
THURSDAY, JULY 14, 1859.

PROCLAMATION.

By His Excellency .Colonel Trm.~1xs
GORE BROW~E, Companion of the
Most Honorable Order of the
Bath, Governor and Commander-
in-Chlef in and over Her Majesty’s
Colony of New Zealand, and Vice-
Admiral of the same, &c., &e.

W HEREAS the Land hereinafter men-
tioned has been acquired by purchase

from the aboriginal inhabitants of New Zealand,
and it is expedient that the acquisition thereof
should be notified by Proclamation accordingly:

Now, therefore, I, the Governor, do hereby
reclaim and notif, that the Native Title hasP . .

been extmgmshed over tile Blocks of Land
whereof the boundaries are mentionei] or des-
cribed in the Schedule hereunto annexed.

Given under my hand, and issued
under the Public Seal of the
Colony, at Go~:ernment House,
at Auckland, this twelfth day of
July, in the year of our Lord
one thousand eigh~ hundred and
fifty-nine.

THo~I,ts GoI:E BROWNE.
[~y ttls Excellency’s command,

HENRY JOHN TAkgCRED

GOD SAVz TIlE QUEE~!

SCHEDULE.
PROVINCB OF HAWKE’S BAY.

North Porangahau Bloc~:, estimated area
130,000 acres.

BOUNDARIE 8.

Commeueing~at.Parimahu and following up
the boundary of the block~iIst sold (Te ttapu.
ku s Block) to the Pa o Te Rangitakla, thence
it runs to Otakoha and follows the stream to
the l~ou-a-Tapatu, thence it runs to the Ngutu-
mara as far as Tutea-o-Kahutia, thence to the

foRewing that ~strear~ to Taurekaitai, and down
the Taurekaitai to Porangahau to the mouth of
the Tiver, and thence by the ~a beach round to
Parimahu~

Saving and excepting the reserves at Epa-
ralma~ at Pakowhai, at the Makahua, at Oreore-
waia, and at Manukaroa, as the said reserves
have beeu finally settled and surveyed by Mr.
Bousfield in conjunction with the Native Chiefs,
and which reserves are mentioned in the Deed
of Sale and particularly delineated on the
original Maps in the Land Office at Napier.

Karanemas Tleserve.
Mata Block, estimated area 4,000 acres.

~OUNDARIES.

Commencin~ at Karituwhenua, and running
thence to te Hau, following thence the summit
of the hill (Te Mata), to Kahuran~, turning
there and running straight down to the source
of the ~qgakau o Hape, and down the stream
to Ototara, and so to the ~garuroro rivet; which
form~ the boundary back to Karituwhenua.

Tautane Bleck, estimated area 140,000 acres.
BOUI~DARIES.

Commencing a~ the Arataura, and running
inland to the Kohi-o-tu, thence to Tawaputahi,
thence to Te Ahitltl, thence to Te Iringa-o-
Rahunga where it turns te the Southward and
runs to Rakautuhaha, thence to Oporae, and
thence still in a Southerly direction to Waha-
tuara when it strikes the boundary of the land
already sold to the Queen of England, and fol-
lows the said boundary to Waimata, and from
the mouth of that stream round the coast to Te
Arataura.

Saving and excepting a reserve of one thou-
sand acres, more or less, between the W’alnui
and Tautane rivers surveyed by Mr. Bousfield
in c onjunctlou with the Native Chiefs, and a
rese rye of fifty acres, more or less, including
cert aln Native Cultivations and Graves onthe

Manza~ -a-te-Waiora, thence to .the Roupi and I left bank of the Tautane stream, also surveyed
tollows the course of the Walkopiro to the l by Mr. Bousfield, in conjunction wi~h the
Manga-a-Purakau, and down that stream to ] N atlve Chiefs, and which reserves are mentioned
Pukanohi where it runs into the Whangai, and I in the Deed of Sale, and particularly delineated
so on to lHanga Puaka, and following that |on the original Map in the Land O$ce at
stream to Poutini, thence to Mansawhero, and I Napier.
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¯ Colonial Secretary’s Office, the Cmnmltt~*o having i~ited, me to give a"
Auckland, 13th July, 1’859. j Lecture~ upo~ the Geology of tiffs Province,

-]~IS Excellency the Governor, .directs the ’~ I havo much pleasure in complying with their
lJl. publication of the following communl- request. :I~ i~, hawever, with so,he heaitatioa.
cation with its enclosure on the Geology’ of the that Iundertake this task, fearing J;hat my im:
Province of Auckland, by Dr. F. tIochstetter,
for general information.

HENRY JOHN T~’CRED, ’
(For the Colonial Seeretin’y).

, Auckland, June ~0, 1859.
Sm,--In accordance with the tenor, of niy

former letter, I now have the pleasure of for-
warding to you my Report on the Geology of
the Province of Auckland, in the form of the
Lecture Which I delivered the other evening to
the Members of the Auckland Mechanics’
Institute. In this Lecture, enlargod b Some
addlticns and notes, I have embodied Yall the
information I at present have time to com-
municate.

I have also the pleasure to inform )ou that 
have arranged a duplicate collection of geologi-
cal specimens and fossils which I have obtained
during my exploration of the Province. of
Auckland, and which I shall hand aler to His
Honor the Superintendent for the Auckland
Museum. Allow me further to state that it
will give me great pleasure to forward for the
acceptance of the Government of New Zealand
copies of the publications respecting this Co-
lony, as :they will~,appear ~£rom time to time
prior to the completion of the volumes and
atlases, embodying the whole results of the
F. Austrian Novara Expedition.

As my further stay in. Aucldand’ draws
rapidly to a close, and as my stay in Nelson
before my departure for Europe will be very
sbortf--so leaving me no time for further cor-
respondence, I now beg to return through you
my"sincere thanks to His Excellency the Go-
ver" nor, Colonel Gore Browne and the General
Government, for thekind co-operation ] have
experienced from them in the prosecution of my
geological ~.¢~archea daring my stay here.

I am s~e that Commodore Bernhard v.
Wiillerstorf Urbair, the Commander of the
Austrian Scientific Novara Expedition, and the
Austrian Government will have great pleasure
in learning that one of the members of that
Expedition has received so much kindness and
assistance on English soil in the antipodes.

i have’ &c:., &e.,
FERDIIgAND HOCHSTE~TER~

Geologist on board the Austrian frigate
,, :N9vara."

To the Honorable
The Coloaial Secretary,

Auckland.

LECTURE ON THE GEOLOGY OF
THE PROVINCE OF AUCKLAND,
NEW ZE.ALAb/D.

[Delivered to the ~iembers of the Auckland
Mechanics’ Ihs~tut~, June 24, 1859.]

Mr. President, Ladhes and Gentlemen,-
The members of ~he Auckland .Mechanics’ In-
stitute having.done me tlm honour to elect me
as honorary member of their institution, and

r

perfect knowledg’e:~ofthe English language will
prevent my makin~ the short sketch I ~tsh to
lay beforo’you as in~e§~ing as it might other-
~ise have ~eefi.: :N ~ith*tanding this Araw-
]Jack, I am glad to have this opportunity of
giving the inhabitants of this Province, through
thelmember~:of this Iustitute~ sBch ~ r~s’um~os
I ~anof the chief results Of the Geologi&l
Survey I have made of those parts of the
country I have visited..

¯ I: feel this, indeed~ to he a_doty I owe to the
cot~munit. ;yat large, in return f0rthe., ve.ry kind
receptl~ that has everywhere been green me,
--for-t~e ready help that has always been af-
forded by-all whom Ihave met with--and for
the interes~ that has been shown by all in the
proceedings of the Imperial Austrian "Novara"
Expedition.-

Having, iu the monks of January anct
February, completed my ~urvey, and finished
a Geological Map, of the Auckland District,-
which I now have the pleasure ¢~f.sl~owing you,
~the necessity arose t’or my ehoq~ipg eit-her
the Northern or the Southern port~oh=.of the
Province for my farther: researehes, my limited
stay in New Zealand rendering it imposslb]~
fol’ me to make a sufficient examination in botl~
directions.

I did not hgsitate to choose the Southern
distrlcts--for these reasons: that the country
over which I sl~ould there proceed, is inhabited
almost exclusively by Maories, and has hitherto
been almost unknown and totally unsurveyed,
both topographically and geologically. Th~
Northern districts, on the contrary, are for the
most part better known, and from the number
of European settlers in them, I was led to
hope I should be enabled to collect some infor-
mation through specimens forwarded to me for
examination, and from the verbal descriptions
of those who are well acquainted with the vari-
ous localities.

My hope was not unfounded in either respect.
I have received many Specime/~ ~of interest

from various localities; also some valuable in-
formation from different settlers, and espeeiall¢
from my friends, the Rev: A. G. Purehas and
Mr. C: Heaphy, who in the last few months have
had opportdaities of visiting several parts of the
Northern portion of this Province, and of eol-
lectin~ very valuable specimens. In addition
to this must be remem~Ah~faeg, th~
og~.adentifio men, especially MM. Dief~
fenbaeh and Dana, had already visited and de-
scribed at length some parts of ’the Northern
country.
: Thiough the liberality and excellent arrange-

ments of the General and Provincial Gc-
vernmenta I have been~.enabled in a compara-
tively short time to travel.over and to examine
the’~larger :portion of the Province South o£
Auckland, extending as far~s Lake Taupo and
Tongariro Volcano, the boundaries between.
this Province and those of Welling-ton an~
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IIawke’s Bay. I have thus obtained materials
which will enable me, on my return to Em’ope,
to construct a Topographical and Geolo~oical
Map of the central part of the Northern
Island.

My observations have, with the able
assistance of M r.Dmmmond tIay, extended from
the East- to the West-Coast; and the numerous
peaks and. ranges have afforded facilities for
fixing with satisfactory accuracy, by means of
magnetic bearings, on the basis of points pre-
viously fixed by the nautical survey of Capt.
Drury on tile coast line, all the great natural
features of this portion of the country. A:
great number of barometrical observationshave
afforded me the means 5f ascertaining the
heights of mountains and plains in the interior,
which I shall be able to calculate with accuracy
by the aid of corresponding daily observations,
taken in Auekiand by Colonel Mould, who has
kindly forwarded me a copy of his tables.

I have also obtained photo]raphic and other
vieu~s of great inferest, many of which w~re
taken by the gentlemen who accompanied me
on the expedition for this purpose; and a large
number of exceedingly valuable sketches have
been contributed by the talented pencil of our
president, Mr. C. Heaphy,. for future publica-
tion in a geological atlas. Many of these are
decorating tile walls and others are lying on the
table, and I shall be happy to show them to
anyladies and gentlemen who may feel an in-
terest in seeing them, at the conclusion of the
lecture.

