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Appendix 4. Current certificates of title for White Island and 
Whale Island. 
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Appendix 5. E.O. Macpherson, "Notes on the geology of 
Whakatane District and Whale Island", New Zealand Journal of 
Science and Technology, 1944, vol. 26 B 66-76. 
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NOTES ON THE GEOLOGY OF WHAKATANE 
DISTRICT AND WHALE ISLAND 

Uy g, n. M.W'·HI.:RSON, New Zealand Geological Survey, Dcpartlllclit of 
Sdclltific 81111 Inclust,rial Research 

Summary 
The extensive ulluviutcd HaL. .of the WIUlklltune·RuIIgitiliki dilltrict llro 

t'ul1liidtlrcd to (:over (,a.rt of the north extension (If tbe Tnupo.Rc',wrUl\ gl'llhcn;" 
the greywacke hiliH (laHt of Whaklltune River linel tlfmth uf th~ railway betW(''C1l ! 
Awakeri auel Tanentua. belong to the elevak.'f.I cpnntry eaat (If the slInken belt.,) 
Tho hilla Wellt of the flats are formed of tile fragmental rhyolitic iWltcrial tlmt ,': 
largcly filla the graben and ('OVtlm Bueh large arMS on both it8llidca: rhyolito'I'1 
tnffa and breccil1ll extend over the greywaekea of thia ditil.rict.r I 

Mount Jo~gecumhe and Wbale bland are y<.mng Andesite ~oICRnoea.. ming . 
in tile great depl'Cll8iou, and elDlI.natiolUl from f1'1lMII1't.'It in ita flf)or maintnin I 
the hot I:Iprings of OnclUl, Awakeri. anel \Vlmlc THlnnil. .' I' •. , ':, 

IN1'RODUCTION ',', . I'· I 

T81-; region discuSsed extends westward along the 13u.y of Plcnty from t~c 
tOWIi of Whakatnne to Matatn and ::Iouth~w.estward along thfl TaupowRotortla 
depres.'iion to the viciuity of Mount Edgecumbe. The area is mainly witliiu 
tho Awa-o-te-Atua allli Rangitaiki Upper Survey Districts, though liart 
of Whakataue Survey District is also included. A dest:ription of the geology 
of Whale bland iH givcn. 

This general region was diHcussed by A. McKay (1895) and Orallge (1937), 
anel the geological features described below are mainly tne north-cast 
extcll::!ion of structural lineaments, such 8.8 the Taupo-Rotorua graben,' alld 
thc vulcanicity .associated with this structural depression, deacrihcd by 
Grange. . 
. \ The present reconnaissance survey was undertaken in conjunction with. 

geophysical work and drilling for earth heat,. 

WHAK.AT.iNE DISTRICT ' .• 

i. ,_, OuJli~le of :hysiograv.hy , . , 
, Whakatane dlstnct (FIg, 1) IS mamly flat allUVIal farm lands that border 

the nay or Plenty from the town of Whakatane westward to Matata and 
extendl:l southward up the b~oad valleys of .the Whakatane, Rallgitaiki, 8m1 
TaL'Uwcra ,rivera.· These large streams, in their . lower reaches, meander 
through wide.,a)luvial flats occupying the l1orth~eastem part of ,the Taupo­
Rot.ortla struct.ural depression. They are alluviat.jng their lower flood 
plain!l wit.ll fine volcanic detritus, from their upper v:alleys, aurl the mingling. 
of the waste of several kinds of volcauic rocks in the river a1luvium ulmo::!t 
cerwlnly Qecuunts for the great fertility of thi~ district. A few miles from 
t,he ~ell, however, the stream::! .are entrenched about 30 ft. to 40 ft. heIc)w 
the general level of the flats, a fact probably indicating quite recent positive 
movemcnt., 

Uplands bounding the allu'C'ial plain on the east extend up the e8.t:lt ~ide 
of the Whakatnue Valley for four and a half miles with even summits 
around 1,000 ft~ At this point uplands also rise we.'it of the river and ~ack 
the' alluvial flats on ,the -south 'for six miles to Awakeri Railway~station. 
From ·this lopality uplands extend south-west up ·.th~ Rallgitaiki Valley 
along its eastern boundary .. rh~ .wMt!!fl)' edge of the lowlands stre.tphes 

f' 

• 

• 
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south from Mat.nta ulong the We::It l:Iide of the Tarawera Valier. Soft. rhrolit.ic 
tuft":; lIul;uly occupy this region. nnd the upland houndary i:s' not well d~fined, 
but nH!~eS into the alluvium of the plnin. The uplands IIt'fl' nrc' tIll! Nusteru 
murgin I~f t,1u! KuhofOU. Vinteull (Omllgt!, 1937, p~ 17). 

