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Abstract 

This chapter introduces the story of Pureora Forest Park (PFP), in the 

central North Island, New Zealand, by describing the extremely violent 

Taupo eruption of c. AD 232 and its consequences for the surrounding 

forests and mountains. It gives a broad-scale local geological history, 

detailing the origins of some important local sedimentary rocks and 

landforms with a bearing on the story, including limestone caverns and 

coal deposits. It describes the location of the future PFP on the western 

edge of the Taupo Volcanic Zone, and how the history of volcanic activity, 

together with erosion, have determined much of the character of its 

landscape, the radial drainage pattern and deep entrenchment of its 

rivers, the distribution of its vegetation, and its long isolation from 

human access and permanent settlement. 
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1.1 Introduction 

Lake Taupo (623 km2 surface area, 357 m above sea level, and up to 185 m deep) is a justly 

famous mecca for tourists, boat-owners and trout anglers ƛƴ ǘƘŜ ŎŜƴǘǊŜ ƻŦ bŜǿ ½ŜŀƭŀƴŘΩǎ 

North Island. It is the largest body of freshwater in Australasia, cradled by green mountains 

on both east and west, and the permanent snows of Tongariro National Park to the south. 

One of the earliest views of it, painted by Ferdinand von Hochstetter in 1859 (Hochstetter 

1867)[11], illustrates well the appeal of this majestic landscape, still as striking as it was in 

IƻŎƘǎǘŜǘǘŜǊΩǎ day (Fig 1.1). 

 

Fig. 1.1 Lake Taupo viewed across to the southern shore in 1859. Prominent peaks: Ruapehu, Tongariro, 

Ngauruhoe (left); Pihanga (centre); and Karangahape (far right). From Hochstetter [11: 364], courtesy of 

University of Auckland Libraries, Early New Zealand Books Collection 

The scene looks peaceful, but is deceptive. Taupo is also the most frequently active and 

productive rhyolite volcano on Earth (Wilson and Leonard 2015; Wilson et al. 2009) [44, 50]. 

The story of this beautiful but potentially dangerous place provides a dramatic introduction 

to the story of Pureora Forest. 

 

1.2 The Taupo Eruption 

About AD 232, long before human explorers discovered New Zealand, the Taupo volcano 

produced the most violent volcanic eruption known in the world in the last 5000 years 
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(Hogg et al. 2012; Wilson and Walker 1985) [12, 46]. Towards the climax of the eruption, a 

towering eruption column, described by volcanologists until recently as ΨǳƭǘǊŀǇƭƛƴƛŀƴΩ 

(Walker 1980) [41] ōǳǘ ƴƻǿ ǎƛƳǇƭȅ ΨǇƭƛƴƛŀƴΩ (Houghton et al. 2015) [14], threw around 23 

cubic kilometres of loose volcanic material high into the atmosphere and stratosphere, 

about 35-40 km above ground (Houghton et al. 2015) [14]  (about twice as high as the 

eruption column of Mt St Helens in 1980). Ash was blown eastwards across the North Island, 

ǿŜƭƭ ōŜȅƻƴŘ IŀǿƪŜΩǎ .ŀȅ ŀƴŘ over the Pacific Ocean.  

The column then collapsed catastrophically back to earth, generating deadly pyroclastic 

flows ŘǳǊƛƴƎ ǘƘŜ ŜǊǳǇǘƛƻƴΩǎ Ŧƛƴŀƭ ŎƭƛƳŀŎǘƛŎ ŀƴŘ Ƴƻǎǘ ŘŜǎǘǊǳŎǘƛǾŜ ǇƘŀǎŜ (Fig 1.2). Their 

burning, broiling fronts radiated outwards from the vent area at speeds exceeding 150 

m/sec (540 km/h) for about 80 km (± 10 km) in all directions, and the flow stopped only 

when the material ran out. The flows covered about 20,000 km2 of surrounding country in 

less than seven minutes (Wilson and Walker 1985) [45].  

