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TE KOWHAI SOILS

M.J.VENNARD

Figure 6: Idealised sketch of part of Hamilton Basin to show relationship of topo-
graphy, parent materials and soils.




The Waipa Alluvial Plain

The Waipa River, a less vigorous stream than the Waikato River,
was dammed several times by alluvium deposited by changing courses of
the latter river. Each time the Waipa River was ponded and sediment
was deposited on the floor of the temporary lake. These tracts of lake
sediments overlapped to form a more or less continuous alluvial plain
stretching southwards from Ngaruawahia to beyond Whatawhata.

Perhaps the most spectacular damming took place at Te Kowhai
where the Waikato River, after breaking through a gap in the low hills
to the east built a large fan across the valley of the Waipa River. This
created a lake in the Waipa River about 6 miles long and 2 miles wide.
When the lake waters rose high enough they overflowed through a low
saddle in the hills west of Whatawhata and into a tributary of the Waipa
River. This has become the permanent course of the river.

The levees of the present course of the Waikato River dammed the
Waipa River again at Ngaruawahia and sediment deposited in the result-
ing lake partly buried the fan formed by the earlier.course.

The sediments deposited by the Waipa River in the lakes consist of
silts and fine sands, several feet in thickness, derived from the erosion of
the wide variety of rocks, including greywacke, volcanic rocks and Ter-
tiary sediments, that occur in the catchment of the river.

Soils of the Plains

The soil pattern of the Waikato fan follows closely the parent
material pattern. On the well drained low ridges separating the small
stream channels, soils with brown, friable topsoils and very friable,
weakly structured, yellow-brown subsoils with the characteristic greasy
feel of high allophane content, predominate. These are the well-known
Horotiu soils and are classed as yellow-brown loams, although as far as is
known, there is no air fall ash in the parent material but there is un-
doubtly a content of alluvial ash. Horotiu soils range in texture from
gravelly sands (on the highest parts of the levees) to silt loams.

Closely associated with Horotiu soils are Te Kowhai soils. These are
developed on the fine textured pumice sediments of the fan toe and the
swales. They have dark grey topsoils with well developed nutty structure
and distinctive pale grey or almost white subsoils. It is now known that
the very pale colours in the subsoils are not caused by the gley process
but are the natural colours of the pumice parent material. Although the
pumice sediments are of about the same age as the parent materials of
the Horotiu soils it is evident that Te Kowhai soils are much less
weathered. One possibility is that waterlogging has delayed weathering of
the pumice. Accordingly the soils are classed as weakly developed gleyed
yellow-brown pumice soils.

In some places where gullies, heading back from the Waikato River,
have lowered water tables weathering of the pumice has speeded up and
a range of soils intermediate between Horotiu and Te Kowhai soils is
recognised.

Because of the complexity of the pattern of ridges and swales on the
middle part of the Waikato fan it is only on the most detailed soil maps
that the soils on these features can be separated.

On the levees of the present course of the Waikato River and on a
few other well drained sites within a mile of the river are the soils used

70



by the Maoris for kumara growing. From pits the Maoris excavated
gravels and spread them in a thin layer over Horotiu soils. Manuka and
other scrub was brought in and burnt and after cultivation with digging
sticks a soil of suitable texture and fertility for kumara was obtained.
The sites of these gardens are easily recognised by the presence of the
conical holes about 15 ft. deep, these are particularly conspicuous on aerial
photographs. The soil can be identified by the 9-10 in. layer of blackish
gravelly sand, often containing fragments of charcoal, overlying an old
topsoil. Most Maori soils overlie Horotiu soils as these provide good sub-
soil drainage and lie above gravels suitable for incorporating into the soils.

Three broad groups of organic soils are recognised:

(i) Te Rapa soils developed from shallow peats, probably originally
high in inorganic matter, that had grown out over the land surrounding
the large bogs. All of the peat has been humified and the soils have a
high content of inorganic matter. They generally have less than 18 in. of
peaty loam lying over old soils.

(ii) Kaipaki soils are developed on.deeper low-moor peats generally
in what was the shallow portions of the old lakes that gave rise to the
peat bogs. Blackish loamy peat with well developed blocky structure up to
2-8 ft. deep may overlie peat. Logs and stumps of trees are not uncommon.

(iii) Rukuhia peat occurs on domed peat bogs and is mainly raw peat
with little soil formation. It is extensive over the greater part of the
large peat bogs.

One of the main difficulties in mapping peat soils is that their pro-
perties change rapidly under land development. Draining, burning and
compaction cause peat to shrink and break down—organic matter dis-
appears and inorganic matter becomes concentrated. Hence the depth of
soil development, texture and other properties depend largely on how
long the peatland has been under development and on the kind of treat-
ment it has received. Thus a soil map of peatland based on the normal
criteria used for separating soils is likely to become out of date through
land development.

The soils formed on the lake deposited sediments of the Waipa River
plain (Whatawhata soils) have heavy textures and slow internal drainage.
They are subject to periodic waterlogging not from floods but from rain
and seepage water and are classed as gley soils.

