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ABITRACT
The accunulations of various nctals by some lndiscaous trecs
growing on the Riwaka Basic Conplox, North-wost Nelson, New Zdecland,
were investigated by the application ot statistical technicues to
biogeochemical data. Particular refercnce was given to nickel and
copper to evaluate the usciulness of plant analysis as a prospeciing

tool.

Preliminary investigations showed that serious errors could
result fron the methods of sanpling plants and soils zul sanmpling
procedures were adopted to ninimise these errors. In addition,
errors arising from atonic absorption analysis were found to be

significant for some metals.

Leaves and twigs fron three Hoethninnus speciecs, #d.rocesa
and J.acutifolia as well as their aosocinted soils, were cooleeted and
analysed for nickel, cobalt, eopic?, zine, chro

manganesc and potassiwi. The plants were also analysed tor iroi.
These results showed that cach species accwrulated diifercnt, but
related, amounts of various umetals and that they distributed these

netals in different ways between their leaves and twigs.

N.truncata and N,fusca which are closely related genetically,
accunulated metals to similar degrees, while N.menziesii which is
not closely related to the other lothofagus species accuaulated

metals to differing degrees.
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Relationships between the actal concentrations in tha plants

5

and in the soils were ecvalu~ted Ty compuuing correlatiocn ccoofiicients.

K =1

Ij_(}_a:jl_m_i 2.us

The best correlations for nickcl were obtained for the
genus although the other specics 2lso showed highly significant
correlations. The Nothorc us menus also showed the best correlation

[

for copper.

In view of the wbove results, a more extensive study oi the
Nothofagus genus was carried out. =~ svcond survey wao uuacet ren in
the sarmz area in which leaf samples of this genus as well «s their
associated soills were collccteds UWhile the metal concentrations in
the scils collected in this survey compared well to those colleccted

previously, the netal concontrations in the plants, in genoral, did

not show good agrsemnent.

Trend analysis was used 7 ¢ smare in detail the niclel and
copper c¢ ntents in the lenves of the Lothwofagus geaus witl ihe
concentrations of' thuse netals i the soilse It wis shioun Uy
comparison of the trend surfaces nnd residuals thot The occueauletion
of nickel was determined prinarily by the concentration of' nickel in
the soil, wherecas for copper tihc accumulation by the plant =as a

function primarily of the specific requirement of the plant for this

metal.

Multiple regression analysis was used to luprove the prediction
of the copper and nickel concentrations in the scil {ro: the concen-
trations of these metals in the leaves of the Nothoragus species,

by making quantitative allowance I'or the processes influencing the



iv
accumulation of these mctals by the plants. Inprovements of bctween

2%% and 35% were obtained at the 90% conf'idence level,

Inter-metal ratios in the leaves were considered as possible
indicators of nickel and copper concentrations in the soil but the

results were discouraging.

Studies were made of the locations and chemical forms of nickel,
copper, zinc and iron in both freeze-dried and fresh leaves from some
trees growing on the Complex. 4toitic absorption spectrophctonctry
was used to measure the ccnceontraiznns of these netals in both plant

extracts and on the electropheorcsiz and chromatograpiy, »

to separate the metal complexes in the extracts. Resuwlie inaicnted
that the major part of th: nic’n:l nresent in the leovesn oo not
contained in cell organelles ner =5 it Lound to celli woils, but
existed as a positively charged complex in either the cytoplasn and/
or the vacuole. Copper, zinc end iren were distributed diff'ercntly

with varying {ractions, depending on the netal, existing pradeiin-

ately as anionic complexes.

It wes concluded thet the research embodied in this thesis had
illustrated the application of statistical technigques to biogcochenrical
studies, showed that biogeochemical prospecting {'or nic'.wl in Hew
Zealand was feasible and that methods of total analysis for metals
could be applied to the study of microgram amounts of metals in

biological systems,
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