m2clc to molyhclcmnn to;-:icity affcctir;(~ call:b:- ••~n the f_;oIJs cxarnin~:d, the 
biehcst total ivfo conr·cnts c,i 20-30 pp:n. occlP." in sc,ils o[ the Foucll:i.ncl ,s,d 
'l''•)'V'•r:' /,cc•or-1'•1·y;r;•·•c' ('·01'] c) 0 <•r1'f1'c· 0 t1'01·1 1'""P(] 011 :·'] 1 !)'.JJ'C'il'ccl"e ·i 1·11 f· 11·,r, v~Ll1'Jll • c_4 . C ... } .. 1.._~,:, - ~ 1..1 JJ.._, ._} . <.-.,_,._, ~c..4 . ,.,,,...;... . .. ,.1_ l '- - · ·b _.; ,.., J,_.,, l <. 

Val)c:y, Several i,1::U111cc~, o{ Gl;-ick Scour tn CDltk~ ,,tt\·ibutab]c to cxccr;s molytdcmnn 
occur bcrc on) oc:2.Jiscd areas of poorly clrc:incd soi.Js t!El l10ve prolx1 bly been 
in:i.ucncccl by or['"::.nic 1nattcr c1ccurnulation. In such arcc::3 ammoniurn occtate 

u ' 

extroctc:b)c n·-w] ybd,~num in the surface l:m·J'.i'.uns m2.y rir,c to nearly l pp.:1. and 
clovcJ: in p2.st11re berbJf;C may co1itain more than 50 pp!i1. n 

The ·writer visited the Institute in rnicl Novcrnber 1967 to find o:.1t more o.b::)Ut 
the 'anonrnlous' arcc.1s. Two losaJities were mcntio1:ed viz. Bo.l::1uhimiachy 
nncl Qui]c1uox (sec iigure 1). It was stressed tb~it cxc:css rr1c-:ta1s were confined 
to areas of poorly drained soils ic. wet pca~y glcys and pe2.t which arc g(!:1erzlly 
developed in 1:ollows. No comment ·was mack: on provennnce of Eictal 2.nd r:ppa
rcntly the copper co:1t.ent in the S,)ils of these arc2.s was well in the ba.ckground 
ran~c (less· than 30ppm) giving rise tc copp~r dcffickncy. The r.fo e):ccss 
in hcrhngc, due to the Jack of copper, upsets the animaJ 's rnet,1bolism causing 

, Black Scour (dian.-hoea) which i.f left untrea.tecl lco.ds to eventual death. Appa
rently bc~fore the condition (tbi s in Somerset is rd21-rul to QS th8 Tc.1n 
Condition) had been cli.2gnosed cC,\\'S had died in the immedi2te past 2nd world 
war pc:riod at B;:ilqul1imbchy and sl1~cp ·,:,,ere s2.id tu have cliccl 2t Quilquox. 
h; both ,:rcas the lnstitetc had b2en cc11Jcd i;1 by farrnc1s l.:o di2gr.o:;e caisc of 
th8 trouble. It hJs been fo:.ll:cl that tlic c1veragc normo.l co;i::cnt in soils is arounci 

'0. 3 pp;n. , wb2re this ri.3cs in excess of 0. 6 ppm. pro])}cm'."~ will1 cnttlc m2y b~ 
experienced. In ffucb areas iirnil:g; of sGils c,:n make things wor:~e .'.ls it leads 
to an incrcc1scd concentration of Mo in the berb:::.rrr2. In order to cornbat tb0 u 

'Mo-poisoning'. cattle ore p;cnerally dosed with cop1,.·:. 

The anomalous arens were c~:eck sa1nplcd by the writer in ~ovc:.P.,bcr l967 ~Ed 
revealed Molybcl2IJum v2.l_ucs ranging from 3 to 30 pprn:: . ensuing surveys 
(J968 om\·an1s) inclicotcd thr,t tbc rnctal 2.ppcarcd to lx:! orizinc,ting from 
molybucnite-bcaring \'cin _qunrtz. D;n ing the course of tl1;; cxploratio:1 programn-ie 
in /J)2nicc:-1shirc, Riofincx b:::came a\'/0.rc of ti1c prl"SCHCC of otbcr occun:cnces of 
rno}yix1cm1rn (fig. 1.) at (i) ~~ilqu:·_3in west er fovcn;ric follO".vine- a \·isit to a 
mincr~•Ji:.=;cd lcc:8.lity rnc;itioncd in a Ge:o]oglcal Survey rnernc,ir (ii) Ki11nmndy 
cliscovcrcc1 clurirw ti:2 co1.irsc of flo:::t rn:-:n·t~inrr, (iii\,. R:-:::~u, fror~1 an,11'.,·sis c,f 

