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MINISTER'S STATEMENT.

PursvaNT to the policy enunciated in my report for 1935-36, the keynote of the
Department’s work during the past year has been related to my general plan of
encouraging co-ordination, research, and standardization in relation to the whole
of our industrial developments. Apart from the special functions of the Bureau
of Industry in promoting industrial co-ordination in relation to what may be
termed the organization or structure of industry, there has been a material
advance during the year in the co-ordination of research activities relating to
particular industries, and also in the co-ordination of various specialized research
activities amongst themselves, so as to enable teamwork between various branches
of science to be directed on industrial problems.  In this latter connection special
mention may be made of the Plant Research Bureau, which was created to
co-ordinate and teorganize plant research in the Dominion. This is now
effectively functioning, and significant practical results have already emerged from
its activities. The Advisory Committee of the Bureau comprises representatives
of the Departments of Agriculture and Scientific and Industrial Research, Massey
and Canterbury Agricultural Colleges, and the Cawthron Institute, and the
organization that has been evolved to deal with the main plant problems as
conceived by the Committee and specific problems which have been referred to
it, is designed to give the most effective service from every point of view. Similar
progress has also been made in the field of research in soils and in animal diseases,
and in regard to co-ordination with the investigational activities of various other
Departments.

In pursuance of the Government’s policy of co-operation with industrial
groups in research and technical investigation, negotiations were completed during
the year for the formation of three additional Research Associations—i.c., by the
woollen-manufacturing, tobacco, and footwear-manufacturing industries. The head-
quarters of the first-named will be at the University of Otago, and the hearty
co-operation of the Otago University Council is gratefully acknowledged.

The advances in knowledge arising from the various branches of the
Department’s activities are enumerated in the individual reports of the sections
concerned. It will be appreciated that the success of the work is measured not so
much by spectacular discoveries, but rather by the steady co-ordimated advances
made over a wide front, and, particularly, by the wide hut basic conceptions which
emerge from the researches and which assist in diagnosing and viewing more clearly
the real and significant problems involved in the management of industry.

In this connection it may be noted in passing that a factor of almost equal
mportance to the provision of further research facilities is that of an mmprovement
i the standard of technical education of managers, foremen, workmen, &c., in
our various industries. It has been found that one of the results of co-operative
work with industry, exemplified in the operations of the research assoclations, has
been the raising of such standards throughout the whole of the industrial field.
Those concerned in industry need a basic knowledge of science as applied to
industrial processing so that they may avoid trouble in manufacturing operations
by anticipating the cause of such trouble. The obtaining of this knowledge has
been facilitated by the investigations undertaken mutually and with the staff of
the Research Association concerned.

As T have said, it is the advance made over a broad front that counts, and
while it may be invidious to enumerate the advances made during the year in any
particular activity, nevertheless a few examples may be quoted by way of illustration.

The culmination of the researches on the significance of cobalt in relation to
anemia of sheep has led during the vear to a substantial increase in the use of
cobalt treatment. A stock and station agent in one district states that it will
mean increased returns to his provinee of over £100.000 per annum, and there are
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other larger districts in which the results scem likely to prove of even greater benefit.
The soil and land utilization rescarches have pointed the way to greatly increased
carrying capacity in one province in which they are at present concentrated, but,
which is perhaps more important in the long run, the soil studies generally have
led to more exact diagnosis of the processes involved in land deterioration and
erosion. With such diagnosis the remedy is made easier and more economic.

In meteorology the foundations have been completed during the year for a
service which will function adequately for the rigorous requnemen’m of the rapid
development of commercial aviation.

In plant research fundamental experiments and tests have been made for the
building-up of a linen flax industry, while studies bave been made in many general
directions in relation to plant breeding and disease control. In dairy research
great headway has been made on the problems of openness of cheese and cheese
ripening and flavour.

(ieological survey work during the year has led to some valuable generalizations
regarding the occurrence of gold- bearlno lodes 1n the Reefton dlstuct while geo-
physmrxl “work has simplified our know]edoe of structures possibly associated with
o1l in three districts.

In regard to seismology, mmportant results have accrued from work during the
vear in the tracing of earthquake epicentres, and the data which are being assembled
. regard to seismic activity in the Dominion are proving of cons siderable assistance
in framing building by-laws and in connection with standards for building-materials.

In the Dominion Laboratory varied experiments are in progress—for example,
those dealing with the gas-storage of apples, the curing of lemons, and the pulping

of flax.

At the Wheat Research Institute an important advance has been made in the
study of natural bread improvers.

Many other cases could be cited, but | quote these examples to show the nature
of the progress made.

In my statement accompanying last year's report I emphasized the importance
which I attached to the vigorous development and adoption of industrial and
commodity standards in order to help in attaining maximum efficiency and
productive output in our industries. It is clear that the sane application of the
principles of standardization to our industrial and economic life is eminently
desirable in that they should assist in securing a maximum return of goods and
services from a minimum expenditure of effort, and should thus raise the standard
of life of the people of New Zealand by conserving the buying powers of the
consumer. The recognition of the fundamental importance of standards in relation
to industrial development particularly throughout this century, in almost every
country of the world confirms this claim.

The progress made by the Standards Institute in the adoption and promulga-
tion of standards has been most gratifying, especially in view of the short period
in which it has been in effective operation. A large number of committees and
sub-committees have been set up, and a very Wlde range of projects has been
dealt with. The good will and active co-operation of the various interests to whom
draft specifications have been sent for comment have greatly facilitated the work
of the Institute.

To turn now to the social use and implications of scientific progress, it has
come to be recognized that all changes in the material equipment of a country,
in systems of production and dlstrlbutlon have social implications of great
importance. In a purely individualistic world the people affected by these ('hanaes
would be left to take care of themselves; but twentieth-century opinion shrinks
from such a view, and it is the task of the legislator to endeavour to anticipate
and make provision for the consequences of the inevitable social changes which
spring from scientific and economic progress. The demand for fundamental
inquiries into the conditions of social life has come only with the progress of
civilization. This demand has been stimulated in no small measure by the con-
tributions which have already been made by researches in the fields of economics,
political science, sociology, psychology, and education. That the future will
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intensify this demand seems certain. The reasons for employment or unemploy-
ment of people, nutritional problems and questions of proper housing and of
leisure, and provision for old age are all matters on which facts are now being
eagerly sought as a basis for enlightened national and community action. It is
in an endeavour to explore and meet this need for research in the social sciences
that a Bureau of Social Science Research has recently been established as a new
activity. The work of the new Bureau will include the co-ordinating of the
activities of research bodies or individuals working in the fields of social sciences
so that the utmost benefit will be realized from their efforts, the stimulation of
interest in the social sciences, the development in the community of an appreciation
of their significance, and the undertaking of investigations by the Bureau itself to
assist Government by providing the necessary factual bases for policy measures
of a social nature.

The drift of New Zealand University graduates overseas to take up appoint-
ments has often been the subject of adverse comment. It is therefore encouraging
to observe that the effort to stem the drift is meeting with some success, in that
the services of a number of New Zealand graduates who had migrated overseas
have been secured for the Department, and that, too, there are two ex-Rhodes
Scholars on the staff. Another pleasing feature is the increasing opportunity which
1s being given to women graduates to obtain scientific appointments.

D. G. Suvrnivan,
Minister in Charge of Scientific and Industrial Research Department.
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SECRETARY’'S REPORT.

The Council of Scientific and Industrial Research held five meetings during the year.
The personnel of the Council, prior to st Janaary, 1937, was as follows :-—
Professor Henry George Denham, M.A., D.Sc., Ph.D., Professor of Chemistry at Canterbury
University College, Christchurch (Chairman),
Mr. Alfred H. Cockayne, Director-General of Agriculture, Wellington.
Mr. George A. Duncan, Executive Commission of Agriculture.
Professor John Malcolny, M.D., Ch.B., Professor of Physiology, University of Otago, Dunedin.
Mr. George A. Pascoe, Industrial Adviser, Department of Industries and Commerce,
Wellington.
Professor William Riddet, B.Se¢. (Agric.), N.D.A., N.D.D., Massey Agricultural College.
Mr. Theodore Rigg, M.A.,, M.S¢., F.LC., F.R.8.N.Z.,, Director, Cawthron Institute, Nelson.
Mr. Archibald M. Seaman, F.P.AN.Z., Public Accountant, Auckland.
Mr. Hugh Vickerman, D.8.0., O.B.E., MSc., M.Inst.C.E., Wellington.
Dr. Ernest Marsden, M.(L., C.B.KE., B.Sc., F.RB.N.Z. (Secretary).

During the absence ahroad of Professors Denham and Riddet, who represented New Zealand
at the British Commonwealth Secientific Conference held in London during September-October, 1936,
Mr. T. Rigg was Acting-chairman, and the temporary vacancies in the Council were filled by Messrs.
1. . Hebmitt and J. M. Ranstead.

The term of office of the Research Council having expired on the 3lst December, 1936, it was
reappointed, with certain changes in personuel, for a period of three years from Ist January, 1937.
The changes in personnel were the replacement of Messrs. A. M. Seaman and H. Vickerman by
Dr. J. €. Andrews and Dr. R. 0. Page, and the appointment of Mr. J. M. Ranstead in place of
Mr. G. A. Duncan.

Mr. T. H. McCombs, M.P., attended meetings of the Research Council us the special representative
of the Hon. the Minister.

The expenditure of the Department during the year was as follows :—

Permanent Services—

Head Office, Publications (including New Zealond Journal of Science and
Technology), Research Scholarships, and grants to the Imperial
Agricultural Bureaux, the Royal Society of New Zealand, and the £
Australian and New Zealand Association for the Advancement of Science) 9,212

Dominion Laboratory (with branches) .. .- .. .. 17,261
Geological Survey .. . .. .. . .. .o 1,409
Meteorological Office .. .. .. - .. .. 12,069
Apia Observatory .. .. .. .. .. .. .. 2,241
Dominion Observatory .. .. - .. .. .. 2,130
Magnetic Observatory .. .. .. .. .. 2,295
Canterbury Agricultural College .. .. .. .. .. 5,107
Research Investigations .. .- .. .. .. .. 74,233
£131,957
The funds devoted to research work were derived from the following sources :— £

Imperial Economic Committee o .. .. .. .. 411
Industries. . .. .. .. .. .. .. .. 13,268
Sales and miscellaneous recoveries .. .. .. .. .. 13,243
(Consolidated Fund .. .. .. .. .. .. 47,311
£74,233

As in previous years, grants were made to the Cambridge Low Temperature Research Station
(£3,000), the Tmperial Agricultural Bureaux scheme (£1,394), Farnham House (£750), the Imperial
Institute of BEntomology (£400), the Imperial Mycological Institute (£300), and the British Wool
Industries Research Association, Torridon (£300). A grant of £200 was made towards the cost of a
British expedition to Pern to collect new varieties of potatoes for the purpose of crossing with
cultivated varieties in order to improve their disease-resistaut gualities. A grant was also made to
Massey College for assistance in work on some of the causes of sterility in sheep.

The biennial meeting of the Australian and New Zealand Association for the Advancement of
Science wag held in Auckland in January, 1937, and a grant was made by the Government, through
the Department of Scientific and Industrial Research, to meet the cost of travelling concessions to
overseas delegates and the printing of the official Handbook, programme, and other material. The
meeting was attended by the majority of the professional officers of the Department, many of whom
delivered scientific papers and took advantage of the opportunity of public and private discussions
with Australian research workers on common problems.

As indicated by the increase in expenditure over that of last year, there has been a marked
expansion in the work of the Department during the past year. The improvement in economic
conditions generally has brought about a corresponding increase in industrial activity, which is
reflected in the increased demands made on the Department for rescarch investigations and scientific
services.
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The most outstanding developments during the year were the successful reorganization of plant
research under the Plant Research Bureau, and the steps taken to establish an animal Research
Bureau ; the establishment of the Standards Institute and the Social Science Research Bureau : and
the development of Research Associations in connection with the tobacco, wool-manufacturing, and
footwear-manufacturing industries.

The Industrial Efficiency Act which was passed during the year provided that the Bureau of
Industry established to administer the Act should, through the medium of the Department of
Scientific and Industrial Research, collaborate with any research or other organization established
in New Zealand or elsewhere and arrange for the publication and distribution of appropriate infor-
mation among persons or organizations concerned, with the object of increasing the general standard
of industrial efficicncy in New Zealand. The Department’s services have already been largely utilized
in this connection, and it is anticipated that as the Act is more widely applied the demand for
scientific services will be correspondingly greater.

A feature of the staff appointments made recently has been the obtaining of the services of a number
of New Zealand science graduates who had migrated overseas. Some six have recently been appointed
in this way, and incidentally it is interesting to note that there are two New Zealand ex-Rhodes scholars
on the staff. Another feature has been the appointment of women graduates, there being six now
employed in the Department.

The work of Head Office has heen made more difficult during the year owing to the absence through
unfortunate illness of the Dominion Analyst, also the necessity of sending one of the professional officers
to England on account of the ill health of the Scientific Liaison Officer and his increased duties as Chairman
of the Executive Council of the Imperial Agricultural Bureaux.

The loyal co-operation of the staff in successfully carrying out the year’s progiamme of work aud
i adapting themsclves to increased demands on their energies is gratefully acknowledged.

DOMINION LABORATORY.

Mainly owing to a number of special investigations being undertaken, there has again been a
considerable increase in the amount of work carried out by the Dominion Laboratory, making a furt'er
increage in stafl necessary.

During the year a laboratory has been fitted up for the chemical and related work required in
connection with a comprehensive survey of the coal resources of the Dominion.,

Experimental work on the gas storage of apples and the curing of lemons has entailed the setting-
up and operating of complicated large-scale apparatus.

Probably the most noteworthy advance during the year was the installation of a Hilger automatic
large quartz spectrograph. This has enabled the laboratory to avail itself of one of the greatest recent
advances in connection with methods for detecting and estimating trace elements in various materials
such as soils, mineral waters, alloys, &e.

The general work of the laboratory consists of examination of many and diverse types of
material for various Government Departments.

Increasing use is being made of the Laboratory by purchasing Departments to ascertain if supplies
comply with specifications. A considerable amount of testing has already been carried out for the
newly established Housing Department.

Large numbers of exhibits were examined for the Police Department at the Main Laboratory
and the three branches, and this phase of the Laboratories’ activities is also increasing.

For the Department of Health numerous samples of milk and other foods were examined to
ascertain if they complied with the requirements of the Sale of Food and Drugs Act, and samples from
existing and projected water-supplies were analysed.

It is satisfactory to record that on the whole the milk supplies of the Dominion are very satisfactory
both as regards food value and cleanliness. With other foods also the results of analyses show that there
1s little wilful adulteration practised in New Zealand.

During the year investigations on deposits of bentonite, pozzolanic materials, clays, and diatomite
were continued, and various other materials were analysed for the Geological Survey Branch, while
clay fractions from large numbers of soils were examined for the Soil Survey Division. Analyses of
waters and gases from the thermal regions were also made.

Two officers have been detailed for work dealing exclusively with general technological problems
of industry. Numerous industrial questions have been dealt with, including flax pulping, process
control methods at the Foxton woolpack factory, and testing of producer gas.

The library has as far as possible been kept up to date in all phases of general chemistry and
chemical technology, and the staff therefore is able to keep abreast of latest advances.

Mr. Grigg, Governinent Analyst, Christchurch, recently visited Great Britain, France, and German Yy,
particularly with a view to mvestigating the latest practice in connection with toxicology, food and drug
analysis and the examination of water supplies and sewage and gained much useful information.

METEOROLOGICAL BRANCH.

The development of commercial air transport, and particularly the prospect of the early
development of trans-ocean lines, has required a rapid expansion of the meteorological services. The
Director’s report calls attention to the difficulties associated with the securing of personnel with the
necessary qualifications. The shortage of meteorologists is being felt in almost all countries, and the
additional staff has had to be recruited from students with a general training only in mathematics and
physies. It will be some years before the new staff can reach full efficiency. In the meantime much
of the work must be of a somewhat superficial character, and attention has been concentrated on the
more immediate needs of the moment. A meteorologist now requires a long and highly specialized
training, and it would be of great advantage if this could be provided at one of the University colleges.
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Failing that, the difficulty might be overcome by appointing some one to the Meteorological Office
staff who was specially qualified to give advanced instruction in the subject and who would be free to
devote most of his time to duties of that nature and in the directing of meteorological research.

Gradually a satisfactory network of observing stations is being built up, both the close net of
rainfall stations and the more sparse one where temperature and other elements are also recorded.
Soil surveys and intense investigation of agricultural problems have, indeed, brought forward promi-
nently the need for chmdtologwal data and the demand for new stations has been rather difficult to cope
with.

Weather charts are now prepared four times a day, and special reports for aviation are broadecasted
thrice daily, apart from special forecasts. These improved services have been much appreciated.

The production of the weather charts required for forecasting involves the co-operation of various
countries over a wide area. Thus for New Zealand forecasters reports from Australia are of vital im-
portance, and a complete understanding of the meteorological situation is often impossible without
reports from the south-western Pacific. When trans-ocean flights are in operation frequent reports
from both regions will become still more essential. The explmatow flight of the Pan-American
Airways chpper hom San Francisco to Auckland provided valuable experience regarding the efficiency
of the weather service from the Pacific Islands. With the co-operation of other Governments and
other Departments in New Zealand it is anticipated that a much improved service will be available
shortly. It is clear, also, that a conference will have to be called before long between representatives
of countries concerned with meteorology in this quarter of the globe in order that an adequate
reporting system may be organized. One of the principal problems in connection with such an organi-
zation is that of communications. Meteorological institutions must be in very close touch with their
reporting stations, with all main aerodromes and air bases, with aircraft in flight and with each other.
Particularly in the case of trans-ocean flights must free intercommunication by “radio be available. The
provision and co-ordination of communication services is therefore receiving earnest attention.

Observations in the upper air, especially of wind and temperature, are of importance not only
because of the increased knowledge they provide the weather forecaster, but also because of the
practical value to aircraft in flight. In so far as is possible with the resources at our command, it
will therefore be necessary to develop a network of upper air observing stations.

Attention is again called to the publications of the Meteorological Office, to which reference will
be found in the Director’s Report.

GEOLOGICAL SURVEY.

The field surveys this year were in the Dannevirke, Reefton, Wakaia, and Blackburn districts.
Kxcluding the Reefton and Blackburn areas which were examined years ago, about 400 square miles
of country was mapped in detail. Two bulletins have been published, and others are in the press
and in the course of preparation for publication.

The Dannevirke Subdivision is part of the petroliferous province which extends along the whole
of the east coast of the North Island. The rock sequence and structure is similar to those of the
adjacent Eketahuna Subdivision. West of the Ruahine Ranges lies a wide gravel-covered lowland
between which and the sea are a series of folds and elongated fault-blocks subparallel with the
mountains and the coast. The stronger folds in the possibly oil-bearing eastern part are too broken
and eroded to be likely to contain comamercial accumulations of oil, but there are a few minor structures
that may warrant further attention.

Studies have been made of the water-supply problems of parts of Hawke’s Bay.

In the Reefton district intensive work has shown that the lodes occupy shears close to the axes
of folds in the ancient rocks. The largest group of lodes follows the trough of a syncline which
extends south through Boatmans, Ajax Hill, and Crushington. The Blackwater Lode is near the crest
on an anticline which continues north under gravels and 1s perhaps the same fold as that in which
the veins at Merrijigs appear. The Big River is in a much faulted syncline farther east, but the
relations of the Globe-Progress Lode are doubtful. Owing to unfavourable weather and the diversion
of an officer to other work no examination of the remaining area at Kirwans and Alexander was
possible. This will be finished next spring.

Mapping in Wakaia Subdivision was completed this season. Two systems of faults cross the
district at right angles. The older, parallel with the north fronts of the Kaihiku and Hokanui hills,
is represented by the zone of dislocation followed by Winding Creek and part of Dome Creck. Crust-
movements along the north-north-east faults of the other system Lnnely determine the present
topography, which consists essentially of subparallel tilted hlocks forming ranges separated by
valleys occupying fault-angles. Parts of a former Tertiary cover involved in the faults have escaped
erosion and contain richly auriferous gravels.

For many years the Blackburn coalfield has been regarded by some as a vast untapped reserve
of fuel. Unfortunately, more detailed investigations in this area have but confirmed the unfavourable
teatures the survey of twenty-five years ago disclosed. The total probable coal amounts to only
5,000,000 tons. ’

Aerial photographs of a considerable arca of Dannevirke Subdivision facilitated field-work. In
the future it is hoped to make more use of this modern method of topographic survey, and to this end
photographs of part of the Glenorchy Subdivision have already been made, and the remainder of this
extremely rugged district will be covered next season.

The geophysical work has been mainly confined to a thorough investigation of the Reefton field
and to studies of the structure associated with oil seepages in three areas. The whole of the results
of the work to date have been prepared for publication in bulletin form with a view to indicating the
applicability and usefulness of these methods of survey. Publication was delayed pending the receipt
of the results of boring and prospecting of some of the areas dealt with.
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OBSERVATORIES.

The Dominion Observatory at Wellington, the Magnetic Observatory at Christchurch, and the
Apia Observatory, Western Samoa, have carried out their usual programme of astronomical, seismo-
logical, meteorological, and magnetic obgervations.

The study of seismic activity in New Zealand and fundamental research in seismology 1s an
important part of the work of the Dominion Observatory, in co-operation with the other observatories,
the Post and Telegraph Department, and a number of voluntary research workers and obscrvers. In
our present state of knowledge reliable prediction of earthquakes in regard to exact, or even
approximate, time, place, and magnitude cannot he given, but generalized forecasting is approaching
practicability and, moreover, is the duty of the scientist to the public in countries liable to seismic
activity.

Distinct progress has been made during the vear in the more exact location of earthquake
epicentres. This is due partly to advances in technique made by the staff and partly to a gradual
improvement in equipment and in the more exact timing on records.  Much interesting information
is emerging regarding the nature and origin of our local earthquakes.

A considerable number of scientific papers were published during the year by the Observatory
staff.

During the year proposals have been framed, in co-operation with the Royal Society of New
Zealand and the Wellington City Council, for the ehta,bh%umont of an astronomical obscrvatory with
contributions from the Carter Bequest to the Royal Society of New Zealand, the Wellington City
Council, and the Government. The proposed observatory will take over the astronom il research
formerly carried out at the Dominion Observatory.

The data on the seismicity of cities, towns, and districts in New Zealand which have been
assembled by the Dominion Observatory are proving of considerable value in the framing of building
regulations and in connection with the development of standards for huilding-materials.

PLANT RESEARCH BUREAU.

The co-ordination and reorganization of plant-research activities in the Dominicn under a newly-
created unit of the Department--the Plant Research Burean—has made very rapid progress during
the year, and the new Bureau is now in effective operation.

The main plant problems have been reviewed by the Advisory Committee of the Bureau,
comprising representatives of the Departments of Agriculture and Scientific and Industrial Research,
Massey and Canterbury Agricultural Colleges, and the Cawthron Institute, with a view to deciding
upon the best methods of attack and the most eflicient use of resources available.

The four main divisions of the Bureau, dealing with plant diseases, grasslands, agronomy, and
entomology, have been organized with due regard to personnel, location, and co-operation with
existing research institutions so as to give the most effective service in their respective spheres.

The Plant Diseases Division has been located at Mount Albert. Auckland, on an arvea which from
the point of view of diversity of soil type and accessibility is admirably suited for its work. 1In order
to make immediate provision for the requitements of the fruit industry in the Auckland Province an
established orchard area at Huapai has been leased, and the trees will he available for the testing of
spray materials and other investigations connected with orchard management. Good progress has
been made with the study of virus diseases of farm crops, particularly of tobacco. In regard to
tobacco a stage has been reached when the efficacy of control measures devised in plot trials could
be tested out on a field seale.

The Grasslands Division is located at Palmerston North adjacent to Massey College, and has
the advantage of working in close association with that Institution. In counection with the pasture
survey of Hawke’s Bay, which is proceeding as a unit of the land atilization survey of that district,
a novel and useful teehnlquc of pasture mapping has been devised. Tn addition to the work of
selection and breeding of pasture plants, which is cartied out in the closest association with the Fields
Division of the Depariment of Agriculture, the Division is associzted with the Dairy Research
Institute and the Fields Division in studies on the cause of feed taints in dairy produce.

The Agronomy Division is located at Lincoln, thus enabling close association with Canterbury
Agricultural College and the Wheat Research Institute. The work of the Division in connection with
the selection and breeding of field crops is producing valuable results. The advance made towards
the production of a smooth-coated pea for canning purposes may be mentioned by way of example.
Trials of fibre-producing linseed of the Liral Crown variety have indicated that distinctly promising
yields of good-quality flax can be grown in New Zealand, and this opens the way for the establishment
of a new fibre industry.

The Entomology Division is working in close co-operation with the Cawthron Institute and with
Canterbury Agricultural College. The parasitc imported to control the white hutterfly has continued
to function very satisfactorily. A new line of attack has had to be adopted in regard to the control
of the diamond-back moth, owing to the original parasite having been itsell attacked by another insect.

The Botany Section is to be permanently Jocated in Wellington. Its main activities have heen
in the study of ragwort, which is proving a serious economic problem to farmers in the North Island.
A considerable amount of information in regard to the regenerative capacity of the plant has heen
accumulated which will have an important bearing on the selection of methods of control.

Remarkably good progress has therefore been made with actual reseavch work, despite the
interruptions incidental to bringing such a large organization into operation.

DAIRY RESEARCH INSTITUTE.

Further progress has been made during the year in the study of the control, by means of active
single-strain starters, of gas-producing organisms which give use to openness in cheese. A difficulty
arose, in that the starters were found to be subject to attacls by bactertophage, which caused their sudden
failure, but the past season’s work has provided a solution to this problem under conditions prevailing



9 H.—34.

in the Institute’s dairy factory. Equally good results have been obtained in some commercial
factories, but others still experience difficulty in preserving the vigour of their starters, and it remains
to be determined whether certain milks make these starters more susceptible to bacteriophage.

The systematic study of the problem of eliminating feed taint that occurs in butter and cream
in certain districts has been continued. The rvesults obtained up to the present show that feed taint
can definitely be attributed to certain types of clover in the pasture, especially when they are in the
actively growing stage, and that the trouble can be minimized or entirely eliminated by appropriate
pasture and stock management methods.  Work is now in progress at the Institute to determine the
percentage of clover that can be present in a pasture without causing taint, and also to define the growth
conditions of the plants which induce it.

The whole problem of the relationship of New Zealand pasture species to the composition of
butterfat is one to which little attention has yet been given, and some fundamental work is in progress
at the Institute with a view to correlating not only pasture type, but also soil type with the quality of
hutterfat.

Other investigations in progress at the Institute include a study of the factors affecting the keeping-
quality of unsalted butter, studies in the neutralization of cream for butter-making, and a study of the
factors affecting the loss of butterfat in the manufacture of butter.

The annual special course for dairy-factory managers was held for the purpose of discussing the
results of research with representatives of the industry, and a large number of scientific papers were

published.
WHEAT RESEARCH INSTITUTE.

The harvest period was the wettest ever recorded in New Zealand, and this resulted in severe
sprouting of all wheat that was not harvested very early. Reports indicated that approximately
50 per cent. of the wheat handled by the mills was more or less severely damaged. The problem of
assessing the degree of damage to the baking quality of the flour, and the proportion of sprouted lines
that could safely be used in blends, fell to the Wheat Research Institute. The ready co-operation
of millers with the Institute enabled the problem to be very successfully coped with, as was indicated
by the relatively small amount of trouble experienced by bakers in the circumstances.

The appointment of a travelling baker expert by arrangement with the Wheat Committee to
advise bakers at first hand in their bakehouse problems has proved to be a very successful innovation,
the services of the expert having been largely availed of.

The long-range work of wheat breeding continues to expand. Approximately 350,000 bushels
of Cross T—the wheat produced by the Institute—were harvested in 1937, and the ease of handling,
good-milling qualities, and high baking-quality have firmly established it in favour. Several other
equally promising crosses are in the process of multiplication.

A large amount of laboratory work was carried out, including, in addition to the regular testing
of wheats and flours, research on specific problems in cereal chemistry. Among the latter should be
mentioned the experiments having as their object the discovery of a safe and effective bread improver,
and in which remarkably successful results have been obtained with lemon juice.

LEATHER AND PELT RESEARCH.

During the past year special attention has been given to the difficult problem of assessing the quality
of leather by scientific methods as a guide to improvement. The properties demanded of leather vary,
of course, according to the use to which the leather is to be put and according to the varied require-
ments of the tanner, boot-manufacturer, and the ultimate user. There have heen many attempts to
correlate certain chemical properties of leather with quality, but the standards of quality set up were
arbitrarily fixed without a direct relation to the properties of leather as determined under actual
wearing conditions. In the work carried out by the Leather Research Laboratory a particular group
of chemical constituents known as © water solubles ” has been studied in relation to the wearing-value
of the leather as determined by actual tests under wet and dry conditions, and some valuable correlations
have heen obtained.

The interesting and important work on the effect of seasonal variations on the structure and quality
of lamb-skins, which was begun last year, has becn continued this year, and the results confirmed.

. Casks of skins of known history which had been examined microscopically at the Leather Research
Institute were sent to Kngland for reports on the quality for various purposes of the skins made from
them. The report received confirmed the conclusions arrived at by microscopic examination, and if
further experiments to be carried out are in agreement with these findings there will be no doubt that
not only seasonal variation, but also the climatic conditions under which the animal has lived prior
to slaughter, are very important in relation to the quality of lam b-skins. An understanding of these
facts should help eonsiderably in more economic marketing.

Steps have been taken to set up a co-ordinated organization for research, representative of freezing-
works, tanners, and footwear-manufacturers. Such an organization is unique and should enable each
section of the industry to operate at optimum advantage in relation to the others.

SOIT. AND LAND UTILIZATION SURVEY.

The soil and land utilization survey in Hawke’s Bay has now proceeded sufficiently far to give a
fairly complete picture of the agricultural resources of that province and the possibilities of developing
and utilizing them more fully and cfficiently. The Hawke’s Bay soils, which have now heen mapped
over an area of 3,000 square miles, are in general of high natural fertility, except for phosphate, and the
amelioration of the poorer soils presents no serious problems.

2--H. 34,
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The survey of the pastures of Hawke’s Bay has produced much valuable information as to the relation
between pasture type and soil, climate, top-dressing, and other factors. A novel technique of mapping
the different pasture associations in detail was developed, and is illustrated by a map accompanying
this report. It is apparent that there is considerable scope for the profitable improvement of Hawke’s
Bay pastures.

The farm management survey in Hawke’s Bay carried out by officers seconded from the Department
of Agriculture, although incomplete, has produced some important facts relative to the possihilitics
of expangion of fat stock production and carrying capacity.

In North Anckland some 2,000 square miles have becn mapped and may be classified as follows :—

Square Per
Miles. Cent.

sroup 1: Flat to rolling land suited to permanent farming (dairying,
fat-lamb raising, &c.) .. . .. . . 650 33
Group 2: Rolling to steep land suited to sheep and cattle grazing 550 28
Group 3: Land covered with problem soils .. . .. 150 i
Group 4 : Land too steep for permanent farming .. . 400 20
Group b: Land with soils unsuited to permanent farming . 250 12

2,000 square miles.

The cconomic utilization of some of the soils of North Auckland presents difficult problems. In
some cases the difficulty lies in the physical and chemical status of the soil itself, and this applies particu-
larly to the mature soils; in others the steepness of the country and the liability to erosion resulting
from the removal of the original forest cover are complicating factors. Interesting and valuable results
have emerged, indicating the incipient stages leading to erosion, particularly to what is known as sheet
erosion.

The soil survey maps have in some areas been made use of for assistance in land-valuation.

Reconnaissance soil surveys have also been carried out in Banks Peninsula and at Blenheim, while
special soil surveys in relation to the conditions requisite for the development of tung and citrus growing
have been carried out. Similar surveys in relation to the growing of tobacco and flax are contemplated.

FRUIT RESEARCH.

A comprelensive programme of fruit research has been carried out during the year by the various
participating bodies under the general direction of the Fruit Research Committeo.

The Plant Research Bureau and the Cawthron Institute have co-operated in an attack on the
problem of mouldy core of apples in the Auckland District. A field survey of aflected orchards has
been made with a view to defermining the incidence of the disease and the factors associated with it.
The survey has indicated that the trouble occurs in all varieties possessing an open calycine sinus and
18 not restricted to any particular soil type or system of tree management, does not respond to spray
or fertilizer treatments, and has not indicated a clue by which the disease may be remedied.

Experiments on the control of internal cork of apples by spraying or top-dressing with horax have
fully confirmed the excellent results obtained last season. So far borax treatment has not been
successful in the control of bitter-pit or tree-pit, indicating that these diseases are not of the same
nature as internal cork.

Botanical investigations included the continuation of trials of East Malling and Northern Spy
stocks. There is evidence that there are among the East Malling stocks under test at least two types
which will, over a wide range of soils, produce trees of far greater vigour than those on Northern Spy
stoek.

At the Dominion Laboratory the study of the chemical characteristics of New Zealand grapefruit
with a view to devising a satisfactory test for maturity has been continued. The effects of temperature,
humidity, and ethylene concentrations on the curing of lemons are being studied under caretully
controlled conditions in order to provide a scientific basis for recommendations in regard to commercial
practice. For the purpose of investigating the possibilities of gas storage for fruit for the local market,
a small cool store was installed adjacent to the Dominion Laboratory, and experiments on the keeping-
qualities of apples in varying concentrations of carbon dioxide and oxygen were instituted.

