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FROM THE PRESIDENT OF THE NEW ZEALAND
INSTITUTE OF CHEMISTRY

Chemists in New Zealand have cause to be grateful
to Professor Corbett and his team, for without their enthu-
siasm, perseverance, and hard slogging the LLU.P.A.C. Sym-
posium could not have become a reality,

It is good for us to entertain visitors, not only because
they enable us to see ourselves through other eyes. We
are a staid nation, self-critical, self-effacing, sometimes in
need of reassurance by assessment against outside stand-
ards.

We bid our overseas guests doubly welcome, first for the
stimulaticn their presence will bring, and secondly because
they will provide a reason for us to demonstrate our best.
One might suggest that theirs will be a catalytic effect but

catalysts remain unchanged. Rather, | hope that both visitors
and hosts will find their outlook, ideas and interests the
richer, long after the Symposium has faded in the memory.

In this issue “Chemistry in New Zealand” has endeav-
oured to present an overall picture of New Zealand’s recent
and current chemical activities. Sober reviews cannot hope
to recapture all the ambitions, struggles and triumphs that
have marked our chemical progress. To solve these our visi-
tors will need to taik with our chemists and biochemists, to
visit their laboratories and institutions.

If this review assists in Indicating the scope of our
activities, in providing the stimulus to seek further, then
it will have achieved the Institute’s wish to aid and encour-
age the success of the 10th .U.P.A.C. Symposium.

JOHN POLLARD,
President.

THE NEW ZEALAND INSTITUTE OF CHEMISTRY 1955-1976

The New Zealand Institute of Chemistry was founded in
1930 and the history of its first 25 years is recorded in the
Silver Jubilee issue of its Journal, November, 1955. As
copies of that issue of the Journal are now few, it will prob-
ably be unknown to IU.P.A.C. visitors, and indeed to many
present N.Z.I.C. members. In that issue W. G. Hughson wrote,
“Prior to 1930 matters pertaining to the status of chemists
in New Zealand were in the hands of local societies attached
as a rule to the University Colleges, or operating as sec-
tions of the Philosophical or Royal Society of New Zealand
.. . On November 7th, 1930, representatives from the four
Centres met in Wellington under the chairmanship of Emer-
itus Professor W. P. Evans and resolved—That a New Zea-
land Institute of Chemistry be formed.” By the end of the
first 25 years there were about 500 members. Since then
membership has increased to approximately 1300, and the
Auckland Branch alone now has a total membership nearly
equalling the 1955 New Zealand total. :

The most important feature of the period 1955-1976 has
been the significant change in membership structure and
rules for admission. Increasing emphasis has been placed
on “professionalism™ as a requirement for corporate mem-
bership; at the same time provision has been made for
admission of newly-qualified graduates as Graduate Mem-
bers, who require to complete four years’ postgraduate
experience before becoming Members (previously design-
nated Associates). ’

During the 1960s a significant development in chemical
education was the establishment of formal, work-based
courses in Technical Institutes leading to the New Zealand
Certificate in Science (Chemistry). This practically-oriented
qualification has proved very popular, and a large number
of NZ.C.S. holders is emerging from the technical educa-
tion system. These people represent a new factor in the
chemical employment scene and the N.ZI.C. has recently
moved to recognize these N.Z.C.S. holders.

On qualification N.Z.C.S. they may become Technician
Members, and after at least four years approved experience
and attaining at least 25 years of age, they may transfer to
the Associate Member grade. As with the transport from
Graduate Member to Member, the quality of the experience
gained over the four year period is carefully scrutinised.
These moves to broaden the basis of membership while in-
creasing the requirements for professional membership and
practical experience parallel changes which have taken place
in other chemical institutes, notably the Royal Institute of
Chemistry.

The other significant change has been the creation of a
number of specialist groups, e.g. geschemistry, etectrachem-
istry, polymer chemistry, chemical education, etc., in-

formally organised and only loosely tied to the Institute struc-
ture. Their main function is to organise specialist symposia
at the Institute's Annual Conference or at other times. Be-
cause of the small scattered numbers other group activi-
ties have so far been mainly confined to the distribution
of newsletters. These special interest groups will play an
increasingly important part in Institute activitles, and it is
easy to envisage an increasing number of one or two day
single topic symposia which will supplement, or in some
years replace, the traditional Annual Conference. The size of
the Annual Conference has steadily increased to a record
attendance of 400 at the 1974 Conference in Auckland.

The Institute takes an active part in Chemical Education
particularly at secondary school level: the formation of a
Chemical Education Group in 1975 was the logical outcome of
this interest. All Branches arrange special lectures, tours
and competitions for secondary school pupils, and all offer
prizes to outstanding university and technical institute schol-
ars. The Institute s also deeply involved in devising and
continual revising syllabuses for N.Z.C.S. courses,

Institute members, and the Council, have always taken
an active interest in the affairs of the Roya! Society, the
senior scientific body in this country. Co-operation with the
RSNZ. is likely to increase as chemists become more
involved in “fringe” issues such as those congerning the
environment.

The Institute has always been controlled by a Council com-
prising President, two Vice-Presidents, General Secretary and
a representative from each of the Branches. (Auckland, Wel-
lington, Christchurch and Dunedin were the original four;
Waikato and Manawatu were added later.) The Editor became
a member of Council in recognition of the importance the
Institute has always attached to its publications. The
Branches are responsible for activities in their own geograph-
ical areas and arrange regular meetings for their members.

The period under review has been one of steady growith
towards larger membership and greater diversity of activi-
ties, However, despite increasing administrative demands,
the membership is still not large enough to sustain a full-
time secretariat; the Institute relies heavily on the essentially
voluntary work of members, although an important step to-
wards a full-time secretariat was taken in 1975 with the
appointment of a part-time Administrative Secretary,

We look forward with confidence, believing that the in-
stitute will continue as a significant voice in the New Zea-
land scientific community. Doubtless the next twenty years

may see changes no less significant than those of the last
two decades.

W. E. HARVEY, Hon. Gen. Sec., N.Z.I.C.
D. J. HOGAN, Registrar, N.2.1.C.

NOTE: INFORMATION ON AUTHORS WILL BE FOUND ON THE TITLES PAGE.
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THE INTERNATIONAL UNION OF PURE AND APPLIED CHEMISTRY, IUPAC

by A. Rafter

This year the Organic Chemistry Division of
IUPAC is holding its 10th Natural Products Sym-
posium in Dunedin. This is a most important occa-
sion for the chemists of New Zealand and an op-
portunity for us to look briefly at the organisation
of IUPAC and the part New Zealand chemists are
playing, and could further contribute to the profes-
sion of chemistry in the international sphere.

The organisation of IUPAC is shown in the ac-
companying chart. The current President is Dr. R.
W. Cairns, the Executive Director of the American
Chemical Society and a distinguished industrial
chemist. The Past-President is Sir Harold Thomp-
son, Professor of Physical Chemistry, Oxford Uni-
versity; among the Past-Presidents of the Organic
Chemistry Division are the present Secretary-
General, Professor G. Ourisson of France, and Sir
Derek Barton, F.R.S., Nobel Laureate. Sir Derek is
at present an Elected Member of the Bureau of
IUPAC and will be the Symposium President at
Dunedin. Another visitor to Dunedin will be Lord
Todd who was President of IUPAC in 1963-65. Lord
Todd in his Presidential Report to the IUPAC Con-
ference in 1965 set out clearly what, in his views
were the functions of IUPAC:

(1) To promote the study and application of chem-
istry internationally by bringing together chem-
ists of all types from different countries, to
facilitate exchange of information and to pro-
mote meetings, symposia and conferences
where chemical topics can be discussed.

(2) To seek international agreement on issues of
importance to chemistry, e.g.. nomenclature,
constants, analytical methods, etc., and to pro-
vide a source of authoritative advice to other
international organisations concerned with
standards.

(3) To provide advice and assistance to developing

- countries in matters relating to the training of

chemists.

Today, the stated objectives of IUPAC have
changed very little from the guidance given to it
by Lord Todd 11 years ago. They are: (1) to investi-
gate and make recommendations for action on
chemical matters of international importance that
need regulation, standardisation, or codification;
(2) to co-operate with other international organisa-
tions that deal with topics of a chemical nature;
(3} to promote continuing co-operation among the
chemists of the member countries; and (4} to con-
‘tribute to the advancement of chemistry in ali its
aspects.

The membership of IUPAC presently comprises
44 countries, each represented by a national or-
ganisation. In New Zealand the National Adhering
Organisation is the Royal Society. The National
Committee for Chemistry (of the Royal Society) is

46

responsible for corresponding with IUPAC, for co-
ordinating New Zealand activities in relation to
IUPAC and for functioning as the Sectional Com-
mittee for Chemistry. The committee comprises
four members appointed by the Royal Society, four
members appointed by the New Zealand Institute
of Chemistry, the International Secretary of the
Royal Society and the Committee Secretary.

The work of IUPAC is mainly done in the Com-
missions and Committees shown on the organisa-
tion chart. Some scientists, because of their world
standing in the work of a Commission, are invited
to join as Titular Members. The more common
way is by selection as a National Representative
—and through one’s scientific contribution — to
be chosen for Titular Membership. New Zealand-
ers can play an important part in the work of IUPAC
which offers to younger scientists willing to give
of their expertise the opportunity to meet and
work with colleagues in other parts of the world.

At the present time New Zealand has two Titu-
lar Members on two Commissions of IUPAC [Dr.
W. H. Melhuish on Commission V.4 and Dr. T. A.
Rafter on Commission V.7) and National Represen-
tatives on 6 Commissions (on Commission 1.2,
Professor J. W. Williamson; Commission 1.3, Pro-
fessor J. W. Tomlinson: Commission V1. 1.1, Mr. [.
R. C. McDonald; Commission VI. 3.1, Mr. S. G.
Brooker; Commission VI. 3.2, Dr. F. B. Shorland:
and on the Committee on Teaching of Chemistry
Mr. T. R. Hitchings.)

The principal source of IUPAC'S operating ex-
penses are from annual subscriptions based on the
chemical activity of a country. New Zealand is
listed as Category B.1, and pays an annual sub-
scription of $1,500. Another source of income is
from Company Associates. More than 150 indus-
trial firms have already joined the scheme there-
by indicating their appreciation of the value of
IUPAC's work. New Zealand has at present one
Company Associate, lvon Watkins-Dow Limited,
and it is hoped that more interest can be generated
in IUPAC affairs by those New Zealand companies
which are chemically orientated.

The holding of the 10th IUPAC Natural Pro-
ducts Symposium at Otago University this August
offers the opportunity for many of our younger
scientists to meet and to discuss their scientific
problems with some of the world's most eminent
organic chemists. | am sure this will be a most
stimulating experience, and a source of great sat-
isfaction for Professor R. E. Corbett and the
members of local sub-committees who have work-
ed so strenuously to make this symposium—both
for visiting and local scientists—a most mem-

. orable occasion for the chemical profession in

New Zealand.

Chemistry in New Zealand
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CHEMISTRY IN NEW ZEALAND: CURRENT AND FUTURE TRENDS
by L. F. Phillips

The phrase “chemistry in New Zealand" covers
an extremely wide range of activities by some very
diverse organisations and individuals. Neverthe-
less, the trends one finds in industry, research as-
sociations, government departments and universi-
ties have a great deal in common, because the
various organisations must all respond to the same
set of external circumstances. Trends in chemis-
try in New Zealand, like trends in science every-
where, are largely governed by a compromise be-
tween the current demands of the economy and the
long-term need to solve what are seen as the big
problems of the era. For most people the big prob-
lems just now are energy, the environment, and the
potential shortage of resources, including food.
(Alternatively, these problems might be summar-
ised as an over-supply of people). The demands of
our economy are simply that we must obtain more
for the export of agricultural produce, relative to
what we spend on the importation of manufactured
goods and energy. The type of compromise that is
reached depends on the nature of the organisation
which is being considered. Industry, at one ex-
treme, gives most weight to the demands of the
economy,; universities, at the other, pay more at-
tention to the big problems. Pure research, under-
taken with no end in view but an increase in know-
ledge, is also carried on to a limited extent, is
almost independent of the factors responsible for
trends such as we are considering, and is tolera-
ted mainly because of its valuable teaching role.
The big swing away from pure, basic research that
accompanied the economic recession in the UJ.S.A.,
and which will certainly be reversed in the next
five or ten years, had no counterpart here hecause
most of our science was already very much ap-
plied. In the long term it is reasonable to suppose
that the balance of research in New Zealand will
not alter radically. Qur economic circumstances
could change for the better because of a world-
wide shift in the relative values of food, mineral
resources and manufactured goods; but barring
some unpredictable, innovative breakthrough, equi-
valent to the first decision by a Swiss to begin
selling cuckoo clocks, our chemistry will continue
to be virtually all applied and will be applied al-
most exclusively to local problems relating to
agriculture.

For the New Zealand chemical industry the major
event in recent years has been the production of
our own natural gas, with its implications for po-
tential petrochemical industries and in relation to
the energy crisis. At least three commercial firms
—B.P. Chemicals, lvon Watkins-Dow and |1.C.1. —
are interested in the petrochemical possibilities
which are being investigated by an inter-Depart-
mental group. The most likely initial development is
the conversion of methane from Maui gas to meth-
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anol for use as fuel. The technology appears to be
under control and the economics to be favourable,
which would leave only political decisions to be
made. (While on the subject of political decisions
we may note that the use of natural gas instead
of electricity for low-grade heating will have to be
encouraged by a suitable price structure). Other
possible uses of Maui gas include nitrogen fixa-
tion, the function which is at present performed
in situ by clover, and production of liquid fuels by
reforming low molecular weight hydracarbons. The
opposite type of process, hydrogenation and crack-
ing of coal to produce liquid fuel, is a very long-
term possibility as a means of reducing our de-
pendence on imported petroleum, as is the re-
sumption of the exploitation of coal as a source of
what have come to be regarded as petrochemicals.
In contrast, the production of calcium carbide as
a source of acetylene could have been undertaken
with advantage ten years ago, on the basis of the
work of the late Dr. Hagyard at Canterbury Univer-
sity. However, as oil becomes more expensive the
main use of coal must continue to be as a simple
fuel. More efficient combustion systems have been
developed, including fluidised bed combustion,
which reduces the pollution problems associated
with the burning of high-sulphur coal. Still
on the subject of minerals, we may note
that the fertilizer industry is beginning to
make some of its superphosphate with sul-
phuric acid derived from local sulphur. Ex-
cess acid-producing capacity couid lead to
production of other chemicals based on sulphuric
acid. The phosphate rock needed for superphos-
phate production will still have to be imported;
fortunately, world supplies appear to be more than
adequate for the foreseeable future. OQur main
mineral export will probably continue to be iron-
sand; vanadium is a possibility for the future but
the deposits occur in a National Park. The coun-
try's capacity for further large-scale electrochem-
ical industry is very limited but small-scale pro-
duction of chemicals like hypochlorites is a pos-
sibility in plants where electricity is generated
from excess steam. Further developments are
likely in the production of exportable chemicals
from natural products, including pinenes and ter-
pineol from turpentine, cholesterol {used in liquid-
crystal digital displays and as a precursor for vita-
min D., and potentially useful as a precursor for
birth-control hormones) from lanolin, and cholic
acid, dehydrocholic acid, and bovine serum albu-
min as cattle by-products.

Rather than attempt 1o cover all of the research
associations with an interest in chemistry in a
limited space, we confine attention to two major
ones. The Wool Research Organisation at Lincoln
is typical in many ways. It exists to carry out re-
search on problems in wool utilisation. and chem-

Chemistry in New Zealand



istry is one facet, albeit a major one, of a multi-
disciplinary approach. The work ranges from test-
ing carpet wear, by rubbing real shoes on actual
carpets, to topics as basic as protein photochem-
istry or the mechanism of wool growth. New devel-
opments that are under way include antistatic
fibres, flameproof textiles, textiles whose dyeing
character has been modified for special effects,
ion-exchange fibres, and polymer-modified fibres.
In recent years the emphasis of the laboratory
has moved further away from basic research to-
wards closer links with the textile-processing in:
dustry, with more feedback from industry, to a
building up of strength in textile technology, to
the development of useful research findings “in-
house™ at the pilot plant level, and to a change
from discipline-oriented groups to mission-oriented
groups. Associated with these trends has been
increasing concern with the cost-effectiveness of
basic scientific research, especially in relation to
the high cost of modern instrumentation, Several
approaches have been made to this problem, one
being to send a staff member to work in another
laboratory where suitable expertise or equipment
is available, another to purchase time on outside
equipment such as computers or electron micros-
copes, and a third to collaborate with other labora-
tories working on different aspects of a single
problem such as flameproofing. Obvious extensions
would be to award research contracts for specified
investigations to be carried out in other labora-
tories, and to provide research fellowships for
university students to work in particular fields.
The long-term trend is towards still stronger links
with industry in its day-to-day practice, and with
other laboratories which can share project inter-
ests, equipment and exchanges of staff. The or-
ganisation will continue to employ chemists and
chemical engineers and will continue to require
them to be versatile enough to contribute much
more than just chemistry.

