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growing on the: Ri•·1ak:a Basic Conpl•;x, !iorth-·:;G:::>t Nelson, No'.:v l82:.land, 

were investigated by the applicc.tion oi' st::ctistical techniqw's to 

biogeochemical data. Particular r eference was given to nickel aau 

copper to ev aluate the usefulnes�; of plant analysis as a prospeccing 

to ol . 

Prelininary investit;ations sho·.-.red that serious errors cuuld 

result frou the filethods of sanpling plant s and soil3 ,;, iY� 3<:i<.lpling 

procedures were adopted to ninini se these errors. In addition, 

error s arising froB atonic absorption analysis nere found to be 

significant for some metals. 

and Q.acu1;;_ifolia as well as their ,;.:· sociotc·d 

manganese and potas siwJ. �i'he l)l<m c:.; �·,·sr0 also an::tlys2'l for iron. 

These results sho;-;ed that each species ::tccw.mlated diffc;rcn�, but 

related, amounts of various ueta.l ::> and that they distributed these 

metals in different ways between their leaves and tnigs . 

N.truncata and N.fusca which are closely related genetically, 

accumulated metals to similar detjrees, while N:.menzie sii which is 

not closely related t o  the other Hothofagus species accLu-Julated 

metals to differing degrees. 
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ancl in the soils '.·:ere <JY<'lu-tl.)rl �;;·.- compucin:; correLtti·.:11 coc.,f�icients. 

The best correlations for niclwl nere obt':tined for the H�-��ll_f� 
genus although the other 0recics nl�3o showed hit;hly significant 

cor relations. The N othof.:-· ;-us ;_,;e nus 2..lso shc;•1ecl th•.c best correlation -�---- �- 1_:: 

for copper. 

In vie,, of the r..:.bove results, a nore extensive stuci:;,r of tlw 

Nothofa__gus genus ;vas carriecl out. n. sucond ::;urvcy '.'12..:._, C.ll'J.: .. �·i:; · e11 in 

the s aee area in which le3.f &C:.!aples of this genus as ilolJ. u.; :;heir 

ass ociated soils �ere collected. �hile the metal concentrations in 

the soils collect ed in this survey compared well to those collected 

previously ' the oetal conc.:.:ntr8. cions ir: th8 plan l; s' in �;enc;.cal' did 

not sho� good agreeoent. 

concentrations of the:sc ::ct;::.l.:; :Lt th8 soils. It ·_·;:..5 sl1..:;· .. -:-l �)y 

cor:1parison of the trend ;.;urf-?..cOJ --nJ. residual3 th2t. the.: :·ccctl!.:ule.tion 

of nickel wa s rleteroined prir.1urily by the concentration of nickel in 

the soil, whereas for copper the accunulation by the plant ·.:as a 

fun ction primarily of the s pecific requirement of the plant for this 

Lletal. 

Multiple r egression analysis was used to inprove the prediction 

of the copper and nickel concen trations in the soil frol�1 the concen-

trations of these metals in the leaves of the Nothofagus sp ecies , 

by making quantitative allowance for the processes influencing the 
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acclliilulation of the se metals by the plants. Inprovenents of bot··.'leen 

25% and 35% were obtclined ut the 9o% confidence level. 

Inter-netal ratios in the leaves were considered as possible 

indicators of ni ckel and copper concentrations in the soil l)ut the 

results Ylere discouraging. 

Studies were made of the locations and chemi cal forms of nickel, 

c opper, zinc and iron in both freeze-dried and fresh leaves from s ome 

trees growing on the C onplex. i. toi :ic n.bsorption spectrophcto; ;ctry 

was used to measure the cC!1ccn:�r ·; �· ')!1S of thL:se Jo!eta l s in 'uutL plant 

extracts and on the electropl1c-:rcc;:i:-o i'nrl chronatop·"·t·,;�.:l i'E'.:J·;rs used 

to separate t;113 I!letal cor:1plexos in the ex\;racts. :1:::s;Jli:s incl.ic-·ted 

that the major part of th.; nic:�c;l �;:C8SCo!1t in the L::� '!t�: ·, :· �) aoc 

contained in cell orgn.nellos nor "··, s it '.:,ouncl to cull n. i_L;, !m·c 

existed as a posi tivcly charc;od conplex in ci thor the cyco�Jl.:csn and/ 

or the vacuole . Copper, zinc 2.nd iron were distributed differ.mtly 

with varying fractions, depending on tho uetal, existing predci.l:Ln­

ately as anionic coi!!plexes. 

It was concluded the.t the research embodied i n  this thesis had 

illustrated the application of statistical techniques to biocc0chowical 

studies, sho;:red that biogcochenical prospecting for nic.:'.L:l in New 

Zealand wa s feasible and that uethods of total analysis for m etals 

could be applied to the stu� of microgram amounts of metals in 

biological systems. 
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