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PREFACE.

Ix the following work that part which is from the pen of Mr. McKay
1s introductory to or explanatory of the locality and geological
position of the rocks described by Professor Sollas, and the whole
relates to the Hauraki goldfields of the Auckland Provincial District,
and mainly to Odpe Colville Peninsula.

The descriptions by Professor Sollas, with accompanying notes,
constitute the report on the rocks submitted to him by the New
Zealand Government, and the greater part of the information
added was supplied with the specimens sent to England. As, how-
ever, the report deals with the specimens by number only, the
portion contributed by Professor Sollas would not of itself have
effected the object for which the collections were made, hence the
need of an introduction and the information which follows the

descriptions in each case.

It is hoped that the work will facilitate the further study of
the rocks in the district to which the descriptions refer, and advance
the interests of mining on the Hauraki goldfields of the Auckland

Provineial District.

Jas. McGowa,

Wellington, N.Z., Minister of Mines.
May 2nd, 1905.
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THE

ROCKS OF CAPE COLVILLE PENINSULA.

INTRODUCTION.

Tue discoveries at different times of gold in California, New South Wales, and
Victoria were events of much consequence, conducing as they did to the rapid
progress of settlement and the greatly increased prosperity of these countries.
When, therefore, a like discovery was made in New Zealand the estimated
importance of this was not lessened by the fact that very rich finds had
recently been made in a neighbouring colony, finds so fabulously rich as to, at
the time, fix the attention of the world, and in 1852 the people of Auckland
had every right to suppose that at Coromandel the glories of Bendigo and
Ballarat would be rivalled if not eclipsed. Gold had been found, and con-
sequent on this there had been excitement and a rush had taken place; but
the gold occurred in the alluvial deposits of small rivers draining into Coro-
mandel Harbour, and these, limited in extent, were soon worked out, and, no
fresh finds being made, the yield, never great, rapidly declined, and by 1858
had ceased altogether.

During the year mentioned Dr. Ferdinand Hochstetter, of the “ Novara
Expedition, visited Coromandel and washed, or saw washed, from the bed of
Driving Creek some small amount of gold on the primary source of which he
speculated, and came to the conclusion that it had been set free from reefs of
quartz in the rocks of the main range adjacent to Coromandel. Hochstetter’s
opinion as to the source of the gold stimulated prospecting in the direction
indicated, and within the next few years the Kapanga and other mines on
quartz lodes had been established, and were being worked with payable results.
After a time this form of mining languished also, and it seemed as though
those engaged in this industry on Cape Colville Peninsula were doomed to
disappointment.

Once again, in 1866, fresh and more important discoveries were made,
this time some thirty miles further to the south, between Tararu Creek and the
Kauaeranga River, on the shore of the Firth of Thames. The original find at
the Thames and those by which this was immediately followed were of a
character leading to the conclusion that a great and permanent goldfield had
been discovered. Such a conclusion, as the event proved, was well founded,

1—Rocks,



THE ROCKS OF

and for a considerable time the Thames continued to absorb profitably all the
capital and labour that availed for its development.

The discoveries at the Thames again stimulated prospecting at Coromandel,
and the opening-up of reefs on Tokatea Hill was the result.

The Thames proved a rich but a limited field, the bulk of the payable reefs
being confined within an area little more than a mile square, and prospecting in
the adjacent districts, though resulting in the discovery of gold at Tapu Creek,
was generally far from encouraging.

South of the Thames the Natives were obstructive, and it was thought
their attitude retarded successful prospecting. When at length the southern
goldfields of the upper Thames were thrown open prospectors rapidly determined
the different auriferous areas at Karangahake, Te Aroha, Waitekauri, and
Waihi, and then for a considerable interval no further discoveries were made,
and large areas up till the present time have proved wholly without gold.

The Thames Goldfield maintained for more than twenty years the credit of
being a rich and highly profitable field, but finally the cost of production became
greater and the yield declined. The southern goldfields of the Ohinemuri
district were also but slowly developed, and the rich returns of the present
time were only faintly indicated during the decade between 1880 and 1890.

Further prospecting and in localities yet more removed from the old
centres of mining was resorted to as a hopeful means of supplementing the
reduced output of gold, and, as there was then no actual bar to the pro-
specting of any part of the peninsula, there can be little doubt that between
1885 and 1895 all likely places had been examined for outcropping reefs
and indications at the surface which might warrant a test being made. It
was during this period that a new field was discovered at Kuaotunu ; but here,
again, payable gold was confined to but a few reefs and within a limited area,
and subsequent prospecting has failed to extend the limits of the field.

On the whole, the results of prospecting during the period mentioned
were unsatisfactory and disappointing, but in extenuation of comparative failure
it was claimed that there vet remained barriers to the free entry and prospect-
ing of all parts of the peninsula. There was, however, the general opinion
that most parts had been fairly examined as regarded mere surface indications ;
but as there was urgency that prospectng should be carried to a successful
issue further and more exhaustive prospecting was encouraged, and in 1895
was greatly stimulated by discoveries made during that year.

Deep sinking and prospecting for fresh shoots of gold at lower levels in
what had once been productive mines was now advocated, without at the same
time losing sight of the possibility of discoveries in new ground being made,
and vigorons and systematic prospecting on both lines was recognised as
essential to maintain mining as it then stood. To this end outside capital was
invited to supply in part the means, and anticipations of success were con-
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CAPE COLVILLE PENINSULA 3

fidently indulged in. What conspired to strengthen and confirm the hopes
entertained was the discovery of a very rich auriferous lode in the Hauraki
Mine at Coromandel, the first important returns from which settled the ques-
tion, and thereupon followed a period of “ boom” in mining which lasted for
the next three years, during which time the prospector was at work everywhere,
even to the most inaccessible parts of the peninsula. Claims were taken up in
all directions, many new properties were placed upon the market, there was
vigorous prospecting in new ground and to lower levels in the old established
mines, and there was everywhere evidence of a determination to force to a
successful issue what the entire community approved and had undertaken. But
all this ended, and when the results were tallied and gauged they were found
to be not wholly satisfactory. A few, but very few, paying mines were added to
the list, and one or two of which there is yet uncertainty.

As an offset to the above somewhat pessimistic account of the progress of
discovery on Cape Colville Peninsula and the development of the Hauraki gold-
fields it 1s but right to state that since the first finding of gold at the Thames in
1866 till the present date—1903—some 11,500,000 ponnds’ worth of bullion, or
alloy of gold and silver, has been raised, the greater portion of which has come

from the Thames Goldfield. The goldfields of the upper Thames, in the
southern part of the peninsula district, are at present the principal producers,
and since 1893 the famous Martha Lode and other lodes of the Waihi Mine
have yielded values to the amount of £3,056,000.

On the discovery of gold at the Thames many who were not miners in any
sense of the term had to engage in the active work of mining or necessarily
abandon their holdings; but as usually an experienced miner formed one of
the party, or the service of such might be engaged, under such conditions
mining was carried on till definite registered companies directed by an experi-
enced manager were formed. All in this manner became miners, some having
experience of mining elsewhere, others experienced only on the field in which
they were engaged. To all alike there was a necessity to speak of and dis-
tinguish between the lode-stuff.and the rock within which this was enclosed,
and as no one had before mined for gold in rocks of the same class there was a
consequent difficulty in determining their natnre and the names which should
apply. To this the miner addressed himself without the aid of scientific
advice, and where the rocks were moderately soft and friable they were called
‘““sandstone,” where in a less-decomposed state they were called * bluestone
or ‘““hard bars”; and there was a variety of terms common to most metal-
miners, as ‘“ pug,” ““ mullock-bands,”” and the like.

After the miner came the geologist, but the names which he applied to the
rocks were unfamiliar, and sounded strange in the ears of those unaccustomed
to them, and at most the more accurate terms were but slowly adopted; or,
rather, for a time they were totally disregarded and the miner further de-
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veloped his own nomeuclature as suited his taste and requirements. He
further distinguished as “kindly ”’ or ¢ barren ” the nature of the country,
and more specifically spoke of ¢ flatheads,” ¢ flinties,” and the like, and at
this time was happily innocent of diorite, propylite, and other names ter-
minating in ‘““ite ”’; but, nevertheless, he won more gold under the old and
vulgar names than he has done since the adoption of a classical and systematic
nomenclature. However, the world beyond the Thames, and more especially
the world of science, had to be informed according to system and a recognised
method of dealing with such subjects.

In 1866 the New Zealand Geological Survey had been established under
the directorship of Dr. (now Sir James) Hector, on behalf of which Captain
F. W. Hutton reported on the discoveries at the Thames. Captain Hutton
determined the rocks at the Thames as volcanic material of Miocene or Middle
Tertiary date, while Sir James Hector considered similar rocks at Coromandel
as of greater age. Both, however, agreed that the gold occurred in connec-
tion with igneous volcanic rocks, a conclusion which has not since been
disputed, and thus the true source of the gold at the Thames and west of the
main range at Coromandel was determined. But, while broadly it was agreed
that the gold had its origin in igneous rocks which in part at least were
acknowledged to be of a volcanic character, not at that time nor up till the
present has there been agreement among geologists as to the precise nature of
the rocks carrying the auriferous reefs, either as regards their mode of occur-
rence, their exact constitution, or the nomenclature that should be applied to
them ; and as the number of workers increased so also the diversity of opinion
hecame greater.

During the earlier years of mining on the Hauraki goldfields modern
methods of rock-determination by means of the microscope were unknown, and
in the naming and classification of the rocks chemical analysis for the most part
had to be depended upon. Not infrequently simple identification in the field
was relied on, and as a consequence a profusion of names led to no better result
than uncertainty as to which should be considered correct. As time went on,
and with the advance of petrography and its better methods of investigation, the
atmosphere cleared somewhat, and the determinations by Hutton and Ulrich
pointed distinctly to the advent of a better state of things. But the labours of
these two eminent investigators were chiefly confined to a study of the rocks
of the western side of the peninsular part of the Hauraki Mining District, and,
valuable though the results obtained were, they have not till now secured
universal acceptance.

Prior to 1893, but principally during the last decade, most of the altered
and decomposed rocks of the goldfields, whether in the northern or the southern
parts of the peninsula, came to be designated and spoken of as ‘ propylite,”’
and the harder and less-decomposed rocks had also come, in a general way, to
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be called ¢ diorite,” and, though some may have doubted their correctness, the
greater part of those engaged in mining appreciated and applied these two terms
to the greater bulk and variety of rocks with which their work made them ac-
quainted. The application of the term ‘‘ propylite ”’ to the altered andesites of
the Thames Goldfield and other parts of the peninsula is advocated by both Pro-
fessor Hutton and Professor Park, even though they admit it a term of convenience
only; and as various rocks may be altered to a condition not to be distinguished
from miners’ sandstone, or propylite, while propylite itself had strictly to be con-
sidered an altered hornblende andesite, or an andesite *“ in which the bisilicates
have been altered into hydrated magnesian unisilicates,” there could not be
other than difficulty in connection with the naming of the rocks. Thus, when
in 1897 there was vccasion to report on the geology of the peninsula, in this
respect there was difficulty, and it was resolved to avoid, as far as possible, the
introduction of new names till the nomenclature of the rocks had been deter-
mined by an anthority whose conclusions would be respected. During 1896-97
a large collection of rock-specimens had been made, and the further collecting
of rocks was specially a work of the following year, at the close of which there
had heen accumulated fully three thousand specimens, obtained from all parts
of Cape Colville Peninsula and the Hauraki goldfields.

The result showed yet more decidedly than at the close of the previous
year that in more than one locality, as regarded the nature of the rocks, my
opinion would differ from those of previous observers, and as there was little
likelihood of making converts to the new opinion it seemed the proper thing
to place the issue where neither bias nor mistaken judgment would affect the
decision. It was accordingly proposed that a selection of the rocks of Cape
Colville Peninsula should be submitted, for naming and description, to a
petrologist in Europe or America, and those to whom the recommendation
was made took action and secured the services of Professor W. J. Sollas,
Oxford, England, who undertook the work of naming and describing the
selection, and also supplying a slice of each rock-specimen prepared for
microscopic examination.

Since July, 1900, up tl“ February, 1908, Professor Sollas has been
engaged in the study of the rocks forwarded to him, and on the 20th June,
1902, he supplied through the Agent-General a report on the first consignment
of 204 specimens. The descriptions principally constituting the report were
accompanied by Notes in which the author discussed varions questions arising
out of or comsequent on a study of this first consignment of the rocks of Cape
Colville Peninsula; so also of a like number of specimens constituting the
second consignment, the report on which was forwarded to the Agent-General
on the 31st July, 1902.

These two consignments embraced 405 specimens of the rocks of Cape
Colville Peninsula and 3 from other districts. Subsequently a third consign-
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ment, of 92 specimens, was sent, none of which were from within the limits of
the Hanraki goldfields. On this consignment a third and final report has been
received (embracing descriptions only), and with these results it is now possible
to write definitely on the subject of what the igneous rocks of Cape Colville
Peninsula are, and what they should be called.

On the arrival of the reports on the first and second consignments they
were carefully copied and placed in the hands of the printer, so that as soon as
possible a batch of proofs might be despatched to the author for correction and
revision. Owing to the limited amount of type that could be kept standing
only what was from the pen of Professor Sollas was set up, it being intended
on return of the proofs to add to the descriptions information as to the locality
and formation to which the specimens were referable. However, as it now
appears that more than three years must elapse before the work can be pub-
lished, and as further delays are not improbable, it has been decided to publish
the introductory report without submitting the proofs to Professor Sollas.

Cape Colville Peninsula is formed chiefly of volcanic rocks, which in the
south reach far below the datum of sea-level, so that the underlying funda-
mental rock can nowhere be seen; but north of the Thames, on the west side
of the peninsula, slates and sandstones of Paleeozoic age crop out along the
shore of the Hauraki Gulf, and on these the volcanic rocks are seen to rest.
Farther to the north the sedimentary rocks rise to greater elevations, and north
of Coromandel reach to the crest of the main divide between the east and west
sides of the peninsula.

The Tertiary voleanic rocks are semibasic and acidic in character, ultra-
basic rocks being absent. The intermediate rocks consist mainly of andesites,
but dacites are also strongly represented, and it is in these rocks, solid or
fragmeuntal, that most of the gold-mines have been worked. There is, how-
ever, in the Coromandel district an older series of volcanie rocks interbedded
with Pal®ozoic sediments of Upper Devonian age, which, penetrated by
numerous dykes of dacite porphyrite, are also gold-bearing. These rocks have
until recently been confounded with the Tertiary volcanic series, for, although
peculiarities in conuection with them were noted by Cox in 1882, it was not
tiill 1896 or later that their trne position was made clear.

The earlier reports on the geology of the different goldfields made no
distinction between these groups of igneous or volcanic rocks, and scarcely
distinguished between the upper and lower parts of the Tertiary series.
Hochstetter designated the rocks on and near the shores of Coromandel
Harbour “ trachyte tuff,” and subsequent reports speak freely of rocks of this
class as present where now it would appear only andesitic rocks can be found.

Between 1858 and 1900 some sixty Reports, Papers, and Notes on the
geology of the Hauraki goldfields and Cape Colville Peninsula have appeared
in a variety of publications, many of which are inaccessible to the author of
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this report; but, fortunately, the “Transactions of the New Zealand Institute,”
Vol. xxxv., for 1902 contains an exhaustive list of papers on the Geology of
New Zealand by A. Hamilton, Director of the New Zealand Museum, and from
that I have compiled a list of authors, books, and papers that deal with or
make reference to the geology of Cape Colville Peninsula. In this list T have
made one or two corrections and one or two additions to bring the work to
date.

In the following list ‘“Trans.” means the ‘Transactions of the New
Zealand Institute,” “ VL.’ means ‘“ Vol. VI.;”” and ‘847 >’ means ‘“ p. 847.”

List oF PapeErs oN THE Grornogy ofF CaPE CoLvVILLE PENINSULA AND THE
Haurakt GOLDFIELDS, AUCKLAND, NEW ZEALAND (compiled from Art. LX.,
Trans. N.Z. Inst., 1902).

Allen, F. B.— .
Minerals in the Gold-bearing Reefs of the Thames.—N.Z. Mines Record, ii., 20.
Notes on the Valuation of Gold-specimens.—N.Z. Mines Record, iv., 147.
Tellurium in the Ores of the Hauraki Goldfields.—Trans. Aust. Inst. Mining
Eng., 1901. N.Z. Mines Record, iv., 468.
Molybdenum on Thames Goldfield.—N.Z. Mines Record, ii., 475.
Brambhall, H.—
The Mineral Resources of New Zealand.—Trans. Liverpool Geol. Assoc., 1883.
Caddel, H. M.—
Gold-mining in the Hauraki District, New Zealand.—Trans. Fed. Inst. Mining
Eng., 1, 1895.
Campbell, J., Rev.—
The Goldfields of the Hauraki Peninsula.—Trans. Fed. Inst. M.E., 12, 462, 489,
1897. ? '
Voleanic Zone and Hauraki Goldfields.—Scot. Geogr. Mag., 246, 1897.
Cox, S. Herbert—
Notes on the Mineralogy of New Zealand.—Trans. N.Z. Inst., xiv., 418-450;
xv., 409.
North Island Districs, including Thames, Coromandel, &.—Rep. N.Z. Geol
Surv., 17, 1881.
Goldfields of Cape Colville Peninsula.—Rep. N.Z. Geol. Surv., 4, 1882.
On the Occurrence of some New Minerals in New Zealand.—Trans., xvi., 448.
Davis, E. H.—
Notes on the Thames Goldfields.—Rep. N.Z. Geol. Surv., 56, 1870-T1.
Don, R. J.—
The Genesis of Ore-deposits.—Trans. Aust. Inst. Mining Eng., xxvii.
Fox, C. E.—
The Volcanic Beds of the Waitemata Series.—Trans., xxxiil., 452.
Galvin, P.—
Handbook of New Zealand Mines (Preface by the Hon. W. J. M. Larnach).
Wellington, 1887.
Haeuster, R.—
On the Microscopical Structure of New Zealand Gold.—Trans., xxiii., 335.
Heaphy, C.—
On the Gold-bearing District of Coromandel Harbour, New Zealand.—Quart.
Jrnl. Geol. Soc., x., 324.
On tzhle Coromandel Gold-diggings, New Zealand,—Quart, Jrnl, Geol, Soc., xi.,
31.
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Hector, Sir James—

Abstract Reports of the Progress of the Geological Survey of New Zealand.—
Reports N.Z. Geol. Surv., 1868-92.

Notes on Rocks and Minerals mentioned in Captain Hutton’s Report on Thames
Goldfield.—Rep. N.Z. Geol. Surv., 39, 1869.

On Mining in New Zealand (Abstract of Lectures delivered at Colonial Museum,
Wellington).—Trans., ii., 361.

On the Geology of the Cape Colville District.—Rep. N.Z. Geol. Surv., 88,
1870-71.

Minerals of New Zealand.—Rep. N.Z. Geol. Surv., 105, 1890-91.

Hochstetter, Ferd. von—

New Zealand: its Physical Geography, Geology, and Natural History (Trans-
- lated by Sauter). Stuttgart, 1867.

Geologie von Neu- Seeland ‘Beitrage zur Geologie der Provinzen Anckland und
Nelson —‘“ Novara’’ Exp., Geolog. Theil, i. band, 1 Abth.; Neues Jahrb.
Mineralog. 847, 1865.

The Geology of New Zealand in Explanation of the Geogra.phlcal and Topo-
graphical Atlas of New Zealand (Translated by Dr. C. F. Fischer). Auck-
land, 1864.

Holland, Philip—
Analysis of Hauraki Rhyolite.—Quart. Jrnl. Geol. Soc., lv., 467.
Hurtton, Captain F. W.—

On the Thames Goldfields.—Rep. N.Z. Geol. Surv., 1867.

Second Report on the Thames Goldfields.—Rep. N.Z. Geol. Surv., 15, 1869.

On the Geology of Coromandel.—Rep. N.Z. Geol. Surv., 2, 1870-71.

Report on the Caledonian Mine, Thames Goldfields.—Rep. N.Z. Geol. Surv., 146,
1870-71.

On the Geological Structure of the Thames Goldfields.—Trans., vi., 272.

Source of Gold at the Thames.—N.Z. Jrnl. Sei., iii., 146.

On the Rocks of the Hauraki Goldfields.—Aust. Assoc. Adv. Sei,, 1., 245.

The Eruptive Rocks of New Zealand.—Jrnl. R.S. of N.S.W., xxiii., 102.

The Geological History of New Zealand.—Trans., xxxii., 159.

Lindsay, Dr. Lauder—

On Specimens illustrating the Geology and Mineralogy of New Zealand (ex-

hibited at Roval Society, Bdinburgh).—The Geologist, vi., 143.
Liversidge, Prof. A.—

On the Crystalline Structure of Gold Nuggets from Klondyke, Victoria, and New

Zealand.—Nature, xlv., 192,
Maclaren, J. M.—

On Occurrence of Gold in the Coromandel Dlstrict.—'l‘ra,ns., xxx1., 492.

On the Geology of Te Moehau.—Trans., xxxi., 494.

Castle Rock, Coromandel.—Trans., xxxii., 213 ;

Geology of the Coromandel Goldfields.—Mines Reports, 1900, Parliamentary
Paper C.-9.

Minerals occurring on the Coromandel Goldfield.—N.Z. Mines Record, iv., 172;
Mines Reports 1900, Parliamentary Paper C. —9

Macleod, W. A.—
Notes on a Hornblende Trachyte from Tawhetarangi.—Trans., xxxi., 490.
McKay, A.—

Cabbage Bay, Cape Colville Peninsula.—Rep. N.Z. Geol. Surv., 192, 1885.
Report on the Geology of Cape Colville Peninsula.—Mines Reports; 1897,
Parliamentary Paper C.-9.
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McKay, A.—
Geological Survey of Cape Colville Peninsula: Progress Report for Year

1897-98.—Mines Reports, 1898, Parliamentary Paper C.-9.
Mulgan, B. K.—
On Volecanic Grits and Ash-beds in Waitemata Series.—Trans., xxxiii., 414.
Murray, R. A. F.—
‘ Report on Deep Quartz-mining in New Zealand.—Mines Reports, 1894, Par-
liamentary Paper C.—-6.

Park, James—
On the Occurrence of Native Zine at Hape Creek, Thames.—Trans., xxiv., 384.

On the Occurrence of Native Silver at the Thames Goldfield. —Trans., xxiv.,
386.

The Geology, Resources, and Future Prospects of the Thames Goldfield.—
Reports of Mines Dep., C.-3, 29, 1894.

Notes on the Geology of the Kuaotunu Goldfields. —Trans., xxvi., 360.

On the Occurrence of some Rare Minerals in New Zeala.nd —Trans., xxvi.,
365 ; Aust. Assoc. Adv. Sei., iii., 150.

Geology a.nd Veins of the Haura,kl Goldﬁelds, New Zealand; with Maps and
Sections. —N.Z. Inst. Mining Eng., 1897 ; Auckland.

On some Andesites from the Thames Goldﬁelds —Trans., xxxiv., 435.

Notes on the Geological Examinations of Hauraki Goldﬁelds —N.Z. Mines
Record, iii., 376.

Cyaniding in New Zealand.—Trans. Am. Inst. Mining Eng., xxix., 666 ; N. Z
Mines Record, iii., 350.

Park, J., and Rutley, F‘—
Notes on the Rhyolites of the Hauraki Goldfields, New Zealand.—Quart.

Jour. Geol. Soc., lv., 1899.
Petterman, A., and Hochstetter, F. von—
The Geology of New Zealand. Auckland, 1864.

Pond, J. A.—
On the Occurrence of Platinum in Quartz Lodes at the Thames Goldtields.—

Trans., xv., 419.

Rutley, F rank—
Additional Notes on some Eruptive Rocks from New Zealand.—Quart. Jrnl,

Geol. Soc., lvi.

Wauchope, J. A.—
The Goldfields of the Hauraki District.—Trans. Fed. Inst. M.E., xiv., 19, 45,

1897.

Wells, W.—
Remarks on the Resemblance of the Country in the Neighbourhood of the Dun

Mountain and Wairoa Gorge to the Mining Districts of Queensland and
Auckland.—Trans., iii., 287.

Wilson, George—
On some Differences that distinguish the Goldfields of the Hauraki Mining

District, New Zealand.—N.Z. Inst. Mining Eng., 1897.

The principal object of this report being to put on a correct footing the
naming of the rocks of the Hauraki goldfields, which up till the present time
has been neither complete nor entirely satisfactory, as showing the requirements
of the case, from such of the papers of the above list as are available the follow-
ing list of rocks mentioned as occurring in one or other parts of Cape Colville
Peninsula has been taken :—

2—Rocks,
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List oF Rocks oF CaPE CoLVILLE PENINSULA IDENTIFIED BETWEEN 1854 AND

1885.

(Determinations by Physical Characteristics or by Chemical -Analysis.)

Granite,

Clay-slate,

Trachyte tuff,

Trachyte conglomerate,

Porphyry,

Aphanite slates,

Quartzose gravels,

Greywacke,

Trachyte breccia,

Trachyte (Dykes of),

Trachyte tufa

Diorite (Dykes of)

Felsite tufa,

Felstone,

Trap (Dykes of),

Sub-metamorphic slates,

Blue and reddish-yellow
banded slates,

Trachyte breccia agglomer-
ate,

Dolerite,

Trachy-dolerite,

Obsidian,

Granular tufa,

Green felspar porphyry,

Pink felspar porphyry,

Purple felspar porphyry,

Hornblende porphyry,

Dolerite (Dykes of),

Greenstone (Dykes of),

Melaphyre,

Tiinazite,

Greenstone breceia,

Diorite sandstone,

Tufa (Dykes of),

Porphyritic sandstone,

Calcareous chlorite sand-
stone,

Chloritic gneiss,

Pyriteous quartz
stone,

Tufa mudstone,

Metamorphosed tufa,

Trachyte,

Trachyte porphyry,

Tufaceous porphyry,

Claystone porphyry,

Porphyritic tufa,

Sandstone,

Tufaceous sandstone,

Decomposing sandstone,

Metamorphosed beds of
green decomposing sand-
stone,

Felspathic slate,

Tufaceous porphyritic sand-
stone,

Indurated sandstone,

Siliceous slate,

Indurated claystone,

Argillaceous slate,

sand -

Porphyritic breccia,
Volcanic agglomerate,
Trachyte agglomerate,
Greenstone tufa,
Doleritic basalt,

Trap basalt,

Diorite tufa,
Greenstone porphyry,
Quartz trachytes,
Rhyolite,

Scoriz,

Basalt,

Vesicular dolerite,
Tufanite,

Propylite,

Andesite,

Diorite,

Greenstone trachyte,
Diabase,

Tufaceous breccia,
Indurated mudstone,
Pyritous felsite,
Calcareous slates,
Compact felsite,
Diorite porphyry,
Trachydolerite breecia,
Anamesite (Dykes of),
Pumice,
Porphyritic felsite,
Felspathic porphyry.

NAMES APPLIED TO THE SAME ROCKS SINCE THE ADOPTION OF SLICING AND
Microscoric EXAMINATION AS A MEANS TOWARDS THE CLASSIFICATION OF

Rocks.

{The names marked with inverted commas are miners’ terms.]

Felsite tuff,

Clastic felsite,

Blue sandy slate,
Andesite,

Propylite,

Rhyolite,
Hornblende dacite,
Enstatic dacite,
Hornblende andesite,
Augite andesite,
Chloritic augite andesite,
Slaty shale,

Siliceous mudstones,

Volcanic breceia,
Volecanic tuff,

Felspar rock,

Green tufaceous sandstone,
Sandstone, |

Decomposed sandstone,
Trachyte,

Tufaceous clay,

Ash,

Agglomerate,

Basic andesite,
Greywacke,

‘ Gold-bearing andesite,”

Andesic tuff, :

¢ Kindly sandstone,”

Rhyolitic lava,

Rhyolitic tuff, ;

Andesite (Dykes of),

Hypersthene augite ande-
site, d

Shelly limestone,

Marly sandstone,

(Black) sandy shales,

Conglomerate,

Dacite,

Chloritic rock,
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¢ (Miners'’) sandstone,” Decomposed andesite, Slaty brecciated tuff,
Mottled breccia, ' Marly greensands, Green and purple breceias,
Hypersthene andesite, Pumiceous rhyolite, Variegated sandstones,
Gold-bearing propylite, Pitchstone, Variegated clays,

Siliceous breccias, Quartzose rhyolite, Compact propylite,
Banded sinter, Felspathic sandstone, Siliceous sinter.

Sandstone conglomerate,  Yellowish-grey mudstone,

The above list is sufficient to show the need there was to correct and place
on a satisfactory footing the nomenclature of the rocks of the district.

At the close of the second year’s work, and when between three and four
thousand specimens had been collected, after eliminating duplicates, quartz,
siliceous sinters, &c., of what remained 406 exampies of the more important
and characteristic rocks were selected and in due course forwarded to England
for examination and description.  The rocks were not all forwarded at the
same time, and, consequently, have been examined and reported on-—those
relating to Cape Colville Peninsula—as two separate consignments; and a
third consignment, 92 in number, culled from collections made in various
parts’ of New Zealand, totalled 500 specimens for the description of which
arrangements had heen made.

The specimens named and described have been returned to the Mines
Department accompanied in each case by a rock-slice. There also accompanies
the reports on the first and second consignments special notes in which
Professor Sollas discusses various questions arisiug out of the studies which he
had made. The information thus gained, apart from the first and primary
object of the investigation, it has been resolved to publish for the benefit of
miners and mining students in particular, and generally for the information of
all who may care to consult this work.

The results are satisfactory, particularly in so far as the number of
names are concerned, for, including all the finer distinctions that have been
made, there are yet not more than 48 species or varieties of rock. Of these
the rhyolites alone claim 22 ; but many of the finer distinctions in common
use are sure to drop out and be forgotten. The generie distinctions are few,
and are as follows:—

Andesites ... ... 1including 7 varieties.

Dacite . 5 .

Dacite porphyrlte = 3

Diorite 7 3

Diorite porphymte o 1 varlety

Rhyolite ” 22 varieties.

Obsidian ... . 1 variety.

Perlitic glass with spheruht.es and pheno- '
erysts ... 7

1
Pitchstone ... i 1
Opal . 1 -

1
2

”

Pumice : "
Voleanic ash (basxc and a.c1dlc) o

"

varieties.
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Trachyte is doubtfully present, and occurs only on Karangahake
Mountain.

ON MAKING THE COLLECTION OF ROCKS.

One result of the examinations made during 1896—98 being the
bringing-together of a large collection of the rocks of Cape Colville
Peninsula, something has to be said as to the rule and method followed
in collecting, and how far the examples selected conform in general
characteristics to those of the greater rock-bodies whence they were
taken. To collect as above -indicated was in some cases simple enough; in
others it required judgment and often no little labour. To represent the
rocks as they appear at the surface of the ground it only required the taking and
the dressing of a rock-sample ; but in most cases the specimens would be much
decomposed, and would be a bad sample for slicing and microscopic examina-
tion. Therefore, in general, a sound and undecomposed example of the rock
was desirable if principally it was intended for examination under the miscro-
scope. How far the specimen taken agrees with the general character of the
rock at the same place is information which the field worker must supply.
Rarities must not be sought for and when found regarded as representative
specimens, otherwise misapprehension of the character and condition of the
rock-formation must arise. The practice of taking specimens showing one
. part apparently fresh and elsewhere the weathered surface was not followed,
since thus there was no likelihood of securing a really fresh sample of the rock,
and the fresh and decomposed examples had to be taken as different specimens.

A correct knowledge of the locality of the specimen being of the highest
importance, this matter was carefully attended to, and even the field tickets
had the full address of the specimen. This is a matter that is often insuffi-
ciently attended to, especially when dealing with specimens from surface-
exposures. It is of less consequence in mines, though here also careful reference
to place should not be neglected. Mines, as the workings progress, become in-
accessible in the parts that have been worked out or abandoned, and therefore
the recording of the general position and the level from which the specimen came
is in most cases sufficient. Mine-workings soon become blackened with smoke
and dirt to such a degree that, except at great labour, a better idea of the
whole can be obtained from the spill-heap than from the mine itself, and
not a few specimens in the collection have been so taken, of course, after
making inquiries as to the part of the mine whence that part of the heap had
come.

Although the collector may know the exact place whence came any
particular rock in a collection, it yet often happens that full particulars are
not given with the descriptions or published lists. This is much to be
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regretted, as no matter what the labour spent in securing the specimen, the
cost of preparing it for examination, or the talent displayed in ascertaining
what it is composed of, its present state, and original condition, all is lost if
there be not the means of referring it back to the place where it was collected.
It may be trne that the specimen was not taken fromthe solid, but this is not
an excuse for the neglect to particularise whence it came, and in every case it
should be distinctly stated whether the specimen was taken én situ or collected
from the rock-débris of a slip or shingle-fan or obtained from the bed of a
stream. It is quite legitimate to collect the best specimen from wherever it
can be obtained provided its position is exactly stated, and if not taken from
the solid every reasonable effort should be made to show whence the specimen
has been derived.

In this connection it must be remembered that frequently the best
specimens are not obtainable in sifu, but for that reason they are not to be
passed by. On the contrary, they must be collected, but with due regard to
all the surrounding conditions and a reasonable reference to some known out-
crop of rock of similar or identical character, but which may not yield speci-
mens in the same state of preservation. If the rock in situ does, then the
vagrant specimen may be discarded.

It may, however, and very often does, happen that specimens are collected
uot in sitw which cannot be referred to any rock seen outcropping in the same
watershed, in which case the utmost care and skill is required to show what
the probabilities are of its being actually derived from that watershed or
whether it may have been transported from another. The skilful geologist
alone can determine in the latter case, and after search he may be able to
refer the specimen to its source; but in no case is he warranted in substituting
reference of the vagrant boulder to the identified source of the rock in situ—its
actual source must always be stated.

