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NATIVE TOBTATION AS| A SOIL PQEMINS FACTOR IN. NORTH AUCKLAND, 

(Abstract of Talk by Mr. N.H, Taylor of tho Soil Bureau on 21st October, 194&.) 

INTRODUCTION. 
Dr,Jenny of Galifornia, in h i s textbook, "Factors of Soil formation" draws 

a t t en t ion to the difference of opinion which ex i s t s among pedologists as to 
whether vegetation i s an independent variable in soi l formation. North 
Auckland provides some evidence on th i s question* 

In the course of time a rock weathers to form a skeleta l so i l which i s 
influenced by climate,topography and soi l l i f e , p a r t of which i s th© vegetation. 
Living organisms,by using pa r t s of the soi l as food,prevent these mater ia ls from 
leaching out and draining away as they otherwise would. All p lants are not 
equally efficient* those tha t take most frpm the so i l also return most to i t 
and so keep i t f e r t i l e . Rapid leaching i s favoured by high rainfal l ,open soi l 
and rock,and low f e r t i l i t y demanding p lan t s . Where a r ich l i t t e r i s formed i t 
breaks down quickly and re turns f e r t i l i t y to the so i l , Slope affects so i l 
formation; on a steep slope,for instance, the surface i s constantly eroded away, 
weathering of the underlying rock i s also continuous,and a skeletal so i l ra ther 
uniform throughout i s the r e s u l t . 

THl! SOILS OF NORTH AUCKLAND. 
A map showed the so i l s of North Auckland. These include sands that are 

e a s i l y a l t e r ed by vegetat ion,clays that are slow to change,and some peat . There 
are sandstones and mudstones, lime stones with high reserves of f e r t i l i t y j 
greywacke of medium f e r t i l i t y that gives r i s e to clays,and acid, intermediate, 
and basic volcanic rocks. 

Rainfall i s usually 60-70 inches, in places 100 inches; the mean temperature 
i s around 57 0 , and the a l t i t u d e s are moderate, Tutumoo plateau (c,2000 feet) 
being the highest pa r t . Topography var ies from steep h i l l s to gently rol l ing 
country, The primitive vogatation included dicotylous fo r e s t , a mosaic forest 
with much kauri and various podocarps, 

INDIVIDUAL TRSBS AND THS SOILS THSY FORM. 
Cockayne contrasted shade-tolerant with shade-intolerant t ree spocies,and 

suggested tha t where kauri and t a r a i r e grow together the ta ra i re ,be ing shade 
tolorant in i t s juvenile stages,may come to dominate the climax vegetation. 

Tho podologist groups t r ees rather as high f e r t i l i t y demanding and low . • 
f e r t i l i t y domanding species, Trees demanding high f e r t i l i t y produce r ich sweet 
humus - mull; for example t r ee l i t t e r under pu r i r i and t a r a i r e has a pH of 6.2 
and 5,8 respect ively, Coastal forest i s usual ly mull-producing, A section or 
prof i le of soi l under t a r a i r e shows no groat change with depth,the humus being 
f a i r l y uniformly incorporated to a considerable distance below the surface, 

Treos to le ra t ing low f e r t i l i t y , o n the other hand,produce a sour humus -mor. 
In kauri fo res t t h i s acid humus (pH about 4.2) l i e s on the surface of the soi l 
without becoming much incorporated in i t . Near t reos the humus may form mounds 
up to ton foot thick,and elsewhere a layer oightoon inches to t^o fee t doop. 
Similar ly under rimu tho humus i s mainly outside the actual s o i l . The soi l then 
becomes leached since tho t r ees do not return food into i t . In t h i s way a 
podzol develops,wi th l igh t powdery, sand near tho surface. The lime washos out. 
downwards,and then the iron and alumina move down to form a hard layor known 
as a clay "pan",leaving only a s i l iceous skeleton of the or iginal yollow ear th . 
A cha rac te r i s t i c white ash layer develops, th rough which the humus runs in 
solution,and p rec ip i t a t es above the iron pan. Below the pan i s the c lay , loose 
sand, or sandstone from which the soil was or ig ina l ly produced, Tree roots do 
not eas i ly penotratc a pan and a big t ree may have a widespread f l a t root system 
tha t goes only a foot or so into the s o i l . I t i s then eas i ly blown over,and 
widespread wind-damage of t h i s kind may explain the presence of extensive gum 
lands that seemed to be typical of even primit ive North Auckland, F i r e s , e i t h e r 
man-made or begun by l igh tn ing , a l so undoubtedly helped to c lear t reos from some 
gumlands whore now stunted scrubby vegetation grows on strongly podzolized so i l s . 
Where sluicing i s used to recover buriod kauri gum, stumps and roots t e l l 
something of the or iginal fo res t . 
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On some rocks podzols can develop on qui te a small scale* e.g, a s l ide 
showed a section of an egg cup-shaped podzol, complete with i t s own pan, and only 
a few yards ac ros s , l e f t hy a single kauri estimated to he only about 300 years 
old,growing on coastal sands. On greywacke, on the other hand, a kauri $-6 feet 
through has not yet produced a podzol because there the clay soil i s more f e r t i l e 
and l e s s permeable* the ra te of podzolization depends on the f e r t i l i t y reserve 
of the soil and how freely l t drains,, 