 

 

Fig. 1.2 Artist's impression of the catastrophic final phase of the Taupo eruption of c. AD 232. The 

towering eruption column in the background (at Lake Taupo) is collapsing and generating the roiling 

ΨŎƭƻǳŘǎΩ ƻŦ ǾŜǊȅ Ƙƻǘ ƎŀǎΣ ŀǎƘΣ ǇǳƳƛŎŜΣ ŎǊȅǎǘŀƭǎΣ ŀƴŘ ǊƻŎƪ ŦǊŀƎƳŜƴǘǎ ǊŀŎƛƴƎ ǊŀŘƛŀƭƭȅ ƻǳǘǿŀǊŘ ŀǘ ƘƛƎƘ ǎǇŜŜŘ 

across the land as a ground-hugging pyroclastic flow, engulfing forests and animals in its path. The 

resulting non-welded ignimbrite deposit covers an area surrounding Lake Taupo to a radius of about 80 

km (Wilson 1985) [45].  Painting by Mark Garlick, specially commissioned for this book by David J. Lowe 

and Adrian Pittari, School of Science, University of Waikato 
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Fig. 1.3 The consequences of the powerful Taupo eruption of c. AD 232, showing the position of the vent, 

now submerged under Lake Taupo; the area covered by ashfall to a depth of 10 cm or more, with 

thickness contours (isopachs) in centimetres; the final extent of deposits from the extremely energetic 

pyroclastic flow, which spread a layer of loose ignimbrite across 20,000 km2, covering all neighbouring 

peaks except Ruapehu in the southwest; and the position of the Buried Forest at Pureora. Redrawn by 

Max Oulton from Wilson and Leonard (2015: 171) [44]. NB: by convention, the bay itself is Hawke Bay, 

ǿƘŜǊŜŀǎ ǘƘŜ ŀŘƧŀŎŜƴǘ ƭŀƴŘ ƛǎ ǘƘŜ IŀǿƪŜΩǎ ƻǊ IŀǿƪŜǎ .ŀȅ ǊŜƎƛƻƴΦ  Inset:  Map of the Taupo Volcanic Zone 

(TVZ), extending from south of Ruapehu to White Island (Whakaari). The TVZ includes many volcanoes 

and hot springs and several geysers. Redrawn by Max Oulton from Wilson and Leonard (2015: 168) [44]. 

 

All the surrounding mountains ҍ  the entire Hauhungaroa and Kaimanawa Ranges, the 

volcanic peaks of Pureora, Titiraupenga, and Tongariro, and much of the adjacent area 

except southwest Ruapehu ς were blanketed in multiple suffocating layers representing the 

products of successive phases of the eruption (Figs. 1.3 and 1.4). The total output from the 

volcano through all stages of the eruption was about 105 cubic kilometres of loose volcanic 

material. For some more detailed technical explanations, see Box 1.1. 
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After the c. AD 232 eruption, Lake Taupo refilled over a period of about 15 to 40 years to a 

level some 30-пл Ƴ ƘƛƎƘŜǊ ǘƘŀƴ ǘƻŘŀȅΩǎ όŀōƻǳǘ ǿƘŜǊŜ ¢ŀǳǇƻ ǘƻǿƴ ƴƻǿ ǎǘŀƴŘǎΣ ŀǘ плл Ƴ 

above sea level), held back by a temporary dam. When it collapsed, about twenty cubic 

kilometres of water was suddenly released down the Waikato River, an equivalent volume 

to that of the Mississippi River in flood (Manville et al. 1999) [22]. 

Break-out flood deposits from this event can be traced along the Waikato River valley for up 

to 220 km downstream from Lake Taupo, burying large areas that were otherwise little 

affected by the eruption. Parts of the modern city of Hamilton are built on the break-out 

flood deposits alongside the present Waikato River. Other North Island rivers, including the 

Whanganui, Rangitaiki, Mohaka, and Ngaruroro, were choked with fall deposits and Taupo 

ignimbrite materials (Manville et al. 2007; 2009) [24, 25].  