Owing to the almost general surface-decomposition and deeper-seated
alteration of the rocks in all parts of the peninsula there has been great diffi-
culty in securing specimens at all approaching the original condition of the
rocks, whether as lava-streams, dyke intrusions, or coarse- or finer-grained
fragmental material. Often it proved impossible to obtain in sifu specimens
in even a passably fair condition, and resort had, perforce, in such cases to be had
to the loose material in dry channels or the beds of watercourses. Castle Rock,
crowning the main range at the source of the Matawai River, some six miles
south of Coromandel, is an example of this. In 1897 I examined this great
castellated crag, rising some 400 ft. ahove the average height of the range, but
found it almost impossible to obtain a passably well-preserved sample of the
rock, and had to leave disappointed in this respect. Similar rocks as boulders
in the beds of the Matawai and Waiau Streams, showing a good state of pre-
servation, may, however, be collected, and I secured examples of these, one of
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which was sent for description in the hope that it would prove identical with
that from Castle Rock. The specimen from Castle Rock is No. 1331, and that
from the junction of the Matawai with the Waiau is No. 2877, and the descrip-
tion of each under the respective numbers will show how far they are identical.
The same trouble was experienced in many other localities, and, though labour-
ing to secure good specimens, I had often to be content with that which very
imperfectly satisfied requirements.

Not infrequently it happened that the deeper I broke into the rocks the
worse in appearance they became, for, though the more decomposed surface
parts might be hard and compact, and to all seeming be sufficient, below this
outer skin the rock would prove of less strength and much stained through-
out.

In the steep creek-beds and watercourses among the mountains a stream
of rock-masses and boulders are, by the action of the creeks during floods,
gradually translated from higher to lower levels, and material of an incoherent
nature rapidly gets converted into small gravel and sand; but such masses as
possess an undecomposed core on being divested of the outer decomposed part
give the opportunity for securing the best specimens that can be obtained.
This method of collecting has been resorted to only when it was well ascer-
tained that the parent rock was exposed within the watershed of the stream
whence the specimens were taken. As far as possible the main stream
along a valley was avoided, and only the tributaries coming direct from the
range were collected from, and the main stream till above the last branch was
disregarded. Thus only could fairly fresh specimens derived from Castle Rock

Range be secured.

In another prominent case—that of the dyke rocks of Moehau—rthis
method of collecting fairly good specimens had to be adopted. The conditions
were different, but the methods followed equally safeguarded the reference of
the specimens to their source. From the area of intrusion where this reaches
to the coast-line, by wave-action and the set of currents the material denuded
1s drifted along the coast to the southward, and a great lodgment of this takes
place at the mouth of Waiaro Creek. Inland of the heaped-up sea-beach
the creek brings down only sandstone and slate belonging to the Pal®ozoic
series.  Any younger volcanic material that may exist on the higher part
of Moehau being outside the watershed of this creek, or, at least, not contribut-
ing to the gravels of its bed, it follows that the igneous material piled on the
beach at the mouth of Waiaro Creek is derived from the western spur of
Moehan, in which the dykes occur. That the material collected from did not
come from the south is certain, as there is an extent of beach beyond the
last traces of Moehau rocks and before the volcanic rocks of Cabbage Bay begin
to appear.
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In order to avoid all misunderstanding, when specimens not taken in situ
have been supplied the fact is distinctly stated in the notes that accompany
each specimen. When rocks have been taken from the spill-heap of a mine
they are referred simply to the mine in question, or to a particular adit level
of that mine. Where they have been taken from a given level or working-
face such details are given. "

In the Puriri and Hikutaia Valleys collections of rhyolite rocks were made
that, strictly speaking, were not obtained in sitw. In the Puriri the rhyolites
form the higher part of the mountain-range on the south-east side of the
valley. The rhyolites in sifu are practically inaccessible till they are crossed
by the road from Omahu to Whangamata. ‘As the upper east and northern
sources of the Puriri lie among mountains composed of andesic breccias belong-
. ing to the Kapanga group, the few rhyolites and other acid rocks which are
from the Puriri can have no other source than the mountains on the south-east
side of the valley, which in their higher part are known to consist of acid
rocks,

In the case of the collections from the Hikutaia, I visited all the main
sources of the river for the. purpose of determining the whence of the different
varieties of acidic rocks. Neither the north-east nor the south-west branch
bring acid rocks into the bed of the main stream, and the source of the
material is therefore the upper valley of the main stream itself. I followed
the main stream to where the rhyolites appear in its bed. The mountains
on the north side of the main valley between the Hikutaia and the valley
of Omahu Creek (the south branch) are composed at heights above 1,000 ft.
of acid rocks, but these supply little or no material to the Hikutaia River
bed; and the same may be said of the west margin of the acidic area that
from the “ Steps ” extends to the ‘ Wires,” on the road from Hikutaia to
Whangamata. Neither in the Puriri nor the Hikutaia Valleys are these
deposits other than due to the denudation of the rocks within the watershed
of each, so that in all cases the reference made as to locality is correct.

The following list in the first column gives the full name, taken from the
description by Professor Sollas. In the second column is given the shorter
name, by which it is most likely the rock and specimen will be known. In
the lists accompanying the reports the names were not in all cases identical
with those at the close of the descriptions, and for this reason new lists have
been compiled. In most cases the name is given distinetly as that which
the description warrants. ~Sometimes alternative names are given, aud in
a few cases the names, though clearly indicated in the description, have not
been separately given at its close. In such cases the omission has been
rectified.
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List oF DEscriBED Rock-sPECIMENS FROM CAPE COLVILLE PENINSULA.
Descriptive Name in full. Shorter Name.
(1.) 2709. Quartz augite diorite. 2709. Quartz augite diorite.
(2.) 2718. Quartz plagioclase augite rock. 2718. Altered andesite.
(3.) 2719. Altered dacite or andesite. 2719. Altered dacite.
(4.) 2721. Altered andesite. 2721. Altered andesite.
(5.) 2727. Quartz hornblende porphyrite, or hornblende | 2727. Quartz hornblende porphyrite.
dacite porphyrite.
(6.) 2735. Quartz diorite porphyrite, or dacite porphy- | 2785. Quartz diorite porphyrite.
rite.
(7.) 2786. Pilotaxitic hornblende dacite porphyrite, or | 2736. Hornblende dacite porphyrite.
quartz pyroxene diorite porphyrite.
(8.) 2788. Pilotaxitic hypersthene andesite. 2738. Pilotaxitic hypersthene andesite.
(9.§ 2752. Pilotaxitic hypersthene hornblende andesite. 2752. Pilotaxitic hypersthene horn-
; blende andesite.
(10.) 2760. Quartz muscovite rock. 2760. Quartz muscovite rock.
(11.) 2788. Quartz sericite rock. 3 2788. Quartz sericite rock.
(12.) 2790. Hyalopilitic hypersthene andesite with very | 2790. Hyalopilitic hypersthene ande-

(13.) 2792.
(14.) 2808.

(15.) 2817.
(16.) 2827.

(17.) 2833.
(18.) 2836.

(19.) 2840.
(20.) 2853.
(21.) 2865.
(22.) 2868.
$2s.) 2869.
24.) 2872,
(25.) 2874.
(26.) 2877.

(27.) 2900.
(28.) 2913.
(29.) 2914.
(30.) 2918.

(31.) 2930.

(82.) 2933.

(38.) 2941.
(84.) 2945.

(85.) 2948,
(36.) 2952.

(37.) 2957.
(38.) 2969.

(39.) 2974.

(40.) 2981.
(41.) 2992.
(42.) 2995,

(43.) 3010.
44.) 3012.
}45. 3023.
(46.) 3024.

little hornblende.

Quartz sericite rock.

Quartz(?) hornblende pyroxene porphyrite, or
a pilotaxitic hornblende dacite.

Quartz uralite porphyrite, or uralite dacite.

Altered hornblende andesite containing quartz
in the gronnd-mass.

Altered hornblende dacite.

Altered hornblende dacite, or dacite porphy-
rite.

Altered dacite.

Altered dacite.

Uralite dacite porphyrite.

Altered hornblende dacite.

Pilotaxitic hornblende enstatite(?) andesite.

Hypersthene andesite containing hornblende.

Dacite, or dacite porphyrite.

Hornblende hypersthene
altered by hydration.

(Spotted) adinole or grauwacke.

Fine-grained grauwacke.

Hornblende dacite porphyrite.

Hyalopilitic hypersthene hornblende andesite.

andesite much

Highly altered andesite.

Dacite or andesite.

Altered quartz pyroxene hornblende rock.

Fragmental volcanic rock, chiefly pyroxene
andesite, containing hornblende.

Black rhyolite glass with grey spherulites.

Pilotaxitic andesite containing very little
hornblende.

Altered dacite with hornblende.

Altered dacite with some hornblende.

Altered dacite.

Altered dacite or andesite.

Grauwacke.

Altered orthoclase(?)
rock.

Hyalopilitic hypersthene andesite.

Hypersthene andesite.

Hornblende dacite.

Indeterminate.

plagioclase pyroxene

2792.
2808.

2817.
2827.

2833.
2836.

2840.
2853.
2865.
2868.
2869.
2872.
2874.
2877.

2900.
2913.
2914.
2918.

2930.
2938.
2941.
2945.

2948.
2952.

2957.
2969.
2974.
2981.
2992.
2995.

3010.
3012.
3023.
3024.

site.

Quartz sericite rock.

Hornblende pyroxene porphyrite,
or pilotaxitic hornblende
dacite.

Quartz uralite porphyrite.

Altered hornblende andesite.

Altered hornblende dacite.
Altered hornblende dacite.

Altered dacite.

Altered dacite.

Uralite dacite porphyrite.

Altered hornblende dacite.

Pilotaxitic hornblende andesite.

Hypersthene andesite.

Dacite, or dacite porphyrite.

Hornblende hypersthene ande-
site.

Spotted adinole.

Grauwacke.

Hornblende dacite porphyrite.

Hyalopilitic hypersthene horn-
blende andesite.

Altered andesite.

Dacite.

Altered dacite.

Pyroxene andesite.

Spherulitic rhyolite glass.
Pilotaxitic andesite.

Altered dacite.
Altered dacite.
Altered dacite.
Altered dacite.
Grauwacke.
Altered andesite

Hyalopilitic hypersthene andesite.
Hypersthene andesite.
Hornblende dacite.

Uncertain.
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List oF DEscrIBED Rock-sPECIMENS FROM CAPE Cornvinne PENINSULA—continued.

Descriptive Name in full.

Shorter Name.

(47.) 3032.
(48.) 3036.
(49.) 3042.

(50.) 3058.
(51)) 3064.

(52.) 3077.
(53.) 3083.

(54.) 3084.
(55.) 3093,

(56.) 8102.

(57.) 3102,
(58.) 8119

(59.) 3125.
(60.) 3196.
(61.) 3138.

(62.) 3168.
(63.) 3178.
(64.) 3186.
(65.) 3188.
(66.) 3189.
(67.) 3199.
(68.) 3200.
(69 ) 3208.
(70.) 8216.
(71.) 3222.
(72.) 3223,
(73.) 3241.
(74.{ 3960.
(75.) 8277.
(76.) 3290.
{77.) 3312.

(78.) 3813.
(79.) 3350.
(80.) 3352,
(81.) 3354.
(82.) 3356.
(83.) 3390.

(84.) 3411,
(85.) 3424.

Altered pyroxene andesite or dacite.

Fragmental andesite rock.

Augite microgranite, or perhaps microgranitic
dacite.

Hypersthene andesite.

Hornblende dacite with a trachytic hahit and
composed chiefly of felspar.

Hornblende andesite.

Quartz diorite approaching a diorite porphy-
rite.

Quartz diorite.

Quartz biotite diorite porphyrite.

Quartz augite diorite porphyrite.

Hornblende dacite porphyrite.

Hypersthene or enstatite andesite containing
some hornblende.

Hypersthene andesite containing hornblende.

Dacite porphyrite.

Hypersthene hornblende andesite.

Spotted adinole or grauwacke,

Spotted adinole.

Hornblende dacite porphyrite.

Spotted adinole(?).

Rhyolite replaced by quartz.

Fine-grained siliceous grit.

Rhyolite replaced by quartz.

Quartz-mica rock, originally a rhyolite.

Spotted adinole.

Pilotaxitic dacite porphyrite.

Spotted adinole, or fine-grained grit.

Indeterminate.

Firagmental rock.

Fragmental rock.

Fine quartz felspar grit or grauwacke.

Altered fragmental rock containing large frag-
ments of volcanic flow rock.

No slice.

Dacite porphyrite.

Altered hornblende andesite.

Dacite.

Much-altered hornblende da.clte or andesite.

Hyalopilitic hypersthene andesite containing
some hornblende.

Adinole(?).

Hyalopilitic hypersthene andesite.

(86.) 3433. Hyalopilitic hypersthene andesite containing

(87.) 3448.

(88.) 3450,

hornblende.
Conglomerate, with rounded pebbles of igneous
rocks,

Cong]f{mera.te, with rounded pebbles of igneous
rock,

3—Rocks,

3032.
3036.
3042.

3053.
3064.

3077.
3083.

3084.
3093.

3102.

3108.
3119.

3125.
3126.
3138.

3168.

3178.
3186.
3188.
3189.
3199.
3200.
3208.
3216.

3222.

3223.

3241.
3260.
3277.
3290.
3312.

3313.
3350.
3352
3354.
3356.
3390.

3411.
3424,

3433.
3443.

3450,

Altered pyroxene andesite.
Andesite breccia.
Augite microgranite.

Hypersthene andesite.
Hornblende dacite.

Hornblende andesite.
Quartz diorite.

Quartz diorite.

Quartz Dbiotite diorite porphy-
rite.

Quartz augite dlorlte porphy-
rite.

Hornblende dacite porphynte.

Hypersthene andesite.

Hypersthene andesite.

Dacite porphyrite.

Hypersthene hornblende ande-
site.

Spotted adinole.

Spotted adinole.

Hornblende dacite porphyrite.

Spotted adinole(?).

Altered rhyolite.

Siliceous grit.

Altered rhyolite.

Altered rhyolite.

Spotted adinole.

Pilotaxitic dacite porphyrite.

Spotted adinole.

Uncertain.

Fragmental rock.

Fragmental rock.

Grauwacke.

Fragmental rock.

Dacite porphyrite.
Altered hornblende andesite.
Dacite.

Altered hornblende dacite.

Hyaloplhtlc hypersthene ande-
site.

Adinole.

Hyalopilitic hypersthene ande-
site.

Hyaloplhtlc hypersthene ande-
site.
Comprising—
(a.) Grauwacke.
(b.) Pilotaxitic andesite.
(c.) Hyalopilitic andesite,
(d.) Dacite.
(e.) Rhyolite.
Comprising—
{@.) Andesite.
(b.) Rhyolite,
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THE ROCKS OF

List or DEscriBED Rock-sPECIMENS FROM CAPE

CoLvILLE PENINSULA—coOntinued.

Descriptive Name in full.

Shorter Name.

(89.) 3463.

(90.) 3453.
(91.) 3464.

(92.) 3469.
(93.) 3476.

(94.) 3482,
(95.) 8527.

(96.) 3543.
(97.) 8551.

(98.) 8557.
(99.) 3558.
(100.) 3586.
(101.) 3626.
(102.) 3630.
(103.) 3632.

(104.) 3635.
(105.) 3636.
(106.) 3638.
(107.g 3643.
(108.) 3664.
(109.) 3665.

(110.) 3668,
(111.) 3672.
(112.) 3680.
(113 3691.
(114.) 3692.

(115.) 3697.
(116.) 3703.

(117.) 8708.
{118.) 8709.

(119.) 8711.
(120.) 8713.

(121.) 8735.
(122.) 3739.

(128.) 3747,

Conglomerate of rounded pebbles of igneous
rocks.

Conglomerate of rounded pebbles of igneous
rocks.

Conglomerate of rounded pebbles of igneous
rocks.

Hornblende dacite.

Hyalopilitic hypersthene andesite containing
hornblende.

Hyalopilitic hypersthene andesite containing
~hornblende.

Pilotaxitic hypersthene andesite with horn-
blende.

Pilotaxitic hypersthene andesite.

Pilotaxitic hypersthene hornblende andesite.

Hornblende dacite.
Pilotaxitic andesite.
Greenish-white decomposed fragmental rock.
Problematical.

Hyalopilitic hypersthene andesite.

Altered pilotaxitic hypersthene andesite.

Tuff.

Pilotaxitic hypersthene andesite.

Pilotaxitic andesite.

Hornblende dacite porphyrite.

Obscurely pilotaxitic hypersthene andesite.

Obscurely pilotaxitic andesite.

Volcanic rock replaced by quartz, sericite, and
pyrites.

Altered flow rock with rhyolite.

Dacite or rhyolite.

The phenocrysts point to a basic glass, but
they cannot, perhaps, be trusted.

Rhyolite.

Hyalopilitic hypersthene andesite.

Dacitic rhyolite.

Perlitic pitchstone, with plagloclase, augite,
and hypersthene. This may be an andesitic
glass.

Microspherulitic rhyolite.

Microspherulitic rhyolite containing pheno-
crysts of plagioclase. .

Rhyolite crowded with xenoliths.

White spherulitic rock with violet-grey inter-
spherulitic residue.

Quartzose pseudomorph after an igneous rock
probably a rhyolite.

Glass rarely spherulitic, containing pheno-
crysts of plagioclase, hypersthene, and
augite, and rarely hornblende.

Rhyolxte containing phenocrysts of plagioclase.

3463.

3453.

3464.

3469.

3476.
3482,
3527,

3543.
.8551.

3557.
3558.
3586.
3626.

3630.
3632.

3635.
3636.
3638.
3643.
3664.
3665.

3668.
3672.
3680.
3691.
3692.

3697.
8708..

3708.
3709.

3711.
3713.

3735.
3739.

3747.

Comprising—
(a.g Grauwacke.
(b.) Andesite.
(c.) Rhyolite.
Comprising—
?a,) Calcareous grauwacke.
b.) Pilotaxitic andesite.
(c.) Hyalopilitic andesite.
(d.) Silicified rhyolite.
Comprising—
(a.) Grauwacke.
(b.) Pilotaxitic andesite.
{c.) Hyalopilitic andesite.
(d.) Banded rhyolite.
Hornblende dacite.
Hyalopilitic hypersthene ande-
site.
Hya.lopllltm hypersthene ande-
site.
Pilotaxitic hypersthene andesite.

Pilotaxitic hypersthene andesite.

Pilotaxitic hypersthene horn-
blende andesite.

Hornblende dacite tuff.

Pilotaxitic andesite.

Fragmental andesitic rock.

Sandstone.

Hyalopilitic hypersthene andesite.

Altered pilotaxitic hypersthene
andesite.

Pilotaxitic hypersthene andesite.

Pilotaxitic andesite.

Hornblende dacite porphyrite.

Pilotaxitic hypersthene andesite.

Pilotaxitic andesite.

Altered voleanic rock.

Rhyolitic flow rock.

Dadcite.

Basic voleanic glass(?).

Rhyolite.

Hyalopilitic hypersthene andesite.

Dacitic rhyolite.
Perlitic pitchstone.

Microspherulitic rhyolite.
Microsphernlitic rhyolite.

Rhyolite.
Spherulitic rhyolite.

Altered rhyolite(?).

Andesitic glass.

Rhyolite.
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List oF DEsCRIBED ROCEK-sPECIMENs FROM CAPE CoLviLLE PENINSULA—continued.

Descriptive Name in full.

Shorter Name.

(124.) 8749.
125.) 8751.
126.) 3758.

(127.) 3759.
(128.) 3768,

(129.) 3772.
(130.) 3800.
(131.) 8809.
(132.) 8818.
(133.) 3819.

(134.) 8822,

(135.) 3823,

(136.) 3825.

(187.) 8828.
(188.) 3833.

(139.) 3838.

(140.) 3840.
(141.) 3846.
(142.) 8847.
(143.) 3866.

(144.) 3889.
(145.) 3898.
(146.) 3901.

(147.) 3905.

(148.) 3921.

(149.) 3932,
(1494.)3948.
(150.) 3949,
(151.) 3954.

(152.) 3966.
(153.) 3969.

(154.) 3979.
(155.) 3985.

(156.) 4001.
(157.) 40183,
(158.) 4035.
(159.) 4044,

(160.) 4058.

Pumiceous fine-grained agglomerate.

Rhyolite with plagioclase phenocrysts.

Positive spherulitic rhyolite containing plagio-
clase.

Rhyolite.

Spherulmc rhyolite the matrix of which has
been replaced by a quartz mosaic.

Rhyolite replaced by quartz.

Highly quartzose rhyolite.

Spherulitic rhyolite largely replaced by quartz.

Hyalopilitic hypersthene andesite.

Hypersthene andesite, chiefly hyalopilitic,

- partly pilotaxitic.

Rhyolite containing plagioclase and a few

- pseudomorphs after pyroxene.

Spherulitic rhyolite with plagioclase and
pseudomorphs after pyroxene.

Pitchstone containing phenocrysts of plagio-

- clase, hypersthene, and augite (andesitic
pitchstone).

Rhyolite with xenoliths of another rhyolite,
altered. ;

Positive spherulitic rhyolite with plagioclase
and pyroxene pseudomorphs, also litho-
physal.

Pitchstone containing plagioclase,
hypersthene, and various xenoliths.

Hyalopilitic hypersthene andesite.

Hyalopilitic hypersthene andesite.

Lithophysal rhyolite with plagioclase.

Augite diorite with hypersthene and a little
quartz and orthoclase.

Hornblende andesite.

Highly altered igneous rock.

Hornblende hypersthene andesite with a little
quartz, or hypersthene dacite.

Highly altered igneous rock ; not further de-
terminable.

Much - decomposed andesite or dacite with
secondary quartz and carbonates.

Andesite or dacite highly decomposed.

Spherulitic rhyolite containing plagioclase.

Pitchstone containing plagioclase and hyper-
sthene.

Negative microspherulitic rhyolite with posi-
tive spherulitic growths.

Microspherulitic rhyolite replaced by quartz.

Negative microspherulitic rhyolite with plagio-
clase.

Spherulitic rhyolite containing plagioclase.

Microspherulitic rhyolite with plagioclase and
quartz,

Minutely pilotaxitic hypersthene andesite.

Much-altered andesite, or perhaps dacite.

Pilotaxitic hypersthene andesite containing
hornblende.

Pilotaxitic hypersthene andesite with very
little hornblende.

Volcanic agglomerate, composed largely of
andesitic rocks.

augite,

3749.
3751,
3758,

3759.
3768.

3772.
3800.
3809.
3818.
3819.
3822.
3823.

3825.

3828.
3833.

3838.
3840.
3846.
3847.
3866.
3889.
3898.
3901.
3905.
3921.
3932.
3948,
3949.
3954.

3966.
3969.

3979.
3985.

4001.
4013.
4035.
4044.

4053.

Pumiceous agglomerate.
Rhyolite.
Positive spherulitic rhyolite.

Rhyolite.
Spherulitic rhyolite.

Altered rhyolite.

Altered rhyolite.

Altered spherulitic rhyolite.
Hyalopilitic hypersthene andesite.
Hypersthene andesite.

Rhyolite.
Spherulitic rhyolite.

Andesitic pitchstone.

Altered rhyolite.

Positive spherulitic rhyolite.

Pitchstone. o

Hyalopilitic hypersthene andesite.
Hyalopilitic hypersthene andesite.
Lithophysal rhyolite.

Augite diorite.

Hornblende andesite.
Highly altered igneous rock.
Hypersthene dacite.

Highly altered igneous rock.
Decomposed andesite.

Decomposed andesite.
Spherulitic rhyolite.
Pitchstone.

Negative microspherulitic rhyo-
lite.

Microspherulitic rhyolite.

Negative microspherulitic rhyo-
lite.

Spherulitic rhyolite.

Microspherulitic rhyolite.

Pilotaxitic hypersthene andesite.
Altered andesite.

Pilotaxitic hypersthene andesite.
Pilotaxitic hypersthene andesite.

Andesitic agglomerate.
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List oF DEscrIBED ROCK-SPECIMENS FRoM CAPE CoLVILLE PENINSULA—continued.

]
Descriptive Name in full.

Shorter Name.

(161.) 4058.

(162.) 4061.
(163.) 4064.

(164.) 4080.
(165.) 4081.

166.) 4088.
167.{
{168.) 4153.
(169.) 4161.
(170.) 4162.
171.) 4175.
172.) 4189
173.) 4185.
(174.) 4204,
(175.) 4205.
{176.) 4216.
(177.) 4219.

(178.) 4923.
(179.) 4226.
(180.) 49229.
(181.) 4230.

(182.) 4933,
(183.) 4212,

(184.) 4279.
(185.) 4986.
(186.) 4293.
(187.) 4298.
(188.) 4304.

(189.) 4810.

(190.) 4345.
(191.) 4359.
(192.) 4364.
(198.) 4366.
(194.) 4372.
195.) 4375.
196.) 4381.
(197.) 4384.

4386.
4387.
4388.
4394.

(198.
(199.
(200.
(201.

(202.) 4896.
(208.) 4425.
(204.) 4574,

(205.)

4096.

Pilotaxitic hypersthene andesite traversed by
rhyolite.

Pilotaxitic hypersthene andesite.

Voleanic or dyke rock altered by quartz and
pyrites ; probably once an andesite.

Hyalopilitic hypersthene andesite with but

" little hornblende.

Fragmental rock
material.

Pilotaxitic hypersthene andesite.

Quartz biotite diorite

Altered spherulitic rhyolite.

Spherulitic rhyolite.

Spherulitic rhyolite.

Spherulitic rhyolite.

Spherulitic rhyolite.

Spherulitic rhyolite.

Spherulitic rhyolite.

Spherulitic rhyolite.

Spherulitic rhyolite.

Banded rhyolite with spherulites and litho-
physze.

Spherulitic rhyolite with lithophysse.

Spherulitic rhyolite with lithophysz.

Spherulitic rhyolite, in places lithophysal.

Banded spherulitic rhyolite with small litho-
physze.

Spherulitic rhyolite.

Banded rhyolite with spherulites and litho-
physz.

Quartz sericite rock ; probably once a rhyolite.

Hyalopilitic hypersthene andesite.

Rhyolite replaced by quartz and sericite.

Rhyolite transformed into quartz sericite.

Negative microspherulitic rhyolite
secondary quartz.

Rhyolitic glass passing into pumice containing
plagioclase.

Altered spherulitic rhyolite.

Positive spherulitic rhyolite.

Pitchstone.

Pitchstone.

Spherulitic rhyolite. ¥

Negative spherulitic rhyolite.

Spherulitic rhyolite with lithophyse.

Spherulitic rhyolite finely and evenly banded,
pinkish - white, violet, and chalky-white
bands.

Finely banded rhyolite.

Positive microspherulitic rhyolite.

Finely and evenly banded rhyolite.

Spherulitic glassy rhyolite containing plagio-
clase and augite.

Spherulitic rhyolite, spherulites immersed in
altered glass.

Black glassy rhyolite with brown spherulites.

Spherulitio rhyolite with brown spherulites
in white altered glass and lithophys® con-
taining opal.

Has not been named or described.

composed of andesitic

with

4058.

4061.
4064.

4080.
4081.

4088.
4096.
4158.
4161.
4162.

4175.

4182,

4185.

4204.
4205.
4216.
4219.

4293.
4926.
49229,
4230.

4233.
4212.

4279.
4286.
4293.
4298.
4304.

4310.

4345.
4359.
4364.
4366.
4372.
4375.
4381.
4384.

4386.
4387,
4388.
4394,

4396.

4425,
4574.

Pilotaxitic hypersthene andesite.

Pilotaxitic hypersthene andesite.
Altered andesite(?).

Hyalopilitic hypersthene andesite.
Andesitic fragmental rock.

Pilotaxitic hypersthene andesite.
Quartz biotite diorite.
Altered spherulitic rhyolite.
Spherulitic rhyolite.
Spherulitic rhyolite.
Spherulitic rhyolite.
Spherulitic rhyolite.
Spherulitic rhyolite.
Spherulitic rhyolite.
Spherulitic rhyolite.
Spherulitic rhyolite.

Banded lithophysal rhyolite.

Lithophysal spherulitic rhyolite.

Lithophysal spherulitic rhyolite.

Lithophysal spherulitic rhyolite.

Banded lithophysal spherulitic
rhyolite.

Spherulitic rhyolite.

Banded lithophysal spherulitic
rhyolite.

Altered rhyolite(?).

Hyalopilitic hypersthene andesite.

Altered rhyolite.

Altered rhyolite.

Negative microspherulitic rhyo-
lite

Rhyolitic glass.

Altered spherulitic rhyolite.
Positive spherulitic rhyolite.
Pitchstone.

Pitchstone.

Spherulitic rhyolite.

Negative spherulitic rhyolite.
Lithophysal spherulitic rhyolite.
Banded spherulitic rhyolite.

Banded spherulitic rhyolite.
Positive microspherulitic rhyolite.
Banded rhyolite.

Glassy spherulitic rhyolite.

Glassy spherulitic rhyolite.

Glassy spherulitic rhyolite.
Glassy spherulitic rhyolite.
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List or DEsCRIBED RoCK-SPECIMENS FROM CAPE CoLVILLE PENINSULA—continued.

Descriptive Name in full.

Shorter Namae.

(206.)
(207.)
(208.)

(209.)
(210.)

(@11)

(212.)
(213.)

(214.)
(215.)
(216.)
(217.)

(218.)

(219.)
(220.)

(221.)
(222.)
(223.)

(224.)
(225.)

(226.)
(227.)
(228.)
(229.)
(230.)
(231.)
(232.)

(233.)
(234.)

(235.)
(236.)

(237.)
(238.)
(239.)
(240.)
(241.)

(242.)
(243.)

“(244.)
(245.)

21.

27.
31.

" 39,
40.

42.
44,

50.
51.

64.
87.

g%
100.
107.
108.
110.
124,
127.
129.
138.
147.
155.

158.
167.

181.

185,

199.
200.
207.
210.
212.

213.
217.

231.
248.

. Rhyolite containing plagioclase and pyroxene:

much-altered perlitic glass.

. Glassy rhyolite containing plagioclase, py-

roxene, and hornblende.

. Rhyolite containing microperthite and horn-

blende, largely replaced by quartz, with
associated pyrites.

Rhyolite containing plagioclase, hornblende,
and quartz.

Hyalopilitic hypersthene andesite ; black.

Hypersthene andesite altered by waters con-
taining quartz and pyrites.

Black hyalopilitic hypersthene andesite.

Altered andesite; partly replaced by subse-
quent quartz.

Altered andesite ; partly replaced by quartz.

Altered andesite with subsequent quartz.

. Rhyolite.

Black hypersthene andesite with micro-
granular matrix.

Hyalopilitic hypersthene andesite containing
a barkevikite-like amphibole.

Black pilotaxitic hypersthene andesite.

Light-grey hyalopilitic hypersthene andesite
with hornblende and biotite.

Rhyolite with plagioclase.

. Tuff containing fragments of pumice.

Very possibly this rock was originally an ande-
site. X

Quartz pyroxene and soda orthoclase rock, or
soda pyroxene rhyolite.

Anorthoclase or microperthite pyroxene rhyo-
lite.

Anorthoclase(?) pyroxene rhyolite.

Hornblende dacite.

Hornblende dacite.

Hornblende dacite.

Spherulitic dacite, or rhyolite.

Grey pyroxene andesite.

Black hyalopilitic hypersthene andesite with
a little hornblende.

Pyroxene dacite.

Originally this may have been an andesite :
it is completely transformed.

Probably an altered andesite.

Rhyolite with a few phenocrysts of plagioclase
felspar and pseudomorphs probably after py-
roxene.

A stratified fragmental voleanic rock.

This rock may have been a dacite.

Hyalopilitic hypersthene andesite.

Pyroxene dacite, or dacite porphyrite.

Spherulitic and glassy hornblende hypersthene

" dacite.

Hyalopilitic hypersthene andesite containing
olivine, or hypersthene basalt.

Hyalopilitic hypersthene andesite (with ser-
pentine after olivine).

Pyroxene dacite.

Black hypersthene dacite.

21.

27.
31.

39.
40.

42.
44,
47.
50.

51,

64.
87.

91.
100.
107.
108.

110.
124.
127.
129.
133.
147.
155.

158.
167.

181.
185.

199.
200.
207

210.
212.

213.
217.

231.
248.

. Rhyolite. m
3 Gla.ssy rhyolite.
. Microperthitic rhyolite.

Rhyolite.

Hyalopilitic hypersthene andesite.
Altered hypersthene andesite.

Hyalopilitic hypersthene andesite.
Altered andesite.

Altered andesite.
Altered andesite.
Rhyolite.
Hypersthene andesite.

Hyalopilitic hypersthene ande-
site.

Pilotaxitic hypersthene andesite.

Hyalopilitic hypersthene andesite.

Rhyolite.

. Tuff.

Andesite(?).
Soda pyroxene rhyolite.
Microperthitic pyroxene rhyolite.

Anorthoclase pyroxene rhyolite.
Hornblende dacite. 3
Hornblende dacite.

Hornblende dacite.

Spherulitic dacite.

Pyroxene andesite.

Hyalopilitic hypersthene andesite.

Pyroxene dacite.
Andesite(?).

Altered andesite(?).
Rhyolite.

Stratified fragmental volecanic rock.
Dacite(?).

Hyalopilitic hypersthene andesite.
Pyroxene dacite.

Spherulitic dacite.

Hyalopilitic hypersthene andesite,
Hyalopilitic hypersthene andesite.

Pyroxene dacite.
Hypersthene dacite.
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List oF DrscriBED Rock-sPECIMENS FROM CAPE

CorLviLLE PENINSULA—continued.

Descriptive Name in full.

Shorter Name.

e

)

250.
(251.)
(252.)

ad)

955.)
256.)
(257.)
(258.)
(259.)

e

(262.)
(263.)
(264.
(265.;

(266.)
(267.)

(268.)
(269.)
(270.)
(271.)
272.)
*273.)
274.)
275.
(276.3
(@77.)
(278.)

(279.
(280.§

(281.
(282.)

283.
'(284.
285.

249.
258.

268.
292.
301.

307.

309.
324.
330.

885.
338.
339.
347.

348.

350.
354.
367.
380.
382.
394.

400.
401.