Dunnage investigations were continued in a series of trial shipments to Great Britain, where the
fruit was examined by officers of the Low Temperature Rescarch Station. TLocal investigations were
undertaken in connection with the influence of manurial treatments on the keeping-quality of fruit
and the use of different types of wraps.

MINERAL CONTENT OF PASTURES.

The suceess which has attended the use of cobalt salts in the treatment of stock ailment at Glenhope,
Nelson, Morton Mains, Southland, and certain areas in the North Island has been followed up during
the past season by detailed studies of soils, pastures, and animal organs, with a view to determining
whether the ailments were caused by an actual deficiency of cobalt in the food of animals.

An extensive survey of the cobalt content of the main soil types of New Zealand made by officers
stationed at the Cawthron Tustitute showed a fairly good correlation between low soil cobalt and
mcidence of stock ailment. Certain anomalous results, however, indicated that attention must be
given to methods for estimating the availability of cobalt from the soil and pasture under different
seasonal conditions.

Analyses of animal organs from affected areas showed that the cobalt content of organs, particularly
the liver, from sick animals was much lower than that of healthy sheep or sheep which had been drenched
with cobalt chloride. The results indicated that the cobalt content of the liver was likely to be a useful
index to the occurrence of ailment. Analyses of pasture samples also supported the theory of cobalt
deficiency as a direct cause of stock ailment in the districts investigated.
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Blood studies carried out by Dr. Muriel Bell at the Otago Medical School indicated that the
anwmia so commonly assoclated with lamb sickness at Morton Mains does not ran parallel with the
severity of sickness, which suggests that ansmmia results from weakness of the animals and is secondary
to 1aulty or poor nutrition.

ield experiments were undertaken to determine the relative value of cobalt licks and cobalt
top-dressing of pasture as alternative methods of supplying cobalt to stock. The top-dressing
experiments were remarkably successful and demonstrated that the application of very small quantities
of cobalt incorporated in fertilizers affords a highly efficaceous and practical method of raising to the
optimum levei the cobalt status of pasture which is deficient in this element. The success of these
experiments marks a big step forward in the treatment and prevention of diseases of the bush-sickness
type. An outstanding feature arising from the work has been the rapidity with which the results have
been applied by farmers ln many areas and the beneficial results obtained in practice. A prominent
stook and station agent estimated that the use of cobalt will result in increased output to the value of
£100,000 in one province alone.

It is interesting to note that four interesting cases of the beneficial effects of * trace ” clements
ave under investigation in the Dominion at present—mnamely, cobalt and iodine in relation to stock
and possibly human health ; boron in relation to internal cork of apples and brown-heart of swedes
and turnips ; and zine in relation to mottled leaf of citrus.

PHORMIUM TENAX.

An important development during the year in regard to New Zealand Hax was the discussions leading
to the formulation by the Bureau of Industry of a scheme for the rehabilitation of the flax industry,
in the course of which the services of the Department have been largely drawn upon in connection
with the rescarch and technical problems involved. The visit in October of the Chairman of the
Chairman of the Imperial Institute Advisory Committee on Vegetable Fibres was of great assistance in
ansessing the value of the work being done in New Zealand and the lines along which it should proceed.

A solid foundation for the production of flax fibre of proved and uniform quality and utility
has alrcady been laid as a result of the rescarch work on flax-breeding sponsored by the Department.
During the past year the area planted in special strains of flax has been increased from twenty-five to
forty-seven acres, and all selected varieties are growing well.  Yield trials of certain hybrids showed a
Hi)-per-cent. increase in yield over best-selected plants, while the milling trials yielded fibre grading up
to 98 points. Arrangements ave now well in hand for large-scale multiplication on commercial areas.
It is perbaps unfortunate that we do not yet know sufficiently well the relation hetween soil type
or profile o suitability for permanent high yield of phormium with a minimum of yellow-leaf, hut
steps are being taken to collect information to this end.

With reference to the question of decortication, a thorough study has been made of the so-called
explosion decortication method, while a stripper of new design has been constructed and will, it is
hoped, be proceeded with after the inauguration of the organization under the Bureau of Industry.
Other promising methods of decortication are under investigation by the Labour Department and
by private interests. Considerable work has been carried out on the properties of pulp for fine papers
produced from phormium. A chemist was also seconded to the woolpack factory at Foxton, und a
valuable report on process control has been prepared and forwarded to the management.

MISCELLANKOUS.

Among the wiscelluneous research investigations conducted with a view fo promoting the
development of new industries the following may be mentioned :—

Turther experimental consignments of New Zealand asparagns were shipped to London in cold
storage in order to test the practicability of developing an export trade to Great Britain. In con-
junction with the main purpose of the experiments, which was to fest the keeping-quality of the
asparagus under cold-storage conditions during the requisite period and its after-storage life, the
effects of different methods of wrapping and packing were examined. Arrangements were made, through
the Department’s Scientific Liaison Officer in London, to have the asparagus examined on arrival by
officers of the Cambridge Low Temperature Reseaxch Station, assisted by Mr. L. W. Tiller.  The bulk
of the asparagus was also submitted for examination by Covent Garden merchants. The results of
the experiments were, on the whole, most encouraging. The asparagus arrived in good condition and
was considered to be suitable for the United Kingdom market. The only eriticism of importance had
reference to the overmature character of a considerable proportion of the heads and the necessity for
stricter atbention to grading for size. A number of points in connecction with the effect of maturity
on the storage life of asparagus and the optimum conditions for transport also await investigation,
and it is proposed to give attention to these during the coming year, utilizing for this purpose the
experimental cool store attached to the Dominion Laboratory.

A considerable amount of preliminary work has been carried out on materials likely to be useful
in conjunction with cement to confer special properties on the various forms of concrete products. A
pamphlet was published on the New Zealand resources of pozzolanic material, and the available
supplies of diatomaceous earth have also been investigated. A fairly complete survey of our bentonite
resources has been made, and experiments are now being undertaken in regard to its various avenues
of utilization.

An increasing number of inquiries in relation to technical problems of industry have been dealt
with during the year.

Overseas Contacts.—The Department’s Scientific Liaison Officer, Mr. Nevill Wright, who is
attached to the High Commissioner’s Office in London, continues to perform valuable services in
maintaining contact with research organizations in the United Kingdom; in representing the New
Zealand Government on various scientific bodies; in making the necessary arrangements for the
examination of experimental shipments of meat, fruit, and dairy produce ; and in procuring information
in connection with scientific matters in general.
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REPORTS OF RESEARCH COMMITTEES OF THE COUNCIL OF SCIENTIFIC
AND INDUSTRIAL RESEARCH.

DAIRY RESEARCH INSTITUTI.

Dairy Research Management Committee: Mr. A. Morton (Chairman), Messrs, G. A. Marchant,
A. J. Murdoch, A. Linton, A. H. Cockayne, W. Singleton, J. Murray, Quentin Donald, T. C. Brash, and
Professor H. Gi. Denham.  Director of Research : Professor Wm. Riddet. Secretary: Dr. B. Marsden.

Material progress has been made during the year with the investigation of problems affecting
the manufacture of cheese and butter. These can be briefly divided into three categories—namely,
the confrol of defects, the raising of average standards of quality, and the assessment of vield of
products and control of losses.

The elimination of open texture in cheese and feed flavour in butter have received most attention.
The former is a serious and widespread occurrence which is exceedingly difficult to control in dairy
practice and which has received close examination for a period of years. It has now been shown that
the “slit 7 and “wsweet ™ types of open texture of cheese arc fundamentally due to certain strains
of lactobacilii that play a part in the novmal ripening of cheesc. Although not present in large
numbers in freshly-made cheese, lactobacilli rapidly increase during the curing process, and those
which produce gas cause fractures to oceur in the body of the cheese. These then develop into slits
if the cheese is of normal acidity, or round (sweet) holes if the cheese is sweet and the eurd is accord-
ingly plastic. It has been shown that gas-producing strains of lactobacilli can be controlled at Teast
in the early stages of the ripening of the cheese by the use of active starters. It is not yet clear
whether this is due directly to the starter organisms or indirectly to chemical conditions induced
in the cheese by the organisms; nevertheless, there is abundant evidence that active starters which
produce acid vigorously durmg the cheesemaking process play an important part in making cheese
close when graded at fourteen to twenty days old. The development by the Institute of starters
prepared from single strains of lactic streptococei selected to grow at the temperatures normally
employed in the cooking of cheese curd was shown in the previous year's experimental work to be
a notable advance in encouraging acid development and in the control of openness. At that time
difficulty was experienced in maintaining the vigour of these starters due to their frequent and sudden
failure as the result of bacteriophage action, which similarly affects mixed starters. In the present
year thix difficulty has been overcome under the conditions prevailing in the Institute dairy factory.
Fqually good results have been obtained in some commercial factories, but others still experince
difficulty in preserving the vigour of these starters. It still remains to be determined whether or not
certain milks make these starters more susceptible to phage. The selected starters have received
wide favour from cheese-factory managers, and in the dairy season 1936-37 some 2,639 stacters
were supplied to 140 separate cheesemaking companies.

Much work yet vemains to be carried out on the best cheese-manufacturing technique when
cheese-starters are employed, and on their influence on the final quality of cheese. The results of
experiments to date indicate the desirability of using selected single strains as a partial source of
the starter sapply, hut they do not justify their exclusive use as starter,

Work on “openness " is proceeding along other lines to identify the particular strains of
lactobacilli that produce gas in ripening cheese and to trace their source with a view to controlhng
their occurrence in milk.

Fairly widespread feed flavour that occurs in cream and in butter in cerfain localitios in the
Dominion has been definitely attributed to types of clover present in pastures.  Suckling, sub-
terranean, and white clovers have all been shown to cause trouble, espocially when they are in the
actively growing stage. Iield evidence collested by the Grasslands Division of the Plant Rescarch
Bureau, who are collaborating with the Institute in this investigation, shows that the * feedy ”
condition is not accentuated by top-dressing. Indeed, it emphasizes the fact that as fertility s
increased by top-dressing and by carrying greater numbers of stock, the proportion of grasses
present 1n pastures increases and the “feediness” in cream produced thereon falls off markedly.
While the problem can possibly be overcome ultimately on farms by pasture and stock management
methods which preserve a definite balance of clover and grasses, there 18 already definite evidence that
the intensity of = feediness ” in cream can be materially mitigated, if not eliminated, by preventing
animals from grazing *“feedy 7 pastures for a period of at least four hours prior to milking. This
practice docs not apparently reduce the production of dairy cows. Work at the Institute is in pro-
gress to define the percentage of clover that can be present in a pasture without causing taint and
also to define the growth conditions of the plants which induce the taint.

On the manufacturing side it has been shown that taint can be largely removed from cream by
special processing methods. This is & most useful recourse in case of emergency, hut it should 1ot
be accepted as a final solution of the problem, because of the possible influences of this treatment on
the finer flavour properties of hutterfat.

Studies on the neutralization of cream have explained the fundamental reasons for occasional
vet unintentional overneutralization and consequent ill effects on butter fHavour. These same
studies have emphasized not only the need for careful neutralization, but also the necessity for
avoiding high acidity in butter that is to be stored for any period of time.

Attempts are constantly made by research to raise the existing standards of quality of food.
This is just as necessary with dairy products as with others. In this connection good progress has
been made at the Institute with the improvement of flavour in cheese by the addition to milk for
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cheesemaking of selected strains of lactobacilli. This work is supplementary to that referred to
above on starters. The work is vet only at a laboratory stage, but the results are very promising
and are expected ultimately to he of considerable commercial value.

Recently some attention has been directed to factors affecting the keeping quality of unsalted
butter. In particular, experiments have been started to study the relationship which acidity of
unsalted butter bears to keeping quality, because, although it has been definitely shown that
acidity prejudices the keeping quality of saited butter, it is commonly believed by scientific workers
that acidity preserves the keeping quality of unsalted butter.

Some fundamental work is also mm progress to get definite information on the relationship of
New Zealand pasture species to the composition of butterfat. No corresponding work of any
material extent has been carried out in other countries, where dairy cattle are less dependent on
pasture, hut it is most essential in New Zealand, since it is well known that the quality of butter ix
primarily dependent on the quabity of the cream from which it is made and since it is evident that
butter of better flavour is produced in some districts than in others. It is hoped at a later stage to
correlate not only pasture type, but also soil type with the quality of butterfat.

An investigation started two years ago to determine a satisfactory method of paying for cheese
milk on its cheese yielding capacity without entailing great expense in analytical work has now
been completed. Tt has been shown that the cheese yeilding capacity of milk can be readily
estimated from the ten-day samples of milk that arc already collected at cheese factories for deter-
mination of fat content. As an extension of this work there has been studied the influence ot the
suggested method of payment on the redistribution of proceeds amongst cheese factory suppliers,
and the relationship of the fat content of milk yielded by cows (of different breeds) to their cheesc
yield. 1t has been shown that while the suggested method of payment would not entail consider-
able redistribution of factory proceeds, a few suppliers in most factories would receive a material
increase in their returns, to which they are justly entitled.

A detailed study has been made of factors affecting the loss of butterfat in the manufacture
of butter. It has been shown that great care needs to be taken with the handling of cream when
this is highly processed.

The following statement summarizes in more detail the projects undertaken by the several
workers at the Institute .—

JHEESEMAKING INVHESTIGATIONS.

(@) Starter (Dr. H. R. Whitehead and G. J. Hunter)—During the past vear a significant advance
has been made towards the solution of the problem of the variation in activity of starter cultures.
It had previously been shown that certain single strains of lactic streptococei isolated at the Institute
served exceedingly well as cheesc starters by reason of their capability of withstanding the high
temperatures used during the “cooking” period. The main difficulty attending the use of the
single-strain cultures has been their liability to sudden failure. The failure was known to be due to
the development of bacteriophage in the cultures, but at the beginning of the past dairying season
no method of obviating the failures had been found. Experience during the last nine months, however,
has shown that the use of a particular technique in the maintenance of the cultures will eliminate
almost entirely the occurrence of phage and that the cultures can be kept for long periods in such a
stute that thewr activity in the cheese vat is almost constant from day to day.

The basis of the new technique is the use of a relatively heavy inoculum in the transference of
tlie culture to a fresh bateh of milk. In the past, checsemakers have tended to use as low an inoeulum
as possible because they believe that * over-ripening 7 tended to damage the culture. With the
Institute single-strain cultures, at any rate, the rapid growth and early clotting of the cultures which
result from a heavy inoculation do not appear to cause any harm ; on the contrary, it scems possible
that the great reduction in the lag period of growth brought about by a massive inoculation carried
the organisms rapidly through a phase which, if prolonged, is likely to cause development of
bacteriophage. Whatever the underlying cause, it is a fact that in all cases so far investigated by
the Institute staff the adoption of a heavy inoculation together with the usual aseptic technigue in
propagating starters has enabled the single-strain cultures to be maintained successfully in any
nilk supply of reasonably normal composition.

Practical cheesemakers still experience considerable difficulty in reproducing these results. [t
is possible that therc exist in certain milk supplies factors which cause failure of the cuitures,
but the indications are that in the great majority of cases the trouble now encountered is due to
difficnlty in practising daily a true aseptic technique and exerting sufficiently accurate control over
conditions of cultures. If this is so, the bulk of starter trouble can now be overcome by mstruction
and demonstration in the factories.

As was mentioned in the last report, the nse of active single-strain cultures has been found to
exercise o marked controlling influence on the development of slit openness. 1, therefore, it proves
possible in the factories to maintain single-strain cultures in an active state over a long period, as
has been achieved in the Institute and in a number of individual factories, it follows that a great
reduction in the incidence of openness will automsatically result.

The question which remains to be settled is whether cheeses made with the use of single-strain
starters ripen normally and develop desirable flavours. The fact that the use of single-strain cultures
in many cases results in the award of somewhat higher grading points for the cheese at fourteen
days and the absence of any unusually adverse reports on mature cheese examined in England
indicate that, in general, cheese made with the use of single-strain cultures are acceptable to buyers.
1t is, however, desirable to attempt to ensure the production not only of acceptable cheeses, but of cheeses
showing the true Cheddar bouquet at maturity. As is indicated in a later section of this report, it
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is now definitely established that lactobacilli are the main agents responsible for the development,
ol cheese flavours. The streptococci of the starter, however, prepace the ground for the lactobaeitli,
either by the particalar degree of acidity which they produce, ov by some other specitic property.
There are indications that the single-strain cultures sometimes yield cheese either Jacking in flavour
or even undesirable in flavour at maturity, possibly because they tend to suppress the growth of
lactobacilli. There are three possible wavs in which this difficulty may be overcome :—

(@) By a modification in cheese-manufacturing technique when single-strain cultures arc
used.

(b) By the use of a small proportion of a mixed culture in conjunction with the single straiu.

(¢) By the addition of desirable types of lactobacilli to the cheese vat.

As is indicated in the section on cheese flavour, these possibilities are being investigated.

The main significance in the discovery of methods by which starters can be prevented from failing
suddenly lies in the degree of control given to the cheesemaler over his manufactaring methods.
Variability in starber activity has probably caused more spoilage of cheese than any other single factor.
The active single strains form a basis on which cheese-manufacture can be built up from the stage of
ar art to something resembling a seience.

(b) Cheese-Ripening (1. R. Sherwood).— In previous reports a description was given of investiga-
tions which showed that the active acid-forming strains of streptococel normally present in cheese
starters do not play any direct role in the formation of cheese flavour, although they exert an indirect
influence by reason of their effects on the composition of the cheese curd. It was concluded from
these investigations that lactobacilli are the chief agents responsible for the development of Havour
in Cheddar cheese. Different strains of lactobacilli added to cheese milk in relatively large numbers
caused the development of a wide variety of good and bad flavours, characteristic of the individual
strains.

An attempt was therefore made in the year under review to isolate strains of lactobacilli capuble
of producing desirable flavours in cheese, with the object of making a seleetion of suitable types that
could be added to cheese milk to produce cheese of consistently attractive Havour. This problem is
complicated by the facts that there is no satisfactory laboratory technique for recognizing desirable
strains and that results need to be based on cheesemaking experiments which introduce unavoidahle
variables due to the composition and source of the milk. [t is clear that changes brought about in
cheese made from cleanly-produced milk inoculated with lactobacilli are governed to a large extont
by the physical and chemical constitution of the green cheese, which, in turn, depends on the composition
of the cheese milk and the manufacturing procedure.  Unfortunately, the present state of knowledge
of these is still too meagre to define their effects with precision. There is the added difficulty that
mocula of certain strains of lactobacilli may not “*swamp out ” some types, already present in the
milk, which readily multiply in cheese and mask the effects of the organisms under observation.

The addition of gross mocula of lactobacilli has been found to lead to premature proliferation of
these organisms in cheese, resulting in the development of a peculiar acid flavour in the carly stages of
ripening and an undesirable flavour in the mature products. Good results, however, have heen
achieved by inoculating the milk with a much lighter dose of organisms, especially In the vicinity of
the order of the bacterial count of the milk used. In particular, notable advances have been made by
the Isolation of organisms from prize-winning cheeses possessed of choice fHavour, when mature. The
light inoculation of cheese milk with many strains which are slow gas-formers and accordingly do not
produce slit openness has yielded excellent results in numerous cheeses manufactured in the Dairy
Rescarch Institute factory. Similar results have recently been obtained by several factory managers
in various localities who have added these organisms with starter to vats of millk. The cheoses made
from moculated milk have developed very satisfactory flavours which, in most instances, were definitel v
better than the flavours of those made from milk which had not been inoculated.

Unfortunately, the propagation of cultures of lactobacilli is too difficult to be practicable in
commercial factories.  Attempts are accordingly in progress to make these cultures available to factorios
by incorporating desivable types in the single-strain cultures developed by the Institute during the
pust few years.

The possible role of betacocci in imparting “ bouguet ” to cheese is also being studied.

(¢) deidity wn Cheesemaking (Dr. R. M. Dolby).—The importance of acidity changes in the
process of cheesemaking is realized by all cheesemakers. The use of the active single-strain starters
developed at this Institute involves, in many factories, a change to lower acidities in the whey at the
various stages in the process of cheesemaking, if cheese of the best quality is to be obtained. During
the past year a study has been made of the factors affecting the pH and acidity of cheese.  Comparisons
have been made of different types of starter cultures and of various modifications of the manufacturing
process, to determine their effect on the acidity of the cheese. With most of the starters examined it
was found that in normal cheesemaking procedure the type of starter did not affect the acidity
developed in the cheese when fourteen days old, although acidity at this age of the cheese was developed
more slowly when less active starters were employed. It was observed, however, that the cheese
produced by the use of one starter culture had a definitely low acidity, although the rate and degree of
acid development in the cheesemaking process was normal.

The chief factor controlling acidity in the cheese appears to be the rate of acid development
between *“ drying ” and “ milling.”  With a given starter the rate is best controlled by adjustment of
the “running acidity.” The time of setting appears to have little effect on the acidity developed in
the cheese, but does have a considerable effect on the body of the cheese. If, as is well recognized by
cheesemalkers, the salting is delayed until too high an acidity has been reached, the cheese is likely
to have a harsh acid type of body.




15 H.—34.

(&) Payment for Mill: for Cheesemaking (Dr. ¥. H. McDowall).- - The full report of the investigations
on the cheese yielding capacity of milk and its relation to the method of payment for milk for cheese-
making has now been published. The repoit containg a review of all the various systems of payment
for milk ; a study of the factors afiecting vield of cheese, including butterfat and casein losses in the
whey ; a comparison of the cheese-yield data published by other workers with the data presented
in the report ; and a general discussion of the suitability of a system of payment for milk for cheese-
making based on ity cheese yielding capacity, with and without the application of a deduction of d.
per gallon of milk to correct for variations in the cost of manufacture of cheese from milks of different
compositions. The “ costed cheese” system of payment was used in three factorics during the
1935-36 season, and by one factory during the 1936-37 season. The method was found to work
satisfactorily. 1In addition, during the 1935-36 season, in co-operation with the directorafes and
managers of some seventeen cheese factories, an extensive trial was undertaken to study the application
and implications of the system over a wide range of conditions. This trial yielded valuable information
on the extent of underpayment and overpayment on the present butterfat system of payment. The
proportion of the payout requiring rvedistribution among supplicrs was surprisingly small, but in o
number of factories the underpayment for the most part fell on a few individuals of the panel suppliers,
and in these cases the degrec of underpayment was very appreciable. In one factory on the present
butterfat basis a supplier was underpaid to the extent of £136, or 13-8 per cent. of his gross receipts.
From the point of view of this supplier the butterfat system cannot be regarded as satisfactory, although
for the factory as a whole the total amount of redistribution of payout amounted to only £273, or
0-83 per cent. of the total payout.

(e) Mull Supplies to Cheese Factories (Dr. F. H. McDowall).~—The steady decrease in average annual
yields of cheese per pound of fat at many factories, due to the rise in average fat content of the milk-
supplies, presents a problem of considerable importance. Hitherto, on the butterfat system of payment
for milk for cheesemaking, emphasis has been laid on the production of butterfat instead of the
production of checse, and breeding has been directed wholly towards high butterfat production. Cows
at present in dairy herds may be regarded as the result of the adoption of this system of breeding.
During the past year a study has been made of the average annual cheese yiclding capacity of cows.
From certificate-of-record summarics of milk yields and composition, both in New Zealand and in
America, and from figures compiled by Mr. A. H. Ward, of the Herd Recording Department of the
Dairy Produce Board, the average annual cheese production of cows of different breeds hag heen
related to the percentage of fat in their milk. The results indicate that with the cows at present
available, the high-testing cow within a breed produces, on the average, as much or possibly somewhat
more, cheese per cow than does the low-testing cow within that breed. The basis of breeding of cows
for cheese production requires an extensive investigation from the standpoint of genetics. An inquiry
into the possibility of hreeding for high casein production as well as for high fat production is particularly
desirable.

(f) Effect of added Water in Milk on the Vield of Cheese (Dr. F. H. MeDowall).—An investigation
of the effect of added water in wmilk, in proportions as high as 20 per cent., has confirmed previous
conclusions that the addition of water to normal milk does not aficet the yield of cheese obtained.
The quality of cheese, however, made from watered milk is lowered. Moreover, adulteration of milk
for cheesemaking with added water causes increased costs of manufacture and dangerof contamination
through use of water of inferior quality. Thus factory managers and directorates are justified in
excrcising a stringent control over their milk supplies.

BUTTeERMAKING INVESTIGATIONS.

() Feed-taint Investigations (I. L. Campbell and others).—The investigation of feed flavour in
cream was continued during the 1936-37 season with six stall-fed and twelve grazing cows.  As in the
previous seasons, the work was carried out in collaboration with the staff of the Grasslands Division
of the Plant Research Bureau. White clover, subterranean clover, perenmial rye-grass, and Ttalian
rye-grass were individually fed to the indoor cows from September till November in order to determine
the extent, if any, to which these pasture species cxert an influense on the flavour of milk and cream.
Subsequently an attempt was made to define the percentage of white clover that may he safely included
in a daily ration of perennial rye-grass and white clover without causing a clover taint in cream
produced by cows so fed. The indoor group of cows was turned out to pasture at intervals to
determine whether confinement of the animals to stalls exerted any effect on the experimental results.

The * outdoor ™ group of cows was first grazed in lots of three on swards of pure perenuial
rye-grass, perennial rye-grass and white clover, Italian rye-grass, and Italian rye-grass and red clover,
in order to determine the influence of these grasses and mixtures of grasses and clovers on the flavour
and composition of milk of animals grazing on them. Arrangements were thereafter made to study the
imfluence on the flavour and production of milk of moving animals, at least four hours prior to milking,
from tainting to non-tainting feeds and from abundant feed to bare pasture.

Resulls - The species trials confirmed the conclusions drawn from previous work— namely, that
white clover, subterranean clover, and broad red clover all produce taint in cream, while pure perennial
and Italian rye-grass do not exert any influence on flavour.

The relative degree of feediness produced by white and subterrancan clovers was determined by
feeding the same percentage of them to different stallfed cows. Subterranean clover caused more
feediness - the first two weeks of the trial, while white clover produced the greater effect in
the following two weeks. The change in degree of intensity was probably due to the fact that the
subterrancan clover rapidly increased in matnrity duving the feeding period, while the white clover
remained lascious,
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An examination of the recorded taint figures shows a marked seasonal variation in intensity of
tamt. In the grazing groups, flavour from white-clover swards was relatively pronounced in September
and October ; 1t fell off markedly early in November, became more pronounced at the end of the same
month, and conhnued at a moderately high level to the end of February. A similar trend wus
recorded for the broad red-clover swards to the end of November, but little flavour was produced on
these from December onwards, when this feed had reached a mature stage of growth.

When the percentage of clover in a rafion of perennial rye-grass and whlto clover was varied it
wag found that the mtenﬂ‘[y of the taint produced in the cream was directly proportional to the
percentage of white clover in the feed at any one time. It was found that at this time, under the
cOIldlthDS of the experiment, approxmla‘rely B0 per cent. of white clover in the ration wag the

“ critical ” percentage—below this percentage cream quality was not seriously affected ; above this
percentage cream quality was impaired. The critical percentage above which taint was produced
varied, as indicated above, with the time of the year and the stage of growth of the feed ; early in
the season it was as low as 30 per cent., while later it rose to 50 per cent. and then to 80 to
90 per cent.

Seasonal variation in intensity of taint is illustrated by the following examples. During one
week in January one of the stall-fed cows yielded cream free from taint although fed continuously on
80 per cent. to 90 per cent. white clover. Cows fed 60 per cent. of the same clover in October under
identical stall-feeding conditions produced cream with higher degrees of feed faint than cows getting
90 per cent. to 100 per cent. clover in January and February. Cream produced by cows grazing on
40 per cent. white clover in October was as highly tainted as that from the same cows grazing on 80 per
cent. white clover in February and March. Two cows grazing on 80 per cent. white clover in June
yielded cream with a moderately strong flavour. 1t is accordingly suggested from evidence available
at the present time that rate of growth and stage of maturity are important factors in connection with
this variation.

No significant difference was shown in taint production when cows were changed from stall feeding
to outdoor grazing of the same feed.

Evidence accumulated during the investigation indicates that intensity of taint in cream produced
by cows varies with different cows fed on 1dent10al feeds and suggests that cows vary considerably in
their ability to reduce or eliminate from their system the undesirable taint-producing elements in the
feed.

The importance of the time elapsing between the consumption of tainting foodstuffs and milking
is well recognized. In this connection data relating to the quantity of fodder eaten at various times
throughout the day by stall cows was collected. The consumption of feed between midnight and
morning milking-time was very low, and the cream produced in the morning was free from taint. On
the other hand, relatively heavy consumption of tainting foods at midday intensified taint in the
evening cream, while lower consumption at this period and again prior to milking reduced it. These
observations agree with Levy’s conclusions.

When the grazing animals were moved from non-tainting (rye-grass) to tainting (rye-grass and
clover) pasture Wlthm four hours of milking-time a pronounced taint was observed in their cream :
conversely, taint was nearly eliminated when the animals were moved at this time from tainting to
non-tainting or very bare pastures. The information available from these trials indicates that
production is unaflected by this management. The removal of animals from tainting to non-tainting
or bare pasture at a time greater than four hours before milking is thus a practical measure for
mitigating if not eliminating feed taint on badly affected farms.

Relation of Feed to Milk Composition and Properties of the Butterfat (Dr. F. H. MeDowall,
(. A. Cox, and J. D. Sargent).—The milks from the cows fed under the above controlled conditions have
been analysed regularly and samples of the butterfat have been collected at intervals. Changes in
the composition of the milk have not yet been sufficiently studied to merit report. The results of the
butterfat analyses do not indicate any correlation between the type of feed consumed by the cows and
the iodine value, saponification equivalent, Reichert-Meissl number, and the softening point of the
butterfat. There is indication, however, of some correlation between the average weekly minimum
air temperatures and these values for buut(nfat, but, because of a-lag between changes in temperature
and values, the observation needs further study before it can be accepted as definite.

(b) Neutralization of Cream for Buttermaking (Dr. F. H. McDowall).—This subject has been under
-investigation, as opportunity offered, for a number of ycars. The study has now been completed,
and the reports on the work are either published or in the press. The experiments have shown that
some of the anomalous results encountered in practice have been due to variations in the carbon dioxide
content of the cream when delivered at the factory. Other anomalies have been due to the peculiar
quality of the cream causing precipitation of calcium phosphate during the pasteurization process,
and resulting in a reduction of the degree of neutralization achieved by the sodium bicarbonate added.
The influence of the carbon dioxide retained in thecream on the ac idity of the nentralized cream has
also been demonstrated. ~ For neutralization to very low acidities it 1s necessary to depend on the

calculation of amount of neutralizer to be addod, since the retention of carbon dioxide in the cream
renders unreliable any estimation of acidity in the pasteurized cream. The relation of acidity in cream
to pH of butter and to the keeping quality of butter has also been studied. It has been shown that
soda flavour tends to appear in butter made from cream neutralized to a pH above 7:2 to 7-4. There
does not appear to be any necessity for the production of butter with a pH figure above 7-0, and, on the
other hand, it appears undesirable that butter for export under New Zealand conditions should have
a pH below 6-5.

(¢) Butterfat Losses in Buttermilk (Dr. F. H. McDowall)—A report on this subject has been
prepared, in collaboration with Mr. W. H. Udy, of the New Zealand Co-operative Dairy Co., Hamilton,
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The use of the vacreator for the pasteurization of cream appears to increase the fat that passes into
buttermilk by about 0-3 per cent. to 0-4 per cent. of the total fat in the cream received at the factory.
The increase is probably due to a measure of disruption of the fat globules in the passage of cream
through the vacreator.

(d) Unsalted Butter (Dr. W. J. Wiley).—The deleterious effect of high acidity on the keeping
quality of salted butter is well known. In cold store an acid salted butter gradually acquires a stale
flavour which progresses through fishiness to tallowiness. Unsalted butter, however, does not develop
a fishy taint, and the effect of acidity on such butter is not well established. Some authorities claim
that a high acidity actually improves the keeping quality of unsalted butter, but it is not apparent
why there should be such a radical difference between salted and unsalted butbers. Accordingly, a
series of experiments has been commenced to investigate the deterioration of unsalted butters during
storage.

() Wrapping and Packing of Butter (C. R. Barnicoat).—The study of the results of investigations
on the wrapping and packing of butter has now been completed. Some publications on the subject
are now in the press. It has been shown that a good grade of parchment is a more satisfactory wrapper
than most of the alternative materials such as waxed paper, greaseproof paper, metal-coated paper,
and cellophane (both white and coloured) which have been submitted to the Institute for examination.
Parchment backed with aluminium or tin foil gave better results than parchment alone, but it was
found that tin foil needed protection from the frictional action of the wood of the box. The
price of tin-foil wrapper is prohibitive, but as a result of the Institute’s investigations a
wrapper made of aluminium foil sandwiched between two layers of parchment has been developed.
Under experimental conditions this wrapper gave excellent results in minimizing the development of
“ primrose ” colour and of ““toppiness” on the surface of the butter. During the past season this
wrapper has been used to some considerable extent by commercial factories.

The Institute’s investigations on the packing of butter in tins have shown that butter stored in
tins, either at atmospheric air pressure or at reduced air pressure within the tin, does not develop
“ primrose ’ colour on the surface, and that there is in general a slight preference by graders for tinned
butter on the basis of its flavour, when the butter is examined immediately after removal from the
containers. The advantage, however, was not sufficient to be reflected in higher grading scores allotted
by the graders to the butters. When the butters had been held out of the containers for seven to
twelve days the advantages of packing in tins were for the most part no longer apparent. In the storage
of patted butter there appeared to be some slight benefit from the use of reduced air-pressure within
the tin. The benefit is probably derived from the effect of the atmospheric pressure outside the tin
in causing a very close contact of the parchment wrapper with the surface of the block of butter. The
use of a tin container appears to give definite advantages when butter is to be stored at “chill”
temperatures, but the holding of butter for any length of time under these conditions should only be
practised where freezing temperatures are not available, and should not be adopted in the transportation
of export butter.

