
fl - - -
I 

' lff!!:,wsletter · 1 

' lJ}' 

~·~ 
) ~~ 

( 
{ / 
~--- ---· --

~ - ---- - . - ·- 2) . 



!'f...J! W .. S LE T T E R 

---------·- ... . . . . . . ,. .. . . ...... ·-- --
No. 6 May 1959 

--~- --· --·· - ---·~ -~ --- .. ··- ------····· ... ·~ ~ - . 

.Aims of Society, Officers , and .Newsletter 
Minutes of 3rd .Annu,al General Meeting 
M:illutes of Conunittee Meeting 17th I.Ioy, 1958 
Financial Statement f~r year ending December 1958 
Overseas Membership 

• Pers<"'nal Notes 
Geological Notes frcun the University of Otago 
Geological Survey One to 1\10 Million Ger>logical Map of New 

Zealand 
Disco\Ult nn Geological Maps 
C'.eol.ogy at Victoria University of 1.\'ellington 
Geological Mapping in the Cla rence Valley · 
Notes on the N. Z. G. S. Confere nce at Reefton, May 1958 
ANZAAS Confel'cnce at Adelaide, September 1958 
V. U . ~. Geological Society 
Igneous Geology of the ~~ddle Awatere 
I'ol.'"ITI3.tion of a Ge ological Group at Christchurch 
Notes on the Structure of the Southern l\lps by Brian Mason 
G~aciation and the Deposition of Alluvial Gold in ':rcstland 

by 1'!,F. Heinz 
N.Z. Geolngical Survey Antarctic Expedition 1958-59 by H.J. 

Harringron 
The Search for Oil in New Zealand 

... 
' .. 

Page 

1 
2 
4 
6 
6 
7 
8 

9 
9 

10 
11 
12 
16 
26 
27 
28 
28 

33 

34 
35 



. 
, I 

The Geolrgioai Society of New Zealand Was founded in May 1955, 
Its ~bjects include fostering investigations into the varying fields of 
earth science and serving as a medium for the expression of the views 
of New ?eala~d geologists. Membership io open to all those interested 
in the earth sciences, including ali branches of geology, paleontology, 
mineralogy, glaciology, geophysics, seismology, oceanography, pedology, 
hydrqlogy, mining, and the utilization of minerals and rock products, 
There is only one class of members, and the annual subscription is at 
p~esent 2/6d~ , 

Ol.i'F ICERS 
-~--· 

Hay 1958 to May 1959 , _ _..___.._ _____ ... .....___._. ':'"~'-"-•, 

President 
Vice Presidcmt 
Secretary 
Treasurer 
Editor 
Connn;i t:te.e 

Professor D,S, Coombs 
Mr, D, Kear 
Mr. G,C, Shaw 
Dr, J, Van der Syp 
Dr. H."f, lJellman 
Professor R,H, Clark. 
Professor A,R, Lillie 
Dr, J,T, Kingma 
Mr, R. Dibble 

Officers for the next year will be elected at the Annual General 
.Meeting to be held at New Plymouth on 27th :May, 1959, 

~1-IE NEFSIETTER ___ .. ... ...__, __ 
The So~iety publishes a Newsletter at irregular intervals; it is 

hoped about twice a year, 

Contributions in the form of personal notes, short items of 
geological or geophysical interest, ·news of the mineral industries, 
suggestions for Society activities, r eports of meetings, descriptions of 
field trips, reviews or criticisms of recent publications, and similar 
i terns will l)e vrelcomed, 

. Unless specifically indicated, op1n1ons expressed in the News­
letter are not to be regarded as the official viev~ of the Society, 

This Newsletter is published for the information of members by the 
Geological Society of New Zealand, c/o New Zealand Geological Survey, 
P.O, Box- 368, Lower Hutt. 
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MDIUTES OF THE THIRD ANNUAL GENERAL MEETnlc. Clli' THE 
GECIWGICAL SOOTI~-:.f.tc>f."t&rz1f.ALANi)y.n::'f.b' iN iiliE---

~~~~~~~i\T ~P.M. -~N:_;~~?4f~i~Y! 19~. 
The Presidt'mt, Dr. J. T, Kingma, welcomed members and thanked 
the Director, of·-thG. N.z; Geological SurvcJ[ (Mr. R,·-r. ·.·.•illett) 

• for·. in'Viting'fnelllbers of the Society to attend the GGological 
· Su_rv.ey· Staf'f Co~e-:t·Gnce, · . . • t ·.. . . -

~~: Apologies for abscmcc vrcrc recGived from Drs, ][, Gage, J, 
Irving and N.E. Oc1ell ancl Messrs. C, 0, Cl~nton, G. Eiby, 
G. D. Innes and B. :r. Collins, 

~: Dr. J. T. Kingma presided over the meeting \vhich was attended. 
by 50 members. 

Minutes of the Second Annual General Heeting held at Dunedin 
on Ja~uary 16th, 1957 werG taken as read and confirmed, 

.. 
.ANNUAL REPORT: The Annual Repor.t ·and Accounts were received and 
------adopted, As a r.osult of a motion moved by Dr. Coombs, the 

Secretary was instructed to write a letter thanking Mesdames 
Brown ard \'lhite for. their part in the preparation of the 
Shen:y part,y at Dunedin during the A.N.Z,A,A,S, meeting, 

McKAY HAMMER AWARD: The president announced that Mr, G,R, Stevens had 
-~-~~· beenawarded the Mc!Cay. Hammer Award for 1956, 

Th0 sub--committee appointed to judge the 1957 award 
reportod that it had pleasure in recommending that the award 
be made to Dr, C.A, Fleming, In making this recommendation 
the sub-committee had in mintl the publication of Paleontol­
ogical Bulletin 26, "The Genus Pecten in New Zealand" which, 
in its opinion, is of outstanding merit, 

RECOMMENDATIONS BY~ RET~I!:IQ._CQL1£ll~ 

(l) ' That t;he Secrctnry , Treasu,rer, antl at. least tVIO other 
office beur:era or .comnittee members be f110m the snme city so 

. that; frequent committee ~eetings can be hol.d and !1\.'\tter.s of 
in)portance to the. .SOo:i.oty' can be discussed: committee 
meetings by post lmve not , in the past, proved very 
Ati~M~cy, . 

(2). That the incoming committee recommend to the sub-committee 
apl)ointed to judge the 1958 McKay Hammer Award, that 
publications . releasetl in 1958, but dated 1957, be included 
for consideration with. those .published in 1958. 
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(3) .That subscriptions in. the fu:~~e be accepted for one year 
only, but that an unlimited amount \lf money be accepted as 
credit towards fu UJ.re subscriptions; 

. . l ' 
• ' I I 

~NTATIVE_~-~,0 .. ~ •. S. lJ'! /lll¥!LAIDE 1958: The appointment of a 
----meiilber to repre.sentthe society a"i' 1:Jlc 33rd meeting of 

1\. N. z.: •• A. S. in ildolaide in 1958 y/a.S left to the incoming 
executive and comrnittM to uecide when they knew which members 
would be attending, ' 

NE:'IS illTTER: A motion by Dr, c.; .. Fleming that the Nev13lettcr should not 
-·-----publish scientific and technical names. that are !1~~.!':_n~da was 

carried, 

An amendment by Mr, D, Kear to add .fonnation names t.:> Dr, 
Fleming' s motion was defeated, 

The editor of Newsletter No; 5, Mr. L,E, Oborn apologised 
to the Snciety and to Dr. H. V(, Y!ellrnan for allowing a 
manuscript name to be published, · 

ELECTION OF OFFICERS: The . following officers were elected:-

President 
Vice President 
Secretary 

. 'I'reasurcr 

. Connnittee 

Prof, D,S, Coombs 
Mr. D. Kear 
Mr. G. c. ' Shaw 
Dr, H.,.-!.',}ellman 
Prof, R. H. Clark 
Prof. A,R, . Lillie 
Dr. J,T, Kingma 
Mr. R. Dibble 
Dr. J, Van ' der Sijp 

: ' 

' . 
POST OFFICE SAVINGS ACCOUNT: Mr, D.G, Gregg moved, and Mr. L,E, Oborn 

seconded, that the Society's PoEJt Office Savings Account be 
transferred to trustees appointed by the newly elected officers 
_and connnittee, 

· CJ\RRIED, 

There VIaS a vote of thanks to the retiring officers and 
committee, after vmich Dr. Coombs,.President, took the chair, 

: 



Prof, D, Coombs in Chair 
Dr, J,T, Kingma 
Dr, J, Van der Sijp 
Dr, H. ·-r, ·:tellman 
Mr. D, !Cear 

· Messrs. G,C. Shaw and L. Oborn (eo-opted members). 

Bu_siness: 

(1) McK~ Hamirler Award 
i . 

Mr. Oborn reported that 4 hammers had been bought, one had been 
inscribed ·for presentation to' G,R, Stevens1 and anoTher needed to be 
inscribed for Dr. C, A, Fleming , 

Custody of the original llcKay Hammer was discussed, It was 
resolved that the r ecipient of ·the award v.ould not have custody c-f the 
original Hammer, and that the Director of the Geological Survey be asked 
if the Survey could house :i.t .saf.ely, and preferably , disp-lay it, 

'lhe following sub committee uas set up to select the next r ecipient 
of the Avro.rd:-

Prof. D, Coombs (Convener), Dr. D,A. Brown; Hr, I.C. McKellar , 

(2)' _ .s~bscr~~~ 

It was resolved that it be announced in the Ne1\rsletter that 
subscriptions cannot b e paid in advance, but extra money paid would be 
credited to future subscriptions, Subscriptions already "paid in 
advance" >.Ould be honoured, 

.As several .requests hac1 come in for previous issues of Newsletter 
it >18.S resolved that 50 copies of Vol, 1 1 Parts 1 - 4, be run off, 

(4) A~pointments 
Treasurer 
Editor 

· ' Trustees 

Dr. J, Van der Sijp 
Dr. H. ;:r. ·rellman 
Dr, J, Van der Sijp 
Dr. H. ~-r. '.'Tellman 
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. .. . ' 
(5) AIW?.~.n~ep~ .. ?!.A!'I~.·~~!'·S.~e~!l!!!lE..~hve 

Left in hands of Wellington and Lower Butt .menbers. Suggested th~t 
Dr. A. Lillie be approached, and Hr. B.L. rf9od if Dr. Lillie unable to 
accept. I i 

. (6) t 1 ; ! !"E---~~--~ti!:IB- , 
! 

The next A. G.:M. will be held wherever th.i next Geological Survey 
Confe~ence is· held, Dr. Y.ingma to report on ' this, 

'· . 
(7) ~o~e.E9~~~ll:~~!:'£_!'fe•'ISlett~r ~ I 

'.the possibility of having the News~etter commercially cyclostyled, 
ass~M~bled and distributed was diacU~:~aed , · The committee in gereral: · 
approved the idea, but it was realised tlia.t 'the subscription v.Quld have to 
be raised if this v/Cre done . '.ll1is will be .!Uscussed at the next .Annual 
GencJi'a.l l:leeting. Dr. 1'/ellman was authorised :to get some coromercial help 
with thll nevml.ettm· vr.i.thin the limits of the Society's funds. . . i 

( 8) Q?.E~!:E.:t"l..2£ .. li!:fi_S~ 

Dr. l!lellman suggested ideas for the future content of the Newsletter, 

' I 
Because New Zealand archaeologists and &El9logists have l1'l';!,l1,Y interests 

in common it was resolved that the aoting-secr~tarY send a copy of the 
1ast issue of the. N'eweletter to the Chairman ot the N.z. Archaeological 
Society, Dr, J , Golson, with a letter offeri.ng to publi13h nGwe and. 
announcementS of his society ' s actiVities. · 

' . . 
(10) ;!Ete::..~~~~~29:91'.::~9.!1..1-!1.1~eralpQ. 

Professor Ooombs reported on recent moves to promote international 
co-operation in mineralogy, including an agreement between the British 
and American Mineralogical Societies for publishing an enlarged 
"J,!inei"alogical Abstracts" ·and. the setting up of an International 
ltlneralogica.l Assooia tion. 

I , 

G,C. SH:AV{, 

.. 
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FINANCIAL STATEMENT FOR THE YMR ENDING ECUmER 1958 
---~-----· .. __ ..__ __ .. __ _..__.._.... ... _ _......,_ __ ·~-- - ~--~ 

I 

~~~~ ~~ 
£ s. d. 

sundrY expenses (stamps 
stationery, etc,) 4.19. 6 

Printing Certificates 
for McKay Awat'd .1:£..~.::. 

