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Appendix 4. Current certificates of title for White Island and
Whale Island.
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Diatrict Registrar,

Lends and Deeds Registry Cffice,
GIABORNE
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Cxtrecl from M Z. Gazeite, 10 May 1984, No, 75, page 1534

Land Acquired for o Wild{ife Rofuge in Bay of Plenty Dixtrict

4 —

PLREUANT 10 section 20 of the Public Works Act {981, the Minister
of Works and Deviloprent declarms that, an ent 1o that effect
haviag been entercd into. the land dascribed in 1he Schedule hercto
i hereby sequired for o wildiife refige and shall vest in tho Crawn
on the (0th day of May 1984,

SCHEDULE

SOUTH AUCKLANSG LaNIy DisTRICT

Aui. thot plece of land containing 1432586 hectures, situated in Hay
uf Pienty Distriet, being Mouighors of Whale Isiand and numbered
WJP:E’EH certificate of title, YolumeJ83% blio 1" (limied as 10
panxhs),
Duted at Wellington this 4th day of May 1934,
&L R, BATTERSRBY,
for Misuner of Works and Duvelopment,
(MW, 32/1078/21; Hn, D.O. 36/973/0/1)
il

S b ARt e metare

PP A

PURSUANT to saction 19 (7) of the Public
Works Act 1981, being duly muthorised by
the Minister of Works and Develcpment. I
give Notice that compensation certificate
H.514867 is discharged,

LA
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wildlife managment) regerve subject to the

Reserves Act rsva - 22.4.1991 at 11.32 o'c
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064889 Gazette Notice prohibiting access
excapt under au?ority of & permit to all
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,g93-11-16 1B@:58 Jonathan Taylcr HAMILTON

L, #rnt Uitdl  YAUYME b 1 GMWARDY D410AKE/ CORYPREP 4 40-12

[ 1]

&4 7

8342051

{ YSERDATATATAFYIRKTRACTAGST/ I Fie THETIDATA A MPILSAUOBERTLGIAN.FAG:  FMTEXTRACTS FMT

,..WMM Baxt ked Vit O

P..&

f.

A et

Emughg-l N.Z. Gazetse, 15 January 1992, No. 2, p. 20

thiblﬁpnpf Aeuu Other than by Permit to
Moutohoya {Whale) fsland
Punuant Qo Bection 22 (5) of the Reserves Act 1977, the

tor Tor the Bay of Planty Conmnry o
the Depab of Conservaion, acting as Commizaioser

pursusnt n 62 of the Rexsrves Act 1977, heveby
prohlblu mdcr mhbmy of a permit, 1o oll
Moutnhond Government purpose  (wildlife
mAnAgHTHNt ;;mm ducﬂbd in the Schedule hereto.
Schedulg

17,

Sauth Apdﬂmd Lmd District—~Whakatane District
Moutohord’ ¢) laland Wiicinle Management Reserve

143.2586 job more or iess, being Moutohora [iWhale)
Island andi numbsred 403N, situated Ln the Bay of Plentu, All
Naw Z 1991 pege 3574,

Dated t Rotdeua this 19th day of Decamber 1991,
DAVID %.D. quonal Convervator, Deparimant of

. Consarvuif

(DOC H. G FS 3/6/1/1 C.0. RWL-036) 1n
inlss

U rrpr—
'z

rdga ba . L

RN,

4 il prtmte pmre b L

e =

T L

Notice No. 198




Appendix 5. E.O. Macpherson, “Notes on the geology of
Whakatane District and Whale Island”, New Zealand Ioumal of
Science and Technology, 1944, vol. 26 B 66-76.
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NOTES ON THE GEOLOGY OF WHAKATANE
DISTRICT AND WHALE ISLAND |

By E. 6. Maceuerson, New Zealund Geological Survey, Department of
Scientific and Industrizl Research

Summary

The extensive wlluvinted Hats.of the Whakutane-Rangituiki district are
considered to cover part of the north extension of the Tuupo-Rotorua graben &
the greywacke hills cast of Whaketane River and wouth of the eailway between
Awakeri and Taneatus belong to the elevated country east of the supken belt.,, |
The hills weat of the flats are forined of the fragtuental rhyolitic meterial that ., -
largely fills the graben and covors euch large sreas on both its widea ; rhyolite '
taffs and breccias extend over the greywackes of this disirict.i i