My collections have been growing from
day to day, and include specimens of great
interest in most branches of ~qatural History.
I owe a great deal to the indefatigable zeal of
my friend and fellow-traveller, Mr. J. Haast,
who assisted me in collecting during our ex-
pedition. I am also much indebted to Mr.
J. Crawford at Wellington, Mr’ A. S. Atkinson
of Taranaki, .Mr. Triphook of Hawke’s
:Bay, Mr. H. T. Kemp o~ the Bay of Islands,
to the Missionaries, and to almost innume-
rable friends in Auckland.

Preliminary Remarks.
I cannot suppose tha¢, all my audience

are acquainted with the first principles of Geo-
logy. I shall therefore be under the necessity,
in order to make my report intelligible, of pre-
facing a few remarks upon the chief divisions
of the GeologleaL formations.

The various rocks, soils, and minerals, which
occur uponthe surface cf the earth, or at vari-
ous depths beneath it--in one word, the ma-teriala of the earth’s crust --are classified,

in the first place, with reference to their dif-
ferent origin, or, in other words, with reference
to the different circumstances and causes by
which they have been produced. They are
divided into four greatclasses-- Plutonie, Meta,
morphie, Aqueous, and Volcanic rocks. Another
mode of classification is with reference to their
age--that is, to the comparative periods of their
formation. Those divisions will be easily
understood.

The Plu~onie rocks comprehend all the

granites, syenites, porphyries, diorltes--roeks
which agree in being highly crystalline, un-
stratified, and destitute of organic remains-~-
which are considered as of igneous origin,
formed in the earliest periods of" the earth, iu
great depths, and cooled and erystalized slowly
under great pressure.

The Metamorphic rocks are the cryst-dlhre
strata, or sehls~s, called gneiss, mica-schist or
mica-slate, chlorite-scMst, hornblende-schist--
also destitute of organic remains. Ac:er.ling
to the most probable theory, these-strata were
originally deposited from water in the usual foru~
of sediment, but were subsequently altered by
subterranean heat, so as to assume a new
texture.

The two first classes of rocks are usually found
in such a position that they form the founda-
tion on which the aqueous rocks were afterwards
superimposed. For instance, they compose
the central line of a range of mountains, on
both sides of which sedimentary rocks are de-
posited. Thus, in reference to their age, they
are considered as the oldest, and are therefore
called also tb’imitive.

There are exceptions to this rule in reference
to the age of certain plutonic rocks of erz,ptice
character. But I am nowstating only gene-
ral principles, and therefore avoid all questions
leading to scientific discussions.

The next in order are the aqueous ~oeks--
the production of watery action. They are
also called sedimentary rocks, from the fact that
they are the hardened sediments accumulated a~
the bottom of the sea or of fresh-water lakes.
They are stratified, or divided into dlstlnet
layers or strata: as, for example, clay-slate,
marl, sandstone, limestone, and are divided
into three kinds, called aren~eeous or siliceous,
argillaceous or clayey, and calcareous or
ehalhy--aeeording to the respective predomi-
nance of Silica, Alumina, or Lime. Rocks of
this class cover a larger part of the earth’s
surface than any others, and are of the greatest
interest on account of the organic remains
which are found imbedded in the different
strata.

There are two principal means of ascertain-
ing the relative age of aqueous rocks--derived,
the one from their position, the other from the
fossil remains they contain.

With reference to position,the bed which
lies uppermost, is of course the newest of" all,
and that which lles at the bottom, the most
ancient.

With reference to the fossils it is not so easy
to give an explanation in few words; but some
idea may be formed from the weB-ascertalned
fact, that certain animals have existed for a
certain period, and then wholly disappeared and
been succeeded by other animals of different
species, which, in turn, have again given place
to others.

So, as Sir Charles Lyetl truly says,
"a series of sedimentary formations is like
volumes of history, in which each writer has
recorded the annals of his own times, and then
lald down the book with the last written page



~ppermost/’ And the organic re.mains :are, as n~y mines worth working, in the rocks I am
Dr. Ma.ntell ~at/cifttlly expresses it, the" coins ~h6ut te desc,ibe. " " "
of Cre~itioa#"I ~hiah:g~ve us the means 0ftrae. . I.--Pm.~saRY FOn~IATION.ing thd history~ of the development Of "the
organic kingdoms.

Thns~.by superposition and by their organic
remains~ the~ aqueous ’rocks are divided into

~roup~ forming, in reference to their age, what
s terrfied an " ascending series," Or beginning

~ith the oldest, in ~the following manne~:--~-

.... 1. Primary formations:or periods.
2. ,Secondary ,, ,,
3. Tertiary ..,. ,,
4, Quartary ,,: ,,

tn ~eference te the’~oixl~ "qua~arff I may

word, I take .~:~l~.)b:to use itin.the.sease

the 0thor te~,,.; : ....
Each of tkoso..formations .is. agaln ,.¢lividd~

no time ~.~:r,’ ... ’ ........ -
The,f0urth ’and last great divisiaia,?of~

are the ,~o~a~i~ T~h ~.vte, B~~
and Tt~ff~.l p¢o4~ by suprar~V~iLor sub.-
marine voleauit~.~tiouo .it is :ascertained
that the ~ear!ids¢ i~e :vologui¢ ~ o~pfioas, have
oecurrM SubSequently to’ the Secondary. l~ri0d,
comm6n-ci’ng in tho,~qrfiary~and eont~nu~g ~t0
the p.r/me~t t~;,and it.is a’marked difference
betweea.)he older and the more recent
eruptions. , . ’

I ha/4:preparcd.a diagram which rcLll serve
to impres.~ these first principles upon¯ your
memory, and so enable yon to follow me in
the acedunt I have to give :--

~)IAGRAM.

Origin. Age.
Plutouic and ..... ~ ~ Primitive
Metamor~hic.rocks ~ formation.

Primary.I Secondary.Aqueous ........ . Tenlary.
Quartary.

Volcanic .... - ~" Trachytic.
.....~ Basaltic.

Organic Remains.

no fossils.

tFossiliferous.

no fossils.

With these preliminary remarks, I now
proceed tothe main" subject 0f my lecture.

Gso~o~r or Ta~ Paow~ez or AUCKLASD.

The first striklng characteristic of the
Geology ofthis Province---and "probably of
the whole Of the Northern Islfiad ofNew

The oldest rock I have met. with .in the
Province of Auckland belongs to the primar~

]formation. -It is of very variable characterZ~-.

sometimes being more argillaceous," of a dark¯

blge. colour,. (when decomposed, ~ yellowish
hrown~ the eolour generally’presented on the
..’stU~. ~,) "~d :more. or: less ~/tl~l~ftig~"~ti.~, 
fle~ ~ke ~l’a~/’slate’(at Ma~tai~,6n::the: Wai.. 
temata) ;. at other times tha SiH~bus’el’emeut’

eeons,, re bl ng. Old ’

fo: t!ou tc.w. ’io:?

f~nd te correspond’:’to :the o!des. ~b-~_~
sU~ta of Eurot~., : ....
" .~rhe ex~ee:and gt~...t #g,.f~ut .of g~i,
fo~matlon:are o~ c0nsidei’ab% Imp0~ce :to
thh province, as all Oie me[altifer~U# ,¢~.S
hitherto di~c0vere_d,.pr likely to be her~Rer
found, occur in rocks of this formation; "
¯ TO these rocks belong the Copper:pyrites,

which has been worked for some years at the
Kawau and Great Barrier--the Manganese
(Psi!omelan) at ?4raihe]~i~and the Gold-bear..
ing ~uartz at Coromandel,

The gq!d which is washed, out. fro,= beds
of quartz;gL’avel m the rivers and creeks "~.OW’,
ing down fi’om both sides 0f Coronmudel
range, is derived from quartz edna, o~ crys-
talline character and considerable thicknes~r~n-
hint, in a general direction from North to South,
through the old primary rocks which form the
foundation of the Coromandel range. In
some places these veins stand up like a wall on
the Summit of the range to a height of eight
or ten feet. The clay-slate rock itself is
exposed only at the bottom of deep gOrges which
f ’ n 1 "->" .... :orm the- ehan e s of the principal -attestS.
In almost all places it is covered by large
m~ses of traehytie tuffand breccial of which the
hills surrounding the Harbour of Coromgnd¢l
are composed. The well-known ’~ Castle
Hlll"--which can be seen from Auckland--is

Zealand~is tt~e absence of t)t¢ primitive, a C!!~3racteristie exampleof the Trachytie.Breccia
Tlutonie, and metamorphic formations, as formation. ’ The magnetic iron-s.and ’which, in
granite, gnei.ss, mlc~-slate, and tile llke. I washing, is found w~th the gokl) iS derived
liave been inforffie~by Mr. Heapliy, tlmt these frgmthe same source as all the m~etle ,irk)n-
rocks are ~f’~rlde-spi’ea~l ~xten~ it~ the Mid’lie Saixd of New" Zealand, namely, from the de~
]shad,, forming .moun,taia ranges of great comP0iition of traehytie rocks. -’Small veins
altitude, eo~ered ,with perpetua’lsnbw, and dfq~!artz ofamo~househarac~er:-:that’is, not
reaching xfi Mount Cook probably to 13;000 e~.~’tkl!ine,’ but in the shape of.eh~6edony,:eor.-’~: :
feet. The ree~ ~f these formations contain nefian, agate, andjasper-=:arefouud.ln numeious "

the principaI’ lii’et~ll_io riches of tha ’earth. places 9n ~e’shores of Coromandet. These
Therefore we dann~t ho~ to find these riches veins occurring in trachytie rocks, are quite
developed ia i" t~e_’: hlghest degree in the different f~om the auriferous quartz veins in
Northdrn Island; burns other foinnatlons also the primar~ formation,--a fact, I think, of
co~atain metalliferous veins, there may be found much practical importance to state, to prevent
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the fruitless search for gold where gold
does not exist. All the gold-bearing
gravel in the creeks is derived, as I have
already said, not from the veins in the
trachytie breccia, but from the much thicker
and crystalline veins in the primary rocks.
The surface-deposit in those creeks is very
rich, but, as compared with Australian and
Californian gold-fields, of limited extent and
depth. (*~I washed a few bucketsfill of sur-
face earth, and gravel, at a creek pointed out
to me by Mr. Charles Iteaphy, near Ring’s
Mill, at the Kapanga. Every panful showed
scales of thin gold, with small fragments of
quartz streaked and studded with veins and

sharp and crisp fragments, as if they had
l)een broken up on the spot, or in the imme-
diate vicinity. - I think the quartz veins in the
mountains should be thoroughly examined, and
that, when once the day has come that the
Coromandel gold-fields are worked, the atten-
tion of the "digger" should be directed as well
to the hills immediately above any rich deposits
as to the alluvial workings below.*)

The Coal Beds at Coromandel occurring
between strata of trachytie breccia are
too thin to be el any value, and as the Coal

formation is absent, there is no gwound for
hoping that a workable seam may be found.

