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T have the honour to report that, according to instructions from Government, I proceeded
to Tauranga on the evening of Thursday, the 10th instant, in the ¢ Hinemoa,” and arrived there
on Saturday afternoon.

At Tadranga I engaged the services of Mr. Spencer, a skilful landscape photographer, and on
Sunday our party, seven in number, drove to Rotorua by the Oripi Road, the ordinary route by Te
Puke being blocked.

On Monday I proceeded to Wairoa with Captain Mair, who joined the boat expedition which
had been orcanized to search the Native settlements on Tarawera Lake. On the same day I sent
my assistant, Mr. Park, to the south of the disturbed area by way of Kaiteriria ; and on Tuesday,
following the same route, I examined the vicinity of Rotomahana. Mr. Spencer, with his camera,
accompanied me everywhere, so that a series of well-selected views of the eruption and its effects
was obtained.

On Wednesday we started for Taupo, feeling anxious to complete the gencral view of the
whole line of voleanic activity from Ruapchu to White Island, as alarming rumours were in cireula-
tion as to the extent of country that had been affected. By this route we also obtained a distant
but interesting view of the newly-raised cones of Tarawera from the eastward.

The incidents of the eruption have been so fully deseribed by the Press that it is unnecessary
for me to refer to them in this preliminary report, the chief object of my rapid inspection having
been to ascertaln the exact locality, nature, and extent of the outbreak, and its probable conse-
quences to the district. A complete geological examination of the district has therefore been
deferred until a more favourable season for field-work, and until the volcanic activity has sufficiently
subsided to admit of accurate observation.

The focus of the disturbance was ascertained to be in a line extending from seven to ten miles
in o north-east to south-west direction from the north end of the Tarawera Range to Okaro Lake,
in position A B on the accompanying diagrammatic plan (Plan I1.) The northern part of this line is
occupied by the Tarawera Range. This range has three summits, the northernmost being Wahanga ;
the central, Ruawahia, 3,606ft. alt.; and the southernmost, Tarawera mountain proper.

The soathern part of the line previous to the outburst was a depression occupied by Roto-
mahana Lake, swrrounded by low undulating country composed of pumice-sands and overspreading
deposits of siliceous sinter, most of which were conneceted with active geysers, amongst which the
most famous were those at the Pink and White Terraces.

T'rom the most reliable evidence it appears that the outbreak commenced at ten minutes past
two on the morning of the 10th, by an eruption from the top of Wahanga, attended by a loud
roaring noise, and slight earth-shocks. Tn a few minutes this was followed by a similar but more
violent outburst from the top of Ruawahian—the middle peak of the range, and after a short
interval this phase of the eruption culminated in a terrific explosion from the south end of
Tarawera Range, north-cast of Lake Rotomahana. Ior nearly two hours this was the only phase
of the eruption, and was accompanied by the ejection of vast quantities of steam, pumnice-dust, and
hot stones, forming huge towering clouds, illuminated by lightning flashes.

Tt was at this time also that a great crack or fissure (A C on plan IL.) was formed along the east
face of the Tarawera Range. I only had a distant view of this fissure from the eastward, but Mr.
Percy Smith, the Assistant Surveyor-General, who had a near view from the sides, reports that
the whole east end of the mountain has been blown away, and that the débris covers the country to
a distance of many miles. The white terrace of pumice-sand that 1 saw was singularly flat-topped,
and seemed to slope abruptly from the mountain like a huge embankment 600ft. high. Besides
these heavy sands that lodged close to the fissure in the mountain side, the lighter dust was spread
out in the form of stratified clouds, which were distinctly seen, at this period of the eruption, from
Rotorua, Tauranga, and Taupo.
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The cloud thus formed discharged its contents for the greater part in a direction to the eastward
of the mountain, reaching as far as Te Teko and Fort Galatea, and to the westward as far as Wairoa.
The earth-shocks, however, during this period of the eruption do not appear to have been of extreme
violence, or to have created much alarm beyond that part of the district lying in the immediate
vicinity of the voleanic eruption ; but shortly before four a.m. a violent outburst of a totally different
nature was experienced, accompanied with loud reports that reverberated through the atmosphere
to enormous distances. The first notice of this outbreak was an earth-shock that appears to have
been much more widely felt than those previous, and chiefly in areas where hot springs occur. This
development was attendant on the outburst of an immense volume of steam-—carrying pumice-dust
and fragments of rocks to an enormous altitude—which proceeded from the site of Rotomahana
Lake, causing the formation of a dense cloud in the higher atmosphere, that spread in definite
directions, its advancing edge being marked by electrical discharges of the most awe-striking
character.

