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Figure 5 - Textural triangle showing the main fields for samples of Hinuera Formation and
Taupo Pumice Alluvium from the Hamilton Basin (based on Hume et al. (1975) and Tilly
(1987)) with some superimposed analyses of samples from the ‘Asparagus Block’. G,
gravel; g, gravelly; S, sand; s, sandy; Z, silt; z, silty; (), slightly. See text for discussion.
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mm or 63 ym) is substituted by the more specific textural name ‘silt’ (i.e., size range 0.004
mm or 4 ym to 0.063 mm or 63 ym) because both Hume et al. (1975) and Tilly (1987)
found genuine clay-sized material (i.e., <0.004 mm or <4 ym) was virtually absent in these
formations. Also note that not every analysed sample of Hinuera Formation and Taupo
Pumice Alluvium is accounted for within the textural fields depicted in Fig. 5, but at least
95% of them are, so that the fields outline the dominant textural types represented in the
two formations.

The textural triangle (Fig. 5) shows:

(1) The Hinuera deposits are mainly mixtures of sand and gravel, and cluster closely inside
the fields for sandy gravels, gravelly sands and slightly gravelly sands. Occasional sand-
silt combinations occur, more-or-less gravel-free, and silts are common as lithofacies D
(Table 1).

(2) The Taupo Pumice Alluvium is also dominated by mixtures of sand and gravel, but (a)
the content of gravel is usually not so high as in the Hinuera Formation, so that deposits are
typically gravelly or slightly gravelly sands, not sandy gravels, and (b) sand-silt mixtures
are much more prevalent than in the Hinuera Formation, comprising both silty sand and
sandy silt members. Unlike the Hinuera Formation, it appears that no ‘pure’ silts are
recorded in the Taupo deposits.

Some textural analyses made by Lootsma (1997) have been plotted on the textural triangle
to compare the ‘Asparagus Block’ results with the above generalisations for the Hinuera
Formation and Taupo Pumice Alluvium in the wider Hamilton Basin. All except two of the
Hinuera samples, which are gravelly silty sands, fall within the gravelly to slightly gravelly
sand fields that dominate the formation in general (Fig. 3A; Hume et al. 1975). Only a few
Taupo samples are available for plotting, but again these lie within the gravelly and slightly
gravelly sandy fields typical of the Taupo Pumice Alluvium elsewhere, while one of the
finer samples plots very near the ‘established’ sandy silt field for the formation.
Consequently, both the Hinuera and Taupo sediments in the ‘Asparagus Block’ are
texturally comparable to those elsewhere in the Hamilton Basin.

Lootsma (1997) presents grain size distribution curves and statistical analyses for several
samples of both Hinuera Formation and Taupo Pumice Alluvium from the ‘Asparagus
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Block’. We reproduce in Fig. 6 examples of frequency distribution curves for samples
from the various lithofacies of Taupo Pumice Alluvium only. Note that the laser sizer
instrument used for these analyses cannot handle gravel-sized material (>2000 ym or >2
mm), and so any gravel in samples has first been sieved out and is not represented within
these distribution curves. However, the content of gravel-sized material in the samples is
noted on the diagrams, with values ranging from a few to almost 40%. Significantly, while
the Taupo Pumice Alluvium is usually dominated by sand-sized sediment (Fig. 5), these
curves demonstrate that the actual grade of the sand (i.e., very fine, fine, medium, coarse,
or very coarse) ranges widely. In these cases the average grain size varies from fine to very
coarse sand, and in most samples the spread (or sorting) of sizes spans several sand grades
(Fig. 6). For the silt sample of lithofacies D the average grade is coarse silt (about 30-60

pm).

The spectrum of pumice sand sizes in the Taupo Pumice Alluvium can be further shown by
the grain-size data of Tilly (1987). The ‘inset’ histogram in Fig. 6 illustrates the average
sizes for about 40 samples that he collected from (now disused) pumice quarries between
Ngaruawahia and Horotiu. These range from very coarse to very fine sand, with most
samples being fine sands. For one sample the average size was in the gravel grade. Also
shown in the ‘inset’ is the dominant size grade of the non-pumiceous material in these
otherwise pumice-dominated sediment samples, which clearly lies principally in the fine to

very fine sand size range.

Figure 6 (Opposite) - Examples (a to €) of grain-size frequency distributions for the gravel-
free fraction of samples from different lithofacies of the Taupo Pumice Alluvium from the
‘Asparagus Block’. Data adapted from Lootsma (1997). The content of gravel-sized
sediment in each sample is shown at right side of each figure (e.g., 3%g). The average
(median) size is recorded at left for each sample. ¢, clay (<4 pm); z, silt (4-63 um); vfs,
very fine sand (63-125 ym); fs, fine sand (125-250 ym); ms, medium sand (250-500 pm);
cs, coarse sand (500-1000 pm); ves, very coarse sand (1000-2000 pm); g, gravel (>2000
pm). The inset (f) shows in the upper diagram the average grain size (mean) of Taupo
Pumice Alluvium samples analysed by Tilly (1987) from now disused pumice quarries
between Horotiu and Ngaruawahia, while the lower diagram shows the same information

for the non-pumiceous components in those samples.
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Table 5 - Examples of pumice content in Hinuera Formation and Taupo Pumice Alluvium
lithofacies in the ‘Asparagus Block’. Data are from Lootsma (1997).