The primary formation occurs, to a more
considerable extent, to the Eastward of Auck-
land, in ranges on both sides of the Wairoa rive~’
attaining an altitude of 1500 feet above the
sea,--and striking from thence Northwards,
~ver Waihekl and Kawau, to the Bay of
Islands. In a Southerly direction, they ex-
tend, through the Hangawera and TauI>iri
ranges, across the Waikato, through the Ha.
]~ari-mata and Hauturu range--parallel with
the West Coast~to the Mokau district, where,
at ~Valrere, the Mokau river falls in a mag-
nificent cascade over a lofty precipice of that
rock.

The same formation occurs again iu the
Rangitoto mountain on the Upper Waipa, and
West of Taupe lake in the Tuhua mountains.
Bt~t the most extensive range of primary rocks
is that which commences near Wellington
under the name of Tararua and Ruawahine,
and runs in a North-easterly direction to the
East shore of Taupo lake, under the name of
Kaimanawa, in which r~scs the principal source
of the Walkato--there called Tongariro river.
The range continues from the shores of Taupo
aloe, in a North-easterly direction, to the East

Cape, under the principal name of Tew]miti.
This lofty and extensive mountain range--the
true backbone of the Northern Island~wlth
peaks from 6000 to 7000 feet, is entirely
unknown. (~In this range the Plutonic and
Metamorphic rocks, yet unknown in the
:Northern Island, may perhaps be found.*)

Nearly all the primary ranges arc covered
~ith dense virgin forests, ~hich render them
extremely difficult of access. It must be

left to the labour and enterprise of future
years to discover and develope the mineral
riches, the existence of which appears to be
probable, not only from the geological charac-
teristics of the country, but also from some few
specimens of Lead and Copper ore that have
from time to time been picked up by the
Natives.

It is remarkable that, while one of the
oldest members of the Primary formation is
found so extensively in New Zealand, the
later strata, as the Devonian, Carboniferous,
and Permian system, appear to be alto-
gether wanting ;--while, on the other hand,
in the nelghbouring Continent of Australia
these members of the Primary period, to-
gether with phtonie and metamorphic rocks,
constitute, so far as we know, almost the prin-
cipal part of the continent.

II.--SECONDARY FORMATION.

A very wide interval occurs between the
primary rocks of the ~orthern Island and the
next sedimentary strata that I met with. Not
only the upper members o£ the primary series
are absent, but also nearly the whole of the
Secondary formations. The only instance of
secondary strata that I have met with, consists
of very regular and highly-inclined beds of
marl alternating wit]l mmaceous sandstone,
extending to a thickness of more than 1000
feet--which I first saw on the South head of
the Waikato, and afterwards met with on the
Western shore of Kawhla harbour.

These rocks possess great interest from the
fact that they contain remarkable specimens of
marine fossil’s, which belong exclusively to the
secondary period, especially Cephalopods of
the genera Ammonite and Belemnite, several
species of Belemnite, all belonging to the family
of the CaJmtieulati. These are ¯ the
first specimens of those genera which
have been discovered in the regions of Austral-
asia. Both fossils have been known for cen-
turies by our ancestors in the Old World--the
Ammonite as the horn Of Jupiter Ammon,
and the Belemnite as the bolts of the God
of Thunder. The latter, though now first
seen in the Antipodes by Europeans,
have long been known to the Natives of
Kawhia by a much less dignified name,-
the old warrior-chlef, _~Vuitone te Pakaru, having
told me tlmt the stones I prized so much and
collected so greedily, are nothing more than
’ roke-kanae; which means the excrement of the
fish commonly known amongst the settlers by
the name of ’ mullet.’ In reality, the Belemnite
belongs to a creature, long since extinct, which
was allied to the now living cuttle-fish.

Secondary rocks may probably be found in
some other parts of the West Coast, and occur,
as I have been kindly informed by the Rev. A.
G. Purchas, in the Harbour of Hokianga--but
everywhere of limited superficial extent.

III.--TERTIARY FOR)IA.TIO~’S.

I proceed now to speak of the Tertiary
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period, st,’ata of which, of very various
cilaracters, occupy a large portion of the
Northern Island. The various tertiary strata
are found for the most part in a horizontal
position--a remarkable fact, from which we
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age us the Drury coal. A considerable num-
ber of specimens from both localities will, by a
future ex-amination, furnish the opportisnity for
determining the prlncipal features of th~ Flora
of the Brown Coal Period in New Zea-

may conclude that even the numerous volcanic land.
eruptions which took place during and after The fossil gum found in the coal is a~kind

’ i

p" "l y ! i" ¯ "gn’" ’ .
,interior, on both sides of the primary ranges, [ ~ The thickness of the forest and the insects-

and a newer one which may be called the ] sibility of the country prevent our now aScot-
Auckland Tertiary Formation. taining, in an exact manner, the extent of the

YOU will probably be interested to have some [ Drury coal-field. Still the existin~ openinzs
more miuntedescriptionof the different strata of[ show’an extent of the coal-field quite large
the older of these formations, as to this belong lenough to eneoma~e any Comnanv to work
the Brown- Coalseams, to the discovery of which the coal in an extensive m’annerl’- "
I am indebted for the opportunity of iuvestigat- I am glad to hear that a company, uudcr
mg the Geology of th~s Province, and on the the name of ’The Waihoihoi Mining and
intelligent working of which I believe, very. Coal Comp y,an" is fdrmed, to bezin~ the work-
much Of the future welfare of thts Prownce ing of this coal.*)
depends. The: same kind of coal I saw again on the

The Brown-Coal Formation is of very northern slope of "l"aupiri and Hakar#nata
Considerable extent both in the Northern and range. At Kupa]~uptt, on the left bank of
Middle Islands of New Zealand, and is eli the Waikato. I examiffed a beautiful seam
similar character everywhere, labour 150 feet above the level of the river.

Some months ago I furnished a Report on I The thickness of the seam then exposed was
the Coalfield in the~neighbourhood of Auckland, I about !5 feet; how much greater the thick-
in the Drury and Hunna districts, (*of which/hess may be it is impossible to say, as the floor
I will repeat here the principal points. The I has never been uncovered.
Drury coal" belongs to a very good sort of[ This is the seam to which the attention of
brown coal~to the so-called Glanz~oMe, with the inhabitants of :Auckland was directed
Conchoidal fracture. I was not able to con-I several years ago by my friend the Roy. A. G.
vinco myself of the existence of different: Purchas. I believe several tons were at that
series of seams, one above the other, on dif- time brought to Auckland; but, owing to
ferent levels. I am much rather of opinion various eircumstances~the chief of which was
that the same seam, disturbed in its level,
occurs at the different localities in the Drury
and Hanna district, where coal is found. The
average thickness of that coal seam may be
estimated to amount to six feet. The section
of the seam at Mr. Fallwel[’s farm can be’

the :Native ownership,--the hope o[ obtaining
a supplyfmm thence for Auckland was aban-
doned. No better position could, however, be
found for mining purposes ; and the day can-
not be far distant when it will be worked to
supply fuel for the steam navigation of the
Waihato--the main artery of thee I~rovincetaken as a fair average.

The seam consists there of three portions; of Audda~.
the Upper part a laminated coal of inferior Ihave reason to bellevethat a Coal Field of
quality, one foot; then a band of shale, two considerable extent exists on the borders of the
inches; the middle part coal of a good quality, Wide plains on both sides of the Waikato, be-
one and a half feet; then a band of bituminous tween Taupiri and Mangatawhiri~for which
shale, six inches; the lowest part coal of the district, shut in on all sides by ranges, I l:ro-
best quai[ty I have seen, two and a half feet. pose the general geographical name of " Tlse
Thus the Whole thickness of the c0al itself[£ower l~aihato Basin."
may be considered to amount to about five A third coal-field exists on the Western and
feet. The bituminous shale accompan~zing the
coal contains fossil plants, principally waves of
Dicot!/ledones, It is remarkable that no
fossil fern~ are found in connection with the
Drury coalbeds; it is the more so, as at the
other locality ~rhidh I must mention~on the
West Coast, seven miles from Waikato IIeads,
~only fOSSil fern~ in a most beautiful state of
preservation, are imbedded in gray argillaceous
strata, alternating with sandstone and small
coal seams, of, probably, the same geologlcal

Southern boundaries of the very fertile alluvial
plains above the junction of the Waipa and
Waikat0, which may be d~stmgmshed as The
Middle Wad~ato Bassn ~the future granary
of the :Nortlrern portion of this Island.

The localities in which coal has been dis-
covered are the following :--in the Hohini-
nano’a range, West Of Karakariki on the Waipa ;£" O , . ~ .~ . . "
near Mohoanm ancl Wmtaiheke, m the Hauturu
range on the upper branches of the Waipa;’
and again in the Whawharua and Parepare
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ranges on the Northern side of" Rangitoto-
mountains.

THE NEW ZEALAND :BI~OWN coAL.

(~The following are the results of several
analyses of specimens of the .Drury Brown
Coal, sent to England some months ago by
Mr. Turnbull. The analyses have be~u for-
warded to me by Mr, Farmer.

Laboratory; Museum of Practical Geology,
,.Termyn-st., London, April 13, 1859.

Sir,--I havo completed the analysis of the coal
(lignite) which ~,ou left at the Museum, and herewith
fhrnish you with the results of the examination.

I am, Sir,
Yours obediently,

CIIAS. TOOKEY.
Brown, Esq.

Per centaqe composition of Zignite, from Auc,~land.

Carbon ...: ....................... 55.57
Hydrogen ........................ 4.13
Oxygen ........................... 15.67
:Nitrogen ........................ 1.15
Sulphur ......................... 0 36
Ash ...................... . ....... 9.00
Water ........................... 14.12

100.00

Coke .............................. 50.78 per cent.

The amount of sulphur is small, and this will be a
13oint for favourable consideration in the application of
tbe coal for smelting purpose~. The whole of the
water is expelled at a temperature ot 120 o centigrade.

Dundee Gas Works,
March 17, 1859.

Analysis tf Auckland Coal.

I~rodace of gas per ton of coal carl~onizcd, 9.632
cubic feet.