L-, " ,._' 

soils C\'cr .'.1 ;11~~ 6-i~2tic tnrgct and (iv) .1\. thin rnolylxlcnitc -· bC::2ri;1g qu,rrtz vein at 
Souter I icr:cl on the coJst south of 1\bc.cdccn located by ~i research stucl::!~t at 
Abcn:L:e:a U;1ivcrsity during the course oi geological m:-!pping. 

l>t-J Ql;,1•:\·Ji\L•uv_ QT'n nl-rQY 2•1_..1 1_1,1:., . .:. . _,1, .. ___ ..__, _ __, . .....,._ . ..,,.i. 



hy mjncral ugrccrnc.:nts. 'I1ie pn:sc:nt state of larnl Dccp1i~;ition is ~;hown on figrn:c 2. 

(ii) GEOLOGY 

Geologically ll1c Balqul1imbc!1y area is lmdc;~J[!.in hy nH.:farnorphics 
(a11da]usilc: schi:-:u; and associatcd·rocks) whereas .the QuiJquo:: area cn
compnt:scs part of the Ifoddo g,1bbro/11oritc coi:1pkx and adjacent m::::tamorpbic 
c~untry roc:l:s. Both areas are drift covered and outcrops arc scarce, ]Jut 
mapping of float in y;c11ls. gives a reasonable guide as to r.!Jc prob.1blc range of 
_becLr.ock ty;,cs present. The acrorna,gnelic map (figt:rc 3.) reveals no marked 
trends in the Balqu11indaclry region as distinct from the high r;radients and 
positive clo:rnrcs arisin6 from lx~sic rocks and rC'.Jatcc.l lytl_(:s in and ·about the 
Quilquox region. 'TI1c strong anomaly north-cast of Enlqu1iindachy is related 
to the soulhcrn part of the Maud basic complex and the linear anornalie:s present 
in the north west corner plus the [rnuth west con\er of the sheet are due to 
dolerite dykes. 

(iH) SURVEYS 

GeochC:mical, geophysical and geological surveys have been completed 
in both areas. 
a. Geochc1ni.cal soil samplirig has defined weak, sornewh1t pJ.tchy 
molybdenum anomalies in both areas (figure 4) \'.'ith non sig11ificant am01:.nts of 
copper (,rnc1 nickel). At (c..1i1quox some of the higher values do coincide with 
poorly drained soils and this applies to a certain extent at B::llq .. 1hindachy, but 
in both .2.reas a·nomaJies arc also present in reus0nably well dr.~incd aree.s. 
Whilst most of th8 stream 'anomalies tie in ,vit11 frie known anomalous soil arc&s 
(compare figures 4 c>nd 5) it woulcl app;::ar as though source0 of metal nre pn~~:ent 
Oll '"'v1·t11 ()f t'r,,, ''l'(>~s ""O;l c•an11'lr,ct ·pi~11r,c,' •f,c, 0 ·101~,~ 1 l·,,s 1··1 n~"t'' of 1 '1° ('r:,.::,,-,·1, ... , l' I'- G.. ,cL ..; J . ._, d , '- , \, ~c '--'::, l ;C.. ,,! LLl 1. ._, l 1 ,,L.i. .::, L .]. -~ -~ ,.,.:,; _I.,; 

Burn and tributaries, though some of the :n8tal in these probably orighr.res frurn 
soil anomalies cast of Ihiquhimlaclly and west of QuiJquox tk1t bavc 1~ot bce:~1 
closed off. Soi.I sa mplcs f::.·om two short lirn::s in r _ .:·h ar-:ia have been tested for 
Arsenic [incl those sarnpJes \\iith v.::ducs contili11inr,- .S ppm. and above were anc:l y~c:i 
for Gold. (see figures 6 & 7). Gold values r.:mge frorn approx .. 03 to . 30 ppn;. 
(1.4 ppm. ::: 1 dwt) wilh, the highest · 1alue occm:ri11g at Ba.lqullindeichy. As. and 
Au thighs' correkte '.'!~th h1ghcst molybcJem:rn v0.lues. 