402.
406.
418.
420.
422,
423.
424.
441.
444.
445,
4592.
454,
456.
463.
485.
494.

497.
498.

Pyroxene hornblende dacite.

Hypersthene dacite poor in quartz, or quartz
hypersthene andesite.

Spherulitic rhyolite with plagioclase.

Spherulitic and crystalline granular rhyolite.

Spherulitic rhyolite partly replaced by quartz
mosaics.

Andesite fractured internally and cemented by
quartz.

Hypersthene andesite.

Rhyolite with pyroxene. .

A pyroxene andesite, altered partly by weather-
ing, partly by subsequent introduction of
quartz.

Altered pyroxene andesite.

Microperthite pyroxene rhyolite.

Rhyolite(?) glass.

No slice.

Spherulitic rhyolite with plagioclase, hyper-
sthene, and augite.

Volcanic ash.

Plagioclase pyroxene rock : phanerocrystalline
andesite.

Hyalopilitic hypersthene andesite.

Altered hypersthene andesite.

Pyroxene trachyte.

Greyish-white rhyolite-like rock with long
lenticular streaks of black glass.

Altered andesite.

Altered felspar pyroxene flow rock; possibly an
altered andesite.

Altered felspar pyroxene flow rock; possibly
an altered andesite.

Altered felspar pyroxene flow rock; possibly
altered andesite.

Indeterminate : a flow rock, possibly an ande-
site.

Black quartz hypersthene andesite with horn-
blende.

Black quartz hypersthene andesite with horn-
blende.

Micropeecillitic andesite,

Altered dacite.

Pumice.

Pyroxene felspar rock, an altered andesite,
or pyroxene rhyolite.

Altered pyroxene andesite containing micro-
perthite, or soda pyroxene rhyolite.

Andesitic pitchstone.

Hyalopilitic hypersthene andesite.

Rhyolite with plagioclase phenocrysts.

Purplish stony rhyolite with diffuse spheru-
lites and white felspar phenocry sts.

Quartz felspar pyroxene flow rock, much
altered ; probably altered pyroxene rhyolite,

Quartz hypersthene andesite with hornblende.

Altered andesite.

Altered quartz hypersthene andesite with a
little hornblende.

249.
258.

268.
292,
301.

307.
309.

324,
330.

335.
338.
339.
347.

348.

350.
354.

367.
380.
389.
394,

400.
401.

402.
406.
418.
420.
422,
423,
424,
441.
444.
445.
452,
454,
456.
463.
485.
494.

497.
498.

Pyroxene hornblende dacite,
Hypersthene dacite.

Spherulitic rhyolite.
Spherulitic rhyolite.
Spherulitic rhyolite. °

Andesite.

Hypersthene andesite.
Rhyolite.
Altered pyroxene andesite.

Altered pyroxene andesite.

Microperthite pyroxene rhyolite. -

Rhyolite(?) glass.

Overlooked ; specimen returned
without name or déscription,

Spherulitic rhyolite.

Voleanic ash.
Phanerocrystalline andesite.

Hyalopilitic hypersthene andesite.
Altered hypersthene andesite.
Pyroxene trachyte.

Rhyolite.

Altered andesite.
Altered andesite(?).

Altered andesite(?).

Altered andesite(?).
Uncertain.

Quartz hypersthene andesite.
Quartz hypersthene andesite.
Micropeecillitic andesite.
Altered dacite.

Pumice.

Altered pyroxene andesite.
Altered pyroxene andesite.
Andesitic pitchstone.
Hyalopilitic hypersthene andesite.
Rhyolite.

Spherulitic rhyolite,

Altered pyroxene ri:yolite(?).
Quartz hypersthene andesite.
Altered andesite.

Altered quartz hypersthene ande-
site, ) "
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List oF DESCRIBED RoCK-sPECIMENS ¥ROM CAPE CoLVILLE PENINSULA—continued.

Descriptive Name in full.

Shorter Name.

(286.)

(287.
(288.

(289.)
{290.)

(291.)
(292.)
(293.)
(294.)
(295.)
(296.)
(297.)
(298.)
(299.)
fzoo.;
301.
3302.
303.
304.
(305.
(306.)
307.
{308.;
(309.)
(310.)
(311.)
(312.)
(313.)
(314.)

315.
316.

el

(319.)
(320.)
391.
&3223
(323.i

(324.
(325.

499.
504.
505,
509.
510.

512.
517.
518.

521.
527.
534.
541.
547,
549.

553.
556.

582.
608.
612.
618.

626.
628.
629.
631.
636.
637.
649,
656.
658.

662.
670.

671.
675.

678.
679.

682.
687.
692.
696.
699.

Black quartz hypersthene andesite with horn-
blende.

Black hypersthene andesite.

Black quartz hypersthene andesite with a
good deal of hornblende.

Pyroxene rhyolite.

A much-altered quartz felspar pyroxene flow
rock.

Decomposed rhyolite.

Common opal.

Rhyolite with plagioclase, showing contorted
flow-lines.

Rhyolite with plagioclase, showing contorted
flow-lines. - =

Hornblende pyroxene rhyolite.

Spherulitic hornblende dacite.

Spherulitic hornblende pyroxene dacite.

Spherulitic rhyolite with orthoclase and micro-
perthite.

Spherulitic rhyolite much altered by siliceous
waters. -

Spherulitic hornhlende dacite.

Glassy and spherulitic hornblende pyroxene
dacite.

Spherulitic rhyolite w1t.h microperthite.

Decomposed rhyolite.

Consolidated volcanic ash.

Rhyolite with ~spherulitic structure,
taining plagioclase.

Black micropcecillitic hypersthene andesite.

con-

Altered pyroxene andesite.

Completely replaced by carbonates and
chlorite, with vesicles filled in with
quartz.

Cannot be determined with certainty ; possibly
an altered dacite.

Black hypersthene andesite with micropce-
cillitic matrix.

Volcanic (andesic) tuff.

-Grey hypersthene hornblende andesite.

A much-altered rock ; may hd.ve been a dacite
originally.
Decomposed hornblende pyroxene andesite.

Black hypersthene andesite.
Altered hornblende pyroxene andesite.

Black hypersthene andesite.

Highly altered ; probably originally hyper-
sthene andesite.

Altered andesite ; probably hypersthene ande-

site.
Altered hornblende pyroxene andesite.

Altered andesite(?).

Altered andesitei?).

Black hypersthene andesite.
Hornblende pyroxene dacite.
Altered andesite.

628.
629.
631.
636.

637,
649.
656.
658.

662.
670.

671.
675.

678.
679.
682.

687.
692.

696.
699,

. Quartz hypersthene andesite.

. Hypersthene andesite.
. Quartz hypersthene andesite.

. Pyroxene rhyolite.
. Altered volcanic rock.

. Decomposed rhyolite.
. Common opal.
. Rhyolite.

. Rhyolite.

. Hornblende pyroxene rhyolite.
. Spherulitic hornblende dacite.
. Spherulitic hornblende dacite.
. Spherulitic rhyolite.

. Altered spherulitic rhyolite.

i Spheru.linic hornblende dacite.
. Spherulitic hornblende dacite.

. Bpherulitic rhyolite.

. Decomposed rhyolite.

. Consolidated volcanic ash.
. Spherulitic rhyolite.

626.

Micropeecillitic hypersthene an-
desite.

Altered pyroxene andesite.

Uncertain.

Altered dacite(?).

Micropeecillitic hypersthene an-
desite.

Andesic tuff.

Hyalopilitic hornblende andesite.

Dacite(?).

Decomposed hornblende pyroxene
andesite.

Hypersthene andesite.

Altered hornblende pyroxene an-
Jesite.

Hypersthene andesite.

Hypersthene andesite(?).

Altered hypersthene andesite.

Altered hornblende pyroxene an-
desite.

Altered andesite(?).

Altered andesiteg?). :

Hypersthene andesite. -

Hornblende pyroxene dacite,

Altered andesite,
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List oF DEscrIBED RoCK-sPECIMENS FROM CAPE COLVILLE PENINSULA—continued.

Descriptive Namwe in full.

Shorter Name.

(326.) 703.
327.) 705.
328.) 709.
399.) T12.
330.) 713.
331.) 719.
332.) T721.
(333.) 724
(334.) 1732,
(335.) 1783.
(3354.) 734.
336.) 736.
337.) 787.
338.) 745,
(339.) 748,
340.) 749.
341.) 754,
(342.) 1759.
343.) 761.
344.) 763.
345.) 794.
346.) 1795.
347.) T797.
348.) 799.
(349.) 802.
350.) 813.
351.) 818.
352.) 829.
353.) 823.
354.) 833.
(355.) 836.
(356.) 846.
(357.) 847.
(358.) 853.
(359.) 863.
(360.) 878.
(361.) 881.
(362.) 899.
(363.) 911.

912,

(364.

A fine-grained breccia, composed chiefly of
fragments of dacite.

Altered andesite containing hornblende.

Hornblende pyroxene andesite, .

Pyroxene hornblende dacite.

Altered pyroxene andesite.

Altered pyroxene andesite,

Hornblende hypersthene andesite.

Altered hypersthene hornblende dacite, or
quartz hornblende hypersthene andesite.
Altered pyroxene andesite containing ortho-
clase with radiate felspar laths in matrix,
or pyroxene rhyolite.

A fragmental volcanic rock consisting “of
andesite.

Hornblende pyroxene andesite much altered.

Altered pyroxene andesite.
Hornblende dacite with pyroxene,
Indeterminate.

Hornblende hypersthene andesite.

Hypersthene andesite.

Spherulitic rhyolite,

Cream-white vesicular and spherulitic rhyolite
containing orthoclase and plagioclase.

Pumiceous rhyolite.

Tuff.

Rhyolite with flow structure.

Breccia of rhyolite.

This may be a hornblende andesite.

Altered pyroxene andesite.

Black micropcecillitic hypersthene andesite.

Altered pyroxene andesite (with hornblende ?)

(Altered) pyroxene andesite.

Altered pyroxene labradorite holocrystalline
rock, a phanerocrystalline representative
of pyroxene andesite, or quartz diabase.

Hypersthene andesite of an unusual kind,

Micropeecillitic pyroxene andesite,

Altered pyroxene dacite, or pyroxene rhyolite.

Hyalopilitic (in places micropoecillitic) hyper-
sthene andesite.

Spherulitic rhyolite with a perlitic glassy
matrix now converted into quartz mosaic.

Consolidated rhyolitic(?) ash.

Spherulitic rhyolite.

Quartz hornblende pyroxene andesite.

Volcanic ash and lapilli; probably derived
from an acid magma(?)

Hyalopilitic hornblende pyroxene dacite, or
quartz hornblende pyroxene andesite, rich
in glass.

Perlitic glass containing posltlve spherulites,

Perlitic glass containing plagioclase, hyper-
sthene, and hornblende,

703.

705.
709
712,
713.
719,
721.

724.
732.

733.
734.

736.
7317.
745.
748.

749,
754.
759.

761,
763.
794.
795.
797.
799.
802.

813.

818.
822.

823.
833.

836.
846.

847.
853,
863.
878.
881.
899.

911.
912.

Dacite breccia.

Altered andesite. ’

Hornblende pyroxene andesite,

Pyroxene hornblende dacite.

Altered pyroxene andesite.

Altered pyroxene andesite.

Hornblende hypersthene ande-
site.

Altered hypersthene hornblende
dacite. .

Altered pyroxene andesite.

Andesite.

Altered hornblende pyroxene ane
desite.

Altered pyroxene andesite.

Hornblende dacite.

Uncertain.

Hornblende
site.

Hypersthene andesite.

Spherulitic rhyolite.

Vesicular spherulitic rhyolite.

hypersthene ande

Pumiceous rhyolite.

Tuff.

Rhyolite.

Rhyolite breccia.

Hornblende andesite(?).

Altered pyroxene andesite.

Micropeecillitic hypersthene ande-
site.

Altered pyroxene andesite.

Altered pyroxene andesite.

Quartz diabase.

Hypersthene andesite.

Micropeecillitic pyroxene ande-
site.

Altered pyroxene dacite.

Hyalopilitic hypersthene ande-
site.

Spherulitic rhyolite.

Rhyolitic(?) ash.

Spheralitic rhyolite.

Quartz hornblende pyroxene ande-
site.

Volcanic ash.

Hyalopilitic hornblende pyroxene
dacite.

Perlitic glass.
Perlitic glass.
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List oF DESCRIBED ROCK-SPECIMENS FROM CAPE CoLvILLE PENINSULA—continued.

Descriptive Name in full.

Shorter Name.

(865.) 914. Hyalopilitic (in places micropeecillitic) pyrox-
ene andesite.

(866.) 923. Spherulitic and glassy flow rock, rhyolite, or
dacite rhyolite.

(367.) 935. Glassy hornblende dacite.

(368.) 942. Vesicular spherulitic flow rock with perlitic
glass : rhyolite or dacite rhyolite.

(889.) 950. Glassy and spherulitic rhyolite containing
plagioclase.

i370.) 976. Dacite or soda rhyolite with flow structure.

371.) 991. Hyalopilitic quartz hypersthene andesite.

(8372.) 994
5373.) 995. A dacite, and may be a soda rhyolite.

374.) 1002. Dacite or soda rhyolite with flow structure.
(375.

Hyalopilitic quartz hypersthene andesite.

1013. Obsidian with flow structure and rare spheru-
lites

(376.) 1034. Hyalopilitic (in places micropeecillitic) hyper-

sthene andesite.

(877.) 1085. Dacite, or soda rhyolite.
(878.) 1038. Altered spherulitic rhyolite (silicified).
(379.) 1039. Hyalopilitic pyroxene andesite with pheno-

crysts.

(380.) 1040, Micropeecillitic hornblende andesite, some-
what altered.

(381.; 1041, A much-altered andesite(?).

(382.) 1042. Hornblende hypersthene andesite (hyalo-
pilitic).

(883.) 1046, Hyalopilitic (partly micropeecillitic) hyper-
sthene andesite.

(384.) 1071. Spherulitic rhyolite.

(385.; 1072. Spherulitic rhyolite partly replaced by quartz.

(386.) 1075. I-Iy:lopilitic hypersthene andesite with horn-

lende. )

(8864) 1078. Rhyolite containing plagioclase.

(387.) 1131. Spherulitic rhyolite.

388.) 1139. Microspherulitic rhyolite.

(gsg.; 1149. Rhyolitic glass containing plagioclase.

90.

(891.) 1170. Pyroxene hornblende dacite.

(392.; 1172. Spherulitic dacite, or dacite rhyolite.

398.) 1286. Flow rock, indeterminate.

394.) 1295. Altered pyroxene andesite.

(895.) 1809. Pyroxzene andesite (micropcecillitic).

396.) 1311. Rhyolite.

397.) 1314. Hornblende pyroxene andesite.

(398.) 1320. Pyroxene andesite.

399.) 1328. Hornblende hypersthene andesite.

400.) 1331. Hypersthene hornblende dacite.

(401.{ 1336. Hypersthene andesite.

(402.) 1383. A layered fragmental rock composed chiefly of
volcanic material.

(408.) 1392. Possibly an andesite replaced by quartz (very
little) and hyalite or opal.

(404.) 1423, Hyalopilitic hypersthene andesite.

405.) 1434, Glassy dacite rhyolite.

406.) 1480. Bilicified rhyolite.

914,
923

935.
942,

950.

976.
GON,

994

995.
1002.
1013.

1034.

1035.
1038.
1039.

1040.

1041.
1042.

1046.

1071.
1072.
1075.

1078.
1131.
1139.
1149.

1170.
1172,
1286.
1295.
1309.

1311.
1314.
1320.
1328.
1331.
1336.
1383.

1392,
1423.

1434,
1480.

Hyalopilitic pyroxene andesite.
Spherulitic rhyolite.

Glassy hornblende dacite.
Vesicular spherulitic rhyolite.

Glassy and spherulitic rhyolite.

Dacite.

Hyalopilitic quartz hypersthene
andesite.

Hyalopilitic quartz hypersthene
andesite.

Dacite.

Dacite.

Obsidian.

Hyalopilitic hypersthene andesite.

Dacite,
Altered spherulitic rhyolite.
Hyalopilitic pyroxene andesite.

Micropeecillitic hornblende ande-
site.

Altered andesite(?).

Hyalopilitic hornblende hyper-
sthene andesite.

Hyalopilitic hypersthene ande-
site.

Spherulitic rhyolite.

Spherulitic rhyolite.

Hyalopilitic hypersthene ande-
site. 3

Rhyolite.

Spherulitic rhyolite.

Microspherulitic rhyolite.

Rhyolitic glass.

Pyroxene hornblende dacite.

Spherulitic dacite.

Uncertain.

Altered pyroxene andesite.

Micropeecillitic pyroxene ande-
site.

Rhyolite.

Hornblende pyroxene andesite.

Pyroxene andesite.

Hornblende hypersthene andesite.

Hornblende hypersthene dacite.

Hypersthene andesite.

Volcanic rock.

Altered andesite(?).
Hyalopilitic hypersthene andesite.

Glassy dacite rhyolite.
Silicified rhyolite.

4—Rocks,
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THE SEQUENCE AND CLASSIFICATION OF THE ROCK-FORMA-
TIONS OF CAPE COLVILLE PENINSULA.

The classification of the rocks of Cape Colville Peninsula is even now a
matter of difficulty, owing to the general absence of fossils in the sedimentary
formations and of bold lines of demarcatnon between some of the divisions of
the volcanic series.

The sandstones and slates of the Palazozoic _series have mnot hitherto
yielded satisfactory proof of their age. Professor Park noted indications of
fossils in the neighbourhood of Port Charles which he thought supported the
assumption that the rocks of that part might be of Devonian age ; and on the
Great Barrier Island, from what are probably rocks of the same formation,
Captain Hutton collected a species of coral which was considered to indicate a
Silurian age for the beds in which it was found. Carboniferous rocks are
supposed to be present along -the west side of the peninsula north of Tapu
Creek to Manaia and from Cabbage Bay to Port Jackson, and: rocks of
Triassic age between the upper parts of Coromandel and Manaia Harbours.
Cretaceous or Cretaceo-tertiary rocks are present a little south of Cabbage Bay
and on tiie higher part of the range at the source of Waiaro Creek, in the
Moehau district. The Tertiary volcanic rocks succeed, and are capable of
fourfold division into the Thames-Tokatea, Kapanga, Beeson’s Island, and
Acidic groups, while a series of intrusive dykes breaking through the youngest
of these may be regarded as constituting a fifth division of the series of igneous
rocks of Tertiary date. The fragmental rocks of the Pleistocene and Receﬁt
perlOdS are ummportant

Neither Hochstetter, Hector, Hutton, nor Davis can be said to have pro-
duced a classification of the different rock-formations whlch they casually
mention or describe in different reports.

Hochstetter refers to traclzyte tuff on the shores of Coromandel Harbour
and to a clay-slate formation forming the mountains of the Main Range near

- Coromandel.

Captain Hutton, in his first report on the Thames Goldfield, descrlbes the
volcanic rocks as frachyte tufa, and in his second report the. tufa is rpgarded as
formed of a higher and a lower part, and the whole is referred to the Miocene
period.* In 1887 Captain Hutton makes further reference to thé rocks of
the peninsula, and speaks of the older sedimentary series as not being younger
than Trias. The coal-bearing beds of Cabbage Bay are regarded as of Oligo-
cene age, and the volcanic series are doubtfully referred to the Miocene period.

- Dr. (now Sir James) Hector, in a report dated 1867, gives the following

* N.Z. Geol. Surv. Rep., 1867 and 1869, p. 15,
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as the sequence of’ the rocks met with in a traverse of the range which separates
the Thames Valley from the Bay of Plenty :—
- 1. Aphanite interbedded with green brecciated and greywacke slates,
being part of the Upper Paleozoic series ; and
2, The Tertiary series, consisting of —
{(a.) Brown-coal formation (very local).
(6.) Quartzose gravels, cemented.
: (c.) Waitemata series (Pliocene).
(d.) Trachyte tuff.
(e.) Trachyte breccia.*

Reporting, in 1870, on the geology of the Cape Colville district, the same
author considered that in the Tapu Creek district there was an Older (green-
stone) and- a: Younger (trachyte breccia) formation, but he assigns to these no
particular date or age.(?)

In 1879 Sir James ascribes to the Cretaceo-tertiary period the age of the
Propylite group, which he describes as consisting of ¢ greenstone trachytes and
fine- and coarse-grained breccia rocks, which form the matrix of the auriferous
reefs of the Thames goldﬁelds 2% @)

E. Heydelbach Davis, in his Notes on the Thames Goldficlds, 1870 deals
in nothing with the succession of the rocks, and no classification can be com-
piled from his report. (%)
<. S, Herbert Cox, first during 1880 and again in 1882, made examinations
in different parts of Cape Colville Peninsula, and snhsequently reported fully
on the geology of the district. He treated of the rocks as—

Rhyolite formation (Pliocene).

Beeson’s Island group (Lower Miocene).

. Auriferous rocks of the Thames (age?).

. Coal-bearing series of Cabbage Bay (Cretaceo-tertiary).

. Slates, sandstones, and felsites (Lower Carboniferous and Upper

Devonian).

Mr. Cox is uncertain as to. the position of the auriferous rocks of the
Thames in relation to the coal-bearing series, and this is a matter which has
not yet been finally settled. There is very little doubt that they are younger
than the coal beds, and I have taken the liberty of so placing them in the
above sequence of formations, though in 1880 Mr. Cox thought the coal beds
rested on the auriferous series. As it stands this is the first fair approxima-
tion to the correct sequence of the rocks and their age.

In 1883 I examined Cabbage Bay district and determined the sequence
as —

ok 9920

* N.Z. Geol. Surv. Rep., 1867, p. 72.

(2) N.Z. Geol. Surv. Rep., 1870-71, p. 88.
(8) N.Z. Geol. Surv. Rep., 1878-79, p. 16.
(4) N.Z. Geol. Surv. Rep., 1870-71, p. 56.
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1. Trachy-dolerite breccias and tuffs with coal (Miocene).

2. Grey trachytic tufaceous rocks (Kapanga group).

8—6. Cretaceo-tertiary, including limestones, marls, and coal beds
underlain by conglomerates.

7. Palzozoic rocks (Lower Carboniferous).

Professor Park, in 1890, stated the sequence and character of the rocks
of the Thames Goldfield as—

1. Upper Eocene— Volcanic breccias and tuffs; Mount Brown
series.

2. Lower Eocene— Auriferous series ; Grey Marl series.

3. Paleozoic—=Slaty shales, &c.; Te Anau series.*

In 1897 Professor Park read as a paper to the New Zealand Institute of
Mining Engineers an account of the ‘“Geology and Veins of the Hauraki
Peninsula,” in which the various formations are classified thus :—

1. Recent and Pleistocene.

2. Pliocene—Lavas and tuffs.

3. Miocene—Andesic breceias, &c.

4. Upper Eocene—Great gold-bearing series, andesites solid and
decomposed, tuffs, breccias, and agglomerates.

5. Lower Eocene—Brown-coal series.

6. Palaozoic—Probably Devonian.

The same year I published the following classification of the rocks of Cape

Colville Peniusula :—
8. Carboniferous—Maitai series.
7. Cretaceo-tertiary—Coal formation.
6. (?)—Thames-Tokatea group.
5. Older Tertiary—Kapanga group.
4. Miocene—Beeson’s Island group.
3. Older Pliocene—Acidic group.
2. Newer Pliocene to Pleistocene—Kauaeranga beds.
1. Recent—Recent deposits.t

Although not having reference to the whole of the peninsula, as the most
recent that has appeared, the classification of the rocks of the Coromandel
Goldfield by J. Malcolm Maclaren may be given. It is as follows :—
Carboniferous (Maitai of Hochstetter).

Lower Eocene (Cretaceo-tertiary of Geological Survey).
Upper Eocene or Oligocene.
. Miocene.
Pleistocene.
Recent.]
* Aust. Assoc. Adv. Sci., 1890, Melbcurne.

+ Mines Reports, 1897, Parliamentary Paper C.-9, p. 40.
} Mines Reports, 1900, Pafliamentary Paper C.-9.
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OF THE PENINSULA AS A WHOLE—ITS POSIION, PHYSICAL
FEATURES, AND GEOLOGY.

Position.—Cape Colville Peninsula lies to the eastward of and is separated
from the southern part of the northern district of Auckland by the Hauraki
Gulf, of which it forms the eastern shore. It extends nearly due north and
south, and on the east forms the western shore of the Bay of Plenty,
a broad expanse of sea, the eastern limit of which is from Cape Runaway
to Opotiki.

Strictly speaking, the peninsula may be considered as terminated along a
line drawn between the mouths of the Thames and Tairua Rivers, but it
mnst be apparent to every oune having knowledge of the district that the
tract of broad, low, swampy plain along which the Thames and Piako Rivers
find their way to the sea is of extremely modern date, and that a slight depres-
sion of the land—a few feet only—would again bring the sea to the foot
of Te Aroha, and the peninsula would thus connect with the mainland to the
south by an isthmus between Te Aroha and the shore of Tauranga Harbour.
The Great Barrier Island formed at one time a northern continuation of Cape
Colville Peninsula, and has been separated from it by the denuding action of
the sea. Disregarding this fact, the peninsular area from Cape Colville
to Te Aroha has a length of about eighty and an average breadth of fifteen
miles.

Physical Features.—The surface of the peninsula is generally broken, in
some parts extremely rugged, in outline, and along the main axis the moun-
tains rise to an elevation of 2,000 ft. to 3,000 ft. The culminating-points are,
in the extreme north and south parts, Moehau and Te Aroha, these being
mountains of about equal height, the former 2,900 ft., the latter 3,126 ft.,
above the sea. Plains are few and not extensive. On the east side the land
is penetrated by a number of inlets and tidal estuaries of the more considerable
streams, some of which are tidal along their course to the outer slopes of
the main range. On the west side of the peninsula deep inlets and tidal
streams are absent, or the latter are tidal for a short distance only. The
Thames or Waihou River is tidal almost to Te Aroha, but is not a river of
the peninsular tract under comsideration, further than that it receives and
carries to the Firth of Thames the waters of the Puriri, Hikutaia, and
Ohinemuri Rivers, and a number of lesser streams that drain the western
slopes of the southern part of the district.

Inland of Mercury Bay, on the north side of Whitianga Harbour,
there is a swampy plain of some five by two miles in extent, and flat lands of
lesser area in the same watershed, but it is only the Upper Ohinemuri or
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Waihi Plain that might claim special consideration under this head. This is
six to seven miles in length east and west, and three to four miles across,
but the whole of the area is not flat ; indeed, but.little of it can be regarded as
flat, and still less of it is alluvial. , - X )

The Tairua River is the largest, and has the longest course, of all the
streams draining the peninsula, due to its general direction, which is north-
north-east, and for a considerable distance parallel to the main range. The
Whitianga River, which is next in importance, gathers its waters from a
semicircular basin the eastern limit of which is almost on the coast-line, -while
towards the west it drains from between Table Mountain' and the northern
section of the main range at the source of the Puru. The Ohinemuri and
the Kaunaeranga are next in importance; all the others ‘are inconsiderable.
The Ohinemuri is remarkable in:this: that it breaks through the south con-
tinuation of the main, mountain-chain and gathers the waters of a large area
that should have been discharged to the Bay of Plenty, but, as a-matter of fact,
are carried westward through the Ohinemuri- Gorge and dlscharged by the
Thames River into Hauraki Gulf.

The trend of the main range is mot in a continuous and direct line
between the north and south limits of the peninsula. Near the Thames the
main divide trends closely towards the western limit of the land, and, in fact,
this section of it may be said to terminate near the mouth of the Kauaeranga
River. Before this so terminates, opposite the source of the Puru, the water-
divide trends east to Table Mountain, and thence is continued south to the
Hikutaia. On the north side of the Hikutaia Valley the water-divide trends
south-east to the main source of ‘the river, and in the same general direction to
the northern main source of the Ohinemuri River, and farther follows the.
coast range to Waihi Beach, and by a very sinnous line is thence returned west
to Te Aroha, which, rising from the verge of the Waitoa Plain, is thus again
on the extreme western limit of the mountain region.

Geology.—The oldest rocks on the peninsula are slates and sandstones,
evidently of Paleozoic. age, with which are associated confemporaneous volcanic
rocks, and dyke intrusions also of Palzozoic age. These rocks have been
‘regarded as belonging to the Carboniferous, sometimes to the Devonian, period.
Probably both formations are present, but from the lack of. fossil evidence this
is a matter that awaits definite settlement. Some of the slates and sandstones
that hitherto have collectively been spoken. of as Paleozoic must in. future be
regarded as belonging to the Mesozoic period, and representing 'the Trias
formation. For the time being, speaking of these as the Paleozoic series
of rocks, mainly sedimentary, as one formation, their southern known'limit is,
on the west side.of the peninsula, at*Rocky Point, near the Thames. | They
there occupy but a small area, younger volcanic rocks overlying and obscuring
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them till, twelve miles further north, they again appear near Hastings, in the
gorge of Tapu Creek (Waipatukahu). From this point they are continuous
along or a little inland of the eastern shore of the Hauraki Gulf to the
southern shore of Coromandel Harbour, and thence almost continuously to
Tokatea Hill, where for the first time they reach the crest and pass to the
east side of the main range. Further north, on the west side of the range, the
slates and sandstones are exposed in isolated outcrops to Cahbage Bay, north of
which they are continuous along the west side of the range to Port Jackson.

On the east coast a considerable area of these rocks is found at
Kuaotunu, showing on the coast-line, in the valley of the Kuaotunu Stream
and on the Waitai Range, to the east.

These rocks appear on the eastern lower slopes of the Tokatea Range
exposed in the deep gullies north of Tokatea Hill, on the north shore of
Kennedy’s Bay, and on the coast-line and lower eastern slopes of Moehau, on
the road from Port Charles to Port Jackson, and they terminate the peninsula
in Cape Colville.

Between the Tiki and Tokatea Hill, and more to the north-west, in the
valley of Paul’s Creek (according to Maclaren), what seems to be the lowest of
the Paleozoic rocks are largely composed of igneous material which has ap-
parently intruded into them dyke-like masses of crystalline rocks; and dykes
of various igneous rocks also appear among the sandstones, &c., forming the
west spur of Moehau.. The younger Triassic rocks have been identified only
at the Tiki, and thence across the Waiau Valley to the Thames~Coromandel
Road, between Coromandel and Manaia Harbours.

The rocks next in age are Upper Secondary or Lower Tertiarv—Cretaceo-
tertiary ; but in the Moehau district little evidence of their Secondary age is
forthcoming. They consist of conglomerates followed by sandstones and
shales, with thin, impure, and unworkable seams of coal, in which are streaks
and nests of bituminous coal or anthracite of high quality. The coal beds are
followed by marly  beds with concretions, and the sequence in one place at
least is closed by the limestones that in other parts are the characteristic higher
beds of the Cretaceo-tertiary series.

It cannot with certainty be affirmed what were the outlines of the land
over which the lowest of the coal-bearing beds accumulated, but the higher
beds, from their chalky and coustant character and their wide distribution, do
not favour the idea that they accumulated on a very uneven surface or sea-
bottom. However this may be, the fragments of the formation that have
survived denudation or total destruction are fouud at varying heights up to
1,250 ft. above sea-level, and at some places patches show a difference in eleva-
tion of 800 ft. to 1,000 ft. within a distance of two to three miles, and it is
evident the  beds were: largely denuded and highly disturbed hefore the com-
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mencement of the Tertiary volecanic outbursts. - These rocks are found only
in the northern part of the peninsula. '

“The volcanic rocks of Tertiary date are spread over four-fifths of the total
area of the peninsula. For the most part they are andesitic in type and
fragmental in character, especially along the west side and over all the northern
part of the district. In the middle east and south-east parts of the peninsula
the rocks are largely of an acid type, and of younger date than the andes1tes
and dacites of the western and northern districts.

The subdivision of the volcanic rocks of the peninsula inte groups of
different age is a matter on which there is yet differences of opinion. It is for
the most part agreed that some andesitic rocks often spoken of as the Beeson’s
Island grotip, and referred to the Miocene period, are separate and distinct
from the older auriferous group or groups. The division of the older Tertiary
volcanic rocks, although first made under a misapprehension of the true relation
of the rocks of Tokatea Hill to those of the main range farther to the south
and at the Thames, has yet an array of facts in support of the division which
has been made, and there has been nothing advanced against the theory that
may not be easily and effectually answered.

The acidic group of Pliocene age could easily be divided into a series of
four sub-groups, as has been done in the table of formations (see page 34).
The acid rocks as a whole constitute a most important group, not only on
account of their great petrological interest, but also on account of their economic
value. These rocks are now recognised as gold-producers, and at places contain
gem opal, the mining of which may yet prove an important industry. Their
value as building-stones has also to be considered.

There is a small group of intrusive andesites of Middle or Younger Pliocene
age to which the great dyke forming Table Mountain and some bosses of similar
rock in the Omahu district have been referred. There is, however, no evidence
that basic lava-streams or volcanic ejecta of any kind were deposited at the
surface during the Post-pliocene period, and the acidic rocks of the Upper
Ohinemuri or Waihi Plain must be considered as the youngest volcanic rocks of
Cape Colville Peninsnla.

The evidences of the existence formerly of hot springs are abundant over
all parts of the district, and active thermal springs still exist, especially in the
south part of the peninsular area; but they are in comparison as nothing to the
thermal displays in various parts of the peninsula immediately subsequent to the
deposits of the Pliocene rhyolites. It is more than possible that the great
deposits of siliceous sinter that occur are of different ages, but this is a matter
difficult to determine, for, though some appear resting on older rocks, the
enormous display of thermal effects on the mountain-range between the Tairua
and Kauaeranga Valleys rests mainly or wholly on acidic rocks forming the third
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division of the Pliocene group.  Here and at many other places, especially on
the Waitai Range, in the Kuaotunu district, the preservation of the old terrace
mounds is remarkably complete. Near Mackaytown, in Ohinemuri County,
great quantities of fossil wood are found in the sinter deposits lying between
there and the Rahu Saddle, and it is evident that many deposits of quartz in
veins, some of which are worked for gold, were made by the same agency
that piled up terraces of siliceous sinter in the same locality. The Silverton
Hills, at Waihi, show many remains of hot-spring deposits, and in one of the
mines on these hills, at 300 ft. from the surface, remains of fern-trees have
been found in cavities in the reefs. These remains were several feet in length,
and quite recognisable as a species of fern-tree.