Total expenditure 

p,o. Savings Bank 
Petty Cash 

15, 17. 6 

51. 1.7. 5 
_ _1:..:- · 9l 
£70, 1.5. ~ 

£ s. d. 
Balance brought 
forward from; 1957 36.17. Vz-

Subscriptions ' received 
during 1958 !" ;5,3 .1.8, 7 

Total income ' 

I . 
(J, Van der Sijp) 
Hon, Treasuxer, 

. ./m artic).e by B, 't7. Collins entitled "Geology Down Under" published 
in "Geo'J.':bne,s 11 laat August describea the activities of the Geological 
Society of .New Zealani, and aumnarised geological work in this country. 
Aa a resuJ.t, we are pleased to announce that the Society has had several 
applications for membership from ~orth American geologists~ 

The American Geological Institute (2101 Constitution Avenue, 
Y/ashington 25, D. C.) which publishes "GeoTimes 11 has forwarded three of 
its ·p~blications: 

"Glossary of Geol<;>gy and Re la teSt- Sciences 11 (edited by J; V. How ell) 

"Directory of Geological Material in North America" by J,V. Howell 
and A. I, Levorsen. 

"Earth for the I.ayn~a.n" by Mark W. Pengborn Jr, (a list of nearly 
1400 books and pamphlets of popular interest on geology, 
~~ oil, maps anc1 related stt"ojects). 

Mffi!bers may borrow thes e books from the Secretary, 

The Executive Director of the American Geological Institute will 
be pleased to receive notes and articles of interest to their members 
from New Zealand geologists. 
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DR. D,A. BROWN, formerly Reader in Paleon ology, Otago University, 
is now Profe~sor of Geology at the University r' f Canberra, Australia, 

; I • • 

: .MR. J,D, CAMPBELL, formerly Lecturer at the University of Csnterbur:y, 
is now Senior Lecturer in Geology at .the Univers.ity of Otago, 

. I : 
' I 

DR. R.A. COUPER, formerly of the Geologiqal SUrvey at Lower Hutt, 
is now With N. V. de Bataafsche· Petroleum Maatscliappij, Holland, 

. . . ! I 
I 'i 

The GEOLOGICAL SURVEY BRANCH OFFICE AT ntvERCARGILL was closed a"ti the 
end of 1958 and transferred to Dunedin. Mes<lrs, I.e. McKellal:, B.L. 
wood; and A,R •. Mutch are now stationed at Dunedin. 

. . I ~ 

DR. H.J. HARRINGTON of the Geological slirvey has .accepte~ ~position 
at the University of New England, Armadale, N~s.w., and has left New ­
Zealand • 

. DR. F. KISINCKI of the British Petroleum ,eo~any, :(ormerJ,y .at. 
Gisborne, is now :at Papua, , , 

MR. A. MOORE, formerly with Todd Brothers, is now vrith BP Shell and 
Todd Petroleum Development at Gisborne, 

}.ffi, M. PICK, formerly of Todd Brothers, is now at Stanford 
University, California, 

MR. P.P. VELLA, formerly of Mangaorapa, is ,now at Victoria University, 

Wellington, 

' DR, H,W, WELIMAN, formerly with the British· Petroleum Company at 
Gisbornel is now Senior Lecturer at Victoria University, Welling.ton, . 

I 
I 
I 

I 
I ' 
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GEOUJGICAL NOTES l"ROM TilE 1Jl'IIVERHITY OF '0Ti1GO - -~ 

. Congratulations and best wishes are extended to .Dr. D. A •. Brovm on his 
appointment a·s the first Professor of Geology at esnb+rra University 
College. Dr, Brown took up his appointment as Senior Lecturer at the 
University of Otago in 1950 and becrune Rellder in Geol6gy and Paleontology 
in 1956. \Vhile at ~edin he published 8 papers .an,memoirs on .Polyzoa 
as well as other works, · . Fre entered i'ulJ.y into ·univ sity activities · 
and was a hard-working member of numerous committees. His place is 
being taken by J1r,• J .D. Camp bell as a Senior I.ecturerf 

. I • 

Another loss is that of Dr. w.s. Fyf.e, until redmtly .,Reader in 
Chemistry, who took up his duties in .mid- Ja.nuary W3 Associate J>rofesaor 
of Geology in the University of cali:fornia , Bel·keley. ; Ample tribute to 
Dr. Fyfe ' s energy and the inspiration he transmits to bis students lies 
in t he I'IUlliber of papers and theses which have been published or completed 
in i;he three years since he stnrted to set up his high- temperature high­
pressure laborat ory in the University of Otago , They cover such topi_cs 
as oalcite-v10l lastonite equilibrium, chemical equilibrium in magmatic 
gases (A, J . Ellis) , ana1.cime- jadeite-albite equilibria, the.use of 
vapour pressure measurements to detennin.e the dissociation temperature 
of bruoi te, )d.netio studies and n.n experimental and field review .of the 
zeolite facies , the latter being a joint publication oy menibers of the 
Chemistry and. Geology Departments, The laboratory is now in the ha!1d.s 
of Mr. R. M. carr, Assistant Lecturer in Chemistry, co-author with Dr. 
Fyte in a recent paper on the mechanism of the .hydrothermal 
r ecrystallization of runorpbous silica to quartz through intervening 
oriatobalite and keatite stages . He is continuing his V/Ork on kaolin­
mica- aluminium silicate stability. 

'Members of the Geology Depru:tment welcome the transfer of the 
Invercsr gill Office af the Geological SUrvey to Dunedin, ana now look 
forward to close contact with their Survey colleagues . . '!'his . should be 
particularly stimulating in view· of the current interests of both groups 
in s chis t problems, 

Follol'ling A recent study by Mr. P, Robinson, Fulbright .Scholar, of 
the s chist, particularly the "mesoeccpic" struc1l.lres , SJq!Osed .on the 
coast from Brighton to .Akatore, other Honours s'b..tdents are studying the 
schist sout h of .flkatore and that of the Ma\ll18o.tua block on the west side 
of the . Taieri Plain, while · Dr. Whi.te has co~~menced . a 1 stu:ly of the Central 
Otago schist. His collaboration 'vith 11r. B,L, Wood :of the N,Z , 
Geological Survey already app~ to be fruitful • 

.Delays in preparation make it impossible to f'orecast a publication 
date for t he late Professor W, N, Benson1s Memoir on• the geology of the 
Dunedin district, .As part of 'the paleomagnetism prOject , the ages of 
t he various eruptive phases of the ])medin Volcanic Complex have been 
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reviewed. If! a forthcoming paper it nill b& shown that the earliest 
tuf'fs and f'l•ws in the Dov:ling and Yraipuna Bay· inlier are interbedded in 
Ylaiauan marine sediments, and that the cC'ncept of a late Tertiary 
peneplain over East Otago has to be modified; 

• 1 

Studies on l'.'iesozoic stratigraphy and petrography are being continued, 
a recent ·result of' interest b eing that the .Anisia n sediments at Kaka 
Point were transported f r om the east or north-east, For hi:;~ Ph,D, Mr, 
B.M. G\lnn proposes to make a detailed petl·• logical stuil,y of the Ferrar 
Dolerites and of some of the metrunorphio rocka :of ' Viotoria land. 

I 
A welcome development in the Department ' has been th3 construction of' 

a library, and a map and draughting room in th~ attic, The former 
temp.orary· reading room, once Professor Bensoh 1 s study, has been converted 
into studies, The library now contains a fair range of' geological 
literature, ' 

- -~·~ . ·----! I , 
I 

N. Z. GEOJ..DCICliL SURVEY ONE TO 1"/0 ~ILL!ON 
-· GEO.r@-'fCALffi\i'i(JpJiiEif'iEA'LAND 

! . 

Qpe of thc, mnin geological . events of 1fs~ year Was the publication 
of the not1 geological fllt\P of Ne,v Zealand. . ifc would lilt~ to con,gx:atula,te 
Mr . Cedric ·'¥ebb on t he excellence of the repr6d)lction, which ranks high 
as a geologioaJ, map, and is by fa-r the best geolog'ical map y et prod\.ICed 
in . this country•. It is worth noting that al );hough tho toP.ographic base 
map 1vas r,oduced1 t he geological· da:ta l"r.la originally dpawn on: the sQ!Ile · 
scale as the final map , 1 

---·-·-- -. -~-

DISCOUNT ON GEOLOGICAL MAPS 

The Director of' the Geological Survey has agreed to allow r~ological 
Society members ·fue same discount on maps (33±%) as that all~wed by lands 
& Survey Depn.rtment. Current merrib ership receipt will need to be 
presented, 

Mr, Willett r egrets that it will not bo possible to allow a discount 
on bulletins and other publications. 
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'lhe number of geology s.tud:ents- has increased during the 

lust few years . Clnases nre now generally large or so 
research students are o.n our books, including two from overseas 
universities , The. staf':('; norr consists of: Professor iClark, Mr. Bradley, 
Dr.- . Wel~, . Mr. I.auder and.1fr . ·-VeliUl . I , · · 

'• • 0 I I 

Student projects· include: j ! 
Detailed stratigraphic mapping at \'!airarapa, A.-rcitere and 

Cla,ren~e Valleys e.nd Nelson city · 

Petrological studies of North Island Volcanics and of igneous 
rocks near Takaka in New Zealand, nnd geological and 
topographic surveys of the ·:.'right-Taylor-Victoria "dry" 
valleys in Antarctica, 

Students are encouraged to publish their research, and instead of 
the conventional lengthy thesis, material is expected. to be presented 
in a form sui table for publication, with supplementary material in 
appendix form, 

·' ~ 
Conaidcrnble ohnnges ha ve taken place in the Department in the p!lSt 

ycax, ':.'e now occupy the whole of' the fi:fth floor and part of the sixth, 
a to;tnl of about 111 000 square feet, in the new Science Building, very 
different from the "teinp'lrary" huts of the past 10 years, The r ecms 
include laboratories for paleontology; mineralr,gy e.nd petrology; 
stratigraphy and mnpping ; and smaller laboratories fer ndoropaleontology, 
ae~entary petrology, silicate analys?-s 1 optical terhniques and 
photography. There is alao e. large l 'ecture rcom, resear$ rooms r",-,r 
senior students and a well equipped grinding rol'llll and w9rkshop, 