The Director (Professor Wm. Riddet) was awarded a travelling grant by the Carnegie
Corporation of New York for the purpose of visiting the United States of Awmerica and
European countries. This grant was supplemented by others from the New Zealand Dairy Board,
the Meat Board, and the Government. After leaving New Zealand in February, 1936, he visited
leading dairy colleges and research institutes in the United States of America, Canada, the United
Kingdom, the Netherlands, Denmark, and Sweden. He also made a careful survey of the quality of
New Zealand products in overseas markets and made useful contacts with both scientific and
commercial institutions. While in England he attended the Commonwealth Scientific Conference
as representative of the Council of Scientific and Industrial Research. On the return journey to New
Zealand he made exhaustive inquiries regarding the manufacture of ghee in Bombay district and
the prospects for the sale of New Zealand dairy produce there. During his absence Dr. H. R.
Whitehead deputized as Acting-Director.

Starr CHANGES.

Mr. D. F. Sawers, who had been principal cheesemaker on the staff of the Institute since its
inception, left to join the staff of the Dairy Division, and his place was taken by Mr. E. Sawyer.
Mr. J. A. Singleton, who had been buttermaker for some time, left the stafl to take up a post as
manager of a commercial butter-factory, and his place was taken by Mr. J. O’Dea. Mr. J. N. Hodgson,
dairy husbandman, joined the staff of the State Advances Corporation, and Mr. I. L. Campbell was
appointed to this position in October, 1936.

Mr. C. R. Barnicoat was awarded a Commonwealth Fund Scholarship and was granted leave ot
absence for two years as from September, 1936, to take up special studies at the University of
Minnesota. Mr. A. J. Wood, a post-graduate student at the University of British Columbia at
Vancouver, arrived in November, 1936, to take up special studies on lactic organisms. This is an
extension of work which has been in progress at Vancouver by Dr. Eagles and co-workers for a
considerable period of time. In accordance with a reciprocal arrangement made between the
Australian Council for Scientific and Industrial Research and the New Zealand Council of Scientific
and Industrial Research, Dr. W. J. Wiley was seconded by the Australian Council to undertake
research work at the Institute. Dr. Wiley entered upon this work in February, 1937, and is engaged
apon a study of the keeping quality of unsalted butter.

DISSEMINATION OF RESEARCH RESULTS.

As in past years, the Factory-managers’ week was held at the Institute in the last week of April.
This was patronized by a large number of factory-managers from all parts of the Dominion, and
there was much useful discussion on the results of work carried out. A number of public addresses
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were given to various dairying organizations during the year. In addition, a considerable number

of inquiries from local and overseas sources were dealt with.

Pusrications.

I
Institute

Publication Title. Author.

No. !

Journal.

83 The Coagulation of Milk with Rennet: Some Experi- | F. H. McDowall, R. M. | J. Dairy Research.

McDowell

84 Investigation of Feed Flavours in Cream and Butter | Wm. Riddet, J. N.
(D.S.I.R. Bulletin No. 52) Hodgson, E. Bruce
Levy, and P. D.

ments with Slow Renneting and Soft Curd Milks Dolby, and A. K. R.

Sears :
86 The Kffect of certain Metallic Contaminants on the | O. R. Barnicoat | J. Dairy Research.
Cheddar Cheesemaking Process
87 The Reactions and Properties of Annatto as a Cheese | C. R. Barnicoat .. | J. Dairy Research.
Colour (with Particular Reference to the Chemistry
of Cheese Discoloration)
88 Diacetyl in Cold Stored Butters : II . C. R. Barnicoat .. | J. Dairy Research.

90 The Determination of Casein by Formol Titration aft.e'r . H. McDowall and | Analyst.

Precipitation with Acid : An Improved Technique A. K. R. McDowell

9] Studies on the Chemistry of Cheddar Cheesemaking—V : | R. M. Dolby, F. H. | J. Dairy Research.

Factors influencing the Acidity and Mineral Content McDowall,
of Cheese A. K. R. McDowell

and

92 Studics on the Chemistry of Cheesemaking—VI : Factors | R. M. Dolby, F. H. | J. Dairy Research.

affecting the Relation between Lactic Acid and McDowall,
Titratable Acidity of Wheys A. K. R. McDowell

and

93 Studies on the Neutralization of Cream for Butter- | ¥, H. McDowall and | N.Z. Jour. Sci. & Tech.

Cream, Butter, and Buttermilk

making—Part I: The Determination of the pH of A. K. R. McDowell

94 Studies on the Neutralization of Cream for Butter- | ¥. H. McDowall and | N.Z. Jour. Sci. & Tech.

Acidity of Cream

making—Part I1: The Estimation of the Titratable A. K. R. McDowell

95 Studies on the Neutralization of Cream for Butter- | F. H. McDowall and | N.Z. Jour. Sci. & Tech.

Cream and the Effect of Carbon Dioxide on the Acidity
of Milk and Cream

making—Part III: The Carbon Dioxide Content of A. K. R. MeDowell

96 The Keeping Quality of Butter .. .. .. | C. R. Barnicoat .. | N.Z. Jour. Sci. & Tech.
97 Observations on the Activity of Bacteriophage in the | H. R. Whitehead and | Jour. of Pathology and
Group of Lactic Streptococei G. J. E. Hunter Bacteriology.
98 Annual Report 1935-36 .. .. .. .. .. ..
99 Lactic Bacteria in relation to Cheese Flavour .. | I. R. Sherwood -« | J. Dairy Research.
100 Studies on the Neutralization of Cream for Butter- | F. H. McDowall, | N.Z. Jour. Sci. & Tech.

making—IV : The Effect of Dilution with Water on R. M. Dolby, and
the Titratable Acidity of Milk A. K. R. McDowell

The following are in the press :—

Institute
Publica- . Title.
tion No.

Author.

85 | Experiments in the Packing and Storage of Butter .. .. ..
89 | Studies on the Chemistry of Cheddar Cheesemaking. Part VII-—Acidity
in Cheese : The Relation between Hydrogen Ton Concentration, Titra-
table Acidity, and Quality in Cheese

101 Studies on the Neutralization of Cream for Buttermaking—Part V: The
Reaction of Sodium Bicarbonate on Milk and Cream and the Effect of
Pasteurization on the Reaction

102 | Studies on the Neutralization of Crcam for Buttermaking. Part VI—
Factors affecting the pH of Salted Butter: The Relation of pH to
Quality of Salted Butter

103 | Milk-supplies to Cheese-factories

C. R. Barnicoat.
R. M. Dolby, ¥. H. McDowall,
and Wm. Riddet.

I, H. McDowall and A. K. R.
McDowell.

F. H. McDowall, J. W. Smith,
and A. K. R. McDowell.

F. H. McDowall.

Articles have also been contributed monthly by members of the Institute staff for publication

in the Ezporter.

As in past years, the Institute had the hearty co-operation of the Massey Agricultural College
and stafl, and enjoyed the privilege of use of the College herds, buildings, and plant for experimental
purposes. The Institute also had the full co-operation of the Director and staff of the Dairy Division
and members of the Investigational and Statistical Branch of the Department of Agriculture, of
the Grasslands Division of the Plant Research Bureau, and of various commercial organizations.

To all of these the thanks of the Institute are expressed.
PLANT RESEARCH BUREAU.

Plant Research Bureau Committee : Mr. A. H. Cockayne, Chairman ; Dr. F. W, Hilgendorf, Vice-
Chairman ; Professor G. 8. Peren, Massey Agricultural College; Professor E. R. Hudson, Canterbury
Agricultural College ; Mr. T. Rigg, Cawthron Institute; Dr. E. Marsden, Department of Scientific and
Industrial Research; Mr. R. B. Tennent, Fields Division, Department of Agriculture; Secretary and

Chief Executive Officer : Mr. F. R. Callaghan.
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During the year the Plant Research Station was reorganized and has now become the Plant Research
Bureau. In this form of organization it is possible to arrange for co-ordination of all work relating to
mvestigations of plants at present being conducted in various Institutions throughout the Dominion.
Participating in the Bureau are: (1) The Department of Agriculture and its various Divisions
(2) the Department of Scientific and Industrial Research and its several research sections; (3) Massey
Agricultural College ; (4) Canterbury Agricultural College ; and (5) Cawthron Institute.

The Plant Research Burean comprises four Divisions—Plant Diseases, Grasslands, Agronomy,
and Entomology, while provision is made for a special section to deal with Botany.

With a view to facilitating co-ordination with existing Institutions and for the purpose of
condueting researches in districts most appropriate thereto the Divisions have been located as follows :—

Plant Diseases Division .. .. Mount Albert, Auckland.

Grasslands Division .. . .. Massey College, Palmerston North.
Entomology Division .. .. Cawthron Institute, Nelson.

Agronomy Division .. .. .. Canterbury Agricultural College, Lincoln.
Botany Section .. .. .. Wellington.

In order to bring this about 1t became necessary during the year to arrange for the acquisition of
land and the erection of buildings for the various Divisions. At Mount Albert an area of 16 acres of
gently sloping land was purchased, and plans are now in course of preparation for laboratories, offices,
and glasshouses for the Plant Diseases Division. Plans of new laboratories and offices for the Grass-
lands Division, to be erected in the vicinity of Massey College, have been prepared. Alterations have
been effected to the Entomological Station at Cawthron Institute. New laboratories and offices for
the Agronomy Division have been completed on an area adjoining Canterbury Agricultural College,
Lincoln.

The Botany Section and the administrative offices of the Bureau have been established in Wellington.

Owing to the arrangements necessarily involved in this policy not being completed it was not
possible to transfer the Plant Diseases Division to Auckland or to centralize the Entomology Division
at Nelson during the year, and these have continued to function at Palmerston North.

The Plant Research Bureau Committee has met regularly during the year, a policy of co-operation
in all aspects of plant research is being gradually evolved, and a much closer measure of co-ordinated
effort between research workers, instructors, and teachers is already in evidence.

PLANT DISEASES DIVISION.
(Director : Dr. G. H. CunNiNcHAM.)
InTRODUCTION.

During the year the principal activities of the Division were conducted at Palmerston North, but
with the acquisition of the land for the future site of the Divisional Headquarters at Auckland the fruit
and spraying investigations have been carried on in that district. The Investigations undertaken by
this Division relating to fruit are reported in the section “ Fruit Research,” p. 53.

PranT Diseases.

Cereal Diseases.—(a) Organic Mercury Dusts: Comparative trials were completed of new
experimental organic mercury dusts for the control of smut and other diseases of wheat, oats, and
barley. The results have been communicated to the firms concerned to assist them in improving the
materials at present on the market.

(b) Krgot and Allied Diseases of Grasses: Work has been commenced on an investigation of the
ergot fungi in order to find the species concerned ; their life history in New Zealand ; their effects on
seed production, particularly in regard to rye-grass, paspalum, and other grasses ; and, in conjunction
with Wallaceville Laboratory, their effects on the health of animals.

Legume Diseases.—(a) Bean-wilt : The trials of New Zealand and imported lines of so-called
resistant varieties have shown that a number are highly resistant.  Unfortunately, a number of these,
particularly those of European origin, are not in demand for New Zealand commercial purposes. One
line of Canadian Wonder beans has proved resistant, and with other varieties will be further tested and
increased next season.

The principle of rogueing to eliminate bean-wilt has been applied under commercial conditions.

(b) Collar-rot of Peas: The selection of disease-resistant varieties was prevented owing to the
persistent unfavourable weather conditions during the growing season.

(¢} Pea-mosaic : Field and glasshouse trials have shown that of thirty-two varieties of garden and
field peas, eight varieties—viz., Little Marvel, Lord Chancellor, Hundredfold, Wm. Massey, Daisy,
Royal Salute, and Autocrat, and the field pea Black-eyed Susan—are immune to pea-mosaic. EKvidence
suggests that two other varieties—Onward and English Wonder—now under trial are also immune.

(d) Pea-streak : The host range of this disease has been shown to include sweet-peas, dwarf beans,
soya beans, Lupinus luteus, Lotus hispidus, Trifolium arvense, tares, &c. Of thirty-five garden and
field peas tested none proved to be immune, but several were definitely resistant and were not killed by
the disease.

{e) Lucerne Deterioration : Investigations are in progress to determine the possible influence of a
bacteriophage in relation to the usual deterioration after a period of time of established stands of Iucerne.
Up to the present no bacteriophage has been found.

Brassica Diseases.—(a) Soft Rot of Swedes: The field trials at Palmerston North dealing with the
pathogenicity of the causal organism and its relation to other diseases and to stocking are still in
progress.
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(b) Turnip-mosaic : The list of susceptible hosts has been extended to include white mustard,
wild turnip, hedge-mustard, narrow-leaved cress, shepherd’s purse, and Sysimbrium altisstmum. Sever: al
other cruciferous weeds are at present under test.

(¢} Club-root and Dry-rot : Work on these diseases has been confined to field tests, partly on a
local experimental area and partly in Southland, in co-operation with the Ficlds Division of the Depart-
ment of Agriculture, to ascertain the relative powers of resistance of some seventy varieties and strains
of swedes. The results confirm previous work in showing the outstanding qualities of the varicty
Wilhelmsburger in resistance to club-root disease as measured by weight of crop on infected land. No
evidence was obtained pointing to varietal resistance to dry-rot dlsedse.

(d) Brown-heart : Numerous field trials of the boron treatment for this disease showed the efficacy
of the method in controlling the condition but that severc germination injury may mke place if wrongly
applied. The information gained has been very useful in planning the coming year’s experiments on
methods of application in practice.

Potato-diseases—Masked Virus : The potato variety Tron Duke has been shown to be susceptib]c
to this disease. It causes the typical severe streak symptoms on leaves and stem and also causes internal
discoloration of the tubers.

The disease may be transmitted to tobacco, where it causes very severe symptoms—stunting of
plant, mottling, and necrosis of leaves. It may also be transferred to tomatoes, on which it causes a
mild mosaic mottling with very slight stunting.

Tomato-diseases.—(a) Spotted-wilt : Dahlias, chrysanthemums, zinnias, asters, Cape gooseberry,
Nicotiana rustica, delphininms, anemones, and cinerarias have been added to the list of hosts susceptible
to this disease in New Zealand.

(b) Leaf-mould : Three years’ experiments on the control of tomato leaf-moulds in the glasshouse
(Hutt Valley) carried out in conjunction with Messrs. Dallas and Taylor, of the Horticulture Division
of the Department of Agriculture, and Mr. Brien, of this Division, have heen completed. The trials
have shown that of the materials tested Shirlan AG gave the best results.

(c) Late Blight : Spray trials for the control of late blight have been carried out, but results are
not yet to hand.

(d) Stem-disease: A tomato stem-disease widespread this season is being investigated.

Tobacco-diseases.—Mosaic : Experiments have shown that the disease may carry over from one
season to the next in the seedling bed. In boxes exposed to the weather the virus remained viable
for three months and a half. It has been shown that when mosaic-infected plants are replaced by healthy
plants a high percentage of replants become infected—80 per cent. in trials carried out in the field.

Paséwn -fruit Diseases—(w) Bacterial Diseases: The causal organism has heen isolated and
pathogenicity proved.

(b) Brown-spot: Investigations have been carried ouat, including isolations from Keéri Ker
specimens, and inoculation tests with the various fungi obtaived. A species of dliernuria consistently
1solated from brown-spot lesions has been found to be pathogenic, producing typical lesions on fruit
and leaves.

Cucumber-diseases—Mosaic : The host range of this disease has been extended to include tobacco,
tomatoes (so-called ° narrow-leaf ), biue lupins, Lupinus mutabilis, L. Leuteus, and violas, as well

as pumpkins, spinach, marrows, and melons. Field experiments are being carried oub to determine
the effect of this disease on the yield of tomatoes and also of cucwnbers, marrows, &e.

It has been shown that the disease may be transmitted by Aphis gossypii and MMy YRUS Persicae,
and also through the seed of vegetable marrows.

Damping-off Diseases of Seedlings.—(a) Tomatoes: Further experiments have been carried out
on the control of tomato seedling damping-off, by the use of seed-dust therapeutants.  Ceresan, copper
carbonate, and Agrosan dusts gave satisfactory results. Results in publication form are at present
in the hands of the printer.

(b) Vegetables: KField trials bave been carried out on the control of damping-off of cucumbers,
spinach, and lettuce by the use of seed dusts.

CERTTFICATION 0F THERAPEUTANTS,
Papers have now been prepared for this purpose, and the scheme will be made operative early in

December. Owing to the lateness of the season it will be possible to certify this year only those orchard
sprays which previous tests of the past three seasons have proved satisfactory

So1n BroLoGy.

Continuous work has been in progress on the biological analysis of soils, more particularly in regard
to the fungi. In one series of experiments a distinet apparent correlation was obtained between the
relative abundance of certain mould fungi and vigour of grass and clover as affected by different
fertilizers. The probable error of the replication in those experiments was too high for reliability
and further work has been necessary, directed towards improvement in technique.

InpusTRIAL MYCOLOGY.

Discoloration of house paint has been traced to two fungi-—Demativwm nigrum and Cladosporium.
hebarum. Taboratory experiments have shown the possibility of preventing the growth of these fungi
by the addition of Shirlan paste to the paint. One large firm of paint manufacturers is now testing the
method on a practical basis.
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Investigations on behalf of the Public Works Department on the prevention of mould on tent
calico have shown that the salicylanilide dip method is cheap, practicable, and cfficacious. Failure
of cork composition insulating washers in electrical transformers has been traced to a new species of
Pacciliomyces which attacks and destroys the cementing material. Treatment with salicylanilide
has been found to prevent growth of the fungus without other effect on the material. Advice has
been given to ten industrial firms on the cause and control of mould infections.

(fontinuous work is under way on the systematics of the mould fungi of New Zealand, and a paper
on the genus Penicillium, the *“ blue-moulds ” of foodstufts, &c., has been completed for publicasion.

Lreume CULTURES.

This season cultures for 94,000 Ib. of lucerne-seed have been distributed to farmers, a decrease on
last year of approximately 30,000 1b., probably due to weather conditions. The co-operation of
merchants in this respect has been most satisfactory. A few cultures have been forwarded to farmers
in Australia and one to the Argentine. The supply of cultures for other legumes 1s in the early stages
of development, being limited to clovers (2,000 1b. seed), lupins (4,200 Ib.), and peas (18,800 1b.).

Investigations of the value of *“ strains * in cultures, particularly those of clovers, peas, and lucerne,
are being continued. In addition, field trials, in conjunction with the Fields Division, Department of
Agriculture, of strains for red and white clover and for subterranean clover have been laid down in
various parts of New Zealand.

PyreTHRUM.

Flowers have been harvested from twenty-seven pure clone strains of pyrethrum, and samples
of flowers {rom these were forwarded to the Dominion Laboratory for analysis. The results of these
analyses have shown that the pyrethrin content varied very considerably with the strain, ranging
from 1-0 per cent. to 2:35 per cent. In one set of buds sent down the pyrethrin content was only
slightly less than the flowers of the same strain.

Rouring.
During the period, 325 specimens were received for identification of disease and report.

PUBLICATIONS.
The following papers were published during the year :—
Pea-mosaic. N.Z. Journal of Science & Technology (1936), 17, D44.
Turnip-mosaic. N.Z. Journal of Agriculture (1936), 53, 321.
Nicotine Content of Tobacco. N.Z. Journal of Science & Technology (1937), 18, 628,
Pea-mosaic. N.Z. Journal of Agriculture (1937), 54, 129.

The following are awaiting publication :—
Spotted Wilt of Tobacco. N.Z. Jouwrnal of Agriculture.
Tomato Seedling Damping-off : Control by Seed-dusting. N.Z. Journul of Agriculture.

GRASSLANDS DIVISION.
(Acting Director: E. A. MADDEN.)
INTRODUCTION.

During the year Mr. K. Bruce Levy, Director of the Division, was appointed New Zealand official
representative at the International Grassland Conference to be held at Aberystwyth in July, 1937,
Advantage of this occasion has been taken to grant Mr. Levy extended leave in order that he may
study grassland research problems in Great Britain and Europe.

The Division has been subjected to a number of staff changes, which bave caused a certain amount
of interruption in the progress of the work, but no serious interference has resulted, and an important
new sphere of activity—viz., pasture survey—has been inaugurated in Hawke’s Bay. This work
forms part of the land-utilization survey now in progress, and is being done in association with the
Soil Survey Division and the Fields Division (Department of Agriculture).

Plant breeding work and strain testing have been continued with quite a marked improvement
in both the technique and quality of the material produced. Field plot trials to test strains of grasses
and clovers have been laid down with the co-operation of the Fields Division of the Department of
Agriculture, and the work there has been of great value not only to the Instructors and members of
the staff, but also to the farmers in the districts where these trials have been commenced.

Work in connection with feed flavour investigation has been continued during the past year at
Palmerston North in conjunction with the Dairy Research Institute, and at Morrinsville in conjunction
with officers of the Fields Division of the Department of Agriculture and the dairy companies.

The general ecological work of the Division has been advanced, and detailed herbage analyses
of mown herbage from plot trials have revealed many points of interest. Botanical analyses of pastures
o situ, in conjunction with herbage dissection analyses, are cnlightening regarding pasture transitions
due to seasonal influences and stock concentrations.

The work of the Chemistry Section has been modified in a small way, and careful attention is now
being given to analyses in connection with the field work of this Division. Staff increase in the
Chemistry Section has enabled a wider scope of work to be undertaken, and the benefits of this will be
more fully appreciated when working conditions are improved and when a bigger laboratory is
available. '
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PasTure Survey.
Stravn Testing and Certification.
The following numbers of lines have been sown and studied for certification and type test 1—

Perennial rye-grass.. 616 | Cocksfoot .. 220 | Brown-top .. 346
White clover .. 427 | Subterranean clover 67 | Italian rye-grass .. 92
Phaloris tuberosa .. 27 | Prairie-grass .. 21| Red clover o132

1. Perennial Rye-grass—Plant Breeding, Selection, and Improvement : Approximately 10,180
single plants from control pollinations are now under study. Of this number, 3,480 plants have been
raised from crosses made in the 1935-36 season. Crossing-work for the 1936-37 season has consisted
of inter-family and back-crosses of ¥, plants selected from the progeny of the 1934-3b crossings. Some
L, plants have been out-crossed. Tach plant used in breeding and crossing-work has also been selfed.
A total of 81 crosses has been made, and the seed from these has been harvested, threshed, and is now
ready for sowing.

Pedigree Strain Selection : The increase area planted in 1934 has been harvested for the third
year in succession. Seed from this area has sown down 32 acres, which have been harvested on a
contract basis, and the pedigree seed from these areas is now widely distributed throughout New Zealand.,
Good reports of this line are coming to hand. A new glasshouse selection has been made and another
increase area of 3 acre has been planted out from the seed harvested in the glasshouse.

Single Plant Study : A selection of desirable plants has been made and 10,000 single plants which
were raised for the purpose of providing suitable material for further work have been planted out.

Tiller-row studies of selected single plants are being continued. The plants selected from South
Island uncertified low U.V.-light-testing lines are far below the standard of the plants found in the
certified lines and so this material does not offer very satisfactory scope for the building up of a good
strain from the South Island.

Low Germination of Perennial Rye-grass: The seed from the experimental areas at Winton and
at Palmerston North has been harvested, and the seed is now ready for germination tests. Fungus
infection has been heavy this year and it will be interesting to record the degree of infection which
has occurred in each of the 300 lines of various origins which have been tested.

2. Italian Rye-grass—Plant Breeding and Selection: From 8,600 single plants derived from
inter-family groupings of 4 F, or L, plants 260 plants have been selected, and the crossings carried
out from these have been as follows :—

Intra and inter-family crosses .. .. .. .. .. .. 110
Crossings of selfed plants . . .. . .. .22

In addition, 46 original plants provided material for 30 crosses thus making a total of 162 for
the season. Plants have been crossed in pairs only, and the selfing of these plants has also been a
feature of the work.

Pedigrec Strain Production : Fifteen selected plants were put out in the glasshouse, and the seed
from these was harvested to provide sufficient material to plant out a % acre block. This has been done
and the increased area will be harvested in the 1937-38 season and will provide the first lot of pedigree
Italian rye-stock seed.

3. Cocksfoot and Brown-top.—No work other than certification testing has been done with these
species.

4. Pravrie-grass.—Twenty different lines have been studied as plot rows and single plants. The
New Zealand lines appear to be fairly uniform, and tests are now being made in connection with
overseas material,

5. Phalaris tuberosa and Phalaris Species.—Twenty-seven lines have been under trial as plot rows
and single plants. There are distinet strain differences to be noted in this trial. Seven lines were
sown in the spring with a view to testing for certification Phalaris tuberosa free from P. minor.

6. Timothy—SBeventeen overseas strains have been compared with locally obtained samples.

7. Whte Clover—(a) Plant Breeding and Selection : The 1934 block of plants has been retained,
and the best 125 plants in the block have beéen put to further breeding tests. When their progeny
have been studied final selections will be made from the 1934 block.

The 1935 block of 4,500 single plants is still under regular observation.

The 1936-37 scason’s crosses have consisted of—

Ten crosses to complete diallel crossings of the seven plants used in the 1936-37 glasshouse
selection ; and

Five crosses in which the experimental crossings of Type 1 X Type 5 (Kentish) have becn
carried to a second generation.

The 189 plants in tiller rows have been under constant study.

(b) Pedigree Strain Production: No nucleus stock seed has been distributed this year, but from
the 58 acres sown down from previous distributions several thousand pounds of dressed seed have
been harvested this year and will be distributed by the Department of Agriculture.

Some excellent reports have come to hand regarding the behaviour of the pedigree white clover
under farming conditions.

A 1936-37 glasshouse selection has been made by the selection of seven plants, which arc
themselves exceptionally good plants and as the result of breeding tests are known to give good
progeny when inter-crossed. The seed from this selection is being raised in boxes prior to planting out
a 2 acre increase block.

(c) Single Plant Studies : In order to build up a permanent strain of clover, less aggressive than
our Type 1, plants are being sclected from a block of 1,600 single plants raised from lines classified
as being dominantly Type 2.
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In connection with feed-flavour investigations, type analyses have been made of a block of
1,000 plants grown from seeds hand-harvested from the white clovers present in Waikato pastures.

Some six hundred plants representing first harvest progeny from areas sown with pedigree seed
are under study also.

8. Montgomery Red Clover—(a) Plant Breeding and Selection: The 1936 block of 2,400 single
plants from controlled crossings has been under constant observation. Some seventy-four plants were
selected from this block for further crossing in pairs, but as the result of unseasonable weather these
plants failed to flower sufficiently. These crosses will be attempted again in the 1937-38 crossing-
season. During the last twelve months virus infection has heen most severe on all red clover single
plants. This is making the selection work more difficult and is tending to retard progress towards
improved strains.

(b) Pedigree Strain Production: As yet there is only one contract area of 3 acres sown with
nucleus stock from the increase area. This year only 9 1b. of dressed seed have been obtained from
the 4 acre increase block, which has been harvested for the third time in succession.

(c) Single Plants: A further 1,500 plants have been raised from best commercial seed and
station-grown lines. These are required in order to increase the supply of superior original plants.

9. Subterranean Clover—(a) Strain Testing: The strain-testing work has been continued and
the testing of three New-Zealand-grown samples with a view to certification is in progress.

Two field strain trials have been put down this autumn—one being at the Pure Seed Farm,
Lincoln, and the other on light plains land near Burnham. More field strain trials would be desirable
but sced supplies of selected strains are limited.

(b) Seed Production : Owing to the extremely wet weather experienced in the summer months
seed production from selected strains was not a success. Only small amounts of seed, each low in
germination, were harvested.

Seed production will be attempted again this coming summer.

10. Lotus Major.—The original fifty-four tiller rows have been reduced to fifteen. Plants from
them will be used for selection purposes.

Ecoroay axnp Fierp Triars.

During the year under review this Division has provided the seed for twenty-three sets of strain
trial field plots, which have been laid down by the officers of the Department of Agriculture. The
reports coming in regarding these trials indicate in most cases the superiority of the selected and
pedigree strains of grasses and clovers. In all, 108 such trials have been laid down in various parts of
New Zealand. Seed for special trials has been provided in addition to the above, and good reports
on pedigree seeds have been received.

PASTURE ANALYSIS.

Point analysis of pastures has been continued at Marton Experimental Farm and on several of
the strain trials sown down in this district, and also in connection with the pasture side of the feed-
flavour investigations. Analysis by weight, of the plucked and mown herbage from the plots both
at Palmerston North and Marton, has been continued, and some very valuable figures relative to
pasture changes have been secured. An attempt has been made to correlate ““ point analysis 7 and
“ herbage dissection analysis ” with a possibility of evolving a technique suitable to measure herbage
production and seasonal production of various species.

The lack of trained assistants precludes the extension of exact pasture analysis over a wide area,
but such work is highly desirable and will be persevered with as opportunity offers.

Pasture Survey.

During the year a system was evolved of mapping the country fairly rapidly so that even small
details, paddock to paddock differences, could be recorded. The area in Hawke’s Bay completed up
to 31st March comprises some six hundred square miles, and during the progress of this work much
valuable information concerning the pasture types has been obtained. Great value attaches to this
work, and it is probable that a much better general understanding of the pasture problems of the
country would result from a complete pasture survey of the Dominion. The potentialities of all
grasslands can be gauged fairly accurately by the use of the pasture map in conjunction with the soil
survey map. A very heterogeneous mixture of pastures and pasture species has been recorded, and
it is quite apparent there is much room for pasture improvement on a sound economic basis.

The factors influencing pasture type may be summarized as follows : Soil type ; farm management
and practice ; climate ; topography of country; proximity to rail ; top-dressing ; use of correct
pasture species for the particular arca ; and whether the country was originally bush-clad or not.

The map accompanying this report shows approximately the type of pasture existing and the
method adopted of recording such pasture types. The final map will be reproduced in colour and
will show more detail. The pasture survey is a  stocktaking  of our grasslands and should be the
basis for all future research and extension into pasture work of the Dominion.

FeEp Fravour ix CREAM.

The work in the Waikato has been continued during the past season, but the results secured,
while satisfactory in some respects, were disappointing in a few instances owing to the lack of
adequate co-operation on the part of a few of the farmers. The work at Frankton, Te Awamutu, and
Morrinsville was affected by staff changes and shortages in personnel. The findings during this
season corroborated those of the previous season, hut little fresh information has been gained.
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During the latter part of the year fresh arrangements were made with the Fields Division of the
Department of Agriculture with a view to initiating some more cxact detailed work at the Ruakura
Farm of Instruction during the coming season.

At Palmerston North, in conjunction with the Dairy Research Institute, work progressed along
lines similar to those of the previous season, and cows were fed with herbage consisting of rye-grass
pure, rye-grass and white clover, Italian rye-grass, and Ttalian ryc-grass and red clover. The small
areas sown down to provide special feeds (subterranean clover, annual white clover, and sweet vernal)
wore utilized as occasion demanded, but little information of significant value was obtained from these.
The results of the year’s work have brought about a change in policy, and in future endeavours will
he made to feed the various mixtures of herbage at different stages of growth to determine the
imfluence of this on feed-Alavour incidence, instead of as in the past, when various proportions of clover
to grass were fed for the same periods. The clovery pastures were definitely more prone to produce
an nndesirable flavour in cream in both the Waikato and Palmerston North districts. A considerable
amount of valuable information regarding pasture management has been secured in connection with
the feed-flavour investigation, and great care in the management has been necessary.

Careful attention has been given to the production of the pure feeds required for both the
grazing and stall-fed cows. The botanical composition of the pastures and pure swards has been
recorded and an endeavour was made to measure the amount and rate of growth of different pastures,
hut with limited labour and inadequate facilities this was not carried out as fully as was anticipated.

Chemical analyses and dry-matter determinations of the diets of the cows under fest have been
regularly undertaken.

(GREEN-KEEPING RESEARCH.

Very little new investigational work has been undertaken, the activities of research having been
concentrated more on weed eradication and the testing of chemicals in connection with turf production
and maintenance. The advisory officer engaged by the Golf Council reports having had a very
satisfactory year and has covered most of the North and South Islands, learning the problems of the
various golf and bowling clubs. He has given advice on most occasions where he has visited a club,
and has brought back with him several problems requiring attention on the experimental area.

CHEMISTRY SECTION.

The work of the section has continued along the lines of last year’s report, but special attention
has been given to some biochemical problems concerning grasses and clovers. The work on herbage
and soil samples from the Marton Area has been continued. Special attention has been given to the
movement of lime in plots treated with limestone at different rates of application, and much interesting
data has been obtained.

A considerable amount of time has been devoted to the analysis of material fed to cows n
connection with the feed-flavour investigations in conjunction with the Dairy Research Institute.
Fndeavours were made to produce artificially feed flavours in cream, from rye-grass and various
dlovers in the fresh state, and in various stages of digestion in vitro with digestive enzymes. Typical
“ feediness >’ was not produced in any instance, although flavours were readily produced from various
clovers when vacuum distilled. The flavours obtained after digestion with ptyalin were markedly
different from those produced from fresh material. Virtually no flavours were produced from rye-
grass. Investigation of the nitrogen partition in clovers and grasses and the variation found from
day to day was commenced. The results obtained were most interesting and are considered worthy
of being followed up next season. Marked differences in the nitrogen partition between grasses and
clovers were observed and daily variations were noticed, depending, apparently, on weather conditions.

