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SYNOPSIS 

Showers of volcanic ash erupted from Mt. Tarawera and Lake 
Rotomahana about 70 years ago were the last of a long series over the 
central North Island and were the only ones to have been witnessed 
by Europeans. All published information on the effects of the two 
showers on vegetation (mainly forest) is reviewed. It is concluded that 
severe damage was very limited and recovery is now far advanced, 
with new associations destined scarcely to differ from the old. It is 
hoped this review will aid study of the impress of older showers on 
the present vegetation and soil patterns of the North Island volcanic 
region. 

Introduction 
In the early hours of 10 June 1886, basaltic lapilli and ash were 

ejected in a series of paroxysmal outbursts from fissures which opened 
in a line along the top of Mt. Tarawera, a group of rhyolite domes 
about 15 miles east of Rotorua. With a crest rising 3,000 to 3,600 ft 
above sea level, the mountain is the highest in the Rotorua district. 
Toward the close of its eruption, a vast amount of comminuted, hydro-
therm ally weathered rhyolitic country rock was blown from the site 
of the present Lake Rotomahana, which is just south of the mountain, 
and fell as a rain of hot "mud".* 

Over the past 50,000 years or so, many showers of volcanic ash have 
been emitted from different sources in the central region of North 
Island. They varied considerably. Some were derived from basic 
magma, others from acidic; some were intermittent but prolonged 
outpourings of the finest ash and dust, others were brief, forceful 
expulsions of pumice gravels and sands, which sometimes resembled 
nuees ardentes. The influence of these events upon the soil and 
vegetation patterns of the central North Island region has, of course, 
long been recognised by plant ecologists, and inferences concerning 
the status of present plant formations and communities have been 
drawn accordingly. The fact remains, however, that after only the 
Tarawera and Rotomahana showers have the immediate impact on 

^Rotomahana "mud" is not strictly a mud as it contains a great deal of 
sandy material. 

t Scientific Officer, Forest Research Institute, Rotorua. 
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vegetation and the initial adjustment of the latter been actually wit
nessed. 

Unfortunately for ecologists, the effects of those particular eruptions 
were probably never exactly paralleled in the central North Island 
region in the past. Eruption of basaltic scoria from a rhyolite dome 
is a rare occurrence. The "mud" shower is thought to have been 
uniquely large; it was on a much bigger scale than similar eruptions 
in the vicinity of Waiotapu (about six miles south-west of Lake Roto
mahana) about 900 years ago (Lloyd, 1959). Nevertheless, the follow
ing presentation of collected data relevant to the effects of the 
Tarawera and Rotomahana showers on surrounding forests and scrub 
has been undertaken because, in the writer's opinion, it affords some 
proof of the resilience of indigenous vegetation after catastrophe and 
also may provide a yardstick to be used in future attempts to determine 
more precisely the ecological significance of older showers. 

Vegetation Prior to the Eruptions 
The significant compass of the Tarawera lapilli-and-ash fall was, 

approximately, 10 miles north and south of the mountain, and ex
tended further, about 15 miles, to the north-east. Very little was 
blown to the west, but it was in the north-western quarter, again over 
a distance of about 10 miles, that most of the Rotomahana "mud" 
fell. Over the combined ranges the pattern of forest, scrub, and fern 
was in 1886 about as it is today or, rather, as it was but 10 years ago 
before extensive conversion of scrub lands to pasture was begun. The 
main difference in the pre-eruption pattern was the presence of stands 
of high forest on the lower slopes of Mt. Tarawera. 
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Trees did not cover the whole of the mountain. The forest that still 
exists today on the northern edge of the Kaingaroa Plateau and con
tinues over the ancient rhyolite dome abutting against Tarawera on its 
eastern side was connected by isolated clumps of trees with a stand on 
the steep southern face of the mountain, below the site of the new 
Tarawera chasm. There were other large belts of forest on the western 
and north-western flanks. In between, particularly on the floors of the 
ravines which seam those flanks, was scrub, while there were Maori 
clearings and cultivations at many points along the shore of Lake 
Tarawera (at the western mountain foot and about 1,000 ft above sea 
level) and on the margins of the forests. The steep cliffs and the rocky 
summit plateaus of the three domes which crown the mountain were 
devoid of vegetation save for occasional patches of heath. Upper 
forest limits were on the talus slopes at the bottoms of the cliffs, at 
a general height of 2,000 ft.* 

