


























TECTONICS

(a) Gisborne: During the excavation of a sewer trench in the
Mangapapa locality, Waimihia Lapilli and Taupo members 9-13 inter-
calated with beds of organic mud were seen to be tilted about 3 degrees;
after tilting they had obviously been planed by the sea and then covered
unconformably with intertidal gravels and beach sands; eventually the
latter were mantled with Taupo pumice. Tilting must have occurred
between the eruption of Taupo members 9-13 and that of Taupo Pumice
and from this and other evidence a date of ¢.200 BC is suggested.

(b) Whakatane: The surface level of the oldest inland dunes capped
with Whakatane Ash is +18.0ft. and that of the bottom of the swale is
—17.3ft. The swale is infilled with peat to a level of 48.7ft., and within
the top 3ft of peat, air-fall Tarawera Ash, Kaharoa Ash, Taupo Pumice,
and Waimihia Lapilli have been identified. As these ashes fell in peat
the land must have sunk before 3,000 years ago; according to Schofield
(1964; p.364), sea level was higher 4,000 years ago falling to present level
5,000 to 6,000 years ago.

Waimihia Lapilli has been noted on estuarine muds and sands at
+0.5ft; both Schofield and Wellman consider sea level to have been
higher at the time of this eruption so the land must have sunk with
respect to the sea.

These examples indicate that the Whakatane graben was tectonically
active within the last 5,000 years.

GROUND SURFACES

This term was introduced by Butler (1959) who defined it as . . .
“All those erosional and depositional surfaces and layers which have
developed in a landscape during one interval of time and upon which a
unit mantle of soil has developed .. .”. It is understood to involve both
the surface and the soil profile, 1nc1ud1ng soil stratigraphy, and appears
to. be useful in designating a surface and in allotting a relative age to
it. The principle has been experimented with on depositional surfaces of
Gisborne Plains where, as a result of a detailed soil survey, the following
ground surfaces were established (Pullar, 1965b):

TABLE 7: GROUND SURFACES AT GISBORNE

Ground Surface Soil Age
Waipaoa Waipaoa; s Al/C horizons; from 1932
rapid accumulation from frequent
flooding.
Matawhero Matawhero; deep Al; from AD 1650

slow accumulation
from periodic
flooding.

Waihirere Waihirere; A (B) horizons; from AD 1450
flood-free.
(Kaharoa Ash in C horizon)

"Ages of the Matawhero and Waihirere ground surfaces had to be
borrowed from Grant (1965), who independently of Pullar, established the
same pattern in Hawkes Bay and by means of tree-ring counts was able
to allot an age to each surface.
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In the Lower Whakatane Valley, depositional surfaces have been
examined with the aid of air-fall ash beds (Pullar, Pain and Johns, in
press) and the following have been designated:—

post-Tarawera (correlated with Waipaoa at Gisborne)
post-Kaharoa (correlated with Waihirere at Gisborne; at Whakatane,

post-Kaharoa surfaces have Opouriao soils which have the
same A (B) profile as Waihirere soils).

On alluvial flats in Kairanga County, soils with similar profiles to
those at Gisborne have been mapped (Kear, 1965; p.38-9), and it is
conceivable that ground surfaces at both places could be correlated.

While dated ash beds give certainty as the designation of a ground
surface they can only suggest a maximum age. On flood plains remote
from the direct influence of volcanic eruptions, the ground surface
concept may be the only means of effecting a chronology of depositional
surfaces.

ARCHAEOLOGY

In a coastal reconnaissance of archaeological sites along the Bay of
Plenty and eastern Coromandel Peninsula, Wellman (1962) proposed the
following stratigraphy in downwards order for air-fall ash beds and sea-
rafted pumice; Kaharoa Ash, Loisels Pumice (sea-rafted), Ohui Ash, and
Taupo Pumice (sea-rafted at some sites and air-fall at others). But
Ohui Ash was not reported by Vucetich and Pullar (1964) nor has it
been seen during the course of a detailed soil survey of Rangitaiki Plains.
Its validity as a separate entity is being examined.

In the Whakatane district persistent search has failed to reveal
archaeological sites older than the Kaharoa Ash. A possible site at
Thornton (Pullar, 1962a) cannot be sustained on further examination
(Shawcross, 1965; Pullar, 1967a), and a site on Toi’s Pa on the high bluff
overlooking Whakatane still remains to be excavated by archaeologists.
By sieving volcanic ash in the soil, Pullar (1961) got a similar size
distribution to known Kaharoa Ash in Whakatane Borough, and at that
time, it appeared reasonable to assume Kaharoa Ash as a mantling bed
to a definite archaeological site; but as other older sites have not been
located it may be that Toi’s Pa is now suspect. Search may be better
rewarded in the Pukehina locality where Kahaora Ash is about 12in. thick.

The best marker bed is Tarawera Ash particularly in the Kawerau and
Onepu localities; here the ash is about 12in. thick and easily recognisable
as a mantling bed (Pullar, Moore and Scott, 1967; p.105-6).

In the Rotorua and Taupo districts many Maori garden soils can be
recognised because the A horizon is deeper than usual; but thick topsoils
must not be confused with mineral accretions such as Tarawera Ash and
Rotomahana Mud, which after further darkening by organic matter, merge
with the black Kaharoa Ash beneath (Pullar and Vucetich, 1960; p.6).