The usual miscellaneous analyses have been made during the year.

PuBLICATIONS.

Tnvestigation of Feed Flavour in Cream and Butter. Bulletin No. 52, Dept. S. & 1. R.

Behaviour of New Zealand Certified Clovers in New Zealand and Abroad (N.Z. Journal of Agricullure
(1936), 53, 6. :

Qtrain in Subterranean Clover. N.Z. Journal of Agriculture (1937), 54, 82.

Tffect of some Phosphatic Fertilizers and Superphosphate-lime Mixtures on Turnip-seed Germination.
N.Z. Jowrnal of Science & Technology (1937), 18, 739.

Note on an Exudation of Glutamine from Chewing’s Fescue.  N.Z. Journal of Seience & Technology
(1937), 18, 844.

LECTURES AND DEMONSTRATIONS.

Tectures have been given to various Young Farmers” Clubs and at couferences held both in
Palmerston North and at other centres. Visitors to the research plots have been numerous, and a
considerable amount of time has been devoted to showing people over the areas. The number of
overseas visitors has been considerable, and the number of farmers from different parts of New Zealand
who have been shown over the plots indicates that there is an increasing demand for more intimate
knowledge of the pasture research work.

EquipMENT, IMPLEMENTS, AND APPARATUS.

Further evidence of the value of good implements has been demonstrated during the year. By
the use of tractors and cultivators the labour costs have been kept at a minimum and the working
efficiency of the staff has been improved.

4—TH. 34.
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ENTOMOLOGY DIVISION.
(Director : Dr. D. Mmirr.)
INTRODUCTTON.

P

The Entomology Division has heen established under the divection of Dr. D, Miller, of Oawthron
Institute, Mr. J. Muggeridge being Associate Dnev‘nm and Government Entomologist.  The Plant
Diseases Division will have an Em‘rmnologl W Section to deal specially with therapeatant problems,
in charge of Mr. W. Cottier. Co-operation has also heen effected with Canterbury Agricnitural Colloge,
Lincoln, where a section of the Division will function in charge of Mr. T. Morrison.

Tt is proposed to locate the headquarters of the Division at Cawthron Institute, Nelson, in order
to facilitate full co-ordination with the Kntomological Station of that Institute and 1

to uitlize the
excellent facilities already provided there. One ficld station will be established at Canterbury
Agricultural College, Lincoln, and the facilities and stafl at present at Palmerston Nerth will Dbe
transferred to Nelson during the winter months of 1937.

During the year reorganization has been proceeding on the above lines and the main investigations
reported on are those undertaken at Palmerston North and Canterbury Agricultural College, Lincoln.

Parmerston NorrH.
(J. MucerrIDGE, Associate Dircctor.)

Entomological activities for the past year are conveniently referred to under the two headings—
Routine and Research -

Routine.-—The rou‘(mo work of this section occupies a considerable amount of tin’w and congists
in identifying insects for the general public and advising them on smitable methods of control.  In
addition, it provides an adnsory and working service on entomological probleims met with by the
Depar’tmen{, of Agriculture. Records of some of the more important insect pests are kept and new
information in regard to them is published as occasion demands. During the past vear the fellowing
insects hitherto unrecorded in New Zealand made their appearance -—

(1) Parlatoria pergandei.—From plum at Tauranga.

(2) Eucalymnatus tessellatus.—On Kentia palm imported to Napier from Australia,  The
identity of this insect has yet to be confirmed by the Tmperial nstitute of
Entomology.

(3) Rlack currant bud eelworm (Aphelenchoides ribes)-—Hitherto this pest was recorded
only from England. In New Zealand it has been digcovered in material from the
Wairarapa and Hawke's Bay, and from appearances must have been present in the
Dominion for some years prior to its discovery. In the Wawarapa it is stated to be
causing trouble, but, unfortunately, there is no known control for Inguiries are
being made concerning the cconomic importance of this pest with a view to arranging
mvestlg(xtlons mto Oon‘rrol should they be warranted. An account of the celworm
is in the course of preparation for publication.

(4) Chortoplila florilega.-—From onions near Christehurch. A detailed account of this pest
is being prepared for publication.

Research.—The problems dealt with under this heading are as follows -
(1) Biological control work on Diamond-black Moth (Plutelle nﬂ(z(w,l' ,;)(%mw's‘).
) Biological control work on White Butterfly (Pieris rapac).
3) Use of oils against red mite.
4) Use of insecticides against white butterfly.
5) Control of mealy- bu(r on hot-house grapes.
) Citrus mnsect pests.
(7) Other investigations.

Biological Control of Diamond-back Moth: A special study of the diwmond-back moth (Plutella
smaculipennis) problem was undertaken with the object of gaining a better control of this pest, if
practicable, by the use of natural enemies. A detailed veport which dealt with field surveys, anatomy
of the larva, life-history studies, and natural enemies of the moth was presented in June, 1936,
This inves‘mgatlon showed that the only known natural enemies in New Zealund were—(1) an
undescribed species Angitta ; (2) an undescribed species of Diadrowmus © (3) the fungus Entomophthora
sphaerospherma ; and (4) two Sryphid predators.  Of the nseet parasites none appears to be of any
value in checking the pest, while the fungus, dependent as 1t is on climatic factors, is not prevalent
normally at that period at which the most severe damage ocenrs 1n cruciferous crops.

The Imperial Lz=ttcte of Entomology was requested to search for suitable pa m sites in Mngland,
Their investigations shovied that the larval parasites (Angitic cerophaga and A, fenesiralis) were
important controlling factors which frequently parasitized between 70 per cent. and 80 per cont. of
the moth in England, and consequently it was considerod advisable to introduce them into New
Zealand. A detailed report dealing with parasite 1mportations has already been presented, but a
brief outline of the work to date is as follows

The first three control shipments of Angitia fenestralis were veceived from the Farnham Laboratory
during August, 1936.  An attempt was made to breed from those parasites received alive, and mass
breeding from the adults was begun on 12th September, 1936.

Owing to the fact that there is no hibernation period in the life cycle of the introduced parasites,
and that the diamond-back moth is not present in the ficld in any great wombers in December, it was
necessary to continue rearing the parasites in the laboratery until that time.
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Prom August to March nclusive the consignments received and utilized for the laboratory
breeding and field work were as follows -—

Number of consignments yec .. 15
Total number of cocoons received .. .. .. L. 65,713
Total number of adult parasites alive on arvival .. NS L. 21,233 (9,926 females, 11,307 males).

Owing to restriction of space, &e., it was not possiblo to utilize all this material in the laboratory,
and approximately three thousand parasites were liberated in the ficld in Hawke’s Bay in September
in the hope that some of them might find hosts.

Breeding in field cages in Hawke’s Bay was begun on 18th November, and after the beginning of
December the greater part of the material received was sent there, only u small part being retained
in the laboratory.

The results of the laboratory experiments are as follows :—

Total number of females utilized for breeding .. .. 5,104
Total number of parasite pupee rearcd in the laboratory .. .. .. L. 14,672
Total number of aduit parasites reared in the laboratory .. .. .. .. 6,412

The parasites thus veared in the laboratory and, in addition, supplies of parasites received from
Kngland after December were placed in ficld cages im Hawke’s Bay, and the first parasite pupe were
collocted from these cages on the 10th December.

From the parasite-breeding work conducted in field cages in the field, 14,634 pupe were reaved,
and the total number of adult parasites reared was only 1,167.

The total percentage mortality of the parasite pupe was 92. The majority of the pupse was
oxtraordinarily large, but is expluined largely by the presence of an important native hyperparasite.
The final analyses of the hyperparasite position are not available at present, but preliminary analyses
indicate that 65 per cent. or more of the primary parasites have been destroyed by these secondaries.
The hyperparasite causing the mortality has been identified at the Imperial Institute as a
Bupteromalus sp.

In addition to the above work, liberations of 6,104 of the above parasites were made in the field
in Hawke’s Bay, and at the time of writing it is interesting to record that field recoveries of the
introduced species have been secured. A considerable amount of time must now elapse before the
results of the experiment will be known, but meanwhile field surveys will be carried out as often as
circumstances will permit.

Biologieal Control of White Butterfly : It is again pleasing to report that the introduced parasite
of the white butterfly is proving an outstanding success in holding this pest within reasonable limits.
It is difficult to see the importance of this control measure in its true perspective, but the writer is of
the opinion that were it not for the presence of the parasite the successful growing of some six hundred
thousand acros of cruciferous crops in New Zealand to-day would be so uncertain as to render it
impracticable.  In the last annual report it was mentioned that under wet conditions a differential
vate of parasitism was fonnd to occur, depending on whether the butterfly chrysalids were found in
wet or dey places. The infinence of these wet conditions was such as to lead to the belief that in wet
soasons sneh s those of the last two summers the butterfly would increase and again prove a menace
0 the crops.  Fortunately this has not occurred, although in many places where field surveys have been
carried oub there are signs of the pest increasing ; but, apparently, the parasite, although less efficient
under web conditions, is still able to keep its host from developing into a serious pest.

In the ease of market gardening of cabbage, &c., & hetter degree of control of the pest is required
than that which obtains for field crops, and consequently spray work on the control of the buttertly
has been carried out : this will be dealt with later in the report under the heading © Insecticides for
White Butterfly.”

During the past year a considerable amount of field work was carried out which had both
seientific and economic vilue. It was of scientific value in that the proportion of parasitized to
unparasitized pupm collected proved to be a definite measure of the importance of the parasite, and
also proved of significance when compared with results obtained in previous years. 1t was of economic
value in providing approximately twelve thousand parasitized and unparasitized chrysalids. The
material shus collected was all transferred to cold storage, and during the winter months the unparasitized
chrysalids were parasitized under heated glasshouse conditions and again transferred to cold storage,
where all parasitized material was held. Subsequently, during the summer and autumn months the
parasites were reared and distributed wherever required. In response to the numerous inquiries from
all over New Zealand 100,000 porasites were sent out-—4,000 to the Wellington Province, 16,000 to
Aucklond, 20,000 to Otago, and 60,006 to Canterbury.

Use of Oils against Red Mite : Kxperiments wore again conducted in both field and laboratory
on bhe offect of winter oils on the overwintering eggs of Paraielranychus pilosus, C and F., the common
rod mite on orchard trees in New Zealand. The purpose of this was to corroborate previous findings
and also to investigate certain matters in regard to technique. The past scasons’s work has demon-
strated that previous findings are correct, viz.:—

That with a & per cent. oil concentration—

(1) Inereasing the viscosity of the winter oil through a range from 95 sec, Redwood 1
at 100° T. to 399 sec. at 100° F. has no appreciable effect in increasing the
1l of eows secured.  The average winter oil used in New Zealand to-day is
in the vicinity of 85° to 120° Redwood at 100° F.

(2) Bmulsification has no appreciable effect on oge-killing properties of the oil.
o the current work three types of emulsifier were used to secure varying
types of stability—viz., & miseible oil, an ammonium oleo-resinate emulsifier,
and a lime-casein emulsifier, all in order of decreasing stability. No worth-
while differenco in kill could be detected.
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It is thought that all likely methods for improving the type of winter oil spray have now been
mvestigated, and nothing can be suggested that will offer any real advantage over the good commercial
oils used to-day for winter applications against P. pilosus. It may be possible to improve the kill sccured
in winter applications by increasing the concentration of oil to water in the spray—e.g., from b per cent,.
to 10 per cent. strength. This, of course, will be governed by what concentration the trees will stand
in the late winter, and will be tested in the coming season. The difficulty of killing £. pilosus winter
eggs with petroleum oils is apparently a characteristic of this species.

Since 16 seems that there is little possibility of any substantial improvement at present in winter
application of oil sprays it is proposed to discontinue this phase of the work except for some experiments
on the effects of concentration as explained above. Without some fundamental work on the method
of killing red mite winter eggs there is little prospect of an advance being made in the improvement of
petroleum oils for winter treatment of P. pilosus eggs. 1t is preferable to investigate the possible
methods of summer treatments before any such fundamental work should be considered. From work
performed to date it is known that summer oil will give an excellent kill of mites, and investigations
made last summer showed that summer eggs of the mite were also readily killed by this treatment ;
this, of course, requires corroboration. The present recommendations for summer applications state
that two summer oil sprays should be applied, with an interval of ten days between them—usually in
January.  Work last season showed that on heavily-infested trees that received no winter oil P. pilosus
was browning the trees in November. Where, however, winter oil at 5 per cent. concentration was
applied browning was retarded until towards the end of December, but even then summer treatment
became necessary. Trees that received no winter oil but which were sprayed in November with two
sutumer oils at an interval of ten days were beginning to bronze at the time of treatment, but an excellent
kill of mite was secured, and by Christmas the trees were green again and in better condition than those
in the plots sprayed with winter oil only.

Although summer oil is very effective against the mite the difficulty is to work it into the sulphur
programme necessary for the control of fungous diseases. The possibilities of summer treatment will
be further explored in the coming season.

Before long it is hoped to be able to present a detailed report on all winter oil experiments for
publication, mainly with the object of providing a statement of the case.

Use of Insecticides against White Butterfly : This work was carried on further in the summer of
1936-37 and is now completed. The object in prolonging the investigation over three seasons was to
test out the keeping qualities of derris and pyrethrum insecticides. Pyrethrum sprays and derris dusts
were again effective, and the materials used were known definitely to be at least three years old. 1t
was considered that the period over which derris and pyrethrum insecticides remain efective is very
important if these materials are to have any place in the insecticide programme. The experiments
at the experimental area were greatly curtailed this season on account of the almost total absence of
white butterfly from the cabbage plots put down for the work. It was possible, however, to collect
several thousand caterpillars and thus infest certain of the plots artificially, all 1936-37 work being
carried on blocks so infested.

Arsenates are the cheapest insecticides that can be used at the present time to combat effectively
the white butterfly. There is a prejudice against their use, however, on account of their poisonous
nature, and a chemical investigation was carried out on the question of this spraying residue on market
cabbages and caulifiowers. The results of this work have shown that with reasonable care and the
provision of a suitable interval between spraying and harvesting there is very little danger of poisoning
from the consumption of cabbages treated with lead arsenate.

It is proposed to prepare and publish a detailed account of the whole of this work,

Control of Mealy-bug on Hot-house Grapes: A certain amount of work on the control of grape
mealy-bug (Pseudococcus maritimus) was carried out in glasshouses at Palmerston North, but owing to
lack of sufficient time to devote to this work the results were not very satisfactory. It was demon-
strated, however, that by stripping the bark from the vines and then painting them with a paste of tar,
clay, and water excellent control of the pest was secured. Fumigation by spreading calcium cyanide
on the floors of the houses gave very unsatisfactory results. The houses were by no means gastight,
however, and the fumigation was carried out by the owner. It does appear, however, that this material
1s not very cfficient for fumigation against mealy-bug in the average glasshouse.

Citrus Insect Pests: Investigations of the insect pests of citrus and their control are at present
being undertaken with the co-operation of the Department of Agriculture. Most of the work has been
written up, but the final statement is awaiting the results of experimental work at Auckland on the
white-wax scale (Ceroplastes sinensis).

Other Investigations : Work on the bronze beetle and codling moth was carried out in conjunction
with the Plant Diseases Division and will be reported on by that Section.

UANTERBURY AGRICULTURAL CoLLEGE, LiNCOLN.
L. Morrison.

L. Diamond-back Moth Conirol.—(a) An attempt is being made to breed, in large numbers,
parasites of the diamond-back moth. A glasshouse 100ft. by 30ft. was planted with about six
hundred cabbage-plants. As soon as the plants were fairly well grown diamond-back moth pupa were
collected in the ficld, allowed to emerge, and after they had mated were liberated in the glagshouse.

A consignment of 364 Angitia cerophaga parasites was received from Palmerston North and
liberated in the glasshouse on 22nd January, 1937. The parasites appear to be established and to be
breeding freely. The immediate aim of the work is to find out the behaviour of the moths and their
parasites under glasshouse conditions during the winter months. There are no data available to show
if Angitia cerophaga, which has been introduced from Britain, can survive the winter in New Zealand
in an unheated house.
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(b) The Degree of Parasitism which takes Place in the Faeld by the N atwe Angitia—wiz., A. lateralis-
in the South Tsland.-A native species, Angitia lateralis, attacks the diamond-hack moth in New Zealand.
Work carried out by Miss Robertson showed that parasitism by the native species seldom rose above
1 per cent. in the North Island. In order to obtain similar data for the South Island collections of
diamond-back moth larvee and pupse from field crops have been made, and these are forwarded on
to Palmerston North periodically to be dealt with there. Up to the present time these collections
have been made only in the vieinity of the College. It is intended to make such collections from various
districts throughout Canterbury. Already it 1s clear that parasitism by the native species of Angitic
veaches a very much higher degree in the South Island thav in the North Island, at least in so far as
the College area is concerned. Data of this nature have a direct bearing on any future work in
connection with the biological control of the diamond-back moth by an introduced parasite closely
related to the native form.

2. Wheat Bug.— In November, 1936, the Director of the Wheat Research Institute drew
attention to the fact that certain lines of wheat from Otago produced sticky dough during
fermentation, and that a similar defect occurred in lurope, due to the attack of certain insects
on the grain in the field. It was decided that a thorough investigation of the problem should he
undertaken in order to find out if the insects responsible for the damage to wheat in Hurope had heen
accidentally introduced into New Zealand or if some other insects were responsible here.

North Otago was visited during the latter part of December, and a number of farms in the wheat
area around Oamaru, Five Forks, Ngapara, Duntroon, Bortons, and Papakaio were thoroughly
inspected. The wheat crops were examined and collections of insects made.  The nature of the damage
to the wheat grains pointed to the fact that sucking-mouthed insects were responsible. Hence
special attention was paid to these. Aphids were present in most of the crops examined, but not in
sufficient numbers to be responsible for the defects occurring in wheat. It soon became evident that
Hemiptera-Heteroptera (bugs) were present in large numbers in all the crops examined. Numbers
of bugs were collected from wheat fields, from clover, from shepherd’s purse, and other vegetation.
The bugs were brought back alive to Lincoln College and sorted out. It was then decided to experiment
with the bugs on growing wheat at the College. Insect-proof cages were erected on Jumbuck,
Cross 7, and Tuscan wheat on the plots belonging to the Wheat Rescarch Institute, and the insects
were introduced into the cages on 22nd December, 1936. Dr. Miller, of the Cawthron Institute,
identified the various bugs, and there were four different specles represented —- viz., Stenobus
binotalus, Hudsona anceps, Nysius sp. (probably Huitond) and Diclyolus caenosu The species
Dictyotus caenosus was relatively scarce in individuals and there was not sufficient live material to
include this one in the experiment. With the exception of Stenolus binolatus, which is cosmopolitan,
all the others are native to New Zealand.

An examination of the cages a month after the experiment was laid down showed that the bugs
were still alive and active. The caged wheats were harvested and threshed ecarly i February.
When the wheat grains were examined it was found that they were affected in the same manner as
the slimy-gluten wheats from Otago of the previous season. The three species of bugs-—Stenotus
binotus, Hudsona anceps, and Nysius sp. (Huitoni)—were each vesponsible for damage to wheat.
From the preliminary nature of the experiment it would be unwise to draw definite conclusions as to
the relative importance of the various bugs or to the degree of attack shown by the different types
of wheat. It is proposed to go further with this work next wheat season, and in the meantime
arrangements are being made to carry out experiments on a larger scale, and also to work out the hife
higtories of the bugs responsible.

3. Hessian Fly — 1t was intended to carry out a survey of wheat crops this season in
order to gain some accurate data in regard to hessian fly damage. This survey had fo he
confined to a few crops in Canterbury in the immediate vieinity of the College. Fvery crop examined
showed the presence of hessian fly. In most cases the infestation varied from about 0-b per cent.
up to 3 per cent. or 4 per cent. In one instance--viz., on the farm of Mr. Dulieu, Deep Dene,
Lake Ellesmere-—a crop of College Hunters was damaged to an extent of approximately 25 per cent.
The damage varied considerably in different parts of the field.  Owing to the fact that the crop was thin,
the hroken straws were lying flat on the ground and could not Le gathered by the binder.  For this
reason hessian fly damage to a thin crop is much more serious than a similar infestation where the
crop is thick.

CawrrRON INSTITUTE.

At the Cawthron Institute attention has been given to readjustient of the laboratories and the
insectaries for the bousing of the Division’s staff. This involved the reconstruction of the large
insectary so as to have two, one of which will be heated and partitioned. Attached to the other iy
the new quarantine room and workshop. In the quarantine room the cool-store chambers open so
that shipments of insects can be kept in strict quarantine once they have been placed in the cool-store.

AGRONOMY DIVISION.
Divector: J. W. Hanwrerp.
INTRODUCTION.

Headquarters have now been established at Lincoln on land leased from the Canterbury Agri-
cultural Uollege, and offices and laboratories are heing erected thereon.

For convenience of organization the work of the Division is divided into three sections, as
follows :—

(1) Crop Eeology and Plant Introduction.—Initial trials of all material, whether introduced or
raised by the Division, are carried out either at Lincoln in the South Island or Palmerston North
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(2} Plani Breeding—Flant breeding in any crop is undertal
of the moterial available in New Xealund, as Tar
preliminary work leads not only to i
recommendation and distribution of superior varieties ainy already i existence.

In the main, the breeding technique follows that adopted by other plant-breeding stations, but
has necessarily to be moulded to local requivements and to the faeilitics available.

(3) Pure Seed Production.—The purification and distribution of existing varietics and of material
introduced or raised by the Division is o very necessory and important phase of crop inmiprovement,
Huch material serves as foundafion stock for inc > wnd distribution wmder the Government scheme
of seed certification.  Whereas in the past activities have been more specifically confined to the
purification and distribution of standard ecommercial varicties, attention is now being diverted to
a wmore usefnl phase-—namely, the dishvibution of varteties of proved merit not previousiy grown in
New Zealand., This is due directd the plant breeding and plant introduction activitics of thig and
other Divisions.

Although the demand for »
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The co-vperation of
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organization of controlled distribution.

Fizrn Crors.

Wheat.—This Division is concerned only in the multiplication and distribution of pure seed
wheat.  This is raised from single plant selections, which are multiplied individually for two seasons
to ensure non-segregation, and then bulked. The control of loose and stinking snuts by means of
hot-water treatment is an important factor.

£

rom the distribution of standard varieties to
e

reased include Tamui and Tatroa-—two early

Activities have now been almost entir
that of new introductions. New wheats no

spring varicties selected from Ports G he Wheat Rescarch Institute—and Ben Cubbin,
a variety introduced frons West Australia ew Zowland farwer, which has gained populanty in
the Oamarn district.  Also ineluded is Lin Calel, an Avuentine varioty propagated by this Division,
which, owing to its outstanding perfos i 1o be hiereased as rapidly as possible.  In field trials

it has either equalled or exceeded in
quality is exceptionally good. A farino
indicated its quality as being superiov
to the best wheat grown in Canada.

the standard variety Holid-siraw Tuscan, and its baking
2ph report on seed vaised by this Division at Lincoln last season
o any New-Zealand-grown wheat previously tested and equal

clections of Hunters I and Hunters i1 have been isade with a view to distribution uuder
Rescle ) : : -
cortification.  Hunters 1T has been released this season, and Hunters [ will follow next season.
riew of the interest In vernalization, trals were undertaken this past season with two spring
T View : v _ _ i 8
and two autuinn wheats, each of which was vernalized for cleven, eighteen, and twenty-five days and
sown in late spring.  In all cases maturity bus hastened in proportion to the length of vernalization,
but the extent to which this was induced by twenty-five days’ treatment was insufficient to be
regarded as having any economic significance.

Oats.—Pure seed of Gartons Abundance, Resistance, Algerians, und Duns has been raised and
distributed.

Observational trials of twenty-cigl

ot varictiod

mostly recent introductions, were carricd out ab three
contres, and the same series was grown L o i ocwn replicated yield tvial at Lincoln.  Field trials
of six promising varicties weye andertaker at Lincoln and i five other centres by the Fields Division,
In addition, the variety Resistance was grown on ten farmg in Southland for comparison with the
farmer’s own variety. Resistance is a winter iety rased by the National Institute of Agricultural
Botany, Cambridge, and introduaced 1n l%?: 5. breoall Fb}"”zts; z*a;."na,s outylelded every Q’ﬁher variety, and
owing to its winter hardiness and strength of sivaw It promises to become a very important varicty
for the South Island. It 18 yet too early to swpgest that it wight entively replace Gartons Ahundance
as the standard white oat, owing Ho the somewhat higher proportion of husk to kernel and a
correspondingly lower bushel weight.  Anthony is a new variety of promise resembling Resistance, but
less susceptible to vast.

Black Supreme has given counsistently good results and is likely to become u popular black oat.
Phere is no demand for Ruakura, although it is proving an czcellent rust-resistant parent for breeding
purposes. Lampton is highly resistant to rust and smut and is being used ax a breeding parent, but
in other respects fails as a com mercial oat.  Cevtain Algerian selections recently introduced from New
South Wales are showing promise.

Breeding work has been confined to Ruakusa X Lampton, Ruakura X Gartons, and Ruakura
x Algerians.  F, seed s now b(:ing threshed from faegrag:m]espf ‘thesg erosses, some of which are showing
distinet promise. Selections within these rogates are beig carried out at Palmerston North and
FLincoln independently for North and South Island conditions respectively. The selection of an oat
suitable for the North Island is restricted to one that can be grown profitably in the seed-producing
districts.
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Barley.- —Pure seed of standard varieties has been produced in the past and may again become
desivable.  In the meantime arvaneements are 10 hand for the tegting of a namber of New Zealand and
foreign varieties next season.

Maize ()wing to the prohibition of imnorts feom tiek-10
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0 be abandoned. Maize 15 perhaps the
i 1 are urgontly required to
e hope of suecess in those
Jmmm? ullm\ ation.  Materal for

tria
easiest crop that the dairy-favmer
determine which, il any, of the ¢
districts where this crop iy at preser
further trials next season i« on order from abroad.
Gurden Peas-—-Beed of gavden peas is grown extensively in New Zealand for cxport. Seed stocks
which become impure have In the past had to be replaced by the by fion of fresh stocks from
overseas.  These at times are little if any betier than those discsrded by the merchants, and it
desivable that they should be sble to see the growing crop {ross which their stocks are to be drawn.

Followiny Hm practice adopted for some vears, sn ares of abont 8 acres has been devoted to the
raising of nucleus stock seed of garden peas on contract with merchants.  This activity has heen much
am)wuaﬁmi, but is likely to be curtailed in the vear fature and attention devoted to the multipli-
cation of new crosses which are now showing great promise in ¥,

Green-feast is undoubtedly the most pgpulm varl fn this (oun’rr/ and Yorkshire Hero perhaps
the heaviest yielding. Tt is from the crossing of these two varietics that some very promising
segregates have been raised in which are combined desivable features of hoth pavents.

Field Pens.-—TField peas afford a crop that can he handied conveniently on dairy-farms and should
he more extensively grown as a supplementary feed for pigs during winter.  Attempts to decide on the
most suitable Vanety for N()f‘r‘n I% and (‘O“d]l»h)ﬂq harv'e\, not so far met with success.  The trials Taid
ssonal conditions.

hove now been raised, and the variety 18 being
test <>d out a8 & Ccover crop l vy Hw Bortieuiturs wion of the Department of Agriculture on a large
number of orchards. Tts chicf virtue lies in winter hardivess, and it proved far supetior in this
respect to Partridge when autumn sown at Lineoln.

The major work in this crop has been an attempt to mapmve the yield and quality of peas grown
and dried for local consumption and export.  Of all varieties the heaviest vie d*ng and most (“(tonsl\el"
grown is Partridge. A valuable export trade has developed, and the variety 1s used locally in thp
manufacture of split peas. Any 1mprov0men1», therefore, in either vield or quality would Le of con-
siderable economic value. A new sclection of Partridge infroduced from KEngland via Tasmania has
this past season outyielded New Zealand Partridge by 39 per cent. !)emgr later than the New
Zealand strain it was favoured by the wet scason, and this figure is probably an overcstimate of its
performance in a normal season.

In export quality it probably falls short of the New Zealand Partridge, being paler in colour and more
dimpled, and the latter characteristic is likely to render it un]mpuLxI for splitting.  Nevertheless, the
mcreased yield should outweigh any diserepancy i pzlw, and the variety will have a very definite
place as a crop for pigs and sheep.  Furthew trials are being arranged, and the seed stocks are being
multiplied by Canterbury Agricultural Coflege in anticipation (YP a demand.

An extensive breeding progravmume in field peas, now in B, and T, is progressing, and results are
promising.

W l\lte Tvory is regarded as the ideal pea for splitting, bub ow mo to erratic yields it is difficult to
obtain and merchants have had to resort to the use of Partridge. RBlue Prussian is the standard blue
pea for boiling and canning, but here again the yield is unveliable and the quality such that it
compares very unfavourably on the B r’msb market with Ewmsh— and Continental-grown peas. It is
in an endeavour to rectify these defects that the present breeding programme has been mstituted.  High-
yielding segregates of correct type have been produced but their quality is a matter yet to be investi-
gated.

Dotatoes.—In view of the efficacy of seed certification, the production of pure and healthy seed
potatoes is now regarded as unnecessary, and the Divicion’s work in this conmection has been dis-
continued except in the case of a fow new intmductions

Attention is now almost entirely devoted to the breeding of new varietics by crossing commercial
rarietics with certain of the species 1c<,omly dl&;(,m/mm in ‘mutn America and nnwducod by Russtan
and German explorers. Tnitial crosses were made it 1935-36, and the F L plants raised this past scason.
It is too early vet to comment on these progenies, many of which have not yet been harvested.
Relatively fow of them appear, however, to be of a type that might be of commercial value, and it is
evident that back-crossing on to commercial varietios will have to be resorted to. This project is
surrounded with difficulties, perhaps the greatest being that of devising effective lsolation to pr(wen’h
the spread of virus discase.

Rape.—The original selection work hag led to the commercial production of rape seed in New
Zealand under certdu ation.  This Division now produces annually mother sced of GHant and Broad
Leaf Essex varietics which s distuibited to merchants who grow the certified seed on contract.
There has been a ready sale for certified seed, and raneh spprecistion has been expressed by farmers
in respect to its standard. It is nm’)m“t:mﬁ; to record that the prejudice against New-Zealand-grown
brassica is thus being removed, and the way is open for further development in this direction.

Present indications are that ,s(mwmtm from crosses between Broad Leat Hssex and Giant, back-
crossed on to both parcuts, are likely to prove more productive and of better type than cither parvents.
An annnal swedelike rape is also being wsed for erossing PUrposes in an endeavour to introduce early
maturity. Other crosses between rape and s kinds of kale are also being studied.

Swedes and Turnips.— Most of the varieties resistant to club-root are regarded as too high in fibre
content and not of a type to appeal to farmers.  Crosscs between popular but non-resistant varieties
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have been made with varieties of proved resistance. F, seed of thirty-three different crosses was
raised last season, and arrangements have heen made to study the F, segregates when grown on club-root
infected land in Southland.

Brassice Crosses A series of interspecific crosses are affording interesting material, even though
their econoric possibilities are far from evident.

Lucerne.~The initial study of a large number of plants by means of inbreeding was concluded. in
1933-34.  The parent plants which consistently gave the best inbred progenies were crossed with one
another in 1934-35, the object being to determine the most promising combinations. The F,
progenies thus secured were studied during 1935-36, and from these the best plants from the best
combinations were selected as basic material for strain building. They were grouped and transplanted
into isolation blocks last season at Palmerston North, but, unfortunately, owing to the abnormal
seasonal conditions virtually no seed was produced, therefore the seeding of these plants will have to
he repeated next season.

As already mentioned, the mitial study of the parental material necessitated inbreeding, which,
owing to loss in vigour and extreme reduction in seed production, was possible in most plants for only
two generations. Nevertheless, a high degree of uniformity was attained, and in certain instances was
accompanied by little reduction in vigour, indicating the presence of relatively few undesirable factors.
The most promising of the I, plants were then crossed with other desirable but unrclated L, plants,
and these progenies have been grown during the last season. As might be expected, the majority have
regained normal vigour and in many instances far surpassed in yield the open-pollinated Marlborough
used as a control. Tt is hoped then, by further inbreeding and outcrossing conducted over a series
of years, to eliminate most of the undesirable and generally recessive factors and synthesize into one
strain the maximum of desirable and the minimum of undesirable factors. In such a strain self-
fertilization would result in little, if any, deterioration, and the significance of this is appreciated
when it is realized that self-fertilization occurs in the field to an appreciable extent.

Linen.—Owing to an Kmpire shortage of raw material for the manufacture of linen fabrics and
cordage it has become desirable to investigate the possibility of growing linen flax and the manufacture
of linen fibre and tow in New Zealand. Four trials were therefore laid down at Palmerston North,
lincoln, Leeston, and Timaru with Liral Crown, a variety bred for fibre production by the Linen
Industry Research Association. Yields of straw and seed proved to be well up to English standards,
and the trials indicate that production in New Zealand should be profitable, provided that the tests
of quality and quantity of fibre in samples sent to England prove satistactory.

Tiven if the establishment of manufacturing plants is not immediately undertaken the production
of flax-seed for export offers prospects of a promising industry.  In view of the dual possibilities ahead- -
namely, the production of fibre and seed —four fons of seed are now on order. It is anticipated that
this quantity will produce enough seed in 1937-38 for the sowing of an area in 1938-39 sufficient to
supply the requirements of a factory. Alternatively, the seed produced can be exported.