(¢) THE RIVER TERRACES

A discontinuous terrace about 20 ft. above river level and up to
200 yards wide flanks the entrenched course of the Waikato River. The
tread of the terrace is veneered with sediments of two kinds:

(a) Generally the part farthest from the river is covered with coarse
pumice to a depth of about 6 ft. but in places where old meanders and
stream channels have been filled it may reach a thickness of 30 ft. or
more. The pumice blocked the mouths of the valleys of the numerous
small tributary streams but all were able to cut through the dams except
at Cambridge where a small lake is still impounded in a gully. The pumice
was debris from the Taupo eruption of 180 A.D.

(b) Generally deposited nearer the river are current bedded sands
and gravels derived from erosion of the Waikato fan alluvium.

The terrace is now above flood level.
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SUMMARY OF INFORMATION ABOUT THE MOST EXTENSIVE SOILS OF HAMILTON BASIN

Name

Classification

Profile Characteristics

Parent Material and Topography

SOILS OF THE LOW HILLS

Churchill soils

yellow~-brown
earth

yellowish-brown, massive, moderately

friable subsoils

Pleistocene fine alluvium, red weathered in places,
colluvium and wash from this alluvium; small
patches on hills mainly in northern part of basin

Unnamed

yellow-brown
earth

yellowish-brown, massive, friable sub-~
soils

Silt more than 9 in. deep, probably loess; small
patches on hills mainly in northern part of basin

Hamilton soils brown  granular | reddish-brown, strongly structured, | Hamilton ash, in places with thin mantle of loess
loam friable subsoils or Mairoa ash; most extensive on hills near
Hamilton, small patches on hills in northern part
of basin
Rotokauri soils gley soil grey subsoils with rusty mottling and | gently sloping apron of colluvium and wash from

well developed prismatic structure

Hamilton ash and small amounts from Pleistocene
alluvium

Ohaupo and
Otorohanga soils

yellow-brown
loams

topsoil: greyish-brown, weakly struc-
tured and very friable

subsoil: yellowish~brown, weak structure;
very friable, greasy feel

Mairoa ash on hills mainly south of Hamilton

SOILS OF THE PLAINS

Horotiu soils

yellow-brown
loam

topsoil: very friable, weak structure,
brown
subsoil: very friable, weak structure,

yellowish~-brown, greasy feel

alluvium (Hinuera Formation) containing ignim-
brite, greywacke, andesite and ash; on apex of
Waikato fan and on low ridges separating stream
channels on middle part of fan

Unnamed

yellow-brown
loam

topsoil: brown or brownish-grey, moder-
ate structure, friable

subsoil: yellowish-brown at top but
grading down to white or very pale
brown

pumice silts and sands; on middle and toe of
Waikato fan on very low ridges intermediate ‘in
position between Horotiu and Te Kowhai soils
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Te Kowhali soil

weakly developed
gleyed yellow-
brown pumice

topsoil: grey, moderate nutty structure,
firm

subsoil: white or pale grey, massive,
mottling or concretions in upper part

pumice clays and silts, rarely sands; widespread
on middle and toe of Waikato fan in stream
channels and low lying sites

Te Rapa soil

peaty gley

6-18 in. peaty loam over pumice silts or
sands or over Hinuera gravels, some-
times with buried soil

thin peat with large amounts of inwashed in-
organic material; surface often hummocky; wide-
spread around margins of large peat bogs

Kaipaki soil

organic soil

2-3 ft. of black loamy peat with well
developed blocky structure over peat or
loamy peat

low-moor peat with inwashed inorganic material;
widespread on toe of fan and around domes on
large peat bogs

Rukuhia peat

organic soil

up to 4 in. loamy peat over brown un-
decomposed peat

high-moor peat; on domes of large peat bogs

Whatawhata soil

gley soil

pale yellowish-grey subsoil with abund-

‘ant mottles and concretions; moderately

developed blocky structure

fine alluvium deposited in lakes by Waipa River,
mainly detritus from volcanic rocks and Tertiary
sediments; surface flat

Maori soil

man-made soil

blackish gravelly, loamy sand with
charcoal over Horotiu soils, some over
Waikato soils, rarely over Te Kowhai
soils

topsoil of Horotiu soils plus added gravel and
burnt vegetation; surface broken by scattered
large pits; on levees of present river and on low
ridges close to river

SOILS OF THE RIVER TERRACES

Waikato soils

weakly developed
yellow-brown
pumice soil

2-3 in. dark-grey loamy sand over
slightly stained, coarse pumice

Taupo pumice alluvium; on terrace of Waikato
River, surface much broken by old stream
channels

‘Waipa soils

recent soils

2-3 in. slightly humus stained sand on
raw sand

Waipa River alluvium; 10 ft. terrace with frontal
levee and swampy back bottom




Soils of the Terraces

Soils on the alluvial pumice have weaker soil development than those
on air-fall pumice of the same age probably owing to the removal of fine
material by water sorting. Nevertheless these soils (Waikato soils) are
classed as weakly developed yellow-brown pumice soils. Soils on the sands
and gravels are weakly developed yellow-brown loams.

A terrace about 10 ft. high flanks the lower reaches of the Waipa
River and is covered with water in times of high flood. The alluvium con-
tains little pumice but a large amount of detritus from the extensive
deposits of Tertiary sediments in the catchment of the river. A narrow
levee of sand fronts the river whereas the poorly drained “back bottom”
is covered with clays and silts. Soils (Waipa soils) have very little profile
development and are classed as recent soils.
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