At first the wind was from the south-east, and the inhabitants of Rotorua appear to have been
terrified by the approach of this hideous cloud, when suddenly the wind sprang up from the south-
west and arrested its progress in that direction, turning it off towards the north-east, at the same time
condensing the vapour of the cloud to such an extent that the suspended solid matter dropped on
the surface of the earth in the form of mud, smothering the country, and leading to the disastrous
results experienced at Wairoa.

By six a.m. the period of active cruption appears to have closed, and since then the display
of energy in a modified form has also rapidly declined.

The following are the chief points which require notice in this report :—

I. Focus.

Tarawera Range, about 3,600ft. above sea-level, is an isolated and very conspicuous object in
the scenery of the Lake District. It slopes from Tarawera Lake—the level of which is about 1,0001s.
above the sea—and previous to the eruption rose very abruptly, with mural precipices and columnar
rocks, especially on its western and southern escarpments. It was no doubt judging from this
feature that Dr. Von Hochstetter was led to class Tarawera Mountain with the Horohoro Range, as
being part of his older or submarine-formed volcanic series, and a remnant of the great plateau,™ the
surface of which denotes the original level of the country prior to the production of its present
broken surface by the excavation of valleys, by the upbursting of voleanic mountains, and the con-
sequent subsidence or breaking-in of large cavities that are now occupied by lakes. He neverthe-
less maps Mount Tarawera as belonging to his recent voleanic series, and also alludes to it in other
parts of his work as being composed of obsidian.

I have never ascended the Tarawera Range, but have examined its slopes and found them to be
composed of lavas of a high acidic or rhyolite type, in the form of floes intersected by dykes, and
containing, amongst other rocks, large quantities of compact and vesicular obsidian. From this I
conclude that the mountain really is one of recent voleanic origin, belonging to Von Hochstetter’s
new voleanic series, and that its abrupt outlines have resulted from fractures and subsidences of its
flanks. According to this view it is natural to assume that the still-imperfectly-cooled mass of
lava in the heart of this voleanic mountain has given rise to the long-continued (historically speak-
ing) solfatara action at high temperatures that created the attractive wonders of the Rotomahana.
It has been stated that no Native tradition exists of Tarawera having been the site of previous
activity, but the range culminates in three distinct peaks, the meaning of the Maori names of which
—according to Mr. Locke, M.H.R., and other authorities—clearly contradicts this assumption.
This consideration has interest, as a sudden development of voleanic activity in a new locality, or
in an ancient and greatly-denuded formation like the trachyte breccia that forms the Horohoro,
would have been more serious and significant than the mere temporary revival of the expiring
energies of a recent focus of voleanic force.

II. Tee VENTS.

As viewed across Rotorua Lake, on the 13th, from the point where the Tauranga Road emerges
from the bush, Tarawera Range appeared to have quite lost its former characteristic outline. The
deep gap dividing Wahanga, the northern peak, from Ruawahia, the central one, was almost
obliterated, and the abrupt, precipitous sides of the mountain were everywhere softened by great
slope deposits of material cjected from the voleanic vents, consisting of stones and dust of a grey
colour.

Along the edge of the range seven distinet points were seen to give off steam from flattened
conical heaps of dark-coloured débris, and at intervals these vents threw off large volumes of steam
and vapour, darkened to a reddish hue by solid matters, which were discharged to a height estimated
at from 200ft. to 500ft. Iour days later, when viewed from the eastward, the same range showed
a similar appearance, allowing for the change in direction; but the cone on the summit of Ruawahia
had evidently accumnulated with greater rapidity than the others, and had acquired lateral cones,
giving its outline a similar appearance to that of Rangitoto, near Auckland.