.bA Y. 
OF 

Geo~ogical Skeki} Map' 
.. of . 

'WHAICAIANE DISTRICT 
. 5c;ate of Miles , " 0.. 2 .. 

CiS.S67 
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Mouint Edgecumhe (Putauaki), a regular youn~~lo()kill~ VOI(':lIlO, iies in 
the south-west corner of the area mappetl, nhout fifteen milt·!'! froll) tile Bay 
of Plenty .. ·· It lies helween the RUllgitaiki alltl Tarawera rivers iinel ri8es 
from a base three mile::! across to a heiglit of2,946 ft. The flat::! at it!'! northern 
balie are about 15(} ft. aoove aea~le\"el, aud seem to hn vt.· formed aft ... r the 
numntn:in Itru1 hrol>n Imilt. un. 
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Basement Rock 
The lllap shows t.he distrihution of the various rocks ill the region; it 

expres ... little more than the map published by ~lcKuy (1895). Some 
additional infonnatioll on the distribution of the baseJUent argillites :1ud 
greywacke was oiltailled in the vicinity of Awukeri unci east and south·wC!:it 
from thi. loeality. 

The hasemellt rock of the area. is silicifiell greywacke and argillite. A 
revealing section of this fO~Dlation is CXpOHCU in the Whukat.ane Domain 
and east around the coast beyond the mouth of Whakatanc River. The 
rocks are muinly l,anded argiHite, and ~rt~ywacke very silicified; in pluce!:! 

. the argillite is almost suhMschist and the grcywacke nlmo.\!t quartzitc. The 
feature about these rooks il:l the cxtelll~ive deformation; th(~y are ~hearcd, 
-close folded. and contorteel, wiNl the hedding at all angles. In genel'al, 
however, they strike 5° to 30° eal:lt of north and dip irregularly in a.mount 
And dircction. The rocks outcrop eastward as far as Ohewa Harbour, 
beyond which they were not observed. From Whakatane southward they 
.extend up the v~lIey 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 Palleozoic to 
lower Mesozoic. 

Volcanic Debris 
The ·basement rock is regionally smothered belle~th rhyolitic debris, 

mainly .tuft' and breccia, but included ill this rhyolitic debris, probably in 
its lower part, is consolidated rllyolite. There are !leveral layers of tuff 
and breccia, each representing a volcanic outbul'Ht j the Itl yens vary nlUch 
in thickneas from 1ft. up to 20 ft. In places they have a crude banding 
resembling bedding-planes, and at one or two localities-namel.v, along the 
coast cliff west from· Malata and 011 offshore islands such as Rurima Rocka 
.and Whale Island--this rhyolitic dehris may have been water-sorted. Along' 
the coast west from Matata, large angular masses of andesite (Lre encioHed 
in the tuff. These are released as the sea erodes the rhyolitic debris, and 
the beach is strewn with andesite masses. 

Rhyolitic tuff and ~reccia are widely distributed in thi~ region aud on 
the islands in the Bay of Plenty. Grange (1937, p. 70) places the poorly­
consoli~ated 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 norj;hern half of Rotoma Survey District, the north-east 
corner of which is about five miles south~we8t of Matata. Manawahe 
(1,400 ft.), a volcano of hypersthene augite andesite, is seven miles south­
west from Matata and may have fuqlished the masses of andesite occurring 
in the rhyoljte tuff west of ~hat place. . 

The WaitahailUi tuff-breccias, according to Grange (1937, p. 70), lie on an 
irregular land surface carved on an older and better consolidated group of 
siIllilar 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 thc rhyolitic tuffs and 
breccias of the upl~nd 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 r~ching the western border of Rangitaiki 
Upper Survey District over a length of a mile and a half. The locality was 
not visited. Mount Edgecumbe also Waf' not visited. but there is a section 
of hypersthene andesite, from a sample Grange obtained years ago from its 
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s~mmit, in the collection of the GeologiclI.ll:)urvey, T~ •. _,- together with the 
s~apc u.n~ gcncrlll lI.ppt'llrancc of tlH~ volcano. snggt~~t thut it is hltilt of 
alJde~itic material. ; 

