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TilE SOCIETY 

The . 0!1ologTci.rsocfe' yorNew· Zea.Tand \'IEIU ounded· ii'l · MaY- .. -· 
.,. j955· , . :rto ., oqiJ £1<.1!. ,inc~!:'~cj_oa~er'lng 1nvest1gationo in the. _ 
· vt~rious fieltls of eerLh scl.enoi! bn'd ser'l'tng· an ·o. channel-·t'OJ> 

the express i on or tne vicV!a Of New Zealand geologists . 
Membership 1o o-pen to ull those 'interested in ·the esrch scl enoea, 
t"nclud ing all bt•snolles Of geol o:gy, p1geontology, mineralogy, 
gloclolog'y, geophya l c a , aeiamology , oceonography , p dology, and 
hydrology ; and there 1e only one class of membership. The 
annun,l eubecri-ptton le nt present 2/(Ja . 

President: 
Vice-President: 
Secretary: 
Treasurer: 
Conunittee: . 

OFFICERS 

1955-6 
Mr R.W; Willbt~ 

Mr B.W. Collins 

Dr R. N: Brothers 
Prof. R.H. Clerk 
Mr D. Kear 
Mr G.C. Snaw 
Mr B.L. Wood: 

The Secretary's e~drese is: 

t I ;4·. 

1956-7 
Mr JJ.E, Fyfe 
Dr J.T. Klngma 
Mr B.w; Collins 
Mr B. w. Colline 
Mr J.W. Brodie ·. 
Dr R.N• Brothers 
Pror·. 'R,H· Cl ark 
Dr. J. Irving 
Mr D. Kear 

c/o N.Z. Geological Survey, 
P.a. Box 2110, 
CI!RISTCI!URCII, C.1, 

(Note the ch~.nge iQ .139~d~!>· ·t: ~9rn )')'4)_ 

• t • THE NEWSLETTER ., 
I 

The Society publishes a NEWSL~TTER at irrF.gulnr intervnls, 
It is noped to bring this out about twic~ a year. Copies of 
the first number (March 1956) are still available on application 
to the Secretary, 

The NFlWSLETTER is edited by the Secretary, who V!ill be 
pleased to receive contributions. Persons! notes, short items 
of geological end geophysicel interest, news of the mineral and 
rock products industries, suggestions as to Society activities, 
reviews or cri tic isms of· recently publisned work, letters on 
any relevant topic, and similar items will sll be welcomed. 

Unless specifically indicated, opinions expressed in the 
NEWSLE'l.'TER are no~ to be regeJ;de<l as the official views of tne 
Society. · 



J o \ , • ,· I • ' ., .At , .~he A(lnuol .0Ef1Cl'Ol Meet lng, neld ln Ot-ebor!)e , May 12, 

1
956, tOI! .seorjl..o.ry_ pJ•.eaentcd an annual re_port , whictl, may be 

0 ummarl,.cd ea tollowa : 
• t · ~ ~ • • I ! f ' ' 'I " 

Membel"eh-12!:' . Tne 120 . members ot tn.e Sootet-y are e;toaai:f~ed a a •. 

• • I ' 

. . ' N.Z . <reological Survey 
Unt"er·s tty and Museums 
Amateurs 

34. 
25 
22 
13 Mining and Petroleum 

.• : Otner DSIR (Oeo)lhyatca, Soil , . 
0 

.. o Ooeanograpny) 1~ 
. s Retired prorcaalonola 

Clerical and Administrative 
• I ' I • . • • 

,Activl ttea.:-0 ostep)il toWal'da ' t'M' J•ealtzll'tton of the ObJects o!' 
the Socl._rty tncludl?: ·' (1) " th.:.taaue o-r 'a newsletter, incllld!ng . 

8 
uat oe memnera · wtth addr~l\aeo and no Lea ot. the4' s'(lcci.al i 

' interests ; nnd (2) the l.nv~~Btion e~tended to all m~mbera to · 
attend the annual atatf conference of the N.Z. Geolog1ca1. 
8\,\r.YCY •· · ·I:. 

1 
• 

Antarcti~ Research . ' 141' n.w. \VUlett Wlill 11'Pt>Oint~d the' Soc l et:y•s 
repreoentati ve on the Royal Society ' o Antarctic SoienH{lc 
Reaeat•ah Coimlitte~ , ond a eub-commUtee on Antatoot~c . Geo:Logy , 

0
onaiuL1ng of Mr WH1.att (conyened, Dr c .A · .t.>lemminJh Dr Jl,J .. 

!larrlngton 
1 

.and. Prof. R.li Clsl'k. , wo.o set up ,_ The Society wee 
unaucoesarul ln i ta request that a geologist be npt>ointed to 
th6 Rose , Sea Commi 'ttee. 

Finances. 
£14 4 6d •. 
to £3 8 2d • 

. · 

Subscription receipt~ to - the end of March totalled 
Expenses (mainly postages and stationery) amounted 

There was thus .a o'redi t balance of £10 16 4d •. 

NEXT GENERAL MEETING. 

Notice _i~ hereby· given that the next general meeting of 
the Society will he Ue:).d et 2.00 p.m. at tn.e University of . 
Otago, Dunedin, on Wednesday, J~nuery 16, 1957. Mr H.E. Fyfe 
will deliver. a Presidential Address. ?r 

Age'nda! Apologies 
Minutes .of First General Meeting 
Business a rising from the Minutes 
l>nnual Report . 
Financial Statement 
Alterations to the Constitution 
Report of Sub-committee on Antarctic 

Geology 
~l~c~{o~-of _ Qfflcers 
GenerAl Business 
N.ext General !l.eetlng 



ANNUAL GENERt.L MEETING 1956 

The Firs~ Annual General Meeting was held in conJunction 
with ~he N.Z, Geoldgical Survey Staff Cdnference in Gtsborne, 
an May 12, 1956. There was an attendance of ~beut 50. · 

Minutes of the preliminary meeting held in huckland, .. 
May 21, '1954, and of the foundrition meeting Of the Society _ .• :.-:~ 
in Kaikoura, May 14, 1955, were read and conflrm~d. 

Th~ Secretary's Annual Report was received ' (see Rbove). 

The matter of tne distributi~n of NEW Zealand geological 
publications, especially overseas, was raised, and the 
committee 1vas instructed to make tactful enquiries. 

The committee WAB also instructed to approach the 
editors of the N.•z. Journal or Bclenoe and ~l'~chnology and 
tne 'l't•anaaationa o£ the Royal Society of N. Z. on tn 11!.~·-: • 
nttft11de to tt1e publication or comment and Cl·iticiem on • 
papers pablished in those JOUrnals. The meeting agreed 
that aueh publication was .destrabl~. ' · · 

:- ·" ,: 

The repo1•t of the eub-oomml.ttee on J\nLarct1o Geo~ogy ·wee 
reoetve4 and the eub- commiLtea rqa~po1nted wttb power to . 
eo-opt . ·1 · · · · · · · -- ··-.-· · -·· .. ·· . . . . . . . . . ·: 

.. 't'he N. z. Foaa11 Record 'System ·a'nd ~fhe · euggestlon t,hat · 
on .award "to be known ·ae the "McKay Usmmel''' be made 1'or out­
atsnd_1ng 'fi~ lil-lvork ·Wf.' rc 1:o.r er1•ed to t he commtt~ee . 

It woe decided ttlat the Soc tety ahoul:d spdnaor o aheTry • 
l'trrty for .nembero or Section C (Geology) at the fo.rthcomtng . 
Dunedtn Meeting ot the l•uatraHan and lfi:w Zealand f.lleoci'"'t.!.o'n;; \ :C 
ror tne i\dva ncement or So U~nce. The oommi ttee- WBB empowered • 
to tn~ite memtiera to contribute ·towards the coat ot Lnie 
entertainment , BB it was thought rttting that at leaot the 
ovet·oeaa members or .Seo tton C should be the gueeta or the 
New ZE'elanclol.'s . ( See de totla e~eewhere in th1.Q N'I>VISLliiTT.I>R) . 

Dr A. Jl. li1.111e retaed the question or the 1mpeodlng 
(]eaeruotion Of importa nt O\ltcrore and Other geological 
reatUJ•eo ( e . g •. Auckla nd voloonoeo , Bl>E'cto;t roaoil local1tleo , 
r ec ant ta11lt aca'rpe, e tc ."). , .and the meeting '[laaoed o r esolu­
tion em;>owertng tile oornmittee to act immediately when 
nsceooery t'o try to prevent ouch lone . (See note claewhet•e 
in tnio lffiVISLETTER) . · · • :: · ~ 

The'Co~stitution was nmeDded to provide for the election 
of a Vice-~resldent, end a Treasurer in addition to or 
combined with the office of Secretary. 

The subscription for the coming year was fixed at 2/6d. 

Officers were e l ected as set out .at the beginning of 
this NEWSLETTER. 

It was decided to hold the next general meeting in 
Dune din at ·the time of the A.N. Z./,,\, S· conference, details 
to be left to the committee •. 

After a vote of thanks to ~he chairman (the retiring 
President, Mr R.W. Willett), Mr H.E. Fyfe took the chair 
and closed tne meeting. 



-5:.. 

!!.:l'f· Z.A.i1 .S. MF,ETING, DUNEDIN 

Most members will no .do.u.bt b~ aware> of t 'he t'~rthcoming 
)2nd Meeting of the imstralian and New Zealand r.asociation 
for the Advancement of Science to be held in Dunedtn, 
January 16-23, 1957. For the benefit of those who have 
not recetved full details, the following brief summary is 
g;'(en. ., · ~ . 

Tile ;,esoc1.et1on m~eto 'a bout ·e vety two ' yo"re in tne main 
oeo ~rea of Jlua~relfa anti 1<1 New Zealand ,1n •'ota tion . . The 
lost mce t).ng in tle w Z~alend was ,in J.pnkland 1.n 1937. The 
Aaoociatiou hae 16 Qeotiona (•• to ~), · which meet concurrently. 
'l'ne,•e are nlao o number of ge;ne-1•1il func 'Hona (P!!eaidentlel 
,.ddr~sa , public mee·tinge, t•e c ept1one , e.tc . ) 

Membcrahi~ ie open to all, and enrolment shou1d be made 
through the Hon •. Local Secret£lry for New;Zealand, Prof. G.J.· 
Williame, School of Min e ~, Univ. of Otago 1 P.a. Box 56, 
Dunedin. There are 't hree types of membership: 

Annua l members . £2 2. · -. 
~rdinary members · 

(for eBch meeting dnly) £2 
Associate members 

( wi vee of. me mbers,. students) £1 

The off'icers of Section G (Geology) tnis year are: 
' . · 

President: 

·····-····-

Vice-Presidents: 

Dt• Dorothy 111.11 (Uni.v . 'o f 
Queeno1.and) 

Pror. n.s. J,llan (Ch•·latohFcn) : 
;Pro!. 19 . N. Bepson (Dunedih ) 
'T:lr 'A' . Il· Brovme (Sydne y·) 

·Joint Secretaries: 

l.lr S.. B. Diokinaon (Ade laide} 
Dt· -G . 1\ . Fl·cmtns (VIell'ington 
Prof . O,P. . IAEtreho;ll ( SyC! ne y ' 
Dr P. L. Still•vell (Melbourne) 
Prof. D.S, Coombe ' 
Mr D. Hrunil ton' · 
(both of Otago Un_i versi ty) 

The programme for Se ction G includes .Pre- and Poet­
Sessional tours, short tours during the meet.ing, ana the 
following SymBosia: 

Strat.fgreph1c· Correlations in ,',ustralasia (1) Pre-:Tertiary 
• · · · · · (2)·Terttary 

Inorganic Raw Materials of Australia and New Zealand 
· · (with Section B.) · · · · 

Psleontolog ical Discussions 
Ple istocene Ge ology (with Section P) 
Petroleum Gcologll . . · . . 
Reactions at lligh 'i!croperatut•es and Pressure s (with 

s~otiono i. e nll B) 
Ooothermol 'Proh;tema, lf1>rtn Io1anll, ll e w Zealand 

· (wHh SecHons I• and ll) 
1'ecton1.oe of the South-West Paclrio (with Sections 

• D ·snd P) 
IHructurel Oeo-phyntco · ot the Sou th-Weet PacH' 1o 

(wJth Seotlons ;, ona P) · 
Gcocbemtst1·y ( w'ltn Occ t ion B) 
Late Terttnry nnll Re c e nt Defol'motion (with S.eotton P) 
The lf.e w Zeh~O nd Uppcr-Paleozoto - Lower-ldeeov.oio 

Geosyncline\ 
Physical Properties of Rocks (with SEction A) 
MarinE Microbiology (Pith Sections D, I and P) 
ThE Role of Muse ums in Sci e nce (with Sections D, E, 

· F and M) . 
Paleomn~netiam end Polar WandEring (with Section A). 



Metam6rphiam: Fabric and Facies 
· coal Studies and Utilization 
Upper Ceinozoic Volcanism 
Sedimentation· 

Somfi of tt1 eBe aympc\a'ia ore to be held JOintly vrltn .. 
other sections ns 1nll1cAted (i., l'nyaio~, etc. ; B, Chemist ry; 
D zoology ; & 1 lltatory;_ P . /.nthl•opology; 11 . Englneerl.n.g; 
r' Medicine , etc.; M, Botany ; "P , Oeography) . The number . 
or pope,.e . to bll glven 11J eoch ·Symposium v~ries, trom two to 
aeven . There are also· nurnllcl' or L!nt:'elate.d papers end 

. tne Repo1•t of the Oornml ttee on Quaternary S~rnn:i-linc change a . 
\Yt th such s t'ull p1•ogrnmmc 1 ~ la unde"<'llt'i'ndable thn t ro:.; 
much or tha t t me there wl.ll be two oess tone ••uilnlng con­
currently. 

.. . Sessions ot•g~:~nizecl bl/ othe r Seottona thot may b~ nf 
interest to geologists end othe r earth actent~eta tnc~ud~ : 
Svmpoalo. · ,' f 

Me t ~ oro).os,Y f!nd Cllmatology (Bcctiona J and P) 
Submarine Oeolo~y ond the Fauna and Flora or Outl11ing 

Ielenda {Section D) 
oce!IOog"raphy - ll ave s and Currente ( bcat ionn D nnd P) 
l<rche QlOgl/ in Auatral~a end New Zealand (Bectlon F) 
0 .114 Studies ( Seotton P) 
Minor Ele•nenta 'ln &oils ( tlection K, l.griculture ood 

Por..atry) . 
CartogPB"Ph.Y (Sect loo P) . 