The Dairy Research Institute at Palmerston
North resembles the Wool Research Organisation
in having very close contact with the day-to-day op-
eration of the parent industry and in tending more
and more towards collaborative efforts with other
organisations, such as universities and D.S.IR.
divisions, which possess special skills or equip-
ment. The channelling of the dairy industry’'s prob-
lems to other interested groups is seen as prefer-
able to the continued growth that would be neces-
sary if the Institute were to tackle every new
technical problem itself. The current problems of
the dairy industry stem mainly from the need to
change from a relatively simple task, that of sup-
plying large quantities of butter and cheese to the
British market, to the more difficult task of making
an increasing range of specialized products, many
very sophisticated and demanding a high degree
of technical skill in their manufacture and quality
control. In the long term this means that the stand-
ard processes for making traditional products such
as butter, cheese, milk powder and casein will, to
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a large extent, give way to more chemically-orien-
ted processes such as fat fractionation, ultrafiltra-
tion, or electrodialysis, by which milk can be sep-
arated into its basic components before being re-
assembled, often with other, non-dairy ingredients,
into the final product that the customer requires.
At present the standard operations in the dairy
industry require good technicians who have some
background in science. The new developments are
likely to require the employment of more science
graduates at all levels up to Ph.D., and a signifi-
cant proportion of them will be chemists or chemi-
cal engineers.

Ar important trend for the research associations
as a group is a likely increase in the number of
such associations. At an intermediate stage, indus-
try is likely to make greater use of scientific con-
sultants and independent commercial laboratories,
whose numbers are also likely to increase. A
major factor here is the setting up of the TELARC
council, which gives a stamp of approval to the
consultants and laboratories whose work it con-
siders satisfactory.

The Chemistry Division of D.S.I.R. endeavours to
maintain a fairly constant balance between pure
and applied research, on the grounds that a solid
background in basic research is needed if people
are to take a fundamental approach to new prob-
lems in everyday activities like forensic chemistry,
water quality, or industrial development work.
Applied research is relatively more conspicuous
because many of the present projects take people
away from the laboratory bench into the field or to
industry, and because of the increasing importance
of co-operative projects with non-government re-
search organisations. Another factor is that new
graduates joining the Division are much more
interested in environmental, social and economic
problems than those who graduated, say, ten years
ago.

Chemistry Division's choice of projects is affec-
ted by the state of the economy in several ways.
One is that the emphasis on export industries leads
to an enhanced interest in projects which are de-
signed to add value to raw materials such as seed
oils, beach sands or peat wax, or in projects aimed
at overcoming barriers to export produce that
might be due, for example, to the presence of mer-
cury in frozen fish, or pesticide residues in crops.
{(Problems of this last type are sometimes more a
consequence of politics and the high sensitivity of
particular analytical techniques rather than a real
need for concern—mercury at natural abundance
levels in fish is a case in point.)

Through the MNational Research Advisory Coun-
cil, Government is able to channel money for
science into certain specific areas, which -affects
not only the choice of projects but also the type
of graduates who are in demand — environment,
energy and metallurgy, for example, are favoured
fields at present.
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Drugs and pbharmaceuticals, both licit and illicit
are a current source of much work for Chemistry
Division, and the involvement gets larger each
year. Energy and petrochemicals will continue to
be major topics of interest. The long-term extent
and timing of work on energy will depend on when
nuclear power stations are installed in New Zea-
land. A major organisational change that is likely
to occur in the next few years is the splitting of
the large Chemistry Division (approaching 300
staff) into two Divisions, one of which will deal
mainly with chemical engineering and process
development. Reorganisation into a larger number
of mission-criented groups is not likely to occur
in the foreseeable future. The most important
reason for retaining the present structure is the
ability to cover a wide range of problems and areas
of activity with a finite number of staff; there is
also a.shortage of senior multi-disciplinary people
to run project-oriented groups. A new develop-
ment is that chemists are increasingly being hired
by other Government Departments, such as the
Ministry of Warks and Development or the Health
Department, so that they grow up with their
Department’s own particular problems and enable
better communication with Chemistry Division.
Maintenance of communication between special-
ists in different areas of science and engineering
is seen as a major problem for the future.

In recent years chemists in the universities have
shown increased awareness of the possibilities for
finding academically-respectable research projects
that are related to the country's economic needs.
This admirable trend will undoubtedly continue,
aided by co-operative efforts with industry and
research associations and by the availabiiity of
Mineral Resources and Lottery Distribution Com-
mittee grants. The huge cost of major items of re-
search equipment and the personal dedication
that is required to get the most from such equip-
ment must lead to an increased tendency for
people to travel to other centres for intensive
periods of data collection, as already happens for
example with X-ray crystallography, and to work
in co-operative groups rather than as isolated in-
dividuals.

The difficulty that highty-qualified graduates have
at present in obtaining positions commensurate
with their qualifications is likely to diminish during
the next ten years, partly as a result of improve-
ment in the western ‘world's economic situation,
and partly as the result of a gradual adjustment of
supply to demand in the job market. Meanwhile,
the degree courses taken by most undergraduates
are being tailored more to the current demand for
people with a good grounding in basic techniques
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and broad versatility, as opposed to narrow special-
ization and a deep understanding of theoretical
matters. At Canterbury, for example, the introduc-
tion of the ‘points’ system has led to a more than
twofold increase in the number of available op-
tiens in degree courses and a three-fold decrease
in the size of the minimum examinable unit. For
the small number of top Honours graduates, on the
other hand, more specialization and deeper under-
standing is required if they are to compete suc-
cessfully with similar people from other places,
so the difference in outlock and training between
Honours and Pass graduates is likely to increase
further.

In the long term the innate conservatism of
university institutions and the strength of the links
that university chemists maintain with overseas
workers in their own fields are likely to ensure that
only relatively minor changes occur in the shape
and emphasis of university chemistry. Exciting
new developments are more likely to occur in the
borderline areas between chemistry and other dis-
ciplines such as biology or geology, or in new
inter-combinations such as chemistry and opera-
tional research, chemistry and computer science,
or even chemistry and politics—'the art of the
possible’ is a description that could be applied to
either.

One of the least salubrious of Dante's infernai
circles is reserved for those whose earthly lives
were spent devising titles for articles to be written
by other people. Another circle, not far away, con-
tains the damned souls of all who agreed to write
such articles. Nearby is the circle containing
weather forecasters, fortune. tellers, economic
planners, and lynx-eyed spotters of current and
future trends. In writing this article | have taken
advice from a number of lynx-eyed spotters (see
acknowledgements) and have borrowed a tech-
nigue from the weather forecasters, namely that of
producing several different kinds of forecast —
local and large scale, short and long term — in
order to improve the chance of being proved cor-
rect in at least some respects.
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CHEMISTRY AND BIOCHEMISTRY IN NEW ZEALAND AGRICULTURE

by D. E. Wright

Since the silver jubilee issue of the Journal of
the New Zealand Institute of Chemistry in 1935
which described many of the activities of chemists
in agricultural research in this country and fore-
cast their role, there have been many significant
changes. Research teams of agriculturalists, biolo-
gists and chemists have increasingly been used to
solve problems requiring a multi-disciplinary ap-
proach; greater numbers of biochemistry gradu-
ates have been employed; new separating and an-
alytical equipment with sensitivity and precision
undreamed in the 1940's has been developed; au-
tomated analytical equipment has become com-
monplace; and computers now record, process and
report data. :

In this country chemical and biochemical re-
search in agriculture has largely been done in
government research stations, in agro-industry
supported institutes, or in Massey University and
Lincoln Coliege. While it has been a feature that
generally research and teaching have hitherto not
been highly integrated, in recent years a greater
effort has been made to locate research labora-
tories on or near universities and to award re-
search contracts to university staff and students.
In a country with both a small population and
small pool of expertise, but an abundance of prob-
lems many unique to this country, it is important
that our most valuable resource — people —
should be used most effectively. Who would not
agree that research scientists are more creative
with contact with eager students, or teachers more
stimulating with a reduced teaching load and great-
er access to the facilities with which government
research stations are so well endowed?

New Zealand chemists and biochemists have
made notable contributions to this country’s agri-
culture, particularly in providing the basic informa-
tion necessary to understand and resolve prob-
lerms. Rather than survey their activities | will pre-
sent only a few examples, my familiarity with such
work and its relevance to New Zealand agriculture
being the major reasons for inclusion.

Despite the glamour associated with spectacular
discoveries — the "breakthroughs” of the popular
press — undoubtedly the most valuable work by
chemists has been in analytical chemistry. A re-
search station without a laboratory equipped to
provide routine analysis of samples such as soil,
meat, plants, milk, blood, etc. would hardly merit
its titie. Central to all soil-plant-animal research is
an understanding of how these systems interact
and how minerals and organic materials flow
through them. To provide this data has been the
role of the analyst. Two noteworthy contributions
have originated in this country in the last 20 years.
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In 1958, the. late J. E. Alian published the first
analytical method using atomic absorption spec-
troscopy. Using an instrument he built himself, he
developed a method for analysing Mg and discus-
sed the factors influencing reproducibility, accu-
racy and sensitivity by this new method the theory
of which had been proposed by A. Walsh in Aus-
tralia. It was Allan who appreciated the potential
of this new idea, and subsequently he described
methods for the analysis of Fe, Mn, Ni, Co, Cu and
Zn, proposed the use of nitrous oxide-acetylene
flames, air-hydrogen flames and the use of atomic
absorption spectroscopy at wave lengths below
200 nm.

Many trace element deficiencies have been re-
cognised in New Zealand, the most recent of these
being selenium deficiency. Initial progress in map-
ping low selenium areas and in identifying low
selenium status in animals was _hampered by in-
adequate methods for measuring this element.

Following the finding by the late F. B. Cousins
that the fluorescence of an organic selenium com-
pound would provide a sensitive method to meas-
ure selenium, Watkinson reported at the 1959 New
Zealand Institute of Chemistry Conference that the
benzopiazselenoles formed by reacting selenous
acid with o-phenylenediamines could be used to
measure selenium fluorimetrically. The present As-
sociation of Official Analytical Chemists method
for analysing selenium in plant material is a modi-
fication of that of Watkinson and permits the selec-
tive measurement of nanogram gquantities of sel-
enium. Recently the technique has been adapted
by Watkinson for use on the Technicon Autoanaly-
ser. While selenium deficiency in livestock is most
accurately assessed by measuring animal respon-
ses to selenium treatment, analytical data has been
of great value in aiding diagnosis of the various
manifestations of low sefenium status. This inter-
est more recently has extended into human nutri-
tion since New Zealanders have unusually- low
blood selenium levels.

New Zealand has presented unusual challenge
to chemists and biochemists since it has many
unique plants and ecosystems. As a consequence,
some important agricultural problems in this coun-
try are either not encountered or are of only minor
significance eisewhere.

Two such problems in animal production were
described in 1955 by Butler, Cousins and Melville
as challenges for the future—"What are the chem-
ical agencies producing bloat and facial eczema
in stock?” Happily we now have anwers to this
question and control measures for farmers.

Facial eczema in cattle and sheep is character-
ised by photo-sensitivity and liver damage. These
are the conseglences of ingesting pasture contam-
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inated with heavy growth of spores of Pithomyces
chartarum. In 1958 the toxin sporidesmin was iso-
lated by Synge and White and its structure deter-
mined. While this represented a most significant
achievement in the study of this mycotoxicosis,
other important contributions were the develop-
ment of the "beaker" test by Perrin which provided
a simple method to identify toxic pasture; the de-
velopment of chemical assays, the description of
the chemical pathology of facial eczema, the dem-
onstration that toxicity could be reduced by diet,
and recently the discovery that high doses of zinc
will protect animals against the toxin. The bio-
chemistry of the toxin is not understood, although
some information on the effect of sporidesmin on
mitochondrial metabolism has been reported. How-
ever, its in vivo action as an inflammatory agent
and the protective effect of zinc ions remain as a
challenge to biochemists.

The other major cattle disorder - bloat - is a
consequence of the reliance of this country on
legumes to biologically fix nitrogen for plant
growth. Pastures which contain a high proportion of
clovers or lucerne can become “bloaty” during
periods of lush growth. Mangan in 1959 reported
that the soluble plant protein from clover was the
major foaming agent in the rumen and described
the influence of chemical and physical factors on
foam stability and strength.

The sporadic nature of the disease has prompted
detailed investigations of other likely factors in-
cluding plant carbohydrates and lipids, cow sali-
vary proteins, rumen micro-organisms and protein
precipitating agents such as tannins.

Control of the disease on farms has been achiev-
ed using mineral and vegetable oils or non-ionic
detergents. The development and testing of anti-
bloat methods has involved several New Zealand
scientists and has provided farmers with reliable
methods to control the disorder. Chemical control
by these means hopefully will not be the long
term solution and research is being directed to-
wards testing non-bloating legumes containing tan-
nins, and the breeding of cattle less susceptible to
the disorder. While considerable chemical and bio-
chemical work will be necessary to identify the
factors involved in making “bloat-safe’ plants and
cattle, such plants are already being studied by the
Department of Scientific and Industrial Research,
and cows differing in bloat susceptibility are being
bred at Ruakura Animal Research Station.

While New Zealand is favoured with an equable
climate, its topography, its soils of varying fertil-
ity, and its distance from traditional markets have
presented problems. Essentially this country has
developed a "low cost” agriculture and has relied
on a grassland system of animal production and
efficient use of farm manpower to produce rela-
tively cheap agricultural exports.

Soil research has played a basic role in identify-
ing areas of low fertility and in defining the neces-
sary fertiliser inputs to improve and maintain pro-
ductivity. Chemists have been responsible for the
detailed analysis of hundreds of types of soils,
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have provided data on major and minor element
compositions and general chemical properties of
soils, and have provided an analytical soil-testing
service to assist farmers. In collaboration with hor-
ticulturists, agronomists and animal scientists,
chemists and biochemists have identified many
trace mineral deficiencies such as those involving
inadequate Co, B, Cu, Mn, Fe, Mo, and Se; surveys
have enabled mineral deficient areas in New Zea-
land to be mapped.

The fixation of nutrients by soils in New Zealand
has been described as the most important single
scientific problem facing our agriculture. Particu-
larly important is phosphate fixation which, after
water, is often the first limiting factor in plant
growth. Many New Zealand chemists have been
invalved, not only in using an empirical approach
to solving this problem but also in providing data
on the chemistry of phosphate fixation.

While the immediate supply of phosphate is not
threatened, increasing costs of this resource have
stimulated much discussion and research on how
phosphate requirements can best be assessed and
its efficient use maximised. While phosphate use
as a fertiliser has been the major reason for un-
dertaking phosphorus research, phosphate pollu-
tion of river and lake water in this country is de-
manding an increased knowledge of the sources of
this phosphate. Syers has calculated that
phosphate from human effluent may be 3-4 times
greater than that from fertiliser application. How-
ever good data from extensive chemical surveys
seem to be lacking to support or refute this esti-
mate.

Increasingly our overseas customers. some tra-
ditional, others new, insist on guality products.
It has been the responsibility of various industry-
supported institutes (Meat Industry Research In-
stitute of New Zealand, Dairy Research Institute,
Wool Research Organisation, etc.) to research the
processing needs of their industries. The chemists
and biochemists in these Institutes have played
an important role in ensuring that New Zealand
exports do meet the customer’s requirements.

An interesting example where research into
basic biochemistry has provided knowledge applic-
ahle to an industrial process is work on meat tend-
erness, a long-term activity at the Meat Industry
Research Institute. Biochemists have studied many
aspects of muscle biochemistry, including protein
structure and the factors influencing the contrac-
tion and the relaxation of muscle proteins.

From this work it has been found that relatively
low temperatures (below 7 deg. C) stimulate the
shortening of muscles by up to 40 percent. This
affect has been called “cold shock™ and has an ex-
tremely adverse effect on subsequent meat tender-
ness.The practical importance of these studies re-
lates directly to lamb carcasses which become
tough when rapidly frozen soon after death. To
overcome “cold shock™ a conditioning and aging
process has been devised, and all lamb carcasses
sent to North America are processed in this man-
ner to preserve natural tendernéss.
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More recently further processing improvements
have been made; one of these involves the use
of electrical stimulation of carcasses. This hastens
muscle glycolysis and induces an early onset of
rigor. While still in the experimental stage, this
method is likely to become a process in the New
Zealand meat industry.

In any brief review of this nature there are for-
gotten men and women. They are, for example, the
chemists and the biochemists who provide the ag-
ricultural industries with chemicals and with the
guality control so necessary in food producing in-
dustries. They are the chemists and biochemists
who provided the details of cheese making which
enabled the Dairy Research Institute to automate
cheese manufacture and develop the “Cheese-
master” continuous cheese makers installed in
many countries. They are the chemists producing
fertilisers, weedicides, pesticides, detergents, anti-
septics, antibiotics and hormones.

Some of the unsolved problems of 21 years ago
have now been solved, others resist a solution and
new problems have appeared.