POSITION AND RELATION TO EACH OTHER OF THE DIFFERENT
FORMATIONS AND GROUPS OF ROCKS.

The classification of the different formations and groups of rocks on Cape
Colville Peninsula, owing to the general, but not complete, absence of fossils
and the presence of a great bulk of volcanic rock, is necessarily a matter of
difficulty and some uncertainty. It was not till 1897 that what claimed to be
a complete classification of the rocks of the peninsnla made its appearance.
Cox, indeed, had indicated what the classification of the larger groups of
strata and volcanic rocks was likely to be. He was not, however, acquainted
with every part of the peninsula, and but imperfectly with some formations of
which he notes the presence. In 1897 a classification of the whole of the
rocks of the peninsula appeared in the “ Geology and Veins of the Hauraki
Goldfields,” and the same year a classification by the writer also appeared
(see ante, page 28).

The classification here proposed is based upon the most recent informa-
tion available—in part the results of field examinations made since 1897, and
in part consequent on the results of examinations of rock-specimens by Pro-
fessor Sollas, which in the first case led to the subdivision of the Older
Mesozoic and Paleozoic rocks, and in the second case confirms the distinctions
made in 1897, and has led ta further subdivision of the younger volcanic
rocks,

5—Rocks.
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TaprLk oF FormaTions oN CAPE ConvILLE PENINSULA.

No.| Probable Age. Formation. Series or Group. l Nature of the Rocks.
9 .Upper Devonian| Devonian .. | Te Anau series 1 ’ Stratified beds of igneous material with
associated eruptive and dyke rocks.
8 | Lower Carboni-| Carboniferous | Maitai series 00 | Sandstones, slaty shales, and mudstones,
ferous with intruded dyke rocks.
7 | Triassic .. | Trias .. | Wairoa series .. | Sandstones and conglomerates formed
‘ of igneous rocks and slates and mud-
stones.
6 Cretaceons— Cretaceo - ter- | (a.) Lower or coal- | Conglomerates, sandstones, and shales,
Eocene | tiary bearing series with coal.
(b)) Middle and| Marly greensands with conecretions,
Upper beds compact limestones, and calcareous
3 sandstone.
5 | Eocene(?) .. | Voleanic series) Thames-Tokatea | Eruptive matter, mostly andesitic flow
group rocks and breccias, &c., cut by dykes.
4 | Upper Eocene o Kapanga group ..  The same as 5.
3 | Miocene 00 o Beeson's Island group| Eraptive matter wholly andesitic or
dacitic ; stratified tuff beds, with coal.
2 | Pliocense .. | Acid group of | (@.) Older rhyolites
Pliocene age | (b.) Pumiceous ag- | Breccia agglomerates, mostly of acid
glomerate or rocks, pumiceous sands, &c., with beds
Whitianga beds| of lignite.
(c.) Middle rhyolites | Massive flow and intrusive rocks for
most part resting on 2, (b).
(d.) Younger rhyo- | Brecciated or pitchstone rhyolites
lites chiefly developed in the upper basin
of the Ohinemuri watershed.
1 | Post-pliocene | Pleistocene (a.) Raised beaches  Coarse beach-gravels chiefly along the
| and Recent | west side of the peninsula.
| (b.) Alluvial 4 l Coarse gravel, river-deposits, and finer
sediments.

Intrusions of Younger Pliocene Age—Table Mountain, &e.

Of the different formations and groups of rocks present on the peninsula
and classified as above, apart from the general sketch which has been given, a
short account is necessary, and will be best given in this place, followed by a
list of the rock-specimens which have been described from the formation.

9. Te Anau Series.—The older sequence, collectively called Paleozoic slates
and sandstoues by previous writers, by some of which they more particularly
were referred to the Maitai series of Hochstetter (Old Secondary), or the Maitai
series of the Geological Survey of New Zealand (Carboniferous), or Upper De-
vounian, Te Anau series, can now no longer be dealt with under one heading.
All the sedimeutary rocks of this older series present a Paleozoic facies in the
condition of their mineral constituents which is in agreement with that of the
Paleozoic rocks of the mountaius of the north-east of the South Island and the
eastern slopes of the Southern Alps. Of previous writers Park and Cox only
refer the older rocks of Cape Colville Peninsula to the Te Anau series, and in so
doing the whole is considered to belong to the Upper Devonian period. Here,
however, only the rocks lying within the Tiki-Tokatea district and part of the
Kapanga district are so referred, and this on account of a difference in mineral
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character more than any proved stratigraphical unconformity that has been
shown or may be supposed to exist between the Te Anau series and the over-
lying Carboniferous or Maitai scries.

The rocks of the Te Anau series are developed along the western middle
and lower slopes of the main range from the Tiki Spur and Pukewhau Saddle
in the south to the higher part of Tokatea Hill in the north. More to the
north-east they are found on the road to Kennedy’s Bay as far as the com-
pressor for the Royal Oak and Tokatea Mines, and more to the north-west in
the valley of Paul’s Creek, as described by Maclaren.*

Research by Professor Sollas as to the nature of the material of spccimens
of the rocks submitted to him tends to show that to a large extent the rocks of
the series are of igneous origin, solid or fragmental, as the case may be.  The
various specimens described as granwackes show that clastic igneous matter was
widespread during the deposition of these rocks. Grauwackes appear in the
highest and lowest horizons of the series as far as can be traced. Several
samples of a rock occurring in close association with the grauwackes, and some-
times scarcely to be distinguished from them, are described as and named
““ adinole,” but it is uncertain whether in all cases this distinction can be main-
tained. In some cases the name was given subject to revision on its being
shown that the requisite amount of soda was not present in the rock, and, as
analysis proves that it is not, the alternative name  fine-grained grauwacke ”’
wonld thus apply. In the lists that follow this change has not been made.

The grauwackes and adinole have associated with them rocks of an acid
type so much altered that their original condition can only be guessed at.
There are the quartz muscovite and quartz sericite rocks of the descriptions
which follow, on some of which Professor Sollas remarks, It is tempting to
think of these rocks as altered rhyolite,”” and it would seem that such a
conclusion, the natural consequence of this tendency, would have reasonable
grounds for its adoption, not on account only that the rocks themselves give
evidence of the fact, but, further, that this is confirmed by the actual presence
of thick masses of rhyolite on the east side of Tokatea Hill and Saddle in
connection with and as part of the Te Anan series; and more to the eastward,
on the road to Kennedy’s Bay, similar rocks have been noted. These rhyolites,
though altered, still retain flow structure sometimes to an extraordinary
degree, and at places are crowded with bipyramids of quartz.

The rocks described constitute the body and mass of the formation, but
wherever rocks of the Te Anau series appear they are crowded with dyke
intrusions, chiefly dacite porphyrite.

The dykes mentioned may have appeared during the latter part of the
Devonian period, during Carboniferous or even during Permian times, but not

* Mines Reports, 1900, Parliamentary Paper C.-9.
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later, as the proceeds of their denudation form conglomerates in Triassic strata.
There is evidence of this in the Waiau, &c., district, adjacent to that in which
the Te Anau rocks are chiefly developed.

The fact that during Devonian times volcanic action made great display
within the area of what is now Cape Colville Peninsula had escaped detection
by all who examined the geology of the district prior to 1898, and this is so
remarkable that nothing must be omitted to make certain and sure the position
here taken up. The igueous character of the rocks is undoubted. That need
not for a moment be called in question. The ancient rhyolites are interbedded
with the other strata of the formation. This also must be admitted. Younger
strata, evidently pre-Jurassic and supposed to be Triassic in age, contain what
is claimed to be the proceeds of the denudation of the Te Anau rocks and the
dykes intruded into them. This also may be agreed to; and yet it may be
asked, What are the proofs that the rocks are of Devonian age, or the dykes by
which they are cut are of greater age than the Permian period ?

Up till the present time the study of Palaozoic voleanic rocks has been a
difficulty in connection with the geology of New Zealand. The rocks of the
Dun Mountain mineral belt are of Lower Carboniferous or Upper Devonian age,
and are usually thought to belong to the latter period ; and the Te Anau series,
developed west of Lake Wakatipu, in the Provincial District of Otago, and
thence extended along the Takatimu Mountains and Longwood Range, in
Southland, are the only rocks that may with confidence be cousidered as
belonging to the Te Anau series, the typical locality of the Te Anau series
lying between Lake Te Anau and Lake Wakatipu. West of Lake Wakatipu
and in Nelson igneous material is characteristic of the strata composing
or of rocks included in the Te Anau series, and, although in the southern
districts the material of the Te Anau series may not exactly coincide with
rocks of the same age on Cape Colville Peninsula, it can yet be shown that
other eruptive centres active during the same or a prior period afforded
material practically identical with what is met with on Tokatea Hill and
thence to the Tiki. 3

During the last two months of 1902 the writer was engaged in south-
east Nelson, within Cheviot County, in connection with seismic disturbances
then taking place, and in the course of various examinations acquired a know-
ledge of the occurrence of a heavy band of conglomerate in the reputed
Carboniferous rocks of the Cheviot Coast Range. The individuals of this
conglomerate, it was observed, were often of a volcanic character, and a
collection—by no means an exhaustive one—was made of the various kinds
of rock which made up this conglomerate. On closer inspection it was seen
that many rocks contained in this conglomerate agreed in character with the
igneous rocks of the Te Anau series of Tokatea Hill and the conglomerates
of the Trias rocks on the range between Coromandel and Manaia Harbours.
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These conglomerates in Carboniferous strata, as regarded the individual rocks
represented in them, must have been derived from the Te Anau or an older
formation, and other than the Te Anau no formation is likely to yield such
rocks. '

A selection of the different rocks as far as collected was made from this
Cheviot conglomerate ; but before being despatched to England this was supple-
mented by a further collection from a conglomerate associated with the older
rocks of south-east Wellington, which, as part of the Rimutaka (equivalent to
the Maitai) series, is thus also considered Carboniferous in age. These cou-
glomerates had been noted in 1875, after which they remained unheeded till
attention was again directed to them as likely to supplement the rocks that had
already been collected from the Cheviot Coast Range. Further collection of
these rocks was made, and a selection of the whole was forwarded to Professor
Sollas.

Twelve samples of these conglomerate rocks have been described and
named, as follows :—

1. Rhyolite. 4. Spherulitic rhyolite. 8. Micrographic albite granite.
2. Altered rhyolite. 5. Quartz felsite. 9. Rhyolite with albite.
3. Rhyolites. 6. Altered micropeecillitic ande- 10. Altered andesite.

(@.) With plagioclase. site. 11. Granite.

(b.) With quartz grains. 7. Granophyre (of Rosenbuch). 12. Foliated granite.

(c.) Without quartz.

If these are compared with a list of the rocks of the Te Anau series of the
Tiki-Tokatea district, or of the conglomerates in Trias strata on the range
between Coromandel and Manaia Harbours, it will probably be admitted that
there is more than a passing chance correspondence between them, aud
with a deeper knowledge of the subject a stronger conviction must be the
result. These facts, as far as they go, and the evidence in favour of un-
conformity between the Te Anan rocks and the series next overlying, are the
grounds on which Devonian rocks are considered present on Cape Colville
Peninsula.

The dykes that appear through the sedimentary and voleanic rocks of
the Te Anau series within the Tiki-Tokatea district are at places so crowded
together or of such size that their débris obscures the rocks through which
they break, and in the case of Tokatea Hill its eastern slope is said to have a
covering of voleanic rocks of Tertiary age which, having considerable thickness,
have to be penetrated in order to reach the felsitic rocks that form the inner
part and core of the mountain. Except a superficial covering on the very top
of the hill and its northern continuation as part of the Tokatea Range, where
Tertiary volcanic rocks are strongly developed, a stray boulder from the north
end of the Success Range can alone support the statement that Tertiary
volcanic rocks must be driven through in order to reach the Te Anau rocks.
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List oF Rocks oF THE TE ANAU SERIES, AND OF THE DYKE ROCKS OCCURRING IN
CONNECTION WITH THE SAME.

Sedimentary and doubtfully Volcanic Rocks.

(1.) Specimen No. 2760. Quartz muscovite rock.
(Cadman’s Creek, Tiki-Tokatea district.

2. S 2788. Quartz sericite rock.
(Cadman’s Creek, Tiki-Tokatea district.
(3.) p 2792. Quartz muscovite rock.
(Tiki Creek, Tiki-Tokatea district.)
(4.) i 2900. Spotted adinole.*
(Tiki Creek, Tiki-Tokatea district.)
() 'y 2913. Grauwacke.
(Pukewhau Creek, Tiki-Tokatea districs.
(6.) s 2992. Grauwacke.
" (Courthouse Creek, Tiki-Tokatea distriet.
(7.) o 3168. Spotted adinole.
(Tokatea Mine, Tiki-Tokatea district.
(8.) "’ 3178. Spotted adinole.
(Tokatea Mine, Tiki-Tokatea district.)
9.) . 3188. Spotted adinole.
(No. 6 level, Tokatea Mine, Tiki-Tokatea district.)
(10.) 7 3216. Spotted adinole.
(Hauraki Associated (upper level), Tiki-Tokatea district.)
(11.) 3 3223. Spotted adinole or fine-grained gris.
: (Success Range, near Tokatea Saddle, Tiki-Tokatea
district.)
(12.) i 3241. Indeterminate.
(Hauraki Associated Mine, Tiki-Tokatea district.)
(18.) i 8290. Quartz felspar grit or grauwacke.
(No. 7 level, Tokatea Mine, Tiki-Tokatea district.)
(14.) M 3411. Adinole.

(No. 3 level, Royal Oak Mine, Tiki-Tokatea district.)

Contemporaneous Veolcanic Rocks.

(15.) Specimen No. 3189. Rhyolite replaced by quartz. -
(On road from Tokatea to Kennedy's Bay, half a mile
! above compressor, Tiki-Tokatea district.)
(16.) " 3200. Rhyolite replaced by quartz.
(On road from Tokatea Saddle to Kennedy’s Bay, about
a mile above compressor, Tiki-Tokatea district.)
(@), . 3208. Rhyolite replaced by quartz.
(Ridge between Kennedy’s Bay Road and north end
of Success Range, Tiki-Tokatea districs.)

* Owing to the low percentage of soda these rocks find place with the grauwackes, but the
name ‘“adinole’’ is retained.
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DYKE INTRUSIONS NOT LATER THAN THE CARBONIFEROUS PERIOD.
Dacite Porphyrite.

(18.) Specimen No. 2735. Dacite porphyrite. et
(Left branch of Cadman’s Creek, Tiki-Tokatea district.)

(19.) i 2736. Hornblende dacite porphyrite.

(Right branch of Cadman’s Creek, Tiki-Tokatea district.)
(20.) . 2817. Quartz uralite porphyrite, or uralite dacite.

(Tiki Creek, Tiki-Tokatea district.)
(21) " 2865. Uralite dacite porphyrite.

(Right branch of Cadman’s Creek, Tiki-Tokatea district.)
(22.) % 2914. Hornblende dacite porphyrite.

(Tiki Creek, Tiki-Tokatea district.)
23.) . 3186. Hornblende dacite porphyrite.

(Near waterfall, east side of Tokatea Saddle, Tiki-
Tokatea district.)
(24.) " 3222. Pilotaxitic dacite porphyrite.
(No. 7 level, Tokatea Mine, Tiki-Tokatea district.)
Dagcite.
(25.) Specimen No. 2808. Pilotaxitic hornblende dacite.
(Tiki Creek, Tiki-Tokatea district.)
(26.) - 2853. Altered dacite.
(Right branch of Cadman’s Creek, Tiki-Tokatea district.)

8. Mailai Series.—The position and the relation of this series to the
Te Anau rocks underlying and the overlying Triassic beds have already been
referred to. It may be admitted that the development of Carboniferons rocks
on Cape Colville Peninsula closely resembles the typical rocks in the Maitai
Valley, Nelson, but in the absence of recognisable fossils identity is beyond
proof, and it is on the resemblance of the rocks only that they are rcferred
to and considered part of the Maital series.

The chief developments of this series lie along the coast-line between
Tapu Creek and Kirita Bay, and inland the same area extends across the
Manaia watershed into that of the Waiau River; and in the northern part
of the peninsula from Cabbage Bay to Port Jackson, on the west side,
and at Kennedy’s Bay and Kuaotunu, on the east side, of the peninsula.

The rocks are hard sandstones, thin or thicker bedded slaty shales, and
mudstones, the latter more or less calcareous and sometimes containing nodules
of impure limestone. Bands of pebbly grit and slaty grauwacke breccias are
also not uncommon, and in some localities the dark slaty rocks become highly
indurated and resemble lydian stone. Highly carbonaceous or impure coaly
beds are found on both sides of the mnorthern termination of the Waitai
Range, Kuaotunu.

Dyke intrusions of Pal@ozoic age occur in the northern part of the
peninsula, and of later date at Cabbage Bay and more to the south, between
Manaia and Tapu Creek watersheds, :
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Few of the sedimentary rocks of the formation were collected from, and
only two examples were included in the collections sent to England. The
igneous rocks in connection with this series are all dyke intrusions, no con-
temporaneous volcanic rocks being known, with the doubtful exception of the
¢ felsite tuff > of Rocky Point, near the Thames. As the lower layers of this
are clearly interbedded with the dark slaty shales on the beach north of the
point, the presumption is that the whole has been laid down under water, other-
wise, in material at least, the deposit corresponds to the adinole rocks of Tokatea
Hill, and in part may also be of the same age.

The dyke rocks of Moehau, being for the most part dioritic in character
and Paleozoic in age, are thus to be distinguished from the dykes in the Cabbage
Bay district and farther south, on the shore of Hauraki Gulf, north of the
mouth of the Mata River, which are chiefly andesites.

These rocks are of interest chiefly as forming in the northern part of the
peninsula the main water-divide, and more to the south the nucleus of the
mountain-range as far as the sources of the Manaia River, and as carrying the
diorite dykes of Moehau and auriferous quartz lodes on the Kuaotunu Goldfield
and of Tapu Creek.

List oF Rocks oF THE MAITAT SERIES, AND OF THE DYKE ROCKS PENETRATING
THEM.
SEDIMENTARY.

(1.) Specimen No. 3199. Fine-grained siliceous grit.

(Tapu Creek, Mata River, Tapu Creek district.)
@) . 3626. Problematical.

(Western base of Black Jack, Kuaotunu district.)

INTRUSIVE.
Igneous Dykes in Moehau District.
Diorite.
(3.) Specimen No. 2709. Quartz augite diorite.
(South shore of Coromandel Harbour, but evidently
derived from Moehau district.)

4.) 2 3083. Diorite with quarta.

(Mouth of Waiaro Creek, Moehau district.)
5.) ¥ 3084. Quartz diorite.

(Mouth of Waiaro Creek, Moehau district.)
(6.) 5 3093. Quartz biotite diorite porphyrite.

(Mouth of Waiaro Creek, Moehau district.)
(7)) - 3102. Quartz augite diorite porphyrlte

(Mouth of Waiaro Creek, Moehau district.)
(8. % 4096. Quartz biotite diorite.

(Coast-line, west spur of Moehau, Moehau district.)
Dacite Porphyrite.
(9.) Specimen No. 3103. Hornblende dacite porphyrite.
(Mouth of Waiaro Creek, Moehau district.)
(10.) b, 3126. Dacite porphyrite.
(Mouth of Waiaro Creek, Moehau district.)
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Dactte.

(11.) Specimen No. 3042. Microgranitic dacite.
(Mouth of Waiaro Creek, Moehau district.)

(12.) A 8064. Hornblende dacite with a trachyte habi.
(Mouth of Waiaro Creek, Moehau district.)

Andesite.

(18.) Specimen No. 3053. Hypersthene andesite.
(Mouth of Waiaro Creek, Moehau district.)

(14.) = 3077. Hornblende andesite.
(Mouth of Waiaro Creek, Moehau district.)

Igneous Dykes'in Cabbage Bay District.
Andesite.

(15.) Specimen No. 3138. Hypersthene hornblende andesite.
(Coast-line south of Tawhetarangi Creek.)

Igneous Dykes in Waiau Valley District.
Dacite Porphyrite.

(16.) Specimen No. 3350. Dacite porphyrite.
(Forks of Manaia River.)

Andesite.

(17.) Specimen No. 3352. Hornblende andesite, much altered.
(Forks of Manaia River.)

Igneous Dykes in Mata River, Tapu Creek District.
Andesites.

(18.) Specimen No. 3889. Hornblende andesite.
(Coast north of Mata River.)
(052, ) 3901. Hornblende hypersthene andesite.
(Coast north of Mata River.)

7. Wairoa Series.—As far as has yet been ascertained rocks helonging to
this series are confined to a restricted district extending from the Pukewhau
Saddle across the Matawai Valley into and across that of the Waiau River to
the Thames—Coromandel Road between Manaia and Coromandel Harbours.

There is evident unconformity between the rocks of this and the Te Anau
series in the upper part of Pukewhau Creek near the Saddie, and there should
also be like evidences of unconformity between the Wairoa and Maitai series
in the Waiau Valley, but for the most part the junction between the twois in
rugged mountain country or covered by volcanic rock.

The various branches of the Manaia drain slate and sandstone mountains
capped by volcanic rocks, but most of the upper watershed of this river is
unexplored, and it is uncertain how far into this watershed the Wairoa rocks
extend.

The rocks of the Wairoa series are coarse- and fine-grained sandstones
with pebble-beds, sometimes passing into fine-grained conglomerate and dark
slaty or brick-red and purple coloured shales. The red shales are seen on the

6— Rocks.
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Pukewhan Saddle, the other rocks are best seen along the Thames—Coromandel
Road. On the south shore of Coromandel Harbour the rocks are sandstones
and sandy shales much crushed and jointed often with white powdery
joints, and distinetly different from what the rocks are on the higher part of
the range between Coromandel and Manaia Harbours; and it is possible that
the rocks along the shore of Coromandel Harbour east of Mill Creek may
belong to the Te Anan series. Early in 1897 J. M. Maclaren, Director of the
Coromandel School of Mines, discovered that these rocks were in part formed
of rhyolitic voleanic material, and the same year the writer discovered the
conglomerates on the range between Coromandel and Manaia Harbours. The
rocks on the higher .part of the range are evenly bedded, and do not show
crush to the extent seen in the low grounds to the north; they are also—
perhaps due to weathering—of a lighter colour. As the range is ascended an
occasional pebble is met with on the hill-slope, evidently liberated from the
sandstones exposed in the road-cuttings, and from the higher part of the range
masses of conglomerate are seen lodged in the gully below and parallel to the
road, but it is not till reaching the south slope of the range on the fall to
Manaia that the conglomerates are fully exposed in the road-cuttings. A band
of conglomerate 10 ft. to 20 ft. in thickness has been exposed in cuttings in
counection with a deviation from the old road on the descent to Manaia.
From this conglomerate all the specimens sent to England were obtained, and
the proofs of the unconformity between the Wairoa and Maital series rests
mainly on the nature of the rocks included in these conglomerates, igneouns
rocks derived both from the Te Anau and the Maitai formations forming the
greater bulk of the conglomerate.

The beds are thus of a later date than the Carboniferous period. Per-
mian they might be, but it is more probable that they are of Triassic age.
What positive evidence there is of the age of the beds is slender indeed, and
consists of an external imprint of a fragment of Monotis salinaria, var. rich-
mondiana, very common in and characteristic of the Trias rocks of New Zealaud,
a fossil which is often found in coarse grits and conglomerates elsewhere than
ou Cape Colville Peninsula. A single fragment of this fossil was found,
unrecognisable it may be to some, but I had minute acquaintance with the
fossil species in the condition of casts, and, doubting not its identity, the rocks
have been referred to the Wairoa series of the Geological Survey.

List or Rocks. FOUND IN THE CONGLOMERATES OF TRIiassic AGE oN THE RANGE
BETWEEN COROMANDEL AND Maxaia HARBOURS.

(1) Specimen No. 3443. Conglomerate formed mainly of pebbles of igneous rocks—
(a.) Grauwacke.
(b.) Andesite (both pilotaxitic and hyalopilitic).
o (c.) Dacite.
(d.) Rhyolite.
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(2.) Specimen No. 3450. Conglomerate composed mainly of igneous rocks—
(a.) Andesite.
(b.) Rhyolite.

(3. X 3453. Conglomerate composed mainly of igneous rocks—-
(a.) Pilotaxitic andesite.
(b.) Silicified rhyolite.
(¢c.) Hyalopilitic andesite.
(d.) Calcareous grauwacke.

4.) ] 4363. Conglomerate composed mainly of igneous rocks—
(@.) Andesite.
(b.) Rhyolite.
(c.) Fine-grained grauwacke.

4.) o 3464. Conglomerate composed mainly of igneous rocks—
(@.) Banded rhyolite.
(b.) Pilotaxitic andesite.
{c.) Hyalopilitic andesite.
(d.) Grauwacke.

6. Cretaceo-tertiary.—In separate localities or together this appears as
(@) the lower or coal-bearing division, and (6) an upper or calcareous part.
The rocks were not specially collected from, and none were forwarded for
description.  Nevertheless, the occurrence of small areas of this formation at
various. places in the northern part of the peninsula is of general interest, and
1s held to be important as likely to determine the age of some at least of the
volcanic groups. Unfortunately, what is of most importance in this connection
—viz., the age of the Thames-Tokatea gronp—is not likely to be so deter-
mined, since none of its rocks occur in contact with or in the near vicinity
of known areas of the Cretaceo-tertiary formation.

The complete sequence in one section can nowhere be seen, but that
which is most nearly so is displayed on the coast-line at Torihine, and a little
mland of that place, in. the Cabbage Bay district. This shows both the higher
and the lower beds; but the rocks are far short of the total thickness which
is found in other parts of the country. Two lesser areas of these rocks lie to
the south-east and south-west of that on the coast-line at Toribine. These
represent the lower beds, and have associated as part of this series thin seams
of coal of a bituminous character, but in every case the seams are too thin or
too impure to admit of their being worked.

The small area to the south-west in Tawhetarangi Creek is of little
importance, seeing that, like the better-known outerop on the coast-line, it rests
upon Maitai rocks, and disappears under rocks of the Beeson’s Island group, the
rocks of the Kapanga group lying farther to the south-east and east. In the
latter direction, under the northern end of the Tokatea Range, there are two
small outcrops of the lower division of these beds, and that of the two which
lies most to the south-west in section shows clearly that its rocks are overlain,
necessarily unconformably, by stratified voleanic tuffs and breccia-beds belonging
to the Kapanga group, which forms the area (and parts adjacent thereto) of the .
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northern end of the Tokatea Range, and this to the exclusion of the Thames-
Tokatea rocks.

Unfortunately, there are no Cretaceo-tertiary rocks farther to the south,
where Thames - Tokatea rocks are present, and thus there is little hope of
determining by infra-position of the Cretaceo-tertiary rocks that the Thames-
Tokatea group is the younger. There is, however, no evidence to the contrary,
and in the classification here adopted the whole of the latter sequence of vol-
canic rocks is considered Post-cretaceo-tertiary. The occurrence of an outcrop
of Cretaceo-tertiary rocks on the main ridge north of Moehau has already been
mentioned, and to that account nothing need here be added.

5. Eocene(?) Thames-Tokatea Group.—'This is the oldest division of the
Post-cretaceous voleanic series, and, with the Kapanga gronp, constitutes the
auriferous series or group of most writers on the geology of the Hauraki
goldfields. The separation of the auriferous volcanic rocks into two groups
was first suggested and carried out by the writer in a report embodying the
results of the examinations made by him during 1896-97.*% After a com-
parison of the rocks forming the lower grounds of the Kapanga district with
those of Tokatea Hill, Tokatea Saddle, and the northern part and- western
slope of the Success Range, in the Tiki-Tokatea district, it became abundantly

manifest that in the parts first and last specified the rocks were different, even
though ‘in both groups they consisted mainly of fragmental ejecta and soiid
rocks of an andesitic or dacitic character, or, as described in identical terms in
the classification adopted in the report above referred to. There could be no
doubt as to the distinctness of the rocks on Tokatea Hill; but as no one had
previously described the igneous rocks of that locality as other than the result
of the Tertiary volcanic outburst, and finding that to the south and along the
east slope of the main range the rocks were indeed the product of Tertiary
eruptions, the Tokatea rocks were considered identical with the Tertiary
voleanic rocks, but distinct from the same rocks in the lower grounds to the
west. After tracing the rocks of the higher part and east slope of the Success
Range south to the limits of Coromandel County, and yet further south to the
Thames goldfields, there seemed sufficient grounds for regarding the Kapanga
rocks as distinet, and accordingly the auriferous volcanic rocks were divided
into what has since been known as the Thames-Tokatea and Kapanga groups.

The investigations carried on during 1897-98 showed that the rocks of
Tokatea Hill and the middle and lower west slopes of the main range to the
Tiki, though largely igneous and in part volcanic, belonged to an older series of
Pal®ozoic age, and could no longer be considered as having originated so late
as Tertiary times. They had consequently to be removed from the Thames-
Tokatea group of the report above mentioned, and in this report they are
described as an important and characteristic part of the Te Anau series.

* Mines Reports, 1897.
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The more radical distinction between the Thames-Tokatea and Kapanga
groups was thus lost, and it became a question whether it was or was not ad-
visable to again unite in” one the Thames-Tokatea and Kapanga groups. In
the meantime the relation of the two groups had been investigated in all parts
of the peninsula, and sufficient evidence had been collected to render probable
the conclusion that, apart from the rocks of Tokatea Hill and the west slope of
the range thence to the Tiki, the Thames-Tokatea as a group of rocks was dis-
tinet from and older than the Kapanga group.

It were needless, and scarcely here in place, to detail the evidence upon
which this conclusion rests; but the identification of the Thames-Tokatea rocks
in the Puriri Valley at Karangahake, and doubtfully in Te Aroha, will be accepted
by most, whilst the rocks of Boat Harbour, Broken Hills, Neavesville, Waite-
kauri, and Waihi are none the less surely to be correlated with the Kapanga
rocks occurring in the neighbourhood of Coromandel. The rocks themselves,
and that in a remarkable manner, testify the correctness of the distinction that
has been made.

The rocks of the Thames-Tokatea group are in the main andesites and
dacites, solid or fragmental ; but in connection with tlie same rocks there is in
Karangahake Mountain a considerable development of acid rocks, including
spherulitic rhyolite, and there are also traces of rhyolitic intrusion farther south
in Te Aroha. The fragmental rocks of this group can usunally be distinguished
from those of the Kapanga group by their darker green or purple colour, and
the greater degree of their compactness.

ListT oF Rocks DESCRIBED FROM THE THAMEs-TogaTEA GROUP.

Andesitic.

(1.) Specimen No. 637. Andesic tuff.
(Una Hill, Thames district.)

(2.) " 733. Fragmental andesitic rock.
(Adelaide Mine, Thames district.)
3. " 3636. Pilotaxitic andesite.

(Last crossing of river, Coromandel to Whangapoua,
Opitonui district.)
4.) - 3664. Obscurely pilotaxitic andesite.
(First crossing of river on road, Coromandel to Wha-
ngapoua, Opitonui district.)

b)) N 3921. Andesite or dacite much altered.
(Bluff south of Tapu COreek, Mata to Waiomio district.)
6.) . 3932. Andesite or dacite much altered.
(Blackstone Creek, Opitonui district.)
(7.) " 4053. Andesite agglomerate.
(Cascade Creek, Te Aroha district.)
8.) 7 4081. Fragmental andesitic rock.

(Cascade Creek, Te Aroha.)
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Pyroxene Andesite.

(9.) Specimen No. 40. Altered pyroxene andesite.
(Ravenswood Claim, Karangahake district.)

(10.) o 44. Altered pyroxene andesite.

(West slope of Karangahake Mountain.)
(11, i 147. Grey pyroxene andesite.

(Ravenswood Mine, Karangahake district.)
(12.) 4 307. Brecciated pyroxene andesite.

(Near Township of Karangahake.)
(13.) 0 330. Altered pyroxene andesite.

(Woodstock Mine, Karangahake district.)
(14) py 335. Altered pyroxene andesite.

(Woodstock Mine, Karangahake district.)
15.) 7 628. Altered pyroxene andesite.

(Una Hill, Thames district.
(16.) i 699. Altered pyroxene andesite. )

(Tararu Creek, Thames district.)
(17.) /s 705. Altered pyroxene andesite.

(Tararu Creek, Thames district.)
(18.) " 713. Altered pyroxene andesite.

(Tararu Creek, Thames district.)
(19.) b 719.. Altered pyroxene andesite.

(Tararu Creek, Thames district.)
(20.) ,, 732. Altered pyroxene andesite.

(West slope of Una Hill, Thames distriet.)
(21.) ; 736. Altered pyroxene andesite.

(North Star Claim, Una Hill, Thames district.)
(22.) " 745. Altered pyroxene andesite(?).

(Adelaide Mine, Una Hill, Thames district.)
(23.) x 799. Altered pyroxene andesite.

., (Shellback Creek, Thames district.)

(24.) 3 813. Altered pyroxene andesite.

(Shellback Creek, Thames district.)
(25.) ; 818. Altered pyroxene andesite.

(Tararu Creek, Thames distriet.) *
(26.) X 822. Altered pyroxene andesite.

(Moanataiari Tunnel, Thames district.)
(27.) o 833. Pilotaxitic pyroxene andesite.

(Caledonian Mine, Thames district.)
(28.) e 1309. Micropeecillitic pyroxene andesite.

(Waiorongomai, T'e Aroha district.)

Hypersthene Andesite.

(29.) Specimen No. 27. Hyalopilitic hypersthene andesite.
(Karangahake district.)

(30.) 7 31. Hypersthene andesite altered by quartz.
(Karangahake district.)

(31.) E 50. Black hypersthene andesite.
(Karangahake distriet.)

(32.) 5 309. Hypersthene andesite.

