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NOTES ON S01\H: VOLCANIC l:tOCKS OF THE 
NORTH ISLAND OF :\'EW ZEALA:\'D. 

Ry P. 'L\Rsru u., M.A., V .Sc., F.:\.Z.In.•t., V.(; .s. 

( I ) } ;Rl::P'l'IOX 011 Am u VoLc Axrc RocKs UI 'J'!!F. '!'AF l 'O-RO'lOH lL\ DTSnrcr. 
IT has long been known tha.t sh ~et-s of a .. etd voleau ic rod<f; (·ovHr n. wt.dH 
.. re .. in t.he central P"rt of Lbe Nort-h I sland . Thr~c re<·ks have '"" 'ally 
benn C~<lle<l rhyobte.<, nnd i:. hi\.~ heen t acitly "" umc•i tha t ti" 'Y \\'NC lava­
flowK; t hough t heir great horizont.a,l extension au~J the <lhM!m:.(~ of 
~coriaccous f.l utfaeet-4 ;:~.bov~ and lw.low ~qJ~Z:g·(~sted that tf t.hey Wt~l'~ lavas 
tht•y mu::.t ha vo ha d ~~ _grf!9.l lluidH.,y not. u!iual1:· a:-l!'tu~ i H.1'P.fl with t1r.id roeks. 

At the same time, Vt>rt i C'~I j oint ing waif; prorwu 11C:fHl= und itHl ical~':'!- a con· 
ditlon of rest- d uring coolm f:!. T ht~rc are ru) vokD.no~~ in llt~ d istrict f rom 
w1tinh rhyolitie lava!-l <·ould have fl owed. 

"hfino-«;opie (!Xa.ntiLa-ti<m ::.howcd t-hat the rot·-ks Ul'fl <l.ct-ually tin f" t-ufTs 
f<>tll leQ mainly n( gla"-' part icle:; in wl1id t cryst.al;; of leld, pa;, with le•• 
freq ut~ut quartz, ;t.nd cK·ea .. '!-icma.lly h:rpe r::;tht>ne, or fHJ.rl!a.p.'$ hC)J 'nh l ~- t tde, 
a re cmbeddt'd. lt is ohvious in s.cvemlln·t•p tl. ra.hon,~ t ho.t t he gi a~-; pnrtielea 
bend round the t:rvs lat'j and t,}mt. the\· w cTf3 t hcte.fore o{ a visconl'! llc"lt u rc 
when they were d~posited. Thid visc~ous conditi~n oould o n I;. ba\ A .heen 
due to a. high t-t-mpe.rature . "' 

A lY!lieal example i ~ found in t ltlj eolum r.Jar roc~k whieh i~:-~ th~ mo':lt 
c.on.•q>ic.• nous mat~ria l in the gorge. of the ,\ .. uikat.o Hivcr at i\.rapu ui. Rere 
al th,; 1>1\.<C of the r.olunuwr I'Ock t here is " thin laver, 6 in. t.h irk, <.>f q uite 
ineohcrent materia.[. wl1ich iK found t o con 'list of fit~~ nnd thin glass shred:=.. 
J.'or (i ft . ahove tb is the I\>Ck i• compvct, with " h~~tre tlu;.t h nlnH"t 
vitr~ons ~ and itt ~(~cl i ou t his portinn la~:r- t.lte m inu te gla~::.:. :-.hrcds of \dl i<":h 

'\-TAltSA.ALJ •. -VOLCL"\Sl C K.ocK:il Of' N oHTU Jr..u .Axn o r X .Z. 