We need better techniques for assessing soil
fertility, for identifying nutrient deficiency in plants
and for diagnosing animal diseases. Reproduction
—the basic function of farm animals needs specific
hormene assays and biochemical explanations for
infertility. Animals resistant to diseases need to
be identified and a biochemical basis for resistance
determined. Plant diseases caused by insects or
micro-organisms cannot always be controlled by
chemical means, and future plant production may
need to use biochemists to complement genetic
selection with molecular engineering. It may be
possible to reduce fertiliser needs by breeding
productive grasses which are less demanding on
nutrient supply. or to modify cereals to fix their
own nitrogen. The technologist and the chemist
will need to produce new foods to satisfy new
markets as our traditional economic ties loosen.
These problems, and our society’s increasing insis-
tence on clean air and water, on pleasing land-
scapes, and on uncontaminated food presents a
formidable challenge to New Zealand chemists
and biochemists in the last quarter of the 20th
century.

CHEMISTRY, BIOCHEMISTRY AND CHEMICAL ENGINEERING IN DSIR

by I. K. Walker and G. W. Butler

The major event influencing chemistry in DSIR
over the past 20 years was the Royal Commission
of Enquiry into the State Services in New Zea-
land, which reported in 1962. This Commission re-
commended appointment of a Minister of Science
with broad responsibilities, and replacement of
the old Council of Scientific and Industrial Re-
search with a National Research Advisory Coun-
cil, also with broad interests. Together with a probe
into whether research in the various departments
of State should be amalgamated into a single
agency, this has stimulated a much closer co-or-
dination in the practice of chemistry {inter- afia) in
the various departments than had existed prior to
1962. Moreover, the introduction of a Science
Budget (in 1970) by the National Research Advi-
sory Council has created a much closer interest
in the ultimate purposes and applications of the
chemical research carried out by government de-
partments. The National Research Advisory Coun-
cil includes members from outside the purely
scientific field, and is thus better placed to con-
sider applications of science than was the older
Councii of Scientific and Industrial Research. Fur-
ther impetus was given by the National Develop-
ment Conference in 1968 and'its succeeding short-
lived Council.
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Under the domination of these events two major
aspects have characterised the practice of chem-
istry, chemical engineering and biochemistry in
DSIR over the 20 year period. First has been the
steady growth of DSIR, which has meant that total
staff numbers have more than doubled over a 20-
year period. Equivalent growth has also taken place
in the Research Associations. Chemists have been
proportionately represented in these figures. The
second aspect has been the greatly increased ten-
dency for government-employed chemists to meet
with workers in other fields of endeavour — other
scientific disciplines such as mathematics and
biology, but more importantly with engineers, farm-
ers, industrialists, and educators. These meetings
have taken place in a wide range of organisations,
seminars and conferences, ranging from ihe
Boards of Management of the various Research As-
sociations to technical seminars and such forums
as the Steel Investigating Company. These devel-
opments are well illustrated by the Pollution Re-
search Conference held at Wairakei in 1973 where
for the first time many DSIR scientists met some
of the engineers in local government who are
responsible for treating sewage, disposing of gar-
bage, and the supply of pure water. Although these
last three activities all represent multi-million do!-
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lar industries, there had been little co-ordinated
research in New Zealand to increase their effici-
ency. :

Within DS!R major groups of chemists are loca-
ted in Chemistry Division, Applied Biochemistry
Division (into which has been amalgamated the
Food Research Laboratory), Soil Bureau, iInstitute
of Nuclear Sciences and Plant Diseases Division.
Other Divisions employ smaller groups of chem-
ists. In addition, a strong group of biochemists is
working at Applied Biochemistry Division, and a
chemical engineering group in Chemistry Division.

The small size and remote location of New Zea-
land generates in its chemists a feeling of isolation
and loneliness, even in this jet age. Consequently,
New Zealand scientists are avid readers of over-
seas journals and watch closely the scientific
trends current in other countries. The development
of chemistry over the last 20 years in this country
therefore closely parallels its progress world-wide.

However, certain fields of work which are im-
portant to the country’s economy or peculiar to its
geography or geology pervade the New Zealand
practice of chemistry and give it a characteristic
flavour. One such field is the chemistry of geo-
thermal systems and the chemical and chemical
engineering problems associated with their ex-
ploitation as power sources. This work has helped
establish a 150 MW bhase-load station which has
supplied over 16 percent of the power generated
in the North Isiand over the past decade. Funda-
mental geochemical investigations of geothermal
discharges (both liquid and gas) have developed
chemical indicators for predicting sub-surface
temperatures. Experimental investigations--have
elucidated chemical equilibria in geothermal sys-
tems by determining solubilities of minerals and
gases, equilibrium constants of weak acids and
bases, and partial molal volumes of ions, all in
water up to 250 deg. C. These investigations have
led to a new understanding of the origin of chem-
ical constituents in thermal waters and of how
their concentrations are controlled by the differ-
ent equilibria. Studies of corrosion problems asso-
ciated with power generation have also been im-
portant, particularly in the wet steam drawn from
the Wairakei field.

High hydrogen sulphide concentrations and the
accompanying hydrogen embrittlement of some
steels have required extensive work in selection
of materials for turbines. Current development of
a new field at Broadlands has provided new im-
petus to this work. :

The extensive native flora of New Zealand has
traditionally provided our organic chemists with
a wide field in the study of extractives. Work in
this area terminated in DSIR about 1965 with a
thorough study of Kauri gum. The establishment
of large commercial exotic forests {particularly of
pinus radiata) has led to detailed chemical inves-
tigations related to the major logging and pulping
industries now in existence. Work involving as-
pects of commercial utilization and of chemical tax-
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onomy has been done on the composition and
chemistry of turpentine, tall oil and bark. The prob-
lem of yellowing of untreated or varnished pine
surfaces and of paper made from pine pulp has
received close study, and a partial solution has
been found. .

An examination of the properties and activities
of timber preservatives led to development of a
method for preserving canvas which is now used
by New Zealand Railways in the manufacture of
tarpaulins with a long life.

A striking feature of chemistry over the past
20 years has been the upsurge of interest in in-
organic chemistry. Fundamental work [particu
larly on transition elements) has also attracted
New Zealand chemists, and in DSIR has been par-
ticularly applied to biclogical and agricultural fields
of major economic importance. For example, stud-
ies of the availability of micro and macro inorganic
nutrients in soils, exploitation of indigenous re-
sources for use as fertilizers, and the physico-
chemical and metal fixing properties of crystalline
and amorphous clay minerals in soils.

Another area of economic importance has been
the chemistry of steel production from the exten-
sive ironsand deposits in the North Island. Major
DSIR efforts were involved in the exploration and
pilot-scale processing which culminated in the for-
mation of New Zealand Steel Ltd. This work is con-
tinuing, to improve ironsand reduction and smelt-
ing technology, to recover vanadium and titanium
from waste steelmaking slag, and to recover scrap
metal for recycling in steel plants.

Study of materials is exemplified by work on
concrete and cement, the reactivity of siliceous
admixtures, the use of stable calcium silicate hy-
drates as binders in pumice concrete, mechanisms
of formation of manufactured lightweight aggre-
gate, and the use of fly ash from a coal burning
power station at Meremere as a cementitious
material. :

Problems of corrosion, which always arise in the
use of metals, have been many and varied over the
past 20 years. This work has frequently revealed
principles of importance to metallurgical engineer-
ing or to New Zealand trade practices. The prolif-
eration of high-rise buildings in New Zealand cities
gave rise to previously unnoticed corrosion of cop-
per water pipes. Study of this resulted in recom-
mendations being made to the plumbing industry
and to the operators of water treatment plants.
The utilization of natural gas from the Taranaki
fields gave rise to corrosion problems in the puri-
fication plant and in pipelines serving the North
Island.

In a country with so long a shore-line, marine
corrosion is important; work has been devoted to
this field, to produce new coatings, particularly in-
organic ones, which may prove to give effective
protection. .

The recognition that research in chemical pro-
cessing can contribute significantly to the manu-
facturing industries has led to marked increases in
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staff numbers and facilities for pilot-plant research
in the chemical engineering fields. The basis of
a national facility for pilot-scale testing of chemi-
cal processes is now established in DSIR, and its

development will continue over the coming years.

In common with other nations, New Zealand is put-
ting considerable scientific effort into the treat-
ment of industrial effluents. DSIR has developed
a full sized prototype plant for effluent control of
woolscour liquors. The process reduces the level of
suspended solids in the effluent and recovers the
valuable grease fraction from scour bowl liquor.
Commercial development based on this project
-is being undertaken.

The possibilities of exploiting local resources
are constantly under review. For example, DSIR
has recently investigated the. technical feasibility
of establishing a ferro-silicon industry in South-
land using the widespread local reserves of high-
grade quartz gravel, lignite, and timber as raw
materials. The possibility of manufacturing rayon
quality pulp from locally available timber has also
been demonstrated. Continual review. of studies
such as these are essential in the face of rapidly
changing national and world economies.

Back in the laboratory the face of chemistry in
New Zealand, as elsewhere, has been drastically
changed over the past 20 years by the advent of
large instruments, and the resultant decline of
"wet chemistry” analytical procedures. Funding the
purchase of large instruments in a small country is
often a problem, and it has occasionally been
found necessary to purchase a single instrument
ot a class (e.g., NMR) for installation as a nation-
al facility until such time as the work load will
clearly demonstrate the need for others like it.
The total effects of large scale instrumentation
in our chemical laboratories are incalculable; but
when large numbers of samples are to be proces-
sed, or when rapid action is necessary, the avail-
ability of rapid analytical procedures is invaluable.
For example, an accidental spillage of an agricui-
tural chemical from an unlabelled drum a few
years ago necessitated the immediate evacuation
of several city blocks in Auckland. By using a gas
chromatograph-mass spectrometer in Wellington
the offending chemical was completely character-
ised within five hours of the spill so that appro-
priate decontamination procedures could be re-
commended. Without the availability of this
equipment identification of the compounds in-
volved would have taken a matter of weeks.

By the middle fifties small but effective groups
of biochemists were working in three centres in
DSIR. At Plant Chemistrv Division studies were
made of various metabolic processes in pasture
plants, with the aim of increasing the production
nf herbage of higher nutritive value for grazing
animals. An ultracentrifuge was built at the Dom-
inion Physical Laboratory and used to fractionate
leaf proteins, aided by Tiselius electrophoresis.
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The biochemistry of ruminant digestion was also
studied, with particular emphasis on the cause
of frothy bloat in cattle. Biochemists at Plant Dis-
eases Division studied hormonal regulation of
plant growth, the composition of plant tissues
as affected by nitrogen and phosphorus nutrition,
the mechanism of infection of plant tissues by
virus and the mode of multiplication of virus pro-
tein. Fats Research Laboratory expanded their pro-
gramme on lipid chemistry to studies of lipid bio-
synthesis. The Institute of Nuclear Sciences was of
great assistance to all these groups in the develop-
ment of radio-isotope and stable-isotope ‘tracer
techniques. - LT

During the sixties this effort grew, with expan-
sion of biochemical studies into other sections of
DSIR. Various aspects of crop biochemistry were
studied at DSIR (Lincoln), the Wheat Research In-
stitute and the newly-created Plant Physiology Div-
ision. Plant Chemistry Division continued to study
pasture plants and ruminant digestion, including
structural carbohydrates, minerals and non-protein-
nitrogenous compounds, plant phenolics, plant pro-
teins, and nutritional biochemistry. At Plant Dis-
eases Division the discavery of an important plant
growth regulator (kinetin) was especially signifi-
cant, and the modes of phosphate assimilation in
plants were studied. The Auckland group demon-
strated that unusual purine bases could inhibit
virus replication in plants after incorporation into
viral RNA. Other biochemists worked on ihe hydro-
genation of fats in the rumen and on unusual fatty
acids, and interests were extended to the potential
nutritive . value of wool protein hydrolysates.
Studies of soil organic matter and soil enzymes
were commenced at Soil Bureau.

Biochemistry is now firmly established as a com-
ponent of many multi-disciplinary team efforts
aimed at solving a wide range of mission-oriented
problems. Approximately 45 scientists with inter-
ests in biochemistry or biological chemistry are
currently employed in DSIR. Although the major
effort is concerned with understanding and mani-
pulating agricultural ecosysteins, increasing atten-
tion is given to the biochemistry of processing bio-
logical products.

Accompanying this growth of chemical research
activities in DSIR has been an equal growth in the
Research Associations. There are now 11 of these
autonomous organisations, funded jointly by in:
dustry and by Government, and -managed by in-
dependent executive councils. Chemistry, chemi-
cal engineering and biochemistry form a large part
of the research activities of all these laboratories,
and a majority of the Directors have been drawn
from these three disciplines. More than half of
these Research Associations have been formed
during the 20 year period now under review —
Meat, Wool, Coal, Building, Congrete, and Logging
Research.
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CHEMISTRY AND BIOCHEMISTRY IN THE UNIVERSITIES 1956-76

by P. B. D. de la Mare

“For the advancement of knowledge and the dissemination
and maintenance thereof by teaching and research there
shall be . . . a University . .."

(University of Auckland Act, 1961)

Introduction

In 1955, Parton' reviewed the development of
New Zealand University Chemistry Departments
from 1930 onwards. Many of his general comments
remain true; his hopes for the future have surely
been realised in part. The present article is written
from the point of view of a New Zealander who
returned from the United Kingdom after an absence
of 21 years; and of one who has more detailed
knowledge of Auckland University than of other
institutions. '

General University Structure

The years succeeding 1955 have seen the Col-
leges of the University of New Zealand become
separate. Universities, with finance determined by
government allocation through the University
Grants Committee. This body also coordinates
some co-operative activities of the universities,
and provides through its curriculum committee
that the degrees awarded by the universities do
not become too diverse. New universities have
been set up at Hamilton (Waikato University) and
at Palmerston North {Massey University), both now
with flourishing Science Faculties. Science Depart-
ments have on the whole been given good new
buildings, adequately equipped. with satisfactory
technical facilities; and have been adequately
though not unduly generously financed for under-
graduate and postgraduate teaching. Staffing is at
an adequate level, just sufficient to allow effective
original research to be engaged in or supervised
by most of the teaching staff. The larger science
Departments are multiprofessorial; their Heads
have heavy administrative duties, and some univer-
sities have provided mechanisms which enable
Headships to change more easily than was pos-
sible in the past.

The formal organisation for the teaching of
chemistry and biochemistry differs considerably
among the universities. Departments of Chemistry
of a traditional kind operate at Auckland, Waikato,
Victoria, Canterbury, and Otago; and of Biochem-
istry at Auckland, Victoria, and Otago. Massey has
a single Department of Chemistry, Biochemistry
and Biophysics; Canterbury collaborates with Lin-
coln College through their Departments of Chem-
istry and Biochemistry respectively to provide an
Heonours course in Biochemistry. Auckland also

1 H. M. Parton, J.N.Z. inst. Chemn., 1955, pp. 41-45.
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has a flourishing Department of Cell Biclogy. Some
teaching of specialised aspects of chemistry oc-
curs in other faculties, as for example in the En-
gineering Schools at Auckland and at Canterbury;
in the Medical Schools at Auckland and at Otago;
at Lincoln College in Soil Science; at Massey in
Food Technology and in Soil Science; and at Otago
in Home Science.

Entry, and undergraduate courses

First-year University courses in the basic
sciences are at “intermediate”, rather than at the
higher level more common for English Universi-
ties; and the minimum qualification for matricula-
tion is at a correspondingly low level, no special-
ised choice of school subjects being required. It
is common, of course, for students attempting
University subjects such as chemistry to have
reached a much higher standard than this at school,
and there is provision even for direct entry into
the second year of the B.Sc. courses. The vast
majority of first-year students, however, enter the
large first-year courses, and some of these stud-
ents are not adequately prepared even for work at
this level. Despite this, the success rate has been
encouragingly good, partly because the system of
bursaries and scholarships, available to all with-
out a means test, has rewarded good perform-
ance.

A B.Sc. degree taken over three or more years
can include varying amounts of chemistry, and the
course structures have tended to become more
diverse, so that students have a more flexible
choice of areas of study, with greater possibility
of interdisciplinary combinations. Even within
chemistry departments a good deal of the teaching
cuts across the conventional divisions of the sub-
ject; study of more than one subject at third-year
level is common, thus providing a diversity of ways
of achieving equivalent training. At Auckland,
where the Departments of Biochemistry and Cell

‘Biology start their courses at the third-year level,

students often combine one of these with chem-
istry. The similar combination of third-year courses
in chemistry and in geology provides a basis for
geochemistry, which at Victoria is taught in the
Chemistry Department. At Waikato, biochemistry
is taught as a second and third-year course with-
in the Chemistry Department, whereas at Massey,
biochemistry starts in the first year and is required
for all those majoring in chemistry. At Victoria and
at Otago, courses in biochemistry start in the sec-
ond year.

