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Figure 3:  Map showing the Waikato River catchment in relation to the Taupo Volcanic Zone. The main

geological features include: major Volcanic Centres (Tongariro and Taupo), active andesite
volcanoes Mt Ruapehu, Ngauruhoe and Tongariro (black triangles just north of Ruapehu) and
geothermal areas (Wairakei and Ohaaki near Taupo). Other important features within the region
and the upper catchment are the 181AD Taupo eruption vent (within Lake Taupo) and associated
pumice deposits (extent shown), and numerous active faults, including the Taupo Fault Belt.
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Figure 4:  Generalised geological map showing the main rock and soil types and other important geological
features (major faults, main volcanoes and volcanic centres), mountains and lakes within the
Waikato River catchment.
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Figure 5:  Map showing the mean rates of vertical ground deformation (height changes) around Lake Taupo

since the 181 AD Taupo Eruption. This is based on surveys of the terrace formed after the eruption
when lake level was about 34 m higher than the present day level (see Figure 5a). The survey origin
is a point just north of the Taupo gates, near the site of a tephra (pumice/ash) dam formed after the
Taupo eruption (see Figure 6). The dam breached ~30 years after the eruption releasing a large
(~20 km3) flood down the Waikato River.
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Figure 5a:

Lake Taupo

Aerial photo looking north towards Acacia Bay (AB) and Taupo (T). This view clearly shows part of
the post AD 181 Taupo Eruption terrace (tce) used to determine long term vertical tectonic
deformation in the Lake Taupo area.
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Annotated aerial photo showing long term (last 1800 years) tectonic deformation effects in and
around Lake Taupo. At the northeastern (near) end of the lake the purple contours show a broad
area of uplift of ~1-4 mm per year. By contrast, the far (south) end of the lake (Tokaanu and
Tongariro Delta area) is subsiding at about 1-2 mm per year (note the blue —1 mm/yr contour). Also
shown are important locations that are referred to, including Rainbow Point (the lake levelling
Survey Datum), the Taupo Fundamental benchmark area, the Taupo gates used to control the level
of Lake Taupo, and the inferred site of the tephra barrier that impounded the lake at a higher level
after the Taupo Eruption.
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Figure 7:

Annotated aerial photo showing long term (last 1800 years) tectonic deformation effects in the
Tongariro Delta and Turangi area.
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Figure 8:  Annotated aerial photo showing long term (last 1800 years) tectonic deformation effects in the
Tongariro Delta, Tokaanu, and Waihi Village area. Lake levelling surveys have shown that the Waihi
area has subsided ~60 mm in the last 23 years (December 1979 to June 2002). The probable sites
of three submerged pas (Waitahanui, Waiariki and Whakaohokau) in the area are also shown.
However, these submergences can probably be attributed to local gravitational slumping, probably
during earthquakes in the late 19th or early 20th century, rather than tectonic deformation.

Kakaramea (1300 m)

WaihiLake Waihi villag
levelling station -

357 m

Figure 8a:  Aerial photo of the Waihi village area which has subsided ~60 mm from 1979-2002. The lake
levelling station site, Waihi Fault, the 1910 slip area, and the Hipaua thermal area are also shown.
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Map showing the vertical tectonic deformation rates (height changes - red and blue contours - in
mm/year) in and around Lake Taupo in the last 23 years (April 1979 to June 2002). Short term
tectonic deformation is similar to the long term deformation trend (see Figure 5), with a broad ridge
of uplift (of ~1-2 mm/year) across the central and northeastern part of the lake, and subsidence (of
1-3 mm/year) at the southern end, from the Motuoapa (MA) area across to Waihi (WH) and
Tokaanu. At the northwestern end of the lake, an area of rapid subsidence (up to 6.8 mm/year) has
developed in the Kinloch area. The deformation pattem is clearly truncated by the Kaiapo Fault

which moved during the 1983 earthquake swarm.

Figure 9a:
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Figure 9b:  Map showing the total height changes (mm) attributed to vertical tectonic deformation in and around
Lake Taupo, based on lake levelling surveys from April 1979 to June 2002. The red contours (+ve
values) show uplift, while the blue contours (-ve values) show subsidence. The black (0) contour
shows no change. The map highlights the large area of uplift across the centre of Lake Taupo (from
Te Hapua Bay to Taupo) and the area of rapid subsidence in the northwest around Kinloch
(associated with the Taupo Fault Belt). Another area of subsidence occurs at the south end of the
lake from Waihi-Tokaanu across the Tongariro Delta to Motuoapa. The red and blue figures (in
brackets) indicate changes relative to the Taupo fundamental benchmark, which has subsided ~20
mm in relation to the survey datum (Rainbow Point), and so reflect the real changes that would be

seen within Lake Taupo.
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Figure 10: ~ Map showing the overall pattern of regional vertical tectonic deformation (rate of height change in
mm/year) in the Taupo Volcanic Zone from 1950-1986 (after Blick and Otway, 1995). This shows
that Lake Taupo lies at the southem end of a broad subsiding trough, that extends from the Bay of
Plenty coast to Lake Taupo and Mt Ruapehu. The northern end of Lake Taupo has subsided at a
rate of 2-6 mm/year, and the southern end only 2-3 mm/year. This is generally consistent with the
pattern of tectonic deformation shown by lake levelling surveys over the last 23 years (Figure 9a).
The locations of important Fundamental Benchmarks that area referred to in the evidence are also
shown [for example, Taupo Fundamental (TF) and Aratiatia (AT)].
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Figure 11:

Figure 12:

Taupo
JFundamental

Aerial photo of Lake Taupo (looking southeast) showing the locations and relationships of the
Taupo gates (used to control the level of Lake Taupo), the Taupo Fundamental Benchmark area,
and Rainbow Point (the datum used for the Lake Levelling Surveys).

Kinloch
Marina
{deeper)

Aerial photo of Kinloch, where there has been 127 mm tectonic subsidence from 1979-2002 relative
to the Taupo gates area, causing lake levels to appear higher. This has reduced the beach area
slightly, but few other adverse effects. The Kinloch marina benefits from the subsidence, being

slightly deeper. Lower lake levels or tectonic uplift would have generally more adverse effects in this
area.
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(b) Effects of tectonic uplift on lake bed and shore line

Figure 13:  This graphic illustrates the relative effects of tectonic subsidence (a) and uplift (b) on the lake bed
and shoreline around Lake Taupo. For a given lake level, subsidence results in lake shore
inundation (flooding). Although the lake may be held at a constant level, in relation to points on the
lakeshore, lake level appears to be higher. The groundwater table also appears to be higher as it is
closer to the ground surface. Uplift results in the reverse effects, and lake level appears to be lower
in relation to shore line features. This results in increased beach areas and shallows, stranding of
boat ramps and jetties, and possibly drying up of some hot water bores.
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