J!'ru. :t ·-.\:licN'.J:llWtugt i1ph of ~r.:tion of igniru'briie Ircn'l A rtl.puni P O diann·tcrs.) 
Th~ ~l::~.ss {Ja.rt-ide~ bo~Jld l'OUJlll the 1 ~ryj;,ta.lll of fch ,,;p at·. 
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it is eomp<.l:-i+>.d firmly w('\dt'd t.ogct her, a .• "! well a..:; bendin~ round t·hA cry~btis. 
;\t th• l,o p of tid .. , 6ft. the rock b<>come.> ~Tadnally less compaet, and a.f. 
t.!tc top of it,, 4-0 l t. or 50 ft. it. hecome< a lrno•f ear thy. 'l'h i> cliffer•nrt 
i, d ne t o tlot\ l~.<is eomplNe welding, but. it. is found , too, thul " t the same 
titue. t i1P. mA.t.f"riR.I of tlu~ g ln:<..-1 par t icles ha3 undcrgon~ incipient crysLnlli?.a~ 
tiou~ aud ha to dcvdopetl a. rnrlimeut.ar~l a...xio!tt.ic ~1-rm~ture. I n otbcr 
lo<:t>liti c.;o, nor.auly ut Motut~r~ . " " f.he e.ast s hore of Lake Taupo, well­
forme<l spher ulites arc p resent in rocks that. show t.he t.ufa~.,.on., stm ctute 
moat dist inctly, wl1ilc nxiolit ic structlHe i• developed fu lly in oth"r patt s. 

These fa ru. Rhow &t once t.htt.t- :mch rock.'i as t he t~olunmar ma.kr1al ~t 
Arapuni ar~ not. rhyolite l ~t~riis, but arc finc-gra.intl:fl vitr ic t.uff~ whir:h were 
actually llepOi:lit.ed At a c.Etrn.pernture at whic-h ~nwt. nwt.P.ri<l.l is vi M:~oue 

(96W Ccm.igradc). The a<:tlll>l met.hod of eruption wa• probably similar 
in its ~tm(~ru.l nnt.u l't:! t o that described by }\mncr a.;,; associated witl1 t hfll 
sand·fl ow a t .Katmni, in t.hf. v~t.I1By ol Ten Thousand Srnuk(~~, in ... ~la8ka. 
Fe nner dP.~eribe~ the tu·uptivt'! Illat.erial thcrt as simila.r to ignir.ed fi ne 
eadxmatc of nugncsia which flow:-; I ike. a Huid. Lac:roix com.pa.rcs its COli· 

clition to t hat of rnilk \vhen boiling over, aml rnnsidc" the eruvtiv• matter 
to have bocn n. typt: of tm1~~ ar·dent-e. The t.ypA of rockj:l formed in t hi.JJ 
wuy varies greatly, hut it. ls sng;?"<.~:o;ted that tln~y ~hould all l1f~ indnd Hd in 
:1 Hepa.ra.tc group, for whit~h tb~ Hll.me :. l ,c:nirnhritP: n :'ie-Clllfi ,,Hlti,i'ft\.dt)t')', 

Th<•'c obs~t·va.tion.> ,..n.! d~.du<:t.ious will lw do,cribcd "''-"'" fnl lv in the 
·• Tram:m.et io rJs o{ t,he Xew Z<:la..lancl lnsti tut.~...~.~· I t i1:1 mer<.•!v :-.t.~lt-~cl ~·.t t lu! 
moment that t.hiR ty pt'l of eruptive m~t.ivit-y <ld'ount-s for ··t he .-K:en.t.Ttmce 
oi fla.t·lying C<'IIUH \I uu· rod:!-! over <1. ~Teat ~l.ret.c:h pf cnunt-ry whic-.h c·-Xi(~tu.is 
a t intenral ~ from )lf'lrcury i l'lland in the. north to Tnmnt~rulmi in t,he :wut·h) 
from Te Kuiti <lll th e west t(l t he UPJ."'" \folu•b on t he e>L<t. :l'!a.ny nf t he 
so-o<~lled rhyol ites in t·his !.trgc area must not l,e 1'<')1ar,]e.l :.- lava-flow•; 
t hey w~re a(:tu:l lly fu rmecl frt)lll dC'n...:;c douds of inc-and('~'-~nt voltan !<.· J!ltt:;,.. 
, till in t he ~aurimolten or viscous st a t.c. 

(2) )t<YJt:I<OA ! sLA..\1>, Mt<RC I ' RY Rn. 