All the original forest, about one cubic kilometre of timber, standing within about 80 km of 

the vent (the zone of Taupo ignimbrite emplacement), was almost instantly engulfed and 

incinerated (Hudspith et al. 2010) [15], and the carbonized remains buried under a 

temporarily sterilised duvet (Fig. 1.5). Only a few remnants of pre-eruption forest survive, 

fortunately protected by rocky outcrops, such as the patch of silver beech that still grows in 

a gorge in the headwaters of the Mangatu Stream, in the Waihaha Forest.  

 

 

Fig. 1.4 Six of the seven distinct phases of the Taupo eruption are shown in this section, exposed in a 

forest road cutting. The first five units (Initial Ash, not deposited at this site, was followed by Hatepe 

Plinian, Hatepe Ash, Rotongaio Ash, and Taupo Plinian) are all fall deposits. Taupo Ignimbrite was 

deposited at the climax of the eruption from a hot, fast-moving, ground-hugging pyroclastic flow. The V-

shaped incisions into the Hatepe Ash mark a break of up to c. 3 weeks when torrential floods from 

intense rain ŎŀǊǾŜŘ ƎǳƭƭƛŜǎ ƛƴǘƻ ǘƘŜ ǎƻŦǘ ǎǳǊŦŀŎŜ  όŘŜƴƻǘŜŘ ōȅ Ψ9ΩύΣ ƛƴǘƻ ǿƘƛŎƘ ǘƘŜ ΨƳǳŘŘȅΩ wƻǘƻƴƎŀƛƻ !ǎƘ 

was deposited. The emplacement of Taupo ignimbrite stripped the top of the Taupo plinian deposits, 

ǊŜǎǳƭǘƛƴƎ ƛƴ ŀ ΨǇƭŀƴŜŘΩ ŀǇǇŜŀǊŀƴŎŜ όƳŀǊƪŜŘ ōȅ Ψ{ΩύΦ CƻǊ ŦǳǊǘƘŜǊ details see Box 1.1, p.21. Diagram redrawn 

by Max Oulton after Houghton & Wilson (1986: 59) [13]; photo by David J. Lowe 
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Fig. 1.5 Two charred logs lying within pumiceous Taupo ignimbrite at a site near Wairakei. Such 

carbonized logs have been measured at up to 1 m in diameter and 5 m in length. The trees were broken 

off by the pyroclastic flow or preceding blast, and then incorporated into the flow. Their pattern of 

orientation radially around the eruption vent provided a means of deducing its position (Froggatt et al. 

1981) [7]. The logs were probably charred in situ at temperatures between at least 270 ° and 400o C 

(Hudspith et al. 2010) [15].  Lens cap 5 cm in diameter. David J. Lowe 

From about 80 km to about 170 km east from the eruption centre, ash-fall deposits were 

thinner and cold, and generally caused progressively less devastating damage. Fires started 

during the eruption burned for decades (Wilmshurst and McGlone 1996) [43]. The collective 

effects of the eruption rendered uninhabitable an area now occupied by >200,000 people. 

Dramatic as it was, the Taupo eruption was only the latest act in a very long play. Prolonged 

volcanic activity over thousands of years has left its mark on the modern composition and 

distribution of the soils and on the forests they support. Those earlier events help to explain 

much about the contemporary environment in this area. 

 

1.3 Geological History of the West Taupo Area 

The basement layers of sediments that now form greywacke rocks (mostly hard sandstone)  

under the Hauhungaroas were laid down on the sea bed in the Late Jurassic, about 155 

million years ago (Mya), and represent complex deep marine deposits added onto the 
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eastern Gondwana margin (Leonard et al. 2010) [19]. In places, such as at the base of the 

Waihuka Falls, fossickers can still find rare fossil shells as evidence of that distant time.  