During two clear nights I watched the eruption from these vents, and could distinguish them
against the sky with a powerful binocular telescope; but I never observed any illumination of the
ascending steamn clouds, as if from the surface of an incandescent mass within the vent, nor was
there any sign of any outpouring of lava, either from these vents or from cracks or fissures in the
sides of the mountain, during the time of my visit. Inaddition to the above-mentioned conical venst
on the summit of the range, along its eastern side the line of fissure already alluded to was distinetly
visible, emitting wreaths of steam. This line of fissure lay in an oblique direction, so that it ap-
peared to gain in elevation along the sides of the mountain from north towards south, but not suffi-

* Vide Hochstetter, Reiseder Novara, 1. 106.
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ciently so as to indicate for it a direction that would make it continuous with the great fissure
south of Tarawera, but rather in the direction of line A C on Plan II. Itis below this fissure-line
on the eastern flank of the range that bulky terrace-like accumulations of pumice sand have been
formed, and if this eruption should ever reach the stage of producing lava, which from other circum-
stances I think hardly likely, it is from this fissure that I should expect the lava to exude.

IT1I. Tare Grear FIssurr,

This is the most remarkable and characteristic feature of the late eruption, and the chief origin
of the disastrous results which attended it. A good view, but much obscured by steam, was obtained
from the hill called Te Hape-o-Toroa-—alt., 2,800ft.—by Mr. Park on the 14th, and by myself on the
following day. This fissure seems to commence as a narrow rift at the northern end from the great
rent which has been formed in the south end of Tarawera Mountain. This rent is a most wonderful
feature. It is not a slip from the mountain side, but appears as if a portion of the mountain
measuring 2,000ft. by 500ft. and 300ft. deep had been blown out, leaving a ragged, rocky chasm, from
which steam was being discharged in rapidly-succeeding puffs. The eastern side of this chasm was
brightly tinted, as if by the efflorescent deposit of a mineral substance, probably ferrochlorides.

Sulphur has been mentioned as a deposit from this recent outburst by some who have
witnessed it ; but this is hardly a possible result of such rapid voleanic developments.

The view I obtained of the extent of this chasm south was much obscured by numerous volumes
of steamn blowing off from the newly-formed fumaroles that occupied the site of Rotomahana. From
the eastern slope of Te Hape-o-Toroa we looked right into the fissure, and, as far as I conld see, it
appeared to have a nearly straight boundary of undisturbed ground on its eastern side, extending
from the Tarawera chasm to within a few chains of Lake Okaro, thus intersecting the Rotomakariri
or the cold lake, the Rotomahana Lake, and the valley extending from thence southward. The
west side of the fissure, on the other hand, is very irregular in outline, and is continually being
altered by the falling-in of its precipitous walls, as the hills are undermined by the action of power-
ful geysers, seven in number, which at irregular intervals throw up great volumes of boiling water,
with stones and mud, to a height of 600ft. to 800ft. from the bottom.

It is only by occasional glimpses during the breaks of the steam that any idea can be formed of
the nature of the bottom of this huge fissure ; but it seemed as if it was entirely occupied by large
circular areas of mud, seething and boiling in such a fashion as to convey the impression of its being
in a very liquid state. These mud-pools are separated from one another by comparatively solid
ground, and in some cases, especially towards the eastern side of the fissure, what appear to be
small pools of water with sedgy margins could even be distinguished ; but the difficulty of estimating
distances and depths through the steam-clouds rendered the observations made very uncertain.

The largest of these mud geysers appeared to be that rising from the position formerly occupied
by the Pink Terrace, but the most interesting is one a mile further south, which, unlike the others,
does not spring from the bottom, but from the comparatively high ground on the west side of the
fissure, and, owing to the obliquity with which the fragments are thrown out, is gradually building up
a conical mound, which already has attained an altitude of several hundred feet (Mount Haszard, on
Plan I1.). At the southern extremity the fissure is bounded by a bold semi-circular extremity, from
the base of which powerful steam-jets are escaping ; but there was no evidence that it was prolonged
by a crack or fissure, or fault, or other displacement of ground, nor was there any evidence that the
fissure had been produced by any inequality of the movement of the ground bounding it, but
rather that it was caused simply by the removal of material which formerly occupied its space. Its
direction, as far as could be ascertained, is N. 50° E., which is the general line of direction that
would connect all the more active geysers between Tongariro and White Island.

