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WHAT IS ENGINEERING GEOLOGY AND GEOTECHNICS '? 

by L.E. Oborn, 
N.Z. Geological Survey, Christchurch 

The view o~ten expressed that engineering geology is the 
presentation or geological information in a non-technical way 
for engineers, is correct as fer as it goes. But this does 
not go far enough. It includes not only a geological survey, 
but often a planned programme of site exploration and subse­
quent analysis a~ \Vell. But even this is taking a too res ­
trictec and now outmoded view. Geologists working with engin­
eers soon realize how inexact a science geology is, and how 
their observations and deductione have to be converted into 
more precise practical units, units that make possible the 
evaluation of physical constants of rocks and soil, for example. 
This has made it necessary for engineering geologists to have 
a grasp of' many branches of science, and to have substantial , 
r e tl';ler than superficial, notions of engineering. "Geotechnics" 
is the term that has been revived to deecribe this integrate<'! 
scientific approach to engineering geology . However, call it 
geotechnics, engineering geology, geology for engineers or 
wha t ev~r you wish , it is r ecognised by most engineers and an 
increasing number of geological organizations overseas as a 
distinct and worthy bl"anch of geology. The scope of the work 
covered in this field may be subdivided under seven broad 
headings: 

1. The overall geological picture in the light of which 
an engineering project is studied and conceived. 

2. The selection of sites for an engineering project. 
3· C~ological details related to design and construc-

tional problems. 
4. Materials for construction. 
5. Preparation of contract plans and specifications. 
6. Problems arising during construction. 
7. The effects of the completed work on natural con­

ditions or the locality. 

It would be as well to have a brief look at the type of 
information engineers want, and the methods that can be used 
to find it. 
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Engineers often need to know whether basement rock will 
be encountered during excavation, ano if so, at what depth. 
They would like to know what it is like, its compressive 
strength if structures are to be built on it and also its 
elasticity and slope stability if structures are to be built 
within it. They must know its permeability if it is likely 
to come in contact with water, so that they can assess possible 
leakage and the usefulness o.f remedial grouting. 

It is necessary to assess the rocks above basement too: 
their distribution, thickness, variability, permeability and 
mechanical properties. 

Ground water, and the hydraulics of ground-water movement, 
play an important part in investigations, not only for estimat­
ing grout takes and leakage from ponded water, but also for 
predicting the probable flow of water into an excavation during 
construction, and forces on the structure after construction. 

Structures have to be built of something, and large ones -
for example, hydroelectric·projects -require enormous quanti­
ties of construction materials, usually rock in some form or 
other. For a project design to be consistent both with good 
engineering practice and economy, it must make use of the best 
materials that can be easily won near the site. The materials 
sought for t .he Wai taki River power schemes are mainly alluvium 
for concrete aggregate and·earth-dam shoulder material, and · 
various types of materials with a somewhat higher proportion 
of plastic material, for earth dam cores. Although there is 
no 'ideal' concrete aggregate, or core and shoulder material, 
there are certain properties that design engineers look for, 
and the presence or absence o~ these - affects con~iderably 
the design of a structure. The evaluation of all this inform­
ation comes within the field of engineering geology, but it 
should be pointed out · that in New Zealand it is by no means 
all done by geologists. 

It is of interest to see how this information is obtained, 
using again a power scheme on the Waitaki River as an example. 
A topographic survey is first made of the proposed site, using 
photogra:nmatric or tacheometric methods. Maps are produced 
usually on a scale of 200ft to 1 in., and with contours at 
10 ft intervals. A geological map is prepared based entirely 
on natural rock ex~osures, either on this scale, or on a 
slightly smaller scale. Drillers and geophysicists then 
invs de the ~rea and bulldozers start their seemingly never­
ending task of making anc remgkinrr tracks and roads. Geo­
physicists hr..ve used seis~ic methods in the 'Nai teki Catchment 
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so ~ar, but in the ~uture it is ho~ed that they will uee 
gravity meters anc electrical well-logging equipment alcio. 
From their seismic work geoph~Picists produce profiles re­
lating velocities at which sound waves travel through VP.rious 
strata .to the depths of those strata below the land surface. 
Geologists and geophysicists then attempt to relate the var­
ious velocities to the known geology, nnd to produce geolo­
gical pro~iles. The method is relatively quick, simple and 
cheap, but there are often problems in inter~~etation. 

Drilling gives some control ~or the seismic ·,vork, and 
indicates more precise depths to basement. It also enables 
the permeability o~ rocks passed through to be determined, 
and, in some cases, sam~les to be collecten ror laboratory 
testing or petrographic examination. Percussion drills are 
used in alluvium, (although certain types or rotary could be 
used), and rotary drills are used in most other rocks and 
soils. Bulldozers, backacters, clamshells or calweld drillo 
excavate shallow cuts, pits and holes down to 60 ~t in suit­
able material, permitting a better examination of the rock 
(or soil) to be made, and enabling large samples to be coll­
ected. Permeability tests made in pits and test drill holes 
are usually of the pumping-in kino, although where feasible, 
the more accurate pumping-out tests are used. The geology 
of: the area is continually being reviewed as · more detailed 
information becomes available. 

Soil mechanics plays an important part in the testing, 
and later in the Aelection of: suitable earth-dam core and 
shoulder materials. It bridges one of the two serious gaps 
between engineering and geology. Routine laboratory and 
field tests made on these materials include grading, corn­
paction, specif:ic gravity, density, and the determination of 
the Atterberg limits - liquid limit, plastic limit and plasti­
city index. 

Rock mechanics, which bridges the second serious gap 
between the engineer and the geologist, is assuming increasing 
importance overseas, especially in the investigation and 
design of: tunnels, power schemes and open excavations in rock. 
One of its most important functions is to evaluate physical 
constants o~ rocks, (e.g. Young's modulus ·and Poisson's ratio); 
but it has many practical applications besides giving design 
engineers numbers to substitute in their formulae. It makes 
possible, for instance, a more accurate estimate of rock slope 
stability, and assesses the need for and effectiveness of var­
ious ground control methods, as for example, that of rock 



bolting. These, as field techniques, are still new to New 
Zealand, although in 1945 Maloy ·and Lo1ve did laboratory work 
on the ignimbrites of Haraetai. About 9 rock jacking tests 
have so far been made at Benmore. 