Vetches and Tares—Owing to the damage caused by the black aphis, black tares are now rarely
grown for seed, the price of which is therefore very high. An increage in the area in legunies is desirable
in the grain-growing distriets and in orchards, and therefore a new vetch now being multiplied and
tested extensively throughout New Zealand is a welcome addition, hecanse it has proved over a number
of years to be immune to black aphis. In addition, it is more productive, retains its leaves longer than
the black tare, and gives a satisfactory yield of seed.

Soya Beans. --Observational trials of fourteen varieties were laid down in six centres, and at
Palmerston North a wider range of varieties were included in a yield trial. Yields of 30 bushels to
35 bushels per acre have been obtained in parts of the North Island and there are no serious difficulties
in the cultivation of this crop. It is difficult, however, to visualize its economic possibilities in view
of the cheaper production of linseed oit and the ample supplies of protein foods in New Zealand. The
quantity likely to be used for baking and domestic purposes would be insufficient to warrant the erection
of the necessary plant for processing the beans.

Onions.—Mother seed of several long-keeping varieties of onions is being raised for distribution,
and it ig anticipated that the general adoption of these varieties will help very materially in reducing
the serious wastage that now ocewrs during storage.

BOTANY SECTION.
(Botanist : Dr. H. H. Arran.)

1. Co-operation Rouline—As in previous years, assistance has been given to all Departments
requiring botanical information and also to the various Divisions of the Plant Rescarch Bureau. The
past year has shown the same interest in determination of hoth indigenous and exotic species, from all
the sources previously enumerated, especially from Inspectors of Stock, Instructors in Agriculture,
business firms, and educational institutions. Over four thousand specimens have been received and
reported on.  Considerable additions have been made to the herbarium, partly from the above-mentioned
material, partly from collections made by the staff, and partly by exchange. We arc indebted to
various Ruropean and American institutions for material in cxchange, and to the Auckland Museum.
Of special interest have been a set of specimens of ragwort and allied species from the Royal Botanie
(ardens, Kew, and a set of speeimens from the Auckland Museum, illustrating some of the taxonomic
work of the late Dr. L. Cockayne. Hxchange of publications with individual workers has again provided
much useful material for the working library. 1t is pleasant to state that, though many unrecorded
weeds have been found by us or brought to our notice, no new weed of very serious importance has
come before us this year., Work has been carried out at the herbaria of the Auckland, Wellington,
and Dunedin museums in connection with special problems.
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2. Field-work.—This has been mainly in connection with ragwort, but on each field excursion
opportunity has been taken to deal with general botanical problems. The ragwort areas visited have
been in the neighbourhoods of Te Awamutu, Otorohanga, Tirau-a-moa. Ruakura, Putarura, Mamaku,
Arohena, Owaka, and Dunedin. Incidentally, much important material was ohtained for the herbarium,
The progress of Spartina plantations was examined at Thames and at Westfield. It is of interest o
record that Mr. Parr has located at Westfield the first seedling Spartina known with certainty in New
Zealand. In connection with the work on facial dermatitis in sheep and photo-sensitivity in general,
further botancial studies were made at Lake Tekapo, especially in the experimental area, and at Lake
Wanaka. Special attention was given to the distribution of the various species of Hypericum and
Polygonum, both genera being suspected as causes of photo-sensitivity. Various matters investigated
during the field work are being dealt with in papers under preparation. A visit was paid to the
regrassing experiments on the Dunstan Mountains, under the guidance of officers of the Department
of Agriculture, and a short report made to that Department.

3. Research Work.—This has been continued on the lines indicated in previous reports. Mr,
Zotov has advanced his studies of the taxonomy and ecology of indigenous grasses and grasslands in
a basis especially for an investigation of problems arising in the South Island tussock-grasslands. He
has also completed his studies on the vegetation of the Tararua ranges, and with his co-workers has
prepared a full report for publication. T have continued work on special genera of grasses and on the
taxonomy and ecology of both indigenous and introduced plants in general, with special reference to
a full survey of the weed position.

Much time has heen given up to various aspects of the ragwort problem, and a considerable advance
made in our knowledge of the life history of the plant and the effect of sprays. Since his appointment
to the staff, Mr. Poole has heen located at Hamilton and has devoted his time to the experimental and
observational work planned by the Fields Superintendent of Auckland at the Farm of Instruction
at Ruakura and on the experimental farm at Mamaku. He is also assisting in the general campaign
instituted against ragwort. A very comprehensive programme of work is in hand, and reports will be
made as data accumulate. It is premature to give any general conclusion in this report. This will
be done in due course as reports from the officers in charge of various sections come to hand.

Attention has been paid to reputedly poisonous plants, and arrangements are being made to
co-operate in feeding tests on certain of these. Work on poisonous plants has been made a definite
feature of the general weed survey in progress.

4. Publications.—In addition to several shorter articles the following papers were published during
the year :—

(1) St. John’s Wort and Allied Species. N.Z. Journal of Agriculture.

(2) Indigene versus Alien in the New Zealand Plant World. Ecology (America).

(3) An Introduction to the Grasses of New Zealand. Bulletin No. 49 of the Department of
Scientific and Tndustrial Research.

(4) Ecological Features of the Main Islands. In Handbook for the Aunckland (1937) meeting
of the Aust. & N.Z. Ass. Adv. Science.

(6) Indigenous Grasslands of New Zealand. Ibid.

(6) Life-form Statistics of the New Zealand Flora. Journal of Ecology (England).

(7) An Artificial Cross between Phormium colensoi and P. tenax. N.Z. Jowrnal of Science
and Technology.

In course of publication are papers on the origin and distribution of the alien flora of New Zealand ;
the Cladonize of New Zealand (both rcad at the Auckland (1937) meeting of the Australian and New
Zealand Association for the Advancement of Science) ; and a survey of the work done on wild hybrids
throughout the world (Botanical Review, America).

A paper by Mr. Zotov on the relations of the climate to timber-line was read at the Auckland meeting
of the Australian and New Zealand Association for the Advancement of Science. This and his paper
on leaf-anatomy in New Zealand grasses arc being amplified for publication.

A number of papers are in preparation, including a Handbook of the Weeds of New Zealand.

5—H. 34,
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NEW ZEALAND STANDARDS INSTITUTE.
ANNUAL REPORT, 1936-37.

The New Zealand Standards Institution was reconstituted within this Department during the
past year and its designation changed to New Zealand Standards Institute.  An Advisory Couneil
consisting of the following persons was appointed :-—

Mr. A. R. Galbraith, F.R.8. (Edin.), M.Inst.C.E. (Chairman), Municipal Associntions.

Dr. E. Marsden, M.C., C.B.E,, D.Sc., F.RBN.Z., Sceretary, Departinent of Selentific and
Industrial Research.

Mr. G. W. Wyles, AM.LE.E., M.IRS.E,, Blectrical Regulations Advisory Committee.

Mr. W. A. Joiner, M.Sc., A.LC., representing Research Council of Department of Scientific
and Industrial Research.

Mr. 8. 8. Millington, Stores Control Board.

Mr. H. C. Morton, A.R.LB.A., ANZLA,, Institute of Architects.

Mr. F. W. Furkert, O.M.G., M.Inst.C.E., M.I.Mcch.H., New Zealand Society of Civil
Enginceys.

Mr. ¢. A. Lawrence, B.Sc., 8.1C., New Zealand Institute of Chemistry.

Mr. W. Donovan, M.8c., F.I1.C., Dominion Laberatory.

Mr. J. Read, Trades and Labour Council.

Mr. L. J. Schmitt, Department of Industries and Comimerce.

Mr. F. B. Stephens, M.A., B.Com., Department of Internal Affairs.

Mr. W. L. Newnham, AM.ICE., M.N.Z.Inst.Eng., Public Works Department.

Mr. E. 1. Spidy, A.M.S.C.E., Railways Department. '

Mr. W. W. Mulholland, primary producers’ interests.

Mr. A. Fletcher, Building Divisional Committec.

Dr. W. B. Suteh, Ph.D., M.A., B.Com., consumer interests.

Mr. G. A. Pascoe, consumer interests.

Mr. F. T. M. Kissell, B.Sc., Eng., M.LE.E, AM.Inst.0.E., Chief Electrical Engineer,
Hydro-electric Branch, Public Works Department.

Mr. E. H. Langford, M.A., Private Secretary to Hon. Minister of Scientific and Industrial
Research.

Mr. L. J. McDonald, Sccretary and Executive Officer.

This body, in its advisory capacity, became responsible for the organization and administration
of standards activity on the 19th August, 1936, and since then there has been highly satisfactory
development of this work.

Consequent upon this development the Dominion is now contributing its quota to the reciprocal
collaboration of all units of the British Empire and other important countries. This collaboration
is & necessary prerequisite to the development of standards from which the Dominion has derived
benefit throughout past years, disproportionate to the negligible contribution it has made.  The
progress that has been made during the past year establishes a basis for greater development of
standardization in the future on a scale that will yield correspondingly increased benefits to the
Dominion.

The Advisory Council has met six times and has appointed twenty-one committees.  Close
contact has been established and maintained with the British Standards Tnstitution, Standards Associa-
tion of Augstralia, Canadian Engineering Standards Association, South African Standards Institution,
American Standards Association, American Society of Testing Materials, and the United States of
America Bureau of Standards.

DRAFT STANDARD SPECIFICATIONS.

Under a standing arrangement, which is necessary to render the work of each standards
organization within the Empire most effective, duplicate copies of all draft standard specifieations
prepared by these bodies have been submitted for the comments of the New Zealand Standards
Institute. The vast majority of these proposed specifications have related to equipment, processes,
or commodities used in the Dominion, either manufactured here or purchased overseas.

Under the direction of the various committees this matter has been errculated to competent and
affected intorests for comment, which subsequently has been co-ordinated and considered by the
appropriate committees, and the respective overseas bodies have been advised whether the proposed
provisions were suitable for the requirements of this Dominion. When they have not been suitable
overseas manufacturers have been so advised, and when it has been possible to do so, amendments
have been suggested which would make these provisions suitable to New Zealand requirements.

This aspect of the activity is very important in that the proposed specifications that have been
s0 examined contain provisions which finally determine the quality and suitability of equipment and
processes used by our local industries upon which their efficiency and the quality and utility of their
goods and services depend.

Some classes of equipment used in the Dominion are supplied in part by local manufacturers and
in part by overseas manufacturers. The need for uniformity of type, design, or quality in some
instances requires that any change in the imported supply may compel adjustments in the corresponding
equipment manufactured locally, necessitating changes in plant, process, or organization and thus
imposing substantial disabilitics upon our manufacturers without affording any corresponding advan-
tage to other sections of the community. The circulation of the specifications covering such
material to local manufacturers safeguards their interests in this respect proportionate to the range
of equipment covered by specifications so circulated. The consideration of public safety is also
advanced by this procedure, for it is substantially dependent upon the use of materials of adequate
strength most suitable and efficient in design and construction. The proposed standard specifications
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provide the most accessible, authoritative, and precise definition of these factors. The circulation
of these drafts, which relate to COl]S]dPI.LthI]% of public safety, to responsible administrative
authorities, technoloulcal and other affected interests, therefore acquaints those responsible with the
exact nature of matcrul or equipment manufactured overscas for export to this country and whether
or not it meets requirements of public safety and other considerations.

The foregoing briefly explains the purpose of the work which has been carried out in cireulating
draft specifications, though the full purpose can be considered only in con]unctlon with the general
purpose of standard ,spoelﬁcatwn% of which draft specifications form the genesis.

Draft specifications received from the following bodies have been cucul&ted ag outlined in the
foregoing :—

British Standards Institution .. .. .. .. .. .. 193
Standards Association of Australia .. .. .. .. .. 33
South African Standards Institution .. .. .. .. .. 3

Total .. .. .. .. .. .. .. ‘)29

Approximately 2,500 copies of these have been circulated to affected interests and their comments

have been co-ordinated and the bodics originating the specifications have been advised that—
(%) One hundred and four are suitable for New Zealand requirements ;

b) Three require amendment and the nature of such amendment :
¢) Nine have no application in New Zealand ;
4) Eleven are unsuitable for New Zecaland requirements ;
e) Seventy-nine are held in abeyance pending further information ; and in
f) T'wenty-three instances decisions are being withheld until the standards are issued.

This work has been carried out under the dneoflon of appropriate committees representative of
interests affected by the respective specifications. The W()Ik of the committees in this regard is
particularized in the section of this report under the heading ““ Activities of Committees.”

(
(
(
(
(

STANDARD SPECIFICATIONS.

Nine hundred and forty threc (943) specifications were taken over from the past Standards
Institution and comprised—

British Standards Institution .. .. .. .. .. 672
Standards Association of Australia .. .. .. .. 220
South African Standards Institution . .. .. .. 8

Canadian Engineering Standards Association .. .. oo 43

— 943
plus approximately 1,000 additional copies and 1,000 copies of the New Zealand Standard No. 95,
Model Building By-law.
In addition, further standard specifications which have been issucd by these bodies have been made
available to this branch since its inception :(—

British Standards Institution .. .. .. .. .. 1138
Standards Association of Australia .. .. .. .. 33
South African Standards Institution .. .. .. .. 2
Canadian Engineering Standards Association .. .. 22
— 170
1,113

This number represents the complete issue of the standard specifications of these bodies which
have been made available, gratis, ag part of a reciprocal service between the standards organizations
of the British Empire countries. In addition to this, standard specifications have been recu\'cd {rom
the American Standards Association, American Society of ch’cmb Materials, and United States
Burean of Standards as follows :—

American Standards Association .. . .. .. .. T4
American Society of Testing Materials .. .. . .. ble
United States Bureau of Standards .. .. .. .. 14
— 604
Total .. .. . . .. .. .. 1717

The standard specifications issued by the btanddrds organizations of British Empire countries
have been circulated under the direction of the respective committees to interests affected by their
provisions, and their comments have been invited concerning the suitability of the specification for
New Zealand conditions and requirements; and also 1ecommondamom as to whether or not they
should be adopted as New Zealand standards. Wollowing consideration of the comments received by
the respective committees, forty-six British standard specifications were recommended for adoption
as New Zealand standards and twenty-six held in abeyance.

The publications reccived from the American Standards Association and the American Society
for Testing Materials and Bureau of Standards have not been circulated as a part of regular procedure.
These have been retained within the library as they are extremely valuable for reference purposes and
have been frecly consulted by committees giving consideration to related projects.
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In addition to the circulation of draft and standard specifications received from Empire Standards
Organizations, the work of circulating British standard specifications has been commenced, and to
date this activity has resulted in the adophon of thirty-three British standard specifications. If this
number be added to those adopted prior to the institution of the present organization (ninety-five) the
position is that one hundred and twenty-eight New Zealand specifications have been adopted to date.
With one exception these ave British standard specifications adopted as New Zealand standards, the
one exception being New Zealand Standard No. 95, Model Building By-law Sections 1-10, WhlGh has
been developed within the Dominion. This pubhcatlon is now under revision. Several other
original specifications are at present in the course of development, but reference will be made to these
in fho section reporting on the activities of committees.

The work represented in this aspect of the activity outlined in the foregoing, which has led to the
adoption of New Zealand standards, is of value because the use of these—

(a) Defines the materials and processes which render production most efficient and economie,
including the elimination of the waste that results from the production of inferior goods.

(b) Effects savings by concentrating purchases on the most suitable and efficient material.

{¢) Eliminates supm‘luoub types, sizes, and designs, with consequent economies in production
and distribution costs.

(d) Bliminates danger hazards through the intelligent selection of material on a hasis of
competently “defined strength and quality of equipment or conditions.

(e) Affords convenience through the more efficient facilities provided by specially setected

materials and equipment on a basis of the most competent selection.

(f) Aids general dcqudlntanco with the use of equipment and processes in certain specialized
spheres because of greater uniformity, the advantage of this being particularly expressed
in the transfer from unit to unit.

(9) Facilitates the ordering of purchases on a basis of national specifications in place of a
multitude of individual specifications, the preparation of which is costly, while their
use leads to misunderstanding and conflict. It also places trade on a basis that is
equitable and intelligible as between suppliers and between the suppliers and
purchasers,

REPORTS AND PUBLICATIONS OTHER THAN STANDARD OR DRAFT STANDARD SPECIFICATIONS.

The standard and draft standard specifications have been supplemented by approximately three
handred reports and publications other than specifications from various sources, mostly from overseas
standards organizations, This matter has been recorded and indexed in a manner that makes it
readily available as a source of reference to aid the committees in their deliberations and also to
facilitate a service to Government Departmenth local bodies, business, industrial, and other interests.
The preparations for expanding this service are well in hand.

The specifications and reports which constitute the basis of this service embody the balanced
conclusions of the most competent, experienced, and authoritative people in the different spheres who
have been engaged on the problems to which the provisions of these publications relate. In other
countries of the world investigations that have been carried out incidental to the development of the
specifications or the preparation of the reports made available have frequently involved the most
extensive investigations—experimentation and research—single instances of which have sometimes
(os’r many thousands of pounds. The advantage of reports and specifications of this nature, which

mbody the conclusions resulting from snch extensive and costly investigation, were d\dlldble for
1ns‘rame, to assist the development of the standard specification for galvanized (zinc-coated) fencing-
wire, so that New Zealand is now enjoying, and will continue to enjoy, the advantages ot the findings
of overseas committees that have been rcached at very substantial expenditure and cffort and are
thus made available to this Dominion at a negligible cost.

The service is angmented by the fact that the Standards Institute has been appointed the New
Zealand agency for the distribution, within the Dominion, of British standard specifications from
consignment stock amounting to approximately 4,300 publications supplied by the British Standards
Institution. The publications sold since this service was initiated in February of this year number 373.

ACTIVITIES OF COMMITTEES.
TrcENICAL ADVISORY COMMITTEE.

This committee was recently appointed and has not commenced to function actively. It will in
tuture, however, be responsible for directing and reviewing the work of all technical committees in
order to ensure that their attention will be concentrated upon projects that satisfy the most important
and argent demands. It will also co-ordinate the work of the respective technical committees and be
responsible to the Advisory Council for the fulfilment of its functions.

Bumipine Conpe COMMITTEE.

This committee has held two meetings and has appointed a sub-committee, which has held fifteen
meetings. Tt is engaged in revising New Zealand Standard No. 95, Model Bulldmo" By-law, Sections
1-10, governing earthquake-resisting construction for steel-frame reinforced- conolete bulldm% and for
buildings of bearing-wall gonbtruc’mon The 1evision of sections 1-3 of this by-law hax been
completed.
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The importance and value of this work is that it is designed to ensure that all buildings erected in
New Zealand in the future shall be so constructed as to protect persons using or frequenting the
huildings or their vicinity against injury. while at the same time establishing the maximum practicable
precautions against the economic loss that would result from the destruction of the buildings them-
selves through lack of vesistance to earthquake stresses.

BurLoing DivisioNaL COMMITTEE.

This committec has held two meetings and has appointed several sub-committees, which are giving
attention to paints and coatings, and plumbing supplies, while the Government Timber Committee
that has been working for many years on standard grading rules for timber has agreed to complete
its work within the Standards organization as a sub-committee of the Building Divisional Committee.
A further sub-committee is giving consideration to the preparation of standard provisions covering
timber insecticides. The Building Divisional Committee has also appointed a sub-committee which
is developing a standard code covering light timber construction, and the many inquiries that have
been made by local bodies for this code indicate that it will be readily adopted by local authorities when
it is completed.

Very sound progress has been made in developing the projects enumerated and their completion
should sccure great advantages to building and related industries.

Thirty draft standard specifications have been considered by this committee, eighteen having
been endorsed for adoption as New Zealand standards when they are finally issued as standard
specifications, subject to consideration of any amendments that may be incorporated in the meantime,
and eight standard specifications have been recommended for adoption as follows :—

B.8.8. No. 242/1936 .. . . .. Linsecd oil for paints, including—
No. 242 : Refined linseed oil.
No. 243 : Raw linseed oil.
No. 259 : Boiled linseed oil.

B.8.8. No. 244,/1936 . . .. .. Turpentine (types 1 and 2) and
white spirit—Add. Nov., 1936,
including—

No. 244 : Turpentine, type 1.
No. 245 : White spirit.
No. 290 : Turpentine, type 2.

B.S.#s. No. 217/1936 . .. . .. Read lead for paints.
B.S.8. No. 254/1935 . .. . .. Zinc oxide (types 1 and 2).

CHEMICAL DIvisioNAL COMMITTEE.

Five meetings of this committee have taken place and its work has been consistent and effective,
it having examined twenty-nine draft specifications, twenty-five of which have heen cndorsed as
stitable for New Zealand conditions. It hag also examined four standard specifications, which have
been recommended for adoption as New Zealand standards, as follows +—

B.8.S. No. 701,/1936 .. .. . .. Brewers’ flasks.

B.S.8. No. 691/1936 .. .. .. .. Clinical maximum thermometers.

B.S.S. No. 443/1932 . .. .. .. Testing of the zinc coating on
galvanized wires.

B.8.8. No. 718/1936 .. . .. .. Deunsity hydrometers.

A specification covering meat meal for stock food is also well advanced.

The effect of the work, with which this commitee has made such a good beginning, is to establish
provisions guiding the use of equipment and processes for testing types of materials that must render
this work more uniform and no doubt more economical.

Crvin, ENGINEARING D1vistoNaL COMMITTEE.

Thirty-four draft specifications have been examined by this committee in collaboration with the
Mechanical Engineering Divisional Committee, and three meetings have been held.

Through the activities of a sub-committee a specification tor galvanized (zinc-coated) fencing-wire
has been developed, covering strength and quality of zinc coating, and is at present in cireulation.
After consideration of the comments received, any desirable amendments will be made. This
specification will hecome tentative New Zealand Standard for galvanized fencing-wire as from the
Ist October next.

‘A further sub-committee has in course of preparation a New Zealand Standard for loads and stresses
for bridges, on similar lines to British Standard Specification No. 153, Girder Bridges, which is not
wholly applicable to New Zealand conditions.

The Civil Engineering Divisional Committee has also under consideration standard conditions of
contract for civil engineering works, fimalization of which will do much to eliminate the duplication of
cost and effort in the preparation of different individual contracts relating to civil engineering works.
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Erecrrican DivisionarL CoOMMITTEE.

A valuable contribution has been made to the work of the Standards Institute by this committee,
which has met six times and has examined thirty-five draft standard specifications, twenty-six of which
it has endorsed as suitable to New Zealand conditions. It has also examined seventeen standard
specifications, which have been recommended for adoption as New Zealand standards, as follows :—

B.S.8. 710/1936 .. Electric study and reading table lamp.

B.S.S. 124/1934 .. Totally-enclosed air-break switches for voltages not exceeding
660 volts.

B.8.S. 140/1935 .. Liquid starters and controllers for the rotor circuits of induction
electric motors.

B.S.8. 271/1926 .. Fixed condensers for radio-reception purposes.

B.S.S. 397/1933 .. Leclanche-type primary cells.

B.S.S. 714/1936 .. Cartridge-fuses for use in railway-signalling circuits.

B.S.8. 719/1936 .. Terms used in railway signalling, glossary of.

B.8.8. 162/1934 .. HKlectric-power switchgear for indoor and outdoor ingfallations

up to and including 220,000 volts (including addendum slip
dated May, 1936).

B.8.S. 74/1937 .. Charging plugs and sockets for electric battery vehicles.

B.8.S. 166/1936 .. IHnamelled high-conductivity annealed copper wire.

B.S.8. 160/1936 .. Slate and marble insulating slabs for electric-power switchgear
up to and including 660 volts A.C. and D.C.

B.5.8. 560/1934 .. Hngineering symbols and abbreviations, British standard.

B.S.S. 555/193b .. Tungsten filament electric lamps (other than general-service

lamps).

B.8.S. 488/1933 w  Moulded insulating materials suitable for accessories for general
electric installations.

B.8.S. 446/1932 « Braided cables with copper conductors for overhead transmission
lines (addendum June, 1932).

B.S.S. 205/1936 . Terms used in electrical engineering, glossary of.

B.8.S. 31/1933 .. Steel conduits and fittings for electrical wiring.

A sub-committee has been appointed which has almost completed a draft New Zealand standard
specification for two and three flat-pin electric plugs and sockets, which will be circulated to affected
‘nterests within a few weeks. 'The convenience that will be afforded through the adoption of this
uniform equipment is no less desirable than the uniform lamp socket and base adopted in the past.

IrLuoMiNATION COMMITTEE.

The Ilumination Committee has held two meetings and is taking full recognition of the stress
that has been placed upon the value of adequate lighting during recent vears, which is necessary to
prevert eye-strain and the general physical disabilities that this defect often causes. Consequently it 1s
preparing tables of recommended values of illumination for domestic, office, and factory use, having
due regard for the special demands upon eyesight entailed by the work carried out under differing
conditions. A sub-committee has been carrying out interesting tests in offices, factories, and homes to
assist these investigations.

Five standard specifications have been examined and recommended for adoption as New Zealand
standards as follows :(—

B.S.S. 230/1936 .. Portable photometer (visual type).

B.S.S. 667/1936 .. Photo-electric type portable photometers.

B.S.8. 364/1929 .. Photo-metric integrators.

B.S.S. 233/1932 .. Terms used in illumination and photometry. glossary of.

B.8.8. 566/1934 .. Internally illuminated yellow diffusing globes for traffic-control
signals.

MECHANICAL BNGINEERING DIVISIONAL COMMILTEE.
This committee has also performed most useful work in examining thirty-four draft spectfications,
of which twenty-three have been endorsed as being suitable for New Zealand conditions. Twelve
standard specifications have been recommended for adoption as New Zealand standards, as follows :—

B.S.8. 725/1937 .. Hot-rolled mild steel strip (or hoop) not exceeding 10 in. wide for
general engineering purposes.

B.S.8. 723/1937 .. Sewage pump tests.

B.S.8. 722/1937 .. Borehole and well pump tests.

B.S.8. 724/1937 .. Vapourizing liquid pump tests.

B.8.8. 674/1936 .. Rubber joint rings for water-mains and sewers.

B.S.S. 719/1936 .. Terms used for railway signalling, glossary of.

B.S.8. 265/1936 .. Cold rolled brass sheets, strip and foil, copper content 61-5 per
cent. minimum and under 64 per cent. maximum.

1B.8.8. 266/1936 .. Cold rolled brass sheets, strip and foil, copper content 64 per
cent. minimum, 67 per cent. maximum.

B.8.S. 267/1936 .. Cold rolled brass sheets, strip and foil, copper content within
range 68 per cent. minimum and 72 per cent. maximum.

B.8.S. 711-713/1936 .. Cold rolled brass sheets, strip and foil, copper content respectively :

711, 80 per cent. ; T12, 85 per cent. ; 713, 90 per cent.
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A sub-committee which was working on standard specifications for portable chemical fire-extin-
guishers has agreed to work as a sub-committee of the mechanical engineering committee and s
proceeding with the work of laying down specifications for this equipment that will ensure the effective
fulfilment of its functions and safety in operation.

Punric Avuraorities anxp Locar Booy By-taws CoMMITTER.

In undertaking the responsibility for directing the work of standardization of local body by-laws
relating to building construction and materials, this committec is attacking a long-standing problem,
the solution of which will almost certainly lead to a very considerable economy in administration and is
almost equally certain to render it proportionately more effective and simplified. The committee will
also be responsible for reviewing the work of other committees which specifically relates to local-body
or public authority interests. Hvery endeavour is being made to complete this work expeditiously.

Damry Macumnery anp Ruquistres CoMMITTEER.

This committee has held two meetings and is conducting a useful investigation into the equipment
used in the dairying industry, including refrigeration plant, efficiency of milk-coolers, and base metals
from which milkc and cream cans are manufactured. 1t is also giving attention to the chemical analysis
of materials that enter into the production of butter and cheese. e

Arrangements are being made for the closest collaboration with the dairy sub-committees working
within the organization of the British Standards Institution, in particular those relating to hacterio-
logical and chemical analysis.

Owing to the direction the work of this committee is taking it will probably prove to produce
long-range, rather than immediate, tangible results.

Testine Faciuirties COMMITTEE.

The Testing Facilities Committee has held four meetings, during which a complete survey of the
testing facilities within the Dominion bhas been made, which are in process of being catalogued, and
has also sahmitted a report covering the needs of the position in this respect.

TowN-rranyING COMMITTER.

This committee has held two meetings, and through its executive sub-committee, which has held
five mectings, has carried out comprehensive investigations covering past work in connection with
town-planning, both within the Dominion and overseas, and these deliberations have paved the way
towards the development of model clauses for town-planning which will assist local bodies to secure
reasonable uniformity of provisions relating to town-planning. This work should also prove of

considerable advantage to those responsible for local government.

WooLracks ComMMITTRE,

Although the Woolpacks Committee has met only three times, consideration has been given to
the adoption of a standard woolpack, incorporating suitable provisions concerning size, weave, and
weight.

Consultation with the representatives of interests affected have also taken place in regard to the
adoption of a produce sack of standard size and quality.

Parer axp Srartonary CoMMITTER.

A Paper and Stationery Committee has also been appointed, which, however, has met but twice.
Nevertheless, it has made considerable progress with the important consideration of adopting British
Standard Specification No. 730, British Standard Paper Sizes, which may well lead to very considerable
economy in the manufacturing and distribution costs of paper.

JONSUMER STANDARDS COMMITTRE.

The Consumer Standards Advisory Committee has held three mectings and has appointed sub-
committees dealing with fruit, footwear, and textiles. Draft provisions for standard grades for apples
and pears have been completed and circulated, while draft standard grades for citrus fruits ave almost
completed. The Footwear Sub-committee is at present commencing its work in earnest, the work
in this connection having received the full endorsement and approval of the conference of the Boot
and Shoe Manufacturers” Association. Attention is being given by this committee to the question
of the type and size of boot lasts and patterns that are used for the manufacture of footwear, parti-
cularly children’s footwear, and this is of far-reaching importance in relation to the effect on children’s
feet of wearing badly fitted shoes, which in turn reacts on the posture and gencral physical well-being
of the child.

CONCLUSION.

It will be noted that the work that has been undertaken by the foregoing committees is distinctly
significant in its cconomic and social importance. This may be illustrated by the work of the Civil
Engineering Committec in developing a standard specification for galvanized (zinc-coated) fencing-
wire that may have as much as 50 per cent. longer life, involving a proportionate saving, than a
competitive wire which is indistinguishable from a higher grade that is on the market. If this
position be observed in its national proportions the valiue of the work of the committec responsible
will be readily appreciated.
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A further illustration is in the case of paint, for which specifications have been adopted by the
Building Divisional Committee through the work of one of its sub-committees. The use of these
specifications will ensure that the paint used will afford an effective coating over a period much longer
than is possible with some inferior paints that may otherwise be used. The economic loss involved
in painting at unnecessarily frequent intervals is aggravated by the deterioration of buildings that
results from the use of inferior paint when the repainting is not carried out with the necessary frequency
to compensate for the inferiority of the paint used. What applies in these two instances applics with
equal emphasis, even though in different incidence, in relation to the work of the committees that has
been outlined in this report. Scrious injury, for instance, has occurred through the use of chemical
fire-extinguishers manufactured from a metal that was so subject to corrosion as to render it distinetly
dangerous. This illustrates in a minor way the importance of the work of the committees in relation
to accident hazards through lack of provisions that ensure the use of suitable materials, designs, and
construction. The work of these committees, therefore, when regard is taken of the hazards associ-
ated with equipment used in the spheres in which the electrical engineering, mechanical engineering,
civil engineering, building divisional, and many other committees arc working, is of utmost economic
and social importance, especially if it is considered in relation to the greater economy and cfficiency
that is effected from the use of the best materials, designs, and processes.

The activity of the Standards Institute during the past year contains possibilities of benefits to
the people of New Zealand that are not easy to caleulate at this stage. Tt has also initiated a work
that will facilitate internal and external trade in terms of equity to all parties concerned. In this respect
it meets the requirements of the repeated recommendations of past Tmperial Conferences, an
extract from which, taken from the report of the Conference on Standardization to the Imperial
Clonference of 1930, copy No. 225, pages 2 and 3, reads as follows :

“ The conference takes note of the growing recognition of the value of standardization
as a means both to economy and to efficiency in the interests of producers and consumers,
and draws attention to the importance of the contribution that may be made by its judicious
development, to the economic welfare of the British Commonwealth of Nations as a whole,
and of its various parts.

“ Tt welcomes the advance which has been made in various parts of the Commonwealth
in the co-ordination of standardizing activities under ome central body representative of all
parties concerned ; and recommends to the consideration of those parts of the Common-
wealth in which such co-ordination has not been achieved the adoption of steps to that end.”

BUREAU OF SOCIAL SCIENCE RESEARCH.

Social Science Research Committee—Mr. Evan Parry (Chairman), Dr. C. E. Beeby, Dr. Elizabeth
Gunn, Mr, . T Langford, Mr. Geo. Lawn, Dr. E. Marsden, Mr. T. H. McCombs, M.P., Dr. D. G. McMillan,
M.P., Professor R. W. Souter, Mz. ¥. B. Stephens, Mr. D. Wilson, Mr. Ormond Wilson, M.P.  Secretary :
Mr. W. T. Doig.