' ~ • ' I 

The Departmental Geology Libro.ry, with a separate room for Ncv; 
Zealand publications, is an important adv=ce of the' greatest benefit to 
students and staff. Generous gifts of geological literature have been 
made by Professor Emeritus C. A. Cotton, 

The Onekaka Field Station .- formerly the Mine l¥>-nager 1 s House - is 
conveniently placed for field training; 

The V.U,VI, Geological Society, formed several years ago,,:has regular 
meetings and makes a week 1 s field excursion each year in addition to 
those normally held by the department, 

----.-~---
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GEOIDC.ICAL MAPPING IN 'llill Cll.ARENCE VALLEY 

·-r,D,M~YHall 1 1 

·I I 
The Clnrence Valley, ai tun ted between 1:he Inland and Seaward 

Kaikouras in "back country" Marlborough, has lpng been a source of 
geoloaicnl diaollssion, · JU1 area of about 5q square miles, .between Mead 
River •and Coverham, · is nt pl;'esent being mapp_ed by Grahrun Gibson and 
tichael Ball of V, U. ',"{, o.s part of a thesis for, M, So. J. preliminary 
visit was made :to the area, with Dr. H. ~/ . 'O:ellinan1 from 26th March to 5th 
April, 1959. I 

The formations ru:e entirely marine; a nd. ra-nge from pre- Cl'etaceous 
greywacke and argillite to Mioccne conglomerate. Rocks of ~le Inland 
Jraikouras nre highly indurated greywaekes and argillites, from vihich ,no 
fossils have yet been collected, !hey are intruded by dykes and sills 
of an nlkali- bo.sio petrographic province , of presumably Cretaceous age, · 
Similar but less-indurated greyw•ackes and nraillites have been mapped 
in the Seaward :Kaikouras, where -they are believed to be U, Jurassio . or 
L. Cretaceous. : . 

The stages of the MD.ta and RaWruma.ra Series are well - establ1-shed 
C"n the East Crlaat of the North Island, and mapping of these stl).ges . in 
the area. described hns been based. on fossiliferous Nnrth Island sections , 
The top two s-tages of the Clnrence Series , Ngaterian and 'Matuan, are 
also well-established in tho area, but the atratigraphic position of the 
lower · tVIO· stages is uncertain, since it now-, appe~~rs that the Cov:erian is 
younger· than it was previously c'1nsid.ered to be. Numerous fossils, 
inclulling 6 rumnonites v.hich have been sent to; Mr. c. :r. ;]r ight of Ir>ndon • 
for identifieation, · have been collected from sequences of Clnrentian · 
rooks, and will help to fix the strntigraph~q position of the Clarenoe 
Series, 1 i ' . ~ 

Pre-Clarentian o.nd Lower Clarentian f~rniations consist dominantly 
of ·redeposited sedimcnts, while stages higher in the Cretaceous are. 
represented by shelf and transitional deposits. Igneous rocks have been 
found assoc_i?-tcd ;-li th scd:iinents of Ngateri~n ,and Tcratan age , 

. ' 
Tertiary formations in fue area include :the wel,l-known Flint Beds 

~
Dannevi;rkc) , /.rnuri Limestone (Dnnnevirke . and llrnold), l"feka Pass Stone 
In.ndon) , Grey Marls (Parcora), a.nd Great Marlborough Conglomerate 
Southlll.l"d) , · Tne Tertiary thickens towards the N. E., and the 

deposits ohnngo from shelf to decp-wn.ter i .n -the so.me dirootinn, One 
Te.rtiary seot~on was measured, but it is intended to E!XllJlline others, 
in orde~- to establish more definitely the ohn.nge in thickness and 
fo.cies, 

The- well-exposed scctiorm in the area indicate that the structure, 
originally believed to be a simple fault-angle depression, is 
complicated by folds and recently active faults, 
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Regional Geologr · ~ 
'n, JCenr (.N·.:z.'G.s. O'tara 1 Auc~.ncl) compared recent kl.r1nin& results 

near Kai1;ai,o., in which Eocen.e marine sed:lments rest directly on unclerma:as, 
probably 'itangihua voh:~anioa , with arill J:~aults in .th~ coalfields tn the 
west where Eociene coal measures al-so ·r'est :cllrectly on ;greywacke undennasa, 
and emphasised the absence of lower :ciocene and Cretaceous rocks , .He 
suggested that this absence at depth of lower 'Eocene an.d Cretaceous is a 
r egionri.l fea~ure, the outorops o:f. these roc.lcs being merely superficial. 
If this' were so 1 he thouq.ht the geology woultl be simpler than it appears 
t o' be·;· ' Tliere was little support for the suggesticin, l· i't b ei.ng considered 
th~t the Cretaceous is too ex tensive to be superficial, and, thnt the 
eXplanation raises more Jlr,qbloma than it .sOlves . . : ' . . . 

'• I • 

· ..... r.·G:· Speden (N.Z.G.s., ·Wellington) presented a.rr-ab,stract outlining ' 
his v.ork in south-west Otago (S, l84) . : • . . . 

:.)!,j, ~ton outlined the results of eight w~eks' field work by 
~!l ; rf1 Z .• G. ~. in the_Co.pe ';Halle'i;;t district of "Viotor~ 'land.' . Xhe · . · 

'Bea.cofl 3andstofle has been ·eroded from the district~ . • The eJeEosed rocks · 
ar.e l;lioti te . schis"j; and graniili te that still show graded ·and CUJ;Tent 
bedi!lng·: "' ' ·;rest-north:..west ·fold o.x~a 'have been i.nterseoted by sheets of 
granoclloJ;"i:t.e . A pcneplain orCWhioh the Beacon Sandstone may have once 
reJJt~.d .. !iils Qeen atroogly·upliftecl and deeply eroded in the Admiralty 
Mountains tO .ti1e west and deyressed beneath the Rosa Sea to the east, 
Oli,'oiil'\1;) · El.l'!d hornblende-basalt volcanoes, mainly of Pleistocene· age,.' cover 
par·( of the depressed peneplain,' ' IAu-ing the inain ice advance · in ~he late 
Pleistooene glaciers carved the 5, 000 ft, cliffs along the coast .,nd·. 
dop9'*ted ~ranitic boulders. high up on the volc>;noes,- · 

_ l(: \'T, ·• !flennie (Shell Oil ·Cotnpany) de3aribed r oo.eJ?osited (graded bedded) 
seCliments ' Oi' the Mnhcenui:Foxmation (upper Oligocone) R a pr esented Q 

map showing flute cast directions . About 20 cllroctions 11er'e measured 
a.lt>ng a ,so,uthwa.rd uidoning belt with a centro.l line from 20 miles north 
of .Ongo.rue. to Raur:Lmu, _ 1 The directions were s'ta tecl' 'to : be rema:rkably 
consistent and' not :to deviate mOl.'o than 20° fr'lm due south,. The· 
inferred aetithward i'low i; fran shelf sedirncnts• of· the same age to thEl' 
north .and auggests 'tHat the depositional ·trough \vas deepest .to the south 
wbez:e beP:a of _t!li.s age are now 1\idden, · · 

Sedimentation · 
~-~---~-

· ·~::rellman brief·ly described the characters of graded bedc1ec'l. 
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siltstone with flute oo.sta at abrupt break e.t b:t.so of' sandstone and a 
convolute la,yor in the gradation between the' s1andstoM and siltstond -
and described their New Zealand distribution. 1 It mls genero.lly agreed 
that the "!aiuta grcywnckes as exposed ncar~'oofton m'lre_ graded, but no 
convolute layers \'1Elrc seen . Tho Greenland gteyr~acko is similar, nto 
Devooinn of Reofton and the other fossilif ue Devonian and lovrer 
Palcozoic scdiments aro probably not redeposi ted, Maps ncre presented 
shcn;ing the distribution of graded and non-graded sodiments for · 
(1) Pormo- Cnrbonif'erouo, (2) Triassic , (3) Jurassio, (4) lower and middle 
Cl·ot~ccous, (5) upper Cretaceous, (6) EoocnJ and upper Oligocene; (7) upper 
Oligooono. nnd lower Mioceno, (8) middle Miocone, and (9) upper Miocene , 
nto shifting pattern of the sedimentary ba~tshoi7od a gradual decrease . 
in amount of graded s odirnents until tho Eoc.e , .a sudden increase in 
Upper Oligocenc nnd lower W.Ocene and then ~ adual decrease until the 
upper Atiooene after which timo m gx:aded bedded scdimente are kncwn. 
Gr:lded bedded acdimcnta usunlly accl.llllJ.lAte rapidly, and their distri­
bution and C){tont mny provide a measure of 1;ho rate of dintrophism at 
different times. 1 ' 

Maps =re nlao p~sontod showing flnte !oost diroctio~ for the upper 
eretaoeoua that indioo.tcd north:-co.at current i'.low ovgr the present 
Raukumarn Poninsuln and caoterly flo~ over thq cast coast south' of Hn11kea 
Bay suggesting an intervening riilgo o.nd for. 'the middle nnd upper Miooene 
tbo.t indicated flo\7 townrda a gcoMynolino m.tli an axis from Pongaroa to 
Mllhin~ Peninsuln, ':010 Hioccno rods is not fnr. from the CrotaceoUs ridge 
and o. complete topographic rcv~l in tho Oligoccno or lower W.ooenc 
seems mere likely than 'con·tinuous deposition in 'the srunc bo.sin, ne is 
suggested by the use of Maephcrson 1 s term "East Ooast Gcosyncline". 

I i 
G. J . I.onsen (H. Z. G.S, , l.owcr ilutt, 7ollit)gton) shor!Cd from simple 

volumetric conaidcrntions that "horats" anci ~ ~ro.bcns" will be formed whore 
t\vo aoti ve transcurront J'aul ts join or whore an ncti ve trnnecurrcnt fault 
i.s sinuous. lllustr:1tions l70ro taken froml tbc Runhine Range ard from 
the northern part of the 13outh Islcnd, :)imilar fc:t.turco had previously 
boon axplnined by buckling or by purely vcr1tiool movement caused by · 
tension or compression nt right angles .to t?o ~o.ults . 