The evaluation of the physical constants of rocks by 
rock-mechanic techniques could make a significant contribu­
tion to engineering geological practice· in New Zealand, and 
it is clear that much more emphasis will have to be placed 
on this aspect of investigation. It can reasonably be ex­
pected that in the not too distant future it will become a 
standard investigational procedure for major hydroelectric 
schemes. In a recent publication, Jaegar set out three 
aims of rock mechanics in hydropower engineering: 

(i) To proceed a step further with analysis of rock 
stability around tunnels and under dam founda­
tions. 

(ii) To develop testing techniques able to produce 
numerical values.for the main physical constants 
to be used in stability analyses. 

(iii) To develop alternative testing techniques so 
that large masses of rock can be tested in situ, 
and results comp~red. 

He expressed the opinion that Talobre jack tests, or the 
equivalent tests, will certainly become compulsory on major 
hydroelectric sites. 

There are other lines of investigation that have yet to 
be explored in New Zealand, and clearly a number of these 
must become the accepted standerd in the future. Some of 
these are associated with test drilling, the main investi­
gation tool. Test drilling, although essential, is very 
expensive, and it is important that as much information as 
possible be obtained from each foot of·drilling. At pres­
ent test drill holes produce a core, and permeability data 
at the most. The day can be foreseen when each hole will 
be electrically logged, and photographed with a bore hole 
camera, two quick operations, and cheap -once the initial 
cost has been borne. The time will probably come, too, 
when we will see borehole jacks used in New Zealand, to 
aetermine the physical conAtants of rocks. 
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BE~INGER'S FOSSILS 

by B.D. Webby 

One of the pest stories in the history of geology concerns 
the hoax ·affected · against "T)r Johann Bartholomew A~am Beringer, a 
professor in the University of WUrzburg, whose palaeontological 
work, Lithographiae Wi rceburgen is (1726), described a collection 
of hand-carved 11 fossils 11 (Lugensteine) gathered from the hills 
near Wlirzburg. As reported by Zittel (1901, p. 18), "his 
students •.•••• had placed artificially-concocted forms in the 
earth, and during excursions had inveigled the credulous pro­
fessor to those particular spots and discovered them! But 
when at last Reringer's O'ND name was found apparently in fossil 
form in the rocks, the mystery was revealed to the unfortunate 
professor. He tried to buy up and destroy his pqblished work; 
but in 1767 a new edition of the work was published, and the 
book is preserved as a scientifi<: curiosity." 

English-speaking geologists have continued to accept the 
~ittel version of the Beringer hoax until Sanders, in 1960, 
pointed out that the current German version of the story differed 
somewhat. He drew attention to the judicial proceedings which 
took place in Wlirzburg in 1726, revealing that Beringer's acaoemic 
colleagues instigated the hoax ann not his students. Now Jahn 
and Woolf (1963) have presented an English translation of' Litho­
£paphiae 'Nirceburgensis with annotations, and an account of the 
~ eries of judicial proceedings. These latter ''transcripts have 
destroyed the traditional misconceptions of' the Beringer hoax. 
They show the hoax in an academic setting, motivated by envy. 
In place of students' pranks we see the clandestine scheming of 
two colleagues of Beringer's: J. Ignatz ~oderick, Professor of 
Geography, Algebra and Analysis at the University of Wilrzburg, 
and the Honorable Georg von Eckhart, Privy Councillor and Libra­
rian to the Court, and the University" (p. 3). Beringer is 
revealed as "a savant hopelessly duped", rather than the "credu­
lous professor". His book, Lithogra phiae :Vi rceburpensis , is 
recognized as "important in understanding the ti.mes and now­
outdated theories"; it forms a "part of. the intellectual back­
ground providing the foundations upon which modern science was 
to be built" (p. 6). 
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A LEGEND FOR HYDROGEOLOGICAL "APS 

The importance of' ground water on a global scale cannot be 
overRtated. Generally the ' importance and degree of' dependence 
upon ground water can be related to climate, increasing with 
increasing aridity. Certainly the needs anc development prob­
lems ere actually and potentially most acute in the arid zones 
of' the world. In many countries in these zones, groundwater 
resources are the only practical water resources (e.g. in Tunisia 
95~ of' the population are dependent upon ground water). Also, 
an increasing number of' countries in the humid regions are look­
ing to ground water to supply their water requirements. Denmark 
is served almost wholly by ground-water, Belgium uses it f'or more 
than 9~ of' its pooulation, Feoer&l Germany and the Netherlands, 
75%. In many regions of' the world, serious problems are arising 
f'rom ever increasing rates of' extraction of' water. These vc:r­
ious problems have created a greater awareness throughout the 
world of the need to study and represent on maps, the distri­
bution, availability and quality of ground-water. 

The Legend t'or Hydrogeological f,.aps 1 has been compiled with 
the aim of' improving and standardizing the means of presenting 
relevant geological, hydrogeological and chemical data of' both 
large and small areas. 'i/hile the concept ot' an international 
legend is especially important in those regions where natural 
ground-water boundaries do not coincide with political bound­
aries, it clearly has application in all countries where ground­
water maps are published. 
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The legend is the result of cooperation 'bet·.veen two inter­
national organizations, the International Association of 
Scientific Hydrology (I.A.S.H.) ana the International ARsocia­
tion of Hydroeeologists (I. A. F..). The legend was unanimously 
accepted in !'arch 1962, at a joint meeting of the I.A.S.F.. 
StanC' ing Committee on Hydrogeological maps ( ,vhich is composed 
of repre8entatives from Greet Britain, '-"ranee, nermany, Hungary, 
Netherlands, ~·orocco, u.s.A. and u.s.s.!'.) and representatives 
from I.A.H., ~.A.o. and U.N.E.s.c.o. 