Papers . . 

are: 

Oorit1n€nta1 DI'lft and 'co'Ueinbola (J.'l'.S!Ilmon, Seotlon D) 
Recent Excavations ~n 'ot'ago (1.. Locknrbie, s ctton .I') 
011 Field Engineering (o.J. Skinner , Section If) . 
Foundat,l.otl .Eng1nller ing (P.Yf. •taylor, Section H). 
6o1l Pl'oocaa~s in New Zen'l.ohd (N.II. 'l'eylor , Sect ion K) . 
N11w Zeolnna Woterohc<l Forests (J.'l'. Hollowoy Section K) 
The lolnerg.y-produoing R~g.iono o:r NO!'' Zealnnd ( p , \"llrrell, 

Section P). . 

Special functions in.cluded in the Section C Programme 

Wed., Jan. 16, 2.00 p.m. General Meeting of the 
GPological Society of New Zealand, with 
Presidential Address by Mr H.l• Fyfe. 

Thur·s., Jan. 17, 5.15 p.m. bherry Party for 
Members of Sect ion c. 

Wed. Jan: .23, 11.30 p.m. - .. Formal Business Session. 

V.U.C. GEOLOGICi•L SOCIETY 

News naa reached us of the existence of a Geological 
Society formed by the students et Viqtpria University 
Oollege. The President for 1956 ~as Mr Ting and tne 
Secretary Miss L~ Fort. Tnis society promises to be an 
active and e~imulating organization and we wish it every 
success. 
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j ~· -·~ ~ ... 1 ~ -- .. -·-- - · • - ~ 
Sm:ai!Y P/,RTY FOR SJ\CTIOtl C, t..N . Z.h.J\ .. 8. 

/lB. rnc!n t1ooed :i.n the oocoun t of the Moy 1956 General 
Me.eting , . tt wae . !'Jeotded that the Society should sponso>' a 
sherry party at whloh the viatttng ••ustralinn geolog-l..eta 
could be entertained during 'the Dunedtn meeting or the 
/luoJ;rsllah and New Zealand iraeoo let ton fOJ' the Advanceme nt 
or Sctenco. With the kind co- operetfon or the Bectlon C 
aeoretoJ;"iee (Pro1' . D.&. Coombs and Mr D. l.lam1lton) th.ls 
has been arranged for 5 .15 p .m. on Thureday, January 17, 
1957 , the ftrot day of technic'sJ. eeo·a tona . /,very 
aucccaeful similar function wee held -durtng tho Mel.bouPne 
A. ti.Z . ii . J..a . MeeLtng in /cuguat 1955. It provi<leo an 
excellent op{lortunity for the f•uatroUan and New Zealan'd 
geologia~a ~~nd t heir wi ves to meClt informally early in 
the Meeting. : _ • . 

' Contributiona towards tne coat of t h a tunchon are 
now 1nv1 e J'J>om members of ha oc e 'Y eml any o hero • 
'Pleaae· oer\d 1rnrncd t otely to .the .SecP~tdll'Y :::'l'!'eaa\lrer p·,o. 
Box 2n0 , ·CbJ•iatchurch . !.et -us cnterta~n ouJ• t•uatt•al.ien 
friends with typical Re w Zealand lioapHality . The' ninoun·t 
and VBJ'iety of rood end drink a.v11Uqbla . et · thta funl).tion 
dep.end ori the renponao . to t~is app.anl . We hope to opter 
tor all toatoa-. ana. ll"Ppil'tltea. -- ·- · · 

---------------
!'GEOMORP!IOLOGIC;.L J.SPF.dru 6w~ fm~ . c)(miiffrE:iitAL FLEXURE'; 

by C.A. Cotton 

A recent publication·· that- ·ehould interest man~ New 
i;,aland geologists is "i.specte geomor»hologiquea de la 
flexure continentale", by_ Prof. C.J; ·. Ootton, and published 
last year in 1\nn·. Sbc. Geol. B:elg., 78: . B4Ci3:..18 (in French). 

Dul'li .cated co;ptee of 'the original English text ( wt thout 
·rtguree) of this papeP are av'ailable .. :en .ar,>pl1oat.1on, t.o the 
Becreta~y. · -

ON ''1'111~ P/,LEOO~~O­
PJIC FIC RHG O!fl'" 

A ohort paper of' SOI!lC in terelit ·to N'ew ' Zealand 
geolog i sts to that entitled " t(ote aur le Li no Nco­
Oaledoo1en et l a Paleogeogr ophte du L1av done la Reglon 
Jndo-vaoit' lque", by Jocquea t.Viae , · a nc1 publlehed tn 1.95h in 
C.R . 19th )"nt . Oeol. Oon;p' ., Sect . XI:r, PP • ~9-;o9 1 . (in 
'Ft'CI'lch) . . l ·n t h is c·ontrtbutton 'tk!O author recorda tile 
preeenoo or Mattn1a trcchmr;,a nt 1il New CalodOJl i n ln rooka 
formerly r egarded a a 1.9"er 'friaae1c, a ne;! dieouoaea a Late 
meozolc - ll.eoo.zotc MclnDC!liOQ gcosynclino extencl1ng , f1'om 
Now Guinea to New Ze~land . 

A translation has been made. into English by Dr E.W• 
Bennett, D.S.I.R·, Christchurch, and a limited number of 
duplicated · copies APe· .. available on · application to the 
Secretary. 
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PUBLrc .. T1o11s II'MiTSD TO auv, BELL , on KXCUJ.NGE 

copies ~t D~ ·u. ~ . ... Hlnloy 'a papsra on New Zealand roraml­
nifc:ro ore in very sho1•t ouprly or actually out or stock et. 
the N. Z. Oeolog,l.oal Survey . Thel•O is a con t1 nuing dema!)d 
ror oopie~ or those papers by workers in 'mtcropoioontolcgy 
both 1n Now Z.eo1ond ond ·overseas • • It ooy members hav/) 
or,pteo .they do not nosd, Mr N. de· a . llorn1bt•oolt, (N . Z, Oo<il. 
surv., P . O. Box 80021 \Volllngt.oo) will be pl~tosod to oqoopt 
them tol' !ooue to those wHh .ttro best ·claims. .. . • . 

• I o o' • o • ' ' 

Canterbury lJ.nivereUy College LibJ•sry wlqhes to l!uy a 
copy ot N.Z. ocol. Surv . Bull . 23 (Geology 1or Western South-
lend , by J. Pork) .. Cont.acit l.lr J.D. Campbell , 'G~o)'ogy · ' , 
oopor~ment·, c.u.c. · · _ . :' . ; . 

The socrctory hos rocotved' onqu1r1os for the 'rollowlng 
publtcotlono, wnioh or( urgently required et ;eaaonablo 
pr1.cep: '\ '., "., .. . .. - ... , "'.: .· -:~.~ · · · 

N.Z .. Qeol. Su'I'V · Rop. Gool. Nxplor'. !loo . 1, 2 , } , h , 5 , 18. 
N. z. Oeol. Surv . Buils. 1} , 1 ~ ~ 20; ' 21 , 2:5 , : 25 , in , 38 ,39. 
tl. z. Oeol: Sut•v. Poleont. Btlll. '11: 

u.z. 

Rep. 
N.·Z;· 

Colon. Loboi'i:ttory 1\nnu . Rep. "1, h, 23, 2h, 27·, 28, 
' • 29, hO. 

t.uet. !I.Z. •\se. MJv. So\. 1 24-JO. 
J . !lo1. Teoh. 1 15· (1~, 17 · (:1) , '18 (2; !))', 19 .(1 , 2 , 

. • . . :.: .. . ·: 5 , 12). 

Proo.. N.Z. Inetn. Rngra., 30 (2~ , 1,9111.!'. 
N. Z. Uinoe Dep. Rep .• or t~e following dotes of publi~o­

.· tlo,n:- · 1886 , 1'889, 1,891 1 1895 , ~920 , 1922, 1924 , 
. • 1926, '1926 , 1929. 19)0 , 1932, 1933, 19:55 . 

, I 1936, .1_937 f 19J9 o 1940, 19115• 
'' N.Z. J, sot . . Teah .{ eeotion t., 20 ( 1 1 2)t 21 (2; 31 51 6), 

24 ( ) , 25 ( 2) , 27 ( 1_ -51 , 2!! ( 5) , 29 \ 1) • 

l'fould pny membel'O having any of these '-pubHctltionQ' t..oY. 
sale or exchange pleoee -communicote~1tti Ln·e. Secrl!!nry , 
1nd1oot!ng if pos81ble. ·the priqc·:c t c: , ·aeolred . . . .. ~ . 

Mr B.W. Collinn (P.O . Box 2110, Ohrlatchurcn) hso for 
oale or excnonge· (or might bo 1nCiucod oto glvo owoy): 

'Rep.' hy.st . N.i. t.oo . ;.dv. 'set ., 23 ( .. ~cltlond), 1937. • 
Proc. H:Z. lnot . .Eng~>s . 3~ ·(19,116) nnd .Jh '(19!18)_. 
N.Z. Engng. 1 ·1 (3, l1) 1 2 .(.1q.). , 3 (2-12). '4 (1-12) , 

5 ( 1-12 }., 6 (1-1":!) . . . : . .. • 

N.Z. Geol . Surv . Rap. Oool·· li.xplor. 5· 

Please don ' t forget your sub (lt ~uo- sco bottom 
ot 'Pogo 1) 1 oncl t.he contpibutton tow81'ds t.he •\.tl.z .... A.S. 
Bl\eJ'ry Party (see 'J)nge 7) . All ouboor1-pt1ono nnrl 
doootlons will be ocknowlerlged . 

' I 
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PETROLJ<!UM .GEOLOGY IN ThRJ,!IJ\KI 

J£xploratton or ~he l'lltl'oleum prospecting 1..1cenl3ea' ·.~ 
held by the Shell qompaoy or New. Zealand and 'l'odd Brot·hara 
to· tJ1e ~1orannk1 -" Rongt t tkei a t•ea tu'le been· uhdertaken on 
be halt ··ot the' conceeaion holclel'a by SheU-D' r.'roy £llld Toad 
oil Services LL<l; · Field work wna · begun ii\ lioverul;ler .19!15 , 
nnd ia now betog. carr1ed out by two · geological parties and 
one seismic party, oil well e& o<~e megnc·ttc· party and· one 
gravity party tn· charge or u. s. I . R· t echnioinno: 

. : .·. . ·. ·. 
•'l'h8 geolOgtatO hliV!i 80 far bCOO WOI'.king .. in the oldE>r 

tormattona or tne norLh eJ•n framewoi'k ol' the Taranalri boa in, 
and will • g:rndual.ly co.rx·y the ll· mainly att>a t1gropli1ca1 atu<lle·a 
1nto tne young-il l' ~·ert1.o.ry fo~m~ tton~ ol' _ t~e b,ns~n pr,oper. 

The .magnetic WOI'lt covers the area ·or the ToranE\ki 
Peninsula which is ovsrlain ·by the esh·and other eJectamenta 
of Mount Egmont. .The -gravtt·y- survey is or an inril1ing 
nature to cover the blanks not surveyed by ' the earlier oil 
seekers in the ·region ,_ mainly the N~w ·Zealand Petr,ol<:'um 
Com~~ny. · 

· So far .t.he se'ismic :party has surveyed o·ne continuous 
line from New Plymouth to Uruti; with occasional short cross 
linea at intervals·. · Reflections have· been -ra-tr. · · hx.pel'i­
ment.al use of ·both multi:ple .a hotholes and nrulti~le 13eismo­
meters. ie being- continue d in · an effort to obt-ain im~r.oved 
reflections. 

It is no~ ex~eoted to be able to sele'ct a location or 
l~c~tions for ~~st · drillin~ before · the -aeeond- halt of 1957. 

June 22, 1956 J; It-ving . 

What about a contribution, to the next NTWSLET'rER? A 
_letter, a description of ·a r ecent g eoloRical tri-p, reports 
·or local activities, a controversial suggestion, a new 
theory, or comments on recently ~ublished work - the se are 
a few suggestions. 
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NEW MEMBERS .. ···' 

The following have JOined the Society since the issue 
of the last NEWSLETTER (March, 1956): " 

AT•nold , u.o . , Shell D'Arcy o.na ~Codd 011 (>e,..vtcee Ltd 
Bakxer , 0 1 Shell D' Arcy and Todd 011 Services Ltd . 
aarron, R.l[. , J\.U . O. Oeology DepnJ•tment . . 
Dorepom, Mi,se J\, Ji) ·, Geological Surve y, Welltng.ton . 
Dradiey , J ., V. U. C. Geology Department . • · 
Cotton, Dl· c.;,. I :s t.l a nuka .Avenue . Lower ll'-lt1; . 
Dibble, fl , R. ; GeophyaicaX Sut•vey, D. S. I.R· Wellington . 
Fit•th, c.w., Wate r••o rka ~ngineer , :.ucklanCI CUy Council. 
Fyt:a , fi.E . 1 Geological Sut•vey, Wellington . 
Glennie ,. K . W., Shell D' •lroy end Toad OU Service s Ltd. 
oreham , J,J,, Stantord Univ . 1 Californta . 
Grange, Dr L. I. , 21 Colway Street , Wellington. 
Grant-Mac·kte , J.J, ,, J\ , u . c. Geology Pepartment . 
Gut'lerrez, F . I., Oniv . or the Ph1l1ppinoa, Quezon City . 
liomilton 1 Dr IV. M. , Secretary, .D. 8 . I . n. · Vlell1ngton , 

- Hn.v , R. F . , Geolog1Cf!1. au·r vcy , Welling t on . 
Hopgood , A.M • , :. .o.o. Geology Dapa~tmont . 
Irvtng , Dr J . , Shell D ' ~n·cy a nd Tod(l 011 Servtcea Ltd . 
Joeckl1 , Dr . J ,, Shell D' /.rcy and '!'odd Oil Services . 
Ke yee, I . IV ., Geologtcal ,Sut•Ve¥ 1 Vlellingt.o n . 
Leopard , t..E·, Geologtcol Sut•vey, flell1ogton . 
Lloyd , /d . ll . , ,\ . U.C . Geology De-pe."!'tmcnt . 
Maoeland , P. , 1a T1r1 Roo.d , M!Uord, Auckland, N.:e. 
Me ad, 11 . D·, 133 Owa1rako /\venue, . /,ucklsod , 8. \V. 2 . 
Moorc, W.f<. , V. U. O. Geology De-parlmcnt. 
Naah , J . A.D. 1 D. S.I. R· , Wellington . 
Ntcholeon , Mi's I! . M. 1 Nortl\cote College, ,\uoklend , N. 4 . 
Paltr1.dge , I.lt. , t .. u.c . Geology Dcpartm~nt. 
Pan tin, Dr If. , Oceaoogt•sphic Tnet . , V/o111ngton. 
Pick , M., Todd Broo • 011 Explorntlon Dtv . , G!a bo~ne . 
Player, R.t •. , Takapuno Ornmmo1• School,' t.uokland . 
Rioh Q, O•, .V.U. Q. Geology D<rpartment . 
ScotL Mho \' .c., No . I~ R-D·, 8-prlngoton , Ohrlutchurc h . 
Selkirk, R.O · , 32 Vio to1•1. a Rosa , Pa-patootoe , ;.ucklnnd. 
Taylor, s . n . I Geology Dept • • Oxfol•d, England . 
Todd , B., Todd B1·oa . Ltd ., \\cl11ngton . · . 