\!.A. ''!ntters (N. 3 . G. S., I.o1-:or Hutt, ~~l.1i~t9n) described. 
volcanic explosion pip os of about upper Plioccnc ''ago at Chatham 
Islo.nds. }\bout 20 pipes nre known. '.!hey ho.vo nonl:-vortieal contacts 
With the COuntry rock TlhiCh is not disturbed Or metGinorphoscd and nre 
filled Ylith vesicular l:ilnburgite agglomerate 'or with a bruccia of 
limburgito, gabbro, hornblende crystals, o.nd fragments of Eocenc lim&­
stone, ·The breoointion of the fi.lli.ng nnd the lack of conto.ot 

I 
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metrunorphism are suggestive of a violent but short-lived eruption, At 
the feu places ·Where the filling is bedded it appears t0 . have collapsed 
back into the pipe after eruption, Stirfn.ce expressioh ranges from lo11 
inconspicuoUs cones to bold rugged hills several hundrpd feet high. 
Compnrison was made with similar f\"aturea elser.here thut have been 
termed "diatremea11 • I ., 

i : 
Petrolo_gz j i 

' I I 
H, C, .Arnold (Shell Oil ()o, ) presented a map showing the igneous 

flo~ structure defined by the orientation. of platy felspar and horn­
blonde crystal!!. l.n t he Sugarloaves dncite volcanics··of New PlymOuth, 
The · now pattern~J arc concentr-:Lc around several centrEis and he inferred 
that the. mae;nio. wue nn almost aolid plug when it reachqd the surface, 
'!he int:rul'lion is late Pleistoocn~ - pcst-1017er· Pouakn:i: o.nd. just b~ore 
or C~ur~ng uppe Pouakai t ,imc . · Oil ecepngcs. that · lcd to the diacovecy 
of the New Pl,yrnouth Oil. Field were first found near ttie volcanics , which 
have had cons'idero.bie interest to pctrolei.Un geologist~. ~ey hnd been 
described by C.A. Hutton ns ring dykes nnd considered by petrological 
correlation in the COrcun::uidcl tc bo of Miocene age, 

; . 
J , J . Reed (.N. Z. G.s . , lower Hutt, Vlellington) considered that the 

petrological contrast between the !:lokonui nnd Alpino faoies , n.s . 
redefined. by \'lellman in 1956, ia not ns extreme as had previously been 
thOught , Volcanic and l'eldapathic types were recognized by h:bn mthin 
the lllpine Facies but they intergrndcd cu-d mncy volcanic sedimcnts 
contain quartz; microoline , and biotite, and mnny of the feldspathic 
aediments contain rbyolitio and nndeaitic grains. 'The volcanic type 
intergrades with rooks of the Hokonui Fades, 'lhe rocks described are 
of upper Pal eo zoic nnd lower Me so zoic ngc a nd are almost entirely of 
marine origin. The Ohikn group, of upper Jurnasio ngc, is entirely 
non-mnrine but it contains vi trio tuffs an.d arkosi tic sediments and is 
thus sim:lle.r to !ll!lrine sediments of the same e.ge, 

, H~J~ Harrin:gtcn (N,Z,G.S., Lower Hutt, Welllngton) in an abstract 
only, considered the igneous rocks of New Zealand in terms of modern ideas 
on nge and strucrural relations and proposed the following petrographic 
provinces::.. · 

Provinces of Poutini Re~n (West of Fyfe 1 s Line) 

Haupiri Ophiolitic Province 
·Fiordland-Rotcroa Hetruilorphosed Complexes 
fuhua Grani tc Province · 

Westland I.mnprophyre P;o:-ovince 

I 

". 
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' I 
Ophiolite Pro"'-"<" of th~ N~ .zooland r .,.,uno 
1. Brook street SUb-Province 
2. DJ.n Mountain Sub-Province , 
3. Alpine SUb- Province . · . · . · 1 

!!.J?Eer Jur~ssic to Et:t;:.!J_~~an ~£9E~ . 

1. . Tangihua and Natakaoa Basalt Pr0vinces 
2. · Mount Camel Andesi te-Rhyoli t e Province 
_3. · 1fount Somers Andesite-Rhyolitc Province 
4. fupuaenuku Province : 5. : Paparoo. Basalt Province 

D. Basalt Provinces .?.f the Tertiary Ma.rind ~~sgressio~ 
~ j ~ 

E. Provinces of IJ:>vror Miocene to Recent llf,e 

! 1. North Island Voloo.nio Province , . 

~
a~ Mano.kau 1\ndcsite Sub-Province ; 
b .. AucklAnd :Bnaalt Su~Province : 
c . · ~romu.ndcl Anqesite-Bhyolite Sub-Province 

2 • South Island Volcanic Province . 
. (a) Otago Olivine Basalt Sub-PrOvince 
(b) Solandcr Andesite Sub-Province ·. 

Of the Ophiolite Province he noted that the igneous rock series, 
from spilites to keratophyres, consisted or : the samG minerals with 
progressively less pyroxene. 

By plott±ng K20 against :?j,02-, -ko . Ande~ite-Rll.YOli te o.seo~iAtio~ · 
were compared with greywo.okes. n"Je trend is dir ect for the igne~!JS .. 
rocks ond inverse for the scdiments . He inferred that the igneous rooks 
are of pr :imnry igneous origin. and ''er e not forced by fusion of grey-\moke, 
But the minimum trnrurl'er of mnss that would be o.chieved. b y th.e addition' 
of K20 by mngmntic solutions ip· I)Ot considered M possible. · 

. . . ... · 
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!h_ J.C.!cl~.z. N.Z. G. S •. 

I 
Four New Zealand geo1ogists a ttended the meeting ~ Professors 

c.A. Cotton and f; , J . Williruns, Mr. B. L. 'l'ood c.nd the lvriter . I The 
themes most stressed in formal papers nnd informal disOuhsion of Section 
0 vrere: the aetti.ng up of a. relative a.nd a.n. ~osolute phrenology fOr 
the Australian Preonmbri.an rocks , tho pennanency and boundaries of the 
Australian "shield", the Australill.n inland sed:i.rnentllcy basins, · nnd the 
arid cycle of erosion, hstrncts of all papers, and a few full pnpers, 
have been deposited in the N. Z. Geolog1.ca;L Survey library; !)lld notes 
on geological topics hiwe · been circulated within the ~vey, · 

Northern Fl.ind'?!.!!.. Fieldtri£' 

The party of 15 i'lew to I.eigb Cr.eck, initially over ploud, but 
subsequently over some magnificently £1XPOsed s~otu.rea . The only need 
to land seemed to be to discover wh.o.t the il)cliy:idu::U. beds were m..'\de of -
the deta.iled distribution and complex •structure of ench was enslly aeon 
from the air , Leigb Creek mining township is wbolJ,y owne.d by the · 
South Australia. Eleotrioity Trust, 'W}o work the 6boo D, t , u . /lb . "brown 
coal", · 

furing the following four days o:re crossed and recrossed the 
Flindei'a Ranges :l.n three landrovCX's and two cars, Th.e geology ' was 
Jna81li.ficently exposed, just a s it had nppeared·"fl.'Om the air, 1~ey 
beds could have been . trp.oe<!- for miles. 'l'l~o lo.ok of ,weathering and t he 
absence of vegetation \~ere . qu~ te staggering. We passed · through sheep 
stations but saw more knng~os (nnd even emus) than ;sheep , fue 
a')>sen~e of the la:;tter W!Le hnrd1-y surprising, for tl1orc was little or no 
grl!,ss,· aJ1d the mu,nber o£ minute green pla.nts p er square foot would only 
exceptiOMlly rea.Oh double figures . Nost of the ground was stony, and 
the rook fragments were commonly highly limonitised, Yet one ovmer 
told us, enthusiastically, thnt the land had never looked b etter, and, 
sadly, that his oool cheque was down by £25,000 last year! 

Trees (usually eucalyptus) were virtually r estricted to the dry 
creek beds - only twice did we see running water - although low 
flowering shrubs were more comrron in some areas, as for exnmple around 
the lilt, Flinders talc mine which has reserves meaaura.ble in very many 
billions of babies. 

The rocks >VC wore seeing were dominantly Procambrian. These had 
been subdivided iqto two major groupings - Archean granite, gneisses, 
and meta-sediments; and Proterozoic sediments, Recent research is 
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showing that the age dli'ferencoa, thD.t are t in this essa.ntin.lly 
metamorphic classification, are not vo.lid f9r .Australia as a whole . · 
The Proterozoio rooks we~·e a gain subdivided iin n time- rock sense by a 
middle unit of glacial b.eds. 'l.he tillitea ~vere rnbst convincing as such, 
but their upper at:d l9wer bou.nda.ries were ~icult to define , The rock 
fra1900nta they contained Tiere apparently locally derived; and the 
il10rease in grn.nite pebbles towards one unconfoimable contact had led to 
one interpretation that the tillite had been gra!ritized, There is an 
undoubted moral here that one should llC?t indulge in "i'loggingl' a newly 
populAr theory without adequate fieldwork be~ it . 

fur acconunod.ation consisted of shearers ' quarters where hot ahowera , 
hot meals , Md electric J.:Lght welcomed us , 1 llir sleeping ba~s were the 
only reminder that we ;;ere "camping" , but e~n these were supported on 
wire-VIOve IMttressea . Everyone piled into landrovers when the cars 
h.'l.d to give up , nnd we covered }50 miles of "rough country in 4. ~a a.s 
o. result, s eeing .n.ll. the important contacts, · :Rnre mUles of .two or 
three miles were much nppreoiatea. · · 

~~n Basalts 

I 
My mnjor interest , o.pa.rt from the J\NZAAS sessions, was in the 

extremely 1videspread VictoriAn basal ta . -All are Tertillry, but tiro 
broad "ages can be" distingUished. ~e older group underlie , · and are 
interbedded With, the well- knorm ~d fabulously thick Victorian brown 
coal . · ·. They are thus of FJO.oene- Oligocene age, and the original .cones 
have ei th"er. been comple.tely destroyed, or hnve been eroded down. untU 
only the -plug . remnina. • 1 •• 

~e younger group are well weathe1.·ed {n part, but some ~nee and 
flows ure remnrkably fres h nnd. uneroded. ' 1he physiographic methods of 
dating such· volco.nic rooks , thc.t have been ' developed in Ne~•i Zeo.la.nd and 
Samoa, were applied 'to these Australi!J.n ex.iunples. Obviously a fair 
range of ages exists, No definite evidence of a Pliocene . age. ias ' 
obtained, n1 though the oldest eruptions could b e as old as trui:t . . . • · -~·, 
Clearly the volcan.i.srn was wel l" tinaCr 1-ia.y iil· the mid..Plei13tocene and · 
contirnled through into the Holocene. The• yolmgest em-!ptions 1Vould b~ ." 
about 5;000 years old in .round figures, aml these are concentrated in · 
western Victoria and eastern South Aust.r.n.lia. . .As in Auckland, the late 
date of the · last eruption makes further eruptions possible, A far 
greater variety of cone form is present than in Auckland, but cones are 
generally nany miles apart. 

The ages inferred by comparison with .equally el~ded .New·zealand 
examples conflicted in no case V1ith the presumed age ranges 'in 
Australia , although th e /1Ust1.•alian clAtings . were apparently more precise. 
Whilst this does rot prove that the methods ere widely applicable 
without· any local adjustments, extremely broad datings by them appear 
likely to be valid outside New Zealand and Samoa. 
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Instead of discussing each paper in detail, some 'of the more 
interesting and contentious points that emerged from conversations, and 
during field trips, have been collected together unde~ the following 
headings: 

l, 
2. 
3· 
4-. 
5. 
6, 
7~ 

. 8. 
9. 

10, 
n. 

. PRE-CAMBRIAN FOSSilS 
' DATlliG THE PRE-C.AMBRIAN 

THE AUS'lll.ALIAN SHIELD 
MINERALIZATION 
BASIN EXPLORATION 
QUATERNARY ' 
THE llRID CYCLE 
NUEES /IRDEN'l'ES AT MP.NAM 
SmATIGRAPifiC Nellllii'TCLATURE 
DETERHINATIO.N OF ROCK SWESSES 
TECTONIC MAP 

L. 

I 

~-CAMBRIAN FOSSTIS I 
Dr. M.F. Glaessner illustrated several Pre-Cambrian fossils from . 

a "rich marine fauna" that has been discovered in recent years. ~ey 
include jellyfish and a'nnelid worms, but generally their affinities 
are uncertain, Their interest lies not so IID..lch in themselves as in 
the reasons for considering them Pre,-Carnbric'ln (which have obviously 
been developing in Dr, Glaessner's mind to some extent since he wrote 
the abstract of his paper), ! 

