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NATIVE VEGETATION AS A SOIL FORMING TACTOR IN NORTH AUCKTAND,

(Abstract of Talk by Mr, N,H.Taylor of tho Soil Burcau on 2lst October, 1946.)

INTRODUCTION.

Dr,Jenny of California,in his textbook, "Factors of Soil Formation" draws
attention to the difference of opinion which exigts among pedologists as %o
whother vegetation is an independent variable in soil formation. North
Auckland provides some evidence on this question,

In the course of time a rock weathers to form a skeletal soil which is
influenced by climate,topography and soil life,part of which is the vegetation.
Living organisms,by using parts of the soil as food,prevent these materials from
leaching out and draining away as they otherwise wovld. All plants are not
squally efficlent; those that take most from the soil also return most to it
and so keep it fertile. Rapld leaching is favoured by high rainfall,open soil
and rock,ond low fertility demanding plants, Where a rich litter is fomed it
breaks down quickly and returns fertility to the soil, Slope affects soil
formation; on a steep slope,for instance,the surface is constantly eroded away,
weathering of the underlying rock 1s also continuous,and a skeletal soil rather
uniform throughout is the result.

THE SOILS OF NORTH AUCKLAND, .

A map showed the soils of North Auckland. These include sands that are
easily altered by vegetation,clays that are slow to change,and some peat., There
are sandstonos and mudstones,limestones with high rescrves of fertility,
groywacke of medium fortility that gives rise to clays,and acid, intermediate,
and basic volcanic rocks,

Rainfall 48 usuolly 60-70 inches,in places 100 inches; the mean tomperaturc
is around 570, and the altitudes are moderate, Tutumoe platean (c,2000 feet)
being the highost part, Topography varics from steep hills to gently rolling
country, The primitive vegatation included dicotylous forest,a mosaic forest
with mich kourl and various podocarps,

INDIVIDUAL TREES AND THE SOILS THEY FORM.

Cockoyne contrastoed shade-tolerant with shade~intolerant troe spocies,ond
suggosted that wherc keurl and taraire grow together the taraire,being shade
tolorant in its juvenile stoges,may come to dominate the climax vegetation,

Tho podologist groups trees rather as high fertility demanding and low |
fertility domending species, Trees demonding high fortility produce rich swoct
humus - mull; for oxample troe littor under puriri and taraire has a pH of 6.2
and 5.8 rogpectively, Coastal forest is usually mull-producing, A scction or
profile of soil under tarairc shows no groat change with depth,the humus being
fairly uniformly incorporatecd to a considerablc distance below the surface,

Treos tolerating low fortility,on the other hand,produce a sour humus -mor,
In kauri forcst this acid humus (pH about 4,2) lics on the surface of the soil
without becoming much incorporated in it, Noar trees the humus may form mounds
wp to ten feot thick,and clsewhere a layer eightoon inches to two feet docp.
Similarly undor rimu the humus is mainly outside the actual soil, The soil thon
becomes loached since the trces do not retum food into it, In this way a
podzol develops,with light powdery sand near the surface, The lime washes oub
downwards,and then the iron and alumina move down to form a hard laycr known
as a clay "pan'",leaving only a siliccous skoleton of the original yollow carth,
A choracteristic white ash layer devclops,through which the humus runs in
solution,and precipitates above the iron pan. Below the pan is the clay, loose
sand, or sandstonc from which the soil was originally produced. Trece roots do
not casily penotratc o pan and a big trce may have a widespread flat root systom
that goes only a foot or so into the soil, It is then casily blown over,and
widespread wind-damage of this kind may explain the presencc of oxtensive gum
londs that scomed to be typical of oven primitive North Auckland, Fires,eithor
man-made or bogun by lighining,olso undoubtedly helped to clear trcos from some
gumlands vhore now stunted scrubby vegetation grows on strongly podzolized soils,
Wherce sluicing is uscd %o rocover buriod kauri gum, stumps and roots tell
somcthing of tho original forest,
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On gome rocks podzols can dovelop on quite a small scale; e,g., 2 slide
ghowed a section of an eggoup-shaped podzol,complete with its own pan,and only
a few yards across,left by a single kauri estimated to be only about 300 years
old,growing on coastal sands, On greywacke, on the other hand, a kanri 5-6 feet
through hag not yet produced a podzol because there the clay soil is more fertile
and less permeable; the rate of podzolization depends on the fertility reserve
of the soil and how freely it drains,

FORMST AND SOIL MOSAIC. .

New Zoaland treces do not produce pure stands especially on hilly countryy
Mcanri! forest is usually a mosaic, The convex slopes and ridge tops where
light is strongest favour kauri, concave slopes are morc suited to shade~tolorant
trees, Natural erosion oversteecpens slopes, slips follow and give advantage,
oven on these slopes, to light-demanding trces like kauri, In such places
podzolization procceds only slowly,but the soil pattern tends to follow tho
forest pattorn which is itsclf controlled by climate and topography.

Noar Whangarei, on greywacke the ridge tops are podzolized with kauri while
the rest is in broad-lcaved forcst; but once off tho greywacke on to yellow
claystonc,oven stecop slopes arc podzolized and taraire, cte.,appear only in
real gullics,

EFFECT OF SOLL FERTILITY RESERVE ON FOREST.

In places the parent rock,through the soil feortility reserve,controls the
typo of forost., An oxample was shown near Mangawai where poor claystonc country
colonized by kauri surrounds a basalt arca which carricd a forest of taraire,
kohokohe,cte, Hore is o sharp-cdgod control of vegetation by tho paront rock
factor.