Recent De'pos';ls 
The hores at Awakeri and Whakatanc put down in connection with the 

geopby::!ica.I, l:Iurvey of Modrilliak (personal commuuicatiuu) ",how that the 
flat.'i at tllcsc localitics are largely huilt of luuHcl),-c()lIliolitlated volcanic 
f!aWllcntnl debris with laycf::l of ::!wamp muu !l.ud ~mvcl. At the former 
tlhe upper heds are of fluviatile origin and the luwer of well-sorted heach 
dud Hhl111ow~wutcr marine silts alltl ::;all(.l~. At Whakattulc there ure heavy 
layers of coanlc gravcl, prohal,ly derivcd from the adjacent ~reywacke sC:lrp. 
~)t,her pa.r~1i .pt the ,~"ts arc likely t.1I btl underlain by Mitllilllr JIIlltl!rillis, the 
l)r()port.ioJU:I' and grac1ea of t.he ::!everal hells ditTering in diffcl'eHt parts. 
~)rohuhly the hulk of the sedilHcn~ is loose fragmcntal volcanic dchris carried 
by the streams to the lowland. and thc sea or depositeu dircctl\' from the 
air. The Recent ash shower::! that mant.le t.he Taul)o-H,utorua regi"on (Al:Ikew, 
Rigg, Grange, Ta.ylor, t'.t al., 1932) extcnd to this area. The violent eruption 
qf Mount Tu.ra.wern. of June, 1886. sprinkled the .:w.hull' . dllitrict with 1Ll:Ih 
(sec map in paper quoted above), which is thou~ht to havc increased the 
fertility of the soil. 

STRUCTURE' OF WHAKATANE DISTRICT 

The structure of the Whakatane district is important, for the fl1ults will 
tuuinly control the distrihution of thermal activity on the !:Iurfact!. 'flit' 
.1ft!1l t~xalllined is too rel:ltricted to l:Illpply mudl relinhle structurul da.tu. It 
CaUl he taken, however, that the Whakatu.lle district. iududing Whule 
bland, lies ill the northward extension of the Taupo-Rotoruu grabcn (Gmngt! • 
~937,. pp. 46-8). According to Grange. the Kuingaron (4'uult along the 
~tenl edge of this tiepressioll WIl:i traced uorth·llortb-cust for a dist.allce 
bfthirty~six miles from Taupo to eMt of Waiotupu, wbere'it left the area that 
~rauge mapped (p. (9). 'rhe line of its general coursc produced north 
passes a mile or so east of Mount Edgecumbe; it seems highly prohable that 
~he fault striking south~west from Awakeri along the west sidc of the uplands 
,~uth of t~e Whakatane-Rangitaiki flats ia the northward continuatiun of 
'litis great fracture a~ld that these uplands aud those west of the lower 
iWhakatane River are parts of the relatively lfpra.ised earthhlock east of the 
:depressioll. On this interpretation the lowlands of the Rangitaiki llnd 
:Tarawera rivers are in the graben, hut those' east of the north-east line 
joining Awakeri and Whakatane Head are on a sunken area east of the 
igraben. The east edge of this sunken area. is marked hy the strong fault 
extending south along the Whakatane Valley, anti the oouth edge hy the 
'fault extending east from Awakeri to the Whakatane Fault. The warm 
water showing weakly at Awakeri may ri::!e at 01' IItmr where the east-wcJ:lt 
break joins the (~) Kaingaroa Fault. 

A series of fractures with a general north-cast course a little ohlique to 
thc north-north-east-striking grahen break its floor. TheBe are prominent 
in the Tarawera Survey District (GrauM'c, 1937). where the series is five to 
six miles wide. Here fractures arc luarked by recent steps in the ~roulld. 
by little-disseeterl scarps, and by lines of hot springs. The hest known. that 
along the west hase of the Paeron. Range, continues north-(':tBt as the Uoto* 
ma.hana-Tamwera rift that erupted so violcntly ill IHH6. Produced nurth~ 
cast through the unmapped Ruawhaia Survey Dist.rict, the frat:turc ZUlU: 

~ouJd enter about the south-west corner of Rallgitiliki Uppcr Survey I)i::!triet, 
and Mount Edgecumbe alld the many hot spring!:l north of tllis conc ure here 
regarded !,S indicating that the series of fuults doC::! 80 extend. 





" 

(~r, (J937, p. 17) stutes rlmt the Kahurua Pl:ltCKU ,. is terminat4'" at 
_ts etl::;tt"fIl elld hy Jl high ,Ii.s:·;t!'(·t.(.'il falllt.·:;(:urp whidl uverlook::; thc IU",4'r 
rt'lU'ht~S of tIlt' 'r;lfllW4'rn Rh·cr." 'rhl' :-:;f.I·ui:.!ht.llt':-\1'\ uf t.h~ SC'al'p Illiel till: 
pliYl'lil'gnlphy uf the (Ii:-!l.rid !)ng-gt~st tll11t tJliN (~Xl'l;lIll1fiuli is ('UI'I't!ct. 