In all countries where maps are published, local sets of 
symbols (topographic, geologic and hydrogeologic) acquire 
acceptance through usage. It is inevitable and understandable 
that any attempt at standardization of symbols will present some 
problems to all countries. New Zealand has not standardized on 
any code of map symbols although the Lands and Survey usage of' 
topographic symbols is generally accepter., and the N.Z. Geolo­
gical Survey hns published (~.z. Geol. Surv. 1962)2 a set of 
geological symbols for use on its own maps. 

The vnrious topographic and geological symbols used in the 
legend are similar in many respects to those used in New Zealand, 
but differ in detail of outline and sometimes in colour. The 
fe'll geological symbols that are given, rel)resent simple geolo­
gical structures ann. are easily followed. Eyc'!rogeological 
~ymbols on the other hand are used to convey a wealth of' detail, 
<m rl considerable familiarity with the legend would be required 
to read a map with ease. Clearly the choice of scale is very 
important and must be Relected with due regard to the density 
of ground-water ir~ormation. 

The legend is divided into seven parte. 

A Topogrs9hy 
B neology ( 1-13) 

c Lithology ( 1 -11 ) 
l) Hydrography ( 1-15) 

E Grcund-water Hydrology ( 1-16) 

~ Hydrochcmistry ( 1-9) 

G Borehole, dells and other works ( 1-21+) 
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The recommended symbols are rigured and described in the 
legend, and their suitability for use on large or smell scale 
maps, and special purpose maps, is noted. Only those data 
are included that are likely to be relevant to hydrogeology; 
geological contacts, for exsmple, are between permeable and 
impermeable or semipermeable for•mations; the lithologies or 
coar~er more permeable sediments only aTe shown, and agee or 
rormations are to be indicated only where necessary to hydro­
geological understanding. 

There are a rew minor dirrerences between this legend and 
the accepted current usage in ~ew ~ealand. 9or example, all 
units are in the metric system, ana all topographic symbols, 
excluding those !'or drair.age reatures, are grey. Most of' the 
geological symbols are similar to those commonly used by the 
N.Z. Geological Survey. One exception is the symbol for con­
cealed raults; the legend also has symbols for f'lexures and 
abnormal contacts. The few hydrogeologic symbols used by the 
N.Z. Geological Survey, mainly springs and drill holes, dif'rer 
from those adopted for the legend. 

The hydrographic symbols provide ror a more detailed physica 
and chemical description or surface water features than is possi 
with legends used at present in New Zealand. Blue is used for 
all natural surface water, including springs, and red for all 
artificial fea.tures, includi~g wells. A wide ranee of' colours 
is used to represent the chemical properties of the water. A 
system of numbering round a well or spring symbol ia suggested, 
to enable as much information as possible to be recorded on a 
map. Howe~er, where there is a high density or wells about whi c 
much information is known·, it might be prererable to refer back 
from a numbered well or spring symbols to a table giving the 
chemical and physical properties of the water, and the hydro­
geological and well data.. There could be merit in some inst&nc 
in producing several maps on which to present all the available 
data.. 

A wealth of data can be presented on maps using this legend 
(end other data for which symbols are not provided - e.g. fre­
~uency of observation of wells, lir-es of' equal f'luctuation of 
the water table, changes of water level or hydroststic head with 
depth) but clearly the legend will have to be used with discre­
tion, as too much detail could ~ake a map very difficult to read 
for all but those very familiar with its legend. However, as 
it is unlikely that any but a small part or the information pro­
vided !'or in the legend would be available to be presented on 
any one map, this is not likely to pose serious problems in 
practice. 
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The writer is of the opinion that the legend should be 
used on all hydrogeological maps, and where possible on geolo­
gical maps, presenting some hydrogeological data. This will 
neceeeitate a few minor changes from current usage, mainly in 
the hyorogeological and hydrographic symbols. Vfuere a map is 
likely to be of' interest to hydrogeologists overseas, metric 
units should be used. For local use, f'eet should be used, 
a1though a scale showing conversion to metric units should be 
provided. 

1 A Legend for Hydrogeological Maps Bull. 7 No. 3, 1962 IAP.S 

2 Map Symbo~s N.Z. Geol. Surv. 1962 

THE NEN ZEALA~TD PLIOCENE- - PLEISTOCENE BOU~ARY 

The topic of the Pliocene-Pleietocene boundary holds the 
interest of a number of' New Zealand geologists and paleontolo­
glsts. Because of' this, it is suegested that a symposium on 
the location of the boundary be held during the 10th Science 
Congress in Auckland in 1965. 

Several new ideas ann techniques should be applied to this 
problem. l1'or example, Professor W. !'atthews of the University 
of British Columbia is at present endeavouring to locate ash 
beds near the reported boundary in order to try to obtain an 
isotope dating from such beds. Again, to find out if and when 
there was a sudden drop in sea temperature at the boundary, 
time-successive fossil calcareous shells of an iptertidal or 
shallow-water animal should be tested for the o1bjo18 ratio. 

Anyone who is interested in contributing to a symposium on 
this subject is asked to contact the undersigned. 

D. Gr~ham Jenkins, 
N.Z. Geological Survey, 
P.C. Box 368, 
LOWER HUTT 
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~EVIr.vs 

Geological Uap of' New Zealand 1 : 250,000 

Sheet 22, Wakatipu, by ~.L. ~ood (1962) 

Publication of' B. L.. lf:ood' s Sheet 22 ('Nakatipu), Geological 
Uap of New Zealand, 1962, represents another step in perhaps the 
most ambitious and com~endable program ever undertaken by the 
New Zealand Geological Survey. 

It is interesting to compare this sheet with those being 
currently produced in comparable series in other countries, 
particularly the 1 :250,000 s·. ries of' Cali!'ornia, a state with 
many geological analogies with New Zealand and where the mapping 
project almost exactly matches that of' New Zealand in both scope 
and timing. 

