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ABSTRACT 

Species ' population structures and replacement 

p~tterns are quantitativel:'/ de scrib"?d fron intensive samp

ling of forest on alluvial surfaces of three ages . Observ

atio~~ and evidence fro~ ~ r2nge of ~thnr sites are incorp-

0~atert to assist i~ tracins ~he d e~DJn~~ent of forest on 
2.l'1!vial surfe c ~s of the sb ;dy arP. J , 'l.nd jr_ P.X8m ining 

factors influencing this development . 

Cockayne's postulate that 
" ••• the most important principle underlying 

succession in New Zealand forests is the relation 

of the dif f erent species to light ." 
-

is i~vestigated with respect to the st~dy ar~a 

Relatively even - aged totara-do~inent dense podocarp· 

st3nds have ~eveloped on fl~odplain surfaces made avail

able by progressive channe l down-cutting and later3l 

rrigrations. On older surfaces these first generation stands 

are replaced by f orests dominated principally by the angie- · 

sper~s tawa , titoki and mahoe . 

On a terrace surface c .2,000 - 3,000 years old , 
forest variatio~ qppears attributable to dynamic processes 

as well as differences in site drainage . On mesic sites 

tall tawa - dominant forest prevails , although recent wind

throws have produced low groves of mahoe and other small 

angiosperms , and Plso apparently stimulated so~e podocarp 

regener ation . On xeric terrace sites , titoki and rewarewa 
dominete the canopy • 

Ln·.·.· c!eD 2 i U PS of podoc~~ -::"'ps on ()-, ~:- me s .i.e t "? ::-rac2 

sites attest to very spar3e re~ener~ti on ?fter the de~ise 

of thR 1P~SP fi rst eene r3tio~ sta~1s • The disco~tinuous 

size class distributions of podoc :c,r-;· s:rec-Le s on these sites 

appea r 8t least p:.1rtially attrj_but8ble tc sporad.ic regener

ation following major windt~rows • 

Podocerp densities a re high e r o~ tte terrace xeric 

sites , re gen eration of matai and totera a9parently being 

favoured by the lm·.'er vegetation ciensi ty and higher under-



storey lig~t levels • On these sites matai shows an all -

sized stable population structure , and a cyclic discon -

tinuous replacement of totara see~s possible. 

~eedling growth experiments showed bot~ totara and 

kahi i<: etee. --cu be less sh::>de-tolernn t than hvo large angio

S ;JE I"":' :;~: ecies ( titoki ~nd pukate::: , res~ectiv""l:r ) 

typically seen t o ~e replecing tbem in 0~~ growth forests 

on their r espectiv"" sites. ~xcept 0n t~e terrace xeric 

si te s , light lev2ls measured in forest understoreys were 

mainly below the compensation point experimentally estim

ated for totara s eedlings • These findings confirm that ~ 
regeneration of kahikatea and especially totara is likely 

to be very infrequent in old growth forest on these sites. 

Cockayne's postulate does not completely explain species 

establishment patterns within these forests • However , 

the findings of this study lend support to his interpret

ation of 11 light relations " as the primary influence on 

successional trends , and suggest that regeneration of 

kahikatea and especially totara is likely to be largely 

disturbancP-dependant •j 
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