Tu drnw u:)efui cOlldu:iioll::l froln th~l:Ie 1IIt.'It,.;:rt! elutu iN flifficult, hut 
SCl~llIillgly the W"hukatune ulluvilll pluin il:l u collapsed or sunken area hHlweicu 
Ull the east lUul ~outh hy ten~ioll fructurl."s .. T.hil:l collapsed segment lIIay 
extend northward into the B.ty of Plenty heyond 'Yhnle Islnlul. Th~ 
d('pre~i()n of this urea was n comparatively recent ev(mt, prohst,I.\" occurriug 
fluring the Pieistuct'lle. It hU:i since be(,11 deeply ulluviatc(1 hy the large 
streums tra\'el'::Iill~ this pnrt of the TltuPI)·R,)turua gruln!ll. 

HOT SPRINGS 

The visit ~llade to the area of thermal activity eu.st nlHI north of Mount 
Edgeclllllbt~ WHl'i quite insufficient fur all adequate account. Urull~e (1937) 
in his IlUlp of Rotoma Sun-ey District shows hot tJpriuAs in its ~(luth~t:Ul:It 
corner north alltl Hauth of Taraweru River, and 011 p. 8~ of his report, under 
the heading Rurull.ngu, ~ives the following hrief comment: "Several ::nHUll 
acid springs lie dose toget,her in a patch of th~nllally altered ground. The 
we~terumost spring, the least acid of the group, was analysed [No.8, p. 100]. 
\Veak fumaroles are depositinl! sulphur." The sprinl-,rs referred to are 1\ 
little south of Ruruallga Stream, which joins the Tarawcra nearl)" two miles 
to the north-east, the mo~t northerly known t:lprings of the group ooing over 
a mile farther north-east near Rotoitipaku and four mile!!. south-east of 'fe 
Teko. These are the Onepu Springs that Herhert (1921, p. 13) .hows on 
his map. ' 

Other springs occur two mi~es south of the Ruruallga Springs, ~o that the 
hot-springs belt is at I~ast five miles long; it may well be longer, DS to the 
north lies an area of swamp and pond. In places it is a mile wide. Severo I 
groups of springs on different fractures may be included in this exteutti\'e 
area, within which occur hot and boiling springs, Dlud pools and volcanoes, 
steaming ponds discharging by warm streams, sinter sheets, sulphur-bearing 
patches, fumaroles, collapse hoI .. empty or filled with milky water, and other 
phenomena similar to those of other better-known hnt·sprhtg groups of the 
Taupo-Rotoroa graben. Indeed, the impression gained is that this Ruruaugs.;­
Onep~ area is one of the more active of the whole region. 

In addition to the spring w~ter Gran~e collected from Ruruanga, analyses 
of four samples from Onepu are available and are included in the table. 
The analyst remarks of two that they t .. are alkaline silicated waters BOllle~ 
what. similar in composition to the Rachel Spring, Rotorua, and to the 
Oil and Spout Baths, Wbakarewarewa" (Do",. Lab. 5511. Ann. Rep., 1922, 
p. 30). The. other two were examined about twenty years earlier, the 
samples being forwarded by Dr. Wohlmann, GO"ernmcnt Balneologist, 
Rotoma. Two springs rioo abont 100 yards apart on t.he shore of Rotoit.ipnku. 
That of which the water was anulysed, No.4 of the table, is'': from a circular 
hole about 3 ft. aero .. and 18 in. deep, temperature 180' F. [82' C.], yiel<1 
about 10,000 gallons" [per day 1]. (001. Lab., 37tl. 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 
lakeJet, Umupokapoka; it is a large Sprillg--300,ooo vallons [per day!], 
temperature 180° F. fS2° C.l; the water has a hlue tinge resembling the 
U Rachel of Rotorua" (loe. cit.). Another spring all the BOuth t.tide of 
Umupokapoka has a temperature of 62·5° C. The maps availabl~ do not 
!lhow the positioll. of Umupokapoka. I: 
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']'hc Awakt:ri spdu#!/i (:ollsist. of twu rou/x -of u h'IIlPC>rutllf(, of :')tf> C. find 
wit.h ::llJUlIl (Ii!-!(:hnrg-(~. OIU~ 11lUllysis. Nil. () IIf t.hl' talill" (If 1I SllIllpJt. frolll a. 
Jwt !:lpriug- frlllll Awukt'ri knuwlI us -. Pub/11m ,. wax jll'IIl,ulll.'" f"tHIl the 
~)()ol~ rl\f(~rrml tu uho\'(!. AIiUlyNl:!'I of tWIl $ullpll's tit' hilt \\'at.l'f f"OIlI hure:::!· 
lu'ar t,llt~ ~I\.wuhl'i pHol1-I co"(~('h·d IIY l\1uti"illink 111'(' lll:-lll ilU'ludl",1 ill th~: tallll:. 
;No.7 i:i frum N()~. I Imre, I,(X)() ft. 1It'lll'''- dill' Burth, nil/I No. :{ frlllll Nu. :J 
hur(~. 1,.JUu ft .. w('~i~Sfmth"Wl·st. frulll tlit.· :-IprilJ~ nlill lll'lIrI,\" ~,()OO ft. frum 
Nt>. 1. . 

