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hBSTRACT 

Part I 

S tudi es  were  carr i ed ou t on the opt imum cond i t ions for the 

suc cess ful use  o f  a lnrge quar t z  spe c trograph for the d e t ermin�ti on 

o f  thor i um , yttr i um and the rare  ear ths in s i l i c at e  ro cks . The 

b e s t  l i ne - t o-background rati o s  were  achieved by arci ng s amp l e s  in  a 

m�trix  of 4% s odium chloride in carbon p owder . An atmosphere  o f  

20% argon and 80% oxygen w�s us ed to r e duce  background and eliminat� 

cyanogen band int erferenc e .  An ani o n- exchange pro c e dure was used 

to s eparate the rare  ear ths from other  elements . The resul t ing 

enr i c hment allowed use t o  be made of less s ensi tive rare earth 

lines  in the ultraviolet end o f  the spe c trum where the sp e c t rograph i c  

dispersion i s  greater . Line  interferences  w e r e  studi ed and 

ne c es s ary corre c t i ons for thes e interferenc e s  were cal culat e d .  

The t echni que was t e s t e d  b y  analysi ng the s t andard rocks , G- 1 ,  W- 1 

and CAhS syeni t e . Depending on i ts c onc entratio� uranium was 

analys e d  by e i ther  fluoram e t r i c  o r  spe c trographi c t e chniques . 

Good agreem0nt w i t h  the r e commended values  for the s tandard r o cks 

was ob taine d .  

Par t I I  

An inve s t i gation  o f  the known areas o f  uranium 

minerali z a t i o n  in the Lower Bul ler Gorge o f  New Zealand was 

carr i e d  out to i nves t igate the suitab i l i ty o f  s tr eam- sediment 

analys i s  for geochemi cal prosp e c ting for uranium . General analys i s  

o f  t h e  m inerals r eveal e d  c e r tain el emental as s o c i at i ons . The 

distribution of these elements in the weathering sequence, minerals, 

s o i l s , s t ream-sedi m ents , was s tudied  in  an a t t emp t to di s cover  



sui tabl e p3.thfinders  for ure.nium. ,.11 rcsul ts were tre3.ted 

s t�t i s t i cally . Rare ear th analys i s  of s tr eam sadimants prov i d e d  

new in form�t ion  concerning the p o s s ib l e ori�in o f  the Hawks Crag 

Brc:c c ia . 

P<1.r t I I I  

Us e  was made o f  a high- resolu t i o n  gamma spcc trometer  t o  

s tudy the gamma radi at ion o f  uranium minerals in the low energy 

r egion of the spec trum , 30-360 KeV . I dent i fi c ation  o f  the gamma 

radiat i o n , in thi s region , was achi eved by u s e  of chemi c al 

s ep3.raticns and s tandard s ourc e s . This p r o v i d e d  the bas i s  f o r  the 

development ,  and s u c c e s s ful us e ,  o f  a new me tho d for the deter­

mination  of "perc entage equ i libri um radium" . The s i gni f i can c e  o f  

the values for the "p erc entage equil ibrium radi um" o f  the m i nerals 

s tu d i e d  is di s cus s e d .  