b. G£?Physics. Jnduccd polarisation surveys were carried out at 
Balql1hinc.lachy ancl Quilquox lo determine whether any com.luctc1:s coincidc,:i 
with the soil anornalir.0 s. 171e extent of 1P sllrvcys in t11is region a1.•2 shm\T1 on. fjgu,;_·.:; :3 
Other them responses rcla~~:,cl to rn::i.n-madc conduelo1·s, no sig11ific.::mt :::rnr.ni1alics ,,:Lich 
might reflect ll:c presence of Sli1pllidc conc8ntration \verc clctcc~cd, lt should b2 
noted th2.t whilst the survc'.y at Qu;lqunx \·12.s aimed at c.1sf.,e~;sii,g tl~e: moiyi:dc~um a~c~:. 
it was DJs~ intended'.;') cvalUJtc tlw potenti21 of th,:; .b:tsic roc1:s. (Details of both 
surveys 2rc given in a report by ec:ckmm1 of Rixanex dated July 1969). 
c. G~?lOQ_"_ ApJ.rt from don,i;:rnt schist f10,1t p.ttcrns de:.:vclc,~;:::d o.t 
Balquhindochy n.rnl b~;.sic flo,7t at Quilquox t1K,re is a brg-:: amount of \•;bite 

vlmp!,y vein q1 1:1nz. Ti:is is spre:2cl over a fai~:Jy L.1rge ~.rea. vidc fi~;urc S, and 
in walls ot fields o~ll,'.'i,h of r:~2 ~i rb.::-itra-::-y out ~r bo:nc::uy o"'e gu,,_irnlly fir:ds 
a fc:\1

/ blocks. Vein oua.nz float is 11c1~ic.c"blv vcr\1 z!-,u:Kki:t in w:1lls aroimd • ' ., J 

Quilquox a11cl in a z-01:G' stretching south .'.rnd cist of fulquilim!ac.hy, ar<:Js where 



moJybclcnum .f::oil anorn~, lies h;1vc bc:c11 cU i:nitcc1 tcomp.i re fi[i;lff(•s 1 g.,_ 5) 
During l !Jc: course of flo;1t m.1pping a /L:'·:~ mincr;disccl bloc:ks wc:1:c 
discovered in e~1ch arc,1 comprising .:::Clmc with pyrite, a few \':it.h 
specks of gakm ·.:rnd ~;pil~1lcrH;..:.,;t pyrite and several weakly mincn1Jisecl 
with molyl:dcnitc wJ:jcJ1 was confi11ccl to hair thin microfrc:.cturc[;. Several 
san1plcs of llic ~,1olybclcnitc-be2.:rini float wcrc;l::,saycd · and showed valu(.'.s 
ranging from 200 to 1 SOO ppm. Mo. t:nd from O .1 to 1 dwt of gold. Overall 
the bulk of vein qtianz float in the region appears to be }xirrcn. 

(,iv) COi\CLUSI01:~~ On tl1e basis of float it is apparent that an 
u11ki10wn mm1!Jcr of quartz veins have lx~en injected into the region and 
possibly cut both Lnsic ar1cl metamorphic rock typ~s. Nothing is known 
about the frequency cHsLciJJution, precise location, wjdth or orientation 
of thc:sc but survey results lnve shown tbat at least one system appears to 
be weakJy mineralised. The widcsp:i:cad c1istrib1.;tion of vein qu:utz iluat 
may reflect a lorge number of veim; but in the same 'vvay that 'a little blood 
goes a ]011g way' it is co1,ccivablc t11at only a few arc presc>nt, the debris of 
Which ha~ bccn stre,\11 over a wide area by fluvio-glacial transport mechanisms. 