· Turnet• , l'ro.!' . J> , J" ,, Untv . of Osltrornta, Berkeley lt, 
CeUtornia . 

Vella, P., British Petroleum Co., Wellington. 
Ward, W.T., Soil Bure au, Christcnurch. 
Watters, Dr. w •••• , Geological Sllrvey, Wellington. 

Tnis brings our total memb e rship to 140. There are, 
however, still a number of nersons who a r e either workers in 
geology and r e lAted sciences or interested in the earth 
sciences who should be members. 

It is hoped to issue n full list of memb ers with their 
addresses and special int e rests in the near future. Would 
a l l members who hove not alrGRdy done so please notify the 
Sec retary of tneae · details, including any alterations or 
additions desired in the list distributed with· NEWSLBTTF;R No.1 . 

·' 

I . 
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.... ·. ·· !:! · z. IIRCHIIJ::Oi,oaioi.J, J;siibcti,TIOI'I 
•' 

The' Fh•et ' •innual 'conference of thta llaeoctetl.on was .. 
held in r.uckland May 1~-:16 , 1956 . ' Save"al geologtata ... : :.~ .·: 
attended , Md or the H papers preaent.cd the .t•:il+dwinft I!Yere ,•· 
ot pal·~,).oulo.r inter~.at to geolo~ota: : . .' .. . ·. , • 

nr';;th~r.ij, :. R:N . : .Petrologioal1.nalys1o of: Maor1 1• 
•. · ~ Stone Tools. . ... 

tre;:~i.'o / \'1 . F: : fallen f,nlllyaia end .;i•ohil.eology:, .. · . 
Kpru•, ·n.: I Geological 'l'echn1quea 1n Dot1.ng Jlew 

· ZeeJ.imd 'a P••ehietory . 
~ Po\v,l1~ ii . ll. B· : . S!J.e:l.~e and Shel_l Fish in !"il:f ~e.al~nd 

_ Prehtatol•y . : , . , - ~ 
Ra<Ho-CIIrbon 1\geing- in New :·· •. t 1, · 

Zealand . • · r 
Boil Spicnce ond New Zealand · 

. '. • . Prehl.Btot•y. · . 
Taylor, N. ll. : . 

, Mr Keer; . in 'hl~' paper , emp!lnatied . thtH 1.he archoeolo~tAf.'· 
must' p08B!r8B ;O .I SO.t\Od kno.Wle_qge:_.,of'.lsten llolocene depooJ...t'e , .. ' .. 
f, q~<efu.l 'ben 'eo'l' hiB t.11f\e-';~oa.L'e would be the Cltmati9 . ' . _ . · 
Optimum , which can be ·recognized bY several :meth6de . 'f:'t'ta~ "' 
dtacueatng vario~e metho~o~or rdat~ng depo~ t ~e , h~ went on to 
de ec·ribe ~he nec~.>,oei ty ,fbr the ,accur.ate 16clltiol\ both tn 
~pace · ond tn time of mate.J•ial ·collected . ., cl'ftical ' · .. · attitud woe needea tn ~.he· oot'lection- or ·oomp'le'o and in 
aasee~l,ng the reeulto obt,ainc_d .bY the ·radto9arbon mstbod .· ·1. 

, . • Tho.: oonrerence qppeot>e to hov.o , been a great aucce·aa , ·and 
we wlah . thta ,eteter ooci<:ty fill the 'bee~ for the future . ' · 

GOOD WISHES FROM •T!-IE GEOLOGICi.L SOCIETY 'OF LONDON 
·- . . ' • ' 

··The following letter has' been receiveil from Professor 
L. Hawkes, President "Of the Geological· Society of London: 

"Deer Sir, . 
the 
the 
New 

The. Council of' this Society: ha s le.at•ned thr ough 
medium of. the first. tssue or your 'News I.e t te r' , of 
r ecent formation .o~ t~~ Geol oB i cal Socie ty of • 
Zealand. · · 

On behalf of the Councii' and Fellows of the 
Geo.logical. Society of London, I extend our greeting's 
to yoUr Society and our good wishes for itB growth 
and prosperity. 

We observe thRt ~ . number of your founder-members 
are also Fellows of this S:oc·tety ·and we regard this as 
a promise of close ann happy relations between the two 
societies. We shall receive with interest nnd pleasure 
news of the activities of ·your members anrl shall 
welcome at our Rooms any pf them-who may be visiting 
this country." · · · 

.. ·. 
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•\UCKL/Jm BR/.NCH ·. 
At a meeting of geologists at Auckland on May 29, ~956, 

110 f,uckJ.ana Brnnch of the Oeol:ogl:oal Soc1e ty of N. Z. was 
ro1.1nded. Twenty-tour persona attended an interesting 
syml'oeium on "The Trlae:..Ju-ra· Roc'ka or Lhe \Vest Coast, Nol'th 
Island" . Dr C.JI . Flemtng opened lhe dillcl.laaton by outlln ing' 
the recent dieoovel'iea by htrnaelt, t.lr Kear , and Mr• Stevena 
in the · Kawllta dtetrlct. · The result~ ot Mr ·B.ll . Puraa!' ' a 
I'BBBBl"Ch ut Port \Vatlcato WBl'B SUn1RIOI'1zsd bt"iefly by 
Protceeol" Lillte . Mr Keru• added 11 conoldel•nbJ.s omount 
or new data on tho aroo be'twoen Port IY01kato ond · Roglan 
'Harbour.•· M1• R. A. · Player l'e-ported on the progress of his 
J•eseal''ch. in tho nrea between Raglan• and KaV!h,te . Tho dla-; 
ousaton following became vory gene1·al, wtth M1• A.P. Mason , 
or n. N. 8J•othere , • Mr J.G. ·Mock le, and Mr c. w. Plrth con­
tributing. 

The next meeting was to be held on June 29, when "The 
Waitemata Group" woe to be the subJect fur discussion. 
Further subJects for future meetings were: "Pleistocene 
Sea,-levele in the Auckland District", "Auckland Gt"eywackee", 
"Volcanics of the Auckland Isthmus", "Distribution of 
Pliocene Beds in the·Aucklend Province", and 11 Ignimbr~tea". 

It was int•nded to meet monthly - in the Geology 
Department bf Auckland University'College, on the last . 
Friday;bf the month.at 7.15 p.m. An open invitation was 
extended to visitors. Papers· to be·reod were expected to 
be of euch local interest as to arouse discussion amongst 
moat.members of the branch, the main obJect at present 
being. to stimulate geological research within the AU'~k!and 
district. Occasionally a speaker may be invited to talk 
on topics of more general or purely theoretical interest. 
Meetings were to be informal, ·and refreslunents were to be 
offered. 

it is understood that Professor A.R. Lillie · wai 
elected Chairman of the. branch .( um~illingly) and Dr R.N. 
Brothers a~cepted the position of ·secretary (rebelliously~. 
Twelve new·members of the Geological Society have been 
enrolled as a result of this Auckland activity • . · 

We would like to congratulate f.uckland on forming the 
first branch of the Geological Society, and expreee the 
hope that their 1956 programme hae been ae interesting and 
successful se the plans gave lJromise. 

Further news of the branch (and any other local 
activities in other parts of ,New Zealand) •ill be included 
in the next BEWSLETTIR if reports are sent to the Secretary~ 

In the next ·NE\VSLETTER (which with any. luck may be 
out in time for the A.N.Z.A.A.S· Meeting) we hope to 
have besides a full list of members and a liet of 
Geological Survey "Open File" Reports, notes on uranium, 
radiocarbon dating, the Geological Survey's four-mile 
mapving proJect, and contributions from members (this means 
~· - so get cracking!) 



-13~ 
I I 

GEOLOGY J\Nl). THE ANT·JIRCTIC 
~ · ' ~ . 

The Soc i ety' e b~et w1.etu~e. t .or 'the euoeeos o:f the Xrane­
Jon t ol'C\iG. · ~Xllod!t(on ·ha e b~El,n 0b1fqt to · s~r .E<lmund !lil,lal'; · . 
and (M geolot,1qta 1n hio pel'ty._ 1 .~ne memb jltlB of.' N.e.w .• -.. 
Zealand ' s tn·tel'nst 1o'lal Goophys1.cal Ytar tellm have· also . . 
been congr;atu~~ted and hf! VC ,'re.oc~ved tne ~oi:'tety. 'a good · · 
wioh.ee . • ·~ev11r~l members o~ the,ec ·,portteo,. a rc memb<ti'U of · , 
the· :s9:p,1.et y • : ; .. . · ,. ; ... .. .. ' .. ,, 
TrDns-'•ntal'atlo Expedition 

.. ·r:tr'. J . ,llolie~J. MUlet: , O,epu~~Y le~tler.~ R£!V~S"l·tQ .I eur'{ayor, 
, . . . . . p.aa\,e·tent ·s .eologtat , 1Dnd s ,torce oer t cer . 

' · r.t·•·, a. M. Oul)n (Geology Department- , OtDgo Uni ve r eity) , .. 
ge ologist and photogrophe'r , · . -· 

Mr . Guyon 17orren (Geological Survey , Chrtetchui'Cil), 
,t)..ss1stont· a~t ologi.llt. 

I.G.Y. Party (Scott ' Baee) 
I. 

Dr T.;n:· llsther1to'n (Ge6pl).y s icul Survey, D.S.i.il:., \Ve,llington) 
Mv Y. ~ - Oeral•d (Mognetic Observatory, D. S. I. il. ·,Christchurch) 
Mr W.J.P. Maodoneld . 
l.tr R.}t . 'Orr· (Geophysics ·nrvtsi.on, n.s. r.n. ,. lfellin.gton) 
Mr !!.N. Sandford. · ' · 

I.G .. Y. Pe.rty.(Ada:re Station) . 

M'r ·J.G. Hum'llhries 
Mr c..E •. Inghpm (GeoptJysice Div~sion, Wellin,<ston) 
Mr_ .w, Langevad • . ' 

. The Society will roilow their ~cti•iti~s with greet:. 
interest • . and truat1s ;>hat their efforts, tqgeth~r . w:i th. tho.ee 
of the. sepond )ea~.I.G.Y. party· which •ill occupy the . bases 
during· 1957-8,' will be crowned w.i th success. 

' · 'J!he Soc 1e t.Y' s Bub:_commlt tee on l.n ta ,•ct ic Oeolog~ .. h~~- . 
bee(! ~ct,.ve .during tntl loe"t . few mon·th·e th , oo- op'erating VTHh • 
the AOtarctic Re&Oill'Oh Convntttee Of the Royal Sopiet y or 
Now Zceolonsl · It has r eque'ot'ca· r eports from various 
opeoioliete Ol\. oer'tai n outstanding probleme Of "ntnrct t c! .. 
geology (especially conce rning ·tt1e Ros a Dependency), and . 
in tends to to sue t hem to memba 1•s of' the i;xpedi tion ond others 
in teroeted . The eub4:omm1. ttee oonsieta of Mr R.\1. \Hllo ~t. 
(convene-r) 1 Prof . R.H. Clerk , Dr. c. ~ - l"lemtng 1 and Dr . li. J. 
llarrtngton . 

Reports issued so far include: 

Geol ogical Reporl: No. 1 . Preliminary Bibliography of 
.. the Gaology of Roe s Dependency . · 

Ooologicol . Report rlo. 2. Dt tto Supplemen~ No . · L " 
Geological Report llo . 3; Suggeettonn ror' Olaciologic:el 

. and Olnc 1 ~t 1 on Studies by G~ologtot Mcmbero 
. or . thc N . <~. ltntarctic Expedittoll, by 'M, Gage 

. ,' and R. P. Suggtlte . . · · 
Geological Report; No. h. ·Ple'lstocene Oeolorry with 
. · · Special Re f erence to Rs1eod Be nclteo , by 

• C. A. Flemlng . ' · 
Geoiogtco~ Report No . 5. The ~eacon Sandstone -

Summary of' Publish~d 1\'ork. , ~Y G. \Vorren. 
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PllF:SE!lw.~·rON OF ' I IJPOR'r";tt-1'1'' OEOLOGICkL ~U.'rURES ·,: 
At the Uay ' Ocner.U loldot1ng Prot'osaot• /.. . R. ' L1ll1o 

roieed the question ot tho' im~end lng destruction or in\erest~ 
ins outcr ops bY, the octivi~ios · or·tnduotry , mi ning , sod 
public •vorlts. Dr R.!l . Brothers stated Lho.t only t\fo ot 
the mnny volcanoes i n Lho .fluoltlond dietriot we r e not now . 
being Q.uarried : oomc had been olruoot enti·rc l y r•e•noved tt•om 
tho landscape. '!'hose spankers wore eupportod by others 
inolucHng Dro. H. n . Wellmon onO·C.,. · Fleming , end tho 
co~m~lttd woe instructed to take ouch action ss it. thought 
neceoaory . ·.!.. • ~~.-- .. ·- T·· ...... - .... 