Illuminating power of gas, 1.75.
Durability. the length of time tbat a 4-inch jet

requires to consume a cubic foot of gas, 53 minutes.
Specific gravity, 495.
:Produce of coke per tou. carbonized, 9~ cwt.

(Signed) JOaN Z. K~v,
Engineer Gas Company.

Gas Works, Berwick,
l~[arch 12, 1859.

NE’W ZEALAND COAL.

Gas, in cubic feet, per ton of coal, 7617.
Coke, per ton of coal, in lbs., 1155.
Tar and ammoniacal liquor, per ton of coal, in lbs.,

~71.
Value of gas, per ton of coal, in lbs. of sperm, 384.
One cubic foot of gas, burned in a 1N~o. 2 fishtail

burner (or union set), equal sperm candies, 3.12.
Value of one cubic foot of gas, m grains of sperm,

374.40.
Coke, trable, retains the granular structure of the

coal ; disintegrates when exposed to air ; durin~ com-
bustion gives out little heat ; and leaves a large mass
of stone coloured ash ; specific gravity, ].471.

lCombustible matter,.. 89.25
Composition Silica and alumina ... 54.44

( I’rotoxide of iron ...... 6.31

100.
This coal is well adapted for the purpose of gas

manufacture : the quantity produced is not large, but
yea will observe of a high quality, approaching several
of the Scotch cannels in illuminating power.

The coke is of Very inferior quality for heating pur-
poses ; but the quantity of iron share found in it is so
great that it may possibly turn out to be a product of ! lO)
value, ill)

~AME$ X)ATX~RSONt
Civil Engineer.

i
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I sub’oln corn arative avera_~e analyses ofJ . . P. ~. .
the three prmmpal kinds of fuel, fromwhlctti~
may be seen that the Drury Coal is precisely

]similar to the European brown coals: in the
proportion of its three principal constituents:

Brown Bla~-k Coal
Wood. Coal. and Anthracite.

Carbon... 51.4 to 52.6 [ 55 to 76 I 73 to 96.51
Oxygeu. 4:3 42] 26 19

1
23 3

Hydrogen 6 5.5 4.3 . 2.5 5.5 0.5 ~)

I embrace here the opportunity of saying
few words on the eon’tmercial valtte and
applicability of the New Zealand Brow~
Coal.

Although of entirely different charac.
ter, and, generally speaking, of inferior
value, te the older coals of the :Primary
formations, I cannot see any reason Why this
kind of coal should not be used in New Zea
land for the same purposes as a slmilar brown,
eoM is extensively applied to in various parts of
Europe, audparticularly in Germany, where it
supplies the fuel for manufactures of all kinds,
for locomotives and steamers, and for domestic
purposes. I am perfectly familiar with this
kind of coal, and can assure the people of
Auckland, that the ]3rown Coal of this country
is quite as good as that which is used in Ger-
many for the purposes I have just mentioned.
I would strongly recommend that any Com-
pany which may be formed for the purpose of
working the coal should also at the same time
establish Potteries for the manufacture of
earthenware. Remarkably suitable Clays of
every necessary variety have been shown to
exist in the immediate neighbourhood of the
coal.fields, by the borings which have been
made by the Provincial Government at my
request.* By the establishment of such works,

(*The following are the results of two borings m~e~n
the flats between Drury Hotel and the Drur) :Ranges,
under the direction of Mr. _Ninnis, to whom I am
it, debtcd for the tables subjoined :-

BonING No. I.
]o’eet. Inch.

1) ’2. 0 Dark soil.
2) 9. 6 l’qastic clay, ycllaw "rod blue.
3) 1. 6 Gravel and pebbles,
4)
5)
6)
7)
s)
9)
lo)
11)
12)
1.3)
14)

1)
2)
3)
4)
5)
6)
7)
s)
9)

1. 0 Yellow clay.
3. 0 Grey clay."
6. 0 Blue clay.

11. 0 Arcnaceoas clay.
15. 0 Grey clay.
2. 0 Greenish clay.
1. 0 Dark grey clay.
5. 0 Bluish grey clay.
2. 0 Sandy clay.
5. ’2 Volcanic ashes and gravel.
5. 6 Hard basaltic rock,

69. 8
BORING ~’o, l[.

I. 0 ])ark soil
7. o Yellow clay.
6. 6 Whit~ clay.
7. 0 Yellow and red clay.
1. 4 Brown clay.
8. {I Yellow clay.
5. 0 Brown.
4. o Redish.

10, 0 Brown.
4. 6 Gravel and Volcanic ashes
9. 6 Hard basaltic rocks.

63. 10.

¯ (
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the value of the coal would be made apparent i
to everybody, ’and the manufacture itself, if[
properly conducted, cannot fall to be r~nunera. ]
tlve. It may be interesting to you to know ]
that the far--famed " Bohemlan-Porcelain" is]
burnt by means of brown-coal, from a seam of, [
in ~ome places of 90 fectthickness. While star- [
lag the uses to which brown-coal may be up-
plied, I must warn you against thinking that[
it ~is suitable for steamers having to make]
10ng sea voyages. The bulky nature Of the ]
~ brown-coal" will always prevent such |
steamers taking it on board when they can i
procure " black-coal." (*But, on the other
hand, its qualifies as a gas-producing coal, as
the above analyses show, will render it valu-
able as an article of export.~)

I now come~ to another series of the older

¯ Terrify strata, examples. .el which are found
occurring m great regularity on the West Coast
from Walkato to Kawhla. The lowest are
drgdllaceous- the middle, calcareous~the upper,
arenaceous.
~ The characteristics of the first clayey strata
are, "a light grey colour, very few fossils, small
drystals of iron-pyrltes and gianconlfic grains,
whleh ~ive these clay marls a~slmUarlty to the
Gaunt and Green sands of the Cretaceous for-
marion in Europe. They are found on the

; Eastern branches of Whaingaroa, Aotea, and
Kawhia harbours.

Of greater interest and importance are the
calcareous Rrata, consisting of tabular limestone,

. sometimes of a conglomerate nature, some-
times more crystalline, the whole mass of which
is formed of fragments of sbelIs, corals, and
foramini-ferce, interspersed with perfect speci-
mens of terebratulm, oysters and pectens, and
Other shells. This limestone, when burnt, makes
excellent lime, and mav be wrought and polished
fdr architectural pnrposes.

The Beds of Limestone worked by Messrs.
Smith and Cooper, in the Wairoa district,
belong to this formation, as do also the rich
£oss!liferous strata from the Waikato Heads
towards Kawhia Harbour.

Picturesque columnar rocks of the same

and of gParlanewanewa near the sources of the
Walpa--the former haunts of the ~gantieMoa.

I went into those caves in the hope of meet-
lug with a rich harvest of Men skeletons, but I
was sadly disappointed. Those who had been
before me in the clays of Men enthusiasm having
carried .off every vestige of a bone. Great,
however, was my labour, and not little my
satisfaction, in dragglng out the head-less and
leg-less skeleton of a Moa from beneath the
dust and filth of an old raupo hut !--The Maories.
seeing the greediness wi& which the "pakehas’"
hunted after old Moa bones, have long since
carefully collected all they could find, and de-
posited them in some safe hiding-place~walt-
~ng for the opportunity of exchanging them for
pieces of gold and silver, showing thus how well
they have learnt the lesson taught them by ~e
example of the "pakeha." ....

The subterranean passages of the rivers in
the Pehiope. . and Mairoa. district are. hlghl, y
charactenstm of the hmestone formatmn. The
limestone rocks, fissured and channeled, are
penetrated by the water, and the streams run
below the limestone upon the surface of the
~rgillaeeons strata, which I have before men-
tioned as underlying the limestone. This also
explains the scarcity of water on the limestone
plateau which divides the sources of the Waipa
and Mokau rivers. The plateau is covered
with a splendid growth of grass, and would
form an excellent cattle run but for the deep
funnel-shaped holes which everywhere abound.
The Natives call them "tome." They are
similar to the holes which occur in the lime-
stone downs in England, and on the Karst moun-
tain on the shore of the Adriatic Gulf, where
they are called dolmes.

~he third and uppermost stratum of the
older tertiary formation consists of beds of fine
fossiliferous sandstone, in which quarries of
good building stone may be found. There are
whote ranges parallel, to the. primary mountains.
which seem to consist of this sandstone. I will
mention only the Tapui-wahine range, about
2000 feet above the level of the sea, in which

is the pass from the Mokau to the Whanga
nature, looking almost as if they were artificially nui country.
built of tabular l~locks, adorn t~ae entrance to Without a map on a large scale, which I
Whsingaroa Harbour ; and the romantic lime- have had no time to prepare, it would be use.
stone scenery, and the fine Caves of the Raka-~ less to enter more minutely now into a descrip-
unui river--a branch of Kawhia Harbour~ tion of the various localities in which the differ-

ent formations occur. I may, however, men-
tion that limestone and brown-coal have been
found in places to the North of Auckland, in
the districts from Cape Ro:dney to the North

are deservedly prized by the settlers of Kawhia
Harbour.

The Limestone Formation attains its greatest
thickness (from 400 to 500 feet) in the
Upper HZaipa and Mokau district, between the
Rangitoto range and the West Coast. It has
in this country many remarkable features.

No one can enter without admiration the
Stalactite Caves of Tana-uri-uri at Hangatiki~

Of these I would draw attention, to No. 1., 2 for
common pottery, No. L~ 6 and 8, for finer stoneware,
No. I., 7, for fire bricks. The various colourcd clays,
No. II., 2 to 9, will be applicable to every kind of pot-
tery. No. II., 8, may be used as acolour orpigment
in the same way as ochre and umber are generally
used.*)

i Cape.
i l’he horizontal beds of sandstone and marls
which form the cliffs of the Waitemata, and
extend in a l~ortherly direction towards Kawau,
belong to a newer tertiary formation, and, in-
stead of coal, have only thin layers of lignite.
A characteristic feature o£ thisAuchland
tertiary formation is the existenc~ of beds of
volcanic ashes, which are here and there inter.
stratified with the ordinary tertiary layers.

I must say no more on the tertiary sedlmen-
tart formations, in order that I may leave some
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time to devote to the volcanic formations which,
from their great extent and[ the remarkable and t
beautiful phaenomena connected with them, I
render the ~orthern Island of :New Zealand,
and especially the ]~rovince of Auckland, one I
of the most interesting parts of the world, i

VOLCANIC FORMATIONS AND PII,ENOMENA,

Lofty trachytie peaks covered with perpetual
snow, a Vast number of smaller volcanic cones
presenting all the varied characteristics of vol-
canic systems, and a long llne of boiling springs,
fumaroles, and solfataras, present an almost
unbounded field o~ interest and, at the same
time, a succession of magnificent scenery.