This reviewer was brought up in a school where a contour 
map was the sine ~ QQQ of· geological mapping; students pre­
pared their own if' none was in existence. . In this respect he 
regrets the lack of contours in so many geological maps publi­
shed in New Zealand and he admires the way in which the magni­
ficent topographic data available in California have been incor­
porated in the current Calif'ornian geological series as 200 ft 
contours with supplementary·100 •ft contours in places. · The 
resulting amount of' detail is not as oppressive as might be 
imagined. 

Except in those parts of' the New Zealand maps where for 
obvious reasons or oirriculty of' terrain mapping ha~ not passed 
the reconnaissance stage, the amount and rineness of detail in 
the two sets of' maps is comparable. A very real advantage of 
the New '7.ealand maps, as compared with the Californian, results 
from the use or separate legends !'or each map. The gains in 
flexibility and in possible distlnction· of locally signiricant 
units (e.g. the various ruaternary terrestrial !'ormations and 
the Fiordland intrusive masses of' the Wakatipu Sheet) outweigh 
in this reviewer's mina the disadvantages of' some lack of' 
uni!'ormity and or the hybrid time-stratigraphic plus rock­
stratigraphic classification used in the New Zealand series. 

A minor point in which the New Zealand maps could well 
emulate the Cali!'ornian is in the use of' much more closely 
soaced double lines to indicate roads. The State highways in 
particular appear ridiculously broad on our maps. 
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The Wakatipu sheet itself, like the neighbouring Oamaru 
sheet, represents a profound advance in our knowledge of the 
geology of Otago. In it much of the forbiddingly difficult 
Fiordland is mapped for the first time, extending Mr Wood's 
work on.the Fiord sheet, and a simple generalised stratigraphy 
is estab\ished. This will no doubt form the basis for much 
more detailed research in the future. A particularly inter­
esting point is the mapping of the Anita Bay ultramafica and 
associated metamorphics. 

The upper Palaeozoic formations of western Otago were 
first delineated in systematic fashion in Bulletin 58 publi­
shed in 1958. A number of advances in the understanding of 
these rocks are snown in the present map. During the regional 
mapping program, a great deal of work has been devoted to the 
Otego schists (Haast Schist Group). The cont inuity of many 
massive greenschists is indicated over substantial distances 
(16 miles in one case) and it is regre table t ha t the distinct­
n ~ss and significance of these rocks is not reflected in a more 
CJ ;sti nctive colouring. In contrast, the narran diorite, stated 
t. c be gradational to the Bradshaw Formation, stands out with 
Utl~ealietic prominence. (It may be similarly co~mented that 
the colour chosen for the lamprophyre dykes cutting schist 
m9kes them about as difficult to find on the map as they are 
in the field. It is to be honed that this wil l be remedied 
in subse quent editions.) A great many scattered observations 
of mesoscopic structures in the schists are right ly recorded, 
hut the com9lex1ty of these structures is such that the over all 
re sult i n Sheet 22 is not particularly informative. The da ta 
< "'e however the basis for most imgortant ano hi ther to ungublished 
conclusions on the probable nappe structure of the terrain. 
The se are summarized in the explanatory notes and discussed in 
more detail in a series of important papers by Yr ~ood and 
others in N.Z. Journal ·of ~eolog;y anCl Geophysics, vol. 6, no. 5 
(1963). 

In t he map ping and subd ivi Pion of t he ~uaternery deposits 
the ~heet di s pl f•YS e:ome oi' the most i mp ortEint proe:ress of 
r e cent yea r s ano the indica t i on of ~ irqueP. and slQ~ps , in part 
sol ifluction s l ooes , ie. bot h successful and CO!!Hll,e ndeble . Ol d 
mi ne work i n -s and the mineral lod ee of a once iwpor t Ent series 
of goldfi eld5 Eire also shown . Fea tures of the s e types ar e 
not only impor t ant to a pr ope r unCle r st&nding or t he geology , 
they a l s o he l p t o ensure t hat t~is admi rable ma 9 will have use 
and a ppe al to many non-geologi Rts . And t lla t is wha t we , aa 
eeologi ~t s, s houl d wish. 

D.S. Coombs 
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1 250,000 Sheet 23, Oamaru, by A.R. Mutch 

( 1963) 

The Camaru Sheet perhaps more than any other sheet of the 
Four llile Series issuea so f'ar tests the ability of' the carto­
grapher to sho'N very small area A or nume'rous mapping uni ta, in 
some places on a r&ther cluttered bEse, and in situations where 
there is little or no pattern of' distribution to assist the user 
in deciphering them. It may be said that the limit of' reso­
lution possible on this scale ie reached, and in places exceed.ed, 
on this sheet. 

In the neighbourhood of St. Bathans and Oamaru the map 
locally becomes crcv1ded and almost indecipherable. This is 
due to the f'ine subdivision or the Quatern~ry deposits, and the 
thinness of' the Tertiary beds, which combined with mainly gentle 
~ips and rather complex topogrsphy results in a dense pattern of' 
scattered tiny patches and thin strips that are dif'f'icult to 
identif'y even af'ter considerable draughtsman's licence. From 
the fact that local names were held necessury for the Qaternary 
units in separate areas it may be concluded that the correlations 
implied in the legend are uncertain, and. one theref'ore suspects 
that a broader classif'ication of these deposits would hEve re­
sulted in a clearer and the.ref'ore more useful map. This raises 
queo t i ons regarding the use of the ~our ile maps. Are they 
mainly inten~ed to be used individually to represent the local 
geology on 8 s~all scale pending the appearance of One ·ile 
Sheets, or assembled in _groups to generalise regional trends 
anc patterns? Can both functions in .fact be performed by the 
one series of maps? In complex areas such as the se, it would 
probably be wiser to sim9lify, so that at least their general­
ising function is pos~ible. As ie often the cese, the diffi­
culty of repr~sentation is in inverse proportion to the diffi­
culty of' the geology , The older sectim.entary rocks do not appear 
to hove prcduced seri ous certographic problems, but their classi­
f'ication and distinc t1on in the f ield must have involved much 
diffic~1l ty and uncertsinty. The criteria given in the text 
and the legend for separsting Y-G, G, and G-E in the field are 
not very convincing anC. it may have been wi~er to map Torlesse 
as an undiff'erentiated grou"Q while diff'erentiating H and B in 
the sm811 areas where this can be done with conf'idence. The 
need for detailed study of the relntionships between the rocks 
on either side of' the ~~itaki ryiver is apparent. 