(Karangahake district.)



(83.) Specimen No. 380.

(34.)
(35.)
(36.)
(37.)
(38
(39.)
(40.)
(41))
(42.)
(43.)
(44.)
(45.)
(46.)
(47.)

(48.)
(49.)
(50.)
(51.)
(52.)

(63.) Specimen No.

(54)

”

"

626.
636.
662.
671.
675.
692.

3632.
3635.
3643.

4001.
4035.

4038.
4044.
4058.
406 1..
4080.
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Altered hypersthene andesite.
(Woodstock Mine, Karangahake district.)
Black micropeecillitic hypersthene andesite.
(Gloucester Claim, Thames district-)
Black micropeecillitic hypersthene andesite.
(Top.of Una Hill, Thames district.)
Black hypersthene andesite.
(Tararu Creek, Thames district.)
Black hypersthene andesite.
(Hape Creek, Thames district.)
Black altered hypersthene andcsite.
(Adelaide Claim, Una Hill, Thames district.)
Black hypersthene andesite.
(Quarries, Hape Creek, Thames district.)

. Black hypersthene andesite.

(East of Una Hill, Thames district.)

. Black micropcecillitic hypersthene andesite.

(Source of Shellback Creek,Thames district.)

. Hypersthene andesite.

(Tararu Creek, Thames district.)
Pilotaxitic hypersthene andesite.

(Blackstone Creek, Opitonui district.)
Pilotaxitic hypersthene andesite.

(Opitonui Creek, Opitonui district.)
Obscurely pilotaxitic hypersthene andesite.

(Maiden Mine, Opitonui district.)
Pilotaxitic hypersthene andesite.

(Monowai Mine, Mata-Monowai district.)
Pilotaxitic hypersthene andesite.

(Tapu Creek, half-way from Hastings to Martha Royal

Mine.

Pilotaxitic )hypersthene andesite.

(Monowai Mine, Mata-Monowai district.)
Pilotaxitic hypersthene andesite.

(Waiorongomai Creek, Te Aroha district.)
Pilotaxitic hypersthene andesite with rhyolite.

(Cascade Creek, Te Aroha district.)
Pilotaxitic hypersthene andesite.

(Cascade Creek, Te Aroha district.)
Hyalopilitic hypersthene andesite.

(Waiorongomai Creek, Te Aroha district.)

Hypersthene Hornblende Andesites.

649.
28717.

(55.) Specimen No. 658.

(56.)

"

670.

Grey hypersthene hornblende andesite.
(Hape Creek, Thames distriet.)

Hypersthene hornblende andesite.
(Matawai-Waiau Junection, Waiau, &e., district.)

Hornblende Pyroxene Andesite.

Decomposed hornblende pyroxene andesite.
(Karaka Creek, Thames district.)

‘Altered hornblende pyroxene andesite.
(Hape Creek, Thames district.)
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(57.) Specimen No. 679. Altered hornblende pyroxene andesite.
(Karaka Creek, Thames district.)

(58.) o 709. Hornblende pyroxene andesite.
_ (Tararu Creek, Thames district.)
(59.) . 734. Altered hornblende pyroxene andesite.

(Tararu Creek, Thames.)

Hornblende Hypersthene Andesite.

(60.) Specimen No. 721. Horunblende hypersthene andesite.
(Tararu Creek, Thames district.)
(61.) o 748. Hornblende hypersthene andesite.
(North Star Claim, Una Hill, Thames district.)

‘Altered Andesites.

(62.) Specimen No. 167. Completely transformed andesite(?).
(Ohinemuri Gorge, Karangahake district.)

(63.) A 181. Completely transformed andesite.

(Ohinemuri Gorge, Karangahake district.)
(64.) - 400. Altered andesite.

{Crown Mines, Karangahake district.)
(65.) " 401. Altered andesite. :

(Crown Mines, Karangahake district.)
(66.)° " 402. Altered andesite(?).

(Crown Mines, Karangahake district.)
(67.) — 406. Altered andesite(?).

(Crown Mines, Karangahake district.)
(68.) " 629. Completely transformed into carbonates and chlorite ;

vesicles filled with quartz.
(North Star Claim, Thames district.)

(69.) ,, 678. Altered andesite.
: (Gloucester Claim, Thames district.)
(70.) 5 682. Altered (andesite ?).
(Deep Sinker Mine, Thames distriet.)
(71.) " 687. Altered (andesite ?).
(Deep Sinker Mine, Thames district.)
(72.) . 2995. Altered andesite.
(Buffalo Mine, Tiki-Tokatea district.)
(73.) 0 4013. Andesite, or perhaps dacite, much decomposed.
(Tapu Creek Gorge, Thames County.)
(74.) 3 4064. Probably once an andesite ; altered by quartz and pyrites.

{Waiorongomai Creek, Te Aroha district.)

Dacite.

(75.) Specimen No. 703. Dacite breccia.
(Tararu Creek, Thames district.)
(76.) tr 3354. Dacite.
(Success Mine, Tiki-Tokatea district.)

Pyroxene Dacite.

(77.) Specimen No. 836. Altered pyroxene dacite or pyroxene rhyolite.
(Chicago Mine, Tararu Creek, Thames district.)



(78.) Specimen No.

(79.) e

(80.) Specimen No.

(81.) Specimen No.

(82 ') "

(83.) Specimen No.

(84.) h
(85 ) ”

(86.) Specimen No.

(87.) Specimen No.

(88.) Specimen No.

(89.) \
(90.) )
(91.) ,
(92.) !
(93.) ;

(94.) Specimen No.

(95.) p
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712.
724.

696.

737.
3356.

200.
631.

656.

3638.

3866.

292.
301.
324.
338.
382.
485.

199.
3665.
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Pyroxene Hornblende Dacite.
Pyroxene hornblende dacite.
(Tararu Creek, Thames district.)
Altered hypersthene hornblende dacite or quartz horn-
blende hypersthene andesite.
(Tararu Creek, Thames district.)

Hornblende Pyroxene Dactite.

Hornblende pyroxene dacite.
(Tararu Creek, Thames district.)

Hornblende Dacite.

Hornblende dacite with pyroxene.

(Adelaide Mine, Una Hill, Thames district.)
Hornblende dacite.

(Success Mine, Tiki-Tokatea district.)

Altered Dacute.

Completely altered dacite.

(Ravenswood Mine, Karangahake district.)
Altered dacite.

(Gloucester Claim, Thames district.)
Altered dacite:

(Tararu Beach, Thames district.)

Hornblende Dacite Porphyrite.

Hornblende dacite porphyrite.
(Maiden Mine, Opitonui district.)

Diorite.

Augite diorite with hypersthene.
(Coast, Tapu Creek toWaiomio, Thames County.)

Rhyolite.

Spherulitic and crystalline granular rhyolite.
(Talisman Extended, Karangahake district.)
Spherulitic rhyolite partly replaced by quartz.
(Talisman Extended, Karangahake district.)
Rhyolite with pyroxene.

(Maria Lode, Woodstock Mine, Karangahake district.)
Anorthoclase or microperthite pyroxene rhyolite.
(Golden Fleece Claim, Karangahake district.)
Pyroxene rhyolite, more probably a trachyte.
(Talisman Mine, Karangahake district.)

Altered pyroxene rhyolite.
(Imperial Mine, Karangahake district.)

Indeterminate.
Stratified fragmental volcanic rock.
(Ravenswood Mine, Karangahake district.)
Voleanic rock replaced by quartz, sericite, and pyrites,
(Maiden Mine, Opitonui district.)
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(96.) Specimen No. 3898. Highly altered igneous rock.
(First bay south of mouth of Mata River, Thames
County.)
(97.) 2 3905. Highly altered igneous rock.
I i (Monowai Mine, Thames County.)

4. Kapanga Group.—From the typical district on the shores of Coro-
mandel Harbour the rocks of the Kapanga group are developed toward the north-
east and north, passing the crest of the main range two to two miles and ‘a
half north of Tokatea Saddle, reaching the east coast about as far north of
Kennedy’s Bay; and thence they extend along the east side of the peninsula a
short distance from the coast-line to where they appear on the shore-line, at
Port Charles. On the west side of the northern part of the peninsula the
rocks of the Kapanga group are not found on the coast-line north of Paparoa,
though at the head of Cabbage Bay there is but a narrow belt of slate between
them and the sea. The peak of Moehau seems to show an outlier of these rocks,
and they crown the main ridge of the mountain-chain for a short distance to the
south, and the same rocks descend the northern'slope of Moehar tiwara: Port
Jackson. On the west side of the peninsula, south of the typical area, they are
met with in the hills on the west side of the Waiau Valley, and are evidently
developed within the Manaia watershed, but to what extent is unknown. They
are not met with further to the south on the west side of the peninsula, as to the
west of the main range the rocks of the Thames-Tokatea group are everywhere
followed by those of the Beeson’s Island group. South of Kennedy’s Bay the
rocks of this group are not present on the east side of the main range till
reaching the upper part of the Whenuakite Valley and Boat Harbour, on the
coast-line a few miles north of the mouth of Tairua River. South of the
Tairua River andesic rocks on the coast-line and more inland towards and at
Broken Hills may be and have been considered as belonging to this group, as
also should be regarded the rocks at Neavesville and round the west sources of
the Fourth Brauch of the Tairua. Within the Wharekawa watershed, on the
east coast, is the beginning of an extensive and continuous area of these rocks,
the south-east termination of which is at Waihi and the south-west in the lower
Waitekauri, towards Owharoa. Rocks belonging to this group have not been
identified farther to the south within the bounds or beyond the borders of the
peninsular district of the Hauraki Goldfields.

The following is a list of the rocks described from the Kapanga group :—

Andesites.

(1) Specimen No. 423. Black micropeecillitic andesite.
(Water-race above township, Waitekauri Valley.)

(2.) . 2952 Pilotaxitic andesite.
, (Road quarries, Britannia Claim, Kapanga district.)
(B)eaditea bog 4 3036 Fragmental andesic rock. ‘

(Kapanda. Mine, Kapanga dlstrxcb)



(4.) Specimen No. 1295.

6.
(6.
(1)

CY

©)
10.)
(11.)
(i2))
13.)
(14.)
(15.)
(16.)
an)
(18.)
(19.)
(20.)
@1.)
(22.)
(23.)

(24.)
(25.)

Specimen No.

”

”
”
"
"

”

"

1320.
2945.
3032.

87.
207.
258.
367.
420.
492,
494.
498.
499.
504.
505.
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Pyroxene Andesite.

Altered pyroxene andesite. .

(Grand Junction Mine, Waihi district.)
Pyroxene andesite. ——

(Britannia Mine, Kapanga district.)
Fragmental pyroxene andesite,

(Kapanga North Mine, Kapanga district.)
Altered pyroxene andesite.

(Kapanga Mine, Kapanga district.)

Hypersthene Andestte.

Grey hyalopilitic hypersthene andesite.

(Near Waihi, Waihi district.)
Hyalopilitic hypersthene andesite.

(Wharekiraupunga, Waihi district.)
Quartz hyvpersthene andesite.

(Coast Range, Waihi district.)
Hyalopilitic hypersthene andesite.

(Upper crossing of Ohinemuri, Waihi district.)
Black quartz hypersthene andesite.

(Waitekauri Cross Mine, Waitekauri district.)
Black quartz hypersthene andesite.

(Water-race above township, Waitekauri districs.)
Quartz hypersthene andesite.

(Waihi Consols Mine, Waihi district.)
Altered quartz hypersthene andesite.

(Grand Junction Mine, Waihi district.)
Black quartz hypersthene andesite.

(Waihi South Mine, Waihi district.)
Black hypersthene andesite.

(Waihi Consols Mine, Waihi district.)
Black quartz hypersthene andesite.

(Waihi South Mine, Waihi district.)

1046. Hyalopilitic hypersthene andesite.

1336.
2738.

2872

3119.

(Road near Waitekauri Township.)
Micropeecillitic hypersthene andesite.
(Britannia Mine, Kapanga district.)
Pilotaxitic hypersthene andesite.
(Preece’s Point, Kapanga district.)
. Hypersthene aundesite.
(Bunker’s Hill, Kapanga district.)
Hypersthene or enstatite andesite.
(Austral Hill, Cabbage Bay district.)

Hypersthene Hornblende Andesite.
Specimen No. 2752. Pilotaxitic hypersthene hornblende andesite.

(Uncle’s Farm, Tiki-Kapanga district.)

2918. Hyalopilitic hypersthene hornblende andesite.

(Kikowhakarere Bay, Kapanga district.)
Hornblende Andesite.

(26.) Specimen No. 2827. Altered hornblende andesite. -

(Kathleen Crown Mine, Kapanga district.)
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Hornblende Hypersthene Andesite.

(27.) Specimen No. 2869. Pilotaxitic hornblende enstatite (or hypersthene) andesite).

(28.) Specimen No.
(29.) y
)
(31) ,
(82, ,
(83.) !
(84) !
(85.) :
(86.) ;

(87.) Specimen No.
(38.) P
(89.) A

(40.) Specimen No.

(41.) Specimen No.

(42.) Specimen No.
43.) "
(44.) "
(45.) "
(46.) "

100.
418.
444,
445.
497.
2718.
2719.
2721.
2930.

2874.
2933.
2941.

210.

1331.

124.
127.
129.
534.
553.

(Kikowhakarere Bay, Kapanga District.)

Altered Andesites.

Pseudomorphous with quartz, perhaps once an andesite.

(Waihi Consolidated Mine, Waihi district.)
Altered andesite.

(Waitekauri Cross Mine, Waitekauri district.)
Altered andesite or pyroxene rhyolite.

(Waihi-Silverton Mine, Waihi district.)
Altered andesite or pyroxene ryolite.

(Waihi-Silverton Mine, Wahi district.)
Altered andesite.

(Grand Junction Mine, Waihi distriet.)
Altered andesite or dacite(?).)

(Hauraki South Mine, Kapanga district.)
Altered andesite or dacite.

(Welcome Find Mine, Kapanga distriet.)
Altered andesite.

(Hauraki Mine, Kapanga district.)
Highly altered andesite.

(Kapanga Mine, Kapanga district.)

Dacite.

Dacite or dacite porphyrite.
(Kikowhakarere Bay, Kapanga district.)

Fragmental dacite or andesite rock.
(Britannia Mine, Kapanga district.)

Altered quartz pyroxene hornblende rock.
(Scotty’'s Mine, Kapanga distriet.)

Pyrozxene Dacite.

Pyroxzene dacite.
(Waitekauri Cross Mine, Waitekauri district.)

Pyroxene Hornblende Dacite.

Hypersthene hornblende dacite.
(Castle Rock, Waiau Valley, &c., district.)

Hornblende Dacite.

Hornblende dacite.

(Waitekauri kilns, Waitekauri district.)
Hornblende dacite.

(Waitekauri kilus, Waitekauri district.)
Hornblende dacite. ;

(Waitekauri Kilns, Waitekauri district.)
Spherulitic hornblende dacite.

(Door Tunnel, Owharoa district.)

.Spherulitic hornblende dacite.

(Door Tunnel, Owharoa district.)
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(47.) Specimen No. 2833. Altered hornblende dacite.

(48.)
(49.)

(50.) Specimen No.

(51.)

(52.) Specimen No.

(68.) Specimen No.

(54.)

(55.) Specimen No.

(56.)
.(57.)
(58.
(59.)
(60.)

"

"

”

”

"

”

"

"

"

(Hauraki Mine, Kapanga district.)
2836. Altered hornblende dacite.

(Kathleen Mine, Kapanga district.)
2868. Altered hornblende dacite.

(Kikowhakarere Bay, Kapanga district.)

Hornblende Pyroxene Dacite.

541. Spherulitic hornblende pyroxene dacite.
(Door Tunnel, Owharoa district.)

556. Glassy spherulitic hornblende pyroxene dacite.
(Door Tunnel, Owharoa district.)

Quartz Hornblende Porphyrite.
2727. Quartz hornblende porphyrite.
(Golden Pah, Union Beach, Kapanga districs.)

Spherulitic Dacite or Rhyolite.
133. Spherulitic dacite or rhyolite.

(Long Drive, Ohinemuri Syndicate, Owharos district.)

1172. Spherulitic dacite or dacite rhyolite.
(Ruapehu Claim, Owharoa district.)

Altered Dacite.
424. Altered dacite.

(Maratoto Creek, Hikutaia district.)
2840. Altered dacite.

{Kathleen Mine, Kapanga district.)
2957. Altered dacite with hornblende.

(Scotty’s Mine, Kapanga district.)
2969. Altered dacite with hornblende.

(Britannia Mine, Kapanga district.)
2974. Altered dacite.

(Scotty’s Mine, Kapanga district.)
2981. Altered dacite or andesite.

(Britannia Mine, Kapanga district.)

Rhyolute.

(61.) Specimen No. 512. Decomposed rhyolite.

(62.) Specimen No.

(63.)
(64.)
(65.)
(66.)

"

”

”

”

(Madden’s Folly, Owharoa district.)
Mrcroperthitic Rhyolite.

6. Rhyolite containing microperthite and hornblende replaced

by quartz.

(Pool in river below Owharoa, Obinemuri County.)

108. Anorthoclase or microperthite pyroxene rhyolite.
(Waihi Union Mine, Waihi district.)

110. Anorthoclase(?) or microperthite pyroxene rhyolite.
(Waihi Union Mine, Waihi district.)

547. Spherulitic rhyolite with microperthite.
(Ohinemuri Syndicate’s shaft, Owharoa.)

582. Spherulitic rhyolite with microperthite.
(Old working, left bank of river, at Owharoa.)
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Spherulitic Rhyolite.

(67). Specimen No. 549. Spherulitic rhyolite replaced by secondary quartz.
(Ohinemuri Syndicate’s shaft, Owharoa.)

Rhyolite with Plagioclase and Hornblende.

(68.) Specimen No. 21. Rhyolite containing plagioclase, hornblende, and quartz
(Ohinemuri River bank, opposite Victoria Battery.)

Rhyolite containing Plagioclase and Pyroxene.

(69.) Specimen No. 1. Rhyolite containing plagioclase and pyroxene, with much-
altered perlitic glass.
(Ruapehu Claim, Owharoa district.)

Rhyolite containing Plagioclase, Pyroxene, and Hornblende.

70.) Specimen No. 3. Glassy rhyolite containin lagioclase, pyroxene, and
(70.) Sp g plag Py
hornblende.
(Ruapehu Claim, Owharoa district.)

Rhyolite containing Pyroxene—Pyroxene Rhyolite.

(71.) Specimen No. 107. Pyroxene soda rhyolite.
(Waihi-Silverton Mine, Waihi distriet.)

(72.) . 509. Pyroxene rhyolite.
(Waihi Union Mine, Waihi district.)
(78.) " 527. Hornblende pyroxene rhyolite.

(No. 3 level, Waihi Mine, Waihi district.)

: Opal.
(74.) Specimen No. 517. Common opal.
(Waterfall Creek, Waikino, Owharoa district.)

Indeterminate.

(75.) Specimen No. 510. Altered quartz felspar pyroxene flow rock.
(Waihi West Mine, Waihi district.)

3. Beeson’s Island Group.—In the northern part this group of rocks is
represeuted on both sides of the peninsula. The typical locality, Beeson’s
Island, lies on the northern side of the entrance to Coromandel Harbour. The
peninsula on the north side of the harbour is almost wholly composed of these
rocks, but more to the north they are not present till reaching the vicinity of
Cabbage Béy, south of which the hills between the Umangawha River and the
coast-line are formed of rocks of this age. North of Cabbage Bay the Beeson’s
Island group is absent on the west coast, but on the east coast of this part
they extend from Port Charles to Whangapoua.

On the west side of the peninsula the rocks of this group form hilly
country between Coromandel and Manaia Harbours, and south of the latter
extend on the coast-line to Kirita Bay, and further inland probably con-
tinuously into the watershed of the Mata River, within which these rocks for
a time terminate. On the east coast, south of Whangapoua Harbour, they
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form an extensive tract of hill and mountain country between Opitonui and
the extremity of Kuaotunu Peninsula, and between Mercury Bay and the
main range these rocks are continued in the hilly country east of the main
range to the Waiwawa Valley, near Gumtown, and follow the Waiwawa
River south-west to its source between Table Mountain and the source of
the Purn Stream, draining to the Hauraki Gulf. West of Table Mountain the
Beeson’s Island rocks are continued south and south-west into and along the
Kauaeranga watershed till near the mouth of that river they again reach almost
to the shore-line of the gulf.

South of the Kauaeranga this group of rocks is found nearly continuous
in the hills forming the western border of the wmountain country to the
Ohinemuri River, crossing which they extend farther to the south, and form,
nearly opposite Karangahake, a group of hills that stands outwards on to the
Waitoa Plain and reaches nearly to the Thames River; and thence they spread
to the south-east between Karangahake and Te Aroha Mountains, both of which
mountains belong to an older formation. On the north side of the Ohinemuri
River, by way of Mackaytown and the Rahu Saddle, a narrow strip of these
rocks passes between the Thames-Tokatea rocks of Karangahake and the
Kapanga rocks of Owharoa and the Waitekauri Valley, and from the Upper
Waitewheta spreads over the whole country to the east and south, from Waihi
Beach to Te Aroha, and to the south far heyond the limits of the district here
dealt with.

The rocks of this gronp are often very coarse breccias, varying from light-
grey to purple or almost black, and are often rubbly angular fragments without
matrix. The solid rocks also vary from light-grey to black, and the lighter-
coloured weather rough and harsh to the touch, which may be a reason why
these rocks have been sometimes described as trachytes. With the coarser
material of the fragmental rocks there are often beds of finer grain and seams
of lignite or brown coal, both to the east and west of the main mountain-ridge.
Since their first reference to the Miocene period (by Cox) these rocks have been
considered distinct from and younger than the auriferous rocks.

ListT oF RoCKS DESCRIBED FROM THE BEESON’s IsLAND GRoup.

Andesites.
(1.) Specimen No. 3558. Pilotaxitic andesite.
(Road to Mercury Bay, Kuaotunu district.)
(2.) " 3586. Fragmental rock, chiefly andesitic.
(Kapai-Vermont Claim, Kuaotunu district.)

, Pyroxene Andestte.
(3.) Specimen No.  42. Altered (pyroxene) andesite.
(Docherty’s Creek, Paeroa, &c., district.)
(4.) y . 1039. Hyalopilitic pvroxene andesite.
(Waihi Beach, Waihi district.) -
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(5.) Specimen No.  39.

6.)
(1)

8)

©)
(10.)
(11.)
12)
(13.)
(14.)
(15)
(16.)
7))
(18)
(19,
(20.)
(21.)

(22.).

23.)
(24.)
(25.)
(26.)
(27.)

”

"

"

51.
64.

155.

213.

2117.

454.

846.
1034.
1075.
1423.
3010.
3012.
3125.
3390.
3424.
3433.
3476.
3482.
35217.
3543.

2790-3601
3630
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Hypersthene Andesite.
Black hyalopilitic hypersthene andesite.
(Tararipi Creek, Paeroa, &c., district.)
Hyalopilitic hypersthene andesite.
(Left bank of Ohinemuri River, Mackaytown.)
Black pilotaxitic hypersthene andesite.
(Half a mile up river from Mackaytown, Paeroa, &c.,
district.)
Black pilotaxitic hypersthene andesite.
(Rahu Saddle, Paeroa, &c., distriet.)
Hyalopilitic hypersthene andesite.
(South-west side of Waihi Plain, Waihi district.)
Hyalopilitic hypersthene andesite.
(Road quarries, near Paeroa, Paeroa district.)
Hyalopilitic hypersthene andesite.
(Omahu Peak, west slope, Thames County.)
Hyalopilitic hypersthene andesite.
(Kauaeranga, district(?).)
Hyalopilitic hypersthene andesite.
(Quarries, Omahu Hill, Thames County.)
Hyalopilitic hypersthene andesite.
(Tauranga Road, Hikurangi district.)
Hyalopilitic hypersthene andesite.
(Blind Bay, Great Barrier Island.)
Hyalopilitic hypersthene andesite.
(Section soush shore of Cabbage Bay.)
Hypersthene andesite.
(Section south side of CabbageBay.)
Hypersthene andesite with hornblende.
(Left branch of Umangawha, Cabbage Bay district.)
Hyalopilitic hypersthene andesite.
(Peninsula, north side Coromandel Harbour.)
Hyalopilitic hypersthene andesite.
(Upper part of Manaia Harbour, north side.)
Hyalopilitic hypersthene andesite.
(Highest part of road, Coromandel to Manaia.)
Hyalopilitic hypersthene andesite.
(Matarangi Bluff, east side.)
Hyalopilitic hypersthene andesite.
(Coast section, Matarangi district.)
Pilotaxitic hypersthene andesite.
(Coast section, Matarangi district.)
Pilotaxitic hypersthene andesite.
(Brown’s Camp, Kuaotunu district.)
. Hyalopilitic hypersthene andesite.
(Matarangi Hill, Matarangi district.)
. Hyalopilitic hypersthene andesite.
(Matarangi Hill, Matarangi distriet.)

Hypersthene Hornblende Andestte.

(28.) Specimen No. 3551. Pilotaxitic hypersthene hornblende andesite.

(Road to Mercury Bay, Kuaotunu district.)



(29.) Specimen No.
(30.) ',
(31.) ;

(32.) Specimen No.
(33.) A
(84.) F
(85.) "

(36.) Specimen No.

(37.) :

(88.) Specimen No.
(39.) p

(40.) Specimen No.

(41.) Specimen No.

(42.) Specimen No.
(43.) )
(44.) ,,

(45.) Specimen No.
(46. i

8 —Rocks.
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Hornblende Andesite.

Completely altered (? hornblende) andesite.

(The Booms, Kauaerauga district.)
Micropeecillitic hornblende andesite.

(Near Hooker’s, Mahakirau district?)
Hornblende andesite.

(Coast section, Matarangi district.)

797.
1040.
8557.

Hornblende Pyroxene Andesite.
Quartz hornblende pyroxene andesite.
(Kauaeranga Valley and district.)
Hyalopilitic hornblende hypersthene andesite.
(Near Hooker’s, Mahakirau district.)
Hornblende pyroxene andesite.
(Matarangi Hill, Matarangi district.)
Hornblende hypersthene andesite.
(Kennedy’s Bay, Tiki-Tokatea district.)

878.
1042,
1314.
1328.

Altered Andesite.
Much altered (andesite ?).
(Near Hooker’s, Mahakirau district.)
(Andesite ?) completely replaced by opal and quartz.
(Kennedy’s Bay, Tiki-Tokatea district.)

1041.
1392.

Dacate.
Pyroxene Dacite.
Pyroxene dacite. .
(Left bank of river half a mile below Owharoa.)
Pyroxene dacite.
(Second road quarry below Owharoa.)

158.
231.

Hypersthene Dacite.
248.
(First road quarry below Owharoa.)

Pyroxene Hornblende Dacite.
Pyroxene hornblende dacite.
(Second road quarry, Cumming’s to Owharoa.)

249.

" Hcrnblende Dacite.
935. Glassy hornblende dacite.
(Kauaeranga Valley, Thames County.)
3023. Hornblende dacite.
(Section south side of Cabbage Bay.)
3469. Hornblende dacite.
(Murphy’s Hill, Matarangi district.)

Indeterminate.-

1883. Fragmental rock of rudely stratified volcanic material.

(Otaheo Stream, Coromandel County.)
3024. Indeterminate.
: " (Section south side of Cabbage Bay.)

o7

Black hypersthene dacite or quartz hypersthene andesite.
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2. Acidic Group of Pliocene Age.—Collectively this group covers an area
equal to that of any other of the volcanic series, but until recent years little
attention was paid to these rocks, and their existence in many parts of the
peninsula was unknown.  Formerly geological examinations, if not counfined to
the vicinity of mining centres, dealt but little with outlying districts. And
the acidic group even more than the Palaozoic rocks was regarded with
disfavour by miners and pronounced hopeless for gold by some geologists.
Consequently, prior to 1896 their actual extent, general characteristics, and great
importance were unknown and unappreciated. Up till that time they were
supposed to be confined to the southern part of the district within Ohinemuri
County, even though thin veiuns of rhyolite had been described by Hutton as
occurring in the lower part of the Tararu breccias, near Rocky Point, Thames
district. It was also known that acid rocks formed a portion of the shingle of
the Kaunaeranga River bed, but, if more than the fact was had in consideration,
the whence of this rhyolitic material was merely speculated about, and expe-
ditions to the upper sources of the river failed to locate the derivation of the
rhyolitic débris.  The Puriri, Omahu, and Hikutaia Streams carry along their
beds an abundance of acid rocks in considerable variety, but these were passed
unnoticed by the miner, and were equally disregarded by the geologist.
During a period of excitement in mining that, beginning in 1895, continued till
1898 prospectors dispersed themselves over all parts of the peninsula, and sought
for mineral riches.wherever siliceous veins and segregations could be found.
Even deposits of siliceous sinter forming terrace mounds at the surface of the
ground were prospected, sometimes, it is said, not without results. Many of
these thermal deposits occur with or cover rhyolite rocks, and thus the rhyolites
came in for a share of the prospecting that was being carried on. To prospect
areas of acid rock was considered a profitless undertaking, but sometimes
rhyolite rock was mistaken for miners’ sandstone,

At this time (1897) Professor James Park had opportunity and occasion
to visit many of the outlying districts in which, at a distance from established
mining centres, prospecting was being carried on, and thus became acquainted
with the fact that a very considerable extent of country south and south-west
of Mercury Bay was formed of acidic rocks, largely pumiceous agglomerate, but
also to a large extent of solid rhyolite rock. This formation he traced from
the eastern seahoard west to Gumtown; but under slightly altered conditions
he failed to recognise it between Stony Creek and Table Mountain, or west of
Table Mountain within the Upper Waiwawa and Kauaeranga watersheds, or on
the main range between the Kauacranga and Tairua Rivers south to the Fourth
Branch of the latter river. In the Tairua and Wharekawa Valleys, to the source
of each of these streams, especially the latter, there are extensive developments
of acidic rocks the true character and age of which were not realised by
Professor Park when he included them with and as forming the upper part of
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the andesitic auriferous series of older Tertiary date.* Between the sources of
the Puriri and Hikutaia Rivers the higher part of the main range is formed of
rhyolite or pumiceous agglomerate, with the exception of some younger intrusive
rocks of a semi-basic character which appear on the main range at the source
of Omahu Creek. In the southern part of the district acidic rocks are
largely developed within the Ohinemuri watershed, and south of the Waihi
Plain Hikurangi Mountain, within Tauranga County, is formed of acid rocks;
but in this direction the bulk of the country from Waihi Beach to Te Aroha
consists of andesic rocks belonging to the Beeson’s Island group.

At the close of the second year’s examination of the rocks of Cape Colville
Peninsula it became apparent that the acidic rocks of Pliocene date were not all
exactly of the same age, but counstituted a series embracing four divisions, of
which the oldest is represented by the rhyolites of Paku Island and Omahn
Peak, the second division by the pumiceous deposits of Mercury Bay and
Gumtown, the third by the solid rhyolites overlying the second in the moun-
tains south of the Rangihau Valley and east of Stony Creek, while the youngest
division forms the brecciated rhyolites spread over the low grounds of the Upper
Ohinemuri or Waihi Plain. '

2 (a). Acidic Rocks of Paku Island and Omahu Peak.—The oldest rocks
of this group appear to be, on the east coast, the rhyolites of Paku Island and
the pumiceous rhyolites of Marsh’s Farm, at the junction of the Hiknwai
Stream with the Tairua River, which rocks appear also on the opposite bank of
the Tairua, and are thence continued in a south-west direction till; crossing the
Tairna, they reach oun to the mountains of the main water-divide at the source
of the Puriri River, and sonthward dominate this as far as the north side of the
Hikutaia Valley. The intrusive rhyolites at and between the upper soarces of
the Tairna and Hikutaia Rivers may also be considered as belonging to the
oldest of the Pliocene rhyolites, as may also the greater part of Hiknrangi
Mountain, on the south-east border of the district. From Neavesville to Boat
Harbour these rocks are separated from a second area of acid rocks lying to
the north-west by a belt of andesic rocks belonging to the Kapanga group, and
to the south the main area is limited by a similar but much broader belt of
Kapanga rocks that stretch along the south-east side of the Wharekawa Valley
past the sources of the Tairua and Hikutaia into the Ohinemuri watershed.
Along this south-eastern boundary of the Kapanga Group solid flows of acid rock
are also found. In the central space, generally conforming to the valleys of
the Tairua and Wharekawa Rivers, coarse conglomerates of various rhyolite
rocks, pumiceous breccias, and sands overlie the solid rhyolites, and reach on
to the higher part of the main range and some of the outrunning spurs on
the west side of the water-parting.

2 (6). Pumiceous Agglomerate or Whitianga Beds.—The breccias, &c., over-

*  Geology and Veins of the Hauraki Goldfields,” p. 31, and map.
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lying the solid rhyolites of the Tairua and Wharekawa watersheds belong
to this division of the acidic group. In the Mercury Bay district the beds
are present over most of the avea between the coast-line and the foot of
the mountain region of the main range, and by way of the Rangihau Valley
reach to the eastern base of Table Mountain, which, as a huge dyke of
andesite, breaks through these rocks. The portion cut off from the main body
and lying to the west of Table Mountain is partly within the Kauaeranga
watershed, and the débris thereof is thus carried west to the Firth of Thames
and the Hauraki Gulf.

2 (c). Middle Rhyolites.—At many places over the eastern parts of the
district the pumiceous breccias are overlain by solid rhyolites, but this covering
does not hecome general till (to the south) the monntain region drained by
Stony Creek, the Kopuwai, and Rangihau Rivers is reached. Then it is seen
that a great succession of the beds 2 (b) passes under solid rhyolites more
than 1,000 ft. in thickness which latter stretch east and south, covering all the
high ground between the Tairua and Kauaeranga Rivers, and constitute the
division (¢) of the Pliocene acidic rocks. .

2 (d). Younger Rhyolites.—These as glassy and pumiceous rhyolites
presenting a brecciated appearance are developed only over the low grounds
of the Upper Ohinemuri Plain. In the lower part of the Waitekauri Valley
they rest on beds of pumiceous agglomerate and tuff, and similar but coarser
beds lie towards the east along the western base of the coast range.