Geologi cal t ol.\tur es th11t hove boon suggested os. '"orth, 
preae r v ing i n9lude : the t'osC1l tor 6ot et Curto Boy , 
Wa1kowoj ·tile r.loot•sk i "bouldel•o": oet•to'ln roosU. looRULt es ; 
r ecent toult eosi'po; · end type sect ione or .f ormotiono or 
stases• · · · · . . · 

lolembcre nre urgont:Ly requeotcd to write to the 8eoreto.ry 
or 1nt'orm any member of the Committee ~Q.put; . . ·- ... 

• . 1 . 
I 

l.ny geologtc'nl ronL\u•e: t hey consider wot•thv 
or 1\Peolol etror·t -to preser ve tor posterlty . 

2 . · · Ueana or eo· dolng, t.e., what action con· be tl.\keo 
by tho aoclety . 

). ''"Y geologlcsl teAt.uro o:t: I:IP.IIP. I 's.l,_ 1Q.tet~!lt_ t11a~ iil .• 
th r eatened wi th deotruct~on - by.qunr ryi9g , 
tlood ing, bur1._!11, doBtructton by· vondalo., etc . 

H 1o only wHh tile CO-Opel'&tion ot members that the 
Committee oGn hope to cover How Zealand in this msLter . \Ye 
would llke to be oble to compile s Hot or pt•opotfed 
"Geologicbl l.lonumonts"·, or features of' nnttonol (end tn~et~ 
nati onal) impoJ•tnnco. Dctoidoo those mentioned thOI'O rnoy 
bo seomorpholos1ool :reo:tuJ•oe ,· gle.cllll ten Lures {atrmt1'ono,· 
morotnea , errotico) , opectcl types or J•ore rocks and 
mino rnlo, · and locnlittes or strott,graphio tnt'erest (contscto, 
unconrormitieo , rolds , etc •. ) Lhat oughL to be conatde'l'e(l . 
'Evon 1t they oennot be preo'ervcd (bccnuee or the r cqulJ•omente 
or indu,ntry , public 1"0l'ko , b to . ) , it mny be posolble to . 
e naut•o blteir nc'lcqyote e xeminut:t·on and study ·· und obtntn a · 
permanent -t•ecot•d ·{ photogrsphlo or 'othcrw1ao~ tor tho futuro, 
before 1,t 10 too lote. · 

In the next. NH\YSLETTER it is' hoped to include , by kind 
permloet~~ of Mr R.W . Will&tt, Director ot the N . ~ . Geologloal 
Survey, a 11ot ot rec~nt unpublished Geolo~lcsl Surve y 
r eporte ( type- wt•Uten end dupl.lcriterl) that. ore open for 
perusal ,by memboro or tho 8oo1ety. . ~oone pf theoo l'epoJ•ts 
may bo oeen ot the lload Otrtoc of tne SU)•voy , 156 , 'l'ho 
'l'er~•ece , WeUiogton, or nt l)totr i ot Otr'ic'ee i n Rotoruo, 
Ngot•uowahle, Cht•1pt.cnurcn, 'are yrnciu tti , ond Inverct.rR1ll . 
Others mey be borrowed on Op!)licotlon to the Heed orrtce . 
ThlR Hating or ''Open Pile" r OlJort:o will be lnHlAlly of on 
experlmentol nature . We rrd v.ory grntetul to the Director 
of the Oeolog1cl\l 8ut;v6y ror mok1ng them o.votloble , and hopo 
that thto oet•v lco will be uoo,t'ul to membe t•o . 
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PERSONAL NO'l'ES AND NEWS 

Mr R.w. Willett has replaced Dr L.I. Grange (retired) 
88 Director of the N.Z. Geological Survey. At the farewell 
function to Dr Grange on March 28, 1956, four Directors 
of the Geological Survey were present - Dr J. Henderaon 
and Mr U. Ongley in addition · to Dr Grange and Mr Willett. 

Messrs B.L. Wood and D. Kesr (N.Z.G.S.) recently 
visits~ Samoa to investigate the occurrence of phosphate • 

Mr J. Healy (N.Z.G.S.) spent some time in Fiji recently 
studying the volcanic and thermal activity. 

Dr c.B. Campbell, Mining Geologist, U.K. Atomic Energy 
Authority, will visit New Zealand in the near future. lie 
will spend about a fortnight in this country investigating 
the occurrence of fissionable materials, especially in 
the Buller district. 

Mr ft.E. Fyfe and Dr L.I. Grange represented New Zealand 
at tne 20th International Geological Congress held in 
Mexico last September. Dr H.W. Wellman also attended. 

Congratulations to Mr G.R• ~. Mr J.B. Waterhouse, 
Dr F.F. ~. and any others, who have been awarded 
acholarships for study overseas. 

Mr D.D• Wilson, formerly of tne Geological Survey, 
Christchurch, has resigned to take up sheep farming at Ashley 
Downs, near Clinton, South Otago. 

Mr J.P. Fox receutly resigned from the Soil Bureau, 
Christchurch, to go farming nt \Vnihaorunga, South Canterbury, 

Prof. F.J. Turner, University of California (formerly 
of Otago Uniyers~ will be attending the A.N. z.;,.,· •. s. 
Meeting in Dunedin next January. 

Mr T.J. ~. Mapua, Nelson, has been taking an active 
part in the exploration .for uranium depoai ta in the Buller 
Gorge. 

Recent additions to the staff of the Geological Survey 
are Miss A.E.. Boreham, Dr. 'i/.i.• Watters, and Messrs G.R. 
~ and G. Warren. ----

Through t he cou1• teey or Mr R.ll' · W1.He t t, Dll'ectol' of 
the N. Z. Geological Survey, ·there is tasued as n aupplemen·t 
to thla NE\YSLE'l"l'ER n "Report ot the T~>eltth /.nnu11l Start 
Coo:f el•ence , Gi.aborne , Uoy 8 - 111 , 1956", Oolllptle<l by B. W. 
Col11na . It includea au1111rl!ll"1ea or the papers presented at 
the oonl.'el.'ence , which , fat• tho .C1.J•et tirne , was open to 
members or the Ge ol.og1cal Soctety . 



DEPARTMEN'l' OF SCIENTIFIC AND INDUSTRIAL RESEARCH 

tiEW ZEALAND GEOLOGICAL SURVEY 

'~ 
REPORT 

Cor_l)piled _uy B. "1. 'Collins, if. Z. Oaologiclil 
· Survey, C'rristohtu•ch. 

" " (i~s~ed as a supplem~nt to "the Geui9gic~l . 
Society of Ne>! Zealand NEWSLETTER, No. 2, 

November 1 9~iG). 

The Twelt'th Annual Stet'f Confe t•ence of the New Zealand 
Geologic al 'Surv.ay was held in Gisbol'ne in !.lay 1956 at the G1.eborne 
Central School. An innovation t hi s yea:t• wno the general inv i tat­
ion extended to all lnernbet's o£ tho Ocologlcal Society of New .. . 
Zealand to attend ~he open sessions of the Confet•ence and the excu r -
sions . As a result , besides 35 members of the Geolo(lical Sut•vey , 
there were present 1'or ~>t least r•art o-f the tirne r"preeenta tlvee 
at the following groups: 

Auckland University Col~ege (4) 
Otago Univerot~ (1) 
Victor in Univers ""¥ College ( 1) 
Dominion fAueeurn ( 1) 
Pet~oleum Company geologlete ~4~} 
D. S. I. ll . Geophysico Division 
ll. Z. Oceanogl'Of'h.ic 1 notitutc 
N. Z. Soil Burcuu (1) 
D.S . I.R. Head Offico (3) 
Amateur ge~logiste (1} 
Overeeae QC;vlogiate villi ttn,::; If . Z. ( Profa. J. J. 

OrllhQr'l\ c•J' Stan;('c.ll'd Uulv . un<.J. F. I. Gut1errez of 
Univ •• or the Ph1111pp1nes) 

Ar ~angemente for t he Confer_enca we l'e ln the hnnda o1' Dl' J . T. 
,Kingma (N . z..o.s , , Wellin~on}, 1.\>l&iott<d ubly l>y Mr w. /!. , Pu·l.lnr 
(N . Z. Soil Bur eau , OisbOt'Tle) . 'l' o Lheee, un<l o there who helped 
( especially M.rs \'1 . 1 •• Pu1.l.'ll', ltho orl'un ,eel c1or n1ng und a!'ternoon 
ta·a dut•ing thu indoo·r eeaalone; tho Olaborne Ccnt .•ul :Jc '> <Jol 
authoritieo; ·-and the "People oJ' Oisbornu), wo owe e deb• 'Jf' gl'llt-
1 tude f'or the DUCCOOB Of !:h e 0ou1't: l'o: llCU . ~IJI001ul men tion s hould 
also be made ot U1• H. VI. Wellrrum (at thnt time fl . z. Oeol . Surv., 
Wellington; now Bl'itiah Pe·tl'olewh eo . ), wl\o arranged and led the 
~xo!1re1ons , . whlch wex:e a special t'eo,tln•e of thie ye or's Confet'ence . 

· Prevtoua N. 7. . Geological Sul"vey Confe••oncea 

First Wellin!$ton 1945 M><y 30 - June 1 
Second Greymouth 1946 Aug. 23 - Sept. 2 
Third Wellinston '1 947 May 6 - May 19 
F ourth Rotorua 1948 May 11 -May 20 
Fifth Aucklar<d 1949 Jan. 31 . (with 7th 

Pacific Science' Congreaa) 
Sixth Invcrcur·gill 1 9 ~0 April 27 - May 8 

.Sev e nth Cnr is tchurc\• 1951 May 22 and 23 (with 7th 
N.Z. Science Congress) 

Eighth Wellington 1952 Apl'il 30 - May 7 
Ninth Nelson 1953 Moy 17 - May 23 
Tent h Auckland 19?1~ May 22 -May 24 (with 

8th ·;·•. z. Science'Congress) 
Eleventh J<aik~ura 1955 May 11 - May 16 

Duplicated reports have ueen issued of the 2nd, 4th, 6th, 
7th, 8th, 9th, ru1d ~Oth Conferences. 
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.· 
Y£adnasdsy. •' Meet 2 

Open1,ng by Mr R. W. W1llett, Director, N.Z. Geological 
survey, and welcome by the Mayor of Gisborne (Mr H. H, Barker), 
Papers by Hay, Harrington, Kear, Thompson, Hornibrook, Hamilton, 
Eiby, Robertaon, Kin<;;n\a, Reed, Wood, McKellar, Stevens, Mutch, 
Suggate, Bowen, Fyfe, and Collins. 

Thursday, May 10 

Excursion to l~ata V,lley (Rnukumara section). 

Friday, M a¥ 11 

Excursion to Tapuwaeroa Valley (Taitni- Mokoiwi section). 

Exc~rsion to Motu River (type Clarence section), 

Sundiw, May 1 3 

Morning, 9.0Q - 10.30: Papars by Brodie and Flaming; 
addresses by Jo'leming (stratigruoJhic lexikon), Hamilton (A.N.Z.A.A.S., 
1957) , nnd Pulll.r ( Gisbur•ne Plr.in), 

11.15- 1.00: N.Z. Geological Survey administration and 
policy discussions. 

Afternoon: Excul'sion on Gisborne Plain led by Messra W, A. 
Puller (Soil Survey) and "· D. Tocld. (Povet•ty Bay Cu tchment Board) • 

. On Wednesday ovuninr; a m~eting of the recently-formed Gisbot'ne 
Philosophical Society was .audr•esGed by Mee!SI'G Willctt, Shnw, 
Hoi'nibrook, Collin~, und Dr• Hm•ringtou, 

·The local nadio station recorded a round-table discussion 
by·Mess~s Willett, Kear, Hornibrook, Collins, and Dr Harrington, 
which wae broadcast on.Sunduy evening, 

Abstr ::.cts_ of P.J.pet•s_ and Discussions 

The follo•"!~g abstracts, arranged in alphabetical order of 
·aut)10r8, have bo~n ouppliud by ;:,.uthore (except wi1ere indic!.lted) 
e,nd ure reproduced with u'minimwn of edit.ing, Driof notes on 
the discue,siono have been supplied by l!. W. Collins, Notes on 
the exeureiono, by W, "· Pullar and H. W. Wellman, are included, 
Unless otherwise stated, aut[lor.~ are (or -v1ere) officers of the 
N.Z. Geological Survey, 

1. Early Pleistocene Glaciation in Wcstlonll, by F. E. BoY/en, 

Glacial siltre ani b0•1ldOl' oloya at Uumphreys Gully n.nd BlUe 
. Sput' , Ara hut•a.; unduy Cre<Jk, Chcstu t• Ciuld; and Findlo,y Ct'eek , 

a tributary of Nelson Crook , nor-th Wo etluttd , nt•o both strut!-
. Sl'BphicaUy too lo~< und too imlu.ra ted to be cot•l'elatai1 v1i th 
~·any known la to Ploio tocenc: glaciat on. 'l'h" 'ot:!ds at tlwnphroys 

Gully in pat•ticul,n• r.lun•; lY l'utJomblu ~h .:: l.lt.t•ly Pl~:isLocens 
section with glnclal h•••H.: ~~~ fwuu o,.lu sct·ll•od by GL<l!O (1'.)45 , Thu 
Tertiury and Qua ternt.I'Y Guu l >t ' Y or Rous, West land. 'l'l' tuw . 
R.S.N . Z. ?5 {2): 1Jll-1 5'JL Sllte wilh len .. r:s or rounded 
pebbles nt Ballurc.t Hill, nlchou gh not cortainly glucial , arG 
also b uli.,vsd to l.lo or .:n.rly l'l<:1:Hocon<l tL(IO . En.rly Ploiatocen" 
glao1al beds nl'" tltu u t'oun 1 L'rt.lm Roao ln uoLtth Wcstlo.na to Nelson 
Creek: 1n north Woo~lund but neither thu ~ull extent nor the 
number ot' glaciu Uons ·t• epreoentud O.l'O known . 

The stratigraphy io co1npllcat<Jd ne a reoult of movements 
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itl.ated in late T<>i•tiury timee, aulmino1tlng iri' the Kuikoura 
&~o e!)Y• Some evidunco Solgl{uBt" u conformublo rolutionship 
bet~een Pleistocene and Terti~y beds near synclinal axes and 
an unconformable. relationship near the anticlinal axes, 

Owing to COJ:>fusion of nomenclature and inco1•rect correlat­
ions, descriptions of sections by the surly geologists cannot be 
relie~ on, and many sections vnll have to be re-examined before 
the extent and nature of early_Pleistocene glaciation can be . 
worked aut, 

2. 