As far as has been ascertained, the forests on Mt. Tarawera were 
typical of the extant virgin stands of the Rotorua lakes district. The 
most prominent trees were rimu and rata, with totara common also 
at higher altitudes, overshadowing a mixture of tawa, mangeao, 
rewarewa, hinau, kamahi, and, at lower altitudes, pukatea. Pohutukawa 
was abundant on cliffs at the lake edge. Kahikatea, miro, matai, tane
kaha, maire, and tawari were most probably present but relatively rare 
and local. 

Apart from the mountain, the forests were those of the northern 
Kaingaroa Plateau (mentioned above), another large tract extending 
over the hilly country between Lake Tarawera and the group of lakes 
farther north, and small pockets on Mt. Edgecumbe, along the hills 
west of the present Lake Rotomahana, and round Lake Tikitapu. 

Effects of Rotomahana "Mud" Shower 

Only a few small forests were in the way of the worst of the hot 
"mud" fall. After the eruption they appeared, like the many square 
miles of scrub and fern which had surrounded them, to be utterly 
destroyed—yet recovery was spectacularly rapid. One permanent result, 
the disappearance of rimu and rata from the Tikitapu forest, may 
have been due largely to a secondary phenomenon, a gale from the 
south-west which arose during the eruption. 

In 1887, Hill (1910) viewed the Tikitapu-Rotomahana country 
from the hills behind Whakarewarewa—"all dull grey, not a trace of 
grass or fern or bush was to be seen". However, in 1910 he observed 
that "the Tikitapu Bush that was destroyed has in a large measure 
reappeared. Fern has covered the valleys in many places." Regeneration 
had been even more swift than that remark might suggest. Turner 

* Incidentally, this is far below the "timber line" in the Rotorua district. 
At 3,000 ft on Rotoroniu Dome, 5 miles north of Mt. Tarawera, there is 
a totara-kamahi-broadleaf forest. The pre-1886 lack of forest on the Tara
wera summits is a botanical pointer to a comparatively recent origin of the 
crowning domes. 
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visited the locality two days after the eruption. He later recalled 
(Turner, 1928) that between Rotorua and Lake Tarawera "there was 
no vestige of live vegetation to be seen, as the whole country was 
buried under a huge thick sheet of mud out of which a few mud-
plastered, blasted tree trunks alone gave proof of the previous exist
ence of the forest." Four years later, he found that "many of the 
forest trees and large shrubs . . . had merely been stripped of their 
small branches and leaves at the time of the eruption and they now 
bore profuse and healthy foliage." Areas previously under fern and 
low scrub were reclothed and much as before, though there was more 
toetoe and tutu and less manuka than previously. 

A similar account of apparent obliteration then rapid revival was 
given by Thomas (1888). He stated: "The bush was apparently com
pletely destroyed, the foliage and smaller branches were stripped from 
the trees, and the large timber over several acres was prostrated by the 
strong wind which, blowing from the south-west up Rotokakahi, was 
deflected by the hills at its end up the valley to Tikitapu, and down 
the valley to Wairoa. In both places the trees were thrown down, 
but their heads point in opposite directions. . . . During the follow
ing summer most of the smaller soft-wooded trees in Tikitapu Bush 
revived, putting out numerous fresh shoots; the larger hard-wooded 
trees, however, like the rimu and rata, were killed. Even where the 
fall of ash was not sufficient to break down or cover up the vegetation, 
the green parts, as for instance the fronds of tree ferns and bracken, 
were scorched and quickly turned brown. . . . During the following 
summer it was noticed that the bracken-fern was the plant which 
appeared to be able to penetrate the greatest thickness of ash. Where 
this was 2 ft in thickness the fern was able to force its way up to the 
surface, though it appeared rather later in the season than it would 
otherwise have done." 