IV. MATTER EJECTED DURING THE ERUPTION.

The quantity of matter which was ejected during the different phases of the eruption was very large.
In the first place, stone fragments were scattered from the earlicr eruptions of Tarawera over an area
of country extending to the eastward as far as Te Teko, and even, some say, to Fort Galatea; while
in the opposite direction they are not reported to have fallen at any place farther west than Wairoa, a
distance of six miles. None of the fragments which I collected are other than portions of rocks of
the district, nor do they present in the slightest degree the character of volcanic bombs or lapilli
formed from lava or rock material in a state of fusion. . Yet there can be no doubt, if we can accept
the evidence of the eye-witnesses, that these rock-fragments must have, in some cases, reached the
ground in a partially incandescent state. Next followed the great ejection of pumice-sand, which forms
enormous deposits in two localities : the one is on the eastern slope of Tarawera mountain, already
described, the nature and origin of which I had no opportunity of ascertaining. The other deposit
of this nature is chiefly on the western side of Rotomahana fissure, and was no doubt ejected at the
commencement of the second phase of the eruption. Over a district of twenty-four square miles
south of Turawera Lake, and on an almost equal area to the north and east of the lake, the whole
surface of the country has been covered with this pumice-sand so thickly as to obliterate in a great
measure the natural features, partly filling the gullies and enveloping all the hills as if with a deep
mantle of snow, so that not a trace of vegetation can be seen, from the highest peaks, such as Te
Hape-o-Toroa, which is 2,3001t. above the sea, down to the level of the lake. The thickness of this
deposit could not be ascertained at the time of my visit, as no slips had occurred in it and no
sections were to be seen. It consisted of fine-grained and gritty pumice-sand, slightly crusted on the
surface by the action of the rain, which also caused it to assume a slightly greyish tinge ; but under-
neath it was a pure white, and at a depth of 12in. to 18in. from the surface had still & high tempera-
ture on the sixth day after the eruption.

Liying on the surface of this deposit, especially on the slopes directed towards the fissure, frag-
ments of congiderable size of various kinds of rocks were scattered about, and among these were
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masses evidently derived from the sinter of the terraces, and, from the manner in which these frag-
ments appeared to occur in quantities where the finer dust had been blown from the surface, it is
probable that the lower layer of the deposit will prove to be composed of coarser material than the
upper. The boundary-line of this dazzling white deposit is very distinctly marked. = It can be well
seen where it passes over Kakaramea Mountain, dividing it, as it were, into two portions, one white
and the other green. While traversing it we experienced a great downpour of rain, which formed
the powdery material of the surfacé into little pellets; but it did not appear to be very absorbent,
or to show any tendency to work up into an adhesive material. This is very different from what
may be termed ¢ the grey deposit” which is next to be mentioned, and which covers the country, from
about two miles south of Wairoa, in a northerly direction towards the Bay of Plenty, as far as the
Te Puke Settlement (Plan I.). This is the mud-forming deposit, and wherever it appears to have
descended in a thoroughly pasty condition it coated the vegetation so heavily as to break limbs off
lofty trees and to crush the smaller scrub flat simply by its weight. The sand, as already stated,
appears to have fallen hot, so hot, indeed, as to set fire to the trees, the stumps of which were seen
burning in many places; but there is nothing to lead us to suppose that this grey mud when it fell
was even warm.