At Orongo Bay near Gisborne, Green and Pullar (1960) used sea-
rafted Loisels Pumice and air-fall Taupo Pumice as marker beds in a
detailed excavation on the coast. It was inferred from the stratigraphy
that Polynesian occupation may have occurred ¢.500 AD but not before
the Taupo Pumice eruptions of 130 AD. Referring to the latter, Hartree
(1960; p.14) also comes to the same conclusion and writes . . . “In the
northern areas of the Hawkes Bay the Taupo Pumice shower of AD 150
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is a widespread and easily recognisable marker band; so far no
occupational layer has been found under it . . .” He also says . .
“There is considerable evidence to prove the existence of several species
of Anomalopteryx, Pachyornis and Dinornis moas living in the Hawkes
Bay after the Taupo Pumice shower of AD 150 and as no major climatic
or volcanic upsets followed, these moas must have been present when
the first Polynesians arrived in the area . ..”

At Poukawa, Hawkes Bay, Price (1963) has uncovered artefacts and
moa bones under the Taupo Pumice and . . . “Items related to man . ..”
under a lower air-fall bed assumed to be Waimihia Lapilli but not yet
identified with certainty (Pullar, 1965c).

ASH BEDS AND THE COMMUNITY

Volcanic Eruptions

During the last 36,000 years most cataclysmic eruptions have emanated
from centres in the Okataina Volcanic District but the most violent have
issued from the Taupo Centre. Ejactamenta associated with Mangaoni
Lapilli eruptions would have enveloped a town like Whakatane where
lapilli beds are at least 20ft thick, and at the same place, Rotoma and
Whakatane ashes 24 inches and 18 inches thick respectively would have
smothered everything with dust, sand and gravel; indeed, the weight of
these ashes landing on roofs of houses would be of the order of 20 to
30 tons. The effect on grassland farming would be catastrophic; even in
a small eruption such as that of Tarawera, Rotomahana Mud about an
inch thick was sufficient to spoil pasture at Te Puke.

River regimes

Mangaoni Lapilli would have largely filled the Rangitaiki Valley
from Kopuriki to Matahina Dam, and 20 to 30ft of air-fall lapilli would
have been deposited in the lower Whakatane valley. Rivers may have
gone underground for a time in the loose lapilli and eventually courses
would have become braided.

Although the direct effect of the Taupo Pumice eruptions on
Whakatane and district would have been no more than a light mantling
of ash and lapilli, their effect on the river regimes of Whakatane and
Rangitaiki Rivers was tremendous. For the former river, it is estimated
that slurry 3ft thick was transported, the product of Hatepe Lapilli, the
first of the Taupo Pumice eruptions; for the latter river, a fan of about
30ft of Taupo lapilli was built up at Te Teko and this tapered off to
about 5ft at the then coast in the Paroa locality.

After the Kaharoa eruption, the Tarawera River transported a large
quantity of sand and gravel to the lower reaches below Kawerau and this
material has buried swamps near the coast to a depth of 3 to 6ft.
Braided channels are a feature in the Awaiti locality.

Flooding

In the lower Whakatane and Waimana valleys (Pullar, 1967b),
sediment from the 1964 flood is now being deposited on the post-Kaharoa
surface, and on Gisborne Plains, parts of the Waihirere ground surface
of similar age were also flooded in the 1948 and 1950 floods. It is on these
surfaces that towns have been built and at the time justifiably so because
of the assumption that they have been flood-free for a long time — since
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AD 1450. But to keep these towns flood-free now requires expensive flood
control measures and means another tax on town dwellers. "Those on
salary and wages cannot recoup the expenditure on extra rates as can a
farmer who is expected to increase production as a result of benefit
received from flood protection. If possible other land forms such as
contiguous terraces, easy rolling hills and dunes should be considered in
the planning of a town’s expansion.

Soil Engineering

Engineering soil classification has been discussed by Northey (1966),
but in this preliminary examination of a wide range of soils throughout
New Zealand, initial sampling was conducted at depths little greater than
3ft. Deep cuttings provided by engineers have supplied the necessary
detail in the mapping of ash beds, and as a feed-back, the engineering
properties of the beds could be thoroughly documented at a few points
embracing both well drained and poorly drained sites: this information
could then be applied over a wide area since the distribution of many
ash beds is now well known. Overseers who may spend all of their
working life in a district no doubt gain most of this knowledge through
experience, but empiricism should not bar the way to systematic
documentation of properties which would be of high value to engineers
who come and go in the course of their careers. One highway recently
constructed in the Rotorua district cost twice as much as the estimate
and it was found that the material from cuttings could not be used
for embankments; the ash beds in this locality have subsequently been
mapped and the knowledge gained could then be applied to similar
projects in the future.

Northey (1966; p.809) writes . . . “little use of engineering pedology
has yet been made in New Zealand, perhaps owing to the complexity of
the soil pattern and the irregular topography, but more probably because
of the lack of any systematic work correlating the two fields .. .” Such
inter-action could be encouraged in engineering schools, where in
engineering geology, more emphasis might be given to the study of
ash beds particularly in the North Island.
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