Discuse:t,oo: . Su!"ga.te mc.ntionod that beds at the Gowan R. 
, mapped• by Fy·fe as ''Glenhope Beds", at the ·base of the 
Maut~rs Gr~vels, may be the equivalents of the Roes glacial 
bed"' • . . · 

Bathyrne.tric Maps of' HaV~keJ Bay, by J, '"1, Brodie (N. z. 
QceQnogl'aphic Institu te .• 

No-tel1le -tea tu res Wfilrtl ( 1) t he ex ten8ion of Mnh.ia Peninsula 
a third of t he way SOl'088 the bu,y; (2} an of!'shoro bank at 180 
f'athomll, 25 miles to tllll enet ; D) n sub mst•ine canyon with Ha 
head oft Po••c.ngaho.u, 300 !'atho~ns deep tllld flat-f'loored, leading 
down into the Kel,..>Ideo--Tonga tl•onch; (4} an 1nteri!'ace 30 tt 
below the sea-floor in Hawkes Bay giv 1nr; pronounced reflec tione 
- probably a reeul t of recent eodimen to ~ ton; rutd ( 5}' ehoroward­
t'ao1ng acarpa near t.lahia Peninsula and in aouthol'n liuwkes Boy 
- probably due to I>ecent faulting, (8,\'/ , C,) 

Diecuesio!l! Grant-Ta.ylor, Schorield, Fleming, Wellman. 

3. Ground-Water livclrol.ogy and the Ple1.stoc~ne fn Canterbury, 
bY. B. w ... ?oll1ns . 

By tar the greater part of the ground water used or potent­
ially avo~able in New Zealand occurs in unconaolideted alluv ium 
o-r Plai&tooene and RCl,l:lenl age . The g••uve~ls invncd:iatoly under-
lying the Canterbury Plainu aro generally regarded as out waeh 
deposl to of tho lnet ma in gluoio.l !ldvunco, but ulluvio. of both 
older IU'IIi younger ttgou occur . Dioar1m1nn tion of tha v·arioua 
sots of grovels on l.i tl\ologic&J. groundo alone 1e ,difficult 
baoaueo of the lack of distinguishing ol•iteriu - all uro grey­
wacke Q1·6vels w1 thout cUstinc tiva chat•sctorietios . Degree of 
weathe.r .. ng may be Q.f aas.ie to.nce, hut whore gruvela have been 
below the water tltble f'o•• long pe1•iods they muy still be loss 
oxidieed 'than younger gruvela that have be"n above tl\e water 
table and in the llone of' oxidation eml westhcl'1.ng for some time . 
Des~.ee of leaching depertdll on intensity ol' 1•ain.fall aa well as 
ago , Yields of vtells ehow tha t younge r grnvole in general 
are more permeable, and hones mo1•e desirable aqu1 :!'ere, than 
older bode . Yet permeability depends ar~a~ly also on original 
lithologioal dit'fcroncl!fl . Much of the Plcist.:oc<me outwaeh 
contains a high pl'O}lOl.'tion of silt or clay , fthich gr.eatly 
11educes the pet•meabili ty of even COIU'oC gravclo . 

In t h.e river vaUeys tra.versino: the Canterbu ry Plains 
o<ieu.r eu1 tee of terrace a, duo to in tormi tten • dovm-ou t ting 
olterno.til~ with periods of' nggradation , The th.1cknaes or tl\e 
g;gevela dupoeit.ecl during the nggradet.ionlll p hases 1e important, 
~<nd may in aorne places be deduced ft•om the. evidence or Hello . 
Remnants of 1\or.izontul IP'avols occur ri ng !lt elovetiona higher 
than the surt'o.oe o:f th.e C11nLorbury Plulne (as ut Wsiparn Mow1d, 
Cuet and 1Ae1rek1 Downs , Wooluhcd Hill , Mothven, eta . ) could bo 
ai ther yoW\gll>' or older thnn the daposl to immediately below the 
eur:face in othe•• parte. oi' th<o Pluins , Whe~hol' the Plo.ins eur­
t'uce ia nn erosional ono more Ol' lt>IHI thinly ven6or<od with 
young ~·!lvels or clue to dabJl nggradntion is n.lso a debateable 
quee'tion. In the 01\rietchureh a.r·en , 111\d othcn• oonatnl r egions 
at ~he north~rn Qnd southern endo of' th.e plain, th.e sUl•i'ace ie 
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undarloin by a11uvi~ younger than· that of the tiihin pluins and 
flooding ovtor tne .C anterbury Pl<tins su1•f'ace (restricted sense), 
some of the a!' deposits arc hi~:hly permc<,1ble, but theii' thickness 
hOB not yet been accurately d"turmined, If they ar e due to 
the FJ.an<ll'i·an trunsfEruosion, rudio-c<trbon dutingo mlly greatly 
assist: :l,n the so'lution of thio B(ld rel&t<>d problems,· 

. . ' . 
Diecueaiont Contributors · inclu<;led Wellman, Orant-Tajlor, · 
Schofield, Fleminr;, and r.tcKellar, 

4, New ·zea:lond C-rustul St r uctut'e '..: The S<nsmic Evidonoo, ·oy .. 
, o. /1. Eiby, Scismolot,tical Obearvatot'y, Wellington , · · . ~ ', . . . ' . " . 
The seismological definition of' the word "crust" app~ies to 

all that part of' thB soli't oar~h lying above the Mohorovicic 
diacontinui;ty, This boundary .is recoL,'Ttised by tl\e 13peed. of 
longi tudinul waves just beneath n, whic'h' is ·abou'j; .8;1 krn/eec 
witl\ only minor regional differences, · 

Th~ .crust ~f continental regions is classically considered 
ae a two-layered structure, averaging.40 km thick, the upper layer 
being conven~ionally . described as "Granitic", and the lower ae 
"Baealtio", In oceanic regions the granitic layer is missing, 
and the baealtic layer only a f'ew kilometere thick. · 

New Zealand studiee have been bused both on natural earth-
quakes and on explosions, The following erose section was 
obtained from a refraction profile extending 170 km from Welling­
ton a~ong the ~ain ranges:-

~ . . Velocity Interpretation 

0 to 3km 3.5 to 5.5 krn/sec Greyvmcke 

6.0 
M~tamorphic Complex 

3 to: 10 G1•anitic 

10 to 18' 6,2. Basaltic 'In i;.urmodia te 1 luy..,r 

Mohorovicic Discontinuity 

18 + e. .o Dunite The Mcmtle 

It ili not possible ~o idenUJ'y a 1•ock uniquelv l"rom 1:1 

knowledge of the..'Vdoc.it.y. !loth depth and JJO&iti<>n in tl\c 
a tt•atigraphio column must als o bo considered , The top luyer 
i a ·known to be groywacke by ctil'cc t observation, and the des­
cription of the 1nantlo as duni te 19 convent1onlllly accepted, 
In Europe and America , a 6 . 0 km/sec l aye r is called "granitic" , 
In New Zealund thi s could limit the thiclmess of gr<;ywaeke to · 
an extent unacceptable to the aeoloa1st . If the greywacke 
th1o.kn.eso is to be incroased , th~re mua t be a major change 1n 
tl\e degree of metamorpll,iom at 31cm, 

Ref'lection studie s west of' the Firth of' Thames indicate 
thut the Moho1•ovicic discontinni·~y may be a f'ew km deeper there 
than in Wellington.. Surface wave dispersion along the flank 
of the Lord. Howe· Ri.se aloo, eivea u crus tal thickness of this 
order. 

Discussion: During a livoly discussion on tl\e inter-
. , pretation ot' the geophysical ev idence , liarrington stated 

that "·duni te" was an ul)fortunate term - "gabbro" or· 
'ul trabasic rocks" should bo used, Wellman and Robertaon 
also made commen ts. · · 

5, Note on 'St t•uctnrc and Scguenco in the K.uwhill Jurnaeic , 
: , by C. A; Fl~m~ng, 

Work by D. Kc::.r a nu C. ,.. Flcuoing on the type N. Z. 
Juraaaic section at Karthia VJas undertaken to establish litho-
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10gic un1 ts, deterr,J1nc sequencco o~ nmmoni to f~nas, clurif'y stage 
boundaries and establish corrcl:lt1ons OV<'lrscus by ammonites 
determined by Dr Arkell. , · · 

An outatandinb problem has been correlation of the type south­
aide section (Temaikrm to Puai'oan) "i th tha north aide sections 
at Puti Point and Motutara (containing faunas det·ermined as Lower 
Tithonian by sp,.th and cl11ssed as Ohauan by Mllrwick) across a 

. bl'oad bel:t of Tertiary sediments and volcanica. 

STRUCTURE 

lfondal'aon nnd Gronga (Bull, 28) 1nt6rpreted th.e ,undarmnee ee 
a ael'ioa ot fault blocko . '!'hey intCJ'pl'c:~od irreS)Ilc.ritiea in 
the b~ae or the ove rlying Tcl'tial'y ae due to faults and projected 
them into the Jureaeic, to dofi.ne more or leas indopond.ont blocks , 
They l'ecogn.ized a gonel'alizod maj.Ol' eynclinal structure (Ke.wh1a 
Synclina) and defined its axis not ~rom dips but trom their ideas 
on the age of the ~cde . Because ~hey clesued the Wuihn~akeke 
Oonglomerutoe as Neoeomittn and the Put i Pt beds se Tithonian , 
they .deacribed the main synolinnl axis as paeeing through the 
Moora.ngi Uplnn!l, nl t hough their diJ>B eho,.• ttn antic].ine there, and 
they neglected evidence of .folding in the SE p8l't or Kawhia North 
S.D. Tholr £ie ld sheets contain n11 the evidence to map ' two 
belts of conglo~nernto dipping E. and w. respectively from an 
anticlinal axis pD.Bsing througll Kawaron 5 trewn , the woe flern belt 
dipping below tho supposedly lowor · T ithonhn Puti Pt boda . Hod 
thfG' triecrt'O map fot•motiona, and ueod the ovidonoo of eupcrpoeit­
ion· it ia hard Lo ace how they could have avoided the concluaione 
we · have nm1 reached. 

The continuous ' South-shore type ·sec tion fro{ll To Maike. to 
Waike.rakeke Bridge is thu west limb of a sync lino ( "Tuapu Sync line", 
axis about Awae.waroa Creek Mouth) , dofined by di~a and by 
We.ihe.rakeke Gonglomarata on both limbs, flanked by an anticline 
~defined by dips only) furthor ~ast ("Ngahinr;a Anticline", axis 

"2: m. VI, of Hauturu), 

'fhe North shore st,•uctcre is dominated by an anticlino 
( "Ke.wal;'oa Anti':line", nxie W, of Kar1oron Strerun), defined by dips 
and by conglornoruto b,;lts on both flanks, 

The oonglomcrat<;s defining thu above structures and the fine­
grained bade o.bove ond below on both shores al'e similar and are 
corh•;J.ate.d. The Kawaro" Anticl"ine on the norttt is continuous 
with the Ngahinea Anticline on the south. 

SEQUENCE 

In 1 9511 we onappad fot•mationa t'J•om To turn Pt to Waiho.rn.keke 
but t'cund no snt1st'ac t ory 1193 ot fitting 1.n the Puti Poin·t beds 
(lower Tithoninn by anunon1tcs , Uhlig in Socbm; Spat h) between 
the beds at .lietel'i ( upper Kimmeridgian animonites , Al'kall) and 
the beds from Kouhai Pt to Papnroa Cre ek (upper Tithoniun to 
? lowel' Neocorninn uoamoni tee), thou-gh we toyed 1'1-1 th several 
hypotheses to f~ult them out, 01' lup them out by . un~onform.1 ty 
at the baQe of the Kiwi Snndetono , · 

This year wa worked first on the north shore and establish­
. ed the following sequence chiefly on the west limb of Kawaroa 
Anticline: 

Puti Siltstono 

Waiharakek0 
Kinohaku 

m.s., smnll short) · ! 
Uotuto.ra Zone (Bc1.cmnopota spathi 

Upp~r Puti Zone (Bel<tmnopsie marwicki 
m.s. (= Tr•ectunanil pl. 16, f. 1 3) 

Lower Puti Zon,;, (Belemnonsig bro,mai) 
Conglom~rato 
Mudstone (with BBlenmopsis !!!i!:!Q!:) 

The lower rnudston<O is Correlated with the Kinohaku Mudstone 
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i'rom its posulun '_.,t<l lltholopy und l."'!!uur;v it1containo 
aclomnopsi s minnr (1173/634) and rare "Bcrriase llid" wmnoni te 
Tmpreasions (1173/633). As, its outc1•op is entirely inland, 
fossils oril hard to find and entirely casts. 

' The. conglomerat~ correlated with the Wuiharakekc Conglomer-
. s to . roeemblea it in 11 thology· and poGi tion. It contains Belem-
n'i tee but· more ·work is required to show their affinity. Fossils 
fl'om the top of tlole conglomerate on the east limb (N73/6l~1) include 
Belemnopsis of. br01mei. . 

The Puti .Silts~one is dominantly fine-grained uith concret­
i ons whioh , at ?uti Point nnd Motu tar a 1 have yielded 111any rurunoni tee, 
since th.e · Hol'l. M1• Rolleaton brought back the first - a giant 

: Periephinotid which Hector named !.11'11\oni tee si:fy2h.i after hi 6 
I' t'ri.nd;: whom ho nio)tnamod Sis.Yphue ( thu Gr eek legond1.1ry figul'e 
oondem~d to roll n st.,mo) . Rendereon and Grange's dips shoVJed 
·Puti a.nd ·Motutn.l'e. to be on o strike line but we found a sequence 
(tabulated- above) Vlhich r~tional.ises the fact that different 
am1n ni ·te spe<Ji<~B occu1• at ~he 2 places. We found Bclemnopsie to 
be zonally diett•ibut.c:od. All a rc shallow and narrovl-grooved, 
!lhort-grooved , lator!lll y-oompressed guards, not like the 
aucklnndicue-~ gi'oup or Lhe so..:th side, The _brownei zone 
just ranche s Put.! 'Pt but e tr lkea seaward to W. end E. , swinging 
to regain the· coast 11 nti~e ~>: . of Puti and than striking North to 
Suthorl~:nd'e St.rearn (grid 1'\:1'. 403169, N73/637). . 