No conclusive proof is available to show that there is no economic l'v1o/ Au 
potenti.nl but it is con.::idercd tbat the evid2nce to krnd suggests the presenc::

of wca!~!_~~~G~'_;fi~~~~t.:_.m!2.~Ea1isati?2_~__:·~~01 no obvio1-'.~ potential. If furthe~.· 
evaluation is Lliougllt ~o b~. ncce:ssc:iry it is st;~;gt:~;Lcd tbc1.t furtltcr ge:och2,nical 
work be u:ndc 1:taken to close off the soil anomalies followed by pitting O!l. tl:c 
highest value cJosurcs outv:.ith of the pocrly drair:::::cl arc:_:s in an attempt to 
locate the solll'C(; c1nd clc,1eJ:mi11c natln:c, extent etc. cf min2rali::a1io:1. Jt 
is concciv::d:,lc tlnt E;omc de:tailcd rcslstivh:· wo:;:l: r::1::y bc_of c1~,sistance 
plus po::::sibly slwllow-hole drilling at a finoJ. s1·~gc ush1g tl1e t:nivc.csity :rig 
on selected targets. O:1c area where it rtw.y J- __ )O~,sible to g,lin furthc:r 
information on '111e nntun', of mineralis,1tion reintivcly· casi1y is sitt1.'.lted 1 mile 

east of 13..1.lqulti.nd:tchy farm (figure 4) on the linear anomaly pc.8hng abo'te 
20 ppm. (which is 11ot c]o::;ccl of: to the south cuE;t). This occurs whe:re 
bedrock is p):ol,abJy clos~ to surfacc.hl1t ::my \Vor!: 111 this area v:ould 
require acquisition of shon term exploration mi.ssiv'..:;s. 

3 RATI lFJ'\ (,:;ec figure 1 for loc.:ition) 

Geochernic-~ l .'.lJ!d geopt1y::.~ici11 worJ: jn t h:: are:1 was .'.lin1E'.cl al c1ssc::;sing an 
anomalous mr,6nctic clo~~urc: thou;;ht Lo relate to a sm~ll h:tsic bcdy. There- 5s 
a sizeable qu::-,rr:' exposure in siliceous grit north of the mag1~ctic zone. 
and float L1 the :~-::c.'.l is mo:3LJ.y u: mc·.;,morptic typ:..0 s inte{pcrs::·d wi.[11 a fc:w 

basic liloc:Ls 2ncl ~;omc r,1::;Ly vein qu:n:tz cmitain:11~; pyrlt2. It was tl:8 pn:sc1~cc 
of th2 lalkr which led to soi} ~,ampL~s bch,g tested for molyl::lcnmn since 
initi;!l1y c,1,ly coVix:r a;1J :':ckd w,1s rul1. ;\s can b:::: seen from fizurc S a 
J:[!tr:cr hn:~·;uL:r-sl:.:1p::,; !?1,.11::l)d,.:num anonaly h::s hc:cn ddi11,.:d \rith valu::.'3 
rm1gi11£.>: fro1l1 5 w 50 P1:~:11. On liiC nunli,_·~:rnci~i. closure, s:,rnpic:s nnmi;~g 35, 
i-" l 1 l"' ~,r ~,, D1''l\"1'--i, .. ,,,·1 ··o ...... , •") ir ,.,(, r -,c ...... ,.....r" ~•~r .... l\· 1 ~C-) '>c'·'u' r,, ... r-l (.'l) •"'";"")'1"1 l.1 anc 1 !'>'·' •• , l:. ,,._ .. _ 1,. d .., _._, •.• t,., c,, 1 ·, -L, ,.~. -~ , .• J ''•"' ..,_, !·'i-'i. • 

c-01)1)21.~, \\lliL·)~- all t1t-.:. J:L:_:t, h:1d Lh~s i~J(_:·L:l in. l~JC 1):!Ci~[,l~DlL;iJ r2n~~c. 4·\Il r:-



survey lo test the mar,ncr-ic anomaly failed to locate .':ilY :;jgnificant 
conductor. A weak rc~;pom;c was located bul ,1ppe:,1rcd to J;c rnannwclc. 

The cause of the moJylxlcnum anomo Jy is u11ccrtain but from th(: few blocLs of 
vein ma-ccrial prcscJJt a similar source; to that pro;,c;scd ~Ll D:llqu1·iimJachy
Qui]quox is co:11,idcrcd likch·. No funLcr work is rccomnicmled fo thi::: 
area. 