List or ROCKS WHICH HAVE BEEN DESCRIBED FROM THE AcIiD GROUP OF
PLIOCENE AGE.

, Rhyolite.

) 394. Waterfall Creek, Owharoa districs.
) 608. Saddle east of Omahu Peak, Omahu distriés.
) 794, Kauaeranga River bed, Kauaeranga district.
795. C 3
; 1286. Waihi-Silverton battery, Waihi distriet.
.) 3668. Hot-water Beach, Mercury Bay district.

.) 3691. New Slip, Slip Creek, Gumtown district.
.) 3711. Kapowai Crossing, Gumtown district.

) 3159. Welcome Jack Mine, Gumtown district.

) 3828. Klondike Claim, Omahu district.

Rhyolite with Plagioclase.
(11;)  91. Upper Ohinemuri Plain, Waihi district.
(12.) 185. Nut Tunnel, Owharoa district.
(13.) 456. Saddle east of Omahu Peak, Omahu district.
(14.) 463. North face of Omahu Peak, Omahu district.
(15.) ©618. Waterfall, Waikino Creek, Owharoa district.
(16.) 621. Waihi Mine, Waihi district.
(17.) . 618. Creek east of Omahu Peak, Omahu district.
(18.) 1078. Hikutaia River bed, Hikutaia district.
(19.) 3747. Slip Creek, Gumtown district.
(20.) 3751. Rangihau Valley, Gumtown district.
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Spherulitic Rhyolite with Plagioclase.
(66.) 268: Hast Coast Range, Waihi district.
(67.) 8948. Hikutaia Valley, Hikutaia district.
(58.) 3979. ' '

Spherulitic Rhyolite with Pseudomorphs after Plagioclase and Pyrozene.
(69.) 3823. North slope of Omahu Peak, Omahu district.

Spherulitic Rhyolite with Plagioclase, Hypersthene, and Augite.
(60.) 348. Quarries west end of tunnel, water-race, Waitekauri district.

Banded Spherulitic Rhyolite.
(61.) 4230. Paku Island.
(62.) 4384. "
(63.) 4386. "
(64.) 4388. ”

Glassy Spherulitic Rhyolite.
(65.) 923. Kaunaeranga Valley, Kauaeranga district.
(66.) 942. "
(67.) 4396. Paku Island.
(68.) 4425. ”

Glassy Spherulitic Rhyolite with Plagioclase and Augite.
(69.) - 950. Puriri Valley, Puriri district.
(70.) 4394. Locality uncertain.

"

Glassy Lithophysal Spherulstic Bhyolite.

(71) 759. *“ Wires,” Upper Tairua, Tairua-Wharekawa district.
(72.) 4425. Paku Island.

Positive Spherulitic Rhyolite with Plagioclase.
(73.) 3758. Slip Hill, Slip Creek, Gumtown district.

Altered Spherulitic Rhyolite.
(74.) 847. Waihi Beach Claim, Waihi district.
(75.) 1038. . 5
(76.) 1072. Hikurangi Mountain, Hikurangi district.
(77.) 3768. Big Beetle Claim, Gumtown district.
(78.) 3809. Big Slip, Slip Creek, Gumtown district.
(79.) 4345. Paku Island.

Microspherulitic Rhyolite.
(80.) 1131. Hikutaia Valley, Hikutaia district.
(81.) 1139. o "
(82.) 3708. New Slip, Slip Creek, Gumtown district.

Microspherulitic Rhyolite with Plagioclase.
(83.) 3709. New Slip, Slip Creek, Gumtown district.
(84.) 3969. Hikutaia Valley, Hikutaia district.

Microspherulitic Rhuolite with Plagioclase and Quartz.
(85.) 8985. Hikutaia Valley, Hikutaia district.
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Posttive Microspherulitic Rhyolite.
(86.) 4387. Paku Island.

Negative Microspherulitic Rhyolite.

(87.) 8954. Hikutaia River bed, Hikutaia district.
(88.) 4804. Ohui, Tairua-Wharekawa district.

Altered Microspherulitic Rhyolite.
(89.) 8966. Hikutaia River bed, Hikutaia district.

Lithophysal Rhyolite with Plagioclase.
(90.) 8847 Omahu Creek, North Branch, Omahu district.

Banded Lithophysal Rhyolite.
(91.) 4219. Paku Island.

Spherulitic Lithophysal Rhyolite.
(92.) 43881. Paku Island.

Glassy Spherulitic Lithophysal REhyolite.
(93.) 4574. Paku Island.

Rhyolitic Glass with Plagioclase.
(94) 399. Waterfall Creek, left bank of Ohinemuri, Owharoa district.

Pumice and Pumiceous Agglomerate.

(95.)  94. One mile south-east of Waihi Monument, Waihi district. -
(96.) 441. Road, Waikino to Waihi, Waihi district.
(97.) 8749. Track to Rangihau Valley, Gumtown district.

Obsidian, Spherulitic and with Flow Suructure.
(98.) 1013. Pannikin Hill, Mercury Bay districs.

Pitchstone.
(99.) 4364. Paku Island.
(100.) 4366. :
Andesitic Pitchstone.
(10L.) 452. Omahu Peak, Omahu district.

Andesitic Putchstone with Quartz, Plagioclase, and Pyrozene.
(102.) 8703. New Slip, Slip Creek, Gumtown district.
(103.) 3825. North Branch of Omahu Creek, Omahu district.
(104.) 3949. Hikutaia River bed, Hikutaia district.

Perlitic Andesitic Glass with Plagioclase, Hypersthene, and Harnblende.

(105.) 912. Kauaeranga River bed, Kauaeranga district.
(106.) 8739. Slip Creek, Gumtown district. _

Perlitic Glass with Spherulites.
(107.) 911. Kauaeranga River-bed, Kauaeranga district.

Perlatic Pitchstone.
(108.) 1149. Hikutaia River-bed, Hikutaia district,
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Dagcite.
(109.) 3672. Track, Gumtown to Rangihau Valley, Gumtown district.

Hornblende Pyroxene Dacite.
(110.) 899. Kauaeranga River bed, Kauaeranga district.

Glassy Spherulitic Dacite with Hornblende and Pyroxzene.

(111.) 212. Whangamata Track, Waini district.
(112.) 4394. Locality uncertain.

Hyalopilitic Pyroxene Andesute.
(1138.) 914. Kauaeranga River bed, Kauaeranga district.

Volcanic Ash, Tuff, dc.

(114.) 850. Tunnel, Waikino-Waitekauri Water-race, Waitekauri district.
(115.) 612. Creek east of Omahu Peak, Omahu district.

(116.) 763. Road, Hikutaia to the *“ Wires,” Hikutaia district.

(117.) 853. Kauaeranga River bed, Kaunaeranga district.

(118.) 881. " "

(119.) 995. West side of Table Mountain, Kauaeranga districs.

(120.) 3680. New Slip, Slip Creek, Gumtown district.

Intrusive  Andesites, Post-acidic, or of Younger Pliocene Age.—The
time at which these rocks made their appearance cannot with certainty
be determined. Had there been less evidence of their cousiderable age it
might have been possible, as it would have been convenient, to speak of
them as the product of Post-pliocene times; but the amount of denudation
that has taken place in the district since the last of the acidic rocks made
their appearance —to which also the intrusive andesites have been subjected —
makes it probable that there was no great interval between the eruption of the
last of the rhyolites and the intrusion of these less-acid rocks.

There is usually uncertainty as to the age of intrusious appearing in any
formation unless the next in the sequence affords proof that such intrusions
are older than the first-formed deposits of that formation. On Cape Colville
Peninsula we know that the dykes in the Palmozoic, Maitai, and Te Aunau
series were intruded into these beds aud were themselves being denuded before
the close of the Permian period, the proceeds of this denudation forming
conglomerates in connection with other strata not vounger than Trias. This,
however, applies only to dykes in the Tiki-Tokatea and Moehau districts, and
there are no definite proofs that dykes elsewhere appearing in Carboniferous
strata made their appearance or were consolidated before the close of the
Palzozoic period. It may, however, be said that there is mno positive proof
that they did so at a more recent date, and the negative proof that they had

not appeared at the surface nor were being denuded prior to Tertiary times is
not to be trusted.
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As an instance of this latter Professor Park tells us that he searched,
with all the skill of the practised collector, the conglomerates forming the base
of the coal-bearing series at Torehine for igneous rocks and found none, and
from the absence of such inferred that the oldest volcanic rocks of the
peninsula were younger than any of the Cretaceo-tertiary beds at Torehine.*
The uureliability of this evideunce is manifest when consideration is had of the
occurrence of igneons conglomerates in Triassic strata on the south side of
Coromandel Harbour, and the occurrence of the identical rocks n sifu in the
Tiki-Tokatea and Moehau districts.

Neither can a similarity in the character and constitution of the dykes
occurring in the older Tertiary groups be a good ground for the supposition
that they were intruded at the same time as, or for being described with, those
dykes that post-date the acid rocks of Pliocene age.

Here, therefore, will be considered only such dykes as are known to be
younger than the acid rocks of Pliocene age, dykes possibly of the same age
appearing in connection with the older groups being considered simply as dykes
breaking through the formation in which they occur.

There is in the Whitianga or Mercury Bay district, and on the east side
of the harbour, some three to four miles above the township, a high hill the
top of which is said to be formed of andesite, and west of the river, between
Mill Creek and the Waiwawa River, a high table-topped hill or mountain the
upper part of which also is said to be andesite, but neither of these hills was
collected from. In the first instance the statement rests on the authority of
Mr. Bradshaw, schoolmaster, Whitianga, who was an industrious collector of
the rocks of the district, many of which he sliced and determined ; and I have
the authority of Professor Park in the second case, though I did not learn that
he actually ascended the mountain in question. In both cases the andesic
rocks must break through the pumiceous agglomerate of the Mercury Bay and
Gumtown districts, as does also the greater dyke of Table Mountain.

Table Mountain, as a mass of intrusive rock, rises between the sources of
the Rangihau and the upper southern sources of the Waiwawa River and ex-
tends, north and south, from the gorge of the Waiwawa into the watershed of
the Kauaeranga River. The dyke itself is continued considerably further
to the south of this river. To the north, in the gorge of the Wai-
wawa, the dyke is not present; at all events, it cannot be traced. In the
southern part of Table Mountain it has a width of about a mile, and stands
600 ft. to 800 ft. above the surrounding country. At its southern end the
mountain terminates in sheer precipices fully 1,000 ft. in height, and both the
east and west sides for some distance to the north are precipitous, almost vertical.

Appearing through the beds (6) of the acidic group, Table Mountain

* Mines Reports, 1893, p. 94.
9—Rocks.
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separates a small area of the pumlceous agglomerates from the main develop-
ment to the east and north-east, and it is somewhat remarkable that the solid
rhyolites to the east of the mountain that overlie the beds (4) are absent on the
west side.

The intrnsive mass is continued to the south, and where seen in the vallev
of Hihi Stream the distance across it is incousiderable; but it appears to
expand to something like its original proportions on the main range overlook-
ing the Fourth Branch of the Tairua River.

From the higher part of the main range south of the Hihi its course
alters to the south-east, and the dark solid dyke-like andesite hetween the Fourth
Branch and the main stream of the Tairna is probably the same, and this may
be continued towards Wharekawa Inlet, on the north shore of which similar
dyke rocks make their appearance.

More in the direct line of the northern part of this great dvke there are
two ountcrops of andesic rocks that show on the mountain track between
Omahn and Whangamata, but, as on the traverse from the Puriri by way of
Neavesville to the Fourth Branch there are no signs of the southern prolonga-
tion of Table Mountain dyke, the outcrops to the southward must be con-
sidered independent of it.

The intrusive andesites on the Omahu—Whangamata Track appear on the
higher western slope and on the crest of the range. To the east the andesites
are in contact with solid light-grey or cream-coloured rhyolites, and on the west
with sphernlitic rhyolites and pumiceous agglomerates. These intrusions have
not been traced south into the Hikutaia watershed.

The hypersthene - andesite dyke appearing in the Ohinemuri River bed
between the Crown battery and the Township of Karangahake in its north
continuation may pass from Thames-Tokatea rocks to those of the Beeson’s
Island group, and it is just possible that it is an intrusion of younger Pliocene
date. The same may be said of the columnar mass forming the conical hill in
the sharp bend of the Ohinemuri at the southern end of the Silverton Hills,
which, though flanked by acid rocks to the east and west, in reality has been
intruded into rocks of the Kapanga group, and for the reasons already given
neither of these two last-mentioned intrusions can be dealt with in this place.

List oF ROCKS WHICH HAVE BEEN DESCRIBED FROM THE IGNEOUS INTRUSIONS OF
YouNGER PLIOCENE AGE.

Hyalopilitic Hypersthene Andesite.
g; ggi West side of Table Mountain, Kanaeranga district.
(3.) 3692. Rangihau Valley, Gumtown district (derlved from Table Mountain)
(4.) 3818. Main Range, Omahu district.
(6.) 3819.
(6.) 3840. West slope of Omahn Peak, Omahu district.
(7.) 3846. Spur south of Omahu Peak, Omahu district.
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DESCRIPTION OF THE SEVERAL DISTRICTS FROM WHICH
SPECIMENS WERE COLLECTED.

As for a time the collector must be located in a particular distriet, it
follows that, whatever may be the more comprehensive view he takes of the
whole, the geology of his immediate surroundings must for the time being con-
stitute a prominent and necessarily an important part of that whole as known
to him; and as he accumulates facts and material, adding specimen to specimen,
the importance of the district may loom large, and for the time being appear
of more consequence than it realiy is. Admitting this, it is still necessary that
" its full influence should be appreciated —not exaggerated nor forgotten in any
description that is built up, as here proposed, of separate accounts of individual
districts.

A general description of the peninsula has already been given, and in
a broad sense the geology of the whole has been indicated, and therefore
what further information seems necessary will be given in connection with the
descriptive details that are required to make clear the relation of the different
rock-masses as they appear in sections and districts that were conveniently
studied from one centre or otherwise constituted a natural subdivision of the
whole peninsula.

Commencing in the north, the first to be considered is—

Moehau District.

This occupies the part of the peninsula that lies uorth of a line drawn
from the mouth of Waiaro Creek to Port Charles on the east coast.

With some trifling exceptions, the district is mountainous, and Moehau,
rising to a height of 2,900 ft. above sea-level, steeply descends to the sea on
each hand, to the east and west, and dominates the other heights of the main
axis to the north and south till to the north these sink to sea-level at Port
Jackson, or terminate in the eastern headland, Cape Colville, while to the south
the out-running spur that constitutes the main ridge in that direction is con-
tinued to the limits of the district, though gradually lessening in height to where
it is crossed by the Cabbage Bay—Port Charles Road at a height of 500 ft. above
sea-level.

The rocks forming the mass of the mountain and the main ridge to the
south and the western slopes of these to the shore of Hauraki Gulf are sand-
stones and slaty mudstones, the former varying in grain from coarse grit to fine
sandstone, and the mudstones from a dense black lydian-like slate to an
ordinary Palwozoic mudstone that yields rapidly to the influence of the weather.
Where the latter is not being speedily removed it assumes a pale-yellowish-
brown colour, which penetrates to a considerable depth from the surface. The
eastern slopes of the main ridge and the higher part of Moehau are covered with
or mainly formed of voleanic rocks of an andesitic type that, generally of a dark-
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grey colour, consist of lava-streams and vast accumulations of fine or coarse breccia
that spread over the country to the south, form also lesser hills on the west side
of the inner or upper part of Port Charles, and are found north on this side of
the peninsula almost to Port Jackson. These rocks are of Tertiary age,
and correspond to the rocks of the Kapanga group in the vicinity of Coromandel.
As they have not proved gold-bearing—at least, not payably so—in the Port
Charles district their geology has been to some extent neglected. Towards the
source of Waiaro Creek there is a small area of coal-bearing rocks presumably
belonging to the Cretaceo-tertiary formation. Ouly the lower part of the
sequence is present, but there is little doubt that the formation is the same as .
that at Torehine, in the Cabbage Bay district, where the higher part of the
Cretaceo-tertiary sequence is present. Several bands of coaly shale were
discovered in these rocks, and in them were streaks of, and pockets filled with,
comparatively pure eoal. These rocks occur outcropping on the western slope
of the main ridge at a height of 1,250 ft. above the sea, and, showing a dip to
the eastward, may have under the Tertiary volcanic rocks in that direction
extension greater than the facts already ascertained will warrant. As, however,
workable seams of coal could not be found along the ontcrop, there is but little
inducement to prospect for coal under the voleanic rocks that lie on the eastern
slope of the main ridge. The coal is highly altered, the fixed carbon amounting
to 8247 per cent., and had there been a continuous seam of this quality it might
have been possible to work it with profit, but such coal was rare in the band of
shale, and as a consequence the prospecting-works were soon abandoned.* The
chief matter of interest in connection with these beds is their height above sea-
level, and the fact that, resting on Paleozoic rocks, they seem to underlie the
volcanic rocks that occur along the eastern slopes of the mountain-ridge, thus
showing that the beds are older than the voleanic rocks of the Kapanga group,
with which they are presumably in contact. The condition of the coal and the
nature of the plants associated makes correlation of these with the coal measures
of the west coast of the South Island a reasonable conclusion.

The sandstones and slates that constitute the greater mass of Moehau
and form the bold western spur of the mountain are intersected by numerous
dykes of diorite, dacite porphyrite, dacite, and andesite. Many of these rocks
have a resemblance to granite, and they are not infrequently spoken of as such.
These dykes do not begin in the slate formation till north of Waiaro Creek
and directly abreast of the higher part of Moehau.  Thence dykes are
abundant to the termination of the peninsula on the west side of Port Jackson.
The débris of these rocks, more or less rounded on the coast-line by prevailing
winds and ocean currents, is swept southwards along the shore and reaches

* For a more particular account of these beds see ‘‘ Geology of Coromandel Goldfields,’’ by
J. M6 l\'zIacla.ren: ‘“ Reports of Mines Department, New Zealand,”” 1900, Parliamentary Paper C.-9,
pp. 6, 7. [
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the mouth of Waiaro Creek in great quantity. Through an accident I was
prevented collecting from the rocks in situ, and the rocks representing the
dykes, of which a list is given below, were, with one exception, obtained from
the mouth of Walaro Creek. The names given in the list are taken from the
description of the specimen by Professor Sollas.

List or Dyke Rocks From MorwAU DisTrICT.*

(1) Specimen No. 2709. Quartz augite diorite.
(2.) z 3042. Augite microgranite.

(3. > 3053. Hypersthene andesite.

(4.) . 3064. Hornblende dacite.

() o 3077. Hornblende andesite.

(6.) " 3083. Quartz diorite.

(7.) p 3084. Quartz diorite.

(8. . 3093. Quartz biotite diorite porphyrite.

9.) . 3102. Quartz augite diorite porphyrite.
(10, 3 3103. Hornblende dacite porphyrite.
(@) y 3126. Dacite porphyrite.
12, ? 4096. Quartz biotite diorite.

No. 4096 occurs three miles north of Waiaro Creek. The houlders on
the beach coustitute quarries of the rock, and the specimen nnmbered 4096 was
taken from one of the masses. Nos. 8053, 3064, and 3077, as hypersthene and
hornblende andesite and hornblende dacite, are of snch a nature that they might
very well have been derived from the Tertiary volcanic rocks of the Kapanga
group developed on the opposite slopes of the mountain and of the main range
south of Moehan. Such rocks are absent, and it has already been stated on
what grounds is based the conclusion that no Kapanga rocks now or for a very
long time past have reached to the eastern shores of the Hanraki Gulf between
a little north of Cabbage Bay and the north-west spurs of Moehau.

The other rocks mentioned in the list are completely absent from or so
rare among the Tertiary volcanic rocks that they wmust here be considered
peculiarly distinctive of the Paleozoic formation with which they oceur associ-
ated.  Similar and identical rocks occur in Tokatea Hill and along the west
slopes of the main range thence to the Tiki; but, although elsewhere dykes
occur in conneetion with the Palzozoic sedimentaries, they are unlike those of
Mochau, and may very well have appeared or been intruded during the later
volcanic ontbursts on the peninsula.

In the notes by Professor Sollas that accompany the report on the first
consignment of specimens from Cape Colville Peninsula the following remark
appears : ‘“ The dykes of the Paleozoic series form a very distinct and interest-
ing group of rocks, ranging from quartz diorites through dacite porphyrites
into dacite. They would appear to have been intrunded and consolidated before
the Mesozoic period, since fragments closely resembling them are found to occur
in the supposed Triassic rocks.” The facts upon which this statement is based

* With the exception of 4096, all these rocks were collected at the mouth of Waiaro Creek.



70 THE ROCEKS OF

amount to a discovery the full meaning of which will be made to appear when
dealing with the Tiki-Tokatea and the Waian Valley and hills to the west dis-
tricts ; further reference in this place thus becomes unnecessary.

Cabbage Bay District.

South of Moehaun the first indentation of the land on the west side of the
peninsula is Cabbage Bay. Between this and Port Charles the height of the
main water-divide is lowered to 500 ft., and between the head of Cabbage Bay
and Wakanae Bay on the east coast the breadth of the peninsula is little more
than four miles. Cabbage Bay is about two miles long and a little less in
breadth, and is open to the north-west. From the upper part a valley about a
mile in width is continued south-east and south, a distance of from two to
three miles, and along this flows the Umangawha River. The bay and the
Umangawha Valley divide the district into two parts. The eastern part is
occupied by the Cabbage Bay range northwards to the saddle leading to Port
Charles, and southwards to a like saddle leading to Kennedy’s Bay; more to
the south the upper valley is bounded by the northern part of the Tokatea
Range. On the western side is a group of hills between the valley and the
shore of Hauraki Gulf stretching from Cabbage Bay south to Torehine, and
more to the south-west the country rises in broken or irregular ranges to a
height approaching that of the main range itself. On the east side of Cabbage
Bay the rocks are sandstones and dark slaty shales or mudstones that weather
to a pale yellowish-brown, and these reach eastward to the crest of the main
divide ; but immediately sonth-east of the bay the area of the slates is narrowed,
and the higher part of the Cabbage Bay raunges standing forward to the west-
ward is formed of or eapped by volcanic rocks belonging to the Kapanga group.
The Palkeozoic rocks form the lower slopes of the range to the saddle leading
to Kennedy’s Bay. Further to the south and south-west slates appear to 800 ft.
above sea-level, and between the saddle mentioned and Austral Hill, on the old
road to Tokatea, the rocks of the higher elevations are coarse- or finer-grained
grey voleanic breccia-beds similar to and of the same age as those appearing on
the higher part of the Cabbage Bay range. On the north-west spurs from
Austral Hill, and resting on the slate formation, is a patch of the coal-bearing
series, which, extending south along the valley of a branch of the Umangawha, is
seen to pass under the rocks of the Kapanga group at 1,150 ft. above the sea.
South-west of Cabbage Bay slates and sandstones appear, near the head of the
bay and in an isolated hill on the west side of the lower valley, at Torehine
and thence for some distance along the coast to the south.

Coal-bearing rocks of Cretaceo-tertiary date appear at Torehine, and
thence extend but a short distance inland till they are overlain and obscured
by volcanic accumulations ; but one or two exposures of these rocks occur in
the mountains to the south, covered by Kapanga rocks.
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West of the Umangawha Valley and north-east of Torehine the volcanic
rocks of the coastal part of the district belong to the Beeson’s Island group
of Miocene age. They consist largely of a coarse grey breccia agglomerate, as
seen in the south-west headland of Cabbage Bay, and of particoloured rocks
of finer grain further south on the hill-slopes facing inland from the sea.
Solid rocks also are abundant, and specially a massive flow of grey rock that
forms high eliffs on the coast-line and strikes inland to the junction of the
west branch of the Umangawha with the main stream.

The formations therefore present in the district are—

Palsozoic slates and sandstones (Carboniferous).
Coal-bearing rocks closed by limestones (Cretaceo-tertiary).
Grey breccia ash-beds and lava-streams (Kapanga group).
Coarse agglomerate and breccia beds with lava-streams (Beeson’s Island
roup).
Dyk% rog%(s cutting through Palsozoic rocks appearing on the coast-line
at Torehine.

o mron

Reefs of gold-bearing quartz appear in connection with the Kapanga
group, but do not occur in connection with the rocks of the Beeson’s Island
group.

During the period of mining excitement between 1895 and 1898 mnuch
prospecting was carried on in the district, and a considerable number of reefs
were shown to be gold-bearing, but the amount of gold was not sufficient to
enable the mines to work profitably, the cost of mining and the expenses of
treatment being cousidered, and work in most has therefore been discontinued.

During the period referred to the district was visited and a collection of
the rocks made, from which a selection was forwarded to England, and, as
there named, a list of them is given below.

Vorcanic aND DYRE Rocks FroM THE CaBBAGE Bay DisTricr.

(1.) Specimen No. 3010. Hyalopilitic hypersthene andesite.
(Beeson’s Island group.)

(2.) " 3012. Hypersthene andesite.
(Beeson’s Island group.)
(3. - 3023. Hornblende dacite.
(Beeson’s Isiand group.)
(4.) . 3024. Indeterminate.* -
(Beeson’s Island group).
) . 3119. Hypersthene andesite.
(Kapanga group.)
(6.) X 3125. Hypersthene andesite.
(Dyke rock, Beeson’s Island group).
(7) 2 3138. Hypersthene hornblende andesite.

(Dyke in Carboniferous slates.)

* This is a grey tuff rock, consisting almost entirely of separated crystals of felspar, and
containing fragments of wood and other plant-remains. Seemingly it could not be sliced so as to
fit it for examination under the microscope.
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Kapanga District.

The Kapanga district, from the Tokatea Range at the Triumph Mine, has
its northern boundary west to the sea north of Kikowhakarere Bay. The
eastern houndary is the limit of the Kapanga group of rocks in that direction,
which from the northern boundary followed south gradunally descends to lower
levels on the Tokatea Range till it rcaches the low grounds of the Kapanga
Valley at the upper township. Thence it skirts the foot of the Success Range
to where Cadman’s Creek debouches on to Kapanga Flat, and farther follows
the mid-slope of the outer range opposite Preece’s Point Peninsula to the Tiki,
from which the boundary goes west to the south shore of Coromandel Harbonr.
Excluding most of the peninsula on the north side of Coromandel Harbour,
the western boundary is the shores of the harbour and Hauraki Gulf to the
northern limit of the district. The only rocks within these limits are those
of the Kapanga group and the alluvial deposits of Kapanga Flat. .

The district is hilly in the north to Coromandel Township and Kevin’s
Point, and in the south flat, with the exceptions of Preece’s Point Peninsula
and the lower slopes of the range to the eastward.

The rocks are mainly voleanic, but north-east of the Upper Township
(Coromandel) there is a small area of slate on the eastern boundary. More to
the south the Paleozoic rocks reach to the very foot of the range, but the
Kapanga rocks are not found to the eastward of the west boundary-line of the
slates and sandstones. Hochstetter, it has been supposed, observed slates in
the bed of the Kapanga, and more recently it has been: asserted that such
outerops do occur; but after search on more than one occasion the writer
failed to locate any outcrops of slate in the bed of the main stream. The
nearest outcrop that could be discovered was in the bed of a small stream, the
first that comes from the Success Range south of Tokatea Saddle.

The Kapanga rocks are mainly grey and greenish breccias, but with
several flows of darker volcanic rocks and some dykes having the same
characteristics,

It was within this district that the first discovery of gold was made in
New Zealand, and the locality is still pointed out, being south-east of Scotty’s
Mine on the slope of the hill between the mine and Kapanga Stream, but
before reaching that by forty or fifty yards. At the time of the discovery a
dense forest covered the hill-slopes, and at the present time the stumps of
gigantic kauri-trees still remain. Most of the gold-mines of the Kapanga
district lie within a belt of country about a mile in width that stretches from
the shore of Coromandel Harbour across the Wynyardtown Hills by way of the
Kapanga Mine and Scotty’s Hill to the foot of the Tokatea Range. The
Success Mine, in the Tiki-Tokatea district, is outside ‘this belt, as also is the
Preece’s Point Mine, in the peninsnla of that name. How far this is a dis-
tinctive belt or zone of mineralised country has not towards the south been
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determined, as no mine-workings are extended under the Kapanga Flat, and
the volcanic rocks in situ are not seen at the surface. Along the north-western
side of the belt there is nothing in the character of the rocks at the surface
that would lead one to suppose that a change has taken place, yet it is true
that outside the limits specified north-west from the Kapanga Flats there are
no mines being worked or gold-bearing reefs known to occur.

The collection of rocks made from this district was considerable, and of
this the following specimens were included in the selection of rocks of the
peninsula that was sent to England :—

I.1st oF Rocks FroM THE Kapanga DisTRrICT.

(1) Specimen No. 1320. Pyroxene andesite.
(Kapanga group.)

(2.) " 1336. Hypersthene andesite.
(Kapanga group.)
(3) p 2721. Altered andesite.
(Kapanga group.)
(+.) . 2727. Quartz hornbiende porphyrite.
(Kapanga group.)
(3.) . 2738. Pilotaxitic hypersthene andesite.
(Kapanga group.)
(6.) " 2752. Pilotaxitic hypersthene hornblende andesite.
(Kapanga group.)
(7.) . 2827. Altered hornblende andesite.
(Kapanga group.)
8) ] 2833. Altered hornbleude dacite.
(Kapanga group.)
9) 7 2836. Altered hornblende dacite.
(Kapanga group.)
(10)) = 2840. Altered dacite.
(Kapanga group.)
(11.) " 2868. Altered hornblende dacite.
(Kapanga group.)
(12)) . 2869. Pilotaxitic hornblende (enstatite ?) andesite.
(Dyke in the Kapanga group.)
(13)) ” 2872. Hypersthene andesite.
(Kapanga group.)
(14.) ” 2874. Dacite.
(Dyke in the Kapanga group.)
(13.) - 2918. Hyalopilitic hypersthene hornblende andesite.
_ (Kapanga group.)
(16.) " 2930. Altered andesite.
(Kapanga group.)
(17) - 2933. Dagcite.
(Kapanga group.)
(18.) p 2941. Altered quartz pyroxene hornblende rock.
(Kapanga group.)
(19)) 12 2945. Pyroxene andesite.

(Kapanga group.)
10—Rocks.
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(20.) Specimen No. 2952. Pilotaxitic andesite.

(Kapanga group.)
(21.) n 2957. Altered dacite.
(Kapanga group.)
(22.) . 2969. Altered dacite.
5 (Kapanga group.)
(23.) " 2974. Altered dacite.
(Kapanga group.)
(24.) s 2981. Altered dacite.
(Kapanga group.)
(25)) " 3032. Altered pyroxene andesite.
(Kapanga group.)
(26.) n 3036. Andesite breccia.

(Kapanga group.)

Beeson’s Island, Te Kouma, and Manaia District.

This includes Beeson’s Island and nearly the whole of the peninsula
opposite, which forms the northern shore of Coromandel Harbour and the
Te Kouma district hetweern Coromandel and Manaia Harbours east to the
Thames—Coromandel Road, also the seaward block of hills hetween Manaia
Harbour and flats to a line east and west from the upper part of Kirita Bay.

The country, except Manaia Flat, is everywhere hilly, and south of Manaia
Harbour in some parts mountainous.

The rocks on the north side of Coromandel Harbour are generally coarse
grey breccias. Beeson’s Island was not examined, bnt opposite is a continna-
tion of the peninsnla forming the north shore of Coromandel Harbour,
separated by a narrow channel of the sea, and the rocks of Beeson’s Island as
described by Cox are manifestly the same as those of the peninsula. Te
Kouma district largely shows the presence of the same rocks, with, however,
flows of dark and lighter grey volcanic rock, and towards the east hills of
particoloured tuff clays and beds of finer grain than the generality of these
rocks.  The hills along the north shore of Manaia Harbour as seen from a
distance discover a rude stratification of even the coarser breccias. In the
hiils on the south side of Manaia Harbour the rocks are again very coarse
breccias.

On the east border of the Te Kouma part of the district, from the height
of land along the descent to Manala, and continued at lower elevatious to sea-
level at the head of Manaia Harbour, there is a line of siliceons-sinter deposits
the material of which is now at many places hard chalcedonic quartz, and
petrified wood is plentifully scattered over the Te Kouma hills.

No mining is being carried on in any part of this district, and no quartz
veins carrying gold are known.

The following is a list of the specimens whieh have been described and
named by Professor Sollas :-—
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List oF SPECIMENS FROM BEESoN’s Isnanp, TE Kouma, aAND Mawnaia DisTricT.

(1.) Specimen No. 1383. Fragwental roek composed of rudely stratified volcanic
material.®
(Beeson’s Island group.)

(2.) t 3390. Hyalopilitic hypersthene andesite.
(Beeson’s Island group.)

(3.) 7 3424. Hyalopilitic hypersthene audesite.
! (Beeson'’s Island group.)

4.) , 3433. Hyalopilitic hypersthene andesite.

(Beeson’s Island group).

Tiki-Tokatea District.

This is bounded on the west by the Kapanga district and ou the north
by a line from the Triumph Mine east to Kennedy’s Bay, aud thence the
uncertain houndary of the Thames-Tokatea rocks to where these run out on
Whangapoua Harbour, the Coromandel-Kuaotunu Road forming the southern
houndary on the cast side of the main range, the eastern slope of the main
range further south being included in the Opitonui district.