" · The faUn<\ of the Puti Siltstono is r ich and distinc-tive , tho 
3 'belemnites on<l Au~ococph1ncto1d ammoniteJS bein({ eo diff'o'l'ont 
ti'om thoso of the S , sit.!o sections Ylcet 01' fl.aihe.rnkeke thnt it 
seems impossible to h.-.vo overlooked 1 t ther e , and improbable 
~hat 1t could bre11k into u comp;u•ot:ivoly uni:foX'tR :t'aunal sequomco 
(in which the Bclomnopsis urc or a~rongly can~liculnte 
hoc:Qatottari-minot• ty-pe, 11\<:e 511\!lll auc:klondica nnd the nmmonites 
d~minantly Behias~ollids like KOnfllllu t.iu). 

'l'he N-8 ai>ruc'tUI'ol end !'ormai;ionnl corrol.at1one naod more 
che cldng than we ht.!V e yot given them . Thu siltstonc above ·the 
WaihnrckekCI Con;:lotnc ruto in the 'l'uupu Syncline (Puti S1ltstone 

·by ol.ll' corrulotion} h"s yi..:lrlod u l'cm f'uuoils (N73/635) , includ­
ing a w(lakly canaliculnto Bclomnopeio OI' Hiboli tea like those 
:from the upper Puti Zone. On our next v 1si t \'Ill 11ill senl'oh for 
fossils in wtmt etooply-urodod o••euke tl'> l'O arc in the Tunpu 
Syncline. Another vrohlc.tn Lo the ubt'lcn~o (judged by bulletin 
1'iolct sheets and .out• o<m obeorv ntlons) or a fut•thel' 11mb o:!' 
WHJ.harnkeke Con!llomorllte on tho onst t'lonk o1' the N'gshinga 
Anticline. 

( 1) 

CO!lCWSIONS 

The Upper Jm•assic in the coru of the Knwhi1.1 Syncline io 
dispoe~d in open fOlds .that can be mapped. by ·altitude of the 
beds and ten tu ti vely correlatod aci•oss the Kawhia HarboUI' 
depres~ion. · 

(2) The Puti Siltstcme El!ld ita ccphalopod faunas ovarlio the 
Waihuro.kekc Conr0lomerate and underlying beds of the South 
Shore aectic,ns c,ml nro thil youngest t.lesozoic beds at 
Knwhia. 

(3)· The alleged Uj'tpcr Tithon1an " !l..,r t•i. IQelln" noozcl<U"tioli. 
cornea from bude undcrlyi!ll; the Lo~tur Ti thonian o:r Puti 

· Pt-. · It ·cannot b" l'ounct, nnd ?..1 t tel 'a t'if!U1'CS may b& mi a-
leading. Prob:>bly the h<ldB ·it .c:11n n fi'OIR Ul'O U!lper 
Kurrunerdg-ian. 

(-4) - Thol'e is ·no l"ngcl' any uv idcncc that the Kawhi.:. section 
reachue th~ b&se o f the Cretaceous. 

Discu.ssion by Wellman, Brothers, Kear, and '11. M. Hrunil ton. 
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6. Ocolocy ot: Munvctiu by If. E. Fyfe 

!.lengaia, an island ol' ~hq Cook Group , is thn ramnnnt of an 
en>•ly TcrtilU'y baso.ltic volco..no completely suri•ounded by a mass­
i v e raised reef or nn avoraue 11idth of 50 chains and possiblY as 
much ea 120 ohainn in one ur cu . 'l'hc ccntcul volcanic col'e and 
the raiecd l' ne:t' , in t he lower part of whioh P , Mar shall reoognhed 
Lopidocyollnos or pl'Obabl y PJioc e n e ·ago , is truncated by a · gently 
domed post-Miooeno surface of marine ~rosion, 554 ft hi gh at the 
centre of the island, The rnisod l'ocf , bl'ow:n a a the Ma.kD:toa , 
stands as o roughly ci t•culor r:11npa.rt tUI'roundJ.ng tho vo.loanio 
core; ita uppcl' eurfnce i a 110 fl ond 230 ft high at ita outer 
a nd inner . mat•gina Peapcc'tively, 

Landwar ds , tho Mllkatoo is bounded by precipitous walla , at 
the boas of which a1•e olluvial flats , little above sc~a-level , ot• 
gentlY rolling hillocks between tM flats . 'l'-huse flats ond 
hillocks oocapy a wide muot-like . depl'oasion botween •the Me.kuteo 
and t he oentt•nl cot•e , Rarely does ' the Mokatua c.but upon spurs 
o'f the oent••al vo;J.oanic moss , and there ut•c 1'evt outc r ops of lagoon­
al ltm~atone w~tn1n the moot , ull at inc9nsida1'nblc alevation, 

'seawards, the Mokat<Ja is bounded by precipitous slopes that 
d eace!'ld from a wave-cut platfot•rn ut 100-110 ft alev~tion, to the 
inner margin of a lower platform at a height of 45-50 ft, Still-
stands of sea level at elevations of 30 !'t, 25 ft, and 10-15 ft 
are indicated by somewhat obscnl'e, discontinuous benches. There 
io a wel.l-developed solution niclc in the litn~atone at sea level, 
and.pne 6ft higher, 

.. Landwards from the Muka tea a few small iagoons, discharging 
by subterranean pa~sages through thu raised reef and a& yet in­
completely 1nf1lled by the agr;rading strellms, indicate a former 
sea level below the pros<mt, . 

To.the north of Onuroa and within tho lngoon enclosed by th(l 
present ft•inging re.cf is u truncatud plutform tht1t st11nds about 
10 inches above low t•1de, composed of limestone that is uppB.l'ent­
ly P&l't of the ancient rG"?f-<TttiSS, 

At a . guess, about 2Cfl, of the mass of' the rais<>d reef is com­
posed of coral in position of growth, the rern<J.inder being recemcnt­
ed fragmental lim<cetone. 

Terrace remnaJlts and shoulders on spurs developed by radial 
drainage on the v&lcanics, mark four partial urosion cycles 
above present base level, These may ultimately be correlated 
with caves .. which penetrate the reef at different heights and 
through which the interior drainage passed at the various stages 
of uplift, 

The reei' oonvnenced llB a !'1•ingine- l'eef nnd appru•ently vrith 
subsidence beoBltle o bar.l'ier rc.e.t' , Whetll<.:I' the mo .. t is a product 
ot: a'Ut'5Bltl eroeio.n on !'r!lal\ b<\snl t und nsh sinco mat•ine planntion 
ot the island., or on fine det l'i tue tro t filltld t ha lagoon within 
a barrier. I' eef' at th.e lX: riod of plJ.nutiOJ1 i<l unc<n'tain , but the 
latter hypothesis i o 1'a.vour tld , '!.'he: tunount. ot' lu t<lritie eartch 
required to fill solution euviLlnu ln ~"" t•:..it•od 1•uu:C <~ou ld 
euggeat that dw•iniJ pl .. notion coushl<~rul)l~ Lluant 1.t1cs of vol­
canic netri'tuu wet•e sr:op~ ovc1• 1l , nn<l th ~ t such .t'illlnr; wc.a 
not- bll'd- ~l'onapot•tod aG suggusted by P . Marohall , 

The ubove is un <Jlto;•nutivc: ~xpLonution to that oi'fered by 
P, Marshall for the history of th" 'island; but much more field 
wol'k is required l'>y u tvum corwh:tin1 ~ or ut least a pulcontol­
og1at 1 a petrolue;iet, und u Otll'V"YinG technician to ~lucidate 
the island's history. No t\IO islimds s<Oen dw•ing the trip 
have similar histories, 

The ab.ove was incidental to on assessment of the value of 
the manganese on Mangaiu, ThCJ volcanic cot'e of the Islard is 
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duoPlY woathm•od ;o 'lutcr1.Lic cluyo and ot.rtho, · .und tho munJ:!UnOoo 
occu1·n uo reotdual unu ""l •ln~o..,on~ nopoc1tu ooouJJy1 ns veinl'<lts , 
01•110 )< 8 , or c••ovioes oi' Lh.C> t·n••on1. bostu t within 15-20 .rt o1' tho 
80 .-t'ace or the dceply-wouLhot•dt!. zon e. , ot• 1111 dlscontinuouo cor\­
oretionat'Y masse':'_! uncl !~lop..: plucurn . Tho ftltmgnncoo "ore" .is 
oailomelnna o£ 90i!> ldnO:> cont~nt down to lol'l-grndc fcl'l'o-manganeso 
0 0 ro" ot: little MnO:! content , and nowhere on thfl island is the~e 
any e.oonornical~y ,wo:rkoblc depoai t . 

One specimen dt.scloscod complutc: replnccmont of reef' limestone 
by iron-manganese oxide. 

Discussion and questions by Beck, llarrington, Collins, and 
Fleming. Laterization of' the basalt 0xtends to u depth of 
18 ft. ·. 

7 . Cretaceous /\go or lll) rinrJernums Conqlomcrnte in No~th 
Cuntorbury, b,Y D , llw~ilton . 
' l 

The older rocks outcropping in tha Hur\UlUi Oorge 1'1'0111 the 
Culverden Plain to Etlwl ton, are pl'Odomino.ntly medium- to fine­
graincod clastic and tuff'accous greynaclcea , end micaceous argil~­
i tee, in which lenees of moPe or loss col,cnrcoua aund.etonoe and 
argilli tee o,ccur . Pillon luvas, with llllaocio.ted marbles which 
have yiBlded rhynchonollids, are .interbedded in tho sequence . 

), t thu si to of' tho 8\ISJ>Cnolon bridge over the Hut•unu i River 
( towards the CO)> gt' the s co tlon} two con~r.'l.ornero:te hor izons occur . 
The neaociat,ed :!'olspothic lll'lnilllton.:s contain Jl l•oi'uss but poot·~y­
,Pl'osorved plant l'ornuino . Th.:l youngol' bads, lying to the aouth­
t>aat Q1' the conglomct•a tea n""e comparable 11 thologica.lly w1 th 
those occurring bolo11 th.e oongloclltn•ntes . These. younget• beds 
a lso hnve pillo11 lnvaa and lmpert'ect impJ•,essiona o:r rhyncnonellids 
in the aesocinted calourcous eodimenta . Graded beddit\EI occurs 
below. and above the conglornel'otCl bands and the conglornul'atcs , 
too, ahO!'f ~apeated g~·o:dod boddlng. This wou~ auggt>at rcde­
poal tion o1' sedirnonts undet• gt~oaynclinal conditions . Geosyn­
clinal conditions t\1'\1 t•lso sug;:{ea1.od by 1.hc pl'csenoe o:!' pillow 
lavaa in the young<~ at l' "''t of th.:: socruc:nce . Tht. whole aet1 ~~nce 
la modcra toll.y lnduruLold IJJ'ILI deeply involved in the I!Oet-Ho~·onu1 
erogenic movements. 

The f'ollowing f'osrdls have been coll<Oct;;d from the conglom-
erate: 

1. An amrnoni te cull<octc d from u bo11lclm• in. the Hurunui Rivoi' 
bed by Dr. Jobher•ns and recently redcscribed as Ido~ 
speighti (r,tarshall), o'f KimtH8ridgian age. The mati'iX was 
compared with that r,f thu conglomet• a te, but similar r•ocks 
occur in the gorge sc:quonce. 

2. · Belornnites f'rom an angular bloclc of calcD.reous siltstone 
in the conglomc~'ute. Though precise dctvrminution wus 
not possible they :.11'8 

either. Aulacoteuthis, Vihich is more characteristic of the 
Lower Cre tucc:ous, but also· occurs in the Upper 
Ju.-ue sic . 

or Cy1inrh~u tctlth-i~} 1 which in ·aC:ll-kno':Jn 1'rom the 
U1Jpcr-Jurnsoic , t,ut alGa occurs in the Middle 
Jut'uu:l1C u.ud Lc~\·/~;r Crutuec.ous. 

3. A rhynchonellid from un nngulur block of' co.lcareous sand-
atone from the conglomerate. Tentatively this is des-
cribed as a "rhynchoncllid nith !'ibbing like that of' 
Pereg:rinolla- n Crotncuou~ genus of Europe 11

• 

4. Small wnmoni tes f'rom ::m an~JJL<r block f'rom the base of the 
conglomerate. 'l1 h~:;se havl] J)80n tentatively identti'ied ae 
the inner whorls of Annpachyclincus of' Campanian age. 
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T)1is is the fir>1t rucord of Crotu~cDilS fmioils to be oalluct­
• ad in_.aJ.t·U f'ram thu undGrmu:os in North Canterbury, 

. . ' 
Boulders in the con~lomorate consist of angular sedimentary 

rocks and woll"-'tobund.ed 1v,noous -und mot:llliOr].>hic ro·cks ··~micro-
•· granites, qua~,~~-J'.~rphyl'ics, hor_~.fc:ls, and green greywacke). 

8, 

Discussion: Fyfe l'emarked that in the Hossack area, at the 
)1ead of the ~a"'!'er .Riv.el:', a conglomerate occurred that mignt 
also be Cretaceous, ··The· greyv1acke underlyinc; the llanmer 
"Marble" might be of similar age. Wellman stated that a 
similar conglomerate of :(.ate Cretaeuouo age was found in the 
Awatere Valley·,· AppArently ·geosynclinal conditione had 
persisted intn the· Cretaceous Period, and the conglomerate 
had been radopositcd by turbidity currents. Kear said there 
wee a similar· sequence at ·the top of the Ohauan of the Kawhia 
area. In answer to a question by Warren on the source of 
the igneous rocks in the conglomerate, Fyfe mentioned that 
these rocks, together with th<.l fine gold, magnetite, and·" · 
radioactive·• zircon and. hyacinth in the conglomerate, indicat­
ed derivatd..on: from the West ·Coast. 