It i~ only through a long series of volcanic
eruptions, extending over the tertiary and post.-
tertiary periods, that the Northern Island has
attained its present form. It would be a
difficult task te point out the ancient form of
the antipodean Archipelago the site of which
is now occupied by the Islands of New
Zealand. I must confine myself to a
simple indication of the events which have
given this country the form it was found to
have by the South-Sea Islanders on their
arrival, many centuries ago, from the Samoan
group,~a form in all main respects the same
as is now before our eves.

]~he first volcanic eruptions were submarine,
consisting of vast quantities of traehytle lava,
breccia, tuff, obsidian, and pumice-stone,
which, flowing over the bottom of the sea’,
formed an extensive submarine volcanic
plateau. 2he volcanic action continuing,
the whole mass was upheaved above the level
of the sea, and new phmnomena were deve-
loped. The eruptions going on in the air in-
stead of under the sea, lofty cones of trachytie
and phonolithie lava, of ashes and cinders,
were gradually formed. These eruptions,
breaking through the original submarine layers
of trachytic lava, breccia and tuff, raised them,
and left them, as we now find them, forming a
more or less regular belt round the central cones,
and having a slight inclination from the centre
outwards. ~These belts I shall have occasion to
refer to under the name of "tuff-craters," or
"cones of t~s," or "craters of elevation."
In the comse o{ time the volcanic ac-
tion decreased, and we must now imagine
that tremendous . earthquakes oeenrred~that
parts of the newly-formed crust gave way and
fell in, forming vast chasms and fissures, which
are now occupied by the Lakes, Hot Springs,
and Solf.~taras.

Thus we now find in the central part of the
:Northern Island an extensive volcanic plateau
of an elevatlon of 2000 feet, from which rise
two giganti~ . mountains, Tongariro and
Ruapahu..They are surrounded by many
smaller cones, as Pihanga, Kakaramca,
Kaharua, Rangitukua, Puke Onake, Hauhanga.
The natives have well named¯ these latter, "the
wives and children of the two giants
Tong’arlro and Ruapahu;" and they have a
legend to the effect~ that a third giant, named

Taranah~, formerly stood near these two--that
quarrelling with l~is companions about their
wives, was worsted in combat, and forced to fry
to the West coast, where he now stands ia
so~.itary grandeur, the magnificent snow-c-upped
beacon of’ Mount+Egmont (8270 feet): These
are the three prineipal trachytie col!e~s Q~ the
2Northern Island. ....

teh By fox the grandest aud loftiest ofthree is Ruapahu, whose trun:-
cated cone, standing on a basis of about
25 miles in diameter, attains a height of
9 to i0.000 feet above the level of the sea--about
3000 feet of which is covered with glaciers a~d
[:erpetual snow. Ruapahu, like Taranaki, is ’
extinct. Tongariro alone can be said te be "
active. I was enabled to distinguish five
craters on Tongariro, three of which are to a
cert,Mn extent active. Steam is always issuing
from them, and the natives state that from the
principal crater, called 2~auruhoe, on the
top o£ the highest cone of eruption (75@ feet),
occasional eruptions of black ashes and dust ¯
take place, accompanied with loud subterranean
noises. I may remark, that the shape of the
cone is changing, the western side, for instance,
havln~ durin~ the Lrreat earth uake at Wel.
llngton, in 1854, fallen m, so that the interior.
of the crater is now visible from the higher

~oints in the Tuhua district on the Upper
hanganui. The remarkable fact, that snow

does i, ot rest upon some of the upper points of
the Tongariro system, while the lower ones
are covered all the winter through, shows that
those parts are of a high temperature.

(*I had no opportunity myself of ascending ~ 
: Tongariro, but I have met with the following
interesting account of an ascent of the highest
cone of eruption by Mr. H. Dyson, which w2s
communicated to the 2~’ew Zealauder by A. S.
Thomson, M.D.:-

Mr. Dyson’s Aczount o/ his Ascent of Tongariro,
In the month of March, 1851. a little before sunrise

I commenced my ascent alone, from the north-western
side of the Rotoaire lake, I crossed the plain and as-
¢endeA the space to the northward of the Whanganni
river. Here I got into a valley covered with larzd
blocks of scoriae, which made my progress very diffi-
cult. At the bottom of the valley runs the Whanga-
uui river. After crossing the river, which at this
place was then not more than a yard broad, I had to
ascend the ether side of the valley, which, from the
unequal nature of the ground, was very tedious, and I
kept onwards as straight as I could for the top of the
mountain. At last I came te the base of th~ cone, .,
around which there were large blocks of scoria which
had evidently been vomited nut of the crater, and had . -
rolled down the cone. The most formidable part of
my joarney lay yet before me, namely the ascent ¢f
the cone, and it appeared to me from the positioll
where I stood that it composed nearly one, fourth of
the total height of the mountain. I cannot say st
what angle the cone lies, but I htul to crawl up a con-
siderable portion of it on my hands and feet, and as it
is covered ~.ith loose cinders and ashes, I often slid
down again several feet. There was no snow on the
cone or the mountain, unless in some crevices to which
the sun’s rays did not penetrate. There: was not. ou
the cone any vegetation, not even ~he long wiry grass
which’grows ia scanty patches up to the very base c4
the cone. The ascent of the cone took me, I should
think, four hours at least; but as 1 had no watch, it is
possible from the laborious occupation I was at, that
the ascent of the cone looked longer than it was.
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But whether it was three hours or four ¯that I leas The natives immediately suspected.it was Mr. Dyseu, "
elambering*n~the~consffae~olle~haitedwiehdelightand .they we~t’tb~hiS house, .waited his ret~:ti.n~ahq
the mouth Of th~ great’ cldmn~y: up which I had beentook :several things froirF.liim. : He was. nd~v asu’s-:"
toiling. Tl~e ~¢n had j~Vbegun re.dip, and’I thov.ght peeted’man, and bis.donduet was watched. - .......
it might be a~dUt i p.tit., 80 t~.ttt’l had ascends&the~,_ , . , _. ............. -~..,~! ....
mountain frbfn the Rotodi’~lafr~ in’about eight hours. £’ae-seeo~a..active ’crater ot tne J.on~. ~ ~..I must eon~~s I ]tad ~ely any food With, me sysmm~at-tne top of a lower cone North of
thatIkeptp~sIfiegouat~go0d:paee. On tlmtop!of Ngauruhoe, is called KetetMd." Ace0~{ngto .... ’
Tongarlro ~x~ted ~.~ magnificent pr~l~., t, the .NativeJ the first eruption of thfset~ter took
nut the aay~Ca now c|oua.~ amt 1 coma see no uis- Bla-- -’-- * ...............tunes. The crater is _nf, arl7 .circular, and from after- p c.~. wlmmmneously w,m:- me. weatngton’ ’ "
wards meash~ing with eheeyea piece of ground a~u.t .ea.hq.ua~keof t8o4. From.Ta~. lake I.saw
the same size~ I should tl~.k it wassix hundred, yarns, larg’e sac[ dense vommes ot steam, larger tliau ’
in diameter~ The llp of’tl~e crater..was sharp v out. those f-~m~ l~wauruhoe emerg.in,~ ~L~ ,t~
stdethere ~asRlmostnomag t)ut loose emaersa.naKetet~’:2--~- ,,L_ ,L_._, ~., , ~ ,.ashes ; ins~ofthe’ e~atdr thea’e~:~vere lares :over- - -~,~..-],,~.,~,~: ..tan" .~mrtt .a~W~ve,poll~; :on’
hanging ~rvl-~’~al~ yeIIos¢ c01our, evi~t!#.pm., [She- T.0a.~! ,~’stem’ ~s a great S~Ifatara :on.’ ....
duced by the.~sublim’a, ti~fi, ~ .s~l. p.hnr:d.T.he llp e~,,lhe [the nor t~-Westmm .slope .of..the :.ra~g~.i~ ,’]Pile ." "
eraser is not af equal heigett.,att: man ,. trot I think. I { hot sUluhu~ou~ snrln~,s ~f that --ol~’o~--~" ,’.~w .
c v " k uti~[l "~ " n ¯ "" " rT .... r e, .: ........ .~a~ ̄
ould ha e wM eel re ~,, e sgtlther side.te the ......... . .

highest, and :the, nortl~er~;~W ~%e’;e I’stood, th~lbwest.-I often .~cl by .the
nattves .0.~.aeeoMRt.~:-the,, ..... .

:~ "g. ~ .! p , . gaff ,. i " .’ .- ’
rock to rock?~---~ s0me.of the st0neathrownin.I~hea~d cone.eapp~l witha rising cloud of white’stham; - -
~oming -~n~e was a. io~" ~urmtmng soun~.¢tarmg the twd ma;,~t;~- .... ~’to; .... t~..]:.~ --.~^ ~.
the whole t~e.~!was at the top, such as ~ou .-- ~ ,- - ~ .. , .......
tiear at the boiling spri~s ~fRdton~,i~a: a~t~atlp~o,s~o.e u .ponlav~n aesers ot punnee ~eaaea 13y
and which is ~,,unlike the::~/~bise hear& in it .°steele tee nattve~b~, ekn¢.tapu,) and the whole reflected,
engine room ;s~hen the engine i~ at. work. ̄ There .w~s as by a mlrro~, bv the wat~ra of ~-.alc,~-~ou,~ ’ "
no eruption cleverer.or ~as!kea.darit~g the time-I’was L~tz. ~TAUpn# ;~ 9.~ E--n~l;,h’~’.~;loo’" ~,,~’~" "