The district everywhere is hilly, if not mountainous. The western part,
being occupied by the main range, has definite direction in the arrangement of
its greater heights, but the area east of the main range is a multitudinous
assemblage of hills having no definite arrangement, and this description
characterizes the whole of the block of country between Keunedy’s Bay aund
Whangapoua,

On the east \lde of Tokatea Hill granwacke grits and sandstoues, strati-
fied sandy shales, and close-grained felspathic rocks (adinole, or perhaps only
felspathic mudstones) constitute the bulk of the rocks, associated with which
are thick beds of rhyolite and intrusive dykes appearing as dacite and andesite
porphyrites.  These -rocks (adinole or grauwacke) are found on Tokatea
Saddle, and in the Royal Oak -Miune they reach almost to the top of Tokatea
Hill.  To the north and to the south of the saddle they stretch down the
western slope of the range as far at least as the outcrop of the Tokatea Big
Reef, but towards the north, on the disappearance of the Big Reef, more
modern volcanic rocks appear ou the higher part on both sides of the range
hefore the gradual encroachment of the Kapanga rocks reaches the height of
land and passes to the eastern slope. Thus, a patch of the Thames-Tokatea
rocks lies on the northern end of Tokatea Hill, and this oun the east slope of
the range has been cut through by the erosion of the deep gorges of the creeks
till it can hardly be said that the Thames-Tokatea rocks are continuous with
the larger development of the same along the east boundary of the district.

* This specimen comes from outside the district to the south of it, but the locality has not been
included in any other district.
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Along the west slope of the main range south of the Tokatea Saddle the
Te Anau rocks appear between the 850 ft. level on the range and the level of
the Kapanga Flat. Between Cadman’s Creek and the Tiki Saddle these rocks,
besides reaching to the height mentioned on the main range, also form a front
range of lower hills to the west. More to the south the Te Anau rocks reach to
the Pnkewhau Saddle, on the Tiki Spur, where they terminate.  The volcanic
rocks associated are much altered, so much so that it has been difficult to deter-
mine what their character originally was. Professor Sollas considers the speci-
mens of these rocks submitted to him as rhvolites that have undergone an
excessive degree of alteration. This is likely, seeing that massive develop-
ments of rhyolite are found on the east slope of Tokatea Hill, and further
towards Kennedy’s Bay within this district. =~ The country rocks of this south-
west part of the district, whatever their nature, are intersected by a great
number of intrusive dykes, usually some kind of porphyrite, which continue in
full force till the formation is terminated on the Pukewhau Saddle. North-
west of Tokatea Saddle and Hill an outcrop of the felsitic rocks is reported as
appearing in the valley of Paul’s Creek, but -this is cut off from surface con-
nection with the rocks of Tokatea Hill by Kapanga rocks between Scotty’s Hill
and the Triumph Mine; and, besides this, the area lies within the Kapanga
district.

Resting on the Te Anau rocks and underlying those of the Thames-Toka-
tea group on the Success Range is a local deposit consisting of soft sandstones
and sandy shales or clays, in which occur thin streaks of bright coal, which has
attracted some attention as probably being the lowest beds of the Thames-
Tokatea group in the northern part of the peninsula. The beds pass upwards
into volcanic breccias, and these again into finer-grained stratified tuffs, before
the main and characteristic flow rocks of the group make their appearance.
The breccia-beds, including the coal, which underlie the more solid rocks are
about 300 ft. in thickness. The sandstones and shales, with streaks of coal,
rest with high unconformity on the older rocks underlying ; but for some dis-
tance above the horizon of the coal there are no evidences of the presence of
voleanic rocks, and this part of the sequence seems to have accumulated prior
to the commencement of the volcanic outburst of Eocene times. It is but at a
few places that the junction of the older rocks with the lowest of the Thames-
Tokatea gronp can be seen, and it is important to note that both here and at
Rocky Point, near the Thames, there rests on the Paleozoic rocks some thick-
ness of beds that give no clear indication of the coming volcanic outburst ; but
in neither case do these belong to the Cretaceo-tertiary series. They are merely
local deposits that have accumulated in depressions of the land surface such as
it was immediately prior to the commencement of the accumulations of volcanic
material which in each locality they underlie.

The Thames-Tokatea rocks, on an average, form 700 ft. or 800 ft. of the
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higher part of the main range. On and beyond the east slopes of the range
their thickness is much greater, and cannot be less than 1,400 ft. Like the
Kapanga rocks the solid flows are grey and dark, almost black, in colour; but
the colour of the consolidated breccia and "ash beds 1s as a rule much darker
than those of the Kapanga group, and varies from greenish-grey through red-
dish-brown to purple.

Quartz lodes are abundant both in the Te Anau series and the younger
volcanic group, and specially as a geological feature mention must be made of
the great lode of -quartz known as the Tokatea Big Reef. This in the north
begins on the higher western slope of Tokatea Hill, and holds a course slightly
more to the south-west than the trend of the main range. The reef is of great
thickness, varying from 20 ft. to 40 ft. or more, and is formed of clear crystal-
line quartz, the drusy cavities in which are lined with massive crystals of the
mineral. North of Courthouse Creek, nearly opposite the middle higher part
of the Success Range, it appears to have its greatest thickness, which, judging
from the outerop, cannot be less than 100 ft., and might be considerably more.
At this point it is divided into two separate and distinet reefs, the space
between which is increased as they are followed farther to the south-west and
south. The westerly branch does not continne for any considerable distance,
and on the Success Spur, by which the new road leads to the mine, only the
eastern branch can be traced, and it is questionable if this, however attenuated,
reaches as far as the ‘Coromandel-Whangapoua Road, on the south side of
Cadman’s Creek.

On Tokatea Hill this great lode seems to lie along the western houndary
of the Te Anau series, and almost all the aurifcrous reefs on the east side of it
strike at nearly right angles to the trend of the Big Reef and juunction on its
foot-wall side.

A large series of rock specimens were collected from this district, and the
selection made for transmission to KEngland for description was, as far as
possible, a representative one; but the great series of dykes that occur in the
valley of Tiki Creek were not fully collected from, and a number of dykes
lying along the left upper branch under the higher part of the main range
were also neglected. Below the junction of the upper branches all the dykes,
nineteen in number, were collected fromn ; but, as their occurrence became more
frequent in that direction, probably as many more lay yet further to the east.
To reach farther along this branch of the creek was difficult, and, as to the
north in a parallel line lay the valley of the right-hand branch of Cadman’s
Creek, this it was thought would yield examples of the more easterly dykes;
but it proved otherwise, and another opportunity was not had to finish collect-
ing in Tiki Creek watershed.

Following is a list of the rock specimens from this district which were
sent to Bugland for naming and description :—



78

List oF

(1) Specimen No. 1311.

@) , 1398,
3.) " 1392.
(4.) , 2785.
) . 2736.
6.) E 2760.
(1) . 9788.
®) ; 2792.
) , 2808.
(10.) , 9817.
11.) , 2853.
(12.) ’ 9865.
(13) ) 2900.
(14.) , 9913.
(15)) ) 99.4.
(16.) , 2992,
(17)) ) 2995.
(18.) , 3168.
(19.) : 3178.
(20.) f 3186.
(21.) . 3188.
(22.) , 3189.
(23.) . 3200.
(24.) , 3208.
(25.) P 3216.

THE ROCKS OF

Rocks rrom THE Tiki-TokaTEA DisTRICT.

Rhyolite.
(Beeson’s Island group.)
Hornblende hyperthene andesite.
(Beeson's Island group).
Altered andesite(?).
(Beeson’s Island group.)
Quartz diorite porphyrite.
(Dyke in the Te Anau series.)
Hornblende dacite porphyrite.
(Dyke in the Te Anau series.)
Quartz muscovite rock.
(Te Anau series.)
Quartz sericite rock.
(Te Anau series.)
Quartz sericite rock.
(Te Anau series.)
Hornblende pyroxene porphyrite.
(Dyke in the Te Anau series.)
Quartz uralite porphyrite.)
(Dyke in the Te Anau series.)
Altered dacite.
(Dyke in the Te Anau series.)
Uralite dacite porphyrite.
(Dyke in the Te Anau series.)
Spotted adinole.
(Te Anau series.)
Ifine-grained grauwacke.
(Te Anau series.)
Hornblende dacite porphyrite.
(Te Anau series.)
Grauwacke.
(Te Anau series.)
Altered orthoclase(?) plagioclase pyroxene rock.
(Dyke in the Te Anau series.)
Spotted adinole.
(Te Anau series.)
Spotted adinole.
(Te Anau series.)
Hornblende dacite porphyrite.
(Dyke in the Te Anau series.)
Spotted adinole(?).
(Te Anau series.)
Altered rhyolite.
(Te Anau series.)
Altered rhyolite.
(Te Anau series.)
Altered rhyolite.
(Te Anau series.)
Spotted adinole.
(Te Anau series.)
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26.) Specimen No. 3222. Pilotaxitic dacite porphyrite.
(Dyke in the Te Anau series.)

(27.) b 3223. Spotted adinole.
(Te Anau series.)
(28.) 'y 3241. Indeterminate.
(Te Anau series.)
(29.) 7 3260. Fragmental rock with rhyolite grains of quartz.
(I'e Anau series.)
(30.) . 32717. Fragmennil rock containing angular fragments of volcanic
rocks.
(Te Anau series.)
(31.) P 3290. Grauwacke
(Te Anau series.)
(32.) 0 3312. Fragmental rock containing fraginents of volecanic rocks.
(Te Anau series.)
(33.) 2 3313. A dyke rock not deseribed.
¢ (Te Anau series.)
(34.) " 3354. Dadcite.
(Thames-Tokatea group.)
(35.) s 3356. Altered hornblende dacite.
(Thames-Tokatea group.)
(36.) " 3411. Adinole(?).

(Te Anau series.)

Waiau Valley and Hills West to the Thames—Coromandel Road.

The bhoundary of this district to the north is the Tiki-Tokatea and
Kapanga distriets; to the east the water-parting of the main range to the
Merenry Bay Saddle at the sonrce of the Waian; the sonth boundary is a line
from the Mercury Bay Saddle 1o the Manaia River at the junction of the two
main branches, and thence the river to Manaia Settlement; and the western
bonndary is along the Thames—Coromandel Road. With the exception of
Manaia Flat and some very limited areas in the Waian Valley, the whole of the
district is hilly and mountainous, and the eastern part along the main range
becomes high and often rugged.

The hills west of the Waian Valley immediately south of Coromandel
Harbour are smocth in outline, and do not exceed 600 ft. to 700 ft. in height ;
but towards the south they increase in height and ruggedness, and are densely
covered with forest, the northern hills being denunded of trees for the most
part.

The rocks of the district along the higher part of the main range belong
to the Thames-Tokatea group. The slates and sandstones within the Matawai
watershed and middle part of the Waiau Valley are mostly, if not wholly, of
Triassic age.  The voleanic rocks spread over the hills to the west of the Waiau
mainly belong to the Kapanga group; towards the south the rocks probably
belong to the Thames-Tokatea group. On the Pukewhau Saddle the junction
of the Te Anau and the Wairoa rocks is seen, the younger rocks being red
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sandy and slaty shales that cut off the equally distinctive rocks of the Te Anau
series. It may be that some of the older sedimentary rocks of ‘this district are
of Carboniferous age, and along the road to the Castle Progress Mine, in the
Matawai Valley, there is some evidence of this in the presence of thick-bedded
rather coarse-grained sandstones and thin-bedded and finer-grained rocks with
white powdery joints and thin veins of quartz. And, though present on the
Pukewhan Saddle, in great part the Triassic rocks may have heen removed
from the low grounds and the east side of the Waiau watershed. It is some-
what remarkable that the great abundance of dykes that occur in the Tiki and
Pukewhau Creeks is absent in the Matawai and Waiau Valleys, and this itself
is an evidence of change of formation. True, Castle Rock crowns the main
range at the source of the Matawai, but this, though a dyke, belongs to a late
Tertiary age. It is therefore competent to cut through all, the rocks on the
east side of the Waiau watershed, and by some writers it is supposed to do so
and extend for a considerable distance to the north of the Pukewhau Saddle and
Tiki Creek. This theory, however, requires verification, and, while the rhyolites
and dykes of the Tiki-Tokatea district are plentifully represented in the Trias
conglomerates, it is manifest that the hornblende dacite of Castle Rock could
not be.

On the road from Coromandel to the Thames, one mile beyond the bridge
over the Waiau, supposed Triassic rocks make their appearance on the shore of
Coromandel Harbour, and to J. Malcoim Maclaren is due the discovery of
igneous rhyolitic material in these rocks where they are exposed in road-
cuttings near the crossing of Mill Creek. Moderately coarse conglomerates are
brought down by the creek entering the harbour more to the east at the Maori
pa, but these are chiefly formed of pebbles of quartz and jasper and splintery
fragments of an indurated black slate.

As the road rises on to the range that divides the upper parts of Coro-
mandel and Manaia Harbours scattered pebbles begin to appear in the sand-
stones exposed in the road-cuttings, and before reaching the crest of the range
masses of conglomerate are met with in some of the gullies. It is, however,
on the fall to Manaia that the conglomerates appear in situ exposed in the cut-
tings of a deviation of the road made in 1896. Collecting the material of this
conglomerate, it was seen that 1t consisted largely of igneous rocks, porphyritic
andesites and rhyolites. The importance of this discovery was at the time fully
appreciated, as it was plain that the conglomerate was partly formed by waste
from the Te Anau rocks of the Tiki-Tokatea district, and it might be also of
the Paleozoic dyke rocks of Moehau. Therefore such variety as ‘could be
found was collected, and, with a selection of the other rocks of the district, they
formed part of the first consignment forwarded to Professor Sollas for descrip-
tion and uaming.

>
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List oF ROCKS DESCRIBED FROM THE WAIAU VALLEY AND DISTRICT TO THE WEST.

(1.) Specimen No. 1331. Hypersthene hornblende dacite.
(Dyke in Thames-Tokatea group.)

2) by 2877. Hornblende hypersthene andesite. .
(Junction of Matawai with the Waiatr)™*
3. x 3350. Dacite porphyrite.
(Dyke in Trias(?) rocks.)
(4.) . 3352. Altered hornblende andesite.
(Dyke in Trias(?) rocks.)
4. i’ 3443. Conglomerate of igneous rocks.
(Trias.)
(6.) > 3450. Conglomerate of igneous rocks.
(Trias.)
(7)) ; 3453. Conglomerate of igneous rocks.
(Trias.)
(8. ,, 3463. Conglomerate of igneous rocks.
(Trias.)
9.) a 3464. Conglomerate of igneous rocks.
(Trlas )

With reference to the five specimens 3443-3464, representing the Triassic
conglomerates of the range between Coromandel and Manaia Harbours, in order
to determine the nature of the included rocks reference must be made to the
descriptions, from which it appears that No. 3443 shows ncarly all the varieties
of rock present, there being grauwacke, andesite, both hyalopilitic and pilotaxitic,
dacite, and silicified rhyolite. In the other slices there is shown the presence of
rhyolite, spherulitic rhyolite, calcareous grit, altered hyalopilitic andesite, and
banded rhyolite, with fragments of various rock-forming minerals that had pro-
bably been derived from igneous rocks, such as grains of quartz, orthoclase,
plagioclase, chlorite, sericite, brown hiotite, leucoxene granules, and zircon.
These conglomerates may therefore be fairly compared with those from Cheviot
Coast Range and the east district of Wellington, the chief distinction being the
absence of granites in the northern conglomerates.  The only diffieulty in the
case is that the sonthern conglomerates are regarded as being of Carboniferous
age, but this is lessened, if not altogether disposed of, on reference of the erup-
tive period to a Devonian age.  All this harmonizes well with what is known
as having happened in corresponding time in other parts of New Zealand, and
the presence of these ancient igneous rocks in the Cape Colville district but in-
dicates that this region was, in common with several other parts of New Zealand,
the scene of volcanic activity in middle Palaozoic times.

_ Opitonui District. .
This lies opposite (east of) the southern part of the Tiki-Tokatea district,
and extends south along the east slope of the main range from the Coromandel—
Kuaotunu Road to the farther sources of Opitonui Creek and the water-divide

- Supposed to be the same as 1331, from Castle Rock.
11—Rocks.
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between the watersheds draining to Whangapoua Harbour to the north and
Mercury Bay in the opposite direction. The eastern part of the district has
but a moderate elevation ahove the sea, and along Opitonui Creek to near the
township the country is low and flat. To the cast and south it is mountainous,
and other than by the main road from Coromandel to Kuaotunu communi-
cation with the west coast is only had across the Tiki Saddle by means of a
rough mountain bridle-track. ;

The rocks of the district are wholly referable to the Thames-Tokatea
group, and are in certain particulars considerably different from the solid rocks
of the Kapanga group, and verv markedly so from those of the Beeson’s
Island gronp. The hornblende hypersthene dacite of Castle Rock is also a rock
of this district, but it is not represented in the selection of the rocks of this
district sent to England for description. This was unnecessary, as samples of
the Castle Rock formed part of the collection from the Waiau Valley and the
hills to the west. Gold-mining is carried on at Opitonni under the shadow of
Castle Rock, but the ore has hitherto been of low grade, and the working of the
mines has hardly paid.

The following is a list of the rocks which have been described and named
from the Opitonui district : —

List or Rocks From OpiToNul DiISTRICT.

(1.) Specimen No. 3632. Alsered pilotaxitic hypersthene andesite.
(Thames-Tokatea group.)

(2. " 3636. Pilotaxitic hypersthene andesite.
(Thames-Tokatea group.)

(3.) " 3636. Pilotaxitic andesite.
(Thames-Tokatea group).

(4.) p 3638. Hornblende dacite porphyrite.

. (Thames-Tokatea group.)

5.) i 3643. Pilotaxitic hypersthene andesite.
(Thames-Tokatea group.)

6.) 3 3664. Pilotaxitic andesite.
(Thames-Tokatea group.)

(7.) . 3665. Volcanic rock completely replaced by quartz.

(Thames-Tokatea group.)

Matarangi District.

This lies eastward of Opitonui district and west of Kuaotunu. It extends
from Whangapoua Harbour and the open sea south to the fall towards Mercury
Bay. Towardy the north the country is in part or mainly hilly, with broad
marsh lands between the different groups of hills. Towards the east the coast-
line is bold, and in this direction numerous sections of the rocks are displayed.
In the south the country is formed of high hills now or formerly covered by
heavy kauri forest. Mining or prospecting has heen carried on only in the
northern part of the district, and not very successfully. Frequent reports are
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circulated as to the occurrence of gold in the sonthern part of the district, but
most of these, it would seem, are without foundation.

The rocks of the district are various, and consist of coarse agglomerates,
breccia tuff-beds, and solid flows of grey or dark lavas. In Matarangi Peak is
displayed a magnificent section of an old volcanic neck filled with agglomerate.
The southern side of this has been denuded away, exposing the pipe, the con-
tained agglomerate, and containing rocks to a depth of some 300 ft. or more
from the crest of the peak, which itself is agglomerate.

With the exception of some Paleeozoic sandstones and slates, all the rocks
of this district are regarded as belonging to the Beeson’s Island group.

Eight samples of the rocks of the district were forwarded to England.
The numbers and names of these, and the formation to which they belong, are
given below :—

List oF ROoCKS DESCRIBED FROM MATARANGI DISTRICT

(1.) Specimen No. 1314. Hornbiende pyroxene andesite.
(Beeson’s Island group.)

(2.) 3469. Hornblende dacite.
(Beeson’s Island group.)

3) z 3476. Hyalopilitic hypersthene andesite.
(Beeson’s Island group.)

(4.) p 3482. Hyalopilitic hypersthene andesite.
(Beeson’s Island group.)

) : 3527. Pilotaxitic hypersthene andesite.
(Beeson’s Island group.)

(6.) . 3557. Hornblende dacite tuff.
(Beeson’s Island group.)

(7.) o 2790 or 3601. Hyalopilitic hypersthene aundesite.
(Beeson’s Island group.)

(8. o 3630. Hyalopilitic hypersthene andesite.

(Beeson’s Island group.)

Kuaotunu District.

This includes the watershed of the Kuaotunu River and the castern slope
of the Waitai Range, bounding to the east the Kuaotunu Valley, also the
southern slopes of the hilly country towards Mercury Bay.

With the exception of the Kuaotunu Valley the district is hilly, and
towards the east in the south, overlooking Mercnry Bay, there is some very
rough country.

The rocks are Pal®ozoic sandstones and slates, showing at the northern
end and along the eastern lower slopes of the Waitai Range and in the spnr
range between the two branches of Kuaotunu River.

The volcanic rocks of the district are spread over the south-east and
southern parts, and sparingly over the northern part of the Waitai Range.

On this range also there are enormous accumulations of siliceous sinter,
the product of a great number of hot springs that formerly existed along the
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whole length of the range. In some cases the outlines of the old sinter
terraces can easily be traced, although the surface of these is a tumbled mass
of gigantic blocks of what appears to be a hard grey quartz. In many other
cases the sites of the terraces have been undermined, and a vast array of huge
masses of sinter on their way to the low grounds strew the eastern slopes of
the range. Towards the north some terraces on the east side of the range are
very well preserved, but in Black Jack, the highest point on the northern part
of the range, the outlines of former terraces have been almost destroyed,
although the sinter material at lower levels on the mountain-slopes is still very
abundant. The peak itself contains the pipe or vent of what must have been
the principal of the old thermal springs.

Here and elsewhere may be seen the great alteration which the Palaozoic
sandstones and overlying volcanic rocks have undergone. Ali the strictly
volcanic rocks belong to the Beeson’s Island group of Miocene age.

Quartz reefs are numerous both in the volcanic rocks and in the slates
and sandstones, and a considerable amount of gold has been obtained, more
especially from the slates of the district. Most of the better-known mines
must finally be worked in the slate and sandstone country.

As the volcanic rocks did not present great variety, and rocks of the
same age have been collected from Matarangi district, adjacent to the west,
only five samples were submitted to Professor Sollas, and these have received
the names that appear in the following list. It would have been of great
interest to have had the results of an examination of some of the sinterous
deposits from the Waitai Range, but being limited to a -given number of
specimens from all parts of the peninsula, and the determination of the
volcanic rocks being the chief object, the different varieties of siliceous sinter
and quartz collected at many parts had to be withheld.

List oFr VorncaNic Rocks DESCRIBED FROM KuaoTuNu DisTrICT.

(1.) Specimen No. 3543. Pilotaxitic hypersthene andesite (weathered).
(Beeson’s Island group.)

2) " 3551. Pilotaxitic hypersthene hornblende andesite.
(Beeson’s Island group.)
(3. - 3558. Pilotaxitic andesite.
v (Beeson’s Island group.)
4.) " 3586. Fragmental rock composed chiefly of andesic material.
(Beeson’s Island group.)
(GD) . 3626. Problematical.*

(Carboniferous.)

* This, as judged of in the field and reported to Professor Sollas, was considered a fine-grained
sandstone much altered by thermal action. The specimen is from the mouth of the Kuaotunu
River, at the eastern base of Black Jack Mountain, and was forwarded as an example of the altera-
tion to which the sedimentary rocks had been subjected. The next adjacent rocks at the same place
are gritty sandstones abounding in small inclusions of black slate.



REEFS OF SANDSTONE, NORTH-EAST ANGLE OF WAITAIA RANGE, KUAOTUNU.

BLACK JACK FROM MATARANGI BLUFF,

To face p. 84.]






CAPE COLVILLE PENINSULA.’ 85

Mahakiraw District.

This lies south-west of Matarangi and within the Mercury Bay watershed,
and may be considered as including the country north and south from the
Matarangi and Opitonni boundaries to Mill Creek, and east and west the coun-
try from the main divide to the low grounds inland of Mercary Bay and
Whitianga Harbour. The district is hilly and mountainous, with deep narrow
valleys winding among the hills or cutting back direct to the main range.

The rocks over the western part of the area belong to the Thames-
Tokatea group, but in the east, north of the Kaimarama River, they belong to
the Beeson’s Island group.

At Hooker’s store a northern tributary of the Mahakirau leaves the
mountains to join the main stream, and in the valley of this there are stratified
beds, in part consisting of coaly shales and, it is said, seams of coal, but of
the latter I saw none. The junction of these with the rocks of the Thames-
Tokatea group is seen along the valley of this creek, the latter for the last
time appearing in characteristic form in the road-cuttings half a mile north-
west of Hooker’s store. In the search for coal, lava-streams were observed
interbedded with ‘and overlying the sedimentary beds, and of the collection made
three samplies were forwarded as part of the second consignment of rocks sent
to England, and these have been named as appears in the following list :—

LisT oF RoCKS DESCRIBED FROM THE MAHAKIRAU DIsSTRICT.

(1.) Specimen No. 1040. Micropeecillitic hornblende andesite.
(Beeson’s Island group.)

@) p 1041. Altered andesite.
(Beeson'’s Island group.)
3.) o 1042. Hyalopilitic hornblende hypersthene andesﬂ;e

(Beeson’s Island group.)

The Thames-Tokatea group was not collected from in this district, nor
were the pumiceous agglomerates of the Pliocene acidic group where they appear
in the south-east part. At the time the district was visited bush-fires were
raging, and the whole atmosphere was filled with dense and pungent smoke
from burning kauri-trees, and it was not safe to leave the leading indications
for the return journey. Even the main road became obstructed with fallen
trees, antl there was fire overhead and on both sides of the highway. TUnder
the circumstances I was content to collect evidence of the presence of the

younger group, the presence of the older to the westward being a well-
established fact.

Whitianga, or Mercury Bay, District.
This lies south of Mercury Bay and east of the Whitianga River and
its tributary the Whenuakite to where this is crossed by the road from Mer-

cury Bay to the Tairua River, and embraces the country east to the seaboard.
The conntry consists of ranges of hills and low and swampy valleys; and the
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Whenuakite is tidal as far as it merits consideration as one of the principal
rivers of the watershed discharging into Mercury Bay.

The rocks consist of an unknown thickness of pumiceous agglomerates,
breaking throngh and resting on which are solid rhyolites at many places.
Much of the pumiceous agglomerate has dispersed through it andesitic material;
but where this is less abundant it forms in places a very fair building-stone
specially suited for particular purposes. This and the other rocks present form
high cliffs on the south shore of Mercury Bay and on the east side of Whiti-
anga Harbour, opposite the wharf and township. In the last-named place the
weathering of the rocks has resulted in the production of grotesque and fan-
tastic outlines, which, however, are softened by being intermingled with and
partly hidden hy flowering shrubs and small trees. At some places the pumi-
ceous deposits contain quantities of obsidian splinters dispersed through the
mass, and at one place these are especially abundant, and of large size.

Thermal springs are found on the coast-line at Hot-water Beach, and
there 1s evidence of their former existence at many places. At one place on
the west slope of Pannikin Hili, on the fall to Whitianga Harbour, there is a
special display of sinterous deposit, and a dark glassy rock has to some extent
been prospected for gold under the belief that it was quartz. A little gold is
said to have been found, but the rock does not present the appearance of a
gold-bearing rock. It is in mass a dark bottle-green glass. Andesites are said
to crown some of the highest hills in this neighbourhood, but their occurreuce
was not verified by me.

The following is a list of the specimens from this district that were for-
warded to Professor Sollas for naming and deseription :—

List or MERCURY BAaY AND WHITIANGA RoCKS.
(1.) Specimen No. 1013. Obsidian.
(Acid group of Pliocene age.)
(2.) . 3668. Altered rhyolitic low rock.
(Acid group of Pliocene age.)

Gumtown and Rangihau Valley District.

This is a hiliy and mountainous region lying inland of the east coast,
between the upper parts of the streams flowing to Mercury Bay to the north-
east and the drainage to the Tairua River in the south-east side of the moun-
tains.  For the first few miles south and east of Gumtown the hills—even the
higher hills—are of rounded outline, and the valleys, but little above tide-level,
are swampy at many places, and only ascertained routes of travel can be fol-
lowed. Beyond this lower region a vast array of rugged ranges is spread over
the country and forms the water-divide to the sonth. This runs nearly east
and west from Boat Harbour to Table Mountain, and is only in part identical
with the main axis of the peninsula.

The southern slope to the Tairua is beyond the district now being
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described, and some account of this will appear under another heading. The
mountains towards the south reach to about 2,500 ft. above the sea, and
though their northern slopes are not as fantastic as the sonthern, or as part
of the main water-divide adjacent, they vet form extremly rugged country
difficult of access. The fundamental rocks, as far as these can be observed,
seem to be a pumiceous tuff—the same as is spread over a great part of the
Mercury Bay district east of the Whitianga River. Breaking through these
or covering them are solid streams of acid lavas, by which the mountains are
built up, and these constitute an enormous development of eruptive and
intrusive rhyolites. The intrusive rhyolites appear along the northern border
of the higher mountain region and form conical mountain-masses, with the
pumiceous tuff clinging to their sides for some distance above what is now the
general elevation of these rocks. This, however, does not prove that the tuffs
have heen elevated hy the upcoming of the rhyolites, but rather that the loss
by denudation has been great over the surface of the pumiceous tuff at a
distance, and through, perhaps, an indurating effect they have been better
able to resist the agents of waste in the near vicinity of the intrusive rock.

Over many parts of this and in the Mercury Bay district the pumiceous
tuffs have weathered and been eroded into the most extraordinary forms of
surface-feature, one variety of this appearing in cliffs and nearly vertical faces
of rock. This usunally assnmes the most grotesque of outlines, a good example
of which may be seen on the right bank of the Whitianga, at the township and
ferry over the river. The other variety consists in deep flutings on slopes,
more or less steep, of bare rock-exposures, and these, with an approach to
regularity, are yet extremely varied, and in many respects are as remarkable as
the other type. The upper part of these tuffs is formed of fine pumiceous
sands, but these are seldom preserved at any considerable distance away from
the cover of rhyolitic rocks. These finer beds contain seams of lignite, a
number of fossil leaves, and a species of fresh-water mollusc (Unio aucklandicus),
which give evidence of the land-conditions under which they were formed and
the overlying solid rhyolites made their appearance.

Thermal springs depositing silica are not rare along the margin of the
intrusive rocks, though far less abundant than in the adjacent district to the
south. The rocks of this area are of special interest as containing a number
of auriferous lodes or rock-bodies, which, having but lately been discovered, are
vet in the prospecting stage of development. Some of those near the surface
are phenomenally rich in the precious metal ; others manifestly occur in close
connection with and as part of the deposits of hot springs, and thus they are
likely to throw additional light on the origin of quartz lodes in other parts of
the district. ~ All of them lie within the area of solid rhyolites, and demonstrate
the capacity of this rock to carry and contain auriferous veins, a matter on
which there has been some diversity of opinion. :
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The rocks forwarded from this district, and named by Professor Sollas,
are enumerated in the list which is given below.

List oF RoCKS DESCRIBED FROM THE GuMTOwN AND RANGIHAU DIsTRICT.

(1.) Specimen No. 1035. Dacite.
(Acid group of Pliocene age.)

(2.) y 3672. Dacite.

(Acid group of Pliocene age.)
3. B 3680. Glass with basic phenocrysts.

(Acid group of Pliocene age.)
(4) Y 3691. Rhyolite.

(Acid group of Pliocene age.)
5. ,, 3697. Dacite rhyolite.

(Acid group of Pliocene age.)
(6.) . 3708. Perlitic pitchstone.

(Acid group of Pliocene age.)
) o 3708. Microspherulitic rhyolite.

(Acid group of Pliocene age.)
8 ., 3709. Microspherulitic rhyolite.
( ) Sp y

(Acid group of Pliocene age.)
(9.) 3711. Rhyolit .
" . Rhyolite.

(Acid group of Pliocene age.)

(10.) B 3713. Spherulitic rhyolite.
(Acid group of Pliocene age.)
(1L) " 3785. Quartzose rock pseudomorphous after rhyolite.
(Acid group of Pliocene age.)
(12) B 3739. Andesic glass.
(Acid group of Pliocene age.)
(13.) " 3747. Rhyvolite with plagioclase.
(Acid group of Pliocene age.)
14.) " 3749. Pumiceous agglomerate.
(Acid group of Pliocene age.)
(15.) " 3751. Rhyolite with plagioclase.
(Acid group of Pliocene age.)
(16.) " 3758. Positive spherulitic rhyolite with plagioclase.
g (Acid group of Pliocene age.)
(17.) = 3759. Rhyolite.
(Acid group of Phocene age.)
(18) " 3768. Spheraulitic rhyolite partly repla,ced by qua,rtz.
(Acid group of Pliocene age.)
(19.) . 3772. Rhyolite replaced by quartz.
(Acid group of Pliocene age.)
(20.) 5 3800. Highly quartzose rhyolite.
(Acid group of Pliocene age.)
(21.) b 4394. Glassy spherulitic rhyolite.
(Acid group of Pliocene age(?).)
(22.) ' 3692. Hyalopilitic hypersthene andesite.

(Post acidic or Younger Pliocene Intrusive.)*

* This specimen was not obtained in sitw, but from the drifs in the bed of the Rangihau River.
Great numbers of boulders of the same rock are scattered over the high lands on the south side of
the %a.ngmau Valley, and all of them seem referable to Table Mountain, with the rocks of which they
are identical
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Paku Island.

This island lies on the north side of the entrance to the Tairua River, and
as a conical hill some 500 ft. to 600 ft. in height forms a remarkable feature in
the general view. It is nearly surrounded by the sea and the estuary of the
river, the only connection with the mainland being a shingle-spit between the
ocean and the inland tidal waters. The sides exposed to the sea are formed of
bold precipitous cliffs of a hard grey spherulitic rhyolite the undulations of
flow-line in which are of great amplitude, and give to the rock the appearance
of contorted gneiss. The island is about a mile in length and somewhat less
in breadth, and is formed wholly of acid rocks. The largest and best-preserved
examples of microspherulite came from this island.

In the valley of Graham’s Creek, which joins the Tairua at the western
end of the island, former intense thermal activity is indicated by the number
and size of the sinter terraces, partly intact and partly broken up, which
may be traced principally on the east side of the valley. Though these thermal
springs appeared on country formed of andesitic rocks, they are yet contiguons
to Paku Island, and these or others of which the surface evidences are
destroyed may have exercised an influence on the neighbouring rhyolitic rocks.
Paku Island may prove to be a centre of rhyolitic eruption, as it is isolated by
some distance from other areas showing rocks of the same character.

A considerable collection of specimens was made from Paku Island, but it
is a field that is yet far from being exhausted, and as it has yielded some
unique specimens of spherulitic structure it may with profit be visited by other
collectors.

List oF Rocks DESCRIBED FROM PAKU ISLAND.

(1.) Specimen No. 4153. Altered spherulitic rhyolite.
(Acid group of Pliocene age.)

