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ABSTRACT 

In 'bio geochemi c al s tudi es ini t i a t ed for t h e  first time  in  N e w  

Zealand , s om e  trac e elem en t s  in indi genous plants and i n  t h e  soi l s  

suppo rting t h e s e  pl ant s ,  were d e t ermined  by emi ssion spec trography 

and atomi c  ab sorp tion  sp e c t ropho tometry .  

A t e s t  o f  t h e  biogeochemi c al me thod of  prospec ting  was mad e  by 

s tudying el emen tal c oncent rations in l eaves of three  tree  spe c i e s  

and in  the  c orresponding s o i l s  from min erali s ed and non-min eral i s ed 

ground at Copper- s t ain C reek , North-Wes t  Nel son . All sampl es were 

analysed for copp er and molybd enum . 

for zinc . 

Olearia rani was also analysed 

Elemental con t en t s  in pl ants and soils were c ompared by correla-

t i on c alculations on a c ompu t er .  The  molybd enu� c on t ent o f  the  ash 

o f  0. ran i l eaves showed a hi ghly- sign i fi cant correlation wi t h  the  

c onten t  of  t he s am e  el emen t in c orresponding soil  samples . · Thi s 

indic at e d  t hat 0.  rani c ould b e  used as a biogeoc hemi c al indi c ator  

tor molybd enum minerali sati on. No OLher signifi cant plant-soil  

c orrelations were found for molybd enum,  copper or  zinc . 

For a further s e t  o f  0.  rani sampl es , l eav e s , twi gs , wo od and 

flowers were all analysed for zi nc , c ouner and molybdenum . Thi s 

d at a  showed that the  l e aves of 0. rani were b e t t er than the  o t her 

part s  of  t he plan t , and that analyses  based on ash weight were 

b e t t er than dry wei gh t  valu es for indic ating molybd enum minerali sation 

in the  soi l .  

Cumula t i ve frequency d iagrams gave values for threshhold 

conc en trati ons used t o  delinea t e  the  anomalous  areas at  Coppers t ain 

Creek . 



iii  

Molybd enum cont ents  i n  t h e  ash  of  plan ts showed wid e vari ati ons , 

ranging from one to  1600 parts p er million . Copper and zinc contents  

showed l e s s  vari a tion b u t  there were signific an t di f f erenc es in the  

mean values  fo r each  spe c i e s .  

A New Zealan d  serpentine  flora and t h e  asso c i a t e d  soils  from 

n ear Dun Moun t ain on the N elson Min eral Belt was s tu d i e d . In  an 

i ni tial orientation surv ey , i t  was found that seven ty-one  samples 

of twent y-six speci es sho wed tha t wid e variati ons exi s t ed i n  the 

c onc entrations o f  the elemen t s  c hromium, nickel, cobal t and copp e r .  

Six of  t h e s e  spe c i e s  were sampled fur ther and analysed for chromium, 

ni ckel, c opper, cobalt, calcium an d magnesium . 

Th e speci es Cassinia vauvilliersii, Hebe odo ra and Leptospermum 

scoparium �ere sampled b o th randomly and from a l o c alised area of  

s erpen tin e  wh ere soils were  more  uniform . Plan t e l emental con t en t s  

were found t o  vary up to  s e v eral o rders of magnitude  in  b o t h  set s  o f  

sampl es . Specimens of t h e  same spe c i e s  sampl ed from n ear the  

bound ary of  serpen tine wi th  s edimen tary rocks and from an  andesi tic 

area a t  Mt . Egmon t ,  con tained much lower amounts of  c hromium, ni ckel, 

c obal t and magnesium and hi gh e r  amounts  of c alcium than samples  from 

serpen t in e .  

Correlation c oe f fi c i e n t s  were  cal c ulat ed fo r t h e  relationships 

b e tween pai rs of  elemen t s  and showed that for C.  vauvi lli ersii, there  

were highly-signi fi c an t c or relation s  b e tween plan t ash and soil 

con t en t s  for c hromium, nickel and cobal t .  H .  o d o ra and ·L. scoparium 

showed simi lar b u t  less  pronounc ed c o rrelations fo r the  same three 

elemen t s .  I t  was conc lud ed that  these  sue ci es, especi ally 
• 

C .  vauvilli ersii would be u s e ful fo r biogeochemic al pro spe c ting . 