4. KlNMUl\'DY (see figl1re 1 for location) 
:I 

This area ]>orders on an intense magnetic anomaly in p:11.~c related to 
magnctitc-bearinrr granite but also in pcirt thought to b~ ciuc to basics. Most 
of the area in quesi.:ion appears to be urrckr]ain by relatively unaltered 
undisturbed granite as shown by float ,md outcrop. 111e pn.:sei~ce of 
molybdenite-bearing flo::t was discovered during the: course of geological 
mapping ancl a number of granite blocks v:crc loca.:ccl.containi.ng this 
mineral as joint coatings and assocfatcd with n1inor quortz jt11ic2 filled 
fractures. In some samples a few spscks of chalcopyritc wcr2 also noted. 
A detailed gcochcmic2.l soil sampling jJJ:ogranirne revealed the pr2scnce of .scv(:ral 
separate molybdenum anorndies wit11 coincident weak anomalous copper values 
(vidc iizures 9 and ir:L Geophysical surveys (magnetics and IP) failed to 
·indicate any worthwhile target but in.order to fully assess the area a pitti);l 
programme was cnrricd out 011 the main gec.,d1crniccilly 2nomalous closure~. 
No mincraliscition was losated in b2drock and it wt1s finally concJuc1ed that th.:; 
area had no obvious mineral poteritial. The geochemical zoi1es could be 
explained away liy weak, sroradi.c sulphide mi.lccre.li:.3~tticn in th'.:: g:cani~e 
oI no economk sjgnif.ic<1nce 

5. l:t\1VERUR1E (sec f jgurc 1 for location) 

In an old geological survey rnen10ir mention was made o[ a discovery of 
molyhdeni.tc n-dncrnlisat.i.on on fulqu1nin farm jus;: west of IHvcn.1ri2. 
Following a visit there by foe Y.-.r.Hcr a block or vein quartz containing
fairly abundcnt mo]ybd:ci1~~:.- plus i\lo-oxidc was loc<1.te:cl 2nd the arca(-:;nich 
appeared to be: rnos::ly lmdcrld.in by rnct:.morp1·!iCE) w,1s c01:.~idercd to be 
sufficic:ntly .interesting- to merit fun]-;ecT jnvestl::;,:tions. Prior t0 th:: arc~ 
being ceded to Goldfic:ldE, soil sarnpli;1g b;: Riofo1c:~~ :cevc;:tlcd pc.Leh:/ but 
encoura[;ii13" amounts 0: moly;::;clc:rnrn in soil:3 \',-!iic!1 _iu~tifierl funhcr work. 
(soc f1'cr·l1·.L-,, lJ) 'J'Jiis i" (1•·-· co111-co -\"'l<; rry,•r,·,·or'i' ],.; ,--;.-)1(1,·,.,,l(.1,, n,i.-l ,,rlrl;1 ;,"''l,, I 

- • (_~ - . J. .. J.J. •'-*-' "'"-.J... .._ . ..._.. f '-"" ~-.. \ -J_ 'I,..... ✓ ,) '- .._ ,J. ..__:.,..&...._ iQ 1..L.-i."-l (,.L~,\.,..,.'-.J.'-'..I '.-l...l. 

mincrulised _float \V~1s_c1isc0vere~ wit111n a fairly ~;.;tc:i1siv~ :i°\1<,?-2riomalou:3 ~cil ;i.:;:c.~. 
IP failed to loc0te any concli.1ctor and p.iui:1g c.:11-ricd out on the gco::::1cmic.:1l ::cr.:s 
failed to H:'.'CJl a source. It sce:ns liL-::]:,; 1..11~1.t t:,l~ [_;c~~,:.:h,..:mical an:.,rrnduus _ 
Cc]lt1·cs C(ll'lr1 1~--, c11·c;•)hC'''1 l1\'C'1·01'>')l. )0 i~";1i'1•c 1·,·01~, ·1-,, .C.()llrl~C (~n;,11Y1'J'1i,--,~:0;1 .... - .,_ .. J._ '- • .... l - (.. \,.. \... J. .. ., l.. .. J.......... .i· - . ·- ,_ '-· - ) .t. - ~ L - .. - ~ .... - . ,, L- ..., • - • .. l .... # ............ l... .... 

from G. Ric'.dlc:·r. CGF). Tl:e rnii,crali:c:-::-d flo:tt is 11-;,1:otly qu~~nz wi.th 
rosettes arid bb:lcs of rnolylx'.c-l1i~c. o~:c <.;rab s:.L'},::.: as~:i.yu! 0.35 :'.!o \':ith 

and p:ropose doi11g fu1\iwr v:nrk but arl' iwt or)timistic oH::i: ils p,n(;'nt5al. 