The sediments were uplifted after deposition, and altered by tectonic movements to form 

part of Zealandia, a large chunk of new land on the edge of the ancient continent, thickly 

covered with huge forests and peat swamps. Then, starting about 80 Mya, further tectonic 

movements split Zealandia off into a substantial continental fragment that slowly drifted 

eastward into permanent isolation in the southwest Pacific (Sutherland and King 2015) [36].  

Widespread faulting across this ancient landscape in the mid-Tertiary period (c. 40 to 30 

Mya) formed basins which became filled with sediments shed from adjacent higher ground. 

River flood plains and peaty swamps developed, thickly covered with forest and swamp 

vegetation. When the land subsided, the old land surface was flooded by the sea, and then 

buried and compressed by accumulating marine sediments that eventually formed 

mudstones, sandstones, and limestones (Edbrooke 2005; King 2015) [5, 16]. 

These sedimentary deposits play a less dramatic role in this story than that of the volcanoes, 

but still an important one. The limestones were corroded into the cave systems of the 

Waitomo district, which preserve a veritable zoo representing the prehistoric fauna that 

once roamed the central North Island forests, including many extinct birds and 

invertebrates (Worthy and Holdaway 2002) [51]. The remains of the ancient swamps 

eventually became coal, and are preserved as the Waikato Coal Measures (Sherwood and 

Edbrooke 2015) [34]. In their time they were an essential resource for steam-driven engines 

and mills, and were mined during the 20th Century at Mangapehi and Benneydale (Chap. 5).  

About 25 Mya, the Australian-Pacific convergent plate margin began to develop, and new 

tectonic movements began to rearrange the geography of Zealandia. The greywacke 

basement rocks were uplifted to form the backbones of both main islands, now exposed in 

the Pureora area as alternating bands of sandstones and mudstones, split and bounded by 

northeast-southwest trending faults. The Rangitoto Range to the north of Pureora village, 

and part of the Hauhungaroa Range, which runs more or less continuously for some 70 km 

north to south along the west side of Lake Taupo (Fig. 0.1 in Preface), are both examples of 

uplifted, fault-bound blocks of greywacke rocks (Edbrooke 2005; Leonard et al. 2010) [5, 19]. 

Large areas of these ranges have been overlaid by the more recent products of cataclysmic 

volcanic eruptions (Box 1.1, p. 17). 

From about 1.6 million to about 900,000 years ago, successive explosive eruptions 

generated voluminous pyroclastic flows from the Mangakino volcano, and from the 

Whakamaru volcano around 350,000 years ago (Box 1.1). Very hot, fast-moving pumice-rich 

material, buoyed by superheated gases, raced across the landscape. Where the deposits 

were hottest and thickest, the pyroclastic material hardened into sheets of welded 

ignimbrite. They have since eroded to form distinctive landscapes with prominent cliffs, 

often with vertical joints, as seen for example along the Mangakahu Valley (Fig. 1.6).  A cap 



8 
 

of densely welded ignimbrite remains on the nearby flat-topped Hikurangi, 10 km northeast 

of Taumarunui, giving an effect described by Hochstetter (Chap. сύ ŀǎ άǘƘŜ ǘƻǇ ŀǇǇŜŀǊƛƴƎ ŀǎ 

ƛŦ Ŏǳǘ ǎƳƻƻǘƘ ǿƛǘƘ ŀ ƪƴƛŦŜέ (Hochstetter 1867: 355) [11] (Fig. 1.7).  

 

Fig. 1.6 A welded (hard) ignimbrite of the Whakamaru Group, erupted about 350,000 years ago as a 

pyroclastic flow from Whakamaru caldera volcano, with well developed vertical and subhorizontal cooling 

joints, exposed in the Mangakahu Valley east of Ongarue. Photo from Edbrooke (2005: 40) [5] with 

permission: GNS Science image 140102 (c) Steve Edbrooke, GNS Science 

 

 

Fig. 1.7 Hikurangi, an eroded remnant of a former landscape, is capped by a now-welded ignimbrite 

erupted as a pyroclastic flow from the Mangakino caldera 1.23 Mya (Edbrooke 2005) [5]. C. M. King  




