The Bureau of Social Science Research, which has just been established by the Government, has
made a good beginning in its firsst important investigation—an inquiry into the standards of living of
dairy-farmers--and although the actual field-work has not yet begun the preliminary plans have been
drawn up and the technique and scope of the investigation decided upon. The inquiry is to be not
merely a statistical analysis of the cost of living of a representative group of families, but a comprehensive
economic and sociological survey of rural communities where dairying is predominant, including a
detailed analysis of the living conditions of a representative group. Such important questions as nutri-
tion, child and female labour, rural housing, educational and recreational facilities will also be closely
studied. It is hoped that such a survey will help the Government in policy matters relating to the dairy
imdustry.

This standard of living survey will be extended to cover city workers, and it is felt that the results
will be useful to the Government in arriving at decisions on policy measures relating, wnter alia, to wages,
cost, of living, and price control.

Although the Bureau is as yet in embryonic form, a good deal of preliminary work was done by the
secretary during the period in which a report was being prepared for the Hon. the Minister on the desira-
bility of setting up such a Bureau, and he is now completing a survey of economic research which has
heen conducted in New Zealand during the past ten years.

Further problems on which specialist members of the Committee arc at present working are:
(#) Nutrition (Drs. Gregory and Gunn) and (b) Industrial psychology (Dr. C. E. Beeby and Professor
R. W. Souter) ; and the Bureau, when these reports are handed in, will decide what avenues of research
are most urgent and practicable, and will act accordingly.

Apart from its own special investigations, the Bureau will grant assistance to independent workers
in universities and other institutions if their research comes within the scope of the Bureau’s activities
and if the type of investigation receives the Committee’s approval. Tt is hoped, further, that by providing
facilitics for publication of work of merit in the social sciences, and by providing conditions under which
investigations may be undertaken, that a stimulus will be given to this type of rescarch, and that some
incentive will be given to future investigators by enabling them to obtain recognition for work done.
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WHEAT RESEARCH INSTITUTE.

ANNUAL REPORT FOR THE YEAR ENDING 31st MARCH, 1937.

Advisory Committee : Dr. . G. Denham (Chairman), Messrs. J. O. Boniface, C. E. Boon,
R. T. H. Norton, J. Carr, W. W. Mulholland, P. R. Talbot, R. K. Ireland, R. J. Lyon, J. P. O’Connor,
A. H. Cockayne, R. B. Tennent, J. W. Hadfield, C. 8. Sapsford, W. O. Rennie, G. Fleetwood.
Director : Dr. F. W. Hilgendorf.

STAFF.

Dr. O. H. Frankel expects soon to have the permanent assistance of Mr. J. B. Hair, M.Sc., who
has long worked as a temporary assistant on the wheat-breeding plots. Mr. Hullett, Chief Chemist,
leaves on the 20th April for an eight months’ tour in America and Europe to visit the cereal laboratories
there, and especially to inquire into the technical side of marketing wheat on the basis of quality.
Part of his expenses is being paid by the Wheat Committee.

Dr. J. Melville arrived from Harvard last June, and is now temporarily in charge of the laboratory,
with Mr. R. V. Peryman as Assistant Chemist.

By arrangement with the Wheat Committee, Mr. H. K. Hansen was appointed travelling baker
expert, and he has been kept very busy in visiting bakehouses all over New Zealand eiving advice on the
best way to use New Zealand flour.

WaeEAT BREEDING.

The work in this section continues to expand, as is inevitable with a crop that multiplies itself.

Cross 7.—The first wheat produced by the Institute is now established in the fields of the
country, and approximately 10,000 acres were sown in 1936 and 350,000 bushels harvested in 1937.
Preliminary trials in commercial mills and bakehouses of the wheat harvested in 1936 were rather
discouraging because neither millers nor bakers were used to a wheat of the high quality of Cross 7,
but these difficulties were soon overcome, and the wheat is now regarded with enthusiastic favour
by nearly every one who handles it. Farmers favour it for its yield and its convenience in harvesting ;
millers find that it has a good extraction and when blended suits average milling conditions ; and
bakers like the loaf it produces. Some extracts from the reports of bakers who tested Cross 7 flour,
pure, are as follows :—

Baker “A”: “I think that if flour like this were obtainable on the market the demand for
Canadian would be considerably reduced.”

Baker “B”: “TI would say that flour of Cross 7 wounld be very useful in a mixture.”

Baker “C”: “T would say that Cross 7 was equal in baking quality to ordinary commercial
flour plus 7% per cent. Canadian.”

Baker “D > : “The loaves from Cross 7 were equal to commercial flour plus 10 per cent.
Canadian.”

The general approval is expressed by the fact that several millers were paying 2d. per bushel bonus
for Cross T from the harvest of 1937 before any indication of its official price was made by the Wheat
Committee.

Tainui~—This spring wheat evolved by the Institute has passed another season’s trials with
favourable results in both yield and quality. It is now bheing multiplied as rapidly as possible to
supply the market.

More Recent Crosses.—Among more recent crosses, No. 31 shows several lines which are as good as
Tuscan in growth characters and baking quality, but considerably superior in yield; and Nos. 36
and 60 show very high quality, with yield equal to Tuscan.

General Work.—Additional crosses are continuously being made, and the number of plots in the
field this year totalled about 17,000. The sowing and harvesting and recording of this great number
with the aceuracy demanded of this type of work requires the most efficient organization and a superior
type of casual labour.

LasoraTory WORK.
The number of samples of wheat milled and baked into hread for the vear ending 30th November,
1936, was as follows :—
Wheats milled and baked—

For flour millers and merchants .. . .. .. .. 1,b63
From the Institute’s wheat-breeding plots . . .. 245
From variety trials .. .. o . . 60
For A. and P. Association compemhon .. .. .. .. 53

1,921

Flour samples baked—

For millers and bakers (3,621 in duplicate) .. ..o 7,342
For millers and bakers (46 second set of duphcates) .. .. 92
Blending trials for wheat-breeding (6566 in duplicate) .. .. 1,312
For A. and P. Association (53 second set of duplicates) .. . 106
Lemon-juice trials (250 in duplicate) .. .. .. . 500
Arkady trials .. . .. . . e 307
Sprouted wheat blend trials .. .. .. .. . 248
Various experimental bakes e .. . .. .. 803

12,631

6—H. 34.
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This is about, 400 fewer millings and 1,000 more bakings than in the previous year.
Other laboratory work included—

Moistures of wheats and flours .. .. .. .. .. 1,278
Soil moistures from wheat plots . .. . . . 92
Complete bran and pollard analyses (18 in duplicate) .. . .. 36
Complete bread analyses (12 in duplicate) .. .. . . 24
Partial bread analyses—moisture and protein .. .. . .. 4
Proteins in flours (90 in triplicate) .. . . o . 270
Ash of flours (96 in duplicate) . . . . .. 192
Gassing tests of flours—routine . . . . oo 1,242
(fassing tests—special wheats .. .. . . . 300
Gassing tests—on baking problems .. . .. .. . 464
Farinograph records .. . .. . .. .. 185
Diastatic activity tests .. .. .. .- .. o 189
Refractometric starch damage tests (60 in duplicate with 60 checks) .. 240
Starch damage tests (iodine) .. .. . . .. 446

In addition to these actual tests recorded, a large amount of time has heen spent in devising
and adapting apparatus for future work, and many more trials than recorded have been made while
testing these appliances.

Sprouted Wheat—-The harvest was the wettest ever recorded in New Zealand. * At Lincoln nearly
10in. of rain fell from the 15th January to the 28th February—the normal harvest period. Every
district in New Zealand except Central Otago had a similar experience. The result was that practically
all the wheat that was not harvested very early was severely sprouted, and reports indicate that
51 per cent. of the wheat handled by mills was more or less seriously damaged. The necessity of
using these millions of bushels of sprouted wheat to the best advantage threw a great deal of work
on the Institute.

The problem was almost new to us, and most of the year was spent in devising tests to measure
the degree of damage, from a baking point of view, that the wheat had suffered, and in advising millers
of the proportion of particular lines which could safely be used. That the baking trade passed through
the season with a relatively small amount of trouble was gratifying evidence of the co-operation of the
millers and the Wheat Research Institute.

Farinograph.—The rush of work on sprouted wheat restricted the testing of the Farinograph
as a measurer of flour quality, but what work was done makes it certain that the instrument is an
accurate measurcr of quality on a broad basis.

WHEATGROWING PRACTICE.

Investigations into the practice of wheatgrowing have been continued without extension into
any new lines.

For the fourth year the extracts from the threshing veturns supplied by the Government
Statistician have been analysed on the basis of varieties and districts. The results are published in
The Wheatgrower, which reaches the hands of every grower of wheat. In the latest returns there is distinet
evidence that the trend of wheatgrowing is following the recommendations made by the Institute in
carlier years.

Soil moisture determinations at weekly intervals have been continued for the fifth season.
An experiment on feeding-off wheat by sheep was continued for the fourth season.

00-0PERATION WITH THE DEPARTMENT OF AGRICULTURE.

The Department of Agriculture has continued to be of the greatest assistance to the Institute
by making variety trials in all parts of the country and certifying wheat seed, and also by allowing
its officers to act on the Specialists’ Committee, which discusses the kind of experiments with wheat
which should be conducted.

PHORMIUM RESEARCH.

REPORT ON WORK AT MASSEY AGRICULTURAL COLLEGE.
By Dr. J. S. YraTEs.

The past year has again been marked by notable advances in the development of this work,
particularly towards its application in industry. The considerable extension of planting at the
Easton area, and the discovery of large supplies of good varieties, indicate that commercial production
of fibre from such varieties is nearer to realization than was previously considered feasible.

Even more significant has been the broadened outlook and the prospect of considerable acceleration
of the work as a result of the rehabilitation scheme at present being considered by the industry. The
visit i October of Mr. Alfred Wigglesworth, Chairman of the Imperial Institute Advisory Committee
on Vegetable Fibres, was particularly valuable at this juncture. Not only were the views of such an
experienced man valuable to the work now being carried on, but also the contacts that were established
should be of considerable value in research and in furthering good will in Ruropean markets.

A most encouraging feature this year has been the development among consumers in Britain of a
conviction that New Zealand hemp has qualities which entitle it to a place among or near to the more
expensive “soft” fibres rather than with “hard ” fibres. Appearances indicate that here is available
for exploitation a market which New Zealand hemp should be able to fill at prices above those which
it realizes as a ““ hard ” fibre.

A large proportion of the time has been spent on matters concerning the rehabilitation scheme for
the industry—a scheme which it is hoped will result in the setting-up of a full-scale experimental area
and mill.
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Progress in different branches of the investigations is indicated below :—

HEasToN AREA.

As a result of extra grants made available during the year, the area planted in special strains has
been increased approximately from 25 acres to 47 acres. The main varieties now represented and
the areas planted with them are roughly as follows :—

Acres. Acres.
Ngaro .. .. .20 No. 56 . .. o1
S8 L. .. . .. 7 i No. 313 .. .. o1
Paretaniwha .. .. .. ' No. 314 .. o1
No. 273 . ‘ Ngaro X 8.8. hybndq 1

The other varieties, which are in smaller quantity, include Nos. 301, 302, 310, 311, 312, 315, &c.
All the varieties with numbers above 300 were new to this work during the year, and include some
particularly promising ones, such as Nos. 301, 311, and 313. These were found in the course of
searching conducted to find plants for the 22 acres planted during the season. The varieties 8.8, and
Paretaniwha, of which we now have 7 acres each, yield fibre of particularly high quality. Further
supplies of suitable plants were found which should be sufficient to plant from 60 to 100 acres, if these
plants can be procured. If the industry is to cater for a market demanding higher quality, these, and
if possible other plants, should be secured and propagated as rapidly as possible.

Growth of the plants in the Kaston area has been good, particularly in the newly planted area.
This is probably due to the very wet summer, which has also promoted abnormal weed-growth and
rendered cultivation very difficult. As a result of experience in this area, it is felt that tall fescue
(Festuca arundinacea) is by far the worst weed of cultivated as well as of natural Phormiwm areas in the
district. Experiments on controlling it by grazing with sheep should be initiated.

Flood damage was suffered in June, in the hlghest flood which the Manawatu has experienced for
several years. The bank is now in much better order that at any time since we took possession.
Considerable willow-planting has been carried out to protect the more exposed parts from severe wave
action.

JOLLEGE AREA.

The Ngaro fibre, mentioned in last year’s report, won high praise from overseas spinners, and a
guantity has now been sent to the Imperial Institute, London, for complete rope tests. A bale of 5.8.
fibre is also being sent, and smaller quantities from varieties 56 and 313, all of which are expected to
give better results than Ngaro in strength tests.

Milling tests, as anticipated last year, were carried out in May and June by Messrs. Ross, Rough,
and Co., Ltd., Foxton, to whom the greatest thanks are due. The milling of a hundred or so samples
of leaf, which must be kept separate through all processes, is an exacting task, and causes much loss of
time in a commercial mill.

The leaf tested came from plants of three types, namely :—

(@) Pedigree plants resulting from the inbreeding of good. varieties, such as Ngaro, 3.8., No. 212,
No. 37, No. 22, Paretaniwha.

(b) Varieties collected and grown on the College area but previously not tested.

(¢) Hybrids between some of the good varieties, such as Ngaro X 8.8., and Paretaniwha X
8.8.

Particularly pleasing results were obtained from plants in groups (¢) and (a). Over thirty plants
tested were Ngaro x 8.8, hybrids, and almost without exception these gave heavy, strong fibre of very
good colour, possessing a better combination of desirable qualities than the fibre of either parent. In
addition to appearing thus to combine the better fibre characters of each parent, these plants are also
vigorous and tall in their growth, thus overcoming the objection to the better fibre plant (3.8.) of the
parents that it is somewhat short of growth.

It must be emphasized that the hybrid plants which were milled had previously been selected from
a larger number by hand-stripping tests. Nevertheless, it can confidently be said that, with reasonable
culling at the nursery stage, hybrids between Ngaro and 8.8. will crop heavily and produce fibre which,
in quality, is much above that obtainable from natural stands of Phormsum.

"These hybrids can readily be produced in large numbers, and seem particularly suitable for such
cominercial planting as must be done before large supplies of vegetatively propagated plants are
available. About 100,000 have already been grown for commercial planting. Unfortunately, the
past summer was remarkable for the fact that Phormium flowering was extremely sparse, and it was
impossible to cross these varieties. In the coming summer, given temporary assistance, it should be
possible to produce hybrid seed sufficient for 500,000 to 1,000,000 plants. This estimate is based on
the expectation that 1 per cent. of the Ngaro plants at the Kaston area will produce flowers.

The hybrids mentioned above (Ngaro X 8.8.) produce fibre of the general type which has been
sought in past years—easily cleaned, of good colour and strength. As mentioned above, present-day
trends are towards the employment of Phormium as a * semi-soft ”* fibre, and it is therefore desirable
to investigate the production of finer-fibred varieties and hybrids. In the last annual report it was
recorded that hybrids between Paretaniwha and S.8. had given especially good results in fineness,
combined with other good features of fibre and growth. Unfortunately, these two varicties are not so
easily crossed as Ngaro and S.8. The proportion of plants with poor fibre in the hybrids is also high.
For these reasons it appears improbable that these hybrids can be supplied as seedlings for oommercml
planting. Selected seedlings can he and are now being multiplied vegetatively for nlfimate commercial
use.
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gsln the present state of our knowledge it appears that varieties with inherently fine fibre are likely
to produce a smaller crop of leaf and fibre per acre than coarser-fibred varieties. This is because the
fineness of the fibre in the blade of the leaf is related to leaf thickness, each undamaged fibre strand
running from the upper surface to the lower surface of the leaf. Fine-fibred varieties therefore tend to
be thin-leaved varieties, and, unless more leaves are produced, there must be a lower yield per acre.
It is on such points as this that fundamental research is needed concerning the structure and growth of
Phormium leaves.

In the milling tests of plants of group (¢) mentioned above, very interesting results were also
obtained, although it must be realized that the purpose of this section of the work (inbreeding) is not
to provide immediate supplies of plants for commercial work. The aim is to choose good plants in
each generation and to self-pollinate them generation after generation until we find plants which produce
seedlings only of the desired type. By suitable crosses between such selected seedlings we should obtain
hybrid seedlings which will be vigorous in growth and uniform in type. The improved varieties of
the distant future are likely to be bred in this way, just as they have already been in older-established
CTOpS.

On the whole the inbred varieties noted above produced seedlings with a general resemblance to
their parent plants. A large proportion of the seedlings were inferior to the parents, and a very small
proportion equal or superior. These few good seedlings are retained for inbreeding in their turn.
Seedlings of variety No. 212 yielded the best coloured fibre which we have seen from Phormium ; but
the plants themselves showed in some cases 100 per cent. mortality when broken up for propagation.
This is obviously a case in which it will later be necessary to combine the good colour of these plants
with the greater vigour of others.

After the milling tests of the above three types of plants were complete, those bushes which had
given good results were broken up for propagation. Three acres were planted at the Easton area
from this source, and others were set out in the College area. The bushes rejected after milling tests
were given to a flaxmilling firm for removal to a commercial area.

Growth of plants newly set out at the College this year has been just as phenomenal as of those-
at the Kaston area. Many single “ fans ” set out in September have already produced four, five, or six
younger fans.

This year again there are a considerable number of bushes (hybrids and pedigree plants) which
need to be tested and propagated.

PrpisrEs-PLANT WORK.

A student was engaged as temporary assistant in the summer with a view to carrying oul an
intensive programie of self-pollination and cross-pollination. Unfortunately, no flowers were produced
by any of the bushes involved. Only threc varieties, including No. 56 and No. 273, produced flowers.
All except those on No. 56 were destroyed, and slightly over 3 Ib. of seed was obtained by natural self-
pollination of eight inflorescences on this variety. As all the bushes of No. 56 in the College area have
been propagated vegetatively since 1928 from one plant, we have here very complete evidence that this
variety of Phormium tenawx 1s definitely self-fertile.

The 3 Ib. of seed from No. 56 and 12 oz. from bushes of No. 273 in another district have been sown
to produce plants for immediate commercial requirements.  About 100,000 seedlings should be produced.

It would be of great practical value for breeding work if one could forecast years of scanty
flowering in Phormiwm. The Maori was accustomed to associate abundant flowering of this species
with drier summers, and the Maori had every reason to take careful note, as he used the nectar from
the flowers. From statements made by flax-millers in 1928, the summer of 1925-26 resembled that of
1936-37 in the scarcity of Phormium flowers. The suggestion of some relation to a supposed cleven-
year weather cycle is obvious.

Interesting results have been noted in the growth of Phormium after cutting. Some bushes hook-cut
in the usual manner in September, 1935, had grown again by March, 1937, to a height of 9 ft., and were
apparently ready for cutting again. Thus in eighteen months from cutting a new crop was ready,
instead of at the usual cutting interval of three or four years. The possibility of cutting more frequently
and securing greatly increased yields is a very attractive one. There were, however, four conditions
in the above case which are not always met with in combination, namely

(¢) The plants were hybrids and were likely therefore to grow rather more vigorously than
many others.

(b) The land was fairly clean—i.c., there was no growth of tall fescue, &e., to compete with
the Phormium.

{¢) Cutting in spring and summer months promotes better regrowth than cutting in autumn
or winter months.

(d) The original cutting was probably not so severe as 18 often the case in commercial areas,
where the cutter is paid for the weight he cuts, and therefore includes as much fleshy
leaf-base as possible.

Similar rapid regrowth has, of course, been recorded in commercial areas, but the above case is given
as a specific example to indicate the possibilities of increased yield, and the need for systematic and
prolonged yield trials under various conditions of growing and cutting.

CoLLECTION OF VARIETIES.

The collection of plants of new varieties for propagation has already been mentioned in connection
with the Easton area. Only some ten new varieties (Nos. 301, 302, 303, 310, 311, 312, 313, 314, 315,
and 316) were collected, but in several cases hundreds of roots of cach were secured. In addition to
securing new varieties, large numbers of plants of other varieties (8.8., No. 273, No. 56, No. 22, Pare-
taniwha, &c.) were procured. It is a pleasure to record the fine spirit which prompted so many property-
owners to denote their plants for removal in the course of this work.
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MINERAL CONTENT OF PASTURES.

NINTH ANNUAL REPORT ON THE MINERAL CONTENT OFFPASTURES INVESTIGATION] AT THE
CAWTHRON INSTITUTE, NELSON, PERIOD 1936-37.

(T. Rice, Officer in Charge.)

During the past year the investigation of stock ailment at Glenhope, Nelson, and of lamb ailment
in Southland has been continued. Dr. H. O. Askew has been in charge of work in the Nelson
district, and Dr. J. K. Dixon has been responsible for the field experiments at Morton Mains, South-
Jand. Dr. Muriel E. Bell, of the Otago Medical School, has given valuable assistance in connection
with certain physiological studies of the sheep in the Morton Mains experiments, while Miss K. B.
Kidson, M.Sc., has made an extensive survey of the cobalt content of the main soil types of New
Zealand.

In last year’s report mention was made of the outstanding results obtained both at Glenhope
and at Morton Mains with cobalt chloride at the rate of 1 mg. cobalt (Co) per day. In both places
cobalt chloride used in drench form proved completely successful in preventing the appearance of
ailment and in curing affected sheep. Furthermore, analyses of drench materials showed definitely
that a high content of cobalt was associated with all the beneficial drenches of past experiments, and
a low cobalt content with unsuccessful drenches. During the past season the great value of cobalt
in overcoming ailment at both Morton Mains and Glenhope has been confirmed, and much additional
jnformation 18 now available concerning the best method of supplying cobalt supplements to stock.
Very considerable evidence has been accumulated which points definitely to an actual cobalt deficiency
in connection with incidence of ailment, both at Glenhope and at Morton Mains.

The investigations during the period under review have comprised—-

(1) Detailed studies of soils, pastures, and animal organs with a view to determining whether
ailment of stock is actually caused by a deficiency of cobalt in the food of the animals.

(2) Field experiments designed to secure information concerning the value of cobalt licks,
and of cobalt pasture top-dressing as alternative methods for the supply of cobalt
supplements to stock.

(3) Animal studies with a view to securing information concerning the role of cobalt in
animal nutrition.

Cosarr DEFICIENCY.

The cobalt survey of the more important New Zealand soils has shown, for the most part, a fairly
good correlation between low cobalt content of the soil and incidence of stock ailment. Several
exceptions to this rule, however, were brought to light during the course of the survey. The Morton
Mains soil was shown to have a considerably higher cobalt content than that of other soils associated
with stock ailment either at Nelson or in the North Island. Furthermore, certain soils, such as the
pakihi soil of Westport, which so far have been considered healthy for stock, have given unexpectedly
low cobalt figures. The results which have been obtained suggest that further attention must be
paid to methods for estimating availability of soil cobalt.

Analyses of animal organs from the Morton Mains and Glenhope experiments have given definite
information concerning the very low cobalt status of sheep suffering from ailment. In cerfain cases
the cobalt content of the liver of affected sheep was only one-eighth that of livers from healthy sheep
killed at the freezing-works or of livers from healthy sheep which had been drenched with cobalt
chloride. The analytical data suggest that the chemical examination of certain organs, particularly
the liver, will prove very helpful in determining whether it is necessary to use cobalt supplements in
districts where cobalt deficiency is suspected.

Analyses of pasture samples tend likewise to support a theory of cobalt deficiency as the direct
cause of stock ailment at both Morton Mains and Glenhope. The figures for Glenhope show a very
definite cobalt deficiency of the pasture in comparison with the data from healthy pastures in other
parts of the Nelson district.

SuppLy oF CoBALT SUPPLEMENTS.

Excellent results have been obtained at Morton Mains by the use of a cobalt-salt lick made by
mixing 4 oz. of cobalt chloride per 1 ton of dairy salt. Hwes and lambs supplied with this lick have
done extremely well, and results compare more than favourably with those obtained in the previous
season using a drench of cobalt chloride. The success of the cobalt-salt lick suggests that this method
of supplying cobalt will have a very extensive use in districts where ailments of the bush-sickness
type are encountered.

Equal success has been obtained by the use of cobalt chloride top-dressings on affected pastures.
At Morton Mains the use of 10 Ib. of cobalt chloride per acre has been accompanied by very satisfactory
weight increases and an entire absence of ailment. Excellent results are being obtained at Glenhope,
using 2 lb. of cobalt chloride per acre.

Roie oF CoBarT IN ANIMAL NUTRITION.

The blood studies made by Dr. Muriel Bell indicate that the anemia so commonly associated with
lamb ailment at Morton Mains does not run parallel with the severity of sickness. The data suggest
that anwemia results from weakness of the animals and that the development of anwmia is secondary
to poor nutrition. The blood studies show that obvious symptoms of sickness may develop prior to
any considerable reduction in hemoglobin content and red cell count.

Detailed reports covering the work in the Nelson district by Dr. H. O. Askew, in the Morton Mains
field experiments by Dr. J. K. Dixon, and animal studies by Dr. Muziel E. Bell follow.
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REPORT ON STOCK AND PASTURE INVESTI&ATIONS IN THE NELSON DISTRICT, 1936--37.
(H. 0. Asguw.)
INnTRODUCTION.

The spectacular results obtained with cobalt salts in the treatment of (lenhope bush-sickness has
opened up a wide field of work. Animal experiments using cobalt salts in drench form have been
continued at Gtlenhope and extended to the Moutere Hill country, where somewhat low figures for
cobalt have been obtained in soil estimations.

Other methods of supplying cobalt to animals have likewise been investigated. A cobalt - common
salt lick experiment has been ostablished on Moutere Hills country, and the use of cobalt salts for
pasture top-dressing has been put under test at Glenhope.

The very definite results obtained by the use of cobalt salts at Glenhope has raised the question
whether cobalt supplies an actual deficiency or whether it acts in an indirect manner in improving
the health of the animals. For the purpose of securing definite information on this point studies have
been made of the cobalt status of animal organs from the Glenhope experiments and from healthy sheep
grazed in other localities of the Nelson district.

In addition, attention has been directed to the cobalt status of healthy and sick pastures, and o
start has been made in the determination of the cobalt status of different species of grasses and
clovers and the influence of cobalt top-dressing on the intake of cobalt.

ANIMAL KEXPERIMENTS AT GLENHOPE.

(@) Drench Lixperiments.—A group of five animals has now been receiving 8 mg. of cobalt weekly
(as cobalt chloride) since lst November, 1935. All the animals have remained perfectly healthy and
show no signs of any detrimental effects as a result of this long-continued ingestion of cobalt. On
9th November 1936, the control group in this experiment averaged only 66- 2 1b. live-weight, while
the corresponding cobalt group averaged 86-8 1b. Since that date to 14th April, 1937, the cobalt sheep
have increased to an average weight of 100-4 1b. Several deaths have occurred in the control group,
and the remaining animals showed symptoms of bush-sickness.

An older sheep has been receiving the cobalt drench since 4th September, 1935, and this
season successfully reared a lamb. The ewe is in good condition.

These results indicate that at Glenhope, cobalt, without addition of other clements, is able to
maintain sheep in health over an extended period.

(b) Cobalt Top-dressing Lzpervment.-—Early in December, 1936, an area at Glenhope, known to
be unhealthy in previous seasons, was top-dressed with cobalt chloride at 21b. per acre and with
superphosphate at 2 ewt. per acre to obtain 'a pasture on which sick animals could be placed to
examine the effect of a light top-dressing of cobalt on their health. On 22nd December, 1936, threc
sheep, definitely affected with sickness, were placed on this pasture. Symptoms of the ailment soon
disappeared and considerable increases in weight were shown. Over the period 22nd December
to 14th April these sheep have increased in weight by 27 ib. (average). The results are therefore quite
promising.

(c) Other Drench Expervments—The groups receiving a drench of an acid extract of Nelson soil
and of an iron-free extract of Nelson soil since November, 1935, continue in good health. No deaths
have occurred, and increases in weight comparable with those of the cobalt group have been shown.

The control group and that receiving a drench of hydrochloric acid have deteriorated badly this
season. Two deaths occurred in each group. All the remaining sheep have been transferred to the
cobalt-top-dressed area as they became sick.

Anmvarn ExpEriMENTS oN Moutere Hinis CoUunTry.

Four trials with hoggets or ewes and one with Jlambs, using the cobalt chloride drench, have been
established on four farms on the Moutere Hills soil type. A lick experiment with cobaltized common
salt has also been started. No definite results have yet been obtained as the trials only commenced in
October, 1936.

Cosarr CoNTENT OF PasTURES.

Preliminary experiments conducted at the Institute have shown the ability of several pasture
species to absorb relatively large amounts of cobalt when soluble salts of; this element were incorporated
into the soil. It was decided to investigate under field conditions (a) the cobalt status of different
pastures on healthy and unhealthy country, and (b) the influence of cobalt salts on the intake of this
element by pasture plants under different conditions of manurial treatment and on different soil types.

Experiments have been established on pakihi soil at Westport ; on the Moutere Hills, and at
Glenhope ; at Appleby; and at the Marsden Research Farm, Stoke, to secure information on these

points.
(a) Healthy and Unhealthy Pastur es.w—SampJes have bheen available from several healthy pastures
and from several unhealthy pastures. Glenhope (unhealthy) samples have shown only 0-03 p.p.m. to

0-07 p.p.m. of cobalt on the dry basis. Other unhealthy pastures have given figures within this
range, whereas healthy pastures, especially from the nelﬂhbomhood of Nclbon have given a minimum
figure of about 0-2 p.p.m. and a maximum of a,pproxnnately 1ppm. of cobalt on the dry basis.
The cobalt content of unhealthy pastures does appear to be definitely low.

(b) Influence of Cobalt Salts on Intake of Cobalt by Pasture Plants.—A number of trials on several
areas have been started, using applications of cobalt chloride ranging from 1 cwt. per acre down to
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21b. per acre. In all cases very appreciable increases in cobalt content have been obtained. Some
figures obtained at the Marsden Research Farm with 1 cwt. per acre and 101b. per acre are given
below.

Cobalt as p.p.m. of Co. on Dry Basis.
Date of Sampling. I

1 cwt. Cobalt i 10 Ib. Cobalt

Control. Chiloride per Acre. 3 Controf. | Culoride per Acre,
\ ‘ ‘
15th September, 1936 .. i 1-26 37-7 ‘ ..
29th September, 1936 .. ‘ 0-70 25-2 I .. ..
13th October, 1936 .. .. l 0-44 14-0 i 0-46 21-5
28th October, 1936 .. 0-36 14-0 ‘ 0-27 8-8
12th November, 1936 .. 0-39 ‘ 14-6 ( 0-27 i 8.2
2nd December, 1936 0-29 14-9 } 0-27 i 4:6
I

NorE.—1 cwt. apphca,tlon on 21st August 1936 ; 10 Ib. apphcahon on 23rd September, 1936.

These data show the changes in cobalt content which have occurred since top-dressing. A rapid
fall in cobalt content occurs at first, but later a more or less stable value is approached. The 2 1b.
application of cobalt chloride is of interest because of its use in the animal trials at Glenhope, and also
hecause it provides an economic method of increasing the cobalt content of a pasture.

It has already been shown that sick sheep improved wonderfully in health after grazing the top-
dressed pasture at Glenhope. A sample taken eight weeks after top-dressing showed a cobalt content
of 0-20 p.p.m., whereas the control sample showed only 0-056 p.p.m. This increase in cobalt content
could easily explaln the good results with the sheep by reason of the cobalt supplement supplied in
this treated grass.

JOBALT STATUS 0F ANIMAL ORGANS.

In April, 1936, typical sheep from the groups at Glenhope were slaughtered and the organs and
blood removed for chemical examination. In the control (no drench) group low values for cobalt
were found in certain organs and blood as compared with samples from the sheep receiving the cobalt
drench. For example, in the liver of the control sheep only 0-02 p.p.m. of cobalt on the dry basis was
found, as compared with 0-22 p.p.m. in the liver of cobalt-treated sheep. That this last figure is not
abnormally high was shown by the examination of livers from healthy sheep in the Nelson district.
Here the range of cobalt content was from 0-07 p.p.m. to 0-25 p.p.m. on the dry basis, with an average
of 0-12 p.p.m. It would appear that the liver may be a useful organ for judging the cobalt status of
animals.

The very low figures obtained at Glenhope suggest that the ailment there is due to cobalt
deficiency and that the good results from the use of cobalt salts are due to this deficiency being
removed.

Further to the drenching technique, experiments on the rate of excretion of cobalt have been
made in collaboration with Mr. 8. W. Josland, of Wallaceville. Sheep were given a dose of 4 mg. of
cobalt (as chloride), and analyses made of the urine and feces excreted. Rapid absorption and
elimination through both urine and feces were found, so that after five days the cobalt content of the
excreta had returned to normal. This result indicates, and the analysis of the organs confirms, that
large amounts of cobalt are not stored in the animal and that toxic effects are unlikely to follow the
continued use of suitably prepared cobalt drenches and licks.

REPORT ON MORTON MAINS INVESTIGATIONS.
(J. K. Dixon.)

In a previous report it was recorded that cobalt drenches were completely successful in the control
of a lamb ailment occurring at Morton Mains and other parts of Southland. In the present season’s
experiments an easier and equally effective method was sought for supplying cobalt to the animals.
Drench guns have been ugsed this year in Southland with success. Over two hundred lambs per hour
can be drenched by a competent man. However reliable this method is, there is still the trouble of
yarding and handling the lambs. Consequently two other methods—top-dressing of pastures and the
use of licks—-suggested themselves as worthy of trial.

Ticg EXPERIMENTS.

A lick was made up containing 2 oz. to 4 oz. of cobalt chloride to the ton of dairy salt. For the
experiment a flock of pregnant ewes was made available by the Southland Frozen Meat Co., and the
sheep were divided so as to test the following points :—

(1) Whether the prepared lick was as effective as a cobalt drench.