.... a " ear c that t~ar h ....... -~.-~-m--~-~,, ,w,~there, nor was there ~y app an e. eo ad ¯ .,., .... ., - . ,,,, .. ~" .. ,.
been one lately:~ I saw~ no/lava which had.~t recent lu .~ne ~. ,w~_ on~ 1rein 2e ~Aerepa ~ A~: ....
appearance i:n0twithstamling all this, I did ’nOt ted ruru, and i16 broad, rhls lake ~s. s~,i ,,
.comfortable whe~rel, t¢ed ia..~ of.an emptiou.~T.he~by elevatekl pumi’ve~ stone plateaJ.L%, abort 2000: -"
air was not cola--me a~cent eta mane me no,--out x feet abovb th ...... .~ .~ e _~ ~ ....¯ .-. ̄ " ¯ . ~ t~ .~ ~u~t #~. ~I~-Va~i¥0;t/1O, . ¯had ume to cool, for I remained at. the crater nearly ¯ , ,r, ....... ’ .’ .......¯ - ~ ...... . - lake. £/10 w.a~dito:n~er~ taKmg~ l~ rose trornanhoar, kt~ab0ut2p.m.,Icommenced my dmceut ,,~ . ~ ,’ . , ... _ ¯ .... ’ -
by the same~ 3v~y lhat :I ascended, ~.A .fog or cloud. ~onganr% n0ws~tarough .the,:lake~ traversing~
passed over where I was, and caused me to line my the pumice-Stone plateaus on -either side, - In,
way for a short time. When descending I saw betweenaccorclanc6 witi- lh- n~L’-- T L .... , __1..... ~t b ~ ~m~ ~ u~v.e mreauy pro-Tonganro and ltaapahu a lake about a mile m seal ~ "" ~’*"" " ~ - ’¯ .- pc -or tee :a~tigme and t~owee Waikatodiameter. I ~oiild see no stream flowing out of ,t on ~ , ¯ , .., . , . ,
its western side. An extinct eraser may also be seen ~laln~tl ..e.~-~¢O .C.~,~try. will- form the
near ~he base of Tougariro.-’It was almmt-dark Upper ~a/]t~M. ~a~n * - ’ .......
before Ireaehed the Whanganui river, and, although ~It is’. 3ne. of the most ~ characterize
in strong condition and a gbo~ walker, I loll emn-.

features-~,i] the. structure., of the-Northern~letely done up, and I fell asleep in a dry water-course
e night was cold, but I slept soundly until.daylight" Island,. t ~, : from the. shores, of Taupe

when I immediately rose and continued my descent, lake, an almost level punlic~-stove,’p~ia,,~
and at I 0, a.~:;.l reached, my .’ residence at Rotoulre, called K~ ngaroa Pla/n+---stretch~S at ~ fobt~
with the shoeh almost torn-off my-feet.,. of~he Bas~ Ca~.rmage, with ~ :~ry:gradual.:~: -

As far as l’~can learn, Mr. Dyson, in. 1851, ildeseent..~ the.e~t between -Wh~katan*. ,and -
and Mr. Bidwell, in 1839, are the only i~latata,, i ~.pl~d~ whichsthoughnow’present~ . .
Europeans Who have ascended the highest cone Ling a stm/i te ,appearance, will, I .h~.pe; at~ no .:
o~ Tongarir’9.~ . : ’.| distantdeI r, he egnverted into fine grassy plMns, -

The difficulty of .ascending Tongaeiro ts!fcapgble~f~upportieg largefloeksof sllebp, ~.~
still the same. as when:Dr.-T.hom,~on pub l~.~, ~n. a’~ iilaF wa,y.,:a higher, vettmtficiplatea,,
the foregoing, ae, cquu% ’" .1~ ~0es," as .he.~y,~’~[consi~ting ’~. tmehytie-tqff. :~ ~m~ ~breix~ and

of the scotiak,,but fryer the.L.~tm~yof ths-S~,L~,q more .~rtherly-direction to, the Eaat! Coast,
who have mane ~ttm~motmtain-. tapu,, or saetea;~y’l betw~,~\~akelu and T~u.,,man., *h,,**~k~t
calling it the ~ backbone gad! head of their grcafdmee~.:| ~.~*~::~**q,r~" ^¢ Lt,:~t, --. ^~,’ =SYf~,,’,~..*’~.~"
tor. Art travellers wn0rllave:mmva tmemmm~’t~, :~W./..1. "i -,-,.’ i.t . ,-,, ’ ., , ~’,,’’ ,. ,-~ ,,.
natives to ascend Tougariro~ h~ve,’xhet with in.dl~t~l" ann Jomtr t~ un one sine ot .atlauraKt L~-tUt~ : -
t*fasals. Th~’on]y-waym~t:ove~tllisdifllmtlty~l,~t.~ ~’ ~ :’~;~, " " ¯ ’ ’ .....
¢o ascend the mouutain unknd~wa tb.~e:u~tfivm ~ t~e:J ~ The ,~l.lgwing p~i’fition.., of ~om? Of the pzineipat
~place, or even, yourowwnafives. : "Mr~ D~/son dM._~t~ i ]~oints m;t~ "Up.~r ;Waxkato ~as~.n, a~’ they :result
~but his ascenttw~ .discovererS. by. a--eatio~e.1flett~: ~rom my.ot)servauous, may ,eo ot mmress: ....
Daring his pr0gress.-up the~.monxttalr# he t~’~r:a.i : : . Let, S. [:Y~en. o..
time the litfle:freqmmtedlmth’whichleads.’albt~.;me: ~ : . ~ i’. " . . . J of Gr.
¯ bas~,ofTonga~r~to’Whtmg~aL;Anativetetffrl~:’:l~uaPa~.~’.~..Ptm".v ..... x ............?39*, 1~ | 175o~$’
from that pla¢~ oh~erved~ hi~. fobt-m~_ s, anti knew’ .~o,aganro,~gam~.~ urater,:.,.~ 38o~4 | 1.7~t4I.
them to be th~e~of-a~:Eufope~: ~ he:saw Wke~ ,wmgam, ent~oe .m~ ~-aup~i ’48, 42" [:!-7~ 48"
the footsteps l(fft the:lmtl~ ~, ~a:ihis’arrivalat.’l~to~. ,~ ~ ....... flail=refrom. ~anpotaki..,. 35° 31’ ]~.176o 2’
air% proclaim~l:tlmt ~Eutol/em-was~ ~ow wanutrmg .~u~aw~-~, ,a~m~an’s.ra.on me I ~-’"
~about alone on the sacred ;mdtintain of Tongariro. " snore otxst~pQ ............... :... 38° 41’ [ 17~̄ 48’

.... 2.
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tim Co:o uaudel rang~ is c3vered with trachytie
breccia, and again, on the West Coast, the
same rock forms ¢he coast-range from Manu-"
hau to Kaipara. This extensiveplateau is inter-
sected by many deep valleys, the sides of which
arc eharacterised by a succession of remarkable
terraces. The same plateau is also broken in
many plaees by more or less regular trachytic
cones from 10O0 to 3000 feet high. That you
may become acquainted with the geological
character of such mountains, I will mention se-
veral examples,.the names of which are well
known amongstEuropean settlers. To this class
of mountains belong Karioi on the West Coast,
near Whaingaroa, l"irongia on the Waipa,
the regular cone o[ Kakepuhu between
the Waipa and Waikato, _~laungatautari
on the Waikato, Aroha on the Waihou,
Patauahi or Mount Edgecombe ou the
East Coast/ and many others. The only
active mountain Which belongs to this class is
Whakari or White Island, in the Bay of
Plenty, a solfatara like the active crater of
Tongariro.

(*Mr. David Burn, in his account of "A
Trip to the East Cape," says:-

In about an hour after passing Flat Island, the
snowy vapour upon White Island began to be
discernible. By 1 p.m. we were in immediate
contiguity with this remarkable island, passing quite
close to its southern extremily. As we made our

the landing may be rendered perfectly easy; but
although, this day, the water was smooth, still there
was such a swell that judgment and caution were
requisite to pick out a spot where best to escape the
rollers that tumbled on the rough and broken beach.

Never shall we forget the grand displays which we
beheld in this sulphurohs cauldron. Its paintings
fresh from Nature’s hand--its lake of gorgeous green
--its roaring jets of stormy vapour--are things to he
witnessed, difficult to be described; but surpassing all
these, and as if their central attraction, there was a
fountain, seemingly of molten sulphur, in active play,
which shot a column of wide spreading green and gold
into the scorching atmosphere. The beauty of this
fountaiu was surpassing, aml wo were under the
in~pression, that from its energy, the ~olcano was more
than commonly active in its Workings. We were
very c~rcumspect in our approaches, as the surface in
places was sea and yielding, and we knew not to what
brimstone depths an unwary step might sink us. Our
difficulty in walking, therefore, arose less from the
,heat, though that in places was great, than from the
apprehension of sinking too far in the sott erustace0us
surface, from wlfich diminutive spouts of vapour would
spit forth as if to resent our intrusion. Whenever we
thought the ground at all doubtful~ we sounded our
way by hurling large stones to see what impression
they would make, and we adventured or avoided
proceeding accordingly.

Time, to our grea~ regret, would not admit of a
minute exploration, but all the grand features of the
islandhad passed under view. We looke~l in vain for
the gorgeous meadow described by Captain Drury; but
we had only to enlarge any of the numberless
miniature vapour holes to obtain pure crystallised
sulphur hot from the bakery, and at the same time to
convert these holes into more active vapour jets. The

gradual approach;its aspect was of the most singular streams that issued in various directions were of
description. Except’on its northern point, to which boiling heat, limpid and tasteless; but, though sulphur

...... was everywhere strewn around, it did not appear
,the sulplmraus vapour (toes not seem to reach, l~ is to be i uantiti ~ " " = .....¯ " ’i n "" re a" h of n q es sumcxen~ mr smpmem~ter anutterly destitute ox vegetate ; mere a p ~c es hour’s sto we return " "" : " "growing uuderwoodi but in every other direction, the with the ~)~sit, and ~:c~° ~’nU~eso~Pd g[:attYur d:~lgh:ed
island xs bald, bleak, and fro’rowed into countless deep-Captain for having put it in our power to cn’o it = ~’

~S~n~ue:iii!C?rdeA[~ca~dsPa~nde~:ot~211~???!~2ini! ] m~r. ~eaphy has kindly ~:~ished :eYwlth a¯ g y " g " g" g p ! [ pan views of this singularly interesting
sulphurous bosom to our eyes and nostrils. If the I ]~lAnf] $~t
OUt’er and western sides of White Island he blank and I "~%~- / .................. ~ 1I we tags a w~(ler wew of the ~’eolo~,ical
furroweu, its tuner elrclc is cnasen, as I~ were, in a I lea s

an
° °

rare and picturesque manncr,’the sides of the hills, ] ture d the physical outline of these
fi’om their lofty mountain summits to the base, being[ j’ust described high plains and ~)lateaus _~n--
combed into innumerable longitudinal ridges of a lsistino, of r--ul r 1 ~ . r , 7,, . . ... ~, ~g a ayers ot zraenyue rocl(s,florescent bronze of bril6ant ann varmgatea nue. i " " - .........