Mount Edgecumbe and Whale Island are young andesite xolennods, rising . |
in the great depression, and emanations from fraetures in its floor waintain
the hot springs of Onepu, Awnkeri, and Whale Taland, -* " e

InrropucTIiON T HE SN
Tue region discussed extends westward along the Buy of Plenty from the
town of Whakatane to Matata and south-westward along the Taupe-Rotorila
depression to the vicinity of Mount Edgecumbe. The area is mainly within
the Awa-o-te-Atus and Rangitaiki Upper Survey Districts, though part
of Whakatane Survey District is also included. A deseription of the geology
of Whale lsland is given. '

This general region was discussed by A. McKay (1895) and Grange (1937),
and the geological features described below are maiuly the north-cast
extension of structural linenments, such as the Taupo-Rotorua graben, and
the vulcanhicity associated with this structural depression, described by
Grange. ‘ .o . . )

.1 The present reconpaissance survey was undertaken in conjunction with
geophysical work and drilling for earth heat. :

AP

WaakaTaxe DisTRicr E
Cutline of Physiography e 5

-

the Bay of Plenty from the town of Whakatane westward to Matata and
extends southward up the broad valleys of the Whakatane, Rangitaiki, and
Tarawers rivera. These large streams, in their lower reaches, meander
through wide alluvial flats occupying the north-eastern part of the Taupo-
Rotorua structural depression. They are alluviating their lower flood
plains with fine volcanic detritus from their upper valleys, and the mingling
of the waste of several kinds of voleanic rocks in the river alluvium almost
certainly accounts for the great fertility of this district. A few miles from
the sea, however, the streams are entrenched about 30 ft. to 40 ft. below
the peneral level of the flats, a fact probably indicating quite recent positive
movement.: - :

Uplands bounding the alluvial plain on the east extend up the east side
of the Whakatane Valley for four and a hali miles with even aummits
around 1,000 ft. At this point uplands also rise west of the river and back
the alluvial flats on «the south ‘for six miles to Awakeri Railway-station.
From -this lopality uplands extend south-west up the Rangitaiki Vallev
along its eastern boundary. The western edge of the lowlands stretches

; Whakatane district (Fig. 1) is mainly flat alluvial farm landa that border -

)
-

19441 MacragrsoN.—NoOTES ON THE UEOLOGY OF WHAKAY...8 67
DisTricr annp Waare Istaxp

south fram Matata nlong the west side of the Tarawera Vulley. Soft rhyolitic
tuffs mainly occupy this region, and the uplaud boundary is not well defined,
but merges into the allavinm of the plain.  The uplands here e the castern
margin of the Kaharon Platean (Grange, 1937, p. 17).

Geological Sketch Map
F

Alluvivm ond Bin Taravera Ash.... =1
Riyolitic tuF ond Breecia........ CRERA

O
"WHAKAIANE DISTRICT Aol e d ]
h Sca]e OE Miles ’ Groywacke and degllife ... E‘i@
A et S aaniei foalts, ... . . [P
Aot -S}t’nrlyx. . e o W
. Boww Holes ... oo vr e ©
G3.567 L ptror]

Fu:. 1.

Moupt Edgecumbe (Putauzki), a regular young-looking voleano, Jies in
the south-west corner of the area mapped, aliout fiftcen miles from the Bay
of Plenty.- It lies hetween the Rangitaiki und Tarawers rivers and rises
from a base three miles across to a height of 2,946 ft.  The Hats at its northera
buse are about 154 ft. above sea-level, and seem to have formed ufter the
manntuin had hean built un. .
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Basement Rock

The map shows the distribution of the various rocks in. the region ; it
expresses little more than the map published by McKay (1895). Some
additional information on the distribution of the basement argillites and
greywacke was obtained in the vicinity of Awskeri und east and south-west
from this locality.