It is noted with satisr~action that the Chl II-III rocks 
of the Kc.kanui "Ranp-e which had suf'fered retro€"ressive meta­
morphism in 1958 (cr. 1:2,000,000 Geological !~p of' N.~.) have 
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been remetamorphosed but was it really nece~sary to invent the 
new term Haast Schist Group? Even after reading the arguments . 
justifying the use of Torlesse Group for the greywackes (Suggate, 
1961), I feel that if an all-embracing super-group name is held 
necessary, then the well-established term Otago Schist iE just 
as appropriate and no more objectionable on geographic grounds 
than Haast Schist Group. "'or the ourposes of' this sheet alone 
the n&mes Kakanui and Maniototo could have been used. A very 
important and extensive stratal unit, the time-transgressive 
quartzose coal measures, is not separately shown on the map. 
The existence of this formation as a unit can be discerned from 
the summary text, but in the legenc it is obscurely mentioned in 
a vertical strip of' small print. This is the unfortunate result 
of rigidly following the usual plan of mapping the Tertiary in 
stages and series. The amount of literature on the petrography 
of the volcanic rocks of North Otago would have justified a sep­
arate short paragraph in the text, and a reference to at least 
one paper on the subject. 

There is an obvious slip in-the second-to-last line of the 
paragraph on structure ("fault" for "fold"). Under "Economic 
Geology" it is surpri8ing that ~'aerewhenua and Livingetone were 
not considered worth mentioning as goldfields and that the quartz 
conglomerates and sands were not included under reading materials 
in view of their extensive use on secondary roads throughout the 
region. Another unfortunately revealing slip is the inclusion 
of the Moeraki Subdivision bulletin in the list of references as 
"Brown, D.A. (1938) in oress". 

This sheet is best used in conjunction with the adjoining 
Sheet 22 (Wakatipu). Together they provide an excellent pre­
sentation of the main aspects of the regional geology of Otago. 
The contrasting pattern of faulting suggests that another major 
tectonic boundary roughly parallel with the Wai taki De p res si on 
continues north-westwards on the line of the Waihemo and Stran­
raer faults. 

Apart from the seriously cramped areas referred to above, 
the Oamaru map is fully up to the high standard that has been 
maintained in this series. 

Maxwell Gage, 
University of Canterbury. 

The compiler of this sheet, "r A.R. t'utch, has sent the 
following comment on Dr Gage's review: 
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"nr Gage's review underlines the many difficulties involved 
in denicting on a Eeoloeical map nu~erous thin near-horizontal 
bede. A few of his remarks on ree:ional ann economic geology 
renuire some comment. The description of the Torlesse Group 
in the le~:end admittedly tends to emphasize the overall same­
ness of the lithology, at the expense of real differences that 
can be observed in tr,e field. 'Ni tb regard to the I'aerewhermc 
and Livinr-stone goldfields, these diggings although extenf'ive 
did not produce large quantities of gold compared with others 
in the refion. Another omission in the legend concerns the 
''oeraki Rouli!ers. Roulder-f'orming concretions occur in both 
the •·atR .3nd T)annevirke marine beds but in the legenrl a ref­
erence to ~he Moeraki Boulders was inadvertently deleted fro~ 
the description of the T)annevirke beds." 

ANZAAS 37th CONGRESS. 

The A~ZAAS Congress was held at Canberra on 20-24 January 
1964. The provisional programme for S'ection C (Geology) wDs 
sent out to members of the Society in April 1963. Papers of 
New Zealand interest included: 

Presidential Address by'Dr C.~. Fleming: History of the 
bivalve ~amily Trizoniidae in the South ~est Pacific. 

J'Iydrot:'1ermal melting of some l'rew Zealand greywackes and 
argillites, J. ~ogers. 

The Permian of New "::ealand, .T.B. '.'/aterhouse. 

The origin of the New ZealAnd ultramafic belt, Gwyneth Challis. 

Summary of glacial ani! periglacial phenomena in New '7.eal'lnd, 
C.A. Fleming. 

Glaci~l observotion8 in the Benrdmore Glacier area, R.L. Oliver. 

Glacial geolOfY in V.aRt ~ntarctica, D.S. Trail. 

The Oligocene - !.'iocene bounoary, P. Vel la. 
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INT":':RNATICl'TAL GEOLCCHCAL CC~TGRESS 

22nd Session, India 1964 

The .Second Circular has been issued by the Creanizing Comm­
ittee. The Seesional l.!eetinge will be held in 1'-~ew Delhi, 
14-22 December 19n4. The f'ollowing subjects have been selected 
f'or discussion, each subject corresponding to a section of the 
Congress: 

1 • 
2. 
3· 

4. 
5. 
6. 
7. 
8. 
9. 

1 o. 
11 • 
12. 
13. 
14. 
15. 
16. 

Geology of' petroleum 
Geological results of applied geophysics 
Cretaceous-Tertiary bounde.ry including volcanic 
activity 
Rock deformation and tectonics 
Genetic problems of ores 
~ineral~ Dnd genesis of pegm&tites 
Plateau Basalts 
Tertiary Hamrnals 
Gondwan&e 
Arc:haean and Pre-Carnbrian neology 
HirnE>layan and Alpine Cz•ogeny 
If"ostasy 
Charnockites 
Lnterite 
Sedimentary geology anc sedimentation 
Other subjects 

The !'allowing Commissions of the Congress will hold 
meetings: 

CommiRsion on Str·atigraphy 
Commission on !:Teteori tes 

Commission f'or Co-ordination of Geologicel and Geo­
physical Research 

Co'Timist>ion foz• the 0eolo£ical ~'ap of the ':"iorl<'l and its 
Sub-Commissions :!'or the Tectonic !.~ap of 

the 'Norln Bllcl 

1~etallogenic Pap of the ·.':orld. 