(2.) 7 4161. Spherulitic rhyolite.
(Acid group of Pliocene age.)
3.) ” 4162. Spherulitic rhyolite.
(Acid group of Pliocene age.)
(4.) . 4175. Spherulitic rhyolite.
(Acid group of Pliocene age.)
®.) 2 4182. Spherulitic rhyolite.
(Acid group of Pliocene age.)
(6.) b 4185. Spherulitic rhyolite.
(Acid group of Pliocene age.)
(7.) 7 4204. Spherulitic rhyolise.
(Acid group of Pliocene age.)
(8.) v 4205. Spherulitic rhyolite.
(Acid group of Pliocene age.)
9.) P 4216. Spherulitic rhyolite. ’
(Acid group of Pliocene age.)
(10.) 5 4219. Spherulitic rhyolite.

(Acid group of Pliocene age.)
12—Rocks.
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(11.) Specimen No. 4223. Lithophysal spherulitic rhyolite.
(Acid group of Pliocene age.)

(12.) " 492926. Lithophysal spherulitic rhyolite.

(Acid group of Pliocene age.)
(13.) " 4229. Lithophysal spherulitic rhyolite.

(Acid group of Pliocene age.)
(14.) T 4230. Lithophysal spherulitic rhyolite.

(Aecid group of Pliocene age.)
(15.) Y 4233. Spherulitie rhyolite.

(Acid group of Pliocene age.)
(16.) H 4345. Altered spherulitic rhyolite.

(Acid group of Pliocene age.)
17) Y 4359. Positive spherulitic rhyolite.

(Acid group of Pliocene age.)
(18.) " 4364. Pitchstone.

(Acid group of Pliocene age.)
(19.) 3 4366. Pitchstone.

(Acid group of Pliocene age.)
(20.) " 4372. Spherulitic rhyolite.

(Acid group of Pliocene age.)
(21.) o 4375. Negative spherulitic rhyolite.

(Acid group of Pliocene age.)
(22.) ° g 4381. Lithophysal spherulitic rhyolite.

(Acid group of Pliocene age.)
(23.) p 4384. Spherulitic rhyolite.

(Acid group of Pliocene age.)
(24.) " 4386. Spherulitic rhyolite.

(Acid group of Plipcene age.)
(25.) " 4387. Positive microspherulitic rhyolite.

(Acid group of Pliocene age.)
(26.) " 4388. Banded rhyolite.

(Acid group of Pliocene age.)
(27.) " 4396. Glassy spherulitic rhyolite.

(Acid group of Pliocene age.)
(28.) . 4425. Glassy spherulitic rhyolite.

(Acid group of Pliocene age.)
(29.) . 4574. Glassy spherulitic rhyolite.

(Acid group of Pliocene age.)

Tairua-Wharekawa District.

In 1896 and 1897 much difference of opinion existed as to the nature of
the rock mined in at Ohui, on the coast-line between the Lower Tairua and
Wharekawa Rivers, the general impression being that the rocks were of an
andesitic type. Andesites appear to be in the neighbourhood, as boulders of
this rock are found in some of the creeks on the track from the Upper Land-
ing (Tairua River) to Ohui, and possibly rocks of this class are on the eastern
face of the coast range north of Ohui, which was not visited. The workings
to the west of the swamp at Ohui were not visited, and it is possible that
andesites occur there. As the swamp is of considerable length and impassable
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I had to determine on which side of it I should continue my journey, examin-
ing various prospecting-works by the way. I selected the west side, and
collected rocks which I cousidered to be rhyolite, and saw no other rocks
(except the products of thermal springs) at the surface, and_the same day con-
tinued my journey to Wharekawa over a conntry entirely rhyolitic till reaching
within a mile of the shores of Wharekawa Inlet.

A similar difficulty arose with respect to the rocks mined in at Broken
Hills, on the Tairua River. The western slope of the mountain-mass and
cluster of peaks that constitute Broken Hills on that side I judged to be
rhyolite, while the higher and western parts I concluded were andesitic hreccias
and ash-beds similar to those of Neavesville, between the source of the Fourth
Branch of the Tairua and the Puriri River, draining eastwards to the Thames
Valley. At a later date I visited the gold-mines on the Upper Wharekawa
River, opposite Whangamata, and those adjacent to the  Wires” basin, near
the source of the Tairua River, in both of which localities it was asserted that
the rocks were wholly andesitic. This proved not to be the case, for though at
the two places last mentioned mining prospecting works were being carried
on in andesite country extensive areas of rhyolite were closely contiguous to
the mines and different prospecting-works. These differences of opinion as to
what the nature of the rocks is led to the making of more abundant collec
tions than otherwise would have been considered necessary, and compelled also
the sending to England many duplicates of rocks for no other purpose than
simply to obtain an authoritative decision as to the precise nature of such
rocks.

List oF Rocks DESCRIBED FroM OHUI, BRorkeEN HIrns, AND THE ¢ WIRES,” IN THE
UpPeErR TAIRUA VALLEY.

(1.) Specimen No. 759. Spherulitic rhyolite.
(The acid group of Pliocene age.)

(2) ’ 761. Pumiceous rhyolite.

(Acid group of Pliocene age.)
(3. . 1434. Glassy dacite rhyolite.

(Acid group of Pliocene age.)
(4. 8 1480. Silicified rhyolite.

(Acid group of Pliocene age.)
) " 4279. Quartz sericite rock. An altered rhyolite.

(Acid group of Pliocene age.)
6y - 4286. Hyalopilitic hypersthene andesite.

(Kapanga group(?).)
(7.) o 4293. Altered rhyolite.

(Acid group of Pliocene age.)
(8. " 4298. Altered rhyolite.

(Acid group of Pliocene age.)
(9.) 5 4304. Negative microspherulitic rhyolite.

(Acid group of Pliocene age.)
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Te Mata, Tapu Creek, and Waiomo District.

This lies on the west side of the peninsula near the coast-line, the country
towards the main water-divide between the east and west coasts not having been
penetrated. In the gorge of Tapu Creek Palzozoic slates and sandstones and
a fiue-grained felsitic rock make their appearance, more especially on the north
side of the gorge. But to the. north of the Township of Hastings, at the mouth
of the creek, the voleanic rocks again appear on the coast-line and continue to
or a little beyond the mouth of the Mata River. Bevond this on the coast
. and for some distance back into the hilly parts to the east the country is formed
of Carboniferons slates and sandstones. Immediately north of the Mata River
these latter rocks are cut by a number of massive dykes which have engaged
the attention of geologists since the early days of the Thames:Goldfield, and in
different reports have been designated variously. Immediately north of the
Mata River rocks belonging to the Thames-Tokatea group are seen in contact
with Carboniferous strata, but more to the east within this watershed and to
the north of it the Beeson’s Island group is known to be present between the
sedimentary rocks of the coast-line and the water-divide of this part of the
peninsula.,

South of Tapu Creek the rocks are wholly referable to the Thames-Tokatea
group.

In the Waiomo Valley they do not call for special comment, being similar
to those in the upper valley of Tapu Creek.

The rocks of the volcanic series on the coast-line have mostly a grey
colour, with some bands or flows of darker rock. The hills south of Tapu
Creek show a preponderance of light-grey coarse or finer breccias, but in the
upper valley there is a number of heavy flows of hard dark-coloured andesitic
rock, while yet further up, near the Martha Royal Mine, grey breccias are again
seen. Mining has been carried on on both sides of the gorge of Tapu .Creek
continuously almost since the discovery of gold at the Thames. Auriferous
reefs are found in both the Carboniferous slates and sandstones and the volcanic
rocks of the Thames-Tokatea group. In Waiomo Valley the developments are
more modern, but in this there are some rich (but refractory) ores that in the
meantime have to be shipped to Sydney for treatment. Fairly abundant collec-
tions of rock were made from this district, a selection from which was for-
warded to England and there have been named, as appears in the following
list : —

List or Rocks DEsCRIBED FroM T Mara, Tapu, AND Waromo DisTRICT,
(L.) Specimen No. 3199. Fine-grained siliceous grit.
(Carboniferous.)

2. " 3866. Augite diorite.
(Thames-Tokatea group.)
(3.) G 3889. Hornblende andesite.

(Carboniferous.)
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(4.) Specimen No. 3898. Highly altered igneous rock.
(Thames-Tokatea group.)

5. . 3901. Hypersthene dacite.
(Carboniferous.)
(6.) pe 3905. Highly altered igneous rock. >
(Thames-Tokatea group.)
(7)) b 3921. Decomposed andesite.
(Thames-Tokatea group.)
(8.) b7 3932. Decomposed andesite.
(Thames-Tokatea group.)
9.) a 4001. Pilotaxitic hypersthene andesite.
(Thames-Tokatea group.)
10.) 3 4013. Decomposed andesite.
{Thames-Tokatea group.) :
(11) ” 4035. Pilotaxitic hypersthene andesite containing hornbleude.

(Thames-Tokatea group.)

Thames District.

This extends along the east shore of the Hauraki Gulf from Rocky Point
to the mouth of the Kaunaeranga River. Inland it reaches to the upper part
of Tararu Creek, and thence south across the Loook-out Rocks to the source of
Hape Creek, which generally runs along the bouundary of the productive part
of the field. This area is triangular, the longer side -stretching along the
shore-line. The country is hilly, and the inland part may be said to be monn-
tainous. Two principal and several smaller crceks drain the district. The
largest of these is Tararn Creek, which discharges to the sea the waters of the
northern part; and Karaka Creek, more to the south, which drains the middle
.part of the. field. The other creeks from north to south are Waihoanga,
Shellback, Kuranui, Moanataiari, Waiotahi, and Hape Creeks. Tinker’s and
Ohio Creeks are southern branches of Tararn Creek. Between Moanataiari
Creek aud the mouth of the Kauaeranga there is a narrow coastal plain known
as Grahamstown Flat in the northern and lesser part and Shortland Flat over
the southern and larger part.

The rocks of the district are, or almost all are, of an andesitic or dacitic
character, and for the greater part consist of coarse and fine breccias and frag-
mental deposits of finer grains which vary in tint and colour—grey, green,
brown, or purple. A small area of slate and light-grey felsitic pyritous rock
is found on the coast-line at Tararu or Rocky Point, and the same rock has a
limited exposure in the valley of Waihoanga Creek. This, like that farther to
the north in Tapu Creek, is regarded as being of Carboniferous (possibly of
Devonian) age, and is the last of the Paleozoic rocks seen as they are followed
from north to south along Cape Colville Peninsula.

The Thames-Tokatea group of volcanic rocks are in this district the next
in age and the first in importance, as in them without exception the whole of the
gold-mines on the field are being worked. With the breccias and tuff-beds of this
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formation are associated very considerable bodies of a blnish-grey or yellowish-
brown rock, by the miuners called °sandstone,” and otherwise known and
written of as propylite, but which in the descriptions that follow is regarded
as altered andesite or dacite.

There are also numerous hard bars of almost black, dark-grey, grey, or
greenish rock in a less-decomposed state, which have been variously regarded
as dykes or sheets of lava, and variously named by different anthors.

On the south-east margin of the field rocks belonging to the Beeson’s
Island group make their appearance. These as breccias and solid flows of dark
lava extend south and east along the Kauaeranga Valley, but are hardly to be
taken "into consideration in giving a mere sketch of the Thames Goldfield.
Some high-level terraces of younger Pliocene or Pleistocene age are to be met
with on the east side of Shortland Flat, but these are of no consequence in
connection with the auriferous rocks of the Thames.

The section along Tararu Creek gives the best insight into the structure
and manner of building-up of the rocks of the Thames-Tokatea group on this
field, and the rocks can also in part be well seen on the western face of Una
Hill and along the valley of Karaka Creek.

Reefs of gold-bearing quartz are most abundant in the middle part of the
field, extending from the shore of the Firth of Thames north-east to and beyond
Punga Flat and the upper part of Tinker’s Gully. In the valley of Tararu
Creek the reefs seemingly extend a°greater distance to the east than they have
been traced on the other parts of the field. The reefs are of all sizes, from
mere threads of quartz to bodies of ore-bearing stone 12 ft. or 15 ft. in thickness,
and contain gold from a mere trace that will not pay to work to ore- bodles of
phenomenal richness.

A large collection of the rocks of the district was made from surface ex-
posures and from mine-workings, and a judicious selection of these was made,
which have been described and named by Professor Sollas. The following list
gives the names of the samples sent :—

List oF ROCKS DESCRIBED FROM THE THAMES DisTricr.

(1) Specimen No. 626. Micropecillitic hypersthene andesite.
(Thames-Tokatea group.)

@2y - 628. Alsered pyroxene andesite.
i (Thames-Tokatea grOup)
3.) - 5 629, Indeterminate,
= (Thames-Tokatea group. )
4. 1A 631. Altered dacite(?).
(Thames-Tokatea group.)
) w ~ 638. Micropeecillitic hypersthene andesite.
T (Thames-Tokatea group.)
(6.) 2 637. Andesitic, tuff.

(Thames -Tokatea group.)
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(7.) Specimen No. 649.

®.)

9.)
(10.)
(11.)
(12,
(13.)
(14.)
15.)
(16.)
a7,
(18.)
(19.)
(20.)
(@1.)
(22.)
23)
(24.)
(25.)
(26.)
(27.)
@8)
(29.)
(30.)
(31.)
(32.)

656.
658.
662.
670.
671.
675.
678.
679.
682.
687.
692.
696.
699.
703.
705.
709.
712.
713.
719.
721.
724.
732.
733.
734.
736.

CAPE COLVILLE PENINSULA.

Hypersthene hornblende andesite.
Thames-Tokatea group.)

Altered dacite(?).
(Thames-Tokatea group.)

Decomposed hornblende pyroxene andesite.

(Thames-Tokatea group.)
Hypersthene andesite.
(Thames-Tokatea group.)
Altered hornblende pyroxene andesite.
(Thames-Tokatea group.)
Hypersthene andesite.
(Thames-Tokatea group.)
Altered(?) hypersthene andesite.
(Thames-Tokatea group.)
Altered(?) hypersthene andesite.
(Thames-Tokatea group.)
Altered hornblende pyroxene andesite.
(Thames-Tokatea group.)
Altered andesite(?).
(Thames-Tokatea group.)
Altered andesite(?).
(Thames-Tokatea group.)
Hypersthene andesite.
(Thames-Tokatea group.)
Hornblende pyroxene dacite.
(Thames-Tokatea group.)
Altered andesite.
(Thames-Tokatea group.)
Dacite breccia.
(Thames-Tokatea group.)
Altered andesite.
(Thames-Tokatea group.)
Hornblende pyroxene andesite.
(Thames-Tokatea group.)
Pyrozene hornblende dacite.
(Thames-Tokatea group.)
Altered pyroxene andesite.
(Thames-Tokatea group.)
Altered pyroxene andesite.
(Thames-Tokatea group.)
Hornblende hypersthene andesite.
(Thames-Tokatea group.)
Altered hypersthene hornblende dacite.
(Thames-Tokatea group.)
Altered pyroxene andesite.
(Thames-Tokatea group.)
Andesite.
(Thames-Tokatea group.)
Hornblende pyroxene andesite.
(Thames-Tokatea group.)
Altered pyroxene andesite.
(Thames-Tokatea group.)

95
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(33.) Specimen No. 737. Hornblende dacite.
(Thames-Tokatea group.)

(34.) 7 745. Indeterminate.
(Thames-Tokatea group.)

(35.) " 748. Hornblende hypersthene andesite.
(Thames-Tokatea group.)

(36.) 7 749. Hypersthene andesite.
(Thames-Tokatea group.)

(37.) oy 797. May have been a hornblende andesite.
(Thames-Tokatea group(?).)

(38.) o 799. Altered pyroxene andesite.
(Thames-Tokatea group(?).)

(39.) " 802. Micropeecillitic hypersthene andesite.
(Thames-Tokatea group.)

(40.) " 813. Altered pyroxene andesite.

* (Thames-Tokatea group.)

(41.) N 818. Altered pyroxene andesite.
(Thames-Tokatea group.)

(42.) y 822. Quartz diabase.
(Thames-Tokatea group.)

(43.) " 823. Hypersthene andesite.
(Thames-Tokatea group.)

(44.) p 833. Micropcecillitic pyroxene andesite.
(Thames-Tokatea group.)

(45.) B 836. Altered pyroxene dacite.
(Thames-Tokatea group.)

(46.) Y 846. Hyalopilitic hypersthene andesite.

(Beeson’s Island group.)

Kauaeranga Valley.

Immediately south of the Thames district the Kauaeranga Valley, from
the western boundary of the Tairua district and the mountain region of the
main range, stretches south-west half the distance across the middle part of
Cape Colville Peninsula, the main water - parting from abreast of Table
Mountain being displaced considerably to the eastward. The Billy Goat
Stream and the Hihi River, as tributaries of the Kauaeranga, drain the higher
part and western slopes of the main divide overlooking the Tairua Valley at
Broken Hills; and the northern sources drain from the same water-parting as
the main source of the Waiwawa, which, from the west. of Table Mountain,
flows north and east to Mercury Bay.

The Kauaeranga Valley is hemmed in by mountains of considerable
height. For the first two miles from the Firth of Thames to the various
sources of the river and to the junction of the Hihi the average width is
three-quarters of a mile.  Gradually towards the east the surroundings
become morc rugged, and in the direction of Table Mountain the stream
is confined in a deep mountain gorge, over the east side of which the
waters of the stream forming the Billy Goat Falls are precipitated. The main
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range, from which these waters come, as seen from a distance, forms a high
platean table-land, from which the descent into the Tairua Valley is extremely
rugged and abrupt, being unquestionably the roughest, if alsc the most
scenic, part of the whole peninsula. This part, however,-lies outside the
Kauaeranga Valley.

The rock-formations within the valley are various, and, with the exception
of the Paleozoic and Trias rocks of the northern part and the coal-formation
of Cabbage Bay district, there are in the Kauaeranga Valley representatives of
all the other groups of rocks found in the peninsula. The Thames-Tokatea
group seems to be present for a short distance in the lower part of the valley,
and perhaps round the sources of Otonuni Creek. The Kapanga group, stretch-
ing north from Neavesville, reaches into the upper valley along the Hihi, and
passes under the acid rocks that form the higher part of the main range.

Rocks of the Beeson’s Island group, however, occupy by far the greater
area west of the junction of the main sources of the river, and stretch north
and north-east into the Waiwawa watershed.

The acid rocks of Pliocene age form the higher parts of the mountains to
the north-east and east, with the exception of Table Mountain, which as a
massive intrusion of andesitic rock appears between different areas of acid rocks
on the high grounds, and cuts as a dyke through the Kapanga rocks of the low
grounds of the Hihi Valley.

No mining is at present carried on in any part of the valley, but gold is
known to occur both in the upper and the lower parts, and cinnabar has been
found in Otonui Creek.

As this is the first stream draining the west side of the peninsula (pro-
cecding from north to south) that shows the presence of acid rocks in the
gravels of its bed, it was explored upwards until these rocks were found in situ,
and partly direct from the rocks in situ, partly also from the gravels of the river-
bed, a considerable collection was made. The andesites of the Beeson’s Island
group were less regarded, while the rocks of the Kapanga group lay too far
inland among the mountains to warrant the carrying of much material when
already laden with other rocks. Selections from the collections thus made were
sent to England, and were there named as in the list below.

LisT oF ROCKS DESCRIBED FROM THE KAUAERANGA VALLEY.

(1.) Specimen No. T794. Rhyolite.
(Acid group of Pliocene age.)

(2.) 5 795. Rhyolite breccia.
(Acid group of Pliocene age,)
3. A 853. Rhyolitic ash. -
gz;&cid group of Pliocene age.)
4.) B 863. Spherulitic rhyolite.

(Acid group of Pliocene age.)
—Rocks.
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(5.) Specimen No. 878. Quartz hornblende pyroxene andesite.
(Beeson’s Island group(?).)

(6.) - 881. Volecanic ash.
(Beeson’s Island group.)
(7)) " 899. Hyalopilitic hornblende pyroxene dacite.
. (Acid group of Pliocene age.)
8.) - 911. Perlitic glass.
(Acid group of Pliocene age.)
9.) " 912. Perlitic glass.
(Acid group of Pliocene age.)
(10.) i 914. Hyalopilitic pyroxene andesite.
(Beeson’s Island group.)
(11) . 923. Spherulitic glassy rhyolite.
(Acid group of Pliocene age.)
12, 7 935. Glassy hornblende dacite.
(Beeson’s Island group(?).)
(18.) ,, 942. Vesicular spherulitic rhyolite.
(Acid group of Pliocene age.)
(14) " 991. Hyalopilitic quartz hypersthene andesite.
(Dyke, Younger-pliocene.)
(15.) 7 994. Hyalo]I()ilibic quartz kllyperstk)lene andesite.
Dyke, Younger-pliocene.
(16.) : 995. Décing. _
(Acid group of Pliocene age.)
@7.) y 1002. Dadcite.

(Acid group of Pliocene age.)

Puriri Valley District.

The lower part of the valley contains a limited development of the
Thames-Tokatea rocks, which to the east are overlain by rocks of the Kapanga
group, forming the crest of the range and stretching down the east slope past
Neavesville. The Kapanga rocks are also developed to the north of the upper
part of the Puriri, and these are to the west followed by rocks of the Beeson’s
Island group, which latter are largely developed in the Kauaeranga Valley.
Ou the south-east side of the Puriri the higher parts of the mountains. are
formed of acid rocks, and to the south-west, towards Omaha Peak, the Thames-
Tokatea group is overlain by Beeson’s Island rocks.

The only specimens from the Puriri sent to England have been derived
from the acid rocks on the south-east side of the valley.

List oF Rocks DESCRIBED FROM THE PURIRI DISTRICT.
(1.) Specimen No. 950. Glassy spherulitic rhyolite.
(Acid group of Pliocene age.)
(2.) " 976. Dacite.
(Acid group of Pliocene age).

Omahu District.

This lies south of and adjacent to the Puriri district, and is constituted
by the valley of a small river tributary of the Waihou or Thames. Betwcen
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the Puriri and the Omahu low rounded hills reach west to the main road from
the Thames to the southern goldfields, and the river winds through a broad
flat which on the south side is again bounded by hills, but higher than those
on the north side of the valley. The low grounds extend-one to two miles
east of the road-line, and at the lesser distance the stream is divided into a
north and a south branch, the larger of which i1s that coming from the south.
This south branch a short distance inside the hilly country is itselt divided
into two, the northerly stream coming directly from the high range at the back
of Omahu Peak; the other branch, along a deep impassable gorge, breaks the
main range and again throws the water-parting back towards the east. Between
the north and middle branches stands Omahu Peak, a conical mountain some
1,800 ft. in height, which as viewed from the low grounds of the Thames
Valley is the chief object in the landscape. The high main range lies more
to the east, and is partly that already described as bounding the Puriri Valley
on its south-east side.

Formerly a road crossed the range to the Tairua Valley by way of a steep
spur on the south side of Omahu Peak, but, this being a most difficult route,
a new road has been formed, which zigzags upwards and rcund the northern
face of the peak and joins the old track further east to the south of or beyond
the middle branch of the Omahu Stream. Both roads were traversed during
the progress of making the collections of the rocks of the peninsula, and a
number of interesting specimens were obtained. )

The northern and western slopes of Omahu Peak below the 1,000 ft. level
are for the greater part formed of andesitic breccias and other rocks which are
regarded as belonging to the Beeson’s Island group. Near the western base a
band of rhyolitic rock cuts off a portion of the andesic rocks from the more
extensive area to the west, and this strip of acid rocks can be traced into the
valley of the south branch of the southern Omahu. Beyond this and higher
on the mountain there is a great development of andesitic breccias and some
solid flows of volcanic rock much decomposed at and near the surface. Above
1,050 ft. the higher part of the peak is formed of rhyolite, which, in almost
sheer cliffs, descends the southern face to much lower levels than where the
acid rocks begin on the northern face of the mountain ; but the opposite spur,
by which the old track reaches on to the main range, shows andesic rocks
considerably above the level to which the rhyolites descend on the southern
slopes of Omahu Peak. Acid rocks prevail on the west slope of the mountain-
ridge forming the main range to more than 2,000 ft. above the sea; but on
both sides of the highest point, and on the highest point itself, the rocks are
dark andesites that appear to have been intruded into the acid rocks, and
probably appear at the surface, due to suhsequent denundation of the mountain-
range. The evidence of their intrnsion is again seen on the lower slopes of
the range, within the Tairua watershed. |
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The area covered by these intrusive andesites is cousiderably greater than
what might be expected on the intrusion of a dyke of ordinary dimensions, and
points to the fact that the acid group of Pliocene age was not the result of the
latest igncous disturbance of consequence on the peninsula.  Unfortunately,
when this range was crossed I was not in a position to secure specimens of the
andesic rocks from the top of the main divide, and had afterwards to content
myself with samples taken from the middle branch of Omahu Creek, where it
is crossed by the new track. These samples had been brought down the
creek from the heights above, and were vet above the level reached by the
Beeson’s Island rocks. Of the collections made from the district, the following
is a list of the samples sent to England and named by Professor Sollas :—

List or Rocks DESCRIBED FrRoM OmaHU DISTRICT.

(1.) Specimen No. 452. Andesic pitchstone.
(Acid group of Pliocene age.)

(2.) 5 454. Hyalopilitic hypersthene andesite.
(Beeson’s Island group).
3. p 456. Rhyolite.
(Acid group of Pliocene age.)
4.) . 463. Spherulitic rhyolite.
(Acid group of Pliocene age.)
5. i 608. Decomposed rhyolite.
(Acid group of Pliocene age.)
6.) " 612. Consolidated volcanic ash.
(Acid group of Pliocene age.)
(7.) P 618. Spherulitic rhyolite.
(Acid group of Pliocene age.)
(8.) " 1034. Hyalopilitic hypersthene andesite.
(Beeson’s Island group.)
9.) " 3818. Hyalopilitic hypersthene andesite.
(Post acid, intrusive.)
(10.) p 3819. Hypersthene andesite.
(Post acid, intrusive.)
(11.) , 3822. Rhyolite. ’
(Acid group of Pliocene age.)
(12.) % 3823. Spherulitic rhyolite.
(Acid group of Pliocene age.)
(13.) 7 3825. Andesitic pischstone.
(Beeson’s Island group.) .
(14)) ’ 3828. Altered rhyolite.
( (Acid group of Pliocene age.) ‘
(15.) 5 3833. Positive spherulitic rhyolite with plagioclase and pyroxene.
(Acid group of Pliocene age.)
(16.) - 3838. Pitchstone.
(Acid group of Pliocene age.)
7. i 3840. Hyalopilitic hypersthene andesite.
(Beeson’s Island group; intrusive(?).)
(18.) 5 3846. Hyalopilitic hypersthene andesite.
(Beeson’s Island group; intrusive(?).)
(19.) i 3847. Lithophysal rhyolite.

(Acid group of Pliocene age.)
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Hikutaia District.

On a larger scale the Hikutaia repeats all the main characteristics of the
Omahu Valley : the broad flat of the lower valley, the sending-off of the first
main branch of the river to the north-east and the subdivision of the principal
stream once more into two main brauches, the bounding of the lower valley by
hills formed of Beeson’s Island rocks and the appearance on these at about the
1,000 ft. level of acid rocks, are all the same; and Omahu Peak is simulated
once, twice, and again by a series of high conical hills between the middle and
south-west branches of the river., Between Omahu Creek and the middle part
of the Hikutaia Valley the mountain-tops are formed of rhyolite, as also is
the higher part of the steep slope by way of which the track from Hikutaia
leads to the “ Wires,”” in the upper part of the Tairua Valley. Yet the rocks in
the bed of the northern branch are mostly of an andesitic character, the main
sources of this stream evidently lying within an area of such rocks. The south-
west branch also shows rarely rocks of an acid type, and it is from the upper
part of the middle branch that the floods of rhyolitic material which constitute
75 per ceut. of the rocks found in the middle and lower reaches of the river-
bed have come. This on casual inspection is evident, and renders unnecessary
a journey to the upper valley, where the line of rhyolite peaks can be seen
from the low grounds of the western part of the valley. On the west side of
the upper valley of the main branch of the river the two most easterly of the
Maratoto Peaks are seen to be formed of light-grey or white rock, and
the great mass of Ngapuketurua, 2,500 ft. in height, is also of rhyolite. This
mountain stands nearly opposite the Maratoto Peaks, and, being the highest
mountain in the district, it contains on its south slope the more important
sources of this branch, and on the opposite north slope the source of the Tairua
River above the “ Wires” and Big Dam. Although there could be no doubt
as to the source of the great bulk of the acid rocks that find their way along
the Hikutaia River bed, to be certain on this point a journey was made to the
upper valley of the main branch of the river. At the eastern base of the
Maratoto Peaks, where the rhyolite is seen in the river-bed, the northern
margin of this presented a wall-like junction with the Beeson’s Island rocks,
with which it was in contact. The Beeson’s Island rocks are here an ag-
glomerate of dark andesic rocks absolutely without matrix or iufilling of finer
grain, and yet forming a hard coherent mass.

A number of specimens from the Hikutaia Valley were obtained in situ,
and when this was not the case the fact has been noted. ~ The rhyolites in the
upper valley appeared to be mainly intrusive; on the road to the “Wires,”” and
on the north side of the valley the rocks have the appearance and disposition
of lava-streams.

From the collections made a considerable number of specimens were for-
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warded to England for naming and description, and of these the following is a

list :—

List oF RocK DESCRIBED FROM THE HIKUTAIA VALLEY AND RoAD TO THE
“ Wirges,” TAtRuA VALLEY.

(1.) Specimen No. 754. Spherulitic rhyolite.
(Acid group of Pliocene age.)

(2.) i 761. Pumiceous rhyolite.
(Acid group of Pliocene age.)
(3. P 763. Tuff.
(Acid group of Pliocene age.)
(4.) 7 1078. Rhyolite.
(Acid group of Pliocene age.)
4. ¥, 1131. Spherulitic rhyolite.
(Acid group of Pliocene age.)
(6.) " 1139. Microspherulitic rhyolite.
(Acid group of Pliocene age.)
- (7) » 1149. Perlitic pitchstone or rhyolitic glass.
(Acid group of Pliocene age.)
8.) . 3949. Pitchstone.
(Acid group of Pliocene age.)
9.) ’ 3954. Negative microspherulitic rhyolite.
(Acid group of Pliocene age.)
(10.) 5 3966. Altered microspherulitic rhyolite.
(Acid group of Pliocene age.)
(11.) " 3969. Negative microspherulitic rhyolite.
(Acid group of Pliocene age.)
(12.) Y 3979. Spherulitic rhyolite.
(Acid group of Pliocene age.)
(13.) " 3985. Microspherulitic rhyolite.

(Acid group of Pliocene age.)

Paeroa, Mackaytown, and Rahu Saddle District.

Paeroa.—Outlying from the main mass of the mountains near the Town
of Paeroa, on the Ohinemuri River, there are a number of low hills, some
isolated and others partly counected with the ranges to the east by low out-
running spurs. These were collected from, and their rocks determined as
belonging to the Beeson’s Island group.

Mackaytown.—On both sides of the Ohinemuri River at and opposite
Mackaytown Beeson's Island rocks are present, and in the road-cuttings below
Mackaytown there is an outlier of acidic rocks which, though perhaps of
Pleistocene age, on due cousideration has heen referred to the acid group of
Pliocene age; and more to the north, on the old road to Waitekauri, there
is another patch (perhaps continuous with the first-mentioned), that with
even less probability belongs to the recent pumice deposits of the Waitoa
Plain. At the back (east) of Mackaytown the rocks as far as the Rahu
Saddle belong to the Beeson’s Island group, and through these on the Ascot
Terrace has appeared a very powerful thermal spring, which deposited vast
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guantities of siliceous sinter and siliceous mud in marshy pools adjacent to the
principal outlets of subterranean waters. These marsh pools of warm water
were surrounded by bushes and trees of moderate size, the remains of which
may be collected in a hard finely laminated sinter, between the layers of which
the partings are crowded with indistinet remains of reedy plants. On other
parts of the terrace (partly destroyed) and on the hill-slopes at lower levels are
masses of hard flinty sinter scarcely distinguishable from true quartz.

Rahu Saddle.—A strong body of sinterous quartz rock extends from east
of Mackaytown a considerable distance to the south-east, and appears in the
cuttings of the road leading to the Rahu Saddle as a massive reef-like deposit
bounded by proper walls and having a thickness of between. 40 ft. and 60 ft.
Other like deposits appear on the west slope and on the higher part of the
range between the Rahu Saddle and the deep gorge of the Ohinemuri at
Karangahake. Some of these are to all appearances surface deposits; others
penetrate deeply into the rocks which enclose them. One massive accumula-
tion on the top of the Rahn Range, said to contain gold, was prospected at
lower levels by driving a tuunel under it from oue side of the range to the
other, but to the surprise of those engaged in the work no more than 4 ft.
of sinterous quartz was cut through in the tununel, and the gold prospects from
this not being satisfactory the work was abandoned. This line of siliceons
thermal deposit varies greatly in thickness within short distances, and on the
Rahu Saddle it is inconsiderable, but to the north-east and south-west develops
such proportions as to constitute hills of sinter. These accumulations obscure
the junction of the Beeson’s Island rocks with those of the Thames-Tokatea
group in the Rahu district, but this 1s a matter of little conseqnence, as the
relation of the two groups can be readily studied along the upper part of the
Ohinemuri Gorge above Karangahake.

A good deal of prospecting for gold has been carried on in the south-east
part of this district, but the results have not proved satisfactory.

Of the collection of rocks made the following were sent to England : —

List oF ROCKS DESCRIBED FROM THE PAERoA, MACEAYTOWN, AND RAHU SADDLE
DisTrICT.
(1.) Specimen No. 39. Hyalopilitic hypersthene andesite.
(Beeson’s Island group.)

2. 7 42. Altered andesite.
(Beeson’s Island group.)

3. i 51. Hyalopilitic hypersthene andesite.
(Beeson’s Island group.)

(4.) e 64. Pilotaxitic hypersthene andesite.
(Dyke, Beeson’s Island group.)

(%) o 155. Hyalopilitic hypersthene andesite.
(Be