The hasement rock of the area is silicified greywacke and argillite. A
revealing section of this formation is exposed in the Whakatane Domain
and east around the coast beyond the mouth of Whakatane River. The
rocks are mainly Landed argillite and greywacke very silicified ; in places

“the ergillite is almost suh-schist and the greywacke almost guartzite. The

feature abhout these rooks is the cxtensive deformation ; they are sheared,
close folded and contorted, with the bedding at all angles. In genersl,
however, they strike 5° to 30° east of north and dip irregularly in amount
and dircetion. The rocks outcrop eastward as far as Ohewa Harbour,
beyond which they were not observed. From Whakatane southward they
extend up the valley for many miles beyond the area here mapped. The age
of the basement rocks can only be guessed at ; they certainly appear old, as
judged by the extent of deformation and alteration—this: may, however,
be local. Probably they include beds that range for age from Palmozoic to
Jower Mesozoic,

Volcanic Debnie

The ‘basement rock is regionally smothered beneath rhyolitic debris,
mainly tuff and breccis, but included in this rhyvolitic debris, probably in
its lower part, is consolidated rhyolite. There are several layers of tuff
and breceia, each representing a volcanic ontburst ; the layers vary much
in thickness from 11it. up to 20ft. In places they have a crude banding
resembling bedding-planes, and at one or two localities—namely, along the
coast cliff west from Mafata and on offshore islands such as Runima Rocks

and Whale Island—this rhyolitic debris may have been water-sorted. Along’
"the coast west from Matata, large angular masses of andesite are enclosed

in the tuff. These are released as the sea erodes the rhyolitic debris, and
the beach is strewn with andesite masses.

Rhyolitic tuff and breccia are widely distributed in thig region and on
the islands in the Bay of Plenty. Grange {1937, p. 70) places the poorly-
consolidated tuffs and breccias forming the bill country between the Rotorua
lakes and the Bay of Plenty in his Waitahanui Series of Pleistocene age.
They occupy the northern half of Rotoma Survey District, the north-east
corner of which iz about five milea south-west of Matata. Manawahe
(1,400 ft.), a volcano of hypersthene augite andesite, is seven miles south-
west from Matata and may have furpished the masses of andesite occurring
in the rhyolite tuff west of that place. -

The Waitahanui tuff-breccias, according to Grange (1937, p. 70), lie on an
irregular land surface carved on an older and better consolidated group of

. similar rocks that constitute his, Patetere Series of Pliocene age (p. 64).

The lower slopes of the western uplands are probably formed of this group,
which is also likely to be represented in some of the rhyolitic tuffs and
breccias of the upldnd south of the Rangitaiki flats. Too:little work was
done, however, to allow of the acid fragmental material being subdivided.

Grange (1937) in his map of Rotoma Survey District shows the andesitic
rocks of Mount Manawahe as reaching the western border of Rangitaiki
Upper Survey District over a length of a mile and a half. The locality wes
not visited. Mount Edgecambe also was not visited, but there is a section
of hypersthene andesite, from a sample Grange obtained years ago from its

sammit, in the collection of the Geological Survey, Ti.., together with the
sgh'upc and general appearance of the voleano, suggest that it is Imilt of
andesitic material. *
| Recent Deposits

| The bores at Awakeri and Whakatane put down in connection with the
geophysical warvey of Modriniak (personal communication) show that the
flats at these loculities are largely built of loosely-consolidated voleanic
fragmental debris with luyers of swamp mud and gravel. At the former
the upper beds are of fluviatile origin and the lower of well-sorted beach
und shallow-water marine silts amld sands. At Whakatune there are heavy
lnyers of coarse gravel, probably derived from the adjrcent greywacke searp.
Other parts of the flats are likely to be underluin by similur muterinls, the
proportions “and grudes of the several heds differing in different parts,
i’rolml)[y the bulk of the sediments is loose frugmcental voleanic debris carried
by the streams to the lowlands and the sea or deposited directly from the
air. The Recent ash showers that mantle the Taupo-Rotorur region (Askew,
Rigg, Grange, Taylor, et al., 1932) extend to this area. The violent eruption
of Mount Turawera of June, 1886, sprinkled the ,whole district with ash
(see map in paper quoted above), which is thought to have increased the
fertility of the soil. :