The A<>aociation of African C're oloe:ical 5urveye, the Inter­
nat ion~! AFPoclation of Hydrogeologists, the ~nternn ti on~l P~ l­
aeontologi cs l lln1on , the Intern~.tion;.. l llnion of Geo o ~ i ce l 
Science a , the I nte i'nation:? l ''iner logical As F>oci a tion, and t he 
Society of Economic Geologists will hold meetinr,s during ~he 
Coneretts. 



RADIO~IC AGES OF TAUPO PUMICE AND WAIMIHIA LAPILLI 

AT GISBORNE 

by W.A. PUllar, 

N.Z. Soil Bureau, Whakatane 

In 1958 two airfall ash beds were discovered in the peat 
bottom of Lake Repongaere, a small lake in the western hills 
10 miles from Gisborne. The upper bed is 7 ft from the surface 
and 6 in. thick and the lower at about 11 ft and 8 in. thick. 
At that time the identity of the beds was unknown but later 
mapping indicated Tauoo Pumice and Waimihia Lapilli respectively. 
Samples of peat bracketing each bed were collected and the radio­
metric ages have been determined as follows (4.12.63): 

~peat 1mm€ldiately above - 1770 ± 70 years (N98/S15) 
Tauoo Pumice 

peat immediately below .... 1920 ± 70 years (N9t}'516) 

fpeat immediately above - 3170 ± 80 years (N98;517) 
~aimihia Lanilli 

(peat imm~diately below - 3440 + 80 years (N98/518) 

Thus, these ages confirm the identity of the beds mapped over a 
distance of' more than 100 miles and merely on lithology. 

Now '"r J. Healy in· discussing 14c samples and ages for the 
TaU!JO Subgrou? in Bulletin 73 (in pres·a) , "Volcanic Ashes of the 
Taupo, Rotorua and Gisborne Districts", gives the best mean age 
for Taupe Pumice as 1,819 + 17 years before 1950 and the Waimihia 
Lapilli (!::ember 15 of Taupo Subgroup) as 3,430 + 50 years, samples 
being collected from carbonaceous material within the beds. The 
point I wish to make is that the results from Gisborne indicate 
upper and loger limits to the time span of these eruptive events, 
i.e. for TaU?O Pumice, the eruption could not have occurred be­
fore 2,000 years ago nor after 1,800 years. The span of nearly 
300 years for the Waimihia event seems to be rather wide and may 
be attributed to sampling error. At any rate the eruption 
could not have taken place before 3,500 years ago. 

Incidentally, the rate or peat accumulation is interesting; 
the interval between the two eruptions is 1,200 years and the 
accumulation is 48 in.; above the Taupo Pumice, peat continues 
for 30 in. and then becomes increasingly loamy with grey mud 
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intercalated with thin organic l ayers . 
however, i s almost wholly organic. 

The surface 7 in.~ 

Long after thi s investigation, a ~ in. seam of Kaharoa 
Ash was found lying on the grey mud . In this locality , 
therefore , erosion must have been active before the Kaharoa 
eruption with negl i gible i nc i dence ever since . 

As a final comment, the results suggest that peat is a 
satisfactory subfossil mat erial for radiometric aging . 

"While we stood looking , a wart, or an excres­
cence of some kind, appeared on the jaw o :' t!' ~ 3phynx. 
':le heard the familiar clink of a hammer, - "ld under­
stood the case at ·oncA. One of our vrell-'lleaning 
reptiles - I mean relic-hunters - had cr?wled up 
there and was trying to breok a spectmen from the 
face of this the most majes tic creat_jn the hand 
of man has wrought" 

- Mark Twain: The Innocents Abroad or the 
New Pil~rrims ' ProFre!:'s . Hertford , 1869 , 
p. 630. 
(Quoted in A. Johanssen: A ~escriotive 
Petrography of the Igneous R~~· Univ. 
of Chicago Press, vol. II, 1932, P• 230) 
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PROPOSAL TO PUBLISH ADD~~A TO NFN ZEALAND STRATIGRAPHIC 

LEXICON 

The New Zealand Stratigraphic Lexicon was published in 
1959 as Volume 6, ~ascicule 4, of the Lexique Stratigraphique 
International. New Zealand geologists are greatly indebted 
to Dr C.A. Fleming who undertook the great task of editing the 
Lexicon. The entries included stratigraphic names published 
up to 1957 and also some that were in the course of publication 
at that time. In the six years since then, the Lexicon has 
inevitably become out or date. This has been accentuated by 
the large number of new stratigraphic names proposed in the New 
Zealand Geological Survey's 1 :250,000 maps during these years. 

The Committee of the Society has considered what could be 
done to bring the Lexicon up to date. It is realised that a 
second edition is probably a long way orr, possibly 20 years. 
The backlog or names published since 1957 is seen as a greater 
problem than the names published currently, but the published 
New Zealand Geological Abstracts would be ·or great value in the 
com2ilation or a list or stratigraphic names. New usages : of 
old names could be included. There have been two main suggest­
ions 

(1) That the addenda be published as a list or new strati­
graphic names including bibliographic references only. 
These rather bare lists could be published in the 
Society's Newsletter. 

(2) That the addenda be published in a similar form to that 
or the Lexicon giving a definition or the name as well 
as the bibliographic reference. These addenda would 
be suitable for publication in the N.Z. Journai or Geology 
and Geophysics. 

A compiler-editor would be needed for either procedure, 
and his initial task would be to compile lists or new names as 
in the first proposal. ~or the second proposal, he would then 
assign the writing or entries to appropriate contributors; 
this was the procedure used in the compilation or the Lexicon. 

The subject will be discussed at the 1964 General Meeting 
of the Society. 