Industrial, applied, and analytical chemistry are
likewise provided in a variety of ways. Most Chem-
istry Departments feel that analysis is s0 much an
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integral part of all chemistry that it best forms a
major component of the normal practical courses.
These in many cases contribute a substantial pro-
portion to the grades for the courses, and must be
passed if the courses are to be credited to the
degree. Auckland and Canterbury make provision
for specialised industrial needs through the
courses in their Engineering Schools, whilst Vic-
toria provides a course in Industrial Chemistry, and
Canterbury one in Chemical Process Technology,
within their respective Chemistry Departments.
Otago makes a feature of applied chemistry in
the second, third-year and Honours courses in
Chemistry. Radiochemistry is specially featured
in the course at Auckland where particularly good
facilities have been provided, and also at Waikato
and at Victoria.

The departments concerned in undergraduate
teaching towards the B.Sc. degree contribute also,
in varying ways and exients, to the courses for
degrees in other faculties, including those of Medi-
cine, Agriculture, Pharmacy and Engineering.

Further Study: Honours courses

A substantial proportion of B.Sc. graduates leave
the University for employment. Rather more than
half, however, proceed to further study, some in
a new field and some in training for teaching.
Essential tor the development of the basic
sciences, however, is the group going forward to
an Honours degree. Such degrees can in general
be awarded with Honours ance only and must have
a substantial content of work for written examin-
ations covering all the main branches of the sub-
ject studied. An M.Sc. degree generally has asso-
ciated with it @ substantial thesis based on training
in research. Auckland retains an Honours system
based on this type of M.Sc. degree, which in
Chemistry can be completed within one calendar
year or can be extended over a longer period; a
consistent new enrolment for M.Sc. in Chemistry
of between 20 and 30 students per year points to
its popularity and success. Waikato provides for
the submission of a dissertation rather than of a
thesis; Massey and Victoria now run a B.Sc. (Hon-
ours) degree in paraliel with one leading to an
M.Sc. with Honours. Canterbury and Otago use the
B.Sc. (Honours) degree; their M.Sc. degree can be
awarded with (or without) Distinction. Possibili-
ties of cross-crediting between faculties have been
provided where these have been seen to fill an
academic need. The standards attained by Hon-
ours graduates are high; and in the writer's opin-
‘ion are a particularly good guide to a candi-
date’s capability because of the attention given to
the process of assessment.

The Ph.D. and D.Sc. Degrees

Admission to the Ph.D. degree normally requires
prior attainment of Honours standard. It is awarded
by research only, on the basis of a substantial
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thesis. Study as a full-time student is usually re-
guired, except for academic staff of the Univer-
sity or in other special circumstances. Internal
and external, including overseas and oral, exam-
iners are used, and the standards required and
achieved are at a level which reflects very highly
to the credit not only of the candidates but also
of the universities’ supervisors.

Support towards work for this degree comes
from Post-graduate Scholarships awarded by the
University Grants Committee to a large proportion
but not all of First-class Honours Graduates; from
various types of temporary staff appointments; by
secondment from some Government Departments;
and from a few external grants for the support of
special projects. An encouraging feature which
has persisted has been the steady flow of students
whose wish to continue to study at this level has
been motivated more by a genuine enthusiasm for
the work done than by the mere wish to obtain a
higher gualification.

The degree of D.Sc. is normally awarded for sub-
stantial original published work of special excel-
lence, submitted a number of years after first grad-
uation. The University of Auckfand has awarded ten
D.Sc. degrees since 1962, six of them in Chem-
istry.

Research

The funding of university research in New Zea-
land derives in a major way from allocations by
each University to individual departments. Some
grants for special equipment are provided directly
to individual or group applicants by the University
Grants Committee. The universities supply also
some specialised research services, some of which
are centralised and some are shared. Notable are
the computer services, served by Burroughs com-
puters located in the main centres, the micro-
analytical service provided by Otago University,
and high-resoclution mass-spectrometry provided by
Massey University. Some joint projects are sup-
ported by government departments; by local auth-
orities, Research Associations, and related bodies;
and by industry. Biochemistry and Cell Biology
also receive substantial support from the Medical
Research Council.

Research is carried out by members of staff
with the help of a limited number of research
technicians, by Honours (particularly by M.Sc.)
students, and by Ph.D. students. The very few post-
doctoral appointments also make a contribution
to the research effort. University Chemistry de-

partments have always been very conscious that

the primary function of their research must be to-
wards the training of students in research meth-
ods, and towards providing graduates from among
whom can be derived scientists who can contri-
bute widely to areas important in the development
of New Zealand. This has inevitably led to a dis-
persal of effort over a wide field. Auckland, for
example, divides its research expenditure roughly
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equally between sections very loosely described
as organic, inorganic, physical, crystallography,
radiochemistry, and physical organic. Quite diverse
interests are to be found within each group, and
each group attracts a satisfactory proportion of
research students, but the development of any
single theme is limited by the availability of man-
power and technical resources.

Amang the themes to which New Zealand Chem-
istry departments have made notable contributions
are: the organic chemistry of New Zealand natural
products, springing in large part from the inspira-
tion of T. H. Easterfield at Victoria and of L. H.
Briggs in Auckland (currently Otago and Auck-
land are the most active contributors in this field);
physical-organic chemistry and its application to
organic reaction mechanisms, developed early in
New Zealand through the original contributions of
P. W. Robertson at Victoria, F. G. Soper at Otago,
and J. Packer at Canterbury {most departments of
chemistry maintain an active current interest in
this area of study); the contributions to physical
chemistry of R. A. Robinson and H. N. Parton, who
played a major part in the inspiration which main-
tains research in this area under widespread active
study. The application of modern physical chem-
istry made practicable by sophisticated instrumen-
tation has enabled studies of structure and of re-
actions to be developed extensively at most of the
university centres.

New Zealand chemists have made major contri-
butions over the past twenty years in the renais-
sance of inorganic chemistry, with Auckland, Vic-
toria, Canterbury, and now Waikato in the fore-
front of work in this area. F. J. Llewellyn pioneered
at Auckland the use of X-ray crystallography for
the study of the structures of organic and inorgan-
ic molecules, and the extension of this work to
compounds of biological importance has been a
major recent trend at Auckland, Canterbury, and
Massey. Norman Edson became in 1949 the first
Professor of Biochemistry in the Otago Medical
School; his work on metabolic processes derived
from his studies at Cambridge under Krebs, and
he remained a leader in biochemicai education in
New Zealand until his retirement in 1867, by which
time biochemistry was fully established as a sub-
ject in its own right, under active study in most of
the universities.

Applied research, involving special projects
often supported by industry, government depart-
ments, or local authorities, plays a small but im-
portant part in the work of most university chem-
istry departments. It has proved to be most effec-
tive at the Ph.D. level. This type of work is featured
even more prominently in the Departments of
Chemical Engineering. The University of Auckland
has recently set up an administrative section (The
University of Auckland Research Services) to co-
ordinate this area of activity in terms of the gen-
eral principles which require the University to pro-
vide at all times for open enquiry, publication of
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scientific information, and general dissemination of
knowledge for the benefit of all.

Refresher leave; overseas contacts: and overseas
students

Provision is made for refresher leave [(roughly
one year in seven for senior university staff). The
obligations involved in taking such leave, including
financial necessities, have tended recently to en-
courage some members of staff to spend part or
all of their leave in New Zealand.

Overseas contacts are maintained also through
the many short-, medium-, and long-term visitors
who are welcomed to departments throughout New
Zealand; the University Grants Committee, the
Universities themselves, and the New Zealand
Institute of Chemistry and other professional
bodies make valued contributions towards the sup-
port of such visits, which add considerably to the
international character of university work.

Contribution to overseas contracts comes also
from the small but significant influx of students
from overseas. Entry is provided for at entrance or
at ‘any appropriate higher level, through the ad
eundem statum regulations, Adjustment to a new
university situation is not always easy, and stud-
ents from other university systems often take extra
time so that they can do themselves full justice.
Most overseas students of recent years have been
successful in completing the courses which they
have undertaken. Countries represented in 1975
at the post-graduate level in the Auckland Chem-
istry Department include students from Australia,
Canada, England, Fiji, Hong Kong. Malaysia, Singa-
pore, and Thailand.

The Universities in the service of the community

The New Zealand community has been far-sighted
in defining the aims of its universities in the terms
quoted at the head of this article. It has every
reason to be proud of the ways in which the Uni-
versities work towards these aims: and no better
examples could be chosen, so the writer believes,
than from those departments to which the attention
of this article is turned. Thus for exemplification
of the advancement of knowledge and the dissem-
ination and maintenance thereof by teaching. one
has only to turn to the output of graduates'and sur-
vey the varied areas to which they contribute.
Study of the current list of members of the New'
Zealand Institute of Chemistry provides only part,
albeit an important one, of the picture. A different
but equally instructive indication is given by a sur-
vey recently carried out relating to the Auckland
Chemistry Department. In Table | we give the in-
formation available to us, classifying (a) the
present known occupations of M.Sc., and Ph.D.
graduates in Chemistry from Auckland over the
period 1960-1969; (b) the first occupation after
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graduation of the B.Sc., M.Sc., and Ph.D. graduates
in Chemistry in 1975.

TABLE 1

Employment of Auckland University Graduates in Chemistry

1950-1969 1975
Graduates; Graduates
Occupations First

as known occupation?

Type of employment in 1970t B.Sc.* M.Sc. Ph.D.

M.Sc. PhhD., ——————

Overseas:
Further study 11 —
University teaching — 22
QOther employment g 18
In New Zealand:

Further study —
University teaching —
Technical-Institute teaching 3
Schoolteaching 17
Other employment in education 3
Government
Research Association
Local Authority
Hospital Board
Industry
Self-employed
Changed field

Not known 2
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*Includes those with Chemistry and other subjects at third-
year level. .

tIinformation where possible up-dated since that time.

tIncludes those still seeking or not available for employ-
ment at that date.

2 The writer thanks Mr C. W. Pascoe, University of Auckland
Careers and Appointments Office, for this information.

I conclude from this Table that our graduates,
along with those of other departments and univer-
sities, contribute fully to a wide range of activi-
ties valuable to the community. Indeed, the study
of chemistry, as of any proper university subject,
forms the basis for a liberal education, rather than

of a restrictive technical training. As a result, New
Zealand graduates are well received, and usually do
very well indeed, when they go overseas for em-
ployment or for further training. ;

The contribution of Chemistry, Biochemistry, and
Cell Biology Departments to the advancement of
knowledge by research can be illustrated in various
ways. For example, from among their current mem-
bers of staff, one has been elected to Fellowship
of the Royal Society, and some twelve to the Fei-
lowship of the Royal Society of New Zealand. Like-
wise these Departments do much to help to sus-
tain New Zealand's reputation for scholarly work
through their output of published papers, reviews,
and books. The publication list for the Chemistry
Department at Auckland, for example, has for a
number of years averaged well over 60 per annum,
mostly in international journals of high quality.

New Zealand must always remember that in
order for her to be treated as an equal among the
technologically developed nations, and hence to
be able to expect to share in the advances possible
through overseas technology, international recogni-
tion that we can make a fair contribution to the in-
ternational pool of knowledge is needed. It is to
the credit of university staff in the past that they
have conceived their educational function to have
a long-term basis, providing for graduates able to
give a lifetime of service rather than to serve the
needs of the moment. The maintenance of stand-
ards requires that the climate of opinion should
encourage this far-sighted approach. Let us hope
that the community will continue to provide such
encouragement, as sometimes it seems to do more
through its deeds than through its words.

The writer thanks his colleagues for comments
and information. It is hoped that no errors have
crept in; the opinions expressed are personal, and
the examples are based on the writer's restricted
personal knowledge.

NATURAL PRODUCT RESEARCH IN NEW ZEALAND

by R. C. Cambie

Introduction

Natural products research, especially that of the
endemic flora has for many years been a fruitful
avenue for research in the universities and govern-
ment research establishments of New Zealand.
Facilities for this work are in general very good,
although some universities suffer from the disad-
vantage that their research funds are very meagre
by comparison with overseas’ standards. Neverthe-
less, New Zealand has an enviable reputation for
the calibre of its natural products research, and
with up-to-date publications on its flora and with
comprehensive phytochemical surveys and regis-
ters available, New Zealand is particularly well
favoured for such study.
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Despite its small size New Zealand constitutes
one of the distinct botanical regions of the world.
According to geological evidence the land mass
of New Zealand has existed for approximately 60-
70 million years. From the similarity, indeed the
identity of some plants of the flora of New Zea-
land and the southern part of Chile tagether with
evidence from the palecbotany of Antarctica, it
would appear that New Zealand was in past geo-
logical times connected through Antarctica to
South America but not to Australia. During a long
period of separation from other land masses evn-
lutionary processes have produced in New Zea-
land a unique fauna and flora. The diversity of
plant species has been accentuated by the variety
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of geographical features which range from plains
to high snow-capped mountains and from arid re-
gions to those of exceptionally heavy rainfall. Al-
though the number of indigenous higher plants in
New Zealand is small, about 1750, approximately
three quarters of these are endemic: almost half
are relatively small plants which are only found in
alpine regions. Even the small outlying islands of
New Zealand have endemic species not found on
the main islands. Before the arrival of European
settlers to New Zealand approximately 80 percent
of the area was covered by native bush, but today
most of this has been destroyed except for that
preserved in national parks.

In many countries there has been a tendency
to investigate firstly those plants which, according
to folk-lore, have medicinal value. This has not
been the case in New Zealand since little medici-
nal use was made of plants by the indigenous
Maoris. The general absence of a native pharma-
copoeia before the arrival of Europeans to New
Zealand was due in part to the religion of the
Maoris; many of the so-called “Maori cures' of
today emanate from the post-European . period
when the early settlers attempted to find substi-
tutes for their European herbal remedies. In the
early Maori religion, led by the tohunga or priest,
iliness was believed to be caused by evil spirits
or to be punishment by the ‘gods for sins commit-
ted: sick people were admonished to accept this
form of punishment without recourse to herbal
remedies. According' to Captain Cook (who landed
in New Zealand in 1769) the Maoris did use med-
icinal vapour baths and herbal linaments for ex-
ternal injury, but there was no evidence of the use
of plant extracts for internal complaints. Valuable
summaries of the medicinal plants of New Zealand
which have been published by Brooker and Cooper
reveal a number of species which could be profit-
ably examined for their active principles.

Only a relatively small number of New Zealand
plants have been examined, but they have yielded
a diverse range of extractives including essential
oils. alkaloids, colouring matters, dyestuffs,.ster-
oids, tannins, etc., some of which have potentiai
economic value to the country. In keeping with
the characteristic flora of temperate regions, that
of New Zealand is not particularly rich in alkaioid-
bearing plants. There is one unusual feature, how-
ever, in that practically all the essential oils of
the large timber trees (species of Agathis, Podo-
carpus, Dacrydium, Phvllocladus) contain diter-
penes which are rarely found in the essential oils
of plants of other genera. Since the heartwoods of
these trees are also a rich source of oxygenated
diterpenoids it is not surprising that New Zea-
land is noted for its work on diterpenoid com-
pounds. .

It is because of its unique flora, its long history
of natural products research, and in recognition of
the international reputation achieved by New Zea-
land workers in this field that New Zealand has
been chosen as the venue for the 10th IUPAC
Symposium on the Chemistry of Natural Products.
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The Universities

Natural products research is carried out in the
Chemistry Departments of all six universities of
New Zealand. Courses on the biosynthesis of
natural products are offered in some at the M.Sc.
level, but in general natural products are not given
prominence in undergraduate teaching. Most uni-
versities are reasonably well equipped with a range
of modern instruments, e.g. ir., uv., nmr., gas
chromatographs, etc. which are necessary for the
modern study of natural products. However, ad-
vances overseas especially in other Pacific areas
make it essential for the upgrading of equipment
to continue if New Zealand is to hold its place as a
significant contributor in the field.

in the past a wide range of natural products
has been investigated at the University of Auck-
land, but in more recent times efforts have been
concentrated on the utilization of natural products,
especially of diterpenoids, for various purposes,
e.g. for chemotaxonomic purposes, for use as opti-
cally active relays in synthesis, for the production
of perfumes, and for the examination of unusual
reactions. Essential oils, fungal constituents, an-
thraguinones, triterpenoids, and steroids are also
the subject of current research, while steroid bio-
chemistry is one of the main lines of work in the
Biochemistry Department. Significant contributions
have been made by the X-ray crystallographic
group of this University in solving the structures
of certain natural products.

The University of Waikato is the newest of the
New Zealand universities and thus has no long-’
standing association with natural products. How-
ever, a lecturer whose specific research interest
is in natural products was recently appointed to the
staff of the Chemistry Department. Current re-
search includes work on steroids, the identification
of metabolic intermediates in the germination of
seeds, pollen and spores, and the identification of
naturally cccurring fungicides.

Most research in natural products at Massey
University is in the biochemical area. Current
studies include peptide-protein work, the chemistry
of pasture polysaccharides, carbohydrate and am-
ino acid interactions, the endogenous metabolism
of plants, the complexing of divalent cations with
plant constituents, and an investigation of the lipid
metabolism of photosynthetic tissues of pasture
plants with special reference to the biosynthesis
of fatty acids. Attention is also focussed on the
metabolism of alcohol in the human body, on fun-
gal products (e.g. dothistromin, a fungal metabo-
tite from Dothistroma pini which is responsible for
needle blight in Pinus radiata), and on the use of
high resolution mass spectrometry and X-ray crys-
tallography for the study of a variety of natural
products problems.