STRUCTURE OF WHAKATANE DisTrICT

i The structure of the Whakatane district is important, for the fuults will
mainly control the distribution of thermal activity on the surface. The
wrei examined is too restricted to supply much relinble atructural data. It
¢ be taken, however, that the Whakatune district, including Whale
Jsland, lies in the northward extension of the Taupo-Rotorua graben (Grange,
1937, pp. 46-8). According to Grange, the Kaingaron Fuult along the
pastern edge of this depression was traced north-north-cast for o distance
of thirty-six miles from Taupo to east of Waiotapu, where it Jeft the area that
(irange mapped (p. 48}. The line of its general course produced north
passes a mile or 80 east of Mount Edgecumbe ; it seems highiy probable that
the fault striking south-west from Awakeri along the west side of the uplands
south of the Whakatane-Raugitaiki flats is the northward continuation of
this great fracture and that these uplands and those west of the lower
Whakatane River are parts of the relatively ypraised earthblock east of the
depression. On this interpretation the lowlands of the Rangitaiki und
Tarawera rivers are in the graben, but those east of the north-cast line
juining Awakeri and Whakatane Head are on a sunken ares east of the
graben. The east edge of this sunken area iy marked by the strong fault.
extending south along the Whakatane Valley, and the south edge by the
fault extending east from Awakeri to the Whakatane Fault. The warm
water showing weakly at Awakeri may rise at or nenr where the east-west
break joins the (?) Kaingaroa Fault.

A series of fractures with a general north-east course a little oblique to
the north-north-east-striking praben break its floor. These are prominent
in the Tarawera Survey District (Grange, 1937), where the series is five to
six miles wide. Here fractures are marked by recent steps in the ground,

. by little-dissected scarps, and by lines of hot springs. The hest known, that

along the west hase of the Paeroa Range, continues north-cast as the Roto-
mahena-Tarawera rift that erupted so violently in 1886. Produced north-

. ieast through the unmapped Ruawhaia Survey District, the fracture zone

would enter about the south-west corner of Rangitaiki Upper Survey District,
and Mount Edgecumbe and the many hot springs north of this cone are here

regarded as indicating that the series of faults does so extend.







-

G (1937, p. 17) states that the Kaharoa Phitenn * s terminated at
jts castern end by a high dissected famlt-scarp which overlovks the lower
reaches of the Tarawera River” 'The straightuess of the searp wnd the
physiography of the district suggest that this explanetion is correct,

To draw useful conclusions from these meagre duta i diffieult, but
seemingly the Whukatane alluvial plain is a collapsed or sunken area bouuded
on the east awd south by temsion fractures, - This collapsed segment may
extend northward into the Bay of Plenty leyond Whale Tsland. The
depression of this arex was a comparatively recent cvent, probably occurring
during the Pleistocenc. It has since been deeply alluvisted by the large
streams traversing this purt of the Taupo-Rotorna gruben.

Hot Serings

The visit made to the area of thermal activity enst and north of Mount
Edgecumbe was quite insufficient for an adequate nceount. Grange (1937)
in his map of Rotoma Survey District shows hot springs in its south-cast
corner north and south of Tarswers River, and on p. 88 of his report, under
the heading Ruruanga, gives the following hrief comment : * Several small
acid springs lie close together in a patch of thermally altered groumd. The
westernmost spring, the least acid of the group, was analysed [No. &, p. 103].
Weak fumaroles are depositing sulphur.” The springs referred to are s
little south of Ruruangu Stream, which joins the Tarswera nearly two miles
ta the north-east, the most northerly known springs of the group being over
a mile farther north-cast near Rotoitipaku and four miles south-east of Te
Teko. These are the Onepu Springs that Herbert (1921, p. 13} shows on
his map. . )

Other springs occur two miles south of the Ruruanga Springs, so that the
hot-springs belt is at least five miles long ; it may well be longer, as to the
north lies an area of swamp and pond. In places it is a mile wide. Several
groups of springs on different fractures may be included in this extensive
sres, within which occur hot and boiling springs, mud pools and volcanoes,
steaming ponds discharging by warm streams, sinter sheets, sulphur-bearing
patches, fumaroles, collapse holes empty or filled with milky water, and other
phenomena similar to those of other better-known hot-sprig groups of the
Taupo-Rotorna graben. Indeed, the impression gained is that this Rurnanga-
Onepu area is one of the more active of the whole region.