Of this island, Captain Drury, of tI.M.S. Pandora, I sreccm, ann m~, we strait find that the steep
gives the totlowing description in the "New Zealand cones of Ruapahu and Tongarlro rise from the

centre of a vast tuff cone of extremely gradual~]ot ":~ ,
"White Isiand, or Whakari, is about three miles in

circumference, and 860 feet high. The base of the
crater is one ’and a half miles in circuit, and level with
the sea. In the centre is a boiling spring about 100
yards in circumference, sending volumes of steam full
~000 feet high in calm weather. Around the edges of
the crater ~’O numberless smaller geysers sounding
like so many high pressure engines, and emitting
:steam with such velocity, that a stone thrown into the
ortex would immediately be shot in the air.
"Here and there are lakes of sulphurous water,

dormant; but the whole island is sO heated as to make
it difficult to~alk: From the edges of the crater the
scene below is u~fly to:he compared to a well. dressed
meadow of gqrgeous green, with meandering streams
feeding the boiling cauldron;, but on approaching, we
find this green tobe the purest crystallised sulphur;

’̄No animal" or insect-breathes on this island,

inclination, the basis of which occupies the
whole country from shore to shore--from East
to West--havlng a diameter of 100 sea miles,
and forming the largest cone of tuff~, or in
other words, the largest crater of elevation in
the whole world.

~he tint Springs.

Intimately connected with the described
volcanic phmnomena of the active and extinet
volcanic mountains, are the Solfataras, Fuma-
roles, and Hot Springs. They are found in a
long series, stretching" across the country in a
N. ~T. E. direction, from the active crater

scarcely a limpet on the stones, and 200 fathoms will .-Ngauruhoe in the Tongariro system, to the
hardly reach the bottom within half a mile of its active crater of White Island (Whakari),
.shores." . They occupy the chasms arid fissures to whichBeing under the lee ofthe is’land:and in smooth~ ~ -- ~ ~ ,~t nave atreau rexerreawater, Cantata-Bowdeni in the most obliging manner, ̄ _. Y. ’" .
hove the steamer.t0, and, lowering one of the quarter, ~ "J.’here is.only one other place in the. world
boats, conveyed uslo~ shore to enjoy a personal llin which such a number of hot springs are
ins ection ofthisgrandnatural curiosity.:~ There are h " " " "P ............................. I£ounttt at have periodical outbursts of boilln~
two spots at vChich t~ hina~hg may i~ ,eneeteo, at tlae 1. .... "ha" is -’- r._,_. -, .~-_ ,,. ~"
opemngs o~ unroawr’vase nz ~a~.¢ra~er, t,y a v~,.* I ¯ . .- . o ¯ , ¯ .,
little exertion in dtaring awaysorao of the boulders, tgeystrs ot wmcn are ot prectsety s~mttar
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character to those in New ggalaudr~ Thageygra
or boiling fountains of Iceland, long celebrated
for possessing.this property in an extraordinary
degree, have, indeed; strong’ rivals in the puias
and ngawhas of New Zealand Although there
may be nO single intermittent swing in New
Zealand ofequal magnitude with the greatgeysir
in Iceland, yet in the extentofcountry in which
such springs Occur, in the immense number of
them, and in the beauty and extent of the sill-
ceous incrustations and deposits, New Zealand
far exceeds Iceland.

In enumerating Lhe principal of these
phaenomena, we may begin with--

1. The active craters of Tongartro, which
are at present, in the condition of solfataras
that may be called the state of repose of active
craters, and with the hot springs rising on the
slope and at the base of that mountain.

2. We then pass on to the Tokanu and
Terapa springs, on the Southern extremity of
Taupe lake. The principal ’puia’ at Tokanu
is called Pirori, an intermittent fountain whose
column of boiling water, of two feet in diameter,
sometimes reaches a height of more than 40
feet.

3. On the opposite side of Taupe, at the
:Northern extremity of the lake, we again meet
with hot springs, and with a river of warm
water called 14/aipahihi, which, rising in the
extinct volcanic cone of Tauhara, falls, in a
vapour-crowned cascade, into Taupe.

4. Descending from Taupe by the outlet of
the Waikat0, We find, on the left bank, in the
midst of a great number of pools of boiling
mud, a fumarole called Karapiti, an enormous
jet of high-pressure steam, escaping with such
force as to produce a sound like letting-off
the steam from huge boilers and as to eject to
a great height sticks, or the like, thrown in
by the curious traveller. On the right hank is
another fumarole of similar character, called

7. :From the same range, .tile warm.water:
river Waikite takes its origin. On both sidels
are deep pools Of boiling, water, or~ the

] margins of which we discovered mos.t be au.fif~il
ferns, hitherto unknown, one species belong-
ing tothe genus’ h;ephrdepls, the ot.her to
the genus Goneopteris These ferns are.
remarkable not only for their elegance, but also,
from the peculiar circumstances under which
they exist, as they are always surrounded byan
atmosphere of steam.

8. We now come to the well-known RC, TO-
~ArL*SA, the most wonderful of all th.e wonders
of the Hot Springs district of New Zealand. I
will not attempt to describe inn hasty lecture
like this the beauties of this FaglT-land: Whgl-
ever has once had the happiness to look into the
blue eyes of Otukapuarangi and Te Tarala
can never forget their charms; and whoever
has stood beside the boiling surf of the ~’gahapu
basin will always retain a vivid impression of its
terrors. The terraces of siliceous deposit on
the shores of Rotemahana are unequalled in
the world, nor is there any thing that even bears
any resemblance to them.

"9. On the Rotorua lake the intermittent
boiling springs of Whaka-rewarewa are the
most interesting. Waikite, the principal "nga-

intervals of considerable len~h, son~etlmes
extending to many months, all these ’ ngawhas’
begin to play together and form a scene which
must be most wonderful and beautiful. :

The hot springs of Ohinemutu form
agreeable bathing..places, the fame of which is
already established.

10. The last in the line are the great
solfataras on the pumice-stone plateau between
Rotorua and Rotoiti--sueh as "l~’t~itere
and Ruahine.

Parakiri. I will now say a few words in explanation of
5. About twenty-five miles below the these phamomena.

outlet of the Waiketo from Taupe, at the ’ pa’ All the waters of the Springs are derived from
Orahei-horaha, both banks of the rapidly, atmospheric moisture, which, falling on the
flowing river are perforated, in more than a high volcanic plateau, permeates the surface
hundred differet)t places, by fumaroles and ] and sinks into fissures. Tautm-~the axis of
boiling springs, most of which are of the [-which corresponds with the line of the Hot
intermittent kind ; and siliceous incrustations [ Sprlngs-~--may also be considered as a vast
of beautiful Colours decorate the banks of[reservoir, from which the lower springs are
the river. Temimi-a-IIomaiterar~ji--the prin- ! supplied. The water, sinking into the fissures,
cipal geysjr--throws up its large column of[becomes heated by the still-existing volcanic
boiling water at intervals of about two hours to ] fires’ High-pressure steam is thus ~fenerated,
a height from 20 to 30 feet. An immense which, together with the volcamc gases,
volume of steam succeeds the jet, and the decompose the trachytlc rocks. The solub:e
water then suddenly sinks into the basin, substances are thus removed hy~ the water,

6. At Orakei-korako the line d hot springs which is forced up, by the .expansive force of
crosses the W.aikato, and continues along the the steam and by hydrostatic pressure, in the
foot of the very" rvmarkable Pairoa ranqe on shape of boiling springs. The insoluble
the Easterly side~ofthe Waikatg. The almost substan~s form a residuum .of white or re~
perpendicular Western ,side of this, range is fumarole clay, of which the hills at rrerapa round
caused by gn immense ’ fault’ in the volcanic Rotemahana and the Pairca consist. ~.
plateau, corresponding to a deep fissure in the All the New Zealand hot springs, like those
earth-crust, from which sulphureous acid, sul- I of Iceland, abound in Silica, and .are to be
phuretted hydrogen, sulphur and steam, are dividedintotwo dfstlnct¢lasses=the one alkaline,
continually esca~g, :while huge bubbles of and theotheracid. To the lat~rhelong the sol- i
boiling ash-coloured-mud are rising on the fataras characterised by de~itsofsulphur, and~ ,,~,.
surface, neVer forming intermittent fountains. ~ the
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intermlttent springs belong to the alkaline class,
in which are also included the most of the ordi-
nary boiling springs. Sulphurets of Sodium and
Potassium, and Carbonates of Potash and Soda,
are the solvents of the Silica, which, on the cool-
ing and evaporation of the water, is deposited in
such quantities as to form a striking characCer-
istlc in the appearance of these springs.

Here I must leave this interesting subject.
To enter more deeply into the theory of these
phrenomena would be out of place here. It may
be, however, well to mention that numerous
facts prove that the action which gives rise to
the hot springs is slowly diminishing.

I must also state my conviction that ere
long these hot springs will be visited by many
travellers, not only tbr the sake of their beauty
and interest, but also for the medicinal virtues
they have been proved to possess. Already
many Europeans have bathed in, and derived
benefit fi’om, the warm waters at Orakei-
korako and Rotomahana.

I am unwilling to omit the interesting
legend current among the Natives in reference
to the origin of these hot springs. The legend, i
as told by Te Heuheu, the great chief on the
Taupe lake, is the following :-

The great Chief Ngatiroirangl, after his
arrival at Maketu at the time of the immigration
of the Maories from Hawaiki, set off with his
slave Ngauruhoe to visit the interior, and~
in order to obtain a better view of the
country, they ascended the highest peak of
Tongarlro. Here they suffered severely from
cold, and the Chief shouted to his sisters on
Whakari (White Island) to send him some fire.
This they did. They sent on the sacred fire
they brought from Hawaikl, by the taniwhas
Pupu and Te Haeata, through a subterranean
passage to the top of rongarir), l~he fire
arrived just in time to save the life of the
Chief, but poor Ngauruhoe was dead when the
Chief turned to give him the fire. On this
account the hole through which the fire made
its appearance--the active crater of Tongariro--
is called to this day by the name of the slave
-Ngauruhoe ; and the sacred fire still burns
within the whole underground passage along
which it was carried from Wlmkari to
Tongarlro.

This legend affords a remarkable instance of
the accurate observation of the Natives, who
have thus indicated the true line of the chief
volcanic action in this island.

Having now described the older and more
extensive volcanic phmnomena of the interior,
I proceed to notice the later ph~enomena of
volcanic action in the immediate neiqhbour-
hood of Auckland.

TIIE x~UCKLAND VoLCA~IC DISTRICT.

The Isthmus of Auckland is completely
perforated by volcanic action, and presents a
large number of true volcanic bills, which, al-
though extinct and of small size, are perfect
models of volcanic mountains. These hills
~once the funnels out of which torrents of
burning lava were vomited forth, and after-
wards the strongholds of savage cannibals--
are now the ornaments of a happy land the i
home of peaceful settlers, whose fruitful
gardens and smiling fields derive their fertl]ity
from the substances long ago thrown up from
the fiery bowels of the earth.