Tikitapu forest was on the only road to Tarawera and Rotomahana 
and so came under continual observation. Far more extensive forests 
north and east of Mt. Tarawera were then, to Europeans, a no-man's-
land. The writer has not been able to trace any reference to them in 
literature concerning the eruptions, except for brief notes by Mair 
(1886) on the effects of the mud fall at its northern limit, on the 
shores of Lake Rotoiti. There, a few inches of fine mud covered the 
fern lands and forest. Though a few standing dead trees were set 
alight the general damage must have been slight and transitory. From 
Lake Rotoiti south to Lake Tikitapu the forest today has no abnormal 
feature that can be ascribed to the eruption. 

Effects of Tarawera Lapilli Shower 
Thomas did visit the small forest that caps Mt. Edgecumbe. He 

compared the results of the "mud" and lapilli showers as follows 
(Thomas, 1888): "A remarkable difference is shown, in different places, 
according to the condition in which the ash fell. In the Tikitapu Bush 
and the forests on Mt. Edgecumbe the deposit does not differ much 
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in its thickness, though it differs widely in its physical characters. In 
the former place it fell in a moist condition, almost as mud, so as to 
adhere to the foliage of the trees. . . . On Mt. Edgecumbe, the ash 
fell chiefly as fine scoria; and on the sides of the crater, where I found 
14 in. of ash, all the large trees seemed quite uninjured: large rimus 
were none the worse for the shower, though in the Tikitapu Bush 
they were killed." 

Forest much nearer the eruption source than Mt. Edgecumbe does 
not seem to have been any more disturbed by the shower of lapilli 
and basaltic ash. Though the debris now lies 1 or 2 ft deep over 
former soils throughout the forests of the northern Kaingaroa Plateau 
and the Rotorua lakes district, no damage could be discerned during 
the recently completed National Forest Survey. True, on the highest 
country, that is on the summit of Rotoroniu Dome (immediately north 
of Lake Tarawera) and in the forest just east of Mt. Tarawera, the 
majority of totara, which were once the dominant trees, are standing 
dead. But there is no evidence indicating that the eruption was the 
cause of this mortality. There is no charring, and branches still re
maining show no signs of the crowns ever having been damaged. At 
slightly lower altitudes the rimu, rata, tawa, and other major hard
woods are mature trees of normal appearance. It is to be expected that 
lesser forest plants would have been suffocated by the shower, but 
in the field today it is obvious that recovery cannot have taken long. 
An absence or sparseness of small shrubs and ground vegetation in 
many parts of these forests nowadays is due to animals, mainly red 
deer and pigs. 

To serve as an example, the following pertinent information has 
been taken from notes made on a National Forest Survey sample 
plot, area one acre, sited in 1957 on undulating terrain, altitude 2,000 
ft, in forest only three miles east of the Mt. Tarawera fissures. The 
dominants were tawa and mangeao, in all 40 trees, about 25 per cent 
being over 30 in. in diameter at breast height and most of them be
tween 60 and 70 ft high, with a healthy appearance and of normal 
form. Occasional hinau and kamahi were present as well, and also one 
very large dead totara and three large sawn totara stumps. (This par
ticular forest area has been worked for totara off and on for decades.) 
Under the canopy-forming trees were frequent tawa and occasional 
mangeao poles, while from 10 to 20 ft was a generally dense associa
tion of kamahi, mahoe, putaputaweta, fuchsia, rangiora, heketara, and 
tree ferns, plus a few coprosmas, five-fingers, pate, and some supple
jack. Below 10 ft the forest was for the most part very open, scattered 
scrub-hardwood seedlings and crown fern growing in a network of 
deer and pig tracks. There were, however, occasional small thickets 
of seedling tawa, mangeao, and kahikatea, and a few hinau, rewarewa, 
totara, and maire seedlings. 

The soil profile, to a depth of 21 in., was a 3 in. mixture of litter, 
humus, fibrous roots, and moist, dark brown, crumbly silt loam, over 
18 in. of fine, grey and black scoria (largest particles \ in. across), 

137 



with an admixture of light-grey sandy loam, which gradually 
diminished with depth.* Near the plot, four moribund large rata, four 
large and rather senile kahikatea and several dead totara were seen. 
None of those big trees bore marks of past damage from any cause. 
Their "decadent" state was accepted by the observer as quite usual, 
which, of course, it is throughout most forests of the Rotorua district. 