In addition to the spring water Grange collected from Ruruanga, analyses
of four samples from Onepu are aveilable and are included in the table.
The analyst remarks of two that they “are alkaline silicated waters some-
what_similar in composition to the Rachel Spring, Rotorua, and to the
0il and Spout Baths, Whakarewarewa ”’ (Dom. Lab. 55th Ann. Rep., 1922,
p. 30). The. other two were examined about twenty years earlier, the
samples being forwarded by Dr. Wohlmann, Government Balneologist,
Rotorna. Two springs rise about 100 yards apart on the shore of Rotoitipaku.
That of which the water was analysed, No. 4 of the table, is ** from a circulur
bole about 3 ft. across and 18 in. deep, temperature 180° F. [82° C.], yield
about 10,000 gallons " [per day ?]. (Cel. Lab., 37th Ann. Rep., 1904, p. 17.)
A second spring at Rotoitipaku has about double the yield of the above.
The other water analysed (No. 5 of the table) is * from the north side of the
lakelet, Umupokapoka ; it is a large spring—300,000 gallons [per day 2],
temperature 180° F. [82° C.]; the water has a blue tinge resembling the
* Rachel of Rotorua ™ (loc. eit.). Another spring on the south side of
Umupokapoks has a temperature of 62:5° C. The maps available do not
show the position of Umupokapoka. "
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» The .'\wu!mri springs gonsist of two pools of u temperature of 58° C. and
with small discharge.  One analysis, No. 6 of the table, of o sample from a
Lot spring from Awakeri known as * Pukaahu ™ was prodiehly from the

pools referred to above.  Analyses of two samples of hot water from bores

near the Awakeri pools eollected hy Modviniak are alvo included i the tbie
N{:. T is from No. 1 hore, 1,000 ft. acarly doe noreth, and No. 8 from No. 2
bore, 1400 ft. west-south-west, from the sprimg aml nearly 2000 ft. from
No. 1. S .

_ No. 1 hore yiekled water of 4 temperature of 49° C. from a depth of
342 ft. at the rate of 40 gallons per hour, and No. 2 bore 500 gallons per hour
at 49° C. from 180, Thongh the bore waters contain little of the sulphute
ruckicle and are decidedly earbonated, there is no reasonable doubt hat that
they and the surfuce pools derive their heat aned minern) content eusentinlly
from the same supply of thermal water that rises from depth afong the faalt
extending south-west at the base of the grevwacke hitls a fow chning cast
of the pools, ) ‘
i ’ MiNgRAL SprixGs, WiHAKATANE Distrier

(Tonic comporition, parts per 100,000
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glven Iy the reports of the laboratury,

No. ;z:l alrcid spring, temp. 50° C., Ruruanga Valley. N.Z.(LS. Bull. 37 (1937, pp. 103!
5. -

ou. 2 aned 3: Onepu hot springs.  Dow. Lab. 55tk Ann. Rep. (1922), p. 30,

o. 4: Spring, Rotoitipaku, Onepu.  ('ol. Lab. 37th Ann. Rep, (1004}, p, 17,

o, B : Spring, Umupokupoku, Onepa.  Hbid. -

o. 6: Pukaabu Spring, Awakeri. Hom. Lub. 55th Ann. Rep, (1922, p. 300,

a. 7: Water from No. 1 bore, Awakeri. Dom. Lab. Mema, 23 6/43.

0. 8: Water from No. 2 bore, Awakeri.  Ibid. '
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. Wuare Istann

Whale Island is situated in the Bay of Plenty eight miles northward
from the coustal town of Whakatane, The general geology of this island
differs somewhat from the adjoining maintand and is here treated separately.
The present work was carried out to ascertain the extent of thermal setivity
on the island ; it was thought possible that sufficient earth heat could be
developed to evaporate sea-water and produce various salts, Meteorologien|
conditions in this region ure not suited to natural evaporation  the rainfall
it fuirly high, about 60 in. ; the relative hunidity is 78 [rer cent. at Tanranga,
forty miles to the west 3 and the liours of sunshine per month averase 187,
. The north coast of the istand s precipitous aud rocky, bt three small
heaches on the south coast are good landing-points, excepl during strong
southerlies.

The lonle compouitions of Nos, (2) to (8} h;l-;'::- heens caleulnted r'rii{;Tuﬁ-_..Tfr{JmT -I_";;IEHHTNI:IIN i
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Drsveier ann Weare Ispann

General Description

Whale Island is a mile and a haif long from east to west and up to half
‘& mile wide ; the aren is approximately 354 acres. The surface is mostly
rugped, especially along the north coast ; here cliffs of from 50 ft. to 1,000 ft.

extend almost continuously umd rise ahnost vertically from sea-lovel {Fig. 2).
The highest point (1,140 ft.} is in the northern middle part, about 11 chaing
from the north coast, and the bare precipitons face to the sea displeys an

xcellent secticn of the rocks that form the island, The only casy country
is an area of 10 acres or 12 acres of tussock-covered dunes in“the south-west
corner of the island..