D.R.Go 
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LETTERS TO THE EDITOR 

Sir, 

The concerted demand for a r.z. Strstigraphic Code is 
somewhat bewildering. 'Uhat specific problems will it solve? 
In lithologic mapping many problems can be referred to exi~ting 
codes, e.g. the American and Australian, in ve in. I suggest 
tho£\e demanding a code try this before wantinl?' one of our own. 
At most such codes can be a guide but deci~ions must be made 
to the end of mak~ng the geology understandable without the 
nece£1eity of taking everybody round. the outcrop. This may 
involve splitting to the extreme using very subtle distinct­
ions of lithology or it may meen lumping to the extreme ignor­
ing wide differences in lithology, in order to make the geolo£Y 
in its entirety underAtarioable. Decisions such as these cannot 
be regulated and must depend on the good sense and experience 
of the geologist. 

There is a good geological argument, for instance,to unite 
the Amberley, Amuri and Mungaroa (;vairarapa) Limestones under 
one name, and an equally good one for separating them, perhaps 
eventually into even more formations. Justification for 
either courF:e can be found in existing codes. If' you believe 
in 300 miles of lateral shift on the Alpine "!i'aul t the I~ai tai 
Group of' N. Otago and the !Jai tai Group of' Nelson should be so 
named. I~ you don't two separate names should be used. Even 
if you do believe, two separate names might be desirable. ';"Jha t 
code can deal with a situation like this and leaa to one correct 
decision? 

It is obvious, when existing codes are applied to specific 
examples, that the number of factors that have to be allowed 
f'or in the generalities of a code are so numerous that inter­
pretation is involved and arbitary decisions must be made, which 
no one is better qualified to make than the geolcgist involved. 

This in effect is the present position and short of appoint­
ing an official arbiter whose decision is bindine and irrevocable 
which might make things more stable but hardly helps geology or 
progress, no code can "improve" the situation. 

As a counter-proposal I suggest that N.Z. geologists.becode 
recommended to use the Australian or American StratigraphlC 
ae merely a guide in etratigraphic subdivision, and their 
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application be subordinate to clear expression o~ the geolo­
gical history. 

105 St 1'artins Road, 
cem I RTCHU'tlCR 2. 

18 September 1963 

Sir, 

(Sgd) A.C. Beck 

The undersigned wish to express their support ror a New 
Zealann Code o~ Stratigraphic Nomenclature. 

In setting up a code we will all have to be prepared to 
compromise. There may be a rew issues on which diver~ence o~ 
opinion is so great that compromise is impossible. We thi~~ 
it is important th!:it the whole project should not be allo,vec'l 
to bog down on a rew such issues, and it is ~ar better to have 
a partial code governing those things on which we can agree 
than to have no code at all. 

We suggest that at its next annual general meeting the 
Geological Society should set up a committee with instructions 
to ~ormulate a provisional code. It may be necessary to des­
ign&te dir~erent subcommittees to rormulate di~ferent parts of 
the code. It shculd be possible to consider the adoption of 
the code at the annual general meeting of the C~ological Society 
in 1965. 

Geology Department, 
Victoria University or Wellington, 
1!'/EI,LPrGTON 

1 0 October 1963 

(Sgd) P. Vella, 
W .R. Lauc.er, 

J. Bradley, 

H .·.v. ··:/ellman, 

R.H. Clark, 

T. Kotaka 
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Sir, 
"Naming" of Aehbeds 

The reporting of field observations of a local character 
is to be encouraged, but in the note, "An Ash Bed Near Upper 
Hutt, Wellington". (1963) ( N. Z. J. Geol. Geophys. 6: 155-59), 
I read with dil'lmay that the - a hbed has been given a "tag" on 
the basis of a single observation at one site. To be of any 
value this kind of work demands the making of hundreds of 
measurements over a wide a rea for the purpose eventually of 
relating a bed to known stratigraphy and of locating the 
eruptive centres, many of which are now known. 

If' we persiet in "tagging" ashbeds in isolation the re­
sult will be a number of names like unwanted babies lying 
around and with unnecessary cluttering up of the literature. 
If we have to use a "name" why not call it a "working name" 
or a "mapping unit"'l 

114 .:rames Street, 
'.',1': 1\K ,\'!' _A T\TB 

22 October 1963 

(Sgd) W.A. Pullar 

"Thi Mi-6 is the world's largest helicopter and 
is reported to have a maximum seating capacity of' 
120. The aircraft was designrld primarily for 
geological survey work in 8iberia and thirty have 
been ordered for this work." - u.s.s.'R. section 
in "7lorld Aircraft Illustrated", Aero Publishers, 
Los Angeles, 1961. 
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REQUIREME?-.lTS O!i' A STRATIGRAPHIC CODE 

by Paul Vella, 

Victoria University o~ Wellington 

I~ we are to ~ormulate a stratigraphic code ~or New ~ealand 
we should ~irst recognise clearly what we intend a code to do. 
No code will succeed i~ it attempts to mould geological thought 
into a set pattern. Its proper ~unction is solely to standard­
ize the meanings o~ ~ormal terms and names; it should provide 
a set of rules ~or ~orming names and a glossary containing pre­
cise de~initions o~ terms. Geologists who accept the code 
agree to ~ollow the rules and to use the standard terms in the 
sense laid down in the Code. They do not agree necessarily to 
write all stratigraphic descriptions in the terms de~ined by the 
code; otherwise the development o~ new ideas would be seriously 
inhibited. It is most important that editors should appreciate 
this point. 

The purpose o~ rules should be to ensure that names o~ new 
units are adequately defined, that names will not change in 
meaning, or will be allowed to change in meaning only in certain 
circumscribed ways, and that a name will not be used ~or more 
than one di~~erent unit of the same kind. The rule of priority 
needs a thorough appraisal, and must be either completely set 
aside or made mandatory. The hal~-hearted way in which has been 
applied in stratigraphy up to now is totally unsatisfactory. 
If it is to be used, its application in biological nomencl a ture 
is the model to be followed. 