! No. I hol't! yiehlnd wnt1~r of it t.t.·IllI}(!ratIlI'P· {If <I!l" e. frulll II th.'pt,1I of 
U.lt ft. nt. tilt' rut<: tlf -to g:IlIlUIlS pt·!, hour, llull Nu. ~ Iml'" ;)(NI glilluliS Pl'!' hour 
at 49

0 
C. fl'uIII IXI) n. ThulI1!h t.lw hurl' wat(·I·~ ('ulltllin littlt, vr t ht' ~ulphtltn 

tadic·lc IUlcl un' d(!~:idcdh' curhuuatccl, tht'rt' is lHl t't~axnlla"lc duuht hilt that 
th(~y IUlII tlal' ~urfuce po~)l~ "tll'ri\'l~ tllt'ir heat. unci lIIilH'ral Ctlllft'llt l's..'It'Htiuli,Y 
frulll tile. ~nlllC :mpply of tlU'l'lIIal wlIkr that ri:;(,:-; from tlept.h 1I101l:.! till.' fault 
~xt(m(lillg s()llth~wl~:it at till' IIll81' of t.11f' gn'~'wllt:k(' hill~ :a ft'w ('llIlin~ (>ltl"lt 
~f the pO(),k 

MINERAI. ::iPRINOM. WIiAKA1'AIH': HI~"t'IUC'1' 
(lullie: CUlIllKlltitiulI, p"rtH pe:r IIMI,tMI() 

-=~-=~-=~~~r;;:;:J~:;l~·'.L;~; ('., I (1I·'J~,'r (" 
~... ~.( ;'j~'7 ~II'U ~;'j.;'j :J(I·5 (:i·5 III·:! $.(1. 
K (H) :!./I :HI :!.:! I.:, 
{'u :!.:! o·n 1·15 n·K n·4 I·!I n·H lI.a 
~,~ 0·9 (Hi (j.:J 11·3 II·:! tHi 'I'r. 'l'r. 
l~'t· 1J·4 (1·2 II·:! H·I n·:! 41·7 N.t!. N.t!. 
AI I·;'j (HI!) n·ur. . (I·II;'j :'11 •• 1. N.t!. 
(!') 1'4 HI·a 57·4 :1:!·5(i .a:J·IK II·:! :1·1 :J.:i 
SO, 4H·1 HI·4 IIi·a 11·4 :!t;·:l N.II. ).:! 
IllCO s ;'j'lf /j·K :111·:1 17.:1 
ljIaSiO a ... 21HI 40·8 :l7·1 :!!J.' :W·:! ~:1'7 1:1'" a,A 
H:l''''i !I·II I" .. II·Ul) 11·1:1 _. .. -----------... -_._-_._. -.-.. _--

! TotlllltnliliK li4·9 HUH) 157·4 HM)'71IllK'7j K8.8I M .) I :15·~ 
+ The lon~ C"Omp(MlitlolUJ or NUll. (~I to (6) II;;;; h"CII 1~1I('ul~t.t;;J·r~;;;I;-lh;' -;1~1l~:ml--;,()-;l;j~~Tth;I;1I I 
. given III the "'porta or the Jaborutory. • 

Jo. 1: Acid sl,ring. wml'. 50~ C., Ituru&ugll. '·alley. N.Z.fI.R. 81111. :17 (11137). I'l'. 103-! 
.. & 105. • , 

NOli. ~ And 3: Onellll hot Bilrings. Dom~ Lab. fi5th Ann. /l,.p. (1U:!2), I'. :JII. 
No."': Sllring, Botoitillaku. Onellll. ('01. Lt,b. 37th .-If/n. /l"1'. (1IH)4). p. 17. 
:No. a: Spring, lTmupoklll.oku, Oucpu. Ibitl. 
No. II! I'ukllahu Silting, AWRkeri. Do,.". Lrlb. fj.50, AIl1/. Rl'l" (1M:!), It. :ltl. 
No_ 7: Wnk'r rroll\ No.1 IlOro, Awakeri. Uom. l..Itb. 1'IIemo, ~:I" (I/~3. 
No.8: WlLtt~r rrom No.2 hom, Awaken_ 1hid. . 