ffORBgE AND SOIL MOSAIC. 
New Zealand t rees do not produce pure stands especial ly on h i l l y country* 

"kauri" forest i s usually a mosaic, The convex slopes and ridge tops where 
l i g h t i s strongest favour kaur i , concave slopes are more suited to shade-tolerant 
t r e e s , Natural erosion oversteepens slopes, s l i p s follow and give advantage, 
oven on those slopes, to light-demanding t rees l i k e kaur i . In such places 
podzolization proceeds only slowly,but tho soi l pat tern tends to follow tho 
forest pat tern whioh i s i t s e l f controlled by climate and topography. 

Near Whangarei, on greywacke the ridge tops are podzolized with kauri while 
the res t i s in broad-leaved forest ; but once off tho greywacke on to yellow 
eiaystone,even stoop slopes are podzolized and t a r a i r e , e tc . ,appear only in 
real gu l l i e s , 

smog? off SOIL FERTILITY EESSRVE ON FOBEST. 

In placos tho parent rock,through the soi l f e r t i l i t y reserve,controls tho 
type of fores t . An example was shown near Mangawai where poor claystono country 
colonized by kauri surrounds a basa l t area which carr ied a forest of t a r a i r e , 
kohekohe,etc. Horo i s a sharp-edged control of vegetation by tho parent rock 
fac tor , 

igain ,noar Broadwood,whore there are basic igneous rocks on stool slopos 
or sandstone under h i l l y ro l l ing country,the forest i s predominantly of broad­
leaved t r eos , but on poor claystono i s kauri-podocarp with well-developed podzol 

VESETATIQN AS AN INDBESNiCM VARIABLE. 
Some other fac tor i s at work where,as a t Pataua near the coast, there are 

areas of poor quar tz i te ,poor claystone,andesite,and greywacke. The kauri 
occupied the inland be l t where i t formed podzolized soi l s ,but i t did not usurp 
the coastal claystone which here car r ies typical broad-leaved coast vegetation, 

Contrasting with the cases where the l i m i t s of one kind, of parent rock 
coincide with changes in kind of forest are others where forest remains uniform 
r igh t across the boundary between two different parent rocks. At Puhipuhi a 
basa l t plateau abuts on poor qua r t z i t e . Kauri forest covers the quar tz i te but 
extends also on to the basalt where i t seems to have successfully invaded a 
mosaic forest of which par t s are held by t a r a i r e , The basal t so i l s do not 
podzol!ze but become leached and nodular under the influence of kaur i , 

At Waipoua the western portion i s of ea s i l y a l te red sand,the res t on 
semi-basic igneous rock with a good f e r t i l i t y reserve. In the part examined 
by Cockayne the kauri was mostly of one ago and was going down before broad­
leaved t r ees . Prom the p e d o l o g i s t s view point i t appears that kauri must, once 
have been dominant a l l over the sandy part - stumps and gum as well as the soi l 
developed support th i s - and there i s s t i l l a remnant of kauri on the sand. 
Prom there the kauri invaded tho high f e r t i l i t y so i l s to the oast and forced 
back tho broad-leaved fores t . Tho kauri destroyed i t s e l f on tho sand through 
extreme podzolization of tho soi l ,and so reduced i t s pressure on the inland par ts 
(through lessened seed supply?)* now i t i s l i k e l y to give place again on tho 
high f e r t i l i t y so i l s to the broad-leaved fo res t . 