- Three short valleys sloping southward, and apparently relics of 0 onee
Inore extensive drainage system, ent scross the east-wost axis of the island.
These are not now oceupied by the streams that eroded then: their heads
extend right up to the precipitous north coast, and scemingly must, at one

i

Fia. 3.—Sinter deposit, u per purt of Sulphur Valley.

time, have extended beyond this, The middle one, Sulphur Valley, leading
into Brinistone Bay, has a Aoor covered with sinter deposits almost to its
head (Fig. 3). '

The coast-line is everywhere steep, except at the three beaches along
the south coast, and there is no hench or terrace ahove the present sterm
beach suggesting late uplift. _

P'ohutnkawas and manukas are the main plant cover ; the former appenr
to |prefer growing on cliffs and crags of bare andesite, and seemingly derive
part of their food from the rock. Flocks of healthy-louking goats live on
the island, which they share with innumerable matton-hirds,  Fresh water
is dearce or abuent, and supplies for drinking are brought from the muinlad,
But there must be an obscure water-supply to sustain the goats.  Appareatly

‘water was & problem for the quurrymen who formerly worked on the island,

for on the castern end they sauk u 20 ft. shaft ju the tock, presumably in
search of water.  This shaft is now drv.




Folcanic toeks :

Practicatly the whele island is occupied by andesitic rock, excepting
minor arcas of sinter, bedded rhyolitic tuff, greywacke conglomerate, and
dune sand. The typical andesite is grey and rusty on weathered surfuces
and in places shows u scoriaceous surface. A petrological description of u
flow rock by Dr. C. O. Hutton, Petrologisy, Geological Survey, is included
in this report (see Appendix), '

These volcanics are not all flow rocks ; andesitic agglomerates that ntost
likely have an explosive otigin, tuffs, and breccia are bedded with the
andesites; excellent exposures of the whole group can be seen on the

Fro. 4.—Steep north face of Whale luland. e

precipitous north céast (Fig. 4). In this cliff section are displayed layers of
andesite, agplomerate, and breccia dipping southward at angles manging
from 10° to 30°. Toward the upper part of this cliff section there ure mwinor
2 ft. layers of rhyolite tuff. but it is not clear that these tuff luyers are confined
to the upper part of the volcanic section, and the cliff is too steep for detailed
examination. The layers of andesite and agglomerate are up to 30 ft, thick.
The rhyolite tuff layers are thinner, possibly not exceeding 5 ft. .
Owing to the isolated position of these volcanics, it is impossible to time
their extrusion ; there are small areas of well-hedded tuffs in the upper parts
of the valleys overlying the andesite, but no rock resembling the Patetere
ignimbrite or Waitahanui tuff and breccias of nearby areas on the mainland

was been. The nearest andesite of thiy general type oceur in the Wainuhe

Valley, Rotoma Survey District, and we may refer the Whale Islind andesite

to what CGrange called the Manawahe andesites.  On the other hand, they

could helong to the younger (Plivcenc) andesites that occur as isolated masyes

throughout the voleanic region. The thyolitic tull is probably referalle
1

to the Waitahanui Series on the mainland,

The attitide and distribution of the andesite and agglomerate layers in
the c¢liff exposures along the north coast couvey the impression that Whale
Island is the south remmant of a voleanic cone, or possibly a erater rim, with
the north and north-cast portion destroyed. It is most probably the
remnant of a voleano and, like Mount Fdgecumbe, wag built up on the flor

«of the Taupo-Rotorua graben.

Fia. 5.—8mall beach.. View up Sulphur Valley.

! .:L.Béddcd'Rhyoh'té Tuﬁ" and Greywacke Conglomemte‘
Small patches of thyolite tuff, a few square yards in extent, overlie the

.andesite at a few points in the upper part of the valleys. These tuffs appear

watdr-bedded, but their position on the edge of the steep north coast 200 ft.
above sea-level is rather difficult to explain, 1f we regard them as marine
bedded tuffs, it would imply a 200 ft. uplift, and evidence for such late uplift
13 not seen around the island coast-line. Associuted with these tuffs at one
lochlity s a consolidated greywacke gravel with well-shaped pebbles and
cobbles up to 2 in, through set in a matrix of rhyolitie tufl. Similar gravels
occur on the road eastward from Whukatane. The gravel and hodided taffs
on Whale lsland may be the remnant of a Auvial sheet that once extended
north from the mainland,

Dune sand and sandy beaches (Fig. ) are restricted to valleys along the
southern coust. Grassed dunes occupy about 12 acres on the south-west
«corier and are no more than 20 ft. above sca-level ; these dunes are fixed
by .4 thin cover of stunted vegetation.
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. Thermael Aetivity

Sinter deposits appear to be restricted to Sulphur Vallev. They commence
almost at sea-level and extend up the-valley for about 15 chains and reach
an elevasion of 150 ft. It is possible that sinter deposits are present in other
localities, especially in the valleys to the east and west of Sulphur Valley,
and are now obscured by wind-blown sand; this is suggested by altered
andesite along the valley walls.