The major lines of research at Victoria Univer-
sity, Wetlington are concerned with carbohydrates
and the synthesis of natural products. Current in-
terests include novel reactions of monosacchar-
ides, e.g. glycosylation utilizing the specific inter-
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action between the sulphur atom of thioglycosides
and metal ions, and the synthesis of indole deriva-
tives which might be of value in the immunological
prevention of facial eczema of sheep. Also studied
is the synthesis and reactions of terpenoid com-
pounds especially caranes and substituted cyclo-
hexanes related to the antibiotic fumagillin, and
the application of gas chromatography — mass
spectrometry to the identification and characterisa-
tion of compounds of biclogical interest. Bio-
chemical studies include work on hydrolytic
enzymes from New Zealand invertebrates.

The Chemistry Department of the University of
Canterbury, Christchurch, is well known for its re-
search on steroids and monoterpenes, especially
the rearrangements undergone by these com-
pounds. Current interests include investiga-
tions of the carbohydrates of pines, diterpencid re-
arrangements, model studies in terpene biosynthe-
sis, photochemical transformations of natural prod-
ucts, and marine natural products. The X-ray struc-
ture of organic molecules, and mass-spectromet-
ric and 1*C n.m.r. studies of natural products are
also undertaken.

Plant science is studied at Lincoln College which
is also located in Christchurch.

The major natural products work carried out in
the University of Qtago is concerned with the iso-
lation, characterisation and structure elucidation
of extractives of native plants and lichens, es-
pecially with triterpenoids from lichens and with
diterpenoids from indigenous conifers. Constitu-
ents of essential oils are also of long standing

interest, while the chemistry of polysaccharide

systems, especially those of New Zealand woods
and tussock grasses, is also studied. Synthetic
studies are aimed at the commercial utilization of
New Zealand natural products wherein attempts
are made to convert some of New Zealand's unique
natural products into steroids and perfumes.

The pharmacology of native plants is examined
in the Pharmacology Department of the University
of Otago. However, although the New Zealand flora
is rich in unique species, few native plants have
been tested for medicinal properties.

Government Institutions

A number of Government-financed research es-
tablishments carry out research on natural pro-
ducts. The major institutions are administered by
the Department of Scientific and Industrial Re-
search and research policy is aimed at combining
basic chemical research with the investigation of
problems of economic importance. The Chemistry
Division, Wellington, is the largest chemical lab-
oratory in New Zealand permitting considerable
staff specialisation. A continuing interest is the
study of extractives of native and exotic timbers to
evaluate their commercial possibilities.

Considerable effort has been expended with
problems which might assist New Zealand's econ-
omy. For example, an investigation was ‘carried out
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in the 1960's on the methods of isolation of manool,
a bicyclic diterpenoid from the heartwood of Dac-
rydium biforme. Manool can be converted to acetal
derivatives which have the typical odour of am-
bergris, a highly prized material in perfumery. In
another study a mean essential oil composition
of New Zealand Pinus radiata forests was estab-
lished resulting in a chemically defined production
of sulphate turpentine during woodpulping opera-
tions in this country. The turpentine has an unusu-
ally high proportion of B-pinene which makes it of
greater commercial value than other turpentines.

Recent investigations include the isolation of
the steroidal alkaloid solasodine from native New
Zealand Solanum species and its use for the pro-
duction of steroid drugs. Current investigations
include a reassessment of lanolin constitu-
ents from wool wax, extractives from South Island
lignites, flavour, perfume and animal pheromone
chemistry, wood polypheno! chemistry (particu-
larly of lignin and lignin-carbohydrate bonding),
tannin structure and biosynthesis, and cannabinoid
research. The taxonomy and phylogeny of New
Zealand plants such as Sophora, mistletoe and
liverworts is being established by separating and
identifying the flavonoid constituents. Extensive
work on the seed fats from indigenous monocoty-
ledons constitutes a continuing study in this lab-
oratory.

The Applied Biochemistry Division, Palmerston
North, has a number of chemists engaged in basic
natural products work. Current interests include
structural and biogenetic relationships of flaven
oids and other plant phenolics of biological inter-
est, insect moulting hormones, alkaloids of indi-
genous species, plant polysaccharides and phyto-
alexins, and the isolation and identification of trace
tatty acid constituents from meat fat, milk fat, and
other fats of animal, plant and marine origin. Flav-
our studies on lamb and mutton are also carried
out.

The Ruakura Animal Research Station, Hamilton,
has a long association with the investigation of
alkaloids and other toxic principles from endemic
and introduced species. One of their major and
continuing investigations has been on sporidesmin,
the toxic principle of Pithomyces chartarum the
fungus which causes facial eczema in sheep. Cur-
rent work includes the investigation of constitu-
ents of other fungal species, of pheromone com-
pounds, and phytoecdysones of ferns.

Natural products research carried out at the
Plant Diseases Division, Auckland, includes work
on the chemistry of growth regulators, especially
cytokinins, auxins, and inhibitors. Other studies are
concerned with flavour components of New Zea-
land fruits, the chemistry of toxins produced by
plant pathogens, and with analytical techniques
for biolegically important compounds derived from
natural sources.

The New Zealand Forest Research Institute, Roto-
rua, has recently appeointed a number of young re-
search workers with a natural products background
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and an increasing concentration on natural prod-
ucts research can be expected. Current interests
include the wood and bark extractives of New Zea-
land beeches (Nothofagus species), the resin acid
constituents of indigenous trees, and lignin and
carbohydrate studies.

Industrial Firms

Little research on the chemistry of natural pro-
ducts is carried out by industrial firms in New
Zealand. However, New Zealand Pharmaceuticals
Ltd. have recently developed a process for the ex-
traction and purification of bile acids from animal
gall, which may herald an increased interest in nat-

ural products by New Zealand firms. lvon Watkins
Dow, in conjunction with Syntex, Mexico, have ex-
pended considerable effort in attempts to promote
an industry based on the alkaloid solasodine ex-
tracted from N.Z. Solanum species. They, like New
Zealand Forest Products Limited, have also been
concerned with turpentine and tall oil studies.

In conclusion, natural products in New Zealand
can be said to be in a healthy and developing
state. However, the death in early 1975 of Profes-
sor L. H. Briggs struck a sad blow to the subject,
since for a period of more than forty years Briggs
had done more than any other New Zealander to
promote the investigation of natural products in
New Zealand.

CHEMISTRY IN THE RESEARCH ASSOCIATIONS

'by W. A. McGillivray

Research Associations, which like their counter-
parts in Great Britain and elsewhere are financed
and controlled jointly by the industries they serve
and the Government (through the Department of
Scientific and Industrial Research), have come to
occupy an important place on the New Zealand
scientific scene. The first Research Association
was established almost 50 years ago, and since
then Associations have been set up to service
most of New Zealand's major industries and a
number of smaller industries. The various Re-
search Associations differ considerably in size and
to some extent in management and financing, but
all were established with the objective of pro-
viding centralized research and development facili-
ties for their particular industries which were in-
dividually too small to provide their own scientific
backing.

New Zealand is primarily an agricultural country,
and the Research Associations are thus mainly
concerned with scientific aspects of the produc-
tion and processing of agricultural products.
The problems facing many primary industries are
largely chemical in nature, hence chemists tended
to predominate, at least amongst the early appoint-
ees to most Research Associations. The range of
work was wide and varied, covering all of the tra-
ditional sections of chemistry, including more re-
cently biochemistry and chemical engineering.
Furthermore, the nature of much of the work in
Research Associations has called for a consider-
able degree of versatility, particularly where staffs
have been relatively small. As a result chemists
quickly branched out not only into the broad ramifi-
cations. of applied chemistry and technology but
into other disciplines such as microbiology and
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engineering. This paper is therefore concerned not
so much with chemical achievements in the Re-
search Associations, but rather it is an attempt to
outline the work that has been done by chemists
in their own and other fields into which they have
diversified in the Research Associations. Because
of the very different natures of the industries
served by the Research Associations, and hence
the differences in their fields of work, this is best
illustrated by a tew specific examples.

New Zealand Dairy Research Institute

The New Zealand Dairy Research Institute is
one of the oldest and is the largest of the Research
Associations; the work of chemists within this As-
sociation well illustrates some of the points made
in the introduction. Almost all of the staff in earlier
years were chemists, and even today a high pro-
portion have at least a chemical background. The
composition of milk, particularly milkfat, and fac-
tors affecting this and the rheology of butter were
obvious topics for the organic and the physical
chemist, and the step from these to various as-
pects of the technology of milk processing was a
simple and logical one. Less to be expected was
the very detailed investigation carried out by other
chemists into microbiological aspects of cheese-
making, leading to the development of single
strain starters and the characterization of their
homologous phages, an investigation which has
been continued to the present day, mainly by chem-
ists, with spectacular success.

Initially much of the work of the Institute was of
a fairly applied nature; a major contribution of the
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earlier chemists was in convincing a somewhat
reluctant industry of the value of a scientific ap-
proach to their problems, and that the scientist
could make a significant contribution to what were
then regarded as the arts of butter and cheese-
making. With the increasing sophistication of the
dairy industry and the rapid expansion which has
taken place in the Institute over the past 10-15
years it has been possible to extend some of these
areas of chemical work to include more fundamen-
tal as well as applied investigations. Such areas
include fat chemistry, protein chemistry, flavour
chemistry, bacterial biochemistry and viral gen-
etics. Most major projects at the Institute are now
multi-disciplinary, but chemists have continued to
make significant contributions to such diverse
topics as the mechanization of Cheddar cheese-
making, the elimination of bitterness in cheese,
automation and computerisation of evaporation
and spray-drying, fractionation of milkfat, isolation
and utilisation of whey proteins, the modification
of casein and other protein products for function-
al end uses, and the development of milk powders
for specialized uses, particularly in recombination.

Wool Research Organization of New Zealand

Wool is a product with many natural advantages,
but like most natural products is subject to in-
creasing pressure from synthetics and other alter-
natives. The Wool Research Organization works
closely with wool producers and processors to
help capitalize on the natural advantages of wool,
and to overcome any of its disadvantages.

A major success has been the development of
a comprehensive scouring system which is now
being operated in about half the New Zealand
scours, with more being converted. This system is
based on the rationalization of the handling of
scouring liquors, and has numerous advantages
over conventional scouring. Another interesting de-
velopment is a patented catalyst system for de-
positing polymers based on methacrylates and sty-
rene inside wool fibres, with the primary objective
of increasing the bulk and stiffness of the fibres to
make them more suitable for use in carpets.

Other investigations include flame-proofing of
wool, prevention of tendering of wool by light [a
detailed study which involves a considerable
amount of basic protein and photochemistry), the

treatment of wool to prevent the development of
static electricity on carpets under conditions of
low humidity, the elucidation of factors which lead
to the yellowing of wool and methods for removing
this discolouration by bleaching. Detailed investi-
gations are also being carried out into aspects of
the biosynthesis of wool. Recent work has sought
to identify the enzymic basis of control of wool
growth, and the unusual biological process of ker-
atinization.
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Meat Industry Research Institute of New Zealand

When this Institute was established in 1956 con-
cern was developing in the meat industry over
complaints from the United Kingdom of toughness
in New Zealand frozen lamb. Investigations of this
problem led to extensive basic chemical and
biochemical work reiating tenderness to the state
of muscle contraction and the traditional method of
hanging and freezing meat. This long-term study
represented virtually the development of a new
branch of meat science—the relationship between
muscular contraction, meat tenderness and cold.
It greatly influenced the course of meat research
in other centres, and finally found recognition in
new international standards for meat handling.

Work continues on the mechanism of cold short-
ening; investigations are being made into the
structure of myosin, including the identification of
low molecular weight sub-units which are part of
the myosin heads and essential to their biological
function, the electron microscope is being used to
study the assembly of myosin molecules into the
thick filaments of muscle; the mechanism of the
accelerated rigor mortis induced by electrical stim-
ulation is being studied; work on very highly
stretched single beef fibres has re-kindled interest
in the “gap filaments™ of the sarcomere. This type
of chemical work has developed over a period dur-
ing which muscle chemistry and biochemistry has
moved from simple studies of impure proteins to a
sophisticated appreciation of muscle structure and
function, and significant contributions have been
made to both muscle biology and to meat science.

New Zealand Fertilizer Manufacturers Research
Association

The utter dependence of New Zealand primary
industries on high quality fertilizer is well recog-
nized, so it was logical that one of the early Re-
search Associations should service the needs of
fertilizer manufacturers. From its inception the
Institute has concentrated on methods of over-
coming the problems associated with the pro-
cessing of Christmas Island phosphate for super-
phosphate manufacture. The development of this
type of phosphate, in place of the much more
highly priced Nauru rock, has resulted in signifi-

‘cant savings in overseas exchange; in 1974, and

again in 1975, these more than paid for the cost
of research at the Institute since its inception.

Like a number of other Research Associations
this Institute may be described as a “go to whoa"
organization, in which an attempt is made to
achieve a close understanding and co-operation
between all concerned from the production of the
raw materials, through their processing and dis-
tribution, to the final use of the end product.
While the current programme emphasizes the
chemistry of superphosphate manufacture, a con-
siderable amount of other chemical work relating
to new and modified types of fertilizer is also
being carried out. Another important area of in-
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vestigation relates to the effect of fertilizer man-
ufacture and use on the environment. Typical
studies include measurement of dust and other
process effluents, recovery of residues from these
effluents, and pot trial studies of fertilizer nutri-
ent movement in soils and uptake by pasture
plants. Considerable emphasis is also placed on
research which will effect manufacturing effi-
ciency, since it is well-recognized that the hold-
ing of fertilizer production costs would contri-
bute significantly to the stability of overall farm-
ing costs.

New Zealand Leather & Shoe Research
Association

The tanning industry was one of the first to
be established in New Zealand, and until re-
cently was principally concerned with supplying
leather to local manufacturers, mainly for man-
ufacture of footwear. Hides and skins excess to
local tanner requirements were exported in an
untanned preserved condition. Recently establish-
ed tanneries have been expanded, and large new
units built in order to process a greater pro-
portion of the hides and skins in New Zealand.
The tanning industry has great potential, and the

current research programme of this Institute has |

been geared to assist in the expansion which is
currently taking place.

This Institute was one of the first Research As-
sociations established. Over the years it has in-
vestigated all the chemical processes involved
in the manufacture of all types of leathers, and
the adoption of many of the results of this work
by the tanning industry has led to an improve-
ment in the quality of New Zealand leathers. Ty-
pical examples of its work include the elimination
of a serious defect due to calcium phosphate de-
posits in cured calf skins by the incorporation
of boric acid in the curing salt, the control of
bacterial proliferation which resulted in defects
such as hairslip and red and purple’ stains by the
incorporation of boric acid and naphthalene in
the curing salt, and the production of pickled
pelts of more uniform shelf life by standardiza-
tion of the preservation treatment and the use
of a fungicide.

New Zealand Pottery and Ceramics Research
Association

This is an example of a Research Association
servicing an industry based on a non-agricultural
raw material. Over the years its chemical work
has extended into many aspects of clay chem-
istry and the technology of pottery and ceramics.

In the clay field attention has been devoted
to the problems of characterizing amorphous mat-
erials. Normal mineralogical techniques cannot
detect these, and chemical dissolution methods
have therefore been developed for the determina-
tion of the extractable iron oxides, alumina and
silica contained in ceramic bodies. A correlation
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has been shown to exist between the moisture
content of clay dried to a controlled humidity,
and its extractable (or amorphous) material con-
tent for a wide range of kaolinitic and halloysitic
clay samples. The practical result of this work
has been to provide an additional too! for the
ranking of clays in accord with their physical
properties. High temperature chemistry related
to ceramic materials has included a detailed in-
vestigation of cristobalite, a form of silica often
found in fired clay bodies. Studies have also been
made of the effect of kiln atmosphere on the
chemistry of firing reactions.

Investigations into the chemistry of clay article
forming have included studies of the complex
chemical properties of clay slips. The long-term
objective of this work is to control plastic white-
ware clay properties by appropriate chemical
control of the slip.

A particular characteristic of the work of this
Institute, partly because of its small size and
because of the nature of the physical and inor-
ganic chemistry problems involved, has been its
close association with appropriate university de-
partments, and its efforts, through scholarships
and other means, to encourage greater emphasis
on solid state chemistry and ceramic research
generally.

New Zealand Coal Research Association

Coal is an important source of energy in New
Zealand, and the recent energy situation is stimu-
lating more detailed investigation of this natural

“resource. Much of the chemical work of the Coal

Research Association relates to the routine exam-
ination of geological, prospecting and industrial
samples, particularly core samples from the
Huntly area which will supply the projected ther-
mal power stations.

Research is devoted generally to a better un-
derstanding of the properties of New Zealand
coals, especially those of our unique sub-bitumin-
ous type, the greatest distinguishing feature of
which is their remarkably high reactivity. Another
current study is concerned with the various forms
of sulphur in coal.