The glossary must contain definitions that are so precise 
that interpretation is not left to the discretion of individual 
authors. Study the de~inition of "assemblage zone" in the 
American Code ~or a case o~ decided ambiguity; and at the same 
time look at "assemblage zone" in the code proposed by the 
International Subcommission for an even looser definition. A 
loose definition in a stratigraphic code is worse than no defin­
ition, because it lends a spurious air o~ precision to ambiguous 
usage. 

So far the American Code is by far the most ambitious 
attempt to systematize stratigraphy. The proposed International 
Code seems to be little more than a paraphrase o~ the American 
Code - the section on biostratigraphic units certainly is. It 
is unlikely that New Zealand stratigraphy is basically different 
from that or the rest of the world, and to be worthwhile a New 
Zealand Code will have to be not just a special code ~or New 
Zealand, but an improvement on the American Code. 
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PERSONAL NOTES 

The Society's congratulations are exten<'1ed to Dr C.A. FLEr-rrNG, 
N.Z. Geological Survey, Lower Hutt, President of the Royal 
Society .of New Zealand, for the award to him of an O.'fi.E. in 
the recent New Year Honours. 

~'r G. 'f/APREN, N. Z. Geological Survey, Christchurch, attended 
the recent meeting of the Special Committee for Antarctic 
Reoearch held in Capetown. On hie way back to New Zealand he 
visited briefly Britain and the United States. 

Dr ~. GAC-E, r~ology Department, University of Canterbury, left 
during January for the United States where he will speak at a 
number of University departments on a visit sponsored by the 
American Geological Institute. 

Dr Rosa TAYI,OR, Australian National University, Canberra, 
attended a science congress in Pittsburgh, U.S.A., during 
September. 

Dr A.J. ELI,IS, Dominion Laboratory, Lower Hutt, left in mid­
Cctober on a Nuffield Travelling Fellowship to spend a year in 
Pritain. He is first to be at Imperial College, London, to 
work on geochemical prospecting, and will later go to the Univ­
ersity of Southampton to study high pressure -high temperature 
eLectrolyte chemistry. 

:~r J. ffli'uALY, N. Z. Geological Survey, Rotorua, is at present 
overseas on a United Nations sponsored visit to northern Chile 
where he is to examine geothermal potentialities. 

Dr M.C. PICK, who recently completed a Ph.D. at Bristol Univ­
ersity, is now with the California Standard Company and is 
stationed in Edmonton, Canada. 

T)r G.A. CHALLIS, N.Z. Geologica l Survey , Lower Hut t, returned 
to New Zealand in October after com9leting he r Ph .D. in the 
Department of ?.fineralogy and Petrol ogy , Cambrid ge , Engl and. 
Recently, she married another well -known 'Nellington geologist 
Ur '.V. R. Laud er, of the Geology Depar tment , Victoria University • 
The best wishes of the Society a r e extended t o them . 

Mr D. KEAR, N.Z. Geological Survey, Papatoetoe, was overseas 
for three months late last year visiting neological Survey and 
IHnes Department offices and areas of economic interest in the 
western United States and eastern Canada. He returned to New 
Zealand by way of Britain. 
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V.r N. de E. HORNIFROOK, N.Z. Geological SUrvey, Lower Hutt, 
returned home early in December after spending a year in · 
Britain where he was working at the Rri tieh 1•useum of Natural 
Hietory, London. 

Professor o.c. FAP.Qtrrift~, Geology Department, University of 
~~assachusettfl, arrived in New Zealand in July to spenc a yesr 
with the N.Z. Geological Survey on a Senior Research Fellowship. 
He is working on aspects of the geology of North Auckland. 

Vr G.w. GRI~~LEY, N.Z. Geological Survey, Lower Hutt, has just 
returned after spending several weeks in the Philippines on a 
United Nations mission to investigste geothermal po~sibilities 
there. 

NENJ MEMBERS 

The following people have joined the Society since the last 
list of new members was published in Newsletter No. 14. 

Mr R.N. Eryant, N.Z. Geological Survey, LOWER HUTT 
'Dr A.E. Cockbain, Geology Department, University of Canterbury, 

CHRISTCHURCH 
Mr J.W. Cole, Geology Department, Victoria University, 

'HELLINGTCN 
Mr W.L. Cornwell, '"inistry of Works Laboratory, Fanshawe St., 

AUCKL.M!ll 
Mr 
Mr 
~~r 

ttr 

T. Eisler, 
J.E. Fry, 

R.W. Heine, 
T.M. Hunt, 

44 Strathmore Avenue, WELLINGTON 
60 Medway Street, CHRISTCHURCH, 1. 

P.O. Box 26, Linc~ln College, LINCOLN 
Geology Department, Victoria University, 

WELLINGTON 
Dr G. Jenkins, N.Z. Geological Survey, LOWER HUTT 
f.~r s. Macdonald, Geology Department, University of Canterbury-~ 

CHRISTCHURCH 
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Prof'. W.H. Mathews, Geology Department, University of' British 
Columbia, VANCOUVER. 

Mr s.s. Mojingol, 

Mr Alan· Saunders, 

Mrs L. Schreiber, 

N.Z. Geological Survey, LOWER HUTT 

"The Mumbles", Box 14, KAKAHI 

Rangiwai Road, Titirangi, AUCKLAND 

Mr G.J. Smith, Geology Department, Victoria University, 
VIJELLINGTON' 

Mr 

Mr 

Hr 

M.S. Srinivaesn, Geology Department, Victoria University, 
WELLINGTON 

R. Tarvydas, Geology Department, University of' Auckland, 
AUCKLA..."'W 

R.W. Wright, 27 Peraki Street, KAIAPOI 

''However~ if' I had waited long enough I probably 
neve r would have ,.,ritten enything at all since there 
is a. tendency when you r eally begin to lenrn something 
~bout a thi ng not t o wa nt to wri te about it, but rather 
to keep on l earning abou t it always, ancl. at no time 
unless you ar e very egotistical which of' course accounts 
f'or many books wil l you be abl e to say now I know all 
about this and will write about it." 

Ernest Remingway, "Death in the Af'ternoon" 1932 