It has been suggested by some that this moist deposit was mud thrown out from the bottom of
Rotomahana Lake ; but it is difficult to conceive how, in that case, it should have overleapt a strip
of country four or five miles wide, where there is nothing but dry sand, before it reached Wairoa ;
and I think that a more likely source for its origin is to be found 1n the sudden condensation of the
front edge of the great vapour-and-dust cloud when it suddenly met the violent cold south-west
gale which averted it from Rotorua and directed it towards the sea-coast, where it spread over the
sky and caused the darkness that was experienced at Tauranga and all over the country to the
eastward. The great volume of this dust-cloud was directed towards the East Cape, dropping over
the country in that direction a comparatively heavy deposit of brownish-black dust, so coarse as
almost to be sand; while on its northern edge, as far east as Tauranga, the dust is of a light
grey colour, and excessively fine in grain. A collection of all these different deposits has been
obtained, and will be reported on as soon as the chemical analysis is complege. The impact of the
moist deposit when it fell must have been very great, from the effects which it produced at Wairoa,
where it appears to have attaived its maximum thickness of about 12in. in open level places free
from any influence that would cause it to drift; on the flat spur above the bridge at the outlet of
Rotokakahi its depth was found to be 9in., and in the Tikitapu Bush, 4in.; aud from that point it
gradually decreased towards the north. The action of rain upon this mud rapidly converts it into a
semi-fluid condition, in which state it slides off the hill-slopes and fills the low grounds and water-
courses; and where it has been thickly deposited it will thus be a constant source of danger for
some time to come, but where only an inch or so in thickness it will, I believe, rapidly disappear,
and, excepting that it may for a time deteriorate the pasture and destroy the existing vegetation,
it will in the long run be an advantageous addition to the light pumice soils upon which it has been
deposited, owing to itg slightly absorbent properties. As for the light deposit of dust, which fell in
a dry state, there is very little doubt that it will be all washed off into the soil with the first heavy
rains that come. The distance to which this fine dust was carried was very great, exceeding at
least 120 miles from the focus, in a direction between north and east; and the time it remained
suspended in the atmosphere was at least cighty-four hours, as we passed through it in the
““ Hinemon ” when crossing the Bay of Plenty on the Saturday afternoon, as a peculiar yellowish
fog, charged with pungent acid vapour, and dust; and on the following afternoon we recognized the
sapie fog-cloud still suspended in the atmosphere towards the north-east.

V. Tue EvoLuTioN or STEAM.

The enormous volume of steam rising from the site of Rotomahana Lake gave rise to a pillar
of cloud that is visible in all directions over the country, having a diameter of about an eighth of a
mile, and rising to a height of not less than 12,000ft. Its effect is most impressive, especially in the
uorning and evening, when it is lighted up with gorgeous tints by the slanting rays of the sun when
it is below the horizon, and all the surrounding landscape is in twilight. Although this steam-cloud
receives rapid additions in its lower part from successive explosions, these do not generate any
rapid movement through the mass of this cloud, so that, if viewed from a distance, it appears to be
almost solid and immovable, except the changes that are gradually effected upon its lower portion
by the movements of the atmosphere.

VI. Tane PROPAGATION oF THE EARTHQUARKE TREMORS.

Earthquakes are the usnal results of the violent concussions attendant upon violent outburst,
and they atiord the only clue which we can possibly have as to the depth below the surface of the
earth at which the volcanic energy has been exerted. Thus, if the earthquakes are felt with only
slightly-decreased violence to great distances from the focus of disturbance, it would indicate that
the dizturbance is a deep-seated one. On the other hand, if the earthquakes, although extremely
violeut elose to the focus, are only felt to a moderate distance, the conclusion to be drawn is that
the forces at work are only superficial. All reports agree that at the Wairoa, about four miles
distant, which is the nearest point to the eruption from which ahy persons have survived, the
shocks of earthquake during the first phase were violent and continuous ; whereas at Rotorua, twelve
miles distant, they were comparatively slight. The great earthquake at the commencement of the
second phase appears to have been felt with counsiderable violence at Rotorua, and distinctly
arrested attention for a distance of at least from sixty to seventy miles, but does not appear to have
done any damage.

During our visit the earthqualke shocks in the vicinity of Rotomahana were still frequent and
violent, but at Rotorua they were only experienced as gentle undulations; and I ascertained that
they proceeded from the effects of the explosion from the Rotomahana fissure, and that the eruptions
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from the summit of Tarawera, which were clearly visible from Rotorua, did not produce the slightest
apparent tremor at that distance. A few insignificant earthquake-rents were seen crossing the flats
south of Kaitiriria, but only where there was a drop or unsupported bank.

VII. Tar Souxps.

The sounds produced during the eruption must have been, from all accounts, appalling to those
within a moderate distance. The crackling thunder produced by the electrical discharges, the terrific
roaring of the high-pressure steam escaping through the volecanic vents, were combined with texrrify-
ing effects.