'l:be e:u·l io.BI· p ublic.ar.ioll t.hat <lcalt. with the geology of x~w Zealand in 
:my clet..ai l iR Ct>n t-aiurd in the work writ.tcJl in German and desc·ript-lYf' of 
t·hc voyage <>f. t he Aust ri"" frigate " Nova ra" round t he world . The 
xcology of l'iew Zeal,llld i• Cl)mpri•ed in Part I, Vol. l , of the !(e.olo)(ical 
port ion of t he work. (Tbc Gcrmnn t it.le-s m·c here t.mnslo.ted intu En~li•h .) 
The volume contains a n•mtber of beautifully executtd map s and illitSt.ra· 
t ion;.;. Th~rfl HrP. two c'·hroruolithograpllg, and t-l1 e- moTe s.t.riking of these 
is described in l·hc list of illustratio n.< (p. xiv) as '· .Moturoa, Lrachyte roeks 
in )icrcury Bar, ?Mt eoast of. tlu' !\onh Island." lt is found opposite 
p. 80, where 1t IS en!Jt.ted "Mot.uroa, m _\lerc ury Hay, Nort l• l sland 
(c:olumnforming l.raehyte ). Ch. H<·aphy del. Grepbe. lithog•·." The illu~­
t.rat.1on a.("t·un.lly dl~pic t.~:~: ft. r P-ma.rkah le dAvelopment. ol colum.mu rock~. 

It >Hem e that the adu:l l luc:,.lity represented in thi, il!ustratinn of 1804. 
h HR not. been vi"it.ed by lill Y geologi>t. runee that dat<•. nn<l, '" lnt.elv. at, 
least, ~eolol(i st• ha,•e f11ilcd to find its real po>itinH. it wa• t hought tf,~t a 
record. of it ;, desirable. The GBolo~i c.al Survcv bulletin that deal• wit h 
t his dist.r ict, written by C. F raser :~i.td .J. II. Ad:w" in 1~07, make~ no 
reference to t he plate ment.i.med or t<> t he '· Xomra " vov,gc. Failure w 
fi nd tl•« act.ua l loc·~t l ity i.> 1"'1'1"11" clue to t he fact. t hat· t lic island Jloturoa 
in Mercury I3ay has no tP.~mhlance t<J t he beautiful lit hogmph. 

During a rel"t>ul. ,.-;:-:;it t o .\lt--rCHr!· B<l.Y ath'anh gf: wr\:-1 tak1· t: (,f rlt(· 
oppor tu nity t o end~-avour to tind Lhis iHtcn·:-t1ing :o:.tru(' t ll l\' . It WJ\:'1. ,_.]N\r 
at on1~e that Mot.uroH Isl~nd at the 1~nt rantt> lc) J len·ur) BllY Wt•.:-o Wtl t ht· 
oLiginal of t.he pla.t~. Ohcna lshmd, t oo, si~ mile~ di~nmt , rho~1~h .... ~um: i_ng 
a hoc ftxamp lc of ('.ulumna r roek, \va.."! obvto11sl~ _not t lh' ut:l't!lntl l htt·a hty 
depicted. :Uauy ot-her i:o.latu..l~ in t.lw h••:r wcr'-' Vl~ttcc.l. l,nt \nthunt ~n<'f:C"~..,. 
fu l result uuril at the nor t.h cml of )h•rcun· J•la od tl:~ funn; of the roch 
aliO'Ii\~ocl a.t- unn\ tha l a s tu.."\ II bs y in that· "l()(·alir.y wa:-. t he ;!C'I ual I"Uhjccl 
of lle.aphy\~ (lrawing. The e-oh t1onar rock it~(!l r W?.i'.! f~atn<l t o l:t> l1yper­
sthenc u:L.:'<It, t·hougl• the mat<>rial o f Grcut :\!er~ory Itself seem., l <> he 
,,·crywhere. el.e rhyolite t uff. It i.>. p rol.ablc tl•at .H••npl•f "'"' .informed 
by the Xativcs th•t· t hese bosalh e tsla nrls wrt·e )iotmoa, f,,,. tin.< merdy 
JDf..fiJ l.S ]ong i~l.aud , though the won] rou may Jncan lugll r.~ wdl tl~ lung. 

~·rc.. 4. -\-~e·w of bMaltic rock:s, north t•ntl o( Uf"'!u. t .Merr.ury hlnnd . 