Tile pl.'O:b3.6m eoncelnls the .. ags., stratigraphic position and 
structural relationS::.COf--Tangihua Formation which consists of 
basic lavas·~'ana doJ..<>J>.:i..tic intPUsives occurring in 20 steep-sided 
irregularly-embayed massifs in Northland. Sediments interbedded 
with the lavas cor,tain Inocc,romus ut several loculi tL.s, and an 
Upper Jurassic Mefeuf>rinulla at Pandor a Boy. Tcmgihua Format ion, 
together with overlying sedimen ts of Clarentiun to Otuian age was 
deformed on nol'th-W~Jst axes :l.D \lJlper Paroor•CJ. time, the !'olds hav­
ing o. short wave-length, and large amplitudu, Subsequent de­
position of Altonian sedimen ts and volcanics was :followed by a 
second folding on west-north-west axes, in Southland time, the 
folds having a long wav•c-length and variC~ble "'"l'li tude, The 
Tangihua massifs ha,ve baen exposed by erosion where the crests 
of anticlines of the second folding cross the crests of anticlines 
of ths first :folding, A plasticine model showing the e:fi'ect of 
:t;he two fold-systems cr<e•ssing ut 20 to 300 was handed round :for 
iD!lP<lC~ion. It pl'ovided a three-U.im8nsional picture of the way 
in which the second foldin~ lml')'•Jd the axes of the :fil'st folds 
into S-shapcd · :fm·ms wi Ln rapid chan00es in direction und amount 
of plunge. This_soluuon of the structural pm•t of' the Tangihua 
PI'oblem can be applied to the East Coast of tha North Island, 
where maps of Cretaceous and Tertiary sedimen ts show clearly that 
folds on north-east axes have been deformed by later -folding on 
north-west axes. 

9 . 

Discussion: Brothers aslced u question about the Tokatoka 
Range. 

Poruminii\wnl ?.on. o ln the Umwl' Olicroo.,ne of thn Wnikuto, 
by N. de 'B . Hot•nibroolc, 

In the Port Waikato - Kaana area, good sections at Waik3.wau, 
Kaavlfl, Waiwiri Beach and Limestone Downs. have provided a sequence 
of Foraminiferal :faunas that can be correlated with the micro­
l'aunas of 'the sandstonos and siltstoneos inland at Mercer and 
Kopuku.' · 

--.tJTh!l (oomposito) couotal B~CJU8nco has been zoned as :follows: 
,. 

,.,., I • t' 
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pr..EISTO?ENE s a nds , 

~----~~~--~-- di sconformi ty 
,,.. ,, ,_, 

to', •· 
1 • ' -

WAIKAWAU BEDS 
• 200 ft . 

'· ... 
'!JAaDr;l'A" BJ;:DS 
circa 4· ft 

"MAHOENUI" 
1,80 ft ;" 

TEl KUITI 

silts tone' 

siltstone 
& sandstone 

Valvu1 :1.ncri n ouulcii 
Staffi o s2nulotu 

Textul:l~in? n . Qp, 
( Poor fnwll!.s) 

sands t one & Cl uudry1M ruussi 
phospl1 , borrls Ehl•c nbergl nn 
& limes tune_ Spi rolooulinn novo-

. :~:e olonuico. , Cythel•j,don 

minor bored zone 

n a r k gri tty 
sands 

Gv r o i dinoidcs a ll'an i 
E l p hidium ~ff. r o t n tum 

rn~rkcd bored zone-----------~------

Mas sive 
grey 
eiltstonu­
sandstone 

limostono 

Re ctobpliv i nu mo.ol'iolla 
Gyroid , allani , 
Lenticulink mnm!l ligel'a 

C1b 1cide a thia rn 
Gaudry inl1 r euss :!, 

- E Ph 

D Po-Ph 

c Po 

B-2 Lw 

B-1 . Lw 

A' . Lw 

The 10Cardi ta" Beds are still a lJI'obl~m but I prefer to group 
them f'llunally with 'the und~rlyina beds as they are evidently still 
Wai.takian, 

D zone vtaa v~ry poorly fossilifcl' uu e and the faunal scquenco 
in the Koberoa Siltatone at Mercer ~hore E and D zone forms occur 
together s.uggtJsts that the calcareou.s E zone species may be ab­
a .ent from D zone through la achi n[l in the Bullring section in the 
coastal distric t. 

Suggested corr e lation ovi th inla nd b eds: 

Kopuku sandstone : 
Kopul;u sil tat one: 
Koheroa siltstone: 

C zone 
D & E zones 

D & E zones 

Auclcland Distl'ict, An att<O•npt to ::.pply this ~onation to 
the . Waitemutu B~ds-is . as follo •s: 

Lower Wa~ttmat"' Bc·ds ;:~ t 'Nhi tford and Mal' netai (Papalcura 
Limestonu) , 1.\otutllpu Island, Orakei B ay: C zona . · 

Some-evidence for the existence o f E Zone can be found in 
·Sear le's paper on the geolo!'!y of th<> Wui tD.kero Hills, 
in which Finluy r8cords V, s uulc i i from below the. 
11 Parnell Grit'' ut Dlockttouse Day4 

The Manakau Breccins aro, in purt uL lc:aat , Lowor South-
land in a ge. (Cyclocl.ypeus is fil•st kno1m in New 
Zealand in th e Al toniE.n , from th ~ se bed~) , 

Disc usE;ion: Co ntri1.Jut1on r> by Kcar, Su!J;~ute /D. Hamilton, 
and Brothel'S . 
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Onerahi orou.J?, by D. K~ur. 

Ferrar gave the nruno Oner ohi Pormation to lli'gillaceous 
rocks near Whangurei . From thu points o£ view of indu~aiion 
and struotl.lr<~ the~ oppca.r 1ntormccllote in oge bctVIeen the .. · 
Eoccnc-Oligoceno Vlh<mSO.I'Oi Porn.ution (coal , sanda tone, limea:tone) , 
and the basement Wuipupa sroywuckes . The y oleo contuin uppor 
Cretac·eous to Eocene ·fossils . Hence Fcrrar mapped the North­
land CoaU'1elds on the assumption that. they occurred only below 
the Whangarei Formatio,n . In ac tuol !'act they have never been 
round there in 1;he field, and only t\liC" ln drillholes. 

•, . l ' ' . 

Almost all the On.:orahi roclco of the i'!lmcdiate coalfield area 
were emplaced- -in. th" uppur Tertiary, and liG in space between the 
Whangarei Formation and the Pleistoc8nc basalts, They reached 
their present· position by slwnpin1:>;, prGsumably from the nose of 
a thrust. or nappe. .; 

It :Le pl.'oposed that thu nnma Oncrahi Orcup be applied to 
those few rocks in t;h a i1• cut'l' t!C t sua tigrnphical posi tiot:~ that 
hnva been struck in coalfield drillholes . They oan probably b~ 
subdivided into BIAal.lor units olsewhere . The name "Onerahi • 
Chaos" w111. be used 1'or those rocka ln the lnunedtaae coa.1field 
ot'ea that were emplucod by alwnpinl'; in ·the Late Tert-iary, and 
which cannot be auudividcd 1n our present eta te of knowledge. 
It may Vlell 'ba' poaeibJ.e to rnnp their aq'Uivolenta to the west, 
wbero the nappe or tru•uat is unslumpc;d, 

11. 

Discussion: CowmGnts by Wellrnan, Harrington, Grant-Taylor 1 
end Boweri: 

Gravimetric Putturn nnd Gt,c.l o~•icnl Stt'uctura o/J he South 
Island , by J . T. Xinsma . .· 

Oravirnetric an0111al1ca of' -40 to -105 millig.J.le in the South . 
Island at'e all aitulltud 1n o zond occupying a narrow strip of 
cou·n tt'y be tweon Lo•:o 9/nka tipu an<l the Spt:Y\1301' Llountaina . These 
anomalies euggoqt & muas-doi'ect in the crust. Thll topogt'aphY 
over the negative =one is not high onouuh to oxp1ain the anomaly. 
The Soutb.orn A1pe l1ue tr> tn.., \lust or the nogn ivo zone , auggea~­
ing that the South Ialond t.luin R!lngo , ot• crest ot' the South 
Island Goanticl.lne, bypass ed its t'oot to fct'm a large nappe. 
The various a~ I!C tl c l' th" O.dv uncing geant1c11nnl cr st ere com­
parable with Isl!uld i..ros o1' tm Et1at ond W~;:et Indian , and SvtiRS 
Alpine t:;-pes. --

The stress has been in 0\ El'TE - WSW direction. The Alpine 
Fault is the · _surface expression of the ovtJrfold plane, and the 
transcurrent moveo.1ent ulon,? it is u natural result of the over­
folding movement. 

The Chatl)run ·- Mernoo Bank Rise may be considered the tnil 
end of the overfold. The Kel'madec Trough poters out against 
this Riee ond shows a rmstvmrd drag after passing Cook Strait. 

Towards the northc~n part of t he Southe rn hlps the nappe­
structure dies out ond the South I s land lols~n Rongc is centred 
over the 'zone of nogn ti ve anomaly . This at>~la shows quite 
clear.ly - by tl\e d e xtN•l trsnscurr~n.t :t'au l t3 1n IAarlborough -
how the South tslsnd Nappe 1'/as torn from the North Island Main· 
Range. The formation r;>f Cook Strai t wus a nutut•al result or 
the movement. 

The South Island East Coast volcanism and the Crotaceo -
Tertiary id±cig~osynclinnl noiliH1unts thore nro corr"ctly pluced 
in relations to th" I~lnnd l>rc. 

Discussion: There 1'/Gl'B mc,ny ·contributors to an interesting 
discussion, in which the rmthol' statud that he thought that 
the overthrust1ng b~gnn in the Oligocene and that the extent 



-12-

of lateral movorn',nt on ~h~ ;,lpin~ F . .llllt W<lS P.J'Obubly about 
eight miles. 

Meso?.oio Strntlllr!!JlhY nnd StruoLm•<.: , Hokonu1 Subd1v 1s1nn , by 
r. o, MoKulla••. 

in 
The paper waa o. progrose rcrort of recant mapping ;the classi­

cal area of the Hokomti 111lls , • ' ' m:1p :md column wB<'e presented 
showing modorn Triosaio and Jut•oaaic stage boundari"s and thick­
nesses nnd distribution o~ early and recunt fossil-collecting 
points , Warepan , Otupt:·iun , ond Aratauran bods not previously 
r ocol'ded hav e been m.~ppud as a thin sequence crossing the Dunadale 
Valley Road along tho south margin of the Hokonui sync line, 

The total thickness of beds in the Eastern Hokonui Hills is 
42000 ft, the lowest 3000 ft exposed probably belong to the Maitai 
group. The richly fossilifcrous part of thll oection ranging in 
age tram basal Kaihikuan to high~at Ururonn is 12000 ft thick, 

A large sparsely-fossiliferous area in the central Hokonui 
Hills can at present only be grouped in the Temaikan, ss even 
though there is a thickness of over 12000 ft there is as yet no 
fossil evidence~r higher stages , 

The Hokonui synclinc is very uneymmetrical , steeply-dipping 
beds being confined ~o the north limb , and to the small area or 
uppor Trtassio and lower Jurussic rocks in the Dunedalc Valley . 
Beds on tho southern limb dip at about 10° and in places have been 
warped into minor fold,. . A large nwnliol' or small clookwiao-
transcurrunt :faults have been plotted from noria l photogruphe all 
striking close to N.N.E. Onc or two small anticlockwise t't'ans-
current fnulte striking N.W. combint:d wi t h those suggest East­
West compression. 

Two muoh laroger fllul to with dmmthrow to the west and striking 
N.N.E. are inferred from the faunal succession. Those are the 
Bastion Fault or1ginLlJ,ly mapped by Cox in 1 e78 and the Otapiri 
Fault along the Otnpiri V<1lluy, which }Jrobably causes repetition 
of the highly-foesil1foruUG ~ratuurm1 beds on th~ north face of 
Flag Hill, 

13. 

Discussion: See Paper 17. 

The Nutut•.:: or t!loJ UN~r Pa:O~o c-Me~ozol<: .Lundmnsn to the 
Wost o!' N<.:w -Z'on.lanrl , by A. R. 1u-teh . 

A lundmaae, now subm<Jrged in the •rasman sea , beyond the 
rtoatern margin o!' tlev Zealand , has lon~ been postuluted by N£Jw 
Zealand geologists, from their study of tho U pp~ r Paleozoic-
Meoozotc gooaynelin«l aorluu ncu , The f acias , rocogni.aed in the 
rocks oJ' the marginlll syncllnc in Southland, Nelson and AucJ<lond, 
indicnt<l the Otll.go41at•lborough schist bnlt no th.o axial r e gion of 
the Now Zealand gcosynclinu ond the subrnorgcd l!tncllnass to thu 
west or it as, an ot>ogunic belt , 

The ohangoa ;in th., t'oruland facias ot' the tleu Zcalund goo­
ayncline wi. th time bl!at illustrate tht; nnturo of ~he londmass . 
The andes1 t1.o na1;uvo or tlt<: v olcanoP,unio sodimc.:nts in the 
'l'akitimu and Dl'ook ::tt<•cot !(Coups sugp;<:sts that in Ourboni.i'el'oue 
time the lnndmnas w1a n vroJ.onnic arch.l i><> lu..:n ( rot• cri ttn-iu suo 
Enrdley 1 1947) , Thu Loll• I! Pu<'tnlron O•HWloout~:r•u t.ua with OOl•ioue 
endoait1.c and minor l!l'Hni~ic componunts ( un-uoclu t cd w1 ·~11 R!tWgin­
al unconfot•mUy) indicate that thu CarboniJ.'.:roua ? londm£uls was 
o1ovated to form n lurg<>.l' v t•lunnic i()lllnl.l o r idando , c: , g , 
modern Jspnn, (aotl Ent'<lluy ; OrtlY u~ , 1 ~11',\\.l' 1olonlto ot' ll vulowtio 
nrchtpulugo with s lon~ eoolc.~ic:al hlcttH'Y llavu gNmi tea urd mc: tu­
mot•vhoaod so(].1ml.ln~3 llXposod ln thtrm), 'l'ho Uppur Pc rmian -rocks 
or tho North 1slend, thU Wa ipnpa and Tok.."l ~on Hill groups , point 
to a landmass oimil~tr ~" tho~ in ~be Gru•boniferous . The Tr!easic 
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conglomerates, s~rn11Ul' ~o ~hosu of the Lower Pci%1an und again 
866ociated vnth marg1nnl unconformitios, in Southland, Nelson 
and Auckland, suggest fuz•th<3r uplift. In the Jurassic the 
arkosic marine sediments and doul-mr,asures indicate a landmass 
of high relief' E\Pd predominantly granitic rocks. 