. I 

The i'oesils c:>cour in the Pound Quartzite Vlhich intervenes con­
formably b e tween fossilif erous cambrian, nnd the Ade:pride System of 
generally presumed Pre-Cambrian age, ~e Crunbrian includes an 
.Arohaeocyath!i limestone (elsewhere in the world close to the base of 
the cambdan) ·and has a bed with ~lithe.s virtunll.y at .its base. 
Although basal CaJnbria.n Trilobitea areaES'ent, Dr. Glaessner considers 
this bed to be equivalent to basal Oa,rabrian faunas elsewhere , 'lha,t 
all the underlying fossils in the Pound Quart~ite represent so£t­
bodied organisms adds \'/Oight -to his argument thnt they should be 
considered o.s Pre--Cnmbrinn, · A few such fossils might. be considered 
as part of o. Crunbria.n fauna , with shell.y species being accidentally 
absent; but the number of species indicates thnt the fauna is 
signll'icantly different from the type rutd standard Cambrinn, nnd 
therefore probably Pre,-G.:unbrian, · 
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~E£._~ SUBDIVIDING THE PREJCJ\MBRIAN 
i 
i 

One Symposium covered the U-'I.h-Pb, Rb-Sr and K-A methods for 
age determinatiomwhich are being increasingly used by the Bureau of 
Mineral Resources at Canberra and the Unive~sity of Perth, 

';lh6--intertllll checks possible with the 1)"-Th-Pb method compensate in 
large ~easurc for their greater tendency fo~ loss of lead compared with 
that of strontium in the Rb-Sr method. The results of these two 
methods , however, are often in agreement; but do not necessarily check 
with K- A determina tions, although the latter may be consistent in them-
selves. · i 

I 
The granites of southwest Wes t ern Aua"ti-nlia are in the DIQin 

2, 800 M years old, although a minor belt exists of about half that age . 
Others in the Northern Territory, that intrUde "lDwer Proterozoic" and 
underlie "Upper Proterozoic" are dated n.a 1 , 800 M years (:t 20ft). 
Since the. Archean-Protcro.zoio bQunCJ.ar,r had been arbitro.rily plaoed at 
1, 200 M years, some reassessme nt was obviously required. 

!l'bere is a growing agreement that" the Found Qw>rtzite is the 
high~st fo:nnatic;m of the Pre-Cwnbri.an; but below. that, a.gre«jment" fails . 
The old basis of mnjor subdivision into "Proterozoic11 and ".Archean" 
was based upon degree ·of metamorphism. Warkers in the No:i:tliern 
Territory subdivided · ;th~ir · non-gneisaic rocks ,into "upper" nnd "lower" 
Proterozoio; but clearly their lo\'ler Proterozoio (1 , 800"M yearo plus) 
may well . be equivalent to, or older than, the .A:i-ohean of South 
Austr~:Ul. • 

. .Although dating of the Pre-Cambrian 111.1st await f'u.i'ther fossh · 
discoveries, or more probably more radioisotope results, South . ·. 
Australia~ geologists have already proposed some rook--tim~ ~"Ifs. By 
New Zealand stand.ards, there seans little ;Ju.sti.f~cation f_or pfaposing 
other than rock units, al.though. one osn sYJI9?athise with some of .. :their 
points of view. lhe Adelaide System was x;ea.sonably proposed (although 
without a base) to precede the Cambrian. ;rt h~ been subdivided on 
the. 9.!Jaumptio!"l· that a DIQjor. gl.aciation aff~oted. 1ar$e ar,ee.s at ~e same 
time. ~a the Marino:m (pos"b-glacial ), Sturti.an {glacial) (llld 
Tprronsian {pre- glflci.a1) ·stages were prop(>sed. The pre- furrensian 
Willouran stage, however, can hardly be olpmed· to be bnaed on any time 
concept at all. · 

THE AUSTRALIAN· SHIEUJ I 

A symposium covered several aspects (rock content, age, 
stability, limits) of the Australian Shield. 
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MJNERALIZATION 

The Presidential Address by Dr. Raggart revievrod the search for 
mineral deposits in certain fields; · He stressed that in Australia 
prospecting methods based upon conventional concepts of the granite­
related hydrothemal origin of minerals found noth~ng; whilst 
prospecting of similar structures, in the same formations as existing 
deposits, did produc e results, He did not ally himaelf lOO% with 
sjmgeneticists, hO\;evcr. 

The Nairne pyri te-pyrrhoti t e deposit was spoken of widely as ' 
'syngenetic (although a few remained unconVinced); i and the presence. of 
small quantities of galena and sphalerite there no doubt hearten those 
few who are b eginning to consider a hydrothermal origin for Broken 
Hill. 

i I 

,. 
- • ~~XPLORATION 

Many Jlustra.lia.n geologists in the p ast have apparently looked 
~n .niost of th~ir coi1tinent as .a Pre-Carnbrian and Lower Paleozoic 
rook, which has acquired a very 'thin f ilm of "dirt" in the Mesozoic 
and Ter tiary. ~us view ia very \mderstandable when one s ees how 

··sup~rficial the l?ermian glac:j.als are, ~d especially ' in ·some of the 
:central plains , . 1bere, relatively fl~t basins , looking v ery 
alluvial fllll Quater!lBXY• are _flanked by the old rockf! . 'M.0st Nevr 
Zealanders would probably have maPJ?ed the plains as Ql.!aternary, ~.nd 
would have been right for the top few feet. '!hereafter, however, 
~inasic beds ( e. g .} might. be enoount~_red i11 spite of an otherwise 
complete . abse~ce of ti1oee ·beds in the region. The 6ar.lier oil drill-
ing l}imilarly fo.u,nd- many thousands of'. i'ect of Juraasic in 'areas at: 
Western .Australia where · surface -Jurassic i s virtually unkn01vn. 
1\'ur;ther oil drilling ' t:here has s:imil.nrly found other sequences tho.t 
are, ~nti.rely .confined to sup- surf nee occurreACe; • ! 

. ... 
. .. Some. oii geologists are therefore ·very enthusia~tic about some 
thick. ,coooealed. sequences · that have b0en confirmed .by drilling (e.g, 
Cretaceous in the Great Artesian Basin), . have ·been inferred 'from' 
geophysical prospecting; or have been inferred from )J~oad _assUIIIptions. 

It i~ odd that near coastal terraces in an unstable country 
like New Zealand are often considered eustatic, whilst in the . . 
relatively more ,stable Australia they t end to b e "considered" as t .ectonic, 
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Pleiatocene geo~ogy ia COmmOnly ignored in ~u 'ttalia, and uncertain 
deposits that would generally be put in a 11~1 ternary" bag in New 
Zealand nre put in o. "Tcrtinry" bng· in Austr · 1, 

. . . I 

As an example, aOJ\Ie \\Orkers consider thc.t :some presumed· glo.oinl 
deposits at Canberra , nnd the local tqpograp~y there , are Permian in age. 
~e evi.dence that they n.re not Pleistooene wqu~d convince few New 
Zealanders . It is: (1) that they are J¥)i lateritized 
(lateritization ie th<imght generally to be n /Pliocene event - b4t of. 
our modern placing Of the Castlecliffian and. Nuk:uma.ruan), (2) that the 
level of 21 000· ft, o.s oppose4 to n COJ'If3ideref downward Plei!.stocene 
glaoio.tion limi:t·· of 4 , 600 ft, in; the mounto.in areas ~here, is too low, · 
o.nd (3) that Pl.eistooene beds should be undissected, It is . especially 
odd when one considers the supposedl.y :imnecl:iA tely-post--Perminn topography, 
since the nearby admittedly Tortinry basalts have had their cones eroded 
awa.y, One :feels that po.lynolo'gy should proy:!.de the answer, 

Euato.t:!.o terraces at Flandrio.n, 50 ft, ~nd 100 f't, levels are well 
developed 1oon.lly, ::IJld an approJt:i.lna.te 200 :f't, level probably exists, 
lhe 45 and ?5 fathom off- shore b enohes are also probably present, : Our 
+ 350 and + 550 ft , levels , however , appear >to· be missing, They would, 
admittedly, bo far i.nlnnd , but corresponding marine Pleistooene -.. ., 
deposita that should be present, are apparen;tly miaaing. , ~s i.a· 
particulArly )\Orrying i.n view of:' the absence! of mari?e deposii.'ta on thos~ 
lewls in New Zealand, an?- the problem of ob;taining .much more ~han say ; 
200 tt. of wo.ter by melting the present dD.y ice co.ps. 'lhese high level 
terraces .should be reviewed critically in Ne~ Zealand from the point of,. 
vie\V of whether their Origin Wll.S related to ~ ~ea level at that height,' 

I I 
I 

~.ARID CYCLE OF ~.9!!, 

Increasing interest in the "arid . cycle of erosion" resulted in a 
symposium introduced by Dr. Ca.mpana. His most interesting paper is 
given in full in .the "Abstracts" included .in the Congress handouts. 

·Apart from the forma tion of near surface·lateri.test .and 
silicific€J,tion, there is nuch rock towards· the .: desert areas that ;is 
surprisingly fresh at the ground surface, Chemical weathering. is 
absent (judged by New Zealand s tnndarda) in the Northern Flii1ders 
Ranges of South Australia. 

NUEES ARDENTES AT MANAM 

Manam, an active-volcanic island off the. north coast of New 



- 22 .• 
I 
I 

Guinea, has entered an eruptive phase (1957-8) of an apParently 
unprecedented magnitude (for the known period of humanj inhabita;tion). 
lbe eruptions included Nuees Ardentes. The rock is oh the boundary 
of basalt and andesite as far as is known; . its shape ~s reminiscent of 
White Island, 

STRATIGRAPHIC NOMENCLATURE 

New stratigraphic names are submitted via State committees to a 
national body for checking (as to validity and necessity). · It was . 
interesting that a request for one new name >ms made biicause there · 
was a 2-mile break in the continuity of exposures, It was declined. 

' I 

~ATION OF ROCK STRESSES 

Thin slots have been cut from Snowy River scheme tunnels, into . 
which a flat metal container can be inserted vmich can ·have an internal 
hydraulic pressure applied to it, The distance apart from ~vo points 
in the rock, mich is measured prior to cutting the slot, decreases 
when the slot is cut, and is restored by hydraulic pressure, '!hus 
the rock stresses can theoretically be measured, and measurements have 
been made of both horizontal and vertical stress by using differently­
orientated aiota, 

The results showed a vertical stress equal 
rock cover, but a horizontal stress of about 2t 

to the load of the 
times that amount. 

I 
r 
I 

I 

Draft copies of the Tectonic Maps of all states were pieced 
together at ANZAAS. From the final maps a Tectonic Map of Australia 
will be produced by the Geological Society of Australia. The Society 
has been asked by ~1e International .committee to prepare a map for 
Australasia. 
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APPENDIX 

Li!Jt of Papers_ distributed .during the 
library, Wellington): 

(deposited in N~Z,G,S, 

Vol. l 

(* indicates 'abstracts only), 
! 

'.'COTTON, C,A,: Eustatic River Terraces Complicated by Seaward . -
Downflexure, 

*WOOD, B,L,: 'fus Schist ~l'ors and Periglad.~l Desert Forms of Ce.ntral 
otago, N.Z. ' 

• : · Ths Geology of Fiordland, Sout¥wsst N.Z • 

"' ~--~ : Recent Advance in Geological! M~pping, Rosa Depende,ncy, 
.Antarctica, ; ' . . 