(3) l \:HPA IsLA"m. 

Ma vor Island, in the l!ay of l'lent v (Tuhu" h l:md of t he X atiw,), i" 
w~ll .k~O\\-"ll ar; ti u~ ~nurcc of th~ obaitlia.n wh ich in fo rme1· tim~-. wa~ .~o 
ln.rgely used for e-uttiug purpo~s and w~J~ di:;tribut ~d by b~n tl~l' tlu·oughou t. 
New Zealand . Though t hus inh'r t-::;t in,'J t.o g·ef.-logist .• ~, the rcl alin:~ n.·mot-c­

n~ . .f!S uf t.hc i:-:. lancl in t.lw open sea ha~ kc1) t it mth~r. i ~ola. !Atl Th~ phyfl io ~ 
~nl.phv of t-he i ~la.nd ha~~ hO\\"{'\"Cf1 be~~ n (h~!o!<":J'ib~d J,y (~ol'h.rnith~ _BI:'l!, a.nrl 
'l'hom.Son., a.nd ~orne of t.bc l\lf~k.'i h\-~ Zirk~! ) IIutton, von \Vo ltl: lntd B~1rh·um. 
T he writ~r visited the isl ~ru.l in Nt;Y<.'mher, 1930, wit\1 dlt.~ oh j~ct of ht-udying: 
the occurrence of the vulcanie .~las..-; and of conq.~<u·ing i:. with ~imi lar 
ffi<\terial in t.he Tau p•>·Hotorna di>trict. 

I t wu:; ~t"Jmcwl1a. t• surpl'i:nug and ir1 1P.test in:.r1 fwwcver, t<) i.ind rod{F; th<tl 
contained minerals whi e-h a.re ~triking addition."! t o tho~~ tlu:t· hn.d l~t~en 
prcviou:1ly reeonled. As ha!$ l'K'f'n ~t-at ('rl hy Butt rum. t ~·~ 'rrtcks n.n~ tHOte 

p1-opcrly da~~rl. n..~ comr ndites i han n.nuJng.-!l' t lw p~~ntcll,•r&th, :L-. ,,·a~ done 
by YonWolfi. 
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On the east side of Omapu Bay a dense grey lava occurs in places. As 
with the greater number of Mayor Island rocks, this lava contains pheno-. 
crysts of sanidine and anorthoclase, and some of aenigmatite. Around 
the crystals of anorthoclase and sanidine microlites of aegerine and cossyrite 
are arranged in the form of a border, thus giving rise to a well-developed 
ocellar structure. The rock also contains an abundance of dark-blue 
arfvedsonite. In places the rock is slightly vesicular and small crystals of 
aegerine project into the open spaces. The aegerine crystals are found to 
have the typical development of augite cry.~tals and have an extinction 
angle of 3 degrees. A large ejected boulder found on the crest of the spur 
and half-way between Opo Bay and the edge of the ancient crater contains 
frequent crystals of the rare triclinic amphibole aenigmatite and much 
sky-Llue arfvedsonite. An ejected block at Ono proved to contain an 

FIG. ;"J.-Rock-section of comendite from Mayor Island, showing 
tuhualite (grey), cossyrite and arfvedsonite (black) imbedded in 
colourless feldspar. . X 100. 

abundance of aegerine, cossyrite, indigo-blue arfvedsonite, and a mineral 
that is apparently a new amphibole with the extraordinary pleochroism of 
colourless, to purplish violet, to deep violet. The amphiboles in this rock 
were in mossy growths that were scattered in the groundmass throughout . 
the slice. In another ejected block the same minerals were found, but 
the structure is typically eutaxitic. The cossyrite in this case is a little 
redder and the arfvedsonite less strongly blue, and much of the violet 
amphibole is in relatively large grains. 

The occurrence of such minerals is of special interest, because the 
alkaline hornblendes have been found but rarelv in X ew Zealand. It is 
proposed to name the violet variety " tuhualit,;'" from the name of the 
island on which it was found. It is hoped this season to visit the island 
again and search for the lavas in which this mineral occurs in situ. 

j 