Building Research Association of New Zealand

This is one of the newer Research Associations
whose function is to foster and participate in
the search for new building materials and meth-
ods, and to create a better understanding of those
already in use. Chemical research mainly involves
the investigation of the properties, durability and
compatibility of building materials. Many of these
projects cover more than one scientific discip-
line, and work in chemistry is combined with re-
search in other disciplines to produce informa-
tion of use to the building industry.

Current work includes exposure testing of
paints and other surface coatings on roofs, timber,
and timber products, coated metal roofing tiles,
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joint sealants, particle boards, and ultraviolet de-
gradation of PVYC; methods of overcoming the in-
hibition of the cement hydration reaction by timber
extractives; testing of durability of materials for
special purposes such as freezing works’ floors;
studies on corrosion of various metals in different
environments; and methods of fire protection, such
as the use of fire-retardant paints.

Conclusion

The above necessarily very sketchy account out-
lines some of the work in which chemists em-
ployed in a number of New Zealand Research As-
sociations are, or have been, engaged. No mention
has been made of the very considerable amount of
time which staff of Research Associations must
spend in liaison work with their industries, nor of
the extent to which such staff may be able to in-
fluence the course of chemical work within the in-
dividual units of their respective industries. The
Research Associations were established at times

when the individual units were too small to carry
out their own research and development work, but
this situation is rapidly changing, and with it comes
a changing role for Research Association chem-
ists — an opportunity to work more closely with
their counterparts, to see their research findings
more quickly and probably more effectively put
into practice, and an opportunity to concentrate on
longer-term more basic investigations, rather than
a series of ad hoc projects. No mention has been
made of another very important area of responsi-
bility for Research Association chemists; this is
in forming a liaison link between their industry
and other chemists, particularly in DSIR Divisions
and university departments. With the increasing
complexity of industrial chemistry, it is important
that developing industries should have access to
the latest knowledge and the most sophisticated
equipment. This link is being effectively provided
through Research Association chemists who con-
tinue to be extremely broad-ranging in their out-
looks and interests.

BIOCHEMISTRY IN NEW ZEALAND: CURRENT AND FUTURE TRENDS

by R. D. Batt

Introduction

The role and extent of biochemistry as part of
the total spectrum of New Zealand science can
now be described and identified, at least in general
terms. This has not always been so. Although bio-
chemistry in Europe and North America was a well
established discipline before 1920, the science
began to develop in New Zealand only after the
Second World War. However, even from the
earliest days in the development of the country,
the work of chemists was partly biochemical in
nature and was supported financially for the bene-
fits which could be obtained by applying the skills
of chemists to solving problems in biological fields.

The reasons for this major and continuing orien-
tation of the work of chemists in New Zealand is
understandable when it is realised that the major
resources of the country are biological raw mat-
erials. ‘

There have been times when this dependence of
the country on the products of agriculture and for-
estry may have been reduced, but never more than
minimally, for example during the gold rush days
of the mid-19th century, and in more recent years,
from ironsands exports and aluminium smelting.

June, 1976

Biological materials: the major national resources

The extent to which the economy of New Zea-
land is dependent on biological raw materials can
be estimated with some approximations. Over 90
percent of the total overseas earnings from the
country are derived from biological rmacromole-
cules, proteins and polysaccharides, and from
lipids. Approximately 45 percent of these earnings
come from protein exports. The reason for this
level of economic dependence on biological raw
materials is only, in part, related to the relative
paucity of other large natural resources. Of par-
ticular significance is the high degree of effici-
ency with which New Zealand can produce biole-
exploitation would have to compete for manpower
gical raw materials. Even if the country had large
natural resources of other types, efficiency of their
and economic returns with the agricultural and
forestry industries. The productivity per tabour-unit
in agriculture for the period 1960-62 in 29 different
countries is recorded in an FAQ publication The
State of Food and Agriculture 1968. With a scale on
which the gross agricultural output per labour unit
averaged over 29 countries is taken as 100, New
Zealand has the highest rating of all, as shown in
the following extract from the complete list:
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New Zealand 770
Australia 640
USA. _ 510
Canada 340
U.K. 210
Denmark 180
Netherlands 160
France 130
South Africa . 40

Japan 25

Scientific employment related to the nature of the
economy '

A prime reason for employing scientists and
providing appropriate facilities has always been
related to the need for the country to maintain
not only the high level of production of biological
materials but also the remarkable levels of effi-
ciency. The extent to which chemists have been
employed in “biological” research institutes and
industries was clearly illustrated in the figures
given by Andrews and Brooker in the Silver Jubilee
issue of the Journal of the New Zealand Institute

of Chemistry (November, 1955).

In 1937, of 66 chemists employed in research
institutes and industries in New Zealand, 52 or
nearly 80 percent were in positions related to
primary production. Figures for subsequent years
are summarised below:

1947 1950 1954

Number of chemists 119 135 180
Employed in “primary”

industries 73 76 105
Percentage of the total 61 56 58

In recent years it has become more difficult to
identify the proportion of the chemists and bio-
chemists employed to support and promote the
production in New Zealand of biological raw mat-
erials but it'is likely to be well in excess of 50
percent,

Growth of Biochemistry in New Zealand

Although so many chemists were employed on
biochemical work, biochemistry as a well-defined
separate discipline from chemistry, did not begin
to develop in this country until after 1940. Bio-
chemistry was introduced as a B.Sc. unit at the
University of Otago and masterate courses be-
came available when the independent Department
of Biochemistry was established in that university
in 1949. The Agricultural Colleges had included
biochemistry as part of their curricula for a num-
ber of years and the first Department of Biochem-
istry in a New Zealand university institution could
rightly have been that of Agricultural Biochemistry
at Massey Agricultural Coltege, headed by Dr. C.
R. Barnicoat from 1944 until 1559. ,

The rapid growth in biochemistry as a discipline
in New Zealand universities is reflected in the pre-
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sent situation with six well-established depart-
ments employing approximately sixty permanent
academic staff members, including six professors.

‘The major Government research institution for bio-

chemical work is the Applied Biochemistry Divi-
sion, at Palmerston North, employing approximately
45 permanent scientific officers in a total staff of
about 100. All other Government and special re-
search institutions which employ scientists on bio-
chemical work would add another estimated 45
scientific officers.

It is difficult to estimate the numbers of bio-
chemists employed in industry but it is certainly a
number which is increasing rapidly and would rep-
resent a significant proportion of the total number
of scientists employed on biochemical work in
Mew Zealand.

Although reference has been made to the main
areas in which biochemists are employed, the in-
creasing demand for biochemical techniques in
medical research groups in New Zealand is note-
worthy. Clinical biochemistry as an aspect of mod-
ern medicine has led to the development of many
laboratories both as private clinical services and
in general hospitals. Although such laboratories
can meet some of the requirements for medical
research groups, especially in the major hospitals,
the complexity of many of the funded investiga-
tions requires specially-trained biochemists to
work full-time within the research groups. The
extent and growth of medical research funding
can be gauged from Medical Research Council re-
ference publications. Trends which will almost cer-
tainly impinge on the nature and training policies
in New Zealand biochemistry have been proposed
as recommendations in the recently-published
special MRC report Medical Research in New Zea-
fand.

Current Biochemical research

A high proportion of New Zealand scientists
work on biochemical problems of special signi-
ficance to New Zealand. To cover them all would
be impractical and of little interest, providing es-
sentially a catalogue. Selecting topics presents
problems; the choice of the following examples
carries no implication of relative merits, either in
the relevance or quality of studies not mentioned.

(a) Ruminant metabolism

Much of the work of biochemists at the Applied
Biochemistry Division and elsewhere in New Zea-
land is related either directly or indirectly to rum-
inant metabolism. In New Zealand there are over
€0 million sheep, 3 miliion dairy cattle and nearly
& million beef stock. The nature and quality of ‘the
plants on which these animals feed and.grow are
subjects of major importance to New Zealand scien-
tists. The early recognition of a need to concen-
trate research efforts on animal nutrition has led
to some of the most important developments in the
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history of New Zealand science. To cite just a few:
the development of new grasses to suit particular
growth and soil conditions, the recognition of co-
balt-deficiencies in soils in certain areas, the in-
troduction and extensive use of phosphate ferti-
lisers, and more recently the controis developed
to offset the effects on production of conditions
such as bloat.

To continue to maintain and make progress in
an area such as ruminant metabolism, research
effort has to be directed to basic as well as to
more applied studies. For example, it is likely that
advances in our knowledge of basic cell biology
may well be of considerable significance in New
Zealand agriculture. In advancing our understand-
ing of the processes for fixing nitrogen by symbi-
otic and free-living nitrogen fixing arganisms, there
is the possibility ot using biological fixation to a
maximium and offsetting an existing concern to
reduce energy imputs in all phases of the agricul-
tural industries. To help achieve such objectives
has, in part, been the justification for centering the
research efforts of a relatively large group of bio-
chemists on.studies of legume-nodule develop-
ment, including investigations on biological mem-
branes, protein synthesis and transport of amino
acids.

Similarly, to make maximum use of photosyn-
thetic processes, new knowledge is being obtained
and studies promoted in basic cell hiology 1o give
new techniques in plant breeding.

A major programme during the next few years is
to concentrate research on ruminant product qual-
ity. It is now recognised that improvements in the
quality of herbage for ruminants may be negated
if meat from the animals produced is too fat, or
has flavours undesirable to potential export cus-
tomers. Investigations on both mutton flavours and
over-fat deposition in export lambs have become
major biochemical studies for New Zealand scien-
tists.

{b) Protein Chemistry and Biochemistry

Although a high proportion of New Zealand ex-
port earnings are derived from proteins, the estab-
lishment of protein research programmes and the
training of protein scientists in the universities are
relatively recent developments. '

For many years, it has been stressed that the
country needs to diversify its economy and the
obvious resources from which new products and
industries might develop are, clearly, biological
raw materials.

Fine protein industries have been discussed fre-
quently as potentially of economic value to New
Zealand including, for example, an insulin indus-
try which some estimates suggest may be worth
nearly 20 million dollars a year in overseas earn-
ings. ‘ :

To develop protein industries the country will
need well-trained scientific manpower, and recog-

{une, 1978

nition of this has led to university involvement
not only in training protein chemists and biochem-
ists, but also in establishing large research pro-
grammes covering most areas from new methods
of isolating and purifying proteins through to the
determination of primary and tertiary structures
of pure proteins.

It will probably take many years to develop
viable protein industries, but for a country in
which first-class animal protein is the source of
one of its major pollution problems, as effluent
from the freezing works, the logic and indeed the
responsibility to ensure that such protein ceases
to be a waste product is clear.

Future trends

“The ultimate object of biochemistry is a des-
cription of vital phenomena in the language of
chemistry and physics.” This statement was made
in 1956, by Profesor N. L. Edson, the first Profes-
sor of Biochemistry appointed in New Zealand at
the University of QOtago. An important and most
productive feature of modern biochemistry has
been the application of the sophisticated techni-
gues of chemistry and physics to biochemical
studies, and these applications must surely he ex-
tended. The potential for the techniques of NMR,
ESR, high-resolution mass-spectrometry and the
use of lasers are well documented aiready. and
the impact from interaction of disciplines will un-
doubtedly be a feature of biochemistry in the
future. :
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CHEMISTRY AND THE TEACHING PROFESSION

by T. C. Ralfe

For two decades the teaching profession has
been experiencing the twin pressures of rapidly
rising rolls and curriculum changes adapting to
emerging socio-economic conditions. In what way
have teachers of science, and of chemistry in
particular, been affected? -

Writing of his impressions in 1955, P. O. Veale!
commented that advances take too long to get into
schools, and that syllabuses for science seemed
to be based on the requiremerits of university in:
organic chemistry although, even then, few of the
total number of students would go on to univer-
sity studies. Some people would say that this is a
fair comment today. But the vision of Veale went
deeper. In describing how chemistry had progress-
ed too much to be taken casually as a single un-
divided subject in post primary schools, he pro-
posed for those seeking a "general education” new
courses related to the world of reality—-matters
which most affect the daily lives of ordinary men
and women. For those aiming at a university

career he foresaw well-equipped school labara- .

tories enabling an inorganic chemistry course to
be academic, modern and industrial. The way to
satisfy the growing need in industry of technicians
and laboratory aids would be through the develop-
ment of courses at technological institutes. These
are now matters of fact. It is interesting to trace
events which have influenced developments.

The period following the Second World War was
marked by a high and increasing birth rate until
1961 when the level dropped.? In the two decades
we are considering, the yearly increase in the
secondary school population was compounded by
a longer time spent at school .®

In this same period secondary schoals faced the
problem of a teacher shortage which had its origins
in the very low birth rate of the 1930's, but later
in the inadequate provision of post-primary teacher
bursaries. The persistent shortages caused friction
within and outside the schools and handicapped
the secondary service in meeting all the demands
created by the expanding school population.! In
1955 the pattern of science education, established
after the Thomas Report of 1944, included a com-
pulsory core of General Science for the first two
vears and then as an option to chemistry and other
specialist sciences for the School Certificate Exam-
ination. The increasing numbers entering the sixth
form inevitably brought together in chemistry
classes students with alternative backgrounds.
The problems this difference posed led to claims
by some teachers that it was an almost impossible
task for students from General Science to attain
the level expected in University Entrance Chem-
istry." However, the trend continued with more
and more students opting for General Science and
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then taking chemistry in the sixth form with a
marked degree of success.

The length and content of the chemistry sylla-
buses in the sixth and seventh forms were widely
criticised. Each year examiners seemed to find
some aspects of topics not previously assessed
and teachers steadily added these to an already
full programme. The unrest among chemistry
teachers in the early 1960's encouraged some to
examine developments in the United States. There,
in the late 50's, the Government fearing that the
existing standards of science education would
gravely affect industrial progress, had financed
major developmental programmes in high school
science led by some of the foremost scientists of
the day. The resulting chemistry projects, CHEM
Study and CBA, provided new approaches and
teaching materials emphasising the development of
abilities expected of young chemists, rather than
the necessity to cover a given body of knowledge.
These were welcomed in New Zealand and tried
in a number of schools from 1963.

A concurrent development had been efforts to
improve the teaching of science in Forms 1 and 2
and to look at fresh approaches to science courses
in Forms 3 and 4 to revive interest among stud- -
ents. This acitivity eventually led in 1967 to the in-
troduction of a new Forms 1-4 Science Syllabus
which reflected many of the ideas and approaches
encouraged by the trial of CHEM Study material,
the parallel developments in physics and hiology,
and other materials developed in Britain. The most
important features were the statements of aims
and objectives, the arrangement of content to re-
flect these objectives, and explanatory notes about
the depth of treatment or methods of approach.

This was the first New Zealand secondary sylla-
bus to break with the practice of stating a sylla-
bus mainly as a list of content, and to make expli-
cit the concepts and principles, the cognitive skiils
and the attitudes expected to be developed. A
new School Certificate subject called Science was
introduced to follow on and as a replacement to
the old General Science. This, too, was a departure
from the practice of preparing a fifth form sylla-
bus to meet specific background requirements of
a Form 6 course.

During these developments the decision was
taken to revise the University Entrance and Schol-
arship prescriptions assuming only a background
of the School Certificate General Science rather
than adopt or adapt the programme which had
been on trial. The chemistry prescription intro-
duced in 1967 presented the content under six
headings which identified the major ideas and
structure of the discipline — states of matter,
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structure of matter, chemical periodicity, organic
chemistry, patterns and principles of chemical
change, important types of reactions — iogether
with a set of explanatory notes indicating depth
of treatment: The content prescribed to develop
these areas represented a considerable reduction
~and provided teachers with a great deal of free-
dom to determine the sequence and manner of
presentation. Here the extensive teacher guides
which acompanied the CHEM Study approach and
the materials produced in England by the Nuffield
Chemistry Project had great influence.

Further assistance was provided by a Curricu-
lum Development Bulletin,t prepared by experien-
ced teachers at a residential in-service course,
and by several teacher refresher courses.

It can be safely said that teachers welcomed
the guidance given by the identification of major
chemical principles and concepts that students
were expected to master, and also the reduced
range of content to be covered. This enthusiasm
was reflected in support materials prepared to
help less experienced teachers with the chemis-
try sections of the science syllabus in Forms 1 to

5.7 From an early stage teachers were encouraged |

to aim at developing theoretical concepts, models
and explanations for a range of observed physical
phenomena. it can be said that concept develop-
ment was the hallmark of science teaching which
emerged during the late 60's and early 70's. As
chemistry is a discipline built on theoretical con-
cepts to explain behaviour of matter, it lent it-
self to this approach. The inclusion of much ab-
stract formal thinking soon proved to be at odds
with the researched findings about the develop-
ment of students’ thinking processes. For a large
number of secondary students the chemistry sec-
tion of the Forms 1-24 science course became an un-
palatable chore. It has been reported elsewhere®
how the Form 1-4 Science course became effec-
tively condensed to two years because of the
failure to orovide the necessary training for Forms
1 and 2 teachers and the financial support for
equipment and facilities in intermediate and prim-
ary schools.