*KEAR, D,. : Strati.graphy of New Zealand's iCep.ozoic Volcanism North-
. west, of ths Volcanic Belt, · 

•'GUNN, B.M., WARREN, G,: Investigations by the N,Z, Party of the 
Trans-.Antarctic Expsdi tion, ' 

•MOYE, D,G,: ·Measurement of Stresses in Rock Masses at Dspth, 

•HORWITZ, R,: Faults and Folds of Tertiary and Recent Age in the 
lake Frame and Gulf St. Vincent Regions of South Australia, 

"-'GILL, E. D.: Dating of Cainozoic Non-Mari~e ,Rocks in AustraiiO:. 

*LAGANZA, R.F,: Uriusual Fonns ,of Secondary Iro-n Sulphide at Na~rn~, 
South Austr~ia, 

~HILL, D, :. '!he Palaeontology of the Clarke River 4-Mile Sheet, 
- Nor~h Queel13land, :: : 

*VEEVERS; J,J',: Fossil Zones in the Devonian Rocks of the Fitzroy· 
Basin Vlestern Australia, 

*CRESPIN, I.: Foraffiinifera in Australian ~ermian Stratigraphy, 

*GLAESsrfflR, M. F.: Fossils from the Base of the Cambrian in ·South 
·· Australia, ' · · ·· · .. 

*THOMAS, G,A.: Stratigraphy and Paleontology of the , Fort Keats Area, 
Northern Territory, 

•B.ANI<S, M,R.: A General Permian Successio~ for Tasmania. 

•PARRY, L.G.: 'fuermomagnetic and X-Ray Inv~stigations . on !Ton 
Oxides in some Igneous Series, 

•SCOTT, .B,: A Preliminary Interpretation of the Pre-Cambri.nn -
Pal.B.eozoic Geology of s. rr. Tasmania, 
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,.GREJITN, R,: lbe Use of Rock Uagnetism for. LAJ~·rtu.•><• ... ur 

Igneous Rock Sequence, 

·~oses in an 
I 

I ' 

•BOLT, ·B.A,: fu.e Broad Limits to the l'hysical PrO:pertiefl of · the Earth 1 i! 
Mantle, 

*ffiVING, E.: Polar 'il'andering Relativ.e to Australia 
Carboniferous Period, 

~-

. i 
s~ncf the 

. I 

' 
COTTON, C,A,: Eustatic River 'Terraces ' Cornplicated by 'Se~ward 

Downflexure, · : i 
SCOTT, B,: A Preliminary Interpretation of the Pre-Captbrian "' . 

Paleozoic Geology of S.W. Tasmania, • .. 

MOYE, D,G,: Measur~ent of Stresses in Rock Masses at Depth·, . 

GILL; E,D,: Dating of Cninozoic' Non-Marine Rocks in fustralia, 

HORWI'IZ, R, : Faults and Folds of Tertiary and Recent.' 1\ge ·in the I.a.ke 
· · Frame and Gulf Sto Vincent Regions of South; Australia, -

• I 
LA.G.ANZA, R,F,: Unusual Forms of Secondary Iron Sulphide at Nairne, 

South Australia, · · . I. 
I 

•TAYLOR, G,: Notes on the Current Eruption at Manam.: 

VEEVERS, J,j,: Fossil Zones in the Dev6nian Rocks of th~ Fitzroy 
'Basin, Western Australia, 

THa.l.Mi, G,A,: Stratigraphy and Palaeontology of the Port Keats area, 
·Northern Territory, 

*OPIK, A~A.: fu.e Australian Shield in Early Palaeozoic Time •. 

*WIISON, A.F.: 'I'he ,Pre-Cnmbrian Structures of South-Ylestern Australia. 

*W.AIPOIE, B,P.: fu.e Pre-Cambrian Shield of North \festern Australia~ 

*McVIHAE, J,R;H.: fu.e 1'/estern Margin of the Pre-Camb1ian Sh~e~d, 

•WEBB, B,P,: fu..e Australian Shield in Early Pli.laeozoi6 Time, 
J;:'1:dence .from the Northern Flinders Ranges~ 

•THCMSON, B,P,: '!he .Australian Shield in Early Palaeozoic Time, 
Evidence from the Ht, Lofty Ranges and Olary-Broken Hill 
Provinces, · · · · 

•sPR:i:GG, R~ c.: fu.e Eastern Margin of the Australian "Crystailine" 
Pre-Cambrian Shield. · 

•FISHER, N,H,: lhe Australian Pre-Csmbrian Shield - Introduction to 
Age Dete~tions. 

•JEFFERY, P.M.: Minera l Dating by the 0'0 
Method, 

: ,. 
•WHITTlE, A, 'I'/,: Contributions to Age :petenninatioris by, S.A. Mihes' 

Depar-tment, . 



WALPOIE, B.P,: Bureau of Mineral 
Age Determination. 

*SPRIGG, R,C,: The Great Australian· 

*WOPFNER, H,: Geologj_cal Structures J.n 
Portion of the Great Australian 

Programme for 

•TRAVES, D,M,: 'l'he Carpentaria Sub-Basin. I 
•MOTT, W.D,: The Nodnern Portion of the Great Australian Artesian 

·Basin. .. · · · ~ ' . I 
•JENKINS; T,B.H.: The Great Australian Art~sian Basin 'l'hallon 

Sub-Basin, 

*RUDD, E. A. : The Murray Basin, 

*LUDBROOK, N. H.: Palaeogeography of the TertiarY in the Murray 
Basin. 

*O'DRISCOLL, E.P.E.: Hydrology of South Australi.'1.n Portion of' _the 
Murray, Basin. ' 

C.AMPANA, p,.: Intrduuctibn to the Session on '.'The Arid Cycl.e", 

*KING, .. D.: '!he Saniiriclge Deserts of .South · Australia and Related 
Aeolian l'lndforms ·of the Recent Arid Cycle,. 

•JESSUI', R.W.: Eros:i.onal Phenornena Associated with Qunternary 
.Aric'.i teB in the ;'\rid .zone of Australifl. 

STEWART, .G. A.: ' ,Har.a:ened sn.:l~ceous Layers in Deeply Weathered 
, Materi~~s. , : 

COTTON, c,A.·: Re;nar::s .011 !Andscapes Produc,ed by .Arid. and. Other 
I Erosion • . ! 

CONDON, M. A. (convenor): Austral:i.an Sub-Committee on. Sedimentary -
.Rock Nomenclature. 

REED, J.J. (con'lenor): New Zealand Sub-Committee on Sedimentary 
Rock Nomenclature, 

loose 

CARTER, A. N.: Pelagic :D'oraminifera 
Murray Basb.. .. .• 

; 

I 
I I 

in Sou~hern Victoria and . ~1e .. . 
JENKIN, J,J.: Some A<!pcct:o of the H;Ydrogeology of ~ie Murray 

Artesian Basin i .!1 V~ c·toria, 

*KEAR, D.:' Stratigra ph;,· of Ne>r Zealand's Ce nozoic Volcanism 
Nordieast of the Volc~n:\c Beli; (Ab~tract and Table 1 
only), 



lhe Victoria Univer'sity Geologiccl. Society 1955) at a 
general meeting in June last year • decided to ask fo r tion with 
the N.z. Geological Society, 11e therefore welcomed this opportunity 
to tell members of the N, Z. Geological Societ-y nbout t-he activities of 
our society, I 1 

Present membership of the V. U. \1, Geological Soci,ety is over 60, 
and comprises . students, r esearch stuc1ents and sta:ff. 1 Meetings with 
guest speakers are held about once a month, last year's speakers 
including Dr. H. "!/, Wellmnn on "Oil Exploration - New ·Zealand", Messrs. 
McKelvey and 1'/ebb on "Recent Worlc in Anta:rctica" and Mr. McQuistan on 
"Origin of the Universe" ~ ' 

. I 
In addition to rogulnr meetings, the Society holds one major 

field trip each year. Last year, 16 members spent n ;l-eek in the 
Middle Awaterc Valley, mapping a nd collecting fossils for the V. U. :'i. 
Geology Department. We were very fortw)ate to have ,Dr. \7el1Jn."ln with 
us on this' trip (although nobocly thought so on those d.cy cold, pitch 
dark mornings ) Md his enthusiasm made up for our general. lack of 
experience. 'Ihe success of the trip is proved by the ;fact that two 
students are ~w working on theses in the area visit~; 

1959 AnnUal General Meeting - 'lhis was held on 22nd April, the 
guest speaker being 1>1r. N. Taylor of, the SOil Bureau: • Mr. Tnylor 
visited Russia lnst year with the aim of seeing the origil'lll). soil 
zones described in Dokachiev' s olaaaic wrk, 'lhe talk wns superbly 
illustrated by colour slides of Russia - the Russia the tourist 
doesn't seel The tour started north of St. Petcrsburg, and for 
400 miles '1'/1!1 travelled south by colour slides through th.e unbroken 
pine forest of North Russia - the zone of the podsol with &~!"at 
difficulties for agriculture in t.hc leaohod soil , Then gradually 
the pine forest g.ave way to deciduous trees , oak and birch; · the soils 
beomne the yellO'h-brown soil fwodlinr in m.'\ny -parts of' .New Zealand. 
Suddenly, the forest atopped, and there vro.s the gently ~rolling open 
steppe country, : 

The steppe is the zone of the .ohernozem - the fwnous blnok t;ltwtll 
of Russil;l., What D. difference! Acn;es of grain, large ilniry herds, 
fruit , flowers , and, pnrticularly striking, the fields of enoi'IllOils 
sunflowers grown for the oil from th13 seeds·. Climate in the steppes 
ia a problem; !lhort, hot almoo~·a and very cold ·winters when the 
grourd is frozen . Parts are very_ arid and probl ama of drought and 
erosion occur, :!11c lower areas of the steppes are too alkaline for 
agriculture as evnpora tion during the hot summers leaves salt 
deposits; a recent re:·1ecy ha:.: been to cover the o.".lt e!U'th \.:ith fresh 
earth brought in from outside the area , Aridity is combatted with 
shelter belts, plantations of trees vAlicb help to hold some of the 



I . 
moisture and brellk the hot dry vri.nas . Ero~ion is ps rt:l.culnrly severe 
in spring, when the frozen grouria. melts and ~ter runs ~f into 
steep sided gullies which ·rnpidly enlarge i1l. ~he soft earth. Control 
of both erosion o.nd o.ridity has ·been aohievJd .by damning these ravines 
o.nd conserving the \mter from the spring mei t for :l.rrig:ntion, In 

· o.ddi tion, the .banks of th e rnvitte nre planted. vri th low shrubs. 
. . . . . I 

. i 
The tour ended at the Black Sel;l. in the: Cflucusus. 

i . 
Mr . Taylor collillented on the fact that the Russians 11ere first in 

the field of soil scien"ae - one' of the audien.oe retorted t~t this was 
because they couldn ' 1> a ee 81'\Y rooks, Anyone who has seen Mr. 
Taylor ' s slides will realise thnt this is the probable eXplanation, o.s 

.from Le.ningra.d to the beginning o£ the Oa~asus there isn' t a p i ece of 
rock to be aeen - thick soU covers all - and whe.il. you get to the 
Cauca.sus only limestone! : , ! i . . . 