Those cases i l l u s t r a t e that vegetation can bo an independent var iable and 
tha t the soil pa t te rn can develop according to tho vegetation pat tern alone. 

BEQSKBRATION AND KBSENBRA.TI CN, 
I t has boon shown that ye l l ow ear th produced under tho mull-forming t rees 

i s degenerated to a podzol whore invaded by mor-formers. Tho reverse can take 
placo whore podzolization i s not well advanced,and t h i s i s of special importance 
to the fo res to r . The d i f f icu l ty of regenerating a mature podzol however,appears 
to give a docidod advantage to tho mor-forming t r eos . 
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In Korth Auckland there are 1600 square miles of woll«drainod easy rol l ing 
land underlain "by sodlmentary rooks? of t h i s HOO square miies i a podzolized 
(860 sq.milos strongly, 23O sq.milos weakly) fwhile much of tho remainder was 
dominated by coastal forest* This evidence alone suggests that when man oamo 
to New Zealand i t was tlie kauri-podocarp species which wero the aggressive ones. 
The power they possessed of depressing the f e r t i l i t y Of the soi l below tho lovel 
a t which the broad-leaved t r e e s are vigorous competitors offset the l a t t e r * s 
advantage in possessing shade-tolerant juvenile forms. 

JB3M0WD ATKINSON; ARTIST AND BOTANIST, 

Esmond Atkinson ?/ill long be remembered by those who knew him and h i s work 
as one who loved the sconory of h i s country,and sought to preserve for us some 
glimpses of i t s beauties as ho saw them through tho eyes of an a r t i s t * 
Botanists too wi l l continue to value the fa i thful drawings he made of plants of 
special intorost,combining t ru th of de ta i l with appreciation of form, 

All wil l welcome tho t r i bu t e to h i s memory edited by John L.Moore and 
reproduced in excellent style by A.H. and A.W.Rood, Tho book contains oxtracts 
from Atkinson's l e t t e r s and reviews, 16 p la tos in colour, 15 in half-tono,and 
6 botanical drawings. Those who know tho scenes ho depicted will bo gladdened 
by tho quiet ly appealing charm of "Waimakariri River", "Lake Taupo","Oora Lynn", 
"Lake Brunner" and many another from the painter*s gi f ted brasil, 

H.H.A, 

THS GARDENING OIRCLB. 

A real insp i ra t ion for the coming year was given to gardening members who 
were fortunate enough to be present a t the Society 's lantern lec ture evening 
given by Mr. George Simpson of Dunedin on february 21st, 

Those glimpses of some of our South Island mountains were on trancing, wi th 
t he i r far flung r iotous acres of natural flower garden, Oolmisias, - miles of 
them; Ranunculus Lyal l i i and stone-loving Buchanani - two of the l o v e l i e s t , 
Veronicas or Parahebos,Ourisias and showy Aciphylla; beautiful carpets and 
cushions of Raoul i a , Hiyllachne, Drape tos , Pygmaea «• a l l of those p lants and many 
Others raassod together in p laces , wero gardons indeed. Perhaps as we learn to 
understand tho needs of our beautiful and unique mountain plants , they too may 
have a place in the homo gardens of tho i r own country and cause much astonish­
ment and del ight . That i t i s possible to grow many of these mountain plants 
on the lowlands,with care and the right conditions.has alroady been proved by 
gardoning bo tan i s t s , such as Dr. Cockayne,Mr, Scott-Thomson,Mr,Brockie and Mr, 
Simpson himself, 

Many Oolmisias wo know can be grown on the lowlands,and Mr,Simpson told 
us that Ranunculus Lya l l i i could bo successfully grown even in hot dry country, 
with broken stone placod on tho surface to prevent the sun drying the roo ts . 

We are very grateful to these botanical enthusias ts for tho pr iv i lege of 
seeing these r ea l ly magnificont s l ides , together with much useful information 
regarding t h e i r growth and the general s ta to of tho high country,especial ly whon 
we rea l i se tho d i f f i cu l t i e s under which these pic tures are taken, 

We have much fresh sood available jus t now -Oolmisias,Xoronoma,Libertia, 
Meryta S i n c l a i r i i , Leucopogon Frase r i , Brachycome Thorn so n i , 01 ornatis a fo l ia ta ,and 
indiv isa , GhordoSpartium Stevensonii,Microtis uniflora,Gastrodia Cunninghamii -
to mention j u s t a few. 

Mrs.W.W,Samson. 