(2) Whether a cobalt lick when supplied to pregnant ewes would enable suflicient cobalt to
he trangmitbed to the offspring to make unnecessary the use of further cobalt supplements
after lambing.

(3) Whether it was sufficient to feed a cobalt lick to the ewes and lambs only after lambing.
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Tables I and II show in condensed form the weight-increases in the various groups and the grading
results at the conclusion of the experiment.

TasrLe 1.
Growp .. .. .. .. A B e R D,
Before Lambing .. .. .. No Cobalt to Ewes ‘ Lobalt to T}wes ('oba,lt to Ewes
- - Control (no Cobalt at |- . - -
After Tambing ColbaltL ::;:;n Iggves and any stage). No (obfLIE; Itx;:;bszes and Cobaltljc;m%gves and
f Average ‘ ‘ Average . B Average . A » mﬁwﬁii.ﬁ
Dates. fremge | gam, | gvomee | o, | Wem | Gam. | fTaee | Gain
1b. 1b. 1b. 1b. 1b. ib. Ib. 1b.
9th November, 1936 (com- | 41-89 .. 40-68 .. 38-70 38-45
menced) i
22nd February, 1937 (ended) .. 81-73 4402 62-77 15-0 60-21 l 23-68 80-66 ’ 4863
|

Nore.—A certain number of fat lambs and cull lambs were removed before the experiment ended and this
explains the diserepancy between total average gain and the average weight of those lambs in the experiment
at the beginning and the end.

TasLe II.—GRrADING OF LaMBS IN EXPERIMENTS.

(xroup .. .. .. .. .. A. B. C. n.

Before lambing .. .. . .. | No Cobalt to Ewes. Cobalt to Liwes. Cobalt to Kwes.
Control (no Cobalt
After lambing .. .. .. .. | Cobalt to Kwes and at any Time). No Cobalt to Ewes | Cobalt to Ewes and
Lambs, and Lambs. [ Lambs,
| ‘
Fat lambs to 22nd March, 1937 .. 51 : 11 25 ‘ 56
Good stores .. . e 14 13 25 1 14
Stores .. . .. .. 0 26 | 19 i 0
Died . .. .. .. 0 14 5 i 0
X _
Total .. .. .. 65 64 ! 74 70

Tables I and IT show very definitely the benefits to be derived from the use of a cobaltized salt lick.
Cobalt lick supplied to the ewes only before lambing gave much better results than the control group
not only in the number of fat lambs obtained by 22nd February, 1937, but also in the weight
increases. Nevertheless, these results fell far behind those obtained by the use of cobaltized lick after
lambing, when the lambg as well as the ewes, had direct access to the lick. In these two latter groups
there were 80 per cent. fat lambs, compared with 17 per cent. in the controls, and the remainder of those
having access to cobalt were expected to be fat by the end of the season. In these groups the weight
increases were about three times that found in the control group. Comparison with cobalt dren(’}nno
experiments of the previous season showed that the lick method was equally effective as a means of
supplying cobalt supplements.

Top-DRESSING EXPERIMENT.

Pot experiments with Morton Mains soil reported in the N.Z. Journal of Science and Technology
have shown very definitely that grass can quickly take up relatively large amounts of cobalt from soil
treated with cobalt chloride, and this suggested that the top-dressing of pasture with cobalt salts would
be an effective way of combating sickness.  Accordingly an acre was top-dressed with 10 Ib. of cobalt
chloride, and on it were run ten lambs, while another acre plot acted as a control with a further ten lambs.
A mixture of superphosphate and African phosphate at the rate of 3 cwt. per acre was used as a medium
for the distribution of the cobalt, and a similar quantity without cobalt was broadecast on the control
plot. The lambs were put on the plot on 2nd February, 1937, and by 16th April, 1937, the controls had
lost on an average 10-9 1b. per lamb, while the lambs on the cobalt top-dressed plot had gained an
average of 15-55 1b. in the same perlod Furthermore, the ten lambs on the cobalt plot are all in good
condition, while on the control acre seven have died and two more appear likely to die.

The beneficial results obtajned by the use of cobalt chloride for pasture top-dressing are associated
with very definite increases in the cobalt content of the top-dressed arecas. Analyses of the top-dressed
and control pastures show an increase in cobalt content of over thirty-fold a month after the completion
of top-dressing treatment. Even after the elapse of three months the cobalt content of the top-dressed
pasture was over twelve times as great as that of the control area.

VaLuE or NickeL Sarts IN DRENCH MATERIALS.

In their investigations relating to Denmark disease of stock in Western Australia, Filmer and
Underwood found that small quantities of nickel were beneficial under certain conditions of sub-optimal
cobalt intake.

An attempt has been made during the past season to ascertain whether nickel salts have a
special value in the treatment of lamb ailment at Morton Mains. A drenching experiment was
arranged using two groups of lambs—one group received cobalt alone, while the second group
received cobalt plus nickel. On the 25th May, 1937, the cobalt lambs had gained an average of
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14-25 1b. per head, while the increase for the nickel-cobalt group was 20-35 1b. per head. It appears
from these figures that-nickel may he of definite benefit to the lamb when given in addition to cobalt.
This experiment is being continued to obtain confirmation of the bencficial properties of nickel when
used in conjunction with cobalt.

VALvE oF CoBaLT SUPPLEMENTS FOR DAIRY Cows.

Filmer and Underwood, in West Australian experiments on Denmark disease, have reported that
cows, in addition to sheep, are affected, and that cobalt supplements are beneficial in increasing milk
production even where no obvious symptoms of sickness occur. In the Southland district cows do
not appear to be affected by the ailment, but it was considered desirable to test the value of a cobalt
supplement on milk production.

Accordingly tests of cobalt supplements were made on two farms where lamb ailment in previous
years had been pronounced. The results so far obtained are not significant, although the milk yield
appears to have been maintained rather better in the case of the cows receiving cobalt drench treat-
ment.

CoBaLT STATUS 0F ANIMAL ORGANS.

In addition to the field experiments given above, laboratory examinations have been made of
different organs from the experimental lambs in the 1934-35 and 1935-36 experiments.

Analyses showed that cobalt was stored in the liver and to a less extent in the pancreas in lambs
drenched regularly with cobalt. The extent of storage in the liver correspond with that attained in
normal fat lambs from healthy areas in which no cobalt was given as a supplement. Other experi-
ments with soil drenches which contain cobalt suggest that some degree of health may be attained
without any marked storage taking place in the liver, and in these cases the dosage must be regarded
only as a maintenance ration. Both from the field and laboratory examinations there are indications
that cobalt fed to a pregnant ewe can be transmitted to the offspring, but further work is required.

PHYSIOLOGICAL INVESTIGATIONS AT MORTON MAINS.

(Murrer. E. Berr, Otago Medical School.)

By arrangement with the Cawthron Institute ccrtain physiological investigations have been
conducted on the sheep in the Morton Mains field experiments by the Department of Physiology,
Otago Medical School. During the past year four visits have been made to Morton Mains with the
object of studying the animals from a physiological point of view. The studies comprised examinations
of blood, urine, and animal organs.

Broob.

A very detailed examination of blood samples of both affected and healthy sheep was made.
The results of the examinations have shown that an ansemia does accompany Southland lamb ailment,
but this ansemia is only manifest as the season advances and the blood-counts do not necessarily
accord with the degree of sickness. The administration of cobalt salts, moreover, does not appear
to stimulate the production of red cells in abnormal numbers.

The blood studies show that obvious symptoms of sickness may develop prior to any considerable
reduction in hemoglobin content and red-cell count; and the severity of the sickness does not
necessarily run parallel with the degree of ansemia. The data suggest that anemia results from the
weakness of the animals and that the development of angmia is secondary to poor nutrition. It is
more likely to supervene as the season advances and the nutritional impairment becomes more
chronic.

It is interesting to note that sheep drenched with cobalt salts maintained very satisfactory
hemoglobin and red cell counts, in keeping with the absence of sickness in this group.

An attempt is now being made to determine the cobalt partition in sheep’s blood.

LiveR.

The presence of cobalt in livers has been confirmed, and studies are now in progress to ascertain
whether cobalt is present in the ionized form. These studies should give information concerning the
role of cobalt in animal nutrition and indicate whether cobalt is simply stored in the liver or whether
it is in organic combination.

UrINE.

Examinations of urine have been limited to samples from two moribund lambs. None of the
more obvious types of pathological constituents was present. Urobilinogen was not increased. The
lambs had the power of utilizing organic acids to neutralize bases. The organic acids, which included
lactic acid, were determined by Van Slyke and Palmer’s method (Journ. Biol. Chem., 41, p. 567 ; 1920).
The sick lambs also were able to use glycuronic acid for neutralizing toxins, for the ether extract after
hydrolysis reduced Fehling’s solution.

The absence of sugar and acetone bodies from the urine shows that there is no lack of insulin.
Creatinine appears to be in normal amounts. Indican is abundantly present as is expected in

herbivorous urines.

7—H. 34.



H.—34. 50

LEATHER RESEARCH.

Advisory Committee : Messrs. A. E. Lawry (Chairman), J. . Astley, C. Arlington, 8. L. Wright,
W. Donovan, F. Johnson.

Director of Research : Mr. P. White. Assistant Director : Mr. F. G. Caughley.

Not the least of the many difficult problems facing the leather rescarch worker is that of assessing
quality of leather on a purely scientific basis, especially when sole leather is being considered.

Quality may be defined as the summation of certain properties which are appropriate to the special
purpose in view. There are many different types of shoes for use under different conditions of wear,
and it would seem to follow that there should be many different standards of quality of sole leather. An
added difficulty is that each shoe-manufacturer desires certain properties in the leather to suit his
methods of building the shoe, which may not necessarily he those required by another firm, nor may
they be related to the demands of the ultimate consumer.

What is quality in sole leather from the wearer’s point of view ? The average person requires
that sole leather shall keep his feet dry in wet weather and have a reasonable wearing-life.  Some
people, however, may demand lightness and flexibility without giving any consideration to water-
proofness and wear. The question now arises, Is it possible with present methods of leather-
manufacture to combine the properties of resistance to water and wear with those of lightness and
flexibility ¢ Putting the question in another form, Is a person who has bought shoes with light
flexible soles justified in complaining if the soles do not give reasonable wear and resistance to water in
ordinary wet wear ?

The demand for thin, light sole leather has compelled the tanner to use thin hides. These may be
from immature animals or from those of a type recognized as not giving leather of high wearing value.
In other words, the tanner is being compelled to turn out a product in which, in order to obtain certain
desirable features, one of its essential properties is to some extent sacrificed.

Sole leather may be considered as consisting of leather fibres and a class of materials known as
" water-solubles.”  During the year under review an effort has heen made to determine some of the
functions of water-solubles in sole leather in relation to resistance to water-absorption and wear. The
results obtained, and summarized below, show that resistance to wear and water-absorption do not go
hand in hand with flexibility. The average person knowingly huying shoes with light, flexible soles is
therefore not justified in complaining if the soles do not wear well and do not resist the penetration
of water.

Many people believe that shoes wear better after they have been resoled. This is probably the case,
and will continue to be so as long as the sale of shoes with very light, flexible soles continues. On the
other hand, many people complain of the thicker soles placed on the shoes by the shoe-repairer. It is
evident that the wearer must choose which property he desires and he prepared to accept the result of
that choice.

In past years there have been many attempts to correlate certain chemical properties of leather
with quality. The standards of quality, however, were arbitrarily fixed without a direct relation to
the properties of leather as determined under actual wearing-conditions. Although the method is
somewhat tedious, actual wear tests were used to obtain the results which are given below.

3

Fuwcrioxs or Warer-sornusres 18 SoLE LEATHER.

Generally speaking, it may be said that increasing the amount of water-solubles tends to make
the leather less flexible. Specific effects are as follows :—

Insole Leather.

Increasing the amount of water-solubles in insole leather—

(1) Decreases the porosity and thus tends to reduce the rate of removal of the products of
perspiration from the foot :

(2) Increases the amount of perspiration produced by the foot—i.e., decreases the shoe
comfort :

(3) Increases the tendency for the hose to become discoloured :

(4) Causes the leather to retain the products of perspiration longer, thus causing more rapid
deterioration of the leather, as shown by the formation of cracks.

Insole leather should therefore contain as little water-solubles as possible, provided that due con-
sideration is given to the fact that it is the foundation of the shoe, and as such requires a certain amount
of rigidity.

Sole Leather.

(@) Wearing-value.—Increasing the amount of water solubles in sole leather increases the wearing-
value when worn under alternate wet and dry conditions. For perfectly dry wear increasing the
water-solubles decreases the wearing-value.

(b) Resistance to Water-absorption.—Increasing the amount of water-solubles increases the
resistance to water-absorption. Water-solubles are washed out during wet, wear, and it iy important
that they should be retained as long as possible. It was found that this was the case when the leather
was less flexible, especially when wet.

The results obtained by research become of value to an industry when by their application they
help to improve the quality of the finished product, increase the efficiency of manufacture, and help
to solve the many problems which arise in the factory. During the year this sphere of the activities
of the Research Association has been fully maintained. As in previous years, investigations of
immediate factory problems have always taken precedence over the programme of research being
carried out. This has involved the examination and testing of hides, tanning materials, tanning liquors,
finished material, and processes of manufacture.



a1 H.—34.

Chorcular Letlers.

During the year the hundredth issue of the usual montbly circular letter was sent out. These
letters deal with the results of investigations carried out, research work overseas, and otber matters of
current inberest in connection with leather and allied trades.

Perr RESEARCH.

As our knowledge of hides and skins is inereasing, the more evident it becomes that for a tanner
to make the skins into the most suitable types of leather the more must he know about his raw material.
This is well illustrated by a rvesult described in a previous annual report.  Pinhole peltis were considered
as being of low-grade quality, and as such were uscd for the manufacture of cheaper kinds of leather.
Actually if made into the type of leather for which they are most suitable they arve a high-grade pelt.

There are generally accepted ideas regarding the effect of feeding, breed, climatic conditions, or
season in which the animal is killed on the varlous qualities of hides and skins, but little connected
research on these problems has been carried out. Much remains to be done along these lines before
the tanner can with a fair degree of certainty make his vaw material into the type of leather for which

i

it is most suitable. This probably applies more to sheep-skins than to hides.

Seasonal Varwation i Lamb-skins.

During the season 1935-36 about six dozen pelts were collected at monthly intervals, When.
complete a cask of skins was sent to England for a report on the quality aspect of the leather made
from them. A microscopical examination of the untreated skins disclosed marked variations in the
structure of the skin, especially in regard to the sudoriferous glands.

In the feetal lamb the sudoriferous glands are only very slightly developed. After birth there is
still little necessity for them to function, since the weather is generally cool.  As the lamb and its wool
grow and the weather becomes warmer the sudoriferous glands begin to carry out their function of
keeping the body cool when necessary. During the summer the glands have to produce a large amount
of perspiration, and so they form a very prominent portion of the skin structure. When the colder
weather of winter arrives the necessity for perspiration decreases and the glands decrease in size.

During the process of manufacture of leather these glands are destroyed. Consequently, when
they occupy a large portion of the skin, it would be expected that the resulting leather would be of a
spongy type. Where the glands are more or less in a quiescent stage, it would be expected that the
leather would be tighter in texture.

Late-season pelts are generally thinner than those produced earlier in the season. As such they
have been regarded as of inferior quality, and have commanded a lower price. From the microscopical
examination of the monthly samples of skin it would seem that late season’s pelts should be more
suitable for certain types of leather than those produced carlier in the season.

The report from London on the trial cask of skins mentioned above has confirmed the above
conclusion.  For one type of leather late season’s pelts obtained in May were worth 3s. per dozen less
than the others. For another type of leather May pelts were valued at 1s. 10d. per dozen more than the
others. Should this result be confirmed in a more extended trial being carried out this season, then
the late season’s pelts should command a higher relative price than previously, provided that they
are made into the most suitable type of leather.

In carrying out this season’s collection of monthly samples of skins in two freezing-works, pleces
have again been oxamined microscopically. The colder summer has had the expected effect on the
development of the sudoriferous glands—viz., there being less necessity for them to function, the glands
are generally not so highly developed. Should the report on the finished leather confirm the con-
clusions made from this condition, then not only is seasonal variation in the quality of lamb-skin
important, but the climatic conditions under which the animal has lived prior to slaughter also are
very important.

Breed Trial.

In conjunction with Lincoln College, a shipment of skins which have been taken from lambs of
definite known crosses has been sent to Kngland. This has been arranged to determine how far breed
affects the quality of the skin from the leather point of view. The microscopical examination of the
skins has shown two distinet types, which should be reflected in the quality of leather produced.

Effect of Shearing.

In past years efforts have been made to determine what effect shearing has on the structure of the
skin. As a rule, sheep are not slaughtered until a period of four to six weeks has elapsed after
shearing. During this time the wool has grown somewhat, and in normal seasons the weather has
become much warmer. It would be expected that if the effects of shearing were of a temporary
nature, then under the conditions described above very little difference would be noticed.  Such was
found to be the case.

The comparatively cold climatic conditions after sheaving in 1936, however, enabled a distinct
difference to be noticed. Shearing was found to reduce considerably the size of the sudoriferous
glands, and in this way would affect the quality of the leather produced. Since shearing has a
similar temporary effect on the animal as a change from summer to winter, the observed effect is in
agreement with the previous results on the effect of seasonal variations.
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Pusrnicarions.
The following papers were published during the year :—

(1) * Effect of Perspiration on Leather.” N.Z. Jour. Sei. & Tech. (1935), 17, 412. (Also
printed in J . 4.L.C.A. (1936), 31, 357, and Jour. Fed. Curriers (1937).)

(2) * Colour in Sole-leather.” N.Z. Jour. Sci. & Tech. (1936), 18, 1. (Also printed in
JLS.LT.C. (1936), 20, 307.)

(3) *“ Estimation of Water-solubles in Sole Leather.” J.I.S.L.T.C. (1936), 20, 409.
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FRUIT RESEARCH.

Advisory Committee—Mr. A. H. Cockayne (Chairman), Messrs. T. Rigg, J. Corder, H. E. Stephens,
A. M. Robertson, W. Benzies, T. (. Brash, R. Paynter, A. Osborne, J. A. Campbell, F. 8. Pope,
F. R. Callaghan, Dr. G. H. Cunningham, W. M. Hamilton (Secretary)

INTRODUCTION.

Owing to its extensive nature, fruit research is carried out by a group of institutions working in
co-ordination. These comprise the Plant Research Bureau, Cawthron Institute, the Horticulture
Division of the Department of Agriculture, and the Department of Scientific and Industrial Research.

In certain phases of the investigations the Dominion Laboratory, the Soil Survey Division, and
the Meteorological Office also participate.

Full use is made of the Imperial Bureau of Fruit Production, Rast Malling Fruit Research
Station, and the Low Temperature Rescarch Station, Cambridge, particularly in connection with cold
storage and transport problems, but also in relation to other problems relating to fruit varieties,
propagation, nutrition, and general management,

In view of the importance of storage and transport problems, these have continued to be dealt
with by the Fruit Cold Storage Research Committee, on which also a combination of interests are
represented.

The field work involved in the fruit research programme is carried out at—(1) the Research
Orchard of 72 acres at Appleby, Nelson, 20 acres of which are planted in fall-bearing trees; (2) the
Cawthron Institute Orchards, Nelson; (3) the Tiritea area, Palmerston North; (4) the Hawke’s
Bay Fruitgrowers’ Association Orchard, Havelock North; (5) in a series of selected orchards
distributed through the various fruitgrowing districts of the Dominion where investigations are
conducted in co-operation with orchardists.

With the establishment of the Plant Diseases Division in Auckland a new trial area will be
formed at Mount Albert, and for a number of years use will be made of an orchard which has recently
been leased at Huapai.

The whole of the investigations have been greatly facilitated by the helpful co-operation received
from the New Zealand Fruit-export Control Board, the New Zealand Fruitgrowers’ Federation, and
the shipping companies operating in New Zealand waters.

During the year the presence of Mr. L. W. Tiller, Assistant Manager of the Appleby Research
Orchard, on extended leave in England has enabled a close contact to be effccted between research
work proceeding in Great Britain and that in New Zealand,

RESEARCH ORCHARD, APPLEBY.

The whole of the planted area of the orchard is in full utilization for the conduct of manurial,
spray, and cultural trials, and is available for the field studies arranged by any of the workers engaged
on various researches. Very detailed rtecords of tree growth, yield, leafage, blossoms, &e., are
regularly made so that the closest watch may be maintamed upon any changes which appear. All
the trial areas have been arranged in accordance with the best methods of experimental layout, and
are designed to reduce experimental error to a minimum.

Following the heavy crop of the 1935-36 season, when 10,205 cases were harvested, 6,826 of
which were packed for export, a light crop was expected for 1936-37, but it is satisfactory to report
that the crop will be better than anticipated, and it is expected that exports will total 5,000 cases
for the season. Up to the 31st March, 1937, 3,125 cases were packed for export.

Weather conditions have been very variable during the growing season, though the rainfall
(40-40 in.) for the year ending December, 1936, was not nearly as high as in the previous year, when
54-13 in. were recorded.

In so far as insect pests are concerned, the season was not a difficult one. The most remarkable
feature was the comparatively small amount of leaf-roller infection, in contrast to the previous
season when the prevalence of this pest caused very considerable losses. Conditions on the local
markets were much improved. Fruit was disposed of to much better advantage and rejects were
inconsiderable. This is accounted for to some extent by the lighter crop in the district generally
and the losses sustained by growers in the Hastings district through a heavy frost.
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ExperIMENTAL WORK.

Testing of Highly-coloured Varieties.—3cions of varieties, principally Delicious and Jonathan of
outstanding colour, were collected from various districts and grafted on to bearing trees at the
orchard for testing purposes and have made satisfactory progress.

Cider-apple Varieties—The New Zealand Fruitgrowers’ Federation imported twenty-four trees
of cider-apple varieties, and these were planted at the Research Orchard for testing purposes.

Manurial Experiments.—The work on the manurial trial plots has heen kept up to date.

Cold-storage Trials of Fruit from Manurial Plots.—Fruit for cold-storage trials has been selected
from the various manural plots and stored at Stoke Cool Store. This fruit will be examined and
recorded in due course. Special packs of Cox’s Orange have been forwarded overseas to investigate
the incidence of bitter-pit, and the testing of oiled wraps has been carried out on eleven varieties of
apples, several of which have been prepared from the Research Orchard.

Sproying Experiments—A variety of spraying experiments have been worked in with the general
spray programme during the spraying season and provided much valuable information relative to
black-spot control and russeting of fruit.

Improvements.—During the winter the spraying system was improved by the replacement of
1in. piping with £in. piping, which greatly facilitated the work of spraying. This change was no
doubt responsible for the cleaner fruit crop this season, as although the weather conditions during
spraying-time in the early summer were very unfavourable, black-spot was kept well controlled.

ORCHARID SURVEY.

In conjunction with the Land Utilization Survey that is being undertaken in the Hawke's Bay
distriet, an orchard survey has been carried out in an attempt to correlate tree performance and soil
type. Much of the field work of the survey has been completed, but the data obtained have not yet
heen analysed. It is evident, however, that faulty drainage and indifferent management override
unsuitability of soil as the chief cause of orchard failures on the Heretaunga plains. After making
allowance for these disturbing factors it is hoped that there will be sufficient evidence to indicate the
most suitable soils for the various types of fruit. The relationship of soils to individual varieties of
each fruit appears to be rather obscure, the position being complicated by the fact that a common
stock has been used for most plantations, and also by the management factor which produces wide
variations within any variety on a given soil type. In addition to observations of the aerial parts of
the trees, root excavations have been carried out on the major soil types. Marked differences in
rooting system have been found, the limiting factor in root growth being the level of the water-table.

SPRAYING INVESTIGATIONS.

A full programme of experimental spraying was commenced on the Havelock North orchard,
but the severe frost in October, 1936, destroyed practically the whole crop. The absence of fruit
made it impossible to obtain complete records, but most of the schedules were continued to keep the
orchard reasonably clean, and to determine their effect on foliage.

Black-spot.—Experiments on black-spot control showed that the * weak Bordeaux and summer-
oil 7 treatment, at present being advocated by a proprietary firm in New Zealand, is quite useless
where black-spot infection is high.

Summer Bordeaux 1}-3-50, which at present is extensively used in Auckland, was compared
with the standard lime-sulphur plus colloidal-sulphur programme. Although slightly better control
of black-spot was obtained with the former during this abnormally wet season, spray damage to fruit
and foliage was considerably higher.

Codling-moth—Standard spray treatments for codling-moth control yielded indefinite results
owing to low incidence of infection.

Bronze Beetle—Several different spray treatments for control of bronze beetle were tried on an
area where infestation was particularly severe, check trees showing 100 per cent. of the apples damaged.
None of the treatments gave commercial control under such conditions of high infestation, the most
successful results being obtained with sprays applied at weekly intervals from petal-fall up to early
December.  Consequently, such additional measures as cultivation of the soil, &ec., are necessary to
reduce the severity of infestation.

Arsenical Substitute~—Preliminary experiments with a proprietary substitute for lead arsenate
(Thiox) indicated that at equivalent weights it is not as effective as lead arsenate and under certain
circumstances more likely to cause plant damage.

Brown-rot of Peaches—Low infection of the check trees again prevented definite results being
obtained. Preliminary experiments on dips indicated hat it may be practicable to effect considerable
reduction in the loss of fruit from brown-rot during transit and in storage.

Spray Coverage—Experts have demonstrated that inefficient methods of application limit diseasc
control in many of the orchard areas in Auckland.

The final series of articles dealing with spray coverage are in course of publication.

Tomato-mite.—In conjunction with Mr. Cottier, the distribution and life-history of the tomato-
mite, an outbreak of which recently occurred in Auckland, is being investigated. Hxperiments
have shown that the mite can be controlled by fumigation with nicotine.

White Wax Scale.-—In conjunction with Mr. Cottier, work on the life-history and control of white
wax scale is being carried out preliminary to attack by sprays.

Mottle-leaf of Citrus—Applications of zinc sulphate have been made to a few lemon and orange
trees showing leaf-mottling of a type similar to that found in the United States of America and which
has been controlled by applications of this chemical.

<
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MOULDY-CORE INVESTIGATIONS.
Praxt DisEases Drvisiow.

A survey was made of 118 orchards in the Auckland district to determine the incidence of mouldy
vore in Delicious apples and to discover any factors affecting the disease. As a result of the survey
the following facts became evident :—

(1) The disease is widespread throughout the district, no part being free or even nearly so.

(2) Affected apples ripen prematurely and drop off as the crop approaches maturity. In
the case of two orchards, one earlier than the other and both picking on the same date,
the earlier one will have had a greater fall of affected fruit and therefore a smaller
percentage of mouldy core.

(3) In any orchard the highest percentage of mouldy core is found on the parts having the
poorest drainage.

(1) Mouldy core was found in a number of varieties other than Delicious. In every case it
was associated with an open calycine sinus.

(5) It is uncertain how far small amounts of mould in the core will develop under storage
conditions. To ascertain this a number of cases of Delicious have been placed in the
cool store and will be examined at intervals during the year.

Samples were sent regularly to the laboratory at Palmerston North for isolation of the fungi
present at various stages of maturity of the fruit. At intervals during the season windfall apples
from the trees subjected to injections of chemicals were examined for mouldy core.

Reports concerning the incidence of mouldy core in Delicious in the Auckland orchards indicated
that nutrition might play a part as a predisposing cause.  Accordingly a series of injections was made
on orchards affected with mouldy core.  The crop was picked early in March and cut for examination.
Relatively high percentages of mouldy core were found in all the samples, there being no significant
differences between treatments.

Pruning—A small block of Delicious trces were subjected to four different pruning treatments—
viz., (1) spur-pruning ; (2) severe cutting back of leaders; (3) light pruning of leaders; (4) unpruned.
No correlation was found between degree of mouldy-core infection and pruning treatment.

Pollination.—An experiment was carried out on Delicious to determine the influence, if any, of
the pollinating variety on the morphological characters of the resulting fruit, with particular reference
to the calycine sinus. Delicious, Cox’s Orange, Dougherty, Granny Smith, Statesman, and Sturmer
were used as pollinators.  Owing to weather conditions delaying the application of pollen a very poor
set was secured and only a few mature fruits were obtained. An examination of these yielded the
results tabulated below—

Pollinating Variety. Structure of Sinus. Mf;“é%{]’(ﬁg“’
T

Cox’s Orange .. . ] Fairly narrow . .. | Slight.
Dougherty . . .. | Wide .. . .. | Severe.
Granny Smith .. . .. | Fairly wide .. . »
Statesman .. . .. | Wide ’
Sturmer . . .. | No fruit available.
Delicious .. .. .. "

It will be seen that Cox’s Orange was the only pollinating variety which showed any significant
effect on the structure of the sinus and the degree of mouldy-core infection. These results cannot,
however, be regarded as conclusive owing to the small quantity of fruit available for examination.
It is proposed to repeat this experiment next spring.

CawraRON INSTITUTE,

The investigations on mouldy core of the Delicious variety of apple during the year 1936-37 have
largely been concerned with an inquiry into the correlation between the range of variation in the
botanical structure of the apple fruit that occurs in typical orchards of the Nelson district and the
method of invasion of the fruit by the fungi responsible for mouldy core, together with the mode of their
subsequent spread within the fruit. The work has included the following phases :—

(i) An examination has been made of large numbers of infected fruit with reference to the
range in structure of the calyx and of the channel that leads from calyx to pip-
chambers.  This has proved that within the limits of the types occurring in this
district, though the open-type calyx and the wide channel naturally afford a less
obstructed path for the entry of the fungi, yet the closed calyx, whether associated
with a wide or a narrow channel, does not confer on the fruit immunity from
infection.  Further, a wide type channel was found to be more frequently associated
with the open-type calyx. Nevertheless, the narrow channel preponderated in the
total number of infected fruit in the experiment.

(ii) A detailed investigation has becn made to determine the part of the fruit that is first
liable to become infected. Contrary to what might be expected, the deeper-scated
tissues in a large majority of instances proved to be the original point of infection.

The information secured in this phase of the research throws light on the
question of the stage of development at which the fruit becomes infected.



55 H.—34.

(iii) The predominating method of spread of the fungi from the original point of infection
out inte the flesh proper has been traced.

(iv) Tdentification of the fungi involved in the recent phases of the work has been carried
out. Among those of frequent occurrence are included species of Alternaria, Phoma,
Condothyriwm, Pestalozzia, Fusarvum, Pleospora, Pendcillium, and Periconia ;  while
in the group of raver fungi occur Sphaeropsis, Diplodia, Botrytis, Trichoderma, Hormo-
dendron, &c.

(v) The mode of occurrence in the fruit of all the fungi involved has been traced—.e.,
whether they occur as solo fungi or as a dominant or a subsidiary associate when a
group of fungi is present.

The work being undertaken at present is mainly statistical and includes as its major lines :—

(i) Determination of the percentage of the fungi occurring both in the district as a whole
and in individual orchards, the fungi being reckoned—

(@) Together ;
(b) As solo fungi; and .
(¢) As associated fungi in a group.

(ii) The determination of the parts first infected by individual solo fungi.

(iii) The correlation of variation in the structure of the fruit with the ocourrence of the various

solo fungi.

PHYSIOLOGICAL DISEASES.
Prant Disgases Division.

Bitter-pit—To test the possibility of bitter-pit being similar in origin to corky-pit a series of
injections was carried out at Greenmeadows. Twenty-two chemical salts were injected into (fox’s
Orange apple-trees. Samples harvested from these trees were held in storage until pronounced pitting
developed in the untreated lots, when all the samples were cut and examined. The figures showed
wide variations from tree to tree, but no significant differences that could be ascribed to treatment.
Borax again failed to give any control of bitter-pit.

Corky-pit Control.—Although the experiments of the 1935-36 season demonstrated clearly that
boron salts would correct the corky-pit condition in apples, data were still required as to optimum
quantities and frequency of application. Plots treated in the autumn of 1935 were allowed to remain
without further dressing in the 1936-37 season. Unfortunately, several were rendered valueless through
misunderstandings, as growers top-dressed them with additional borax. Two, however, remained
on which the check trees showed fairly high percentages of pitting. In both cases the dressings applied
in 1935 had apparently prevented pitting for a second year, as no more than 2 per cent. could be found
on any of the treated trees. In commercial practice the borax treatment of corky-pit has proved most
successful ; wherever it was applied good control has been obtained.

CAWTHRON INSTITUTE.

Boron Investigations—Studies in connection with the use of borax in the control of internal
cork have involved a number of separate experiments dealing with—

(¢) The penetration of borax into the soil.

(b) The intake of boron by the tree and the transmission of boron to the roots, leaders,
foliage, and fruit.

(¢) The value of both top-dressing and spray methods of using borax in the control of
internal cork.

(d) The value of borax in the control of bitter-pit and tree-pit in Wolseley and Cleopatra
varieties respectively.

(¢) The influence of borax applications on the amount of internal breakdown in the Jonathan
variety of apples.