Finally, a mum invitation is extended t .o all members of · the N.z; 
Geological Society to attend our meetings, I Full information on 
time,· place and subject vrill be sent to your secretary before each 
meeting or i:na,y 'be· obtained from Dr, H. W~ Wel:J;man, Geology Deparilnent, 

' ' ~~~ ! : 
G,A,' Challis, 
Secr~tary, v.u.w. Geol, Soe, 

l I 
. ! 

IGNEOUS GEOLOGY OF '!HE MIDDLE 1 A~rATERE 

The igneous rocks of the Middle Awatere Valley nre at present being 
investigated by Alva Challis of V.u;w~ · as part of a thesis for M,A, 

The ya]J,.ey is· notable for CJYke swarms occurring in the inland 
Kaikouras ·between Bl).le Uountain and the fune River ana. also for the , very 
thick se~ence of Cretaceous ( Cn) basal ts· between the Winterton and the 
Castle River.s. These· were mentioned by Mc\{ay in 1889 and by Mason in 
1958, but have never' been fully described,. : , 

There are two distinct trends in the dykes, E-west and N-south, 
Dykes of the inland Kaikotiras tr.end N,S, and include lrurrprophyric tyPes 
such as camptonites, and are generally believed to be older, while the 
E,W. trending dykes represent the feeding dykes for the thick 
Ngaterio'ln basalts in the upper part of the .valley, ,. 

The Nga.teclan basalts in the Upper Mifune Awatere reach a totnl · · · 
thickness of over 1,500 ft, The alternation of terrestrial porphyr-
i t:l:c bas{\].ts with columnar jointing, and fine-grained spilitic types 
indicates the general instability of this region· during the Cretaceous, 
The basal flows are terrestrial and overlie carbonaceous deposits, 

The structure is dominated by active transcurrent faults. 

·. 



For some time· the need has been felt a t 
technical geological talks and discussions than 
existing non-specialized· scientific bodies. 

· With this in mind, the University and Geological 
invited members of the Society and others ' known to be 
geology to .meet and discuss the formation of such a 
a talk given on 'Monday, 22nd September, 1958, by Mr. Suggate, of 
the N.Z. Goological Survey, on the Quaternary. Tvrenty-:-four people 
attended. , I ' 

• I 

It was decided that the "group" shouid be kept a~ informal as 
possible , and that, at present, it should have no'a:t'filiation with 
already established national organizations, no constitution, officers 
or subscription, lmd that about four evening meetings .o.nd ·severt\l field 
excursions be held eo.ch year. One representative from the University 
of Canterbury ' (Mr. J . D. Compbell) und one from the Christchuroh office 
of the Geological Survey . (Mr. L.E~ 0born) were asked to act as 
"co-ordinators". 

NOTES ON THE STIWCTURE OF THE SOUTHERN ALPS 

by . . . J . 

Brian Mason 

On .Boxing Day 1957 I flew from \7elllngton to Chr.i.stohuroh to 
begin four roonths of fieldwork in the Southern Alps . ~ 'Dle roounkins 
were ahrouded in cloud; a northvrost gol.e raised dust. clouda 20,000 feet 
above the plains, the Canterbury rivers were in high ;flood -: an 
innuspioious begi.nning, v~1iob , ~as, was continued in the wettest anc'1-

. sto:nniest sumner on record in the mountains , However, geologists who 
work ;n mountain country :\-n tho 11 r.oaring £orties" must .accept such 

· condi~~ns, philoeophioaJ.ly · if po~s:!-ble l 

'Dle 1958 ' expedition (a ; r etentious description .t:or a on~man . 
outfit( assisted oocasionally by fr-iends suoh as Ma:x Gage ,and Arnold 
Lil11eJ was plAnned to fill in gaps lllld do more detailed oork in 
critical nrellS reveal.ed during o. f'ield season in 1954 nnd earlier 
wandel'inga through the region. The earlier worlc hnd oonfi:rrned the 
ovsraJ.l picture of a continuous trnnaiti~;m from greywitcke and argillitl! · 
on , the ll!ain.l)ivide thr9ugh progressively more metrunorphosed rocks to 
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· coarsely arys~ine schiata and gneiasea al;Pns the western edge of the 
Alps.. 'l11is 'picture was established in i;ts . b~ad out4nes already by 
Ba.ast, nnd the mineralog:i:cal and. pctl:ologio4J_ Ifea~~s worked Ol,lt by 
i\.lrner and Hutton in 'their s tudies in northwest· Otngo and southern 
Westland in the 1930' s . My pril)lal'Y interest ihas bee!L in ap1Jly:lng the 
cr iteria for. progressive metrunorphism vrork~ out by 'I\lrner and. Rutton 
to the · regional. mapping of the Southern Alps qn a scnle of f!'ur miles 
to the ·inoh - a scal e dictated by the maps availabl!! and t he capacity 
of one man working ori. a large' area of countu ~ much of which is 
difficult of access . ~ 

.' Fiel d mapping of metruoorphio rocks lik~ ~oae of tpe Southern Alps 
presents special problems . A. study of Newj Zenla nd geologiCal ma.ps 
will show how difficult it is to devise mapp!pg criteria even for un­
metaniorphoaed greywackes end argilli tea. f.l'hese diffi culties o.re 
increased when these rocks hnv~ been me"t!J.IIIo'rphosed. It is conceivable 
that 6ne might go into the field and collect locnlbed specimens, 
leaving the prob'lem of findipg d~tinot'l.ve f~aturea to nn. ex.sminati!Jn 
of thin sections in the laboratory. I ha e found it preferable to 
develbp criteria for d:!Btingu~hing differ~nt mappable· rook types 
alreo.dy in the field, thereby building 'l.1P ~ map a!il one· goes along; 
this . riln.p ;l.s then Jl)()~ied if necessary thrQugh the m:>re aubt;te ' 
distinctions revooled by microscopic ex.aminl:>.tion of tne rocks. . The 
Cii-y?.sioris used a.X6 as rouows: . 1 • • . . 

. ; • I 

I • 
.r· 

III. 

IV. 

...... 
: ·VI. 

Grey;IDcke, indur~ted but apparently unmetruoorphosed; . 

sheared greywacke (shows a prefe=ed fracture due to 
shear~; 

Schistose greywncke (good plane-parallel schistosity; 
: but not foliated, am greywacke ·character stili· 
visible);, 

Foliated chlorite-muscovi te schist (the individual 
minerals are now segregated into foliae, and little 
or no trace of sedimentary characters remain); .· . . 

Biotite schist (biotite appears· as lustrous brown-
. black flakes, usually visible to the una:i.ded ·eye); 

Biotite-garnet schist and gneiss (red crystals of · 
,a.J.mandine garnet a pp ear) • 

Of these six divisions, r, II; III, and IV are approximately 
equivalent to TUrner and HUtton1 s Chlorite 1 1 2, 3, ·4 subzones. 
Zone IV covers large areas in central and western Otago, but it is 
often absent in the Southern Alps, zone Ill rocks passing directly 
into zo~e V rocks by the incoming biotite. , · 

'lbc above scheme has been found satisfactory for field mapping 
I 
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thrOughout tbe- .1\.l.ps t'rom the Maruia. River to south rnmost ·Westlana. In 
the laboratory, zone VI rooks can be divided into • 'lo<~e:t-grade :>,one 
in vmich the feldspar is albite and a higher-grade zone in which ·it is 
oligoc:Wae or andesine, but this distinction onnno~ be made in the . 
field , although the oligocla.se-bearing rocks are :otite'n i!V:>re "gneissic" 
in appearance than the lowe:t-grade achi.sts . :tn th:e !rield it may nlso 
be difficult to establish the presence of zone VI a.S ltistinct from 
zone V, since the occurrence of garnet is sporadic; ' ~iotite , however, 
is always present in .s~ticiently metamorphosed rocka,·of greywnoke 
composition, · I 

'l'be fieldwork confil:med the tl'8.1'lsition from greywacke on the Main 
Divide iio biotite-ga.rnet schist and gneiss a.long the Alpine Fault in 
all sections from the Maruia River south to the Oopland Valley. South 
of the COplnnd Valley this simple picture is complicated by post­
metamorphic i'ol,di.ng,. [his . folding is well shown by a section i'rom 
lake Chau westwnrd to the fllpine Fault in t he Haa.st Valley, along which 
the. zone sequence is I , n, III, IV, Ill, .II, Ill, IV, V, VI , V, VI; 
this can be interpreted as an anticii.ine with a cor-e' of zone IV, 
followed by a eynoline with a core of' zone II, i'ollovtec'l. by an anti­
cline with a core of zone VI and a ayncline with a ·core of zone V. 
(~e sequence of antiolino and synoline along the Ha.a'st Valley was 
recorded. in an unpublished report by Goorge Grindley in 1950) . nde 
folding is tied in with the r elation of -the Otago achiats to the· Alp'.l.ne 
achista . 1lwse fo1ds .fa n out and pi toh t0 the aoy.theast, the strike 
of the sohistoaity planes s wings fx:om northeast ;i.nr tha Alp's to oorth­
west in western Otago , and the dip flattens . 'llle,pitch of the folds 
carrl.es the high-grade metrunorphic rocks of zones V and VI b el01v the 
surface in western Otago; they are presumably present a t depth bel0\7 
the broad belt of zono IV sohists in central 0tago·, lhe field 
mnppipg showed that current geological lllD.ps of northwest Otago , bnscd 
on TUrner' a l'Klrk in 1929- 30, need t9 be. Teviaed; in this region 
biotite sohiBta a.re not confined to the ,·restern side of the Main Divide, 
but persist in a broad belt as fa.r as the 7/ilkin Valley, northwest of 
lake Wanaka.. · 

An interesting feature in northwest Otago and south Wcstland is 
the widespread distribution of poat- metrunorphism d,ykes and sills of 
camptordtes and tingunites . They a r e confihea t0 the eastern limb of 
an anticline whose llJCI.s runs in a broad a.ro from ·the Paringa Valley 
through the Haa.st to the upper .lilkin and lofatuld tuki Valleys, Gabbro 
boulders were alsO collected from the Paringa ana t!:ic 1-Dmst Valleys. 

A reconnaissance survey of a large area usually raises more 
questions than it solves, and this one is no. exception. Some of 
these q'\).estiona arc.: 

What is the age of the rocks? 

\7hat is the thickness of the sedimentary succession? 



What ia tt. ego of tt. ~:.::.:.iom, ~d ~t< cau.o? 

· ·· What ha~ been the history and ~volut:wi of the Southern_'· 
Alps ~s a mountain range? I I . . .. 