The difficulties did have the effect of encourag-
ing teachers at all levels to examine more close-
ly theories about how children learn and develop
the skills that are carried forward into their life
outside and beyond the school. This proved to be a
matter of concern across the whole school cur-
riculum. Today a national curriculum can be rec-
ognised emerging as distinct from a set of sylla-
buses. Each subject area is being developed on
the basis of a common pattern involving the state-
ment of objectives in terms of intended changes
in students’ cognitive and affective behaviour, the
drafting of learning resources designed to achieve
these objectives, the trial and appraisal of these
materiais in schools, and then the revision in light
of the trials prior to publication and dissemination.
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Chemistry in the sixth and seventh forms has
moved in this direction since 1975 when the pre-
scriptions were rewritten in the same basic for-
mat (after wide consultation with teachers), but
with the addition of a clear statement of aims as
an introduction.® Material resources are in the
final stages of preparation for publication.

In the senior secondary school chemistry pro-
grammes can be seen to have moved from a
period in the 1950's dominated by the acquisition
of knowledge about an increasing range of topics,
to an emphasis on chemical principles, concepts
and theories in the 1960's; and now there is em-
erging an identifiable concern for the development

. of cognitive and affective behavioural changes in

students. Whether a study of chemistry is an effec-
tive vehicle for such development will remain a
matter for debate and research.

The picture in the middle years of secondary
school is less clear. Reaction against the empha-
sis placed on concept development is widespread
and the concern for the development in students
of those skills and attributes which will help them
live in harmony with others and fit them to under-
take vocational training on leaving school is
strong. Another function of a science education
today is to develop students to a level where they
can make intelligent and informed judgements and
participate in reasoned discussions concerning
matters” where science impinges on society.

A revision of the Forms 1-4 Science Syllabus will
begin shortly.

After 5 vears of debate about revisions at the
fifth form level three new subjects are being tried
in 40 schools during 1976-77. The three subjects,
Biological Science, Physical Science. and Alterna-
tive Science are based on two sets of modules
which provide scope for differing abilities and as-
pirations of students, and opportunity for schools
to develop courses most appropriate to the needs
of particular students.'® In each module there is a
statement of objectives which indicate the be-
haviour students can be expected to exhibit with
regard to content knowledge, cognitive and physi-
cal skills, and attitudes. The degree of emphasis
on these objectives in the teaching programme
and their assessment is a decision for schools and
teachers to make. This is seen as an important
stage in the use of internal assessment for certifi-
cation purposes.

In the evaluation of these trials evidence will
be gathered about the adequacy of such a flexible
approach in providing students with the back-
ground, study skills and attitudes necessary for
continuing studies in chemistry and other sciences,
as well as those continuing in other directions.

The past twenty years have witnessed a shift
in school chemistry programmes from providing
an encyclopedic knowledge of chemistry topics to
an emphasis on equipping students with skills nec-
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essary to study and work effectively, and to enjoy
to a greater degree the world about them. Will
chemists in the years ahead continue to listen to
the lessons provided by the actions of ordinary
men and women, and adapt chemical education at
the school level to satisfy the needs of all?
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THE TRAINING OF TECHNICIANS IN CHEMISTRY AND BIOCHEMISTRY

by H. Offenberger

The recognition that there was room for the
training of technicians, that is to say of sub-profes-
sionals whose task is to assist professionals in
their work, goes back to the war years. Initially
the attention of the Department of Education was
focussed on apprentices and other young workers
who were in need of technical education. The tech-
nical high schools of the day were secondary
schools for non-academic children ,and their even-
ing classes provided vocational training of a lim-
ited range. Dr. Beeby, then Director of Education,
gave some indications in the early 1940’'s that he

had plans for the establishment of a system of

senior technical education divorced from the tech-
nical high schoals.

The introduction of trade training was the first
step {Apprenticeship Act 1948) and with it came
compulsory attendance at a technical school in
the day-time. Without the acceptance by employers
of “day-release” there would not have been
enough teaching load in the schools to allow sep-
erate institutions to be formed with at least a
nucleus of full-time teaching staff.

Technician Traminj:

The development of formalized training for en-
gineering technicians came next. There was a
shortage of engineers, and the sénior technicai
classes preparing students for the membership
examinations of the various British Institutions in-
creased both in number and roils; but the sugges-
tion of the Department of Education to train-en-
gineers outside the university was strongly op-
posed by the Institution of Engineers—so strongly
that a stale-mate resulted. This was ultimately
resolved by deciding that the higher technical
training of professional engineers should be the
function of the universities only, while the sub-
professional technical labour force should receive
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its schooling in the technical colleges. Thus, to-
ward the end of 1954 the “Controlling Authority
for the New Zealand Certificates in Engineering”
was established and the teaching of its courses

“began in 1955.

These were structured as five year courses com-

" mencing at about School Certificate level. Cross

credits were allowed for success in the public
secondary school examinations. The first two years
of the course included mathematics, physics,
chemistry, mechanics, technical drawing and Eng-
tish, while the last three years contained more and
more special technical subjects depending on the
branch of engineering in which the students were
employed.

The courses were conceived as consisting of
part-time study for a minimum of 6-8 hours per
week concurrent with suitable work experience.

Science Technicians

Technician training was in the air from the late
1940's onward. The war had its effect. Industrialisa-
tion was increasing, and with it the requirement
for quality control, product development and
trouble shooting demanded the skills of profes-
sional scientistS. Much of the work in science,
however, was done in government departments
and some in theiuniversities.

Most of the trdining for stience technicians was
“in house"”,"and then only in large establishments
such as at Wallaceville Animal Research Station.
This gave technicians some internally recognised
qualification while making them more useful to
the scientists they were to assist. In the private
sector the turnover of technicians was high. With-
out the opportunity to acquire qualifications there
were no certain career expectations. and boys who
had just left school stayed for short periods only.
True, some qualifications could be obtained, but
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tuition, if available at all, was haphazard. Many a
technician qualified by having failed B.Sc., or pos-
sibly passed the odd unit toward a degree.

The New Zealand Association of Scientific Work-
ers, now the New Zealand Association of Scien-
tists, was concerned about the status of science
technicians and as a result of a survey in 1953
drew the conclusion that . . . "Science technicians
are a class of scientific workers deserving greater
attention . . .”" . . . more attention is urgently re-
quired for the institution of qualifying examinations
in different branches of science™,

Their concern for the status of science techni-
cians fed them to introduce a category “technician
member” in an effort to lend their organisation's
support until the technician membership became
strong enough to enable technicians to form their
own New Zealand Institute of Science Techni-
cians.

The Role of the New Zealand Institute of
Chemistry

The New Zealand Institute of Chemistry had con-
ducted examinations for a Laboratory Assistants’
Certificate. However this was not entirely success-
ful, particularly as tuition was not readily available,
nor, as can be said now, did it aim at a high
encugh level. In 1957 a representative group of
industrial chemists in Auckland had meetings
which culminated in the recommendation that a
National Certificate for Technicians in Chemistry
be established.

This was conveyed to the Director of Education
by the Board of Governors of Seddon Memorial
Technical College. A similar demand came from
the Council of the New Zealand Institute of Chem-
istry (NZIC). The Director of Education called to-
gether a conference of interested parties on 8th
August, 1957. The original proposals agreed to at
amat meeting were later found not to be satisfac-
tory by Council of the NZIC. Its counter proposals
differed considerably. Notably, it required 12 hours
of tuition time per week compared with 8 hours
per week in the original proposal; and it restricted
block-course tuition to students who had to be
catered for by correspondence only, while the or-
iginal scheme made 3 weeks attendance at block
courses for laboratory work mandatory for all
students in their final year.

It is noteworthy that employers should have
agreed so readily to give daytime release on full
pay to their technician trainees.

A meeting of representatives of interested or-
ganisations in May, 1959, agreed to a schemsa sim-
ilar to that already operating for the New Zealand
Certificates in Engineering. An estimate of the de-
mand was that 50 students per annum would enrol.

The Technicians Certification Authority

“Controlling Authority” set up in 1954 suffered
from two shortcomings. Firstly, it was not a statu-
tory body, secondly, its activity was confined to
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engineering when the above mentioned negotia-
tions took place.

These defects were removed by the passing of
the Technicians’ Certification Act 1958, which s .t
up the Technicians' Certification Authority (TLA)
with power to prescribe courses, conduct r.xam-
inations and to award certificates and dir.fomas.
The former Contralling Authority became its Exec-
utive Committee for Engineering and Lraughting.
The Executive Committee for Science, newly form-
ed, was ready to go ahead with the design of the
course structure and syllabuses for the New Zea-
fand Certificate in Science (Chemistry) and other
options of the NZCS.

The Course in Chemistry: From Fixed to Flexible
Structure

To begin with the course structure was fixed
and in line with other New Zealand Certificates.
Exemptions from subjects of the first year were
given for a 50 percent minimurn pass in the corres-
ponding School Certificate subject and for subjects
of year two for similar University Entrance passes.
Conditions for exemptions were changed from time
to time to meet new circumstances, particularly in
secondary school qualifications. English has re-
mained the exception. There is no exemption from
the subject English as laid down by the TCA.

TABLE 1
The NZCS (Chemistry) Out-Line of Course Structure
Year [ Chemistry |  Mathematics | Physics | Eng.
Year Il Chemistry I Mathematics Il Physics li

Year [II** Chemistry III* Lab. Mathematiics* Lab! Crafts

Year IV
Year V

Chemistry IV Instrumentation
Chemistry V*

*Externally examined by TCA
**An Intermediate Certificate is awarded after the comple-
tion of Year Il

For a number of years the course in chemistry
remained so fixed. As more subjects were intro-
duced into the NZCS course the course structure
was freed up and more choices became available.

However, the essential unity of the course was not

disturbed unduly by this development.
The strength of the NZCS (Chemistry), and its
usefulness lies in its relative generality. The TCA
has always resisted pressures from special inter-
est groups when they wanted to introduce options
into the NZCS (Chemistry) spemﬁc to their own
narrow needs.
The subject Chemistry 11l has changed in char-
acter. It now has to serve a number of purposes:
(i) Reorientation of students with school chem-
istry from academic to technician work.

(ii) Provide in its practical work training in skills
of immediate use to employers.

(iii) Provide an introduction to Chemistry IV apd
V. ’

(iv) Serve as a terminal subject in chemistry for
other Science Certificate options.

(v) Serve as a pre-requisite for Biochemistry I.
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To meet these needs the course was revised
once with Chemistry lll as the key subject. The
second revision came as a response to demands
for the introduction of instrumental methods at an
earlier stage, and for a change in emphasis to-
wards applications. The new course structure is
seen to be more flexible. It is sufficient to show
years |ll, IV and V of the course. Chemistry IV now
contains most of the fundamental chemistry,
Chemistry V emphasises applications.

TABLE 2
The NZCS (Chemistry) New Structure?

Subjects of Stages I, IV and V: No subject may be present-
ed for examination until any prerequisites stipulated have
been passed. Subjects marked * include a practical labora-
tory ar field requirement.

Stage I

SUBJECTS PREREQUISITES
*Chemistry lil, and TWO of ... *Chemistry 1l

either *Biology IlI ... .. *Biology Il & *Chemistry Il
or *Medical Biology .. *Biology It

Mathematics ..o, Mathematics I

*Physics 1A *Physics I

Elements of Statistics .. *Mathematics |
*Laboratory Technology
*Geology |

*Elementary Metallurgy ...

*Chemistry |

Stage IV

*Chemistry IVB
*Chemistry IVC
and ONE of

*Chemistry VA
........................... *Chemistry |ll, Mathematics |

*Biochemistry | .o *Chemistry 111
*Microbiology |
*Instrumentation *Physics I

.. Mathematics 1l
. Elements of Statistics
Mathematics [

*General Forestry .
Applied Statistics |
Mathematics IV
Numerical Methods

Stage V (1976)
*Chemistry VA, *VB, *VC, *VD *Chemistry IVA, *IVB .
(1977)

Either

*Chemistry VA (Physical Chemistry) 1
*Chemistry VB (Organic Chemistry) |
*Chemistry VC {Inorganic Chemistry) | herrustry

and ONE of: b *IVA, *IVB, *IVC
*Chemistry VD (1) (Analytical Chemistry) |

*Chemistry VD (Il) (Industrial Chemistry) |
Or

*Biochemistry |l

and Two

*Chemistry V papers other than { Chemistry
*Chemistry VB § *IVA, *IVB, *IVC

*Biochemistry |

Biochemistry

There is no NZCS (Biochemistry) as such. Bio-
chemistry was first introduced into the NZCS
(Biology) course.

There were two stages, Biochemistry | and Bio-
chemistry Il (at years |V and V). Students frequent-
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iy studied Microbiology and Biochemistry for their
final two years.

Only Chemistry Il {or U.E. Chemistry) was a
prerequisite initially, but as students lacked suf-
ficient background in organic chemistry Chemistry
lil has become a prerequisite after the first revi-
sion of that subject. With the freeing up of the
regulations Biochemistry | was often taken by
students in conjunction with Chemistry IV. The
revised NZCS (Chemistry) course permits stud-
ents to take Chemistry IV and Biochemistry | in
Year IV, and apart from the organic chemistry
paper they make take any other two of the Chem-
istry V papers with Biochemistry il (one theory
paper, one practical examination) in the final year.

Biochemistry | is a necessary prorequisite for
students in hospital pathology laboratorirs who are
studying toward a NZCS (paramedical). In the fifth
year of that course they take Medical Laboratory
Practice [, with a paper in Clinical Biochemistry
and a practical examination. Chemistry, Biochem-
istry and Clinical Biochemistry are practically ori-
ented, and nowadays this means that technicians
need extensive training in the use of instrumental
techniques. The Technical Institutes where these
subjects are taught are therefore equipped with
spectrophotometers (U.V. visible, and I.R., atomic
absorption), gas chromatographs and other com-
monly used instruments.

The Biochemistry | and Il syllabuses have under-
gone revision and will take their new shape with
some alterations in content. But it is probably fair
to state that the principal changes are in attitude.
When the syllabus was first devised many bio-
chemists were “'synthetic”, that is to say, they
were originally trained as organic chemists whose
work was in a biochemical environment. Recogni-
tion of biochemistry as a discipline in its own right
has produced a new breed of biochemists whose
interests lie in the applicability of their subject to
biology and medicine, as well as to the chemistry
of natural products. The emphasis has shnfted to
a more physiological content.

Teaching and Qutput

The prediction that 50 recruits per annum would
embark on chemistry courses has proved to be an
under-estimate as shown in Tables 3 and 4.

A Survey of New Zealand Certificate Holders

Many of the data cited in this paper stem from
a survey carried out by the author when as 1970-
71 J. R. McKenzie fellow he was attached to the
New Zealand Councii for Educational Research.
The findings are based on the replies to an exten-
sive questionnaire by New Zealand Certificate
holders (80 percent return) then in the country,
supplemented by interviews with them and their
employers. A book A Survey of New Zealand Cer-
tificate Holders is to be published by the NZCER
shortly.
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TABLE 3°

Numbers® Sitting Examinations in Chemistry, Biochemistry
and Clinical Biochemistry in the Period 1961-1974 (%)

Medical
Laboratory
Chemistry Biochemistry Practice
Year ill v v | I} [** IE*
1974 378 109 73 221 55 104 90
1973 470 84 Tt 200 58 110 74
1972 447 92 i 173 50 87 45
1971 356 a5 67 127 53 50
1970 270 83 54 85 50 50

1969 214 G8 G4 92 25
1968 205 72 45 71 21
1967 174 64 36 49° 20
1966 141 40 34 51 "
1965 105 39 28 43 9
1964 76 4 21 29

1963 61 24 9

1962 Go 1

1961 26

*Mean numbers are given where more than one paper
needs to be attempted.

**This subject contains microbiology and haematology; with
Biochemistry 1.

*++4 papers, including a written paper in Clinical Biochem-
istry, and one third of a practical paper.

The hating of the NZCS (Chemistry) Course

New Zealand Certificate holders were asked to
rate the content and level of their courses in rela-
tion to the job they were holding. The questions
were with respect to the theory and practical por-

tions of the major subjects, mathematics, and the |

obligatory TCA English.

TABLE 5

Relevance of the Content and Level of the Theory and
Practical Parts of Major Subjects, Mathematics and English
to the Job Held by Certificate Holders ()

NZCS (Chemistry) All New Zealand

Certificates
Theo. Prac. Math. Eng.  Theo. Prac. Math. Eng.
CONTENT % Y% Y % % Yo s %
Highly relevant 41 51 34 12 51 35 35 24
Of some

relevance 5% 37 54 47 43 53 54 51
Not relevant 4 12 12 40 6 12 11 25

100 100 100 100 100 100 1060 100
LEVEL % % % % % h %h %
Too low 17 22 24 27 16 27 15 21
About right 66 67 69 €9 69 65 G4 73
Too RHigh 17 11 7 4 15 8 21 [

100 100 100 100 1¢0 100 100 100
= 1545

Mean number N = 113

Both the theoretical and practical content in
chemistry seem to meet the needs of Certificate
holders in their jobs. If-the TCA intended to give
a practical bias to its courses it has succeeded,
even better in chemistry than overall. But if TCA
English is not an unequivocal success, then it is
even less so for those with a NZCS (Chemistry).
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TABLE 4

New Zealand Certificates in Science Awarded in the Period
1963-1974 (3}

Year Chemistry Biclogy Paramedical *Other All
1974 60 74 a3 25 252
1973 51 56 52 27 186
1972 58 48 32 16 154
1971 54 50 19 123
1970 38 34 26 a8
1969 37 21 28 86
1968 32 19 10 61
1967 30 18 11 59
1966 26 10 T 43
1965 15 5 8 28
1964 12 12
1963 5 5

TOTAL 418 338 177 177 1,107

*Includes Physics, Metallurgy, Geology, Forestry.