Marginal to the high forest north of Lake Tarawera and the upper 
Tarawera River there are extensive tracts of secondary forest, of pole 
hardwoods. These do not, however, contain any traces of a former 
mature forest destroyed by the shower of lapilli and ash. Indeed, they 
are part of a great belt of "light bush" and scrub which borders the 
high forest on the western side of the Tarawera valley from the coast 
to the lake (and continues round Lake Okataina), and which to the 
east, across the Tarawera River, mantles the low hills on the northern 
edge of Kaingaroa Plateau and continues over and round Mt. Edge
cumbe to the Rangitaiki River. Like the remainder, the portion closest 
to Mt. Tarawera appears to be the outcome of repeated fires since 
early Maori times. 

Effects in Immediate Vicinity of Mt. Tarawera 
On Mt. Tarawera itself, on the night of the eruption large lapilli 

and scoria, some hot enough to weld into pseudo-lava, poured down 
in great quantities. Accumulations on the summit were up to 150 ft 
thick. The hail of coarse basaltic ash on the vegetation was supple
mented by glowing boulders rolling down the mountain side. Lightning 
and blasts of hot air and steam struck continually; Rotomahana "mud" 
also probably fell in places. However, this violent bombardment was 
strictly intensive and did not extend more than three or four miles in 
any direction from the line of fissures. 

Photographs taken soon after the eruption show plainly the barren 
waste created. Smith (1886) described the destruction in the following 
words: ". . . the forests which once clothed the slopes of these 
mountains . . . were of considerable extent, especially on the south
eastern flanks. The eruption has utterly destroyed them over an area 
of many square miles. They present the most melancholy and desolate 
aspect; not a green leaf is to be seen anywhere, but, instead, a mass 
of broken limbs and riven stumps, wrenched and torn to an extent that 
renders the wood utterly useless. Many of these trees have been burnt, 
and their charred remains alone are to be seen. The slope now occupied 
by the chasm in the south-west side of Tarawera was partly under 
forest formerly, and the trees which covered it suffered in the same 
manner as the rocks, and have been blown far and wide over the 
country. On the southern side of Rotomahana large logs, some as 

*The mineral constituents of that new soil are rhyolitic sand derived 
from the shattered rocks of the Tarawera domes, and fine, pre-weathered 
rhyolitic material from a thin mantle of Rotomahana "mud". The basaltic 
scoria is yet practically unweathered, contributing virtually nothing to the 
soil. (C. G. Vucetich, pers, comm.) 
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much as 3 ft in diameter and 20 ft long, are found half buried in the 
sand, battered and worn, and sodden with water; and these must have 
come from Tarawera, as there was no other forest in the line of 
eruption. They have been hurled through the air a distance of four 
miles. A very striking instance of the force of the wind which accom
panied the eruption is exhibited by a totara tree, the stump of which 
is still standing near the chasm. It protrudes from the ground for 
about 15 to 18 ft and is evidently standing on the spot where it grew; 
at that height from the ground it is about 8 ft in diameter. The top 
has been twisted ofl, and ha4 disappeared, leaving the jagged stump 
with the splinters all directed in the same way, showing it to have 
been subjected to a violent wrench. Many other trees (principally 
rimus) have suffered in a similar manner in the same locality.'' 

Thomas (1888) wrote: "Forests of large trees grew on the sides 
of Tarawera Mountain, and these, of course, were wholly wrecked 
by the eruption. Those growing on the site of the Tarawera chasm 
disappeared altogether, whilst at a distance many of the trees were 
prostrated by the falling debris or the electrical discharges attending 
the eruption . . . at a distance from the fissure the trees are denuded 
of all foliage and smaller branches, and their stumps, bearing '* few 
battered lengths of the larger branches, project from the ash." 