'lhe sparse fossils in the southern Alps nz!o 
1
all Trinssio , and 'a.s the 

metamcn--phic rocks appear to be in confoi'Illf\ble seque~ce' with the . 
fossiliferoua greywnolteD, the logic~l dedLlction is tha.t the mej;amorphic 
:rocks are also Triasaic. They could be ruder; no unconformity has 
been.·recognized in the s equence from unme~rphosed to metruoorphoscd 
rocks; but no perfectly oontim.toua section~ ~a been examined, and in nny 
event an unconformity could be obliterated. or converted to pseudo­
oonf'ormi ty by the dei'orma tion acoornpo.nying; metamorphism. It can even 
be argued tha t the metamorphic rooks may be younger than the fossilif­
erous Trinssio rocks ; no ~ P.riori reason CM be adduced for stating 
that . in such a sequence the IDQJ;'O metamorphic rooks are necessarily oldar, 

. Tl:iia question is to some degree .linked with tlle second one, the 
thickness of' the scdimcnto..i;y succession, ' lbw much has b een repeated . 
by :folding, how much cut out by faulting? ! Visual obaervn.tion shows 
that the greyv.aoltes and argillites o:t: the Southe~·n Alps are isocl.inally 
folded. This is eonfir.med by careful. exruidm'tion of sediment.~ 
f'e?-tures such as graded bedding, which sho-.~ that in some places "t;!le beds 
are right side up, in other places inverted. In OJ:~ja of the best­
exposed sections , thnt up the western wall ,of the Hooker Valley on the 
ascent to Copland Pass , the beds appear to ' be right side up, dipping 
1vest at about 6~. If this sequence continued, the lll!''l'e rnetruno.rphic 
rooks west of the pass Vl()uld be yolll'lger; ~owever, I believe t(!at the 
isool:l.ncU. folding oauaes marw repetitions il:nd inversiol'ls of. the sequence , 
One of tl1e consequences o:f the isoclinal folding ia thnt meastirementa 
ncross the str;ike cannot give the tru.e stljatigraphi c thickness , 

ll'he ~e of the metnD~C?rp~sm hAs bee; In :rElCurring qttestion in New 
Zealand geology. opinion hns crystallizqd around two possibilities : 
(1) the schists a.re Trias.sic rooks, meto.nv:jrphosed: durUJg tho Hokonui 
orogerw in lower Creto.c.eous· times; (2) the schista are Palneozoic 
sedirm~nts , metamorphosed in ;pre-Tria.seic tiroos. ~e f iel.d110rk. haS not 
resolved these conM.icting viewpoints, However, I hope the pl'oblem 
will be solved by physical dating of the nletamorphic recrysta.llization, 
Separation of biotite from the biotite schists tmd gneisses, aud ita 
ana:),yuis for potassium and for rQ.diogeniQally produced argon 
(K40 ...-+ A40, hAlf-life of ·K40 = 1.3 x 10!:1 .years) will give the time 
since the formation of tho biotite, nrd heooe the time of the metamorphic 
recrystnllization. : 

. '!he cause of the metamorphism is a s~a.rnte probl!)lll again, i\lrner 
and Hutton ndduoed n rn.uriber of reasons fox; ascribing the metamorpb.i.sm 
of the Otngo schiats to the beating effect of a subjacent granite 
bntholith. However, tbroughout th~ Otngol and the Alpine echists t1ti.s 
gran;!. te. is nowhere exposed. The only possi~le physical l1lllnif eate. tion 
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of it are the pegmatitoa of the Paringa - Blue River area in south 
Westlaud, whi.oh =n nlao be explained as ihe products of local remel ~ 
ing. It seems unlikely to me that in this extensive region of strong 
relief a granite bathollth large enough to cause this regional 
rnetam:>rphism would be nowhere exposed, even in the most highly 
metamorphosed rooks. Of course, it can be argued that this metamor­
phosing granite lay to the west of the Alpine Fau"lt and h!).a been 
transported fur to ti1e north by the horizontal movement on the fault . 
I fird ·this explanation WlCOnvincing. I wn inclined to poatuhte the 
piling-up of a 'great thickness of material by tl!e isoclinal folding and 
the depression of the lower port of this pile to .a depth in the crust 
\vbere temperatures of 30CP - .5000 0 existed ~ depths of the order of 
:lo .- 29 Ion, Under these condi tions ~crystallization . to biotite 

· "so~ste am gnebses would readilY take place. . ... 1 

·.- All these questions load to the finnl one, which is basic to nn 
understanding of the geological history of New Zealand, and vmich is 
pr<lbably signif:j.OS1lt in the r egional pictur~:t of t he southwest Pac:U'ic 
Ocean, 'llbat has b.een the lrlatory and evolution of the SO\Ithcrn Alps 
as a. mountain range? . An ansy/er to this .question requires a far wider 
survey tho.n I have made, . Certain aspects have been .considered, 
Evidence can be found for the presence 9f an .anoestral southern Alps 

"in late Cretl!.ceous and early Tertiary times . !ihis mow:~tain range was 
probably. eroded away by J.:a.te Oligooene , if we can judge by the general 
absence of terrigenous scdime nts in the :rocks of tha':l: age in Westland 
and Canterbury. Miocene times saw the beginning o:l'· a new period of 
uplift, manifested by thick series of sandy nnd muddy sec:liJ!lents on both 
sides of the Alps. '111e· eed:iments b ecame coarser in the Pl.iooene nnd 
culminate in the glacinl and fluv:i.o-glncinl deposits of the Plei stOcene. 
The detailed study of these Pliooene and Pleiatocene aad.imenta should 
give valuable information regarding the uplift of the Alps. 0-lraory 
examination of the gravels and mora.:lnes in Westland indicate that 
debris .from biotite schista and gneisaes first Appears in the 
Pleietooene moraines. If this is true these rooks I:!Ave only recently 
b een exposed to -erosion. ' · 'D1e. probable implication is that the 
Kaikaura orog~riy affected t he Soutnern Alps mainly by a predo~nt 
"vertic:a.I upl:il't nlong the line of t,he" .Alpine F~uL1;_. ' · · 
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GLA.CIATION AND 'lHE: DEFOSITION OF ALLUVL\L GOID 

~ !NT€'~· · -- ' 
by : ·. 

v.r. F. Hei.nz ; 
--- 1 1 

I 

• I 

In the IMin West Coast gold field a CO·ntihuous line of gold 
' world.nga extends for some 80 miles , from Rosa :to Reefton, This long 

stretch of alluvial wo:dd.J,gs was nt\!11ed 1 llle j;o;tden Line ' but as it has 
O.ii. average width of four miles , it is perhapa beet named ' the Golden 
Bel t 'l ; ~he initial concentration appoo.rs tO jlavo been in outwash 
deposits from. moraines along the eastern mar ih of the belt, It is of 
interest th. at Gage and suggate have recently,' described three glacial 
stages with intorglacials in this area, I 

· Bonanzas were discovered along the east' side of the belt at Rosa, 
K.onieri , Goldsborough, J(\.UJ\!Ira, o.nd Grcenston~ , j,n·Y{estland Provillce ; 
and towards Reei'ton at Nelson Creek and Napoleon' a H.ill close to tho 
moraines of the .Ahaura G-lacier in the Nelson1 Province , It is note­
·wortby that the coarsest ·gold and the riclwst deposits were always close 
to the frontal morairie . Jutho~h these ~~nza~ ~d small extent, 
Kumara for instance being no more than four ·miles by tv;o miles in area, 
rnilllon.s of pOWlds worth of gold was taken from them, 

The Kumara field, opened in 1876 to become one of the groatest 
hy,draulic mining ax~s in the 'V?rld, was discovered by accident by 
rilaonshiners (illicit whisky makers) Ml.o were pushed baok into the W\-

disturbed fores.t by the extension of the Wairnea goldfield, · 

Apart from the deep- level gold.:l:eads under the township of Rosa, 
which cannot be discussed here, the Kwnara field is typical of those 
mentioned~ Early geolog.ists - Ha.a.st· aild Oox i- tho~ht the gdld was 
derived from tho Moutere gravels - the Brightbh Bottom ef th miners . 
'Ihe first direct reference to the importance: &f the old glaciers 1itl.a 
made by:M:cKay i.n his report in 1893 ' On gcologioai explorationil of. fue 
Norther n po.rt of' Westland' "bich records his observation:l when ~ulio 
mining wna at its zenith . lie visited the Jh.mmra. 1 i'laimea, and Roes:. 
fields, traced the courses of the ROkitika, i.Arab.ura and Tarllliiakil.u 
glaciers , and defined the great fanning lobes of the ~amakau and 
Arahura glaciers , He apeoul.ated on the vast 1 tren.sure ·found at h!aori 
Point in the upper Grcenstone , wher e the discovexy of the first gold i.n 
1864. triggered off "tihe groat rush of 1865. ! 1 

. . • i . . , 
Iii 1908, .13ell (N , Z. G. S, Dull, I) gave a.n eastward source f or part 

of the gold but Wa.a cautious in rot describing the vlhole as coming from 
· the Alpine greywackes , · He thoUght that tbe first rough concentrations. 
by streams -vlithin the glaciers was followed by further concentration 
within the outwaab gravels with f:I:Ml concentration by the torrential 
streams of th? retreating glao~ers . ., 
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i 
MoKay (1893) noted that _the principnl gold drPosit of the JCumara 

field was in a coarse ri,;er wash under a capping of moranic hills and 
above sub8J1glllar gravels that lie on 'tl"ie marine blue bottom - the true 
"bottom". ihe line of demarcation between moraine and outw'oi.sh can 
still be followed in some of the 1tumo.ra .workings; Old miners say that 
gold was never rich on the true bo·ttom at Kumara 1 but v:ns found on 
"false bottoms" - mostly lenses of mudd,y sand - throughout the gravels, 
I consider these gold bearing gravels .. "true outwnsh" 1 for ·at the Oallery 
River, a sho11t swii't stream in South Westlamd that flows from an active 
glacier muddy lenses fomE!d by the heavily charged silt of the melt 
water c~n hol~ even pel'll1YV\'O;i.ght lumps :or gold in "i'avourable si~tiona, 

. . In conclusion, I \\Ould suggest that it was not the furthest sea­
ward extension of th e glaciers which brought the bulk of the gold to 
the bonanza areas , rather an earlier advance which was followed by an 
interglacial phase that gave sufficient time for the outwash deposits 
to pe concentrated. 1\le main ~dvance that came fa;t;er gq.ve the 
capping of fron~al moraine as seen today, 

If further work strengthens thi~ assumption, there will be ~ome 
rea6on to believe that undiscovered bonanza areas ~y be J:lldden 
fUrther back below the frontal moraine, 

------- ---
., 

I 

. NEW ZEALAND GEOLOGICAL SURVEY ANTARCTIC EXPEDITION 1958-59 

By 

~-~arrington 

~is stu!lller a twelve man party, ~nclutll.ng three geologists from 
, the N.z. Geological SUrvey, A. C. B~ck, I , G. Speden, and the writer, 
had aa its 1119.jor objective the topographic and geological mapping of' 
unexplored districts nt Terra , JIIova e.nd wood bays on tho coast of' 

. Victoria I.ruul, midway betwee n Scott llaae and .Hallett Station, but the 
ice-breakers u,s,s. Glacier and o.s.s. Staten Island were unable to 
penetrate heavy prilasured.. pack ice along the .coast ,e.nd these surveys 
could not be IMde, . After ll'llking a survey of .'eoulman Isl and and a 

' large n<:IVIly-d:l.scovorcd Emperor penguin rookery en son- ice , the party 
e.stablished astro-survey stations for air photQ cmntrol oyer the wide 
r egion at McMurdo Sound be;tween Granite l!a.rbour, Beaufort Island, Cape 
Crozier and Minnn Bluff , The u.s . Navy Hydrographic office and u .s , 
Geological -Survey propose to use this ground control for a detailed 
topo8,raphio l'l'ap of the .Jk::Murdo .sauna region~ ~ · At times' with u.s.a..s. 
geol~gists several previously uncxamined ice-fre~ districts, mainly in 
the MoM.urdo Voloanies and aasoointed Quaternary morninea, were studied. 
Most moraines to heights of 2000 ft , contain she;Lle O.erived from the 
floor of the Rosa Sea, and lumps of sedim.ente aimil..o.r to the IDwer 
Tertiary Abbotaford Mudstone and knuri Limestone! of New Zealand. 

I 
I 