Employment, Movement and Utilisation

Holders of a New Zealand Certificate in Chem-
istry were employed predeminantly by private en-
terprise, both at the start of their training (regis-
tration), at the end of their training (certification),
and subsequently. In this they differ from other
New Zealand Certificate holders where the State
appears in the role of donor, and semi-public
organisations such as local bodies, NZBC, together
with private employers act as acceptors, both be-
fore and after certification.

TABLE 6

Employers of New Zealand Certificate Holders (4)

NZCS ALL NEW ZEALAND
CHEMISTRY CERTIFICATES

At At After At At After

Regist. Certif. Certif.  Regist. Certif. Certif.

EMPLOYER % Yo Yo % Yo Yo

State 35 2 23 54 a6 37
Semi public 13 16 17 14 18 20
Private 52 60 60 K3 36 43

100 100 100 100 100 100
TOTAL N = 117 N = 1582

Replies from New Zealand Certificate holders in
chemistry to a question to list ocne or two activi-
ties which they regarded as predominant in their
jobs show the following major pattern: ‘

TABLE 7

Job Content, Restricted to One or Two Predominant
Activities by Holders of a NZCS (Chemistry} (4}

ACTIVITIES:

Quality Control . 39%
Research Projects .. w 37%
Product Development w 26%
Production Control . 18%
Management .. - 8%
Maintenance .. . 6%
Field Work - 6%
Technical Sales v A%
Teaching .. w A%
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Routine Work

An estimate of the time spent by New Zealand
Certificate holders on routine work and on new
problems can be seen in the next tables:

TABLE 8

Percentage of Time Spent on Regular Job Element ()

All New Zealand
Certificates

Percentage of Time NZCS (Chemistry)

Yo Yo

. 025 18 24

26-50 41 36

51-75 31 32

76-100 10 8

TOTAL N=114 100 N = 1527 100
TABLE 9

Frequency of New Problems Encountered (4)

All New Zealand

New Problems NZCS (Chemistry) Certificates
% %

Not usually encountered 7 5

Generally similar to

previous problems 37 53

As a rule of markedly

different character 56 42
TOTAL N=114 100 N = 1547 100

Obviously chemistry technicians are faced with
some routine work, but unlike the general run of
New Zealand Certificate holders they meet more
new situations. This corroborates the information
in Table 7 above.

Job Satisfaction

Job involvement and the degree to which people
are fully extended by their work are indicative of
job satisfaction. Only the shortest indication can
be given here in the form of summary tables:

TABLE 10

Percentage of Time Spent Regularly on Tasks Regarded as
Highly Absorbing (4

- All New Zealand

Percentage of Time NZCS (Chemistry) _ Certificates
0-25 33 3
26-50 KY S 35
51-75 17 . 26
76-100 : 13 . 3
TOTAL N=114 100 N = 1550 100

The reaction of New Zealand Certificate holders
to the work they are doing relative to the training
they have received can be gauged from Table II.
The feeling of working below the proper level is

not conducive to job satisfaction; interviews cor-.

roborate the view that working above the proper
level, while sometimes imposing strain, is usually
regarded as a pleasurable experience.
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TABLE 11
Level of Work (4}

All New Zealand

Worker NZCS (Chemistry) Certificates
%o %
Below the proper level H 41
At the proper level 56 50
Above the proper level 13 9
TOTAL N =113 100 N = 1533 100

Cross Credits with University Courses

A New Zealand Certificate hoider in science who
has passed his examinations with some merit is
offered cross-credits which amount to approxi-
mately one third of a B.Sc. course (including
Chemistry 1). Some have taken advantage of the
scheme and have graduated B.Sc. and often have
gone on with further studies. A few have taken
University Chemistry at Stage Ili in order to qual-
ify for ANZIC. However, there is no race to get
into university, partly because the cross-credits
are not as generous as for people who qualify for
a New Zealand Certificate in Engineering or Archi-
tecture, who when accepted are credited with 2
years of the 4 year courses leading to the B.E. or
B.Arch. degrees.

On the other hand, university successes in
science subjects are given full credit up to Year
il of the NZCS course; e.g. a pass in university
Stage | Chemistry exempts from TCA Chemistry
Ii. There are more university subjects that fit the
pattern of the science courses than the other
courses run by the TCA, therefore more science
students are able to switch from degree to certi-
ficate courses than any other. About 19 percent of
all New Zealand Certificate holders have had prior
university experience. However, 33 percent of
those with NZCS had attempted' degrees-and in
particular, 41 percent of those who hold a NZCS
(Chemistry) had done so.

Diplomas

The demand for extending the NZCS course to
Diploma level comes from successful New Zea-
land Certificate holders who like their chosen
career, feel they would like to extend themselves
further, but are unwilling to take a university de-
gree. They seek to prove themselves by tackling
a scientific problem rather than pass further ex-
aminations. The co-operation of employers, willing
to find a work-based problem of sufficient depth,
and technical institute staff to supervise the dip-
loma studies are necessary. The first such Dip-
loma was awarded to a student at Wellington
Polytechnic in 1965.

When the TCA showed willingness to develop
post-New Zealand Certificate diplomas, the Min-
ister of Education placed an embargo on such ac-
tivities until the Advisory Council for Educatior’
Educational Planning produced a report.

For a few diploma work is a worthwhile person-
al development, not to be judged on utilitarian
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grounds only. The TCA is now preparing regula-

tions for such a National Diploma.

Literature used:

(1) N.Z. Science Review, [1953).

(2) TCA Handbooks.

<3) TCA Annual Reports.

{4) Unpublished research data; Correspondence, and papers
produced by the Department of Education.

DSIR’'S HALF CENTURY
by J. G. Gregory

Some chemists claim that the most important
part of DSIR was founded 11 years ago, a claim
made with equal fervour by certain geologists.
The fact is that the Colonial Museum and Labora-
tory from which both Chemistry Division and the
Geologica! Survey of DSIR have developed was
founded in 1865. The Department of Scientific and
Industrial Research itself was established 50 years
ago, in October 1926, and the chemical and geo-
logical services were brought together under its
administration. At this time the work of the Dom-
inion Laboratory, as it was then called, was begin-
ning to expand rapidly, and to meet this growth
in its first 10 years as part of DSIR the laboratory
had to use ingeniously adapted accommodation in
a strange variety of buildings, including a stable.
(Of course, some might consider this a most aus-
picious place to start.)

QOverseas Visitors

Overseas visitors at the IUPAC conference who
were not already aware of Chemistry Division's
work will become familiar with it, particularly that
on natural products. They will also hear something
of the work of other Divisions of DSIR {of which
there are twenty-one); for example Applied Bio-
chemistry Division and Soil Bureau, and of the
Research Associations it helps to support and may
wonder if there is any field of research that does
not involve DSIR.

In truth, there is hardly a research activity in
the science budget classification in which DSIR
scientists are not active. For many of its staff
this is an added attraction about the Department,
for it brings an occasional dash of the unexpected
to an otherwise constrained routine, and demands
versatility and breadth of interest as well as
specialisation.

The Department is proud of its achievements
and has published a commemorative history of its
development, written by Dr. J. D. Atkinson, a mem-
ber of its staff for over 40 years. In addition a
short film showing something of the range of its
activities has been issued, and a travelling exhi-
bit of its work will be on tour from July onwards.
The exhibit will be in Wellington at the time the
IUPAC conference is on, and will have reached
Christchurch on its way south by mid September.
This year's volume of DSIR Research has been ex-
panded to give a complete review of the De-
partment. Most of the Divisions are staging open
days at particular times of the year, but will also be
pleased to arrange to have scientists visit their

laboratories at other times of mutua! conveni-,

ence.
June, 1976

MAGNET CONTROLLER/GAUSSMETER

ANAC Model 3672

® Direct magnet field controi using any
programmabie Power Supply.

® Hall effect field sensing probes.

@ 5 digit field setting (=1 gauss accuracy).

@ BCD digital remote programming.

@ -30 to +30 kgauss control range.

® -30 to +30 gauss incremental field
measurement range.

® Analog recorder outputs.

® Versatile gain and phase compensation
controls.

Call or write for complete technical specifications -

AUCKLAND NUCLEAR ACCESSORY COMPANY LTD

mmm P.Q. Box 16066, Auckland 3, New Zealand

Tel 861-985. Cables: ADVANCED

AD-31-CC

UNIFORM FIELD LABORATORY MAGNET

- _g'n.-nl,
3

L ,’ , 3 ANAC Model 3475A

‘Shaped pole surfaces

> on the Model 3475A
provide a large {305
mm diameter x 305 mm
height) uniform field
region (field deviation
less than =7%;.

FEATURES:

Pole Gap 305 mm
Pole Diameter 530 mm
Maximum Field .33 Tesla

60V, 183A (series)

30V, 365A (paraliel)
Water cooling © 6f/min @i 40 psid
Mass- . 2780 kg
Call or write for complete techmca! specifications and
pricing -

AUCKLAND NUCLEAR ACCESSCRY COMPANY LTD

mmm P.O. Box 16066, Auckland 3, New Zealand

Power at maximum field

Tel 861-985. Cables: ADVANCED

ANAC (AUSTRALIA) PTY LTD

P.O. Box 102, Sutherland, NSW 2232

Tel 546-3116 (Sydney) AD-18.AP

75



OUR CHEMICAL
LABELS WILL ALSO

COVER YOUR NEEDS!

AJAX
CHEMICALS

CARUS
CHEMICAL
CO. INC.

DOW CORNING
CORPORATION

HOPKINS &
WILLIAMS

SEARLE
DIAGNOSTIC

UCB

SOCIETE
ANONYME

Distributors

throughout New Zealand
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G. D. SEARLE (N.Z)) LTD.

CHEMICAL DIVISION
P.O. Box 3872, Auckland

FINE
CHEMICALS

INDUSTRIAL
CHEMICALS
REAGENT
ACIDS

COMMERCIAL
ACIDS

DIAGNOSTIC
REAGENTS

SILICONES

Telephone 73-211 — Cables: SEARLENZ



Order Form

Laboratory ware
and Chemicals

' SPECIAL OFFER
- means big savings for you!

This extremely worthwhile offer must be a strictly limited one and orders must be
received no later than July 23rd 1976
Please telephone us if you have any questions, or if you require other items not listed.

Normal Pack Special
CHEMISTRY IN NEW ZEALAND Price Size Price Quantity
Acetic Acid AR. Mallinckrodt. 2504 $12.50 5 pint $ 6.60
Chloroform AR. Mallinckrodt. 4440 $16.50 5 pint $12.50
Hydrochloric Acid AR, BDH. 10125 $10.56 2% litre $ 8.70
- :
% Sulphuric Acid AR. BDH. 10276 $13.42 2% litre § 8.70
< ° g
E Disposable Pipettes 1 mi grad. 0.01 ml. Volac, RTM 804 $ 9.86 100 $ 8.00
b~
Ig Disposable Pipettes 1 ml grad. 0.10 ml. Volac. RTM 805 $ 986 100 $ 8.00
I Q.
% Variable Speed Vortex Mixer. Hook & Tucker $60.00 each $50.00
13
| ",_t Protosol Laboratory Glassware Cleaner $11.00 1¢ib $10.00
19 ‘
| E Protosol Laboratory Glassware Cleaner $52.80 55 Ib $45.00
1S
|

Please charge

Address details

P.O. Box 36007, .
Aucl_c!and 9. New Zealand.

Auckland Ph. 483-039
Wellington Ph. 858-965
Christchurch Ph. 30-663

58 wam



enzymology

analytical
bio
chemistry

For the solution of a variety of considerably
complex questions, many analytical methods
are employed by the biochemist. An

almost classical method of analytical bio-
chemistry came into existence from bio-
chemistry itself, viz. the enzymatic analysis.

Enzymatic analysis means determination of
metabolite concentration with the aid of
enzymes, measurement of activities and
study of the characteristics of enzymes in
vivo and in vitro, and analysis of the
control and regulatory functions within

the cell-and in organ metabolism.

Enzymologic research revolutionizes biology
not only because of the mushrooming
number of newly-discovered enzymes. To
the extent to which the biologist advances
into cellular regions, he will become an
enzymologist; to the extent to which the
enzymologist interprets biological functions
of cell components enzymatically, he will
become a biologist. Thus, enzymology has
become one of the main pillars of all

Peroxyduost
" Reinheitsgrasd |
“ anelytischa 2w

Suspansion

Hexokint.
Ho.l'-'
2alyptinche -

—‘unmlhukpl

biological disciplines. .

¢clinical
chemistry

This program is noted for its search for
ever more specific and predictable test
methods for medical research and routine
diagnosis while adhering to the rising
requirements for precision and accuracy of
laboratory data. On the other hand, such a
program must also take into consideration
the requirements for simplification and
rationalization. The ideal requirement is

reached when simplification of actual labour allows,
at the same time, for an increase in precision.

Our program for clinical chemistry offers numerous
examples of this ideal.

mannheim

diagnostika

Boehringer Mannheim GmbH
Biochemical Department

molecular
biology

The research fields of protein and nucleic
acid biosynthesis are nowadays lumped
together —unfortunately —under the term
“molecular biology.” In our program we
offer enzymes, substrates, templates,
primer, inhibitors and auxiliary reagents,

all of which are indispensable for the study
of molecular action mechanisms.

Glutathionf
fir analytis
'!(u\'ﬂ"h;!

;’i .., “

Sissanhaim Gt &

analysis <

The first knowledge of biochemical
processes, of the role enzymes play in
them and the first experiences with
enzymatic analytical methods were gained
with foods. Analyses with the aid of
enzymes have many advantages in food
analysis: enzymatic methods are fast, safe
and reproducible. The measurement of
enzyme activities as a criterion of the
condition of foods is supplemented more
and more by enzymatic analysis of the
components of foods.

Sole N.Z. Agents

Diagnostic Division

HARRISONS & CROSFIELD
(ANZ) LTD

JAUCKLAND - WELLINGTON - CHRISTCHURCH
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GRANT INSTRUMENTS

WHY SETTLE FOR SECOND BEST?

All Grant Equipment guaranteed for THREE years
15 & 35 litre baths available ex stock

Also available: Cooler Units
Shaking Baths
High & Low Temperature Baths

Clip on Units
Circulators
Block Thermostats

For comprehensive information, write now to Sole N.Z. Agents:

SMITH-BIOLAB LTD

PO Box 36007 Auckland9 New Zealand

AUCKLAND

WELLINGTON
Phone _ 483-039

CHRISTCHURCH
Phone 858-965

Phone 30-663
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FOR CHEMICALS, AND
LABORATORY APPARATUS

including world famous Kimble Glass
and Plastic Laboratory Ware.

We stock a comprehensive range of analytical
and laboratory reagents, technical and industrial
chemicals, scientific apparatus and laboratory
equipment. Consult the N.D.A. in regard to your
particular requirements. We will be pleased to
quote you on an ex-stock or indent basis.

NATIONAL DAIRY ASSOCIATION OF N.Z.LTD.
Head Office: Auckland, P.O. Box 1001, Telex NZ21369 "NADUS".
Branches at Whangarei, Hamilton, New Plymouth, Palmerston North.
. NDA 3174
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Infmdu:my the first fully electronic balances,
with Ilte accuracies youv wanf,

in the mnyes you need,

afa pm'e you can aflord

SﬂrfOfI.”S 3700 _ For an informative

folder on these
revolutionary balances
write:

WILTONS
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You're looking at a versatile ’ .

new laboratory tool: a miniature, plastic tubes, and accelerates to top

low-cost ultracentrifuge capable speed in seconds. Sedimentation

of speeds to 100,000 rpm and forces takes place rapidly in these small

to 160,000 g. r : tubes — so the

Called the Airfuge, this overall run times
little ultracentrifuge 1s may be hours
driven by ordinary labora- less than you’d
tory air. Theé tiny rotor expect. In fact,
holds up to six 175-; the Airfuge rotor
samples in individual has the highest

efficiency rating
Beckmane

‘NewAirfuge
- Ultracentrifuge-
~ macro forces for

~ micro samples.

™

1

3
0
"4, W
et

8.6

of any rotor we make — large or small.
When you have small samples to
separate by centrifugal force — lipo-
proteins, amino acid samples for
deproteinizing, rapidly changing or
short-lived subcellular components, or
whatever — remember: there’s an ultra-
centrifuge that’s the right size for
them — the Airfuge.

Send for F-476 to

WATSON VICTOR LTD

PO Box 1180, Wellington