8 Much has been said about noises heard at Auckland, Wanganui, and other places. From
the times mentioned, these appear to have been due to the reverberating reports accompanying the
Tarawera outbreaks. Some of these noises may have been propagated through the atmosphere, and
reflected to the earth from the under surface of the stratiform cloud-sheets that were widely
spread in various directions over the colony on that morning. Others, again, may have been pro-
pagated through the earth. But I have been informed that at the whaling settlement of Tawaite,
on the east entrance of Tory Channel, from six p.m. up to about eight p.m. on the evening of the
9th (the night preceding the eruption), loud booming reports were heard as if through the earth.
As these reports were previous to any symptom of the loud disturbances at Tarawera, this sug-
gests that they may have resulted from a slight movement along the great fault-lines that traverse
the North and South Islands in a north-easterly direction ; and, in this case, the immediate cause
of the Tarawera outburst may be found in a local fracture resulting from such movement.

VIII. PREMONITORY SYMPTOMS.

The only premonitory symptoms of the coming outburst which have been described were an
oscillation in the level of Tarawera and Rotorua Lakes, and the occurrence of earthquakes for some
months past in that district, where, as a rule, earthquakes are rarely felt. But neither of these are
very characteristic incidents, nor would it be safe on future occasions to base any expectation of an
eruption on such phenomena alone. The increased activity of the geysers and hot springs during
the past season has also been advanced as having been a symptom of an approaching outbreak ; but
those who were most familiar with the district will agree that their variation was no greater than is
usual under the influence of rapid changes of wind and atmospheric pressure.

The reports of sympathetic outbreaks in other places along the line of volcanic energy from
White Island to Ruapehu appear to be quite unfounded. The outburst has shown conclusively that
the springs at Rotorua and Rotomahana are quite independent of each other, and of those at other
places, thus confirming the observations made by Von Hochstetter long ago, that all the various
points at which thermal springs occur are situated round the margins of lakes formed by subsidence
of circular areas, and are not connected by an underground system of gravitational drainage.

IX. ConcrLusION.

From the foregoing sketch of the character of the eruption I think there can be little question
that it is a purely hydro-thermal phenomenon, but on a gigantic scale; that it is quite local and
not of deep-seated origin, and that all danger is past for the present, so far as one can venture to
form an opinion on such a subject. The extra activity of the putas which has been observed is no
doubt owing to the heavy rains that, on the 9th, set in after the longest period of drought which has
been experienced in that district for many years, and probably the frequent earthquakes which
have of late agitated the ground have contributed to this activity by stirring up the sources of the
water-supply, and facilitating the access of drainage-waters to the sources of the heat. But beyond
what may be accounted for in this manner I believe there is no increased disturbance at Rotorua,
‘Wairakei, Taupo, and other places. The quiescent condition of Tongariro and Ngaurahoe was
plainly shown by the manner in which we observed it to be enveloped in snow. As a rule, on the
scoria cone of Ngaurahoe, snow rarely lies, excepting in a few of the gullies, but melts almost as
rapidly as it falls. On the morning of the 17th, however, the cone of Ngaurahoe was covered
with a great mantle of snow; while the putas on Tongariro showed less than their usual amount of
steam escaping. The only fresh activity which may be reasonably expected is that which I antici-
pate when sufficient rain has fallen to cause the overflow of Okaro Lake into the south end of the
great fissure, as its former drainage outlet to the Rotomahana Lake appears to me to be completely
filled up. 1If this should occur and a fresh explosion takes place in consequence, it will be compara-
tively moderate in its effects, as, unlike Rotomahana, the soft, incoherent pumice deposits between
the fissure and Okaro Lake are not sealed down by an enormous weight of siliceous sinter.

For some time to come great variations must be expected in the activity of the newly-formed
puias according to the manner in which changes occur in the atmospheric pressure; but, unless it
can be shown that any local change in the barometer is experienced which is not shared by the sur-
rounding district, the barometer affords no indication as to whether an eruption is or is not imminent.
One of the most unfortunate results of the eruption, in addition to the disastrous loss of life and
the destruction of the country, is the disturbance of the sense of security which has growh up
amongst those residing at the Hot Springs; and I believe that many persons are so thoroughly
shaken by the horrors experienced on the morning of the 10th that they will not recover their
equanimity until they have been for some time resident away from the sounds, smells, and shocks.
that characterize the district. An analytical report on the nature of the volcanic deposity is
appended, and a series of illustrated views will be furnished as soon as executed.