WHALE ISLANH 

WIIHI(O l:ilnud is situated in the. Hll)' of Ph~llty (·ight lIIilt'!i nurthwnrd 
fttHll tluo ('un~tal towu of Whukut:lIlI'. TIlt' gmwral W'IIII)~y I)r this islal,,1 
.~jn·I'1~ /:IulUt'what frUIt! t\.tt, adjoillill~ lIIaiulnlld allil i~ llt'rI' tr(!lltt·t1 :i('paratd,r. 
1illl' pre::lCllt, work was carrit~tl (lut, t(I a~(:I~rtaili till' exf.t·lIl of thermal ut:t.ivit.,. 
o!1l the island; it wu.s tholiAht pCJl:Il:'ihll! that sulli(';t'ut Cllttl. Iwnt cl)uld hi: 
d'evt·lupl,tl to evaporuu: S(OIl·waf.N llllt! pcucitWt! \'Ul'iIlUX xalt.x. l\1f!te>nrolugi(:111 
c~Jlfljt.iolis ill thit; rCg'ioll Uf(: IIHt !iuitt'd til lIut.ul';11 t'\,uI'HI'atitlll tlle'raiufall 
i~ fuirly high, uhcmt 60 in.; t.ht, n'latin humit!ity is 7t{ Itl'r j·I'nl. at 'l'aunulJ.!u, 
fl~rty miles to t,ile wc.'1t.; ILlIlI t.lw huufl-I of XUII:iltilu' 1'1'1' 11I4IIIfli :t\·t'l'agt· IX7. 

. The north ("uast of tht' islaJul IS prt"~il)ituux alit! rm·ky, J,ul tlln·t· ~lIIaJl 
beaches 011 the south coa:it U.I',· ~n()fl IlllltliIlA'I'f)illt~, ('X('I'I" ~ltll'ilJg :itrollg 
l:I(jmUlCrlics. 
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JlIS1'ltW1' ANn \VUALE ISLANU . 

General Descriplio)t 
Whale bland i~ a ~ile and a 11I~lf long frolU east to west 11iHI up tu hair 

'il mile' wide; the area is approxirnu.tcly 354 acres. The surface is mo~tly 
~gg(.>d, especially along the north coast; here cliff::! of frolU [)() ft. to 1 ,(}(X) ft. 
~xtclld almost coutjlluolI~l.v l.l.ll(l rise ahnost verticull," from sea-level (Fig. 2). 
The highest point (1.140 ft.) i~ in the uurthern micldlt· purt, Ilhuut 11 chains 
from tIle north coast, and the hare pn'('ipit,lmH fa('(~ to t.he S(~U di::;plll.Y::I un 
JxceJlent ~~etku of th,~ rucks thnt furlll til(' i~Jat\l1. 1'IH~ Huh- (~aH" countrr 
i~ au area. of 10 acres or 12 acr~ of hUh'iOtk-cH\'('rel! ,IIIIH'S ill • tllt~ H~mtIH\'c~t 
domer .of the islnlul. 

Three ~hort va.llcy~ ~Iopill~ Houthwllrcl, and uppnrclltly f('lies of Il UUCt~ 
l'flore extemd\'(l dminugc ::Iystl'lll, eut acrOSH the (~I\::It.-W"Ht nxiH Itf the islauc.l. 
Tthese are not IIClW occupied hy the streams that erud"11 t,llCllI; their hea.ds 
e~tend 'right up to the llrecipituus llor~h coast, alul ::Icmningly Ulu~t, ut 0110' 

Fla. 3.-Sinter deposit, upPer PIU1. of Sulphur Vlt.lluy. 

tirhe, have extended heyond thiH. The middle OI\e, f.iulphur Valley, leading 
into Brimstone Buy, has a floor covered with sinter depoHit~'i ulmolit tu its 
head (Fi~. 3). 

Tllt~ coast-line i!i everywhere steep, exccI)t at t!tl! three beaches ulong 
the south COlWt, and there iH no bcnch or tcrruc,' Ill.uw t.1w prcsent Hturlll 
bc~ch sugge.ting late uplift .. 

