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ABSTRACT 

Section I : S tudies were carried out which 

significantly imr.-roved l:he se!lsitiv:i.ty of the 

cal orimetric met hod for the determination of tungsten 

in geochemical and pl ant samples with dithiol.  

Proton-induced x-ray fluorescence was al s o  inve stigated 

t o  determine it s suitabil ity for the detection of 

nanogram quantit ies of tungsten. However al though 

it showed considerable potent ial , the sensit ivity 

of the method could not be devel oped sufficiently 

to compare favourably with col orimetry. 

A rapid method for the determination of 

tungsten in ore s ill1d c oncentrates by atomic absorption 

spectrometry was devel oped which , throu gh the use of 

an alkal ine sample solut :i_on, was free of int erference 

and instabil ity probl ems . 

Fol l owing a ca!'eful study of the parameters 

involved in the cal orimetric me thod for the 

determination of molyodenum with dithiol 7 a simple 

procedure was developed which coulc_ be used for the 

analysis of a wide range of materials. 

The usP of thP nitric/hvdrofluoric acid 

mixture for the digestion of soil s  and rock s was 

investigated. I!:: was found that the t endency for 

c alcium and mag-fle sium to precipit ate as their 

fluorides could be avoided by the addition of a 

small quantity of perchl oric acid . 

Section II : Scheelites from several 

l ocalities in New Zealand were analysed for their 

trace el ement c ontent . They were found t o  contain 

very l ow a"Tlount s  of impurit ies . Their Sr/Ba  ratio 

was found to  be useful for distinguishing between 

l odes .  



( v ) 

Secti on III : An i nvesti gati on was c arri ed out 

to compare the rel ative effi cacy of geochemi cal and 

bi o geochemical e�:pl oratiml for �cungsten under a wide 

range of geol ogical , vegetati onal , climati c and 

topo graphi cal condi ti onso It was found that, under 

most condi ti ons7 both soil and pl ant sampling could 

be used equally succes sfully to pinpoint scheel i te 

bearing veins. In areas  of high rainfal l and rugged 

topography , soil sampling did no-:: always r2veal the 

presence of reefs and , in  the se cases,  trunk-s ampling 

of  trees  could provide addi ti onc.l informati on. It 

was found that, for the purposes of biogeochemical 

prospecting,  all tree speci es coul d be grouped 

to gether. 

Following  thi s i nves ti gati on, a more intensive 

s tudy was carri ed out at Barryto"�Jm to test the 

sui tabil i ty of trend surfc..ce anc.lysi s of bi o geochemi cal 

data for loc ating ri ch pockets of scheelite wi th 

veins , wi th promi sing resul ts. 

A brief compar,sonof geochemical and 

bi o geochemical prospecting for molybdemMn was carri ed 

out at C anaan, Nel s on. It was fmmd tL:tt plant 

sampl ing gave more i nformati on where the l ow soi l  

pH prevented movement of molybdenum into the upper 

s oi l . 

Secti on IV : Foll owing the results of the 

bi ogeochemical expl orati on in  Secti on IV� which 

showed the exi stence of di fferences in the 

di stributi on of tungsten between tree organs from 

Barrytown and C anaan , the affect of soi l  sodium and 

potas sium was investi gated and was found to be 

responsible for these di fferences.  



As considerable areas containing scheelite 

mineralisation support pasture 1 c..n inves �i gation \If as 

carried out to study the effects of applied tungsten 

on clover growth. Tunssten: applied as tungstate, 

was found to sli gf1·l:ly decrease growth where fixation 

was the sole :1.i·trogen so"v:rce. I n  the presence of 

combined. r..i trogci1; huwever, i11.creases were 

recorded. 

A cor:1p2rlson of the elemental composition of 

native tree spE.cies was carried out to iYlvestigatE:: 

the effects of Sl.:'.ostr2,te cornr:osi tion. It was found 

that; wnereas vegetation a:r1alysis can :i_n general be 
used to indicat� th2 presence of mineralisation 

within a :�oclc type? it is not a reliable indicator 

of the composition of different rock types. 
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