Regeneration on Mt. Tarawera 
Turner (1928), writing in 1927, could not recall there having been 

any new vegetation on the western face of Mt. Tarawera when he 
climbed it 14 years after the eruption. Another 14 years later, how
ever, Aston (1915) visited that side several times, to find regeneration 
well advanced. Pole pohutukawa, rewarewa, and kamahi, and scrub 
hardwoods were covering the cliffs along the lake shore and in places 
continued 500 ft up the slope, that is, half way up to the foot of the 
summit cliff. In some gullies, luxuriant mesophytic scrub was growing 
over the stumps of rata, tawa, and mangeao. This "second growth" 
included such forest species as tawa saplings, pigeonwood, tree ferns, 
supplejack, aspleniums, and polypodiums. On the broad slopes between 
the gullies rather more Xerophytic scrub was springing up on scoria 
wastes. In many places, indeed, succession from manuka and tutu to 
wineberry, mahoe, five-finger, broadleaf, and the like was proceeding 
rapidly, while on some ridges were patches of shrubby kamahi, 
terrestial rata, and emergent rewarewa. Aston recorded that he no
where saw any regeneration of rimu or totara. 

A further 14 years on (42 years after the eruption) Turner (1928) 
found a young mixed-hardwood forest along most of the lake shore 
and in places spread some 600 ft up the mountain. In his words: 
" . . . a young forest is forming . . . at present it is just emerging 
from a condition of even growth and the tall-growing trees, Metro
sideros tomentosa, Beilschmiedia tawa, Knightia excelsa, and Wein
mannia racemosa are now shooting above the smaller trees, Aristotelia 
serrata, Pittosporum tenuifolium, Nothopanax arboreum, Fuchsia 
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excorticata, Geniostoma ligustrifolium, Dodonaea viscosa, tree ferns 
and shrubs, and will form the top storey of an ultimate high forest." 
A ravine which Turner followed to reach the Tarawera chasm was 
still covered mainly by scrub and on most of the mountain above 
1,500 ft few plants other than gaultherias, dracophyllums, and raoulias 
appeared. 

No later report on the Tarawera slopes is known of by the writer. 
The National Forest Survey covered the main forest tracts to the 
north and east and the outliers of Mt. Edgecumbe and Tikitapu, but 
not Mt. Tarawera. From the botanists' descriptions, however, it is clear 
that vegetation on the mountain has been developing along familiar 
lines, similar to the succession which generally has followed forest 
destruction by fire in the Rotorua region. 

Conclusions 
It is unfortunate that little can be surely ascertained about the 

exact distribution and composition of forest and scrub associations of 
the Tarawera district before the eruptions, and also that no systematic, 
comprehensive study of the effects of the showers on them has yet 
been undertaken. However, from the available evidence it seems clear 
that except within a very few miles of the volcanic vents there was no 
modification of the contemporary vegetation. Certainly, new soils are 
developing over a wide area; so far, however, no accordant change in 
plant associations is apparent. 

Recovery of forest subjected to the heaviest fall of hot "mud" was 
extremely rapid. Large trees and shrubs suffered mostly from defolia
tion and loss of small branches and within a year nearly all species— 
all except aged rimu and rata—had recovered. Figuratively, those 
plants had been merely winded. Presumably, wherever the "mud" lay 
only a foot or so deep over scrub this, too, soon revived. Where scrub 
was buried, bracken fern forced its way to the surface and quickly 
induced conditions favourable for colonisation by shrubs from less 
severely affected surrounds. To revert to the metaphor, the plants on 
the lower slopes of Mt. Tarawera were mortally wounded—owing, 
perhaps, more to the physical violence of the storm and to rock falls 
than to the shower of scoria particles. Yet, even there, vegetation 
appeared again after a few years and the more common hardwood 
trees of the previous forest stands have become well re-established 
within seven decades. 

In contrast to what is generally believed to have taken place when 
plants invaded deposits of rhyolitic pumice, sands, and gravels, which 
had destroyed forests, there has not been, yet, so far as is known, 
any regeneration of podocarps on the slopes of Tarawera devastated in 
1886. Various possible reasons spring to mind, but intensive study of 
the new vegetation and of the surrounding intact forests is necessary 
before any firmly based hypothesis can be advanced to explain that 
particular problem. 

140 



A cknowledgment 
T h e writer wishes to thank M r W. W. Gilchrist, Chief Draughtsman 

of the Forest Research Institute, for his help in delineation of the 
accompanying map . 

LITERATURE CONSULTED 

Aston, B. C , 1915 The Vegetation of the Tarawera Mountains, New Zea
land. Trans. N.Z. Inst. 48: 304-314. 