A volcanic arc is po s tulated to explain the distribution of 
the pre-Cretaceous rocks in the southern islands of New Zealand, 
The Otago Schist is considered to extend through the Chatharn 
Islands to Campbell Island, • 

A. ' J. Eardlcy, 1947: Palcuzoic Cordillurun G~osyncline and 
Relutud Oroguny •. ffourn, Guol,, Vol, 
IV, No, 4, pp. 309- 2. 

Discussion: Grant-Taylor, Harrington, Robertsoh, Grindlcy, 
Flaming; Wellman., and Reed contributed, 

14. Gisborne Plain Excursion, by W. A. Pullar (N.Z. Soil Bureau). 

A -:ery thin pumico wan tla on the; r:;i sed beach at Darton FH:ld · 
was examined. Indivi ftuH l pr u t'l]us nro unual.lGfact ory bucuuse of 
disturbance, and t he rnc.ntle had to be "sunsed out" by literully 
hundreds of observ~tions, The pwnice i~ considered to be sub­
aerial bec~uee 

(a) thu mantle conforms closely to th<J surfac<3 of be ach 
ridges 

(b) 1 t is found us u thin lt1yur all over the Plain; it is 
at the surf ace on the r a ised b euch but is buried by 
alluvium to a d<:pth of nca,•ly 20 ft towards the middle 
of the Plain 

(c) the layer ir.; of uniform thicknes s uf n\lou t 6 to 9 in. 
w1 th evf>nly si zod pumict: . gr'llins of ubou t 2 mm, There: 
are also lspilli of up ~o 10 mm. ring. . ' . ~ -

The ago o:t: thu e. eh ."is not c e r t ain Orenge ( 1931) . gave 1 t the 
noma or Gis"corne Ash , and Tay l ot• h 953) considers it to be oldar 
than 3 , 000 years ; 01bbe ( pa por being pro p a r ed, mops of rthich 
shown ot confez•ence) la o£' •• op1nion ~thu t it ls more l ·ikel,y to be 
ono o f the •raupo SJ.'t>UP or ahowe •·c. c . 250 A. D. As the ash wou1.d 
arrive here cold, th..,t•o uro no ch~•·rod .tro.smont.s of vtood and so 
no use con "ce mnda.. "bf the radio-actiVe ·ctll'bon mc·thod of d a ting. 

A r ecoin1eaolo topsoil hila b oen round under ~he ash, w!)tcn 
in t urn is buried by 12 rt of a~luv ium , but dati ng of this soil 
would not g i"e t he uga of tho ~>ah . Coarse sund grains and 
18.p1111 n1•e being oxrun1nod mi nurnlogicell,y from satnpl c a t11kon . 
rrom Oi.li"orne Plain, hJ.J.ls 1veet of GisboJ• no , ldu towni (axial 
range) , !!o.~atohuna "o.nd Kainrro r oa Plnina, to s ee if the shower 
can be traced o~ntinuouely rz•om pe riphury to ·~he 1/"ent . At the 
1/"ent , charr ed t'l'Bgm<.:nta in l hq ash c .:tn be da~od b y the r adio­
active curbon me~hod . 

15. Apnlicntl.on o!' M., t <ln1o r• r·hic F uei a s to tho Otaao . l.!at•lbor•ough , 
end J\lpine Scht o t s 1 l>y J . J . I! Gut!. 

One aspect - thL: rLli.~.t ion of . linr.; r.1.lc.gicul and ch0mical 
composition- was diseu::;;~,.;d, 1.t1iiH1: modii'io....:cl /~o.-C -F diagrumo . 
The close: relationship rcv~.;;uh .. d, \'!hen t..:ombin(:d with a compariP..­
on of bulk chemic><l curnpo Gi tion :mtl '.'li th the avai lubln fiald 
data, provides an cule c1uat~.! l HlC::. ifi f'oP cliscuosin~.;- met amoz• phic 
facies. 

Discussion: The effoet of original rock t ype on the 
pet rology of s chist s was discussed by Wellrnun, who usked 
if a classification by typf! and rank, like that of coal, 
c ould be used, Oth"r contributors Here Suggato, 
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Harrlngton, Bow~n, L1ll1c, Grindluy, E:chot'i:O."ld, and 
Collins (who quot"u from a letter by Mason). · 

' NeW Zealand Crustnl Str•ucture - the Gravimetric Evidence, 
-sy E. I. Robortson (o~uphyeice Division). 

Bouguer nnoma~ius are duo to ( 1) doep-suoted cftccte­
rt~gionlll anomalies , lllld ( 2) near - surface eff<:o ts - roesidual. 
anomal1oe . 'rho mountains of the !forth Iotnnd eppoo.ro to hove no 
e"fteot on the groavi ·ty picture . In t h.o South Island, howevero, 
gravity lows occur in ~he area ot the Sp<mse ro Mountaino and in 
n belt to the south-eas t of the Southern • lpe , especially neo.r 
La.ltsa·Pukak i and Wanal~& . The displacomr:nt of this bolt l'room 7 
to 25 miles from the axia of ths ' Alps moy indicate the presence 
oi' an overthrust . Obocrvatione o'f groavity be ing made in a sub­
marine around New Zealtmd and in t ho Tasmsn Sea l a1:er this year · 
should r,> r ovide m1.1eh ueeful 1n!'ot•mntion on the mb.jor structut•o of 
thO Now Zealand Region. (a. W. c. ) 

17. Lower Liassic Am111onite Zones in the At•ataur!lll of Flag Hill, 
by G. R, Stevens, 

Study of .the ammonit e fauna of the Aratauran of Flag Hill 
has revealed the presence of tha two upper zones of the Hettangian 
stage and the lowest zone of the SinemurL:m s~age. 

The zones indicutc:d by an astcriok huvc bcun reco :;-nized in 
the Flag Hill succession: 

SINEMURIArl 

==================== 

HETTANGIAN 

(Triae/ Jurass.ic Boundary) 

~~ rnric ostatwn 
Oxynoticeras ~ynotum 

Astc roceruG ~ 
Arniocer.:1s semicootutum 

Coi'oniccrus ~tlill!i * 
SCill!!!l9.£££Q.!J (Gchlotheimia) angulntum ~ 

Psiloceras pianorbis • 

~ liassica 

Pleuromya ~ 

D1seussion~ (on pnpers 1 2 and;/) : Erothcrs aaked abou t 
the nature of the FObblca in the conglom~rates. Mutoh 
mentioned that t he total thickn~as of Permi~n end Triessio 
sedimonts in the Southlund syncllnc. woe 80 ,000 ft . Othar 
contributions v1aro 111(1<1& by 'floll•nan , Grnho.ull , Kear , Robor'tson, 
Orindley , Flaming , 11/oc;a, Collino, and ~fot•nillrook . 

18, Late Plcts~ooene Gl:tci t1one nnd Fault Movemen-ts , by R. P . 
,S,Ugg{l,~e . 

Improved knol1h;dgo. oi' th<> eequencos o l' l..a'to Pluto ~ocene 
glaoiotions in Cnntcrb.ut•:,r oml Wt:stl ... nt\ to llkc ly .ti'J load to 
early agrooom.:Jnt on co•• '"l.nion of' o!vuute "" the two aides o£ th,c 
Southern Alps . W1 th 1.ncl'.Jollillf" col'lf1d<:.ncc ln ~be correctness 
ot the sequence , th.:> l'illnttva dutlnl.t o.f.' our'fncee di&J>lnccd by 
tho J,lpino and Vlair ,,u F .. ,.Jtu, :.~ •.htt Ylulro1u Rl vor , Luke !l()toiti , 
Mnruia Rivl'lr , and ll.u•pi1·l ltivu•• 1:> nol'l 111>0>' 1\•lo . Th .... IUliO<.:.n1.e 
of' horizontal displuc: .:.mc n~ o r <.:u t• tucl!lo of the same 1111" appear 
to be subs tan tiolly oimUut· alon[i' the Alpine and Wirlrou Foul ts , 
at leaat ClS 'fal' s·outh as Hnuy.l.r1 River . 'l' ho amounts o.C vertical 
movement arc dissimilnr. 
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l)iscussion: 'by Ro1Jcr tson, Lens en, and W8:'llman. 

19 .. ~ . r-:qniffibri te s in the Rotbruu-T~1upo 1Lrea, by 'B. N. Thornpaon .. 

In the Rotorua-Taupo volcanic zone, th'e volcanic rocks are 
distributed symmetrically about a N.N.E,-trending central zone 
oi' rhYolitic volcanoes and soft pumice bre>ccias. And(;sitic 
and basaltic volcanoes lie along the outGr edges of the central 
zone and these are. flanked by ignimbritcs. The outer .edges of 
the ignimbri tea abut against grcywacke ranges, Vlhich converge 

·· towards the Tongariro National Park. 

· ·Examination of cores of volcanic rocks drilled at various 
hydr.o si tee -in ·the area suggests the following sequence of 
ignimbrite-like rocks. 

100 t't' 

Up to . 
700 t't 

20 ft 

40 ft 

Pumice breccias 
U nconfol'mi ty or cliscon1'ormi ty 

f Soft ignimbrite and pumice l un ticlus 

l 
Hurdc~ ignimbri t<> un<l donscr }Jl\micc knticlea 

Hard ignimbri te and flattened 1 ovlharoi te-like 
gl~ssy lcnticles, 

·Glassy base to some ignimbri t es 

UnconfoPmi ty 

Soclimcnts- J·\Custrine or fluviatilc 

Unconfol'mi ty 

So~t ignimbri te 

Harder ignimbri tc, some: with glussy base 

Unconformity 

Sediments - laouutrine or fluv1at1le 

Discussion: 3uggute, 8toinr::t•, Stu<.J.t, H:obertson, E...1Cl Builuy. 

20. Excui• s ions from Gistornc during May 1956, by 11. '!'1. Wollman 

We were ab'le to soo representatives of all the Cretaceous 
beds during three excut•eions . Three impol•tan t sec tione \'tere 
visited . Tht: RauKwnara sect ton in t.hc lowe1• Mats Ri vel' was 
visited diU'ing the rirst day , It extends dovm t'rom Piripuuan 
beds with the kE:.y .fossil Inoc .. rntnus pnci ('ioue , the three 
_Ra.ulnlmara stages b<;1~ continuously exposed in one of th(; bci!.et 
sections lcnown. J. t tha top the To Ratan contains J. , opctlue , 
in the m1ddJ.e the Mnn{{Uatnnean cantni•ne 1 . bicori'UI@tus, and 
at the base at the ~11 ... -st stdo oi' tile nrtticline t llnt tcrmino.tos 
the auction, the i~rot•fhauun contuins I· rnngntirn. 

The second excursiun l'/US to th~ cril.icnl se:ction at 
Wuirongamai Sti'earu \'ih"'r" the Hnumurian beds of Tnpuvmeroa 
facies are in fault contact with Mokoiniun mudstona. The 
fault waS m is sed l)y Ongl0y and ;11 acph~r son, and tht.l lo•;oer 
Crctncoouo Mokoiwi ntuUstont. conGidcrccl Lo ov,:rlic the T apu­
waeroa beds and to be UJopur Cr-o1.aueous in agcc. The Taitai 
Sandstone ovt.:~rlit;s the muds ton~ and vms kno•an to b€: older than 
the Tapuwaeroa beds by Ongl c y and Mac)"'h"rsorL 'l'l1~ Tai tai 
thrust was postulated in ord~r to explnin this appal'<mt strati­
graphic inveration . 

The third day >~D.S spent in b8autiful weather at the Motu 
Falls Section - the type section for three of the four Clarence 
Stages. The Cl~rt;nco Series is overlo.in by the. ArO\'Ihanun 'ilith 
J.. rnngatira and under lain by sandston"' simila r to tho.t with 
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A tiD.fl foaailG at Kot•o.nga. Ir:t th~ UJ.Jpcr Cl~:encc stage - the 
Np 

11
terian - we woru fo ,•tunato 1n f1!tdlnG specimens of l· fyfei 

_g th" key fossil for the tnp of the stage - much. better preserved 
than any found before:. Fossils were also found in the under­
lying stages, the most important discovery beinG a starfish in 
sandstone at the top of the Urutawan. 

21 . Fiordlnnd Comolcx: Mnnnpouri-Doubtful Souncl, by B. L. Wood. 

Recent work ha.s extended mn]Jpilll:: from tho lll'!lll of meta-quul't­
zites, sllicooua mutn-groywucl<es end cnlc-sUicnto rocks of south­
ern Fiorclland nol•thward to t he nreu of hornbltmdo nnd gornot­
pyroxene gnai ee mnppod by Turner (Trans . Roy . Soc ., vole. 67 1 68) 
about Lake Mnnnpouri nnd Doubtf\ll Sound . 

Folds in the oouthCI•n oren tl'•;nd northv/UI'd and no••th-north­
weat nnd Lhe b olt of sillceou.s rocks tnuots the const about and 
south of DoubtfUl Sound. Hornble ndo- biotitu schiste and ruro1y 
cnlc-si licn~e rocl<s muke up he !laeturn purt ot' Lho sollthcrn 
l' Cgion and e xtend 1nto the Doubtf'lll Sound rllgi:On. Thoy occu.py n 
nnr·row strip nl on,J tho ooet side of Smith Sound nnd Thompson 
Sound . Tbc strip ot' schist is bordal'ed on ~he wt~st by the 
h.ol'nblende- pyroxone l'OCks mopped by Turnol' nnd on t he eas·t by a 
homogeneous hornbh:nd.c- diot•ite . They .appear to grndo in~o the 
gne·1ssss to the 1vvst , but have n very a harp contact which was 
!;raced tor several mil<:s with th<: diorito to the oast . At the 
hand of' Sm1 th Sound t}'pico.l hornulondo gncisae11 in mW'ble have a 
grad.o.·tio·nnl contuot I'IHh the dio t•ite . 

The I'OCkB of' Llt,; two r.:g:ion:<; c :ln b~ c <:.orl'clutod on lit-hology 
and the stJ•ucturca c a n bu t'o1.lowad from one arcn to the n.:xt . 
Ho 11evc1' 1 the problutns or thv r l.llutionships of ~he hornblcnde­
diorite to th.e gn.oiss nod of tho ocJrists to the gnc:1as in Doubt­
fUl Sound will l'uquir" 1\n~thet• \Vork . 

Diacuanion: .Rcud , 1'/~llrnun, lll'Qthc.t•s 1 01•'1 naloy , lflll''l'ington , 
Colllna. 