I)ohutukaw8!:I and manukas nre the maiu plant cover; the fOrlnel' nppe"r 
to ivrefer growing on clift's and crags of bare :lIId(~BitA~. lUll! HCCllliug:ly ,It~rivt: 
pan of their food from the rc)(·k. ""'lucks of healthy~lulikillg gemls li"e 011 

th~ is1and, which thc)' ~har(! with iunumerl1hlc Illlltton-hinIH. Fre~Nh wute'" 
i::l dcarce or allHcnt, anti suppli<!s for drinking are hruught fmm till! Illuili/awi. 
nu~ there must I)(~ all oh~urc water~~mppJy to l:Iu:ftaill t.ilt: ~oatH. Appan'lItly 
water was 11 prohlt'1lI fur the quarrymcn wllU forllll!r1y wurkc-cI 011 the iHlalul. 
for. 011 thc Nl::ltt"ru end tbcy slluk lI. ~() ft. shaft. ill tIlt' nlt'k, pn'HlIlIIal1fy ill 
selll'ch of wah'f, '1'lIi:-l !)itnft i:i HOW tin', 
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·' ulCamc HUCKS 
Practlcu.liy the whore hiland j~ occupied by allilcl:Iitic rock, excepting 

minor areas_ of Hinter, bedded rhyolitic tuff, greywackl! (~ollglomeratc, and 
tlune tuuul. The typical andesite i~ grey and ru~ty 011 weathered ~urfaecs 
lUlU in places shows U I:Icoriaceolll:1 Hurfw::c. A petrological (Ic:reriptiuu of u. 
flow rock by Dr. C. O. Hutton, Petrologis~, Geological Survey, i'i included 
in this report (Hee Appendix). 

ThCflC volcaniC::! ure not all flow ro~~s; andesitic agglomerat.es that most 
likely have an explosive otigin, tuffs, and breccia. are bedded with the 
1lIulesite*; excellent expmmrcs of the whole v;roup CUll hl~ setm 011 the 

:'. 

Fto. 4-.-Stoop north face of Wh&le bland. 

precipit<1Us north coast (Fig. 4). In this cliff section are displayed layers of 
andesite, agglomerate, and breccia dipping southward at al1gip.s ronging 
from 10° to 30°. Toward the, upper pa.rt of this cliff section there u.re minor 
2 ft. layers of rhyolite tuff. hut it is not clear that thcse tuff layers arc confined 
to the upper part of the volcanic section, and the cliff is too steep for detailed 
examination. 1'he 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 ar~ small areas of well-hedded tuffs in ,the upper parts 
of the valleys overlying the andesite, but no rock resembling the Patetere 
ignimhrite or Waitahallui tuff Pond breccias of nearby areas 011 the ntd.iulaud 
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was !:Icell. The neilrcHt andesite of thi:i ~eneml t.Ypt~ nccur ill thc \VuilLuhe 
Vulley, Rotomu Survey lJi~trict, aud we nmy refer the Whlllt! blund anilC:ilte 
to what Hrnll~e Cllilcd the M.ulILwahc Illult~~i~H. 011' the otlwr haud, th~y 
c()uM helOllg to the younKer (I)liucelw) anclel:lites that occur IlH bmiuteilmu1:I:!Ics 
tlrro~l!hollt the vulcanic rt>~ioll. The rhyulitic tulT is pl'ohah'y J'efcm,h1t~ 
to tHe Waitn.hanui Series on the lIulinhUld. I 

1he attitiule and distribution of the aud~ite and agglolllcrate layers ill 
the ~lifr exposures along the north COD.Ht cOllvey t.he ill1prc.s~ioll that Whale 
Tslul.d i~ U1e south remnant of a volcanic conl!, or possibly a croter rim. with 
t.he llorth and north~ea8t portion dc~troyl'Ct It. is IUOl'\t prolmhly the 
rellll~ant of Il volcano and, like Mount. RcI~cCUlllh(~, WItS huilt. 111' nil t.he floor 
·of the Taupo-Rotorua gmht:n. 

~.IQ. 6.-8mall beach •. View up Sulphur Valley. 

, , BMded . Rhyolite Tuff and Greywacke Oonglomerate 

Small' patches of'rhyolite tuff, a few square yards ill extent, overlie the 
.,ancl~.ite at a rew points in the upper part or tho vall"ys. ,Th""" tuffs appear 
wa~r-bedded. but their position on the edge of the ~teep north coa:it 200 ft. 
above Bf'a-Ievel is rather difficult to explain. If we regard them lUi marine 
hed~led tufTs, it would imply a 200 ft. uplift, and evidence for ::Inch lute uplift 
i~ Hot ::Ieell around the hiland (:oa.~t-liJl(~. AHl:locilltC(I with theli6 tuffs ut uue 
)octl~itr i~ a c()n~olitlate(l greywlt(~kc grovel ~"ith w('U-Hlmpc'c! pt·"hlc:i and 
coh"lt~s up to 2 in. t.llrou~h HI.:t in u matrix uf rhyulitie: tuff. Hilllihlr gmvcl:-l 
occUr on the rOlul esstwunl fmm Whakutllllc. The g:m\'d alld lit:ddctI t.IIITH 
on Whale (sland may he the remllllnt of u thlvinl ~h(:l·t t.hat UlIt:l: l'xh~ucl(!d 
north from the ma~nland. 