Dieffenbach, 1843 Travels in New Zealand, 1. London. 
Grange, L. I., 1937 The Geology of the Rotorua-Taupo Subdivision. N.Z. 

Geol. Surv. Bull., n.s., No. 37, pp. 79-85. 
Hill, H., 1910 Rotomahana and District Revisited Twenty-three Years 

after the Eruption. Trans. N.Z. lnst. 43: 278-287. 
Keam, R. F., 1958 Tarawera Eruption. The Institute Printing and Publish

ing Soc , Auckland. 
Kerry-Nicholls, J. H., 1884 The King Country or Explorations in New 

Zealand. London. 
Kirk, T., 1872 Notes on the Flora of the Lake District of the North Island. 

Trans. N.Z. lnst. 5: 322-345. 
, 1872 Report on the Chief Features of the Vegetation of the Dis

trict between Maketu and Lake Taupo. N.Z. Gazette 43. 
Lloyd, E. F. , 1959 The Hot Springs and Hydrothermal Eruptions of 

Waiotapu. N.Z. J. Geol. Geophys. 2: 141-176. 
Mair, W. G., 1886 Notes on the Eruption of Tarawera Mountain and 

Rotomahana, lOth June, 1886, as seen from Taheke, Lake Rotoiti. Trans. 
N.Z. Inst. 19: 372-374. 

Meade, H., 1871 A Ride Through the Disturbed Districts of New Zealand. 
John Murray, London. 

New Zealand Forest Service, 1945-58 Unpublished basic data of National 
Forest Survey. 

Pond, J. A., and Smith, S.P., 1886 Observations on the Eruption of Mount 
Tarawera, Bay of Plenty, New Zealand, lOth June, 1886. Trans. N.Z. 
lnst. 19: 342-369. 

Smith, S. P., 1886 The Eruption of Tarawera; a Report to the Surveyor-
General. Govt. Printer, Wellington. 

Thomas, A. P. W., 1888 Report on the Eruption of Tarawera and Roto
mahana, New Zealand. Govt. Printer, Wellington. 

Turner, E. P., 1928 A Brief Account of the Re-establishment of Vegeta
tion on Tarawera Mountain since the Eruption of 1886. Trans. N.Z. lnst. 
59: 60-66. 

GLOSSARY OF COMMON PLANT NAMES USED 

Bracken fern __._ ____ ___. Pteridium esculentum 
Broadleaf _._. _.__ _— Griselinia littoralis 
Crown fern __.. ___. ___. Blechnum discolor 
Five-finger __.. ___. _— — Nothopanax spp. 
Heketara __.. _— —- —- Olearia rani 
Hinau ___. ___. ____ —- _~ Elaeocarpus dentatus 
Kahikatea __.. __„ __.. ~_. Podocarpus dacrydioides 
Kamahi „_. _„_ —- Weinmannia racemosa 
Mahoe __.. _.„ _._. ____ —- Melicytus ramiflorus 
Maire ____ ____ .__. ~__ Olea spp. 
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Mangeao 
Manuka 
Matai 
Miro 
Pate __._ 
Pigeonwood 
Pohutukawa __.. 
Pukatea 
Putaputaweta __.. 
Rangiora 
Rata ____ 
Rewarewa 
Rimu __._ 
Supplejack 
Tanekaha 
Tawa ____ 
Tawari __._ 
Toetoe ____ 
Totara .__. 
Tree ferns 
Tutu ___. 
Wineberry 

Litsaea calicaris 
Leptospermum scoparium 
Podocarpus spicatus 
Podocarpus ferrugineus 
Schefflera digitata 
Hedycarya arborea 
Metrosideros tomentosa 
Laurelia novae-zealandiae 
Carpodetus serratus 
Brachyglottis repanda 
Metrosideros robusta 
Knightia excelsa 
Dacrydium cupressinum 
Rhipogonum scandens 
Phyllocladus trichomanoides 
Beilschmiedia tawa 
Ixerba brexioides 
Arundo conspicua 
Podocarpus hallii and P. totara 
Cyathea and Dicksonia spp. 
Coriaria ruscifolia 
Aristotelia serrata 
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