My Geological Map of the Auckland Dis-
trict contains no less than sixty points of vol-
eanlc eruptlonwithlu a radius of ten miles--

the variety of which, together with the reg-a-
larity of their formations, gives very great
interest to this neighbonrhood. The newer
volcanic hills round Auckland are distinguished
from the older ones in the interior, not only by
their age, but by the different character of their
lava~the older being trachytie, while the
Auckland are all basaltie.~I have not yet
mentioned the difference between Trachyte
and Basalt. I will therefore say a few words
in explanation. The difference consists in the
minerals of which the rocks are composed.
Trachyte is composed of a mixture of glassy
feldspar (Sanidin) and hornblende : obsidian
and pumice-stone are the usual concomitants of
trachytic lava. Basalt consists of a minutely-
crystalline mass of feldspar mixed with augit :
an admixture of greenish grains of Olivia
is characteristic of basalt.

In order to gain a clear idea of the history
of the Auckland Volcanoes, we must suppose
that before the period in which the Auckland
Isthmus was slowly raised above the level of
the sea, a submarine volcanic action was
already going on. The products of this sub-
marine action are regular beds of volcanic
ashes, which form highly interesting circular
basins with strata always inclining from within,
outwards. You will at once remember several
striking examples which I can mention--as the
Pupuki Lake on the North Shore; Orakei
Bay in the Waltemata; Geddes’s Basia
(Hopua) at Onehunga ; and the tidal basin
(Waimagoia) at Panmure;--Pupuki Lake, be-
lieved to be bottomless, has been ascertained by
Captain Burgess (who kindly sounded it at
my request) to be only 28 fathoms. I call
those basins and similar formations, tuff craters
or tuna-cones. The excellence of the sell of
Onehunga and Otahuhu is owing to the
abundance of such formations, decomposed
strata of which form the richest sell that can be
met with. :It is curious to observe how the
shrewder amongst the settlers, without any
geological knowledge, have picked out these
tuff-craters for themselves, while those with
less acute powers of observation have quietly
sat down upon the cold tertiary clays.

After the submarine formation of the tuff-
craters, the volcanic action continuing, the Isth-
mus of Auckland was slowly raised above the
sea, and then the more recent eruptions took
place by which the cones of scoria, like Mount
Eden, Mount Wellington, One Tree HiLl,
Mount Smart, Mount Albert, and Rangitoto,
were formed, (*and great out-flowingsof lava
took place. Many peculiar circumstances,
however, prove that those mountains have not
been burning all simultaneously. It can
easily be observed that some lava streams are
of an older date than others.*) In general
the scoria cones rise from the centre
of the tuff-craters, (Three Kings, Wai-
tomokia, Pigeon Hill near Howick.) Oc-
casionally, as in the instance of Mount Wel-
lington, "they break through the margin of
the tuff-crater.

The Crater System of Mount Vy’elling-
ton is one of the most interesting m
this neighbourhood, as beautifully shown by
the large map, which Mr. Heaphy has kindly
prepared for me from actual survey. (*There
are craters and cones of evidently different ages.
The result of the earliest submarine eruptions
is a tuff-.crater. The Panmure road passes
through the tuff-crater, and the cutting through



its brim exhibits b&tutlfnlly" fli~elraracteristic
o~ward-inclinsti~ of the beth of a~hes~ ele-
vated from their former hori*.ontat:l~els by the
ertptions, whith threw up the.two minor erater
cones south of.the road.-oue of :which is now
cut into by a scoria quarry. ~f*,~a Compara-
tively long perlod of quioscentfe, 6tt~ from the
margin of the t~st ci~iter syltvm th~ gnat
scorla=cone of Mount Wellington,. from whose
three craters ; large streams of basaltic lava
flawed out in a Westedy dir~’tion,, oztesa’ding
Ndrth and South along the existing ’valleys of
the country, one stream flowing into the 01d
tuff.-dr/Lter, and spreading round the b~es of the
miialler crater cones, The larger masses Of
thesb streams flowed i~ a South-~vesterly di-
rection towards ~he-Manul~u, coming into

rdcontact ~’~th tke ~lder:a_nd long-hef~eha ened
lava streams of "One Tree Hill." The traveller
on the Great ~_outh Road will observe about
o~e mile east ~f the "Harp tlan" the peculiar
difference ~’n tl~e ,eotoiir on :the r6ad, sndderdy ’
claang[~’£r0/h red to black, where the road
leave~ t~e Older an~ more decomposed lava
st~reams of One:tree Hilt and pa~tles on to the
~ew’antt nndeeompoaed lava atr~ani~ of Mount
Wellington. ’ The farm¢i-s halv~ becm able to
avail themselves-of the <tecomoosed lava
surface, which rs now beau,t:fuly grass-
cov~ed, hut not of the st0neficld" of the
newer Motmt Wellington and Mount Smart
streams.

’i’he ~e$ a~ the ".Three Kings," Pukaki,
lVlouut.sm~a-t, MOunt ’Wellington, ’&c., are the
result ofj~reat,buiJbJes in the la’¢a streams--
o~as~one~ probably by the ggfierati0n of.gases
and. vapour as the hot mass ]~olled onward over
marSi~y-piains. These bubbles broke down on
their thinnest, pgrtr--the rqof--arid the way
ihto" the caves is ahvays direbtly dovcnward.~)

Examples,of ev~rygradatiou may be’seen--
fromthe simple tuff-crater without.any cme, to
those which are entirely filldd up hy the scoria
cones. Especially ihteresting are ihose ,vhibh

.may be said to i~present the middle .state, in
Wliieh timre is a small cone .~ta~diUg like an
island in a large tUffrerater, alad shrrounded by
elther wat~eror ~wamp. Perhaps’the most per-
feet specimens of this kind occur at Otah~hu
and near Captain Itaultain’s, a map of
which, from actual measurement, has been
i~.~cpared byMr: W. Boulton. You need not be
alarmed v, hen I tell you, that even the very spot
on Which we are assembled is the centre o~ an
o~d tuff-crater, from which fiery streams once
i~sued, and which has thrown but its ashes
towards the hill ,n which the barraeks stand.-
In order to_account for these.va~ous shapes, it
must be borne in mind that die copes of scoria
~ve~e .....once }~rtgher, but on the. cessatlon~ of
%olcan!e a~ion they :sunk down m cooling, and
s~ae entire~y $$appeared.

~£hat "thp-=Aue.~and volcanoes were, in the
trxm sense of the word, " burning mountains,"
isiproved not only by the lava-streams, Which
are immeqse.ia com!~arison to the size of the
c0nes, but alsb from the pear-shaped voleaaie
bombs which,, ejected from the mountain in a
fluid state, have- received their shape from their
rotathry naotloy., through the air. that t~le
eruptions’ of~the &uckland volcanoes have been
of com paratlvely r~ent date,: isshown by the
f’a~ that:theashes everywhere’ ocetpy the sur-
"f~o, an~ ~ the la’-a-streams have~tsken"the
course of :.the existing valleys. (.Tiffs is
beautifully dxemplified by ~he IFobably s~mul:
tahe0us-]’ava Streams of M0ufit Eden, the

]
Tlm~" Ki~g~, and Mount h;l~rt~ which,
£owlng-through a eontract~ YId~y, mee~
~ltoget.har--on the Great North ~n4
~orm (mY large stream to the.shore~ ~ ~1~ Wgi-
temat~ terminating on th~ .welt-known long
ree~ West of the,Sentinel Reek.*) But many
thous~dyears may have pcss~ since Raug, itoto,
which is probably the most r~ut of the Auck-
land ,~01eanoes, was in an aeti~# ,st~t:e,

I h~vo been frequently asked whether i.t i¢
~t~. as a countryman 0£ mine who some
:yoars ~ travell~t in New Zealand is .said

have told the Eur%vean settle~, that N~w
Zealand is a. pleasant ootmtlT, ;hut that they
.had cvme a thousand ~e~rs too soq~. tn
~swer to this I ]]ave .to ~mark ~ any
one who knows anything of geological ~nce
must be ~¢¢are,-that "a then ,s~md ears" ,h" an
:~dmost inappreciable space,of .time ,i~ ~e/eren,c9
to geolog4~al changes. And I would rather_
s~y, that it woutd have been better for ~ew
Zealand if it had been eolonized a ,thousa~
years ago, as there wauld then. have been. no,,
Cause for the discussion of the "Laud Que~taon.

I should have much pleasure .in saying :a
great deal more on the ,Geology of New Zea-
land, but time will not permit me. Many sub-
jeers l have "been compelled ~;o omit altogether
~such as the Quartary formationin, theDrury,
Papakura, and Waiuku ~lags; ~ae ,Basaltic
Boulder formation ; the :kllavial fox,nations ia
the 5~iddle a~ad Lower ,Walka$o Basla, and
other pisces ; ar/d I have said ~othing of ~the
changes which are .now going on.

The materials which I ’have aceumulated
during my six months’ sojourn in ~,,le~,Zeal~nd
will, I expect, require several years of lahear
to prepare for publication ; and, unless the war
which now threatens my own cotmtry should
Unhappily interfere to prevent tho¢ompletion o£
the peaceful scientific’ undertaking of ,the Ex-
ptditionto which I bdong, it will g{ve me
great pleasure to forward to Aueldand eopi.es
of our publications respecting :New Zeal~md,
accompanied by an atlas, containing the maps
and other illustrations.

In concluding this lecture, I cannot omit the
opportunity of saying a few .words of farewell
to the inhabitants of this Province.

Now that I am on the point of lvavlng
AuCkland, I turn in memoty :to the hour in
which I made up my mind to leave,my friends
on board the Frigate "~Novara" and to remain
~or awhile in New Zealand. I can assure you
it was im hour of great anxlet~, but I am gi~
to say I have never regretted the decision to
which I with so much difficulty brought myself.
Having received assistance in my,labours from
all sides, I have arrived at results which have
.afforded me much satiffaction, and which I
hope .will not be without good fruit to the
present and future inhabitants of this’Province.
Having at first felt some diffieulty in making
up my mind to remain, I now feel a’similar
difficulty in leaving. Home-ties, however, :are
I:drawin~ me homewards, and I must quit the
country in which I have spent so many happy
days. In parting, I have one request’te mal/e,
--L-that you will remember me as kindly as I
will remember you; and I have one wish--
which is for the prosperit’y of the. Colony of
New Zealand, and the advancement of-the
¯ Proi, inee of Auckland.

Dr. ~ERDLNAND ’HocRSTETTER.

[l~IoTm--The chief additions made since the delivery
$$of the Lecture are thus distingaished~( ).’]
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