Lithofacies’ Hinuera Formation Taupo Pumice Alluvium

Pumice content”  Example % Pumice content” Example %

A Rare 15

B Common 70
Cl Rare <5

c2 Rare 10-15

D Rare (to <5 Abundant 85

Abundant)

F1 Common 65
F2 Abundant 80
G1 Abundant 75
G2 Abundant 80

! See Table 1 for symbol definition
% Rare, <20%; Common, 20-70%; Abundant, >70%

21

Lootsma (1997) presents some analyses of the pumice content of a few Hinuera samples
from the ‘Asparagus Block’. The deposits contain <15% pumice, except for the sands of
lithofacies B where a content of 70% is registered (Table 5). The apparently low content of
pumice she records in the silts of Hinuera lithofacies D reflects the fact that only the sand
and gravel fractions were analysed, when in fact the dominant silt fraction in these samples
undoubtedly consists mainly of glass shards derived from the abrasion and breakdown of
larger pumice fragments.

Taupo Pumice Alluvium

The Taupo Pumice Alluvium is characterised by a high pumice content. Based on the
analysis of about 40 samples collected mainly from (now abandoned) quarries between
Ngaruawahia and Horotiu, Tilly (1987) showed that the pumice abundance in samples of
the formation ranges between about 63-99%, with an average for this dataset of about
92%.

Based on a small number of analyses from the ‘Asparagus Block’, Lootsma (1997)
recorded the Taupo Pumice Alluvium as containing between about 65-85% pumice, with a
weighted average in the vicinity of 80% (Table 5). The non-pumiceous content of these
samples comprises plagioclase feldspar and heavy minerals (e.g., hypersthene, magnetite)
liberated from the Taupo pumice particles themselves by abrasion, and/or a variety of
volcanic rock fragments, quartz, plagioclase feldspar and heavy minerals mixed into the
pumice alluvium from erosion of the Hinuera Formation forming the banks of Waikato
River at the time of deposition of the Taupo Pumice Alluvium. Note that in places these
“pumice-depleted” Taupo deposits appear very similar to the older Hinuera Formation
sediments and are distinguished from them mainly by the presence of occasional charcoal
fragments (Nelson and Lowe 1997). Kear and Schofield (1978) coined the name
Hopuhopu Sand Member for this Hinuera-like facies within the Taupo Pumice Alluvium,
and used the name Melville Pumice Member for the more typical pumice-rich sediments.
Reconstructed subsurface cross-sections through the ‘Asparagus Block’ show the presence
of a bounding bank of Hinuera deposits during accumulation of Taupo Pumice Alluvium
(Fig. 4), so that the opportunity for reworking Hinuera sediments into more marginal parts
of the Taupo alluvium clearly existed at the site.
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immediately beyond the northern boundary of the ‘Block’.

el
LU |

ERERREREEREE

23

ESTIMATES OF PUMICE RESERVES

Ignoring the mainly pumice-poor Hinuera Formation deposits, it is possible to roughly
estimate the reserves of pumice contained within the Taupo Pumice Alluvium in the
‘Asparagus Block’. First, from the thickness data for the formation obtained from the
different sample sites over the block (Fig. 2), including data from a separate study by
Mitchell (199X), an isopach (or thickness) map for the Taupo Pumice Alluvium has been
compiled (Fig. 8). Like the cross-sections (Fig. 4), this shows the thickness increases in a
wedge-like manner from zero in the southern portion of the block to about 8 m along the
northern edge. Immediately beyond the northern edge thicknesses exceed 7.5 m, and
locally 9.3 m (Fig. 8).

The volume of Taupo Pumice Alluvium in the ‘Asparagus Block’ can be represented in
simplified form by a 400 m-wide x 450 m-long wedge increasing stepwise in thickness
from O to 8 m as depicted in Fig. 9. This translates into a volume of about 535,000 m® of
Taupo Pumice Alluvium. Assuming an overall average pumice content of about 80% in
these Taupo deposits (Table 5), this yields a pumice reserve of about 428,000 m* within
the confines of the ‘Asparagus Block’.

50m 150m 150m 100m
Y

°  Hinuera
» o Formation

°
° ° o o

%6.5 = 130,000

Total = 535,000 m® Taupo Pumice Alluvium
<0.8 = 428,000 m3 pumice

Figure 9 - Schematic diagram of the dimensions of the wedge of Taupo Pumice Alluvium
overlying Hinuera Formation at the ‘Asparagus Block’ showing the figures used to
establish a rough estimate of the volume of extractable pumice sand reserves at the site,
possibly of the order of 400,000 to 450,000 m’.
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