Thermal activity in Sulphur Valley seems to have been much stronger-
in the past, as judged by the thickness of the sinter. The sinter has been
deposited along the valley floor and is confined by the andesite of the
valley walls. In its lower part the deposit is only 2 chains wide, but towards.
thre head of the valley it forms a bssin-sheped area 7 chains across,

Many small dry fumaroles occur here and there on the sinter. With one
exception these discharge a little sulphurous vapour, and sulphur crystals

are deposited in the small vents. The observed temperatures ranged—from— .-

94° C. to 98° C. :
Only one hot spring’ was noted with a small discharge of water; the'
temperature here was 98° C.__Six inches down in the beach sand south of

this tiny hot pool the temperature was 78° (., pH values were not detérmineds
It can be surmised from the volume of sinter ‘deposited that the area was
recently allcaline, though the sulphur fumes and sulphur erystals indicate
that the area is now acid, ) : _

The andesite here and there along the valley walls is thermally altered,
and this élteration extends northward beyond the sinter deposit right to
the steep north coast. On the northward continuation' of the valley in the
cliff section the andesite and rhyolite tuff layers are disturbed and’ tilted.
It is thought likely that the disruption here marks the north extension of a
fault or shear zone that provides outlets along its course for the hot water’
and steam. The dip of this fault or fissure is not known ; it seems-to have
a high angle and probably is vertical. N

: APPENDIX o .
DEscrIpTiON OF AUGITE-HYPERSTHENE ANDESITE FROM 17 CHAINS ALONG FORESHORE
Wrs? or BrmsroNe Bay, WHALE Isnaxp (P. 0245)

In thin section the rock is seen to be strengly porphyritic with phenocrysts of
plagioclase and pyroxenes set in & hyalopilitic to micro-felsitic groundmass, -

Andesine occurs as phenoerysts up to 2 mm. in diameter and as innumerable tiny
laths-in-the groundmass. . The. plagioclase is twinned on several laws and is strongly’
zoned, the zoning showing the wsual transition from a more caloio Tuclevis t6 o Hore
sodic periphery. The composition ranges from An,, to An,,. Tnclusions are common,
particularly the pale-brown glass of the bass, and they are often arranged in zonal fashion.

Clinopyroxene and orthopyroxene are both present, and appesr to occur only in
one generation, although some tiny granular and aciculsr grains present in the mesostasis
may be pyroxene, The augite is usuaily colourless, although a very faint greenish

. tinge may in places be observed. Determinations of 2V in three cases gave 52°, 56°,

and 58°, while the angle Zac was 41°, 42°, and 42°; the pyroxene is therefore probably
diopsidic. " The olinopyroxene occurs as distinct orystals in most cases, though its
ocourrence as reaction rims surrounding hypersthene is not uncommon. The hypersthene
is faintly pleochroic (pale green to pale pink), snd in two cases universsl stage deter-
minations indicated a negative sign with 2V = 72°. The bulk of -the mesostssis is
composed of a pale-brown isotropic glass with fine laths of plagieclase and some granular
material, possibly pyroxene, but the grain size is too small for preciss determination.
Accessories include ragged grains of titaniferous megnetite and rare needles of apatite,
Monominerslic glomeroporphyritic aggregates of andesihe and augite were noted,
This rock is very similar to a hypersthene andesite collected on Mount Edgecumbe
(P. 6139), about twenty miles south-west of Whale Island, and the minor differences

noted in the Mount Edgecumbe rock are as follows ;: (1) Augite is a rare constituent ;-

(2) the glass in the groundmass is colourless ; (3) hypersthene is usually mantled by
extremely fnely divided iron.ore, probably due to resorption; (4) minor siderite is
present. : :
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Appendix 6. Map of Whakaari (from Parham, Island Volcano,
Collins, Auckland. 1973.)
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