I have, &c.,
The Hon. the Minister of Mines. James HEecror.
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' APPENDIX.
FirsT Report of the REsunt of Ananvses of Samples of Fine-grained Dust from the Voleano
at Tarawera, No. L/4324.°
Two of these only have, as yet, been fully examined: No. 1, Tauranga, and No. 2, Hicks Bay.
Neither of these samples was distinetly acid; No. 1, indeed, was feebly alkaline. No. 1 is grey,
No. 2 is pale brown. The subjoined results show a remarkable uniformity in the character of these
two samples, although collected from localities miles apart.

Analysis.
Tauranga. Hicks Bay.
Silica ... 60-74 59-37
Iron oxides 11-58 10-18
Alumina, 16:09 17-96
Manganese . e e Trace. Traces.
Lime 569 598
Magnesia -96 1-19
Phosphoric acid ... Trace. Traces.
Water 2-26 221
Salts soluble in water Trace. Traces.
Organic matter ... Trace. 99
Alkalies 268 2:12
1000 100-0

It may be mentioned that the hardened mud (No. 5) from Wairoa afforded 62:98 per cent. of
gilica. Both are fine-grained, but No. 1, from Tauranga, is the finer-grained of the two. Free
quartz is present in both, and, as owing to their fineness, it is impossible to separate it, I cannot
yet determine how wmuch of the silica in the analyses is combined ; and so I am unable to affirm
exactly as to the nature of the silicate or silicates present in these dusts. If 20 per cent. of free
quartz be assumed to be present, the proportion of combined silica is about 50 per cent., which
fixes the major part of the compounds as wnisilicates. These dusts, though of much the same
nature, behave in n remarkably dissimilar manner when moistened. No. 1 (Tauranga) is extremely
absorbent of watcr, and, even if previously caked, speedily falls therein to a mobile sand; No. 2
(Hicks Bay dust), on the other hand, seems to repel water, and, even when wetted partially, clogs
to an adhesive mud. Irom the few experiments which I have made, I feel pretty certain that the
reason of this dissimilarity is simply this: the dust No. 2 has the oils of a partial combustion of
organic matter condensed upon it. Possibly these are the organic matters in the analysis. I base
this opinion upon the fact that, when heated to redness a short time, this dust is just as absorbent
of water as the other; while, if merely heated to 212° Fahrenheit, this change in character does
not obtain. In this way I would also explain the pasty condition which the Hicks Bay dust
assumes when kneaded with a small quantity of water. It then becomes adhesive, from which
it has been supposed to contain a notable proportion of clay, which it certainly does not. Washed
with water, only 1-2 per cent. of material was obtained, which had not any tendency to keep in
“ suspension,” and this proved devoid of plastic properties when collected. The lumpy and semi-
plastic character this dust assumes in water is due, not to the presence of clay, but to a surface-
repulsion of its particles.

The Tauranga dust affords 35-8 per cent. of substances capable of prolonged suspension in still
water. Yet it is not adhesive or plastic; this suspended matter being fine grains of silicates and
quartz, which hydrate on their superficies, and on these only.

In order to ascertain the degree to which these two dusts are likely to be affected by atmo-
spheric agencies they were digested for one hour with hydrochloric acid diluted with four volumes
of water.

Appended are the results of the approximate analysis of the matters which, in each case, were

dissolved, as stated, centesimally :(—

1. 2.
Silica (1) 46 ... 61
Iron and alumina 6-42 7-:02
Lime 1-84 2-06
Magnesia -32 26
Alkalies (3 -48 -39
Phosphoric acid Trace. ... Traces.
Total dissolved ... 9-52 ... 1084

() Most of the silica liberated was, it appears, kept in the insoluble form.
(2) Was especially examined for the quantity of potash dissolved from the Qust by the same process; only -24

per cent of potash was obtained.
These results, as compared with the result of the approximate analysis of soil by the same
method as above, show that both these dusts are much inferior to even very indifferent soils. For

clay lands they might be of service mechanically.
W. SkEey,

Colonial Analyst.

By Authority : GEoreeE DipssuRY, Government Printer, Wellington.—1886.
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