»une salld nnd sandy beacht"s (Fig. 5) sre restrictt~cJ to vnll(~y:i nloug the 
Boutperu coast. ,Grassed. dunes occupy ahout 12 ucn':1 UII tIlt: :1()lIth-wc.~t 
.corl~er lLnd are nv more than 20 ft. above sea-level; thCHC dllllC!i arc lixed 
by.~ thin cover of stunted vegetation. 
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Thermal Activity 
Sinter deposits appear to be restricted to Sulphur Yalley, They commenc .. 

almost at sea-level and extend up the-valley for about 15 chains and reach 
an elevation of 150 ft, It is possible that sinter deposits are present in other­
localities, eBpecially 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 
deposite,\ along the valley floor and is confined by the andesite of th .. 
valley walls, In its lower part the deposit is only 2 chains wide, but towards­
the head of the valley it forms a basin-shaped area 7 chains across, 

Mam·p small dry fumaroles occur here and there on the sinter. With one 
ex~ep_tion these discharge a little sulphurous vapour, and sulphur crystals 
are deposited in the small vent.~. The observed temperatures renged-4r-9rn--- .. ' 
94° C, to 98° C, 

Only one hot spring- was noted with a small discharge of water; the' 
temperature.herewa~ 98°.0, ___ Six inches _ down in the beach sand south oF. 
this tiny hot pool the temperaturewas78°-C:; pH values were not determlne<f:;­
It can be surmised from the volume of sinter 'deposited that the area was 
recently alkaline, though the sulphur fumes and sulphur, crystals ilid.icate 
that the area is now acid, ' . 

The afi!lesite here and there along the valley walls is thermally altered" 
and this, ~lteration ~xtends northward beyond the sinter !ieposit right to 
the steep' north coast, On the northward continuation' of the valley in the 
cliff section the andesite aud rhvolite tuff Is vets are disturbed and'tilted, 
It is thought likely that the disr~ption 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. . 

ApPENDIX #" 

DESCRIPTION OF AUGITE· HYPERSTHENE ANDESITR FROli 17 CHAINS ALONG FORE!iHOBE 
WES'l OF BRIMSTONE BAY, WHALE ISLAND (P. 9245) 

In thin section the rock is seen to be strengly porphyritic with phenocrysts- of 
plagioclase and pyroxenes set in 8. hya10pilitic to micro·felsitio groundmass, . 

Andesine occurs as phenocrysts up to 2 moo, in diameter and as innumera.ble tiny 
laths in the groundma.ss. The plagioclase is twinned on several la.ws' and is strongly' 
zoned. the zoning showing t'he usual transition from a. more caloic nucleus t-o 0. more 
aod!c periphery. The composition ranges from An s c 'to An f, C' inclusions are common. 
particularly the pale. brown glass oftha baae. and they are often arranged in zonal fashion. 

Clinopyroxene and orthopyroxene are both present. and a.ppear to occur only in 
one generation. although some tiny granular and acicula-r.graina present in the meaostaais­
may be pyroxene. The augite 18 usually colourless, although 8 very faint greenish 
tinge may in placea be observed. Determinations of 2V in three cases gave 52<), 560, 
and 58". while the angle ZAO was 4P. 4-2°, and 42°; the pyroxene is therefore probably 
diopsidic .. The clinopyroxene occurs as distinct crystalS in most cases, though its 
occurrence as reaction rims surrounding hypersthene i.e not uncommon. The hypersthene­
is faintly pleochroic (pale green to pale pink), and in two cases universal stage deter­
minations indicated a negative sign with 2V = 72°. The bulk of -the mef!Qstasis is­
composed of 8. pale. brown isotropic glass with fine laths of plagiGclase and BOme granular' 
material, pOssibly pyroxene. but the grain size is too small for precise determination. 
Accessories include ragged grains of titaniferous .magnetite and rare noodles of apatite. 

llonomineralic glomeroporphyritic aggregates of andesme and augite were noted. 
This rock is very similar to a liypersthene andesite collected on Mount Edgecumbe­

(Po 6139). about twenty miles south~we8t. of Whale Island. and the minor differences­
noted in the :'Ilount Edgecumbe rock are as follow8: (1) Augite is a rare constituent;" 
(2) the glass in the ground\Ilass is colourless; (3) hypersthene is usually ma.ntled by 
extremely finely 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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