Agoin,ncar Broadwood,whorce thorc arc basic ignoous rocks on stocl slopos
or sandstone under hilly rolling country,the forecst is predominantly of broad-
loaved treos, but on poor claystono is kauri-podocarp with well-devoloped podzol.

VEGETATION AS AN INDEPENDENT VARIABLE, .

Some other factor is at work where,as at Patana near the coast,there are
areas of poor quartzite,poor claystone,andesite,and greywacke., The kauri
occupied the inland belt where it formed podzolized soils,but it did not usurp
the coastal claystone which here carries typical broad-leaved coast vegetation,

Contrasting with the cases where the limits of one kind of parent rock
coincide with changes in kind of forest are others where forest remains uniform
right across the boundary between two different parent rocks, At Puhipuhi a
basalt platean abuts on poor quartzite. Kauri forest covers the quartzite but
extends also on to the basalt where it seems to have successfully invaded a
mosalc forest of which parts are held by taraire, The basalt soils do not
podzolize but become leached and nodular under the influence of kauri,

At Walpoua the western portion is of easily altered sand,the rest on
semi-basic lgneous rock with a good fertility reserve. In the part examined
by Cockayne the kaurl was mostly of one age and was going down before broad-
lecaved trees, From the podologist's view point it appears that kaouri must once
have boen dominant all over the sandy part - stumps and gum as well as the soil
developed support this - and thore is still a remnant of kauri on the sand.
From there the kauri invaded the high fertility soils to the cast and forced
back the broad-loaved forest, The kauri destroyed itsclf on tho sand through
cxtreme podzolization of the soil,and so reduced 1ts prossure on the inland ports
(through losscned sced supply?); now it is likoly to give placo again on tho
high fortility soils to the broad-lcaved forcst.

Thoso cases illustratc that vegetation can be an indopendent variable and
that the soil pattern can dovelop according to the vegotation pattern alono.

DEGENERATION AND REGENERATIQN,

It has boen shown thatyocllow carth produced undor tho mull-forming troos
is dogencrated to o podzol where invaded by mor-formers, The reversce can take
place whore podzolization is not well advancod,and this is of spocial importance
to the forestor, The difficulty of rogencrating o mature podzol howevor,appoars
to glve a docided advantage to the mor-forming trcos,
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In North Auckland there are 1600 squorc milos of woll-drainud oasy rolling
land underlain by godimontary rocks; of this 1100 squarc miles is podzolizod
(860 sq.milcs strongly,230 sq.milcs woakly),whilo much of the romoinder was
dominated by coastal forcst., This evidunce alone suggests that whon man como
to Now Zooland it was the kauri-podocarp spccioes which wore the aggressive onos,
The powor thoy posscssed of dopressing the fortility of the soll bolow the level
at which the broad-leaved trocs are vigorous compotitors offsect the latter!s
advantoge in posscssing shode-tolerant juvenilce forms,
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ESMOND ATKINSON: ARTIST AND BOTANIST,

Esmond Atkinson will long be ramcmbered by those who knew him and his work
as onc vho loved the sceonoxy of his country,ond sought to preserve for usg some
glimpscs of its beauties as he saw them through the oyos of an artist.
Botanists too will continuo to value the faithful drawings he made of plants of
speelal intorost,combining truth of dotail with approciation of form,

A1l will welecome the tribute to his memory cdited by John L,Moora and
reproduced in cxcellent style by AH, and A.W.Rood, The book contains oxtracts
from Atkinson's lotters and reviews, 16 platos in colour, 15 in half-tonc,and
6 botanical drowings, Thosc who know the scencs he depicted will be gladdencd
by the quictly appcaling charmm of "Woimakariri River", "Leke Taupo!,'"Qora Lynn",
"Lake Brunner! and many another from the painter's giftod brush,

H.H.A.
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THE GARDENING CIRCLE,

A roal inspirétion for the coming yoar was given to gardening members who
were fortunate enough to be present at the Society's lantern lecture cvoning
given by Mr,George Simpson of Dunedin on February 2lst.

These glimpses of some of our South Islend mountains were cnirancing,with
their far flung riotous acres of natursl flower garden, Oelmisiag, - miles of
them; Ramunculus Lyallii and stone~loving Buchanani - two of tho loveliest,
Veronicas or Parghgbos,Ourisias and showy Aciphyllas = boautiful carpcts and
cushiona of Raoulia,Phyllachne,Drapetes,Pygmaca - all of thosc plants and meny
othors massod together in places, were gardens indeed. Perhaps as we locarn to
understond tho nceds of our beautiful and unique mountain plants,they too may
havo @ place in thoe home gardens of thoir own country and causc much astonighe
ment ond delight. That it is possiblc to grow many of those mountain plants
on tho lowlands,with care and the right conditions,has alrcady been proved by
gardoning botanists,such as Dr, Cockayne,Mr, Scot t-Thomson ,Mr, Brockic and Mr,
Simpson himself,

Many Colmisias wo know can bgs grown on the lowlands,and Mr,Simpson told
us that Ranunculus Lyallii could de succosgsfully grown cven in hot dry country,
with brokon stonc placed on the surface to prevent the sun drying tho roots.

We arc very grateful to thesc botanical enthusiasts for tho privilege of
scalng those really magnificont slides,together with much useful infommation
regarding their growth and the general state of the high country,cspecially whon
wo recalisce the difficultios under which thosc picturcs are taken,

We have much fresh sced available just now ~Celmisias,Xoronome,Libertia,
Meryta Sinclairii,Loeucopogon Frasori,Brachycome Thomsoni,Clematis afoliata,and
indivisa, Chordospartium Stevensonii,Microtis uniflora,Gastrodia Cunninghamii -
to montion just o fow.

Mrs. W, ¥,.Samson.