Twen ty samples o f  each of  t he s e rpen tin e- en d emi c species, 

Myosotis  monroi,  No t o t hlaspi aus t rale and Pimelea  suteri were also 



c ollec ted for c o mpari son wi t h  the o t her , more common speci es . 

P. su teri, in part i cular , is a strong ac c umula t o r  of  c hromium, 

nickel and cobal t  although L. s c opa�iurn also ac c umulates chromium 

t o  a greater degree than the o t her specie s .  

The highes t concen t rations found included 2.6% c hromium in 

t he ash o f  a P.  su teri an d 9% c hromium in a soil in whic h  L. sc oparium 

grew . These values are higher than any previ o usly ob served in o t her 

par ts  of the world . Good c orrelation s were found for some pai rs o f  

elements showing t hat chromium , ni ckel .and cobalt are s t ro n gly related 

i n  s oils and in mos t  plan t species . 

The range o f  calcium and magnesium c onten t s  in plan t ash wa s 

from one t o  30%. Although the exc hangeable- cal c ium c on ten t o f  

s oils was ab out  one twen tieth o f  that fo r magnesium , the Ca/ :g r a t i o  

i n  plan ts  ran ged from 0 . 1 t o  �.0. 

I n  vi e w  o f  t he unusual c oncen t ra ti ons o f  chromium in serpentine 

plants , t he metaboli sm and u p take o f  the radiois o t ope chromium-51 

was s t udied in selec ted species . Tran slo cat i on o f  
51

c r  when applied 

as c hromate t o  c u t s  in the s tern o r  the tips o f  branches o f  seedlings 

was obse rved to be grea ter in P. su teri and L. s c onarium than in 

C .  vau villiersii or H. odora , as indi cated by radi oau tography . 

51 
In young L. scoparium ( manuka ) plan ts, Cr suppli ed as chrom a t e  

was t r anslo ca ted as c hroma te i n  t he xylem sap a s  shown by hi gh- voltage 

elec trophoresis . 

Tri foli um pra tense seedlings ( red clover ) whi ch were mo re 

readily available and grown in nu t rien t solu tion for ea se o f  

51 
manipulati on, were able to absorb and translocate Cr to t he 

?1 
leaves when t he C r  was supplied as ei ther sodium c hromate or 

c hromi c c hloride.  



I n  b o t h  species ( T . praten s e  and L. scorari um) , gen erally much  

-1  l ess  than �% of the  / Cr appeare d  t o  be  bound t o  p ro t ei n  or  n u c l ei c  

acid s . I n  the roo t s  of L. scoparium seedlings , 32% of t h e  radio-

a c ti vi ty was soluble in  b oili ng 80% e t han ol and a fu rther portion 

was solubl e  in boi ling wat er . The s e  frac ti ons were examined  by 

hi gh- vo l t age ele c t rophoresis  and a t o tal of 18% of  t h e  
5 1

cr  in ro o t s  

o f  L .  sconarium cultured i n  nutri ent solution exi s t ed a s  t h e  t ri -

oxalatochromate ( II I ) ion wi th l esser  amoun ts as two o ther soluble 

anionic c o mpounds .  T .  nratense did not show t h e  presen c e  of the 

trioxalatochroma t e ( I I I ) i on .  

It wa s con clud ed t h at the fe asi bili t y  of c a rrying  out  biogeo -

chemi c al prospec t i n g  in N ew Zealand has been d emon s trat ed for t h e  

fi rs t time. Furth e r ,  the plant c h emi s t ry s tu d i e s  have c on t ri b u t e d  

not  only to general plan t nu t ri tion r e s e arch, b u t  also have  pro vided 

basic in formation for the unders tandi n g  of the trac e elem en t  me tabolism 

involved in  biogeo c hemi c al pro spec ting . 
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