6. OTUE H. ATrn,I\S 

A stream rccom1,dssa11cc survey over an 0rca of grnni.lc E'OULh wc~;t of 
Aberdeen (Cairn-rncm-·earn) rc'.'e:.decl a numlx:r of 1vlo Jnornnlics 111 stT<':nns. 

Follovi-up work failed to give any er,courJ.gcm~r:t am! it w~1s concln~lcc! ilnt 

the metal ~ithcr origin.:ited from weak, tnsig115fic;:int mineralisJtion in 
the granii.c or a high tr;:icc metal co11tc11t. 

,On the coast 3 miles south east of Abcrclc~en city centre c1t Souter Head 
(OS grid reference 9620.18) a research student f:com the G2ology Depart~K~nt 
of Ahcrclcen University located 2 moJy!xlcnite-bcaring _quarl.z vc·in during 
the course of mappilig. This bJ;c; a gcncraJ N-S ~-;trike ancl ranges in width 
from l' up to 2'. It cuts a zone of brecciated schist flankin;:;· a granite 
intrusion. Sporc:!.dic finely dis sernh1;:itcd min~r.ali~·;:ition has been loc~tcd 
in th_e quartz vein ,mcl traces Iw.ve been noted Jn p2.rt of the breccio.. !vi:ostly 
the vein appears to be barren. 

In Goldficlds EVL region high molybdenum values have been located in 
streams and soils of the Cuslmis area (val ucs up to 120 ppm.) bui: despite 

. a .~letailcd sem:ch 110 obvious· sulphic:e source h2s been located. J31ocks of 
vhuggy aplite/quartz coEtai.ning hcmatite and lirnonite ha, e ber.:.n discovered 
which may reflect the presence of former weak sulphide rnin<>'~·alisa::ion. 



Re;pc,~[·ccl 111olyh:~cn11m toxicity nffcctinr; catllc in tlic EJlon n.rc,: Jed tu the 
tliscoycry that. 1ncu11 ai)peaJ"cd t.o i)~ related t,:-J a ';u}pl·iidc source: v.rLicli 111.-~dc 
the company nv,1,1rc th:1t the I'~orlh East 1riight have ?,T;.J p(Jtcntial in rJCldilicu to 
coppc~r an~l nicl:d. Du:ring the C(?1,1n:e of cx11]0):alicJn in 1\bcnlccn~:liirc 
fur.thc~r Mo} yLc1cnu m occurrences \':c~rc di:;covcn:cl \'. ;,i cl1 p0int to th~rc have 
been a plwsc or pluses of relative rno1-:;hclunirn uiriclm,cnt i11 cc.:rtoin ~re:ns. 
Despite.: dcuiiJed inve;~;tigotio11s no obviou.s ccu11omic: potcnti.11 lws b:'.Cl1 indico.tcd 
and i11 n]J cases· a wcnJJy n1i11cJ·::i.li.c:ccl so,n-ce of no grc~,t sig11ificor.:::e can cxpl.~'.in 

the •presence of rn~1ylxb:mm. Typi~.::JJy the sort of ocr_-1:rrcnc:e which mi.r)1t glvc 
rise to anomalies dc.:vcJopcd c.t Dalquhincbc:hy, Qeiiquo,; 2nd lh}q11b1,;n it; seen 
on the coast at Sc~1i-cr Head sctitli of 1\bcnlcr.:11. Hc~J"c a tlifn q~iartz vc:in mostly 
b:rrrcn 1Jut contoin ii,rt· spor&dic rn ol yJ-:dcn~ tc; m incrali s.:;tio1; cuts thrnu g'.1 brccci -
1tcd mctnmorp11Lc" If this ii:; th~ case in the .i.bove ;J.rcss furtbc:r \'/Ork is m1likcJy 
to yic]J anytlii11g cf promise. 
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