In brief, the experiments of the past season have confirmed those of the previous season in showing
that two borax sprays of 0-25 per cent. give a complete control of internal cork. In three separate
experiments no pit was found on trees receiving the borax sprays, while on control trees as high as
75 per cent. internal cork was found. The experiments have shown that borax used at the strength
of 025 per cent. in conjunction with either Taline, lead arsenate-lime spray, or with lime-sulphur-lead
arsenate-lime spray is completely effective in the control of internal cork. Turthermore, large-
«cale tests at Annesbrook and the Research Orchard conducted on six different varieties of apples
showed no detrimental effects either on the foliage or the fruit as a result of spraying the frees under
commercial conditions with the combined borax sprays. The experiments have also shown that there
may be a carry-over of the beneficial effect of borax injection or borax sprays into the following season,
for trees which in the 1935-36 season received 2} gm. and b gm. borax by injection, or alternatively
received a 1 per cent. spray of borax, remained free of ** cork ” ailment despite the incidence of ailment
in control trees to the extent of 46 per cent. The soil examinations have shown that borax top-
dressings to the soil may penetrate to a depth of 30 in. in a period of twelve months. The examinations
of the boron status of fruit soils from the main fruit-growing districts of New Zealand show that
Auckland, Hawke’s Bay, and Canterbury (Rangiora) are relatively well supplied with boron. Certain
fruit soils from Central Otago, however, showed low amounts of boron. Here alkalinity in certain
cases appears to accentuate the effect of boron deficiency on the trees.

Examinations of fruit from certain Otago orchards show a low boron status and the presence of
typical ““ cork 7 trouble in the fruit.
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In order to secure further data concerning the boron status of the fruit in the principal apple
districts of New Zealand, typical samples of several varieties have been obtained for boron determinations,
Chemical analyses of these samples will proceed during the winter months.

So far, borax sprays or top-dressings have not given any significant results either in the control
of bitter-pit or tree-pit. Further examination of fruit samples will, however, be made during the
winter.

On boron-deficient soils “ pitting ” or *“ cork ailment ” is not confined to apples; a sample of
cherries from an Otago orchard showed on analysis only 4 p.p.m. of boron, and this low amount of boron
was associated with a well-marked pitting trouble of the cherries.

Silver-leaf —A further attempt was made to find some method of treating fruit-trees attacked by
the silver-leaf fungus (Sterewm purpurewm). The experiments were rendered ahortive, as the trees
inoculated for test purposes failed to develop the disease.

FERTILIZER TRIALS.
CAWTHRON INSTITUTE,

Fertilizer studies of apples have been maintained at Mildura (Upper Moutere), Waimea West,
and at the Annesbrook orchard.

At Mildura leaf-scorch followed by defoliation is now a serious problem on the highest-yielding block
of the experiments. This block has received heavy potash treatment for a number of years, but it
is not known whether leaf-scorch is caused directly by the potash treatment or whether it is associated
with unidentified deficiencies of minor elements—e.g., magnesium. The block receiving nitrogen
only is now the poorest block on the experimental arca and the fruit is lower in quality than that from
the untreated block. There is increasing evidence to show that both phosphates and potash, in
addition to nitrogen, are of paramount importance in maintaining crop production and high quality
of fruit on the Moutere Hills type of soil.

The cool-storage trials of fruit from the Mildura blocks show that internal breakdown is more
pronounced on the block receiving nitrogen treatment only. No outstanding differences in the
amount of internal breakdown have been found in the case of the other fertilizer treatments on this
block. The same observation applies to the incidence of Jonathan spot.

In the case of the Waimea West experiments on Cox’s Orange on a poor phase of the Moutere Hills
soil the experiments continue to show a pronounced advantage in yield where 3 Ib. ammonium sulphate
are used in conjunction with super and potash as against 1 1b. application of ammonium sulphate.
Over a period of six years the amounts of significant internal breakdown have been 40 per cent. in the
case of the 3 Ib. application and 16 per cent. in the case of the 1 Ib. application.

At the Annesbrook orchard the Dougherty fertilizer trials show that a complete manure maintains
the highest yield of fruit; treatment with potash and super alone, however, on this soil has given
wonderful results over a long period of years. Cool-storage trials so far have not shown any pronounced
differences in keeping-quality as a result of differential fertilizer treatment.

BOTANICAL INVESTIGATIONS.
STOCKS.

(@) Apple.—Fast Malling : The trials of five East Malling stocks and Northern Spy in Auckland,
Hawke’s Bay, Manawatu, Nelson, Canterbury, and Otago are being continued. The varieties under
test on these stocks include Cox’s Orange, Delicious, Granny Smith, Jonathan, Statesman, and Sturmer.

The trees are now four years old and stock influence on the growth and general vigour of the scion
varieties is becoming more evident. With the exception of Cox’s Orange, all the above-mentioned
varieties on Northern Spy compare unfavourably with the same varieties on the East Malling stocks.
It is quite evident even at this early stage of the trials that there are among the Kast Malling stocks
under test at Jeast two types which will, over a wide range of soils, produce trees of far greater vigour
than those on Northern Spy stock. The stock of M X II has shown a very consistent performance
in this respect and should prove valuable not only for future planting where the Northern Spy is
unsatisfactory, but also for the inarching of unproductive orchard trees.

Fruit from trees on the several stocks should be available in a season or two, when it will be possible
to study the influence of stock on size, quality and colour.

Northern Spy: Jonathan trees budded on Northern Spy layers and root-cuttings show little
difference in amount of growth at the end of two years. The deeper-rooting habit of the stocks
propagated from root-cuttings does not appear, therefore, to have encouraged greater growth in the
scions worked thereon than is shown in scions worked on layered stocks. This experiment is being
continued.

Own-rooted Trees : Trees of the varieties Cox’s Orange, Delicious, Gravenstein, Jonathan, and
Sturmer, propagated on their own roots by layering, are now two years old and have become well
established. The growth of these “ own-rooted ™ trees during the two-year period is less than that
shown by the same varieties on Northern Spy stock. These trees may prove of value in the study
of certain physiological diseases as, being on their own roots, stock influence as a contributing factor
18 eliminated.

(b) Stone-fruit.—Two varieties of plum budded on five East Malling stocks and one cherry
variety on six East Malling selections of Mazzard stock are being grown in the nursery ; field trials
will be established when the trees are of a suitable size.

(¢) Citrus.—A survey of the citrus rootstock position in the Auckland District was made this
summer. The leading nurseries and a large number of citrus groves were inspected and data secured



n7 34

on nursery technique applies to citrus stocks and on their general perf,
vicinity of Auckland. This investigation was carried out as a necessary
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VARIETIES.

(a) Apples.—Strains of Delicious, Cox’s Orange, Jonathan, Sturmer, and Granny Smith are being
tested. These include red types of the first three varietics. Special attention is being directed to
straing of Delicious, with a view to discovering a type with 2 closed calycine sinus.  Unfortunately
for this work the hurricane experienced in Palmerston North Tust year destroyed the crop then carvied
and also the prospects of a following crop, owing to complete defoliation of the trees. The little
frait that has been obtained of a few Delicious strains indicates, however, that these show considerable
variation in the formation of the calycine sinus, ranging from s wide passage to onc almost closed.
Truit of all the strains should be available very scon under the more favourable chmatic conditions
obtaining in Auckland.

(b) Citrus.—A study of citrus varieties and strains in the vicinity of Auckland was commenced
this summer, and will be continued as opportunity offers. Many lemon groves showed a large
percentage of “off-type ” trees. Special attention was paid to sweet orange varieties and trees that
were found to be doing well have been miarked as a future source of hudweod,

ENTOMOLOGY.
CAWTHRON INSTITUTE.

Aphelinus mali~—Owing to the fact that Aphelinus meli docs not in some seasons and districts
maintain an elfficient control over woolly aphis, a study has been undertaken to ascertain the factors
that influence the late emergence of the parasite in the spring.

From August to October inclusive a series of experiments was undertaken upon the influence of
temperature on overwintering Aphelinus. It was found, when kept at a constant temperature of
between 60° and 79° F., that the adults will emerge as much as five weeks ahead of those subjected
to normal conditions ; also the higher the temperature between 60° and 79° the carlier the emergence.
Under glass out-of-doors and subjected to natural temperatures, which varied 50° between day and
night, the emergence was very low indeed. Tt was shown also that there is a considerable mortality,
especially amongst pupee under abnormally high temperatures.

In regard to the influence of sprays the evidence so far secured is not conclusive and demands a
larger-scale programme. It would appear that the pupse are much more sensitive to sprays than the
larvie. Bub it is true that the greatest mortality occurs amongst the pupm oven under untreated
conditions.

Apple Leaf-hopper.—The work of establishing a dryinid parasite against the insect has been
continued, though a detailed search involving the dissection of a large number of leaf-hoppers failed
to reveal the presence of parasites where they had been liberated in the field last season. A further
consignment of these dryinids was received from North America and the attempt at estahlishment
procceded with.

Citrus Red Scale.—A consignment of the Lindorus ladybird beetle was successfully imported from
(alifornia and liberated near Auckland.

Raspberry Bud-moth.—A. considerable amount of valuable data is being secured on the biology
of this insect.

For Entomological Investigations conducted by the Entomology Division, see page 26.

FRUIT COLD-STORAGE RESEARCH.

Adwisory Comsmitiee—Wessts. J. A. Campbell (Chairman), H. G. Apsey, W. Benzies, F. R. Callaghan,
J.T. Cross, W. K. Dallas, B. W. Grainger, J. L. Mandeno, T. Rigg, A. M. Robertson, H. K. Stephens,
R. Sutherland, L. W. Tiller (absent in Hngland), W. M. Hamilton (Secretary ; now in England), and
H. . Heays (Acting-Secretary).

As in previous years, research on fruit during the storage and oversea-transport periods has been
conducted by the Fruit Cold Storage Committee in co-operation with, and materially assisted locally
by, the New Zealand Fruitgrowers’ Federation, the New Zcaland Fruit-export Control Board, the
New Zealand Dairy-produce Board, the Horticulture Division of the Department of Agriculture, the
Wellington Harbour Board, and the managing directors of certain local commercial cool stores.
Hqually valuable help from abroad has come from the Cambridge Low Temperature Research Station,
the Scientific Liaison Officer in Liondon, and the oversea shippmg companies, while the keen interest
and practical co-operation of the officers and enginecrs aboard the respective vessels have been
invaluable.

Mr. L. W. Tiller, of the Research Orchard, Appleby, travelled to England on the s.s. “ Port
Nicholson ” in. charge of experimental consignments of fruit, and remained in England to study the
production, handling, and marketing of fruit, in order to supplement his already extensive knowledge
of these matters under New Zealand conditions.

Visrr orF De. A, J. M. Byrrs.

At the invitation of the New Zealand Government, Dr. A, J. M. Smith, of the Cambridge Low
Temperature Research Station, who was undertaking an important official trip to Australia, spent
about a month in New Zealand. During this time Dr. Smith visited selected dairy and cheese
factories, meat-works, cool stores, orchards, and research institutions, and, in discussions with research
workers and others interested in the Dominion’s meaf, dairy, and fruit industries, freely made available
his wide experience and specialized knowledge of the transport and storage of foodstufis,

8—H. 34.
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EXPERIMENTAL REFRIGERATED GAS-STORE .

A relatively small but completely equipped, clectrically-operated, and automatically-controlled
refrigerated gas-store of three chambers has been installed at the Dominien Laboratory, and preliminary
experiments on the gas storage of New Zealand apples are being lmdorta.ken. Two varieties of
apples are being used, the trials being conduncted at three different concentrafions of €0, and at three
different temperatures. The experiments have not been in progress long enough to give any reliable
indication of the ultimate result.

TransrorT TRIALS.

(1) Tower Dunnage on s.s. ** Twrakina ”.~-A demonstration shipment of apples stowed on the
“ tower 7 system devised by Dr. A. J. Smith, of the Cambridge Low Temperature Research Station,
was loaded on the “ Turakina  at Nelson for London in March, 1936, and twenty-four thermographs
were placed at sclected stations throughout the hold to record automatically the temperatures. The
fruit was in geod condition when discharged, and the numerous flesh temperatures which were taken
supported evideuce obtained from previous trials of thix method of stowage, and it is now officially
considered that the “ tower ” system as demonstrated on this vessel—also on the * Port Nicholson >
mentioned in item (3) hereunder—is likely to give consistently satisfactory results for vessels using
overhead grids and suitable brine temperatures. As the records of temperature made by the
thermographs were, in general, and for the extended scientific research work of to-day, below the
requirements, it has been recommended that in future experiments on overseas vessels the modern
multi-point eclectric thermometer be used exclusively.

(2) No-dunnage Trial on m.w. * Australia Star” —To obtain a reasonably fair comparison on a
modern overseas vessel of the no-dunnage > system with an ordinary dunnage method of stowage
and transport of fruit, approximately 19,200 bushel cases of apples in No. 4 lower hold and 19,600 in
No. 4 'tween deck were carried by the m.v. © Australia Star ”’ to London in April, 1936, and temperature
readings by a 24-point electric distant-reading thermometer unit were taken throughout the voyage
at twelve stations in each of the two holds.

After a careful investigation and extensive examination of the apples in the respective holds upon
arrival in London it was found that the temperature distribution and the condition of the fruit were
both satisfactory and there was no indication that the omission of dunnage in this lower hold, which
has an efficient vertical forced air circulation, had had any adverse effect. In this connection special
mention should be made of the excellent stowage throughout the lower hold.

(3) Dearden No. 1 Method of Dunnage on s.s. ““ Port Nicholson ”.—This trial, which was under-
taken in No. 1 lower hold of the s.s. ““ Port Nicholson,” was of very little practical value, first owing
to the general unsuitability of a No. 1 lower hold for a systematic stow of cases of fruit, and secondly
hecause numerous open spaces foreign to the system existed throughout the stow as a resultant effect
of the then existing difficulty and difference of viewpoint regarding the conditions to be met in the
loading of overscas vessels at Wellington.

Use of Ouled Wraps in the Control of Superficial Scald on Granny Smith Apples—Wastage of Granny
Smith apples during cold storage has been a matter of concern for some years.  Local experiments
were first undertaken in 1934 season and are still incomplete. It would appear that locality of the
orchard is a significant factor, also that less mature apples develop scald earlier than the more mature,
while oiled wraps, irrespective of locality and maturity influences, bave a definite controlling effect.

Influence of Fertilizer Treatment in velation to Bitter-pit in Cox’s Orange Pippins.—This storage
experiment, the details of which are given in Covent Garden Paper, New Zealand, No. 5, was with
thirty-six cases of Cox’s Orange pippin from the Research Orchard, Nelson, and indicated that the
development of hitter-pit is probably significantly aflected by extra manurial treatment in the form of
sulphate of potash and sulphate of ammonia, and gave a measure of agreement with some previous
results published by Dr. T. Wallace, of the Long Ashton Research Station.

Effect of Fertilizer Treatment on the General K eeping-quality of Apples—In the 1935 season Cox’s
and Sturmer apples from manurial plots at Mapua were specially stored and examined, and this
experiment was extended to Delicious from the plots at Auckland and Sturmers and Delicious from
Hastings, which had received the same fertilizer treatments over the same period of years as those at
Mapua.

Regarding the Cox’s, the results indicated that while fungal rotting was more or less general in all
the samples, hitter-pit was more pronounced for potash treatment and there was no internal break-
down from any plot. There was sight internal browning in one lot of Sturmers from Mapua, but all
the Sturmers from Hastings were affected and this disease was also very prevalent in the Hastings
grown Sturmers held in local commereial cool-stores ; the abnormal rainfall in the district of 21-91 in.
for the first three months of 1936 may have rendered this variety less resistant to internal breakdown.

The Delicious apples from Auckland were badly affected by mouldy core, but those from Hastings
were sound and in excellent condition. In neither case was there any indication during the storage
period that the various manurial treatments influenced the condition of the fruit.

Use of Copper-sulphate-treated Wraps in Control of Spread of Urey Bould (Botrytis Rots) on Winter
Cole Pears—For this cxperiment thirty-six cases of Winter Cole pears werc obtained, twelve cach
from Nelson, Canterbury, and Hastings, Half the frutt was wrapped in copper-sulphate wraps and the
other half in plain wraps, and was held for seven months at a temperature of 30° to 32° F.

Three examinations were made, and on all occasions Botrytis was non-existent and these experi-
mental pears finished 100 per cent. sound.  Tn so far as the relative influonce of the two kinds of wraps
was concerned, the result was negative, but the experiment showed that clean, sound pears properly
handled are not so liable under the same storage conditions to develop rots as inferior fruit improperly

handled.
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Further tests of a similar nature are being undertaken this season (1937).

Delayed Marketing of Cox’s Orange Pippins—This experiment, being five lots cach of thirty cases
of Cox’s Orange Pippin apples, was undertaken at the request of the growers and with a view to
determining, if possible and if the scheme were practicable, the best conditions as a guide to the Fruit-
export Control Board.

The conclusion arrived at was that there should be no delay between picking and shipment of the
fruit from New Zealand and that storage, if any, to prolong the marketing period should be undertaken
at the store which supplied the final market.

The Influence of Position on the Tree with regard to the Incidence of Bitter-pit wn Cox's Oranye
Pippins—Apples for this trial were supplied {rom the Research Orchard, Nelson, and were picked from
the sunny and the shady positions on the trees and shipped to England, as was the case m a simtlar
but inconclusive cxperiment during the 1935 season. Details regarding the former trial (1936) are
given in Covent Garden Paper, New Zealand Apples, No. 4, and the conclusion is that the fruit
exposed to direct sunlight develops more bitter-pit in storage than fruit picked at a similar stage of
maturity but from shaded positions on the tree. It was suggested, however, that further experiments
with this variety of apple should be undertaken, and consequently a further small consignment has
been sent forward this season (1937) for storage.

Apples transported to Fngland wnder Ordinary Air-cooled Conditions and subsequently pluced in
Refrigerated Gus-storage.—Four cases, each of five varieties of apples—viz., Delicious, Dougherty,
Statesman, Granny Smith, and Jonathan—were shipped to the Department of Scientific and Industrial
Research, London, to obtain information with regard to the effect of storage in a controlled atmospherc
of carbon dioxide after transport in air from New Zealand in comparison with a  full time in air ’
storage.

At present no report has been received concerning this experiment.

Transpoit of Cox’s Oramge Pippins under Refrigerated Gas-storage Conditions.—Two relatively
sinall cool chambers on the m.v. < Empire Star” were reserved for this trial and carried three specially
constructed gas-tight cabinets each with control cocks and equipped with an electric thermometer.
Two of the cabinets were sealed up immediately after the apples were stowed therein, while the third
cabinet was used for normal control purposes and was left open ; thirty-six cases were placed in each
cabinet, and a further thirty-six cases were carried in the ordinary way on the floor of one of the two
cool chambers.

The fruit arrived in good condition, was very favourably reported upon after a very thorough
examination, and portion of the shipment was placed into a refrigerated gas-store for a further period.

Overseas [nvestigations on Cox’s growi in New Zealand.—An experiment was casried ouf with
(lox’s Orange Pippins to determine the effect of precooling before shipment, and of cold storage in
England prior to marketing, also the influence of different types of wrappers was investigated. Details
regarding this fruit are given in Covent Garden Papers, New Zealand Apples, No. 6, and the
conclusions given therein are briefly as under :—

(«) Precooled and examined upon discharge in England: A falr amount of bitter-pt on
arrival, but other forms of wastage only slight ; fruit remained in good condition
during the four weeks’ storage cxcept for slight increase in bitter-pit.

(h) Precooled and stored for five weeks following arrival and then examined: Showed
increased wastage of all types, and storage for such period is inadvisable.

(¢) Precooling for three days prior to shipment led to greater development of bitter-pit, but
further tests with fruit of different maturitics and of different types are needed, as
fruit not subject to bitter-pit may be benefited by precooling.

(d) The Cox’s in oiled wraps developed more bitter-pit than the fruit in plain wraps, but as
very few of the samples were comparable in size and grade this result may not be
significant, and further experiment with wraps is recommended.

[n this connection see ¢ Rescarch and Experimental Work in 1937 Season,” items (b) and (c)
below.

Rescarch and Bxperimental Work in 1937 Season.—Two special consignments only of fruit have been
forwarded overseas during the 1937 season and, in the ordinary commercial transport, one demonstration
shipment of apples per m.v. “ §ydney Star ” on the no-dunnage system of stowage.

The former comprised small experimental lots to determine—

(#) The influence of position on the tree and incidence of bitter-pit in Cox’s Orange Pippins.

(b) The effect of precooling on the incidence of bitter-pit in Cox’s Orange Pippins.

(¢) The effect of different types of wrappers on wastage in Cox’s Orange Pippins,—

the three lots being an extension of earller trials for similar purposes.

Special work in ordinary cool storage and some research in refrigerated gas storage is also being
done locally, including—

(1) The influence of copper-sulphate wrappers in controlling the spread of grey-mould
(Botrytis rots) in Winter Cole pears; and extension of the experiments of 1934, 1935,
and 1936 seasons.

(2) The control of superticial scald on Granny Smith apples, involving the maturity at time
of picking, delayed storage and oiled versus plain wrappers.

(3) The effect of oiled wrappers on the keeping-quality and general appearance of apples for
export—eleven varieties of apples are being tried.

(4) The experimental gas storage of apples of the Washington and the Ballarat varieties at

various CO, gas concentrations and temperatures; also the determination of the rate
of respiration of individual apples.
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SOIL SURVEY. —SEVENTH ANNUAL REPORT.

Land Utilizodron Commatiee—Messrs. T Rigg (Chairman), A. H. Cockayne, B. J. Fawcett, R. B.
Teunent, R. P. Connell, W. Robertson, Professor W. Riddet, Dr. L. 1. Grange, Messrs. F. R, Callaghan,
and F. J. A. Brogan (Sceretary).

The land wutilization survey programme under the gemeral direction of the Land Utilization
Commitlee comprises soil, pasture, and farm management surveys by the Soil Survey Division,
the Grasslends Division of the Plant Research Bureau, and the Fields Division of the Department
of Agriculture respectively. The Cawthron Institute and the Dominion Laboratory co-operate in
carrying out the chemical analyses requived in connection with the soil SUTVEYS.

In Hawke’s Bay, which was selected as the starting-point for a comprehensive land utilization sarvey,
substantial progress has been made. In North Auckland an extensive soil survey is in progress which
will provide a sound basis for subsequent Jand utilization investigations.

In addition to the major activities in Hawke’s Bay and North Auckland, special soil surveys have
been conducted in connection with tung and citrus growing, and irrigation projeets. The Director
of the Soil Burvey Division alse visited Samos to study the soils and their relation to agricultural
practice.

REPORT BY DIRECTOR (Dr. L. L GRANGE).

The soil surveys of Hawke’s Bay Provinee (under the charge of Messrs. 1. J. Pohlen and C. 8. Harris)
and NMorth Auckland (under Messis, N. H. Taylor and C. F. Sutherland) continued during the year.
tn North Auckland area a total of 1,900 square miles and in Hawke’s Bay about 3,000 square miles
have been mapped.  Other activities included -

(1) Mapping by Mr. Sutherland of 200 square miles of the district surrounding Kaitaia.

(2) A complete survey by Dr. M. M. Burns and Me. N. H. Taylor of tung groves of North
Auckland, including soils and all operations connected with the growing of the tung-
tree.

(3} A detailed soil survey by Mr. H. A. Hughes of Heretaunga Plains.

(4) A woil and agricultural survey of Western Samou by Mr. W. M. Hamilton and the Ditcctor.

(0) A survey of the Tauranga and Gisborne districts for possible aveas to extend citrus planting
by Mr. N, H. Paylor in co-operation with Mr. L. Paynter (Department of Agreulture)
and Mr. W. M. Hamilton.

(6) Completion of the survey of Redoliff irrigation area by Dr. J. K. Dixon and Mr. K. S

Birrell.
(7) Chemical work by Dr. J. K. Dixon and Mr. A, C. Harris on some of the saline soils of New
Zealand.

(4} Moisture and chemical analyses of soils in hrigation districts by Mr. K. 8. Birrell (seconded

to Mr. 1. G, Beck, Public Works Department).

The Hawke's Bay and North Auckland areas are strongly contrasted as regards thelr present land
utifization.  In the former area practically all the soils are growing pasture, but in the latter pasture
accounts for a relatively small area,  Hawke’s Bay soils in general have a high natural fertility, except
for phosphate. The brown loams are among the poorer soils, but their amelioration involves no problems,
A detaited knowledge of the Hawke’s Bay soils is being sought to provide a basis for improved land
utilization.

Most North Auckland soils are well leached, and pans impeding drainage are not uncommon :
some of the brown loams are problem soils, and a percentage of the country is too steep for agriculture.
From data obtained in land utilization surveys, advice can be given in regard to selection of land for
future settlement and methods to be followed in utilizing such land to the greatest advantage.

The experience o date shows that aerial photography is a necessary part of land utilization surveys.
Boil types and land utilization depend to a large extent on topography, and from air maps flat, rolling,
and steep couniry may readily be delimited.  Further, cach kind of parent rock seems to have its indi-
vidual topography.  To obtain such data air photomosaics may be used. If the pedologist has also
the topographic mups compiled from air photos he can map his soll boundaries much more accurately
and rapidly than by other methods.  Aerial mosaics of a part of the Hawlke’s Bay area are now being
made rom photos taken by the Defence Department.

As in the previous year full advantage has been taken of chemicnl analyses made at the Dominion
Laboratory and Cawthron Institute.  Fusion analyses of the soil, when compared with the composition
of the roek from which it is formed, show to what extent percolating waters have washed out chemical
constituents.  Analyses of the clay portion are useful, for the colloids play an important part in soil
fertility. Analyses which give the amount of exchangeable lime, &c., are of value in indicating order
of fertility.  Finally, the acidity of the soil (pH) is a useful guide in all soils, except the brown loams,
as to whether lime is required.

HAWKIYS BAY SOIL SURVEY : PROGRESS REPORT.
By L. J. Porren and €. 8. Harris
InTRODUCTION,

During the 1936-37 season the mapping of genetic soil types in Hawke’s Bay was continued in
slightly more detail than previously. Approximately 2,000 square miles were mapped this season,
bringing the total arca completed to about 3,000 square miles, or just over half the land distriet,
The area moludes the country south of the Napier-Taihape Road, except for small areas west of
Tikckino, at Woodville, and a larger block hetween Weber and the coast,
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Toroeraray, GroLocy, CLIMATE AND VREGETATTON.

Only 5 per cent. of the arca described has been mapped geologically in detail, & factor that
has made the work of the pedologists considerably slower and more difficult. Topographically, three
cistinet units are recognized-—(1) Western ranges and volling country, (2) central plaing, and
(3) coastal belt of steep and relling country.

(1) The wesiern ranges are formed of the indurated sandstones and mudstones called greywacke
and argillite, probably Trias-Jura in age. These rocks coutain a good deal of voleanic agh. Ancient
gravels, sands, and silts derived from these old rocks form the volling country on the castern flank
of the ranges and narrow belts north and east of the central plains. Volcanic ash showers of pumice
and andesite ash, derived from Lake Taupo and Tongariro volcano respectively, cover the northern
portion of these ranges from a line drawn west of Hastings, and also the Tertiary limestone, mud-
stone, and sandstone beds which outerop in the high country noxth-west of Napier. The rainfall
over the southern portion of the ranges rises from 60 in. to over 80 in., but over the rest of the belt
the rainfall 1s 50 in. to 60 in.

(2) The central plains stretch from the scuthern boundary of the province to the north of
Tikokino. They include the Takapau Plains, the sediments of which are derived from greywacke
sands, silts, and gravels; but a few miles south of Dannevirke mudstone and sandstone allavium
is mcorporated with the greywacke and the soils are more fertile. The rainfall is mainly between
40 1n. and 50 1in. On the extreme west of the plains the rainfall is 50 . to 60 in.

(3) The coastal belt contains the fairly steep to rolling country between the plain and the sea,
formed of tertiary mudstones, sandstones, and limestones. In general the vainfall is below 40 in.,
except over the high hmestone country west of Walmarama, where it rises to 70 in.

The vegetation in the area mapped was mainly fern, &e., except on the Kaweka and Ruahine
Ranges and on a portion of the foothills and plains south of the Ngaruroro River on the extreme
west, and in the “40 mile bush ” belt stretching south of Norsewood, where fern gave place to
forest. [Isolated patches of forest grew in a fow scattered valleys and on the limestone country
south of Te Aute.

GENRTIC Soit Procpssps iv Hawkr's Bav.

Sutficient work has now been done to indicate the main soil types fikely to be encowntered
i the provinee and the soil processes under which these types were developed. Parent rock,
topography, vegetation, and climate usually govern the characteristics of the soil profile, and in
Hawke’s Bay, where the soils are very young, parvent rock is chief among these factors. In fact,
different classes of parent material give rise to distinctive groups of soils.

Where the topography is gentle, soils are subject to the fullest influence of vaintall and climate,
and leaching has ity greatest effect, and, although such soils give the greatest response in their
particular groups to top-dressing, the rainfall is generally too low for extreme leaching such as that
found in North Auckland. Where the slopes are steep a well-developed profile is rare in the area
described. On steep topography it is general for constant slumping under high rainfall to distribute
fragments of the parent rock throughout the profile, keeping it fertile.

The effect of vegetation on the soils is fairly striking. The forest humus raises the fertility above
that of soils formed under light scrub vegetation, but the advantage of u former forest cover does
not last more than fifteen or twenty years.

CLASSIFICATION O SO1Ls.
With the recognition of the major soil types in the area surveyed it becomes possible to make
o preliminary genetic classification based on the processes under which the various soils were
developed. Over one hundred distinet soil types have been rvecognized, and these are classified into
three broad groups according to the physical and chemical characters of their soil profiles. These
are -
(1) Rendzing group, derived from limestones.
(2) Podsol group, derived from mudstones and sandstones.
(3) Brown loam group, derived partly or exclusively from voleanic ush.
Hach group Is further subdivided into sub-groups according to the stage of development reached
i the soil profile by ite particular set of soil processes. The sub-groups are provisionally subdivided
into series according to parent rock, and the series are further subdivided into soil types according
to changes in the textural characteristics of the soil profile.

DuscrirrioNn or Sorn Typus.
(1) Rendzing Group.

garded as

The rendzina seils are derived from calcareous rocks, mainly limestone, and are re
among the best sheep country in Hawke’'s Bay.

(@) Immature Rendzina Soils are usually developed on very steep slopes in soft limestone
country where slumping is considerable, and this type is well shown on the steep scarp west of the
Hastings-Otane main south road. The profile is: 61n. black sandy loam on cream sandy loam con-
sisting mainly of limestone fragments. As the limestone becomes more sandy it gradually gets harder
until steep slopes tend to develop into massive bluffs which resist slumping and do not allow a soil
to form. This type has a high base status and near Greenmeadows is high in phosphate, but under
the rainfall conditions geuerally prevailing (below 351in.) it dries out budly during the summer.
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A second type, derived trom calcareous mudstone ten miles west of Waimarama, has remained
immature because of its heavy texture and steep slopes, despite a rainfall of 60 in. to 70in. Where
the mudstone grades into sandstone excessive leaching has left poor strips of almost pure sands of
practically no carrying capacity.

(b) Moderately developed Rendzina Soils are derived from sandstones and mudstones containing
thick bands of limestone which, because of its greater resistance to erosion, caps the crests of the hills
and sheds down over the slopes, keeping them fertile and highly saturated with bases. A profile nine
miles west of Hastings on sandy parvent material is— '

6 in. sandy loam, free, brownish-black ;
3 in. sandy loam, free, mottled black and dark brown ;

6 in. heavy sandy loam, dark dull-brown ;
On heavy silt foam mottled dull-brown and creamy-grey.

A certain amount of clay has moved down, and chemical figures also show a certain degree of
development of a profile. The topsoil is slightly acid, but becomes neutral or alkaline below 12 in.
The potash status of the soil is good, but the available phosphate only fair because it was low in the
parent material. The subsoil has the high base saturation and free lime characteristic of rendzinas.
When the parent material contains mudstone instead of sandstone, as at Raukawa, the profile
contains more clay and is not so well drained, but it has a better phosphate status and is considered
to be amongst the best sheep country in the province.

(¢) Strongly developed Rendzina Soils are produced on rolling country from soft chalky limestone
and hard sandy limestone. 'The common profile is—

6 in. sandy loam or clay loam, black ;
On clay or clay loam, chocolate-brown or dark brown.

Chemically this profile shows more development than the moderately developed rendsinas, being
less alkaline and less highly saturated and having a lower phosphate status.

Climate is a most important factor in the fertility of the soils in this class. The Te Mata limestone
at Havelock North under a rainfall of 30 in. to 35 in. dries out badly, and as the parent rock becomes
more sandy a pan develops and the soil grades into the mildly podsolized sandstone series. At
Pakipaki o greyish layer is developed between the black topsoil and brown subsoil.  This soil dries out
badly, but to a distinctly less degree than the Te Mata limestone. West of Te Aute the rainfall is
35 in. and forest was the original cover. The limestone is probably purer and softer than the Pakipaki
or Te Mata types, and the following profile has developed—

6 in, sandy loam, blackish-brown ;
% in. sandy loam to fine sandy loam, greyish or dull brown.
On elay loam to fine sandy clay loam, compact, greyish browi.

The greyish colours are partly due to poor drainage in wet seasons, but this soil does not dry out
so rapidly as those at Pakipaki. Although the available phosphate is slightly less than that of the
Te Mata type, the forest humus in the soil, together with steep slopes of immature soils, combine to
rank this type with the Raukawa immature rendzina in fertility. A slight falling-off in natural fertility
has been experienced, and this may be the result of depleting the fertility of the forest humus in the
soil under continued grazing.

West of Waimarama there is a belt of limestone under a rainfall of 40 1n. to 7T0in. Although
teaching has been excessive on much of this type, the rainfall is sufficient to prevent the soil from
drying out despite its well-drained nature, and this, together with many slopes of immature soils, makes
the Waimarama limestone more fertile than the Te Mata or Pakipaki types.

(2) Podsol Group.

The podsol soils are derived from Tertiary mudstones, argillites, sandstones, and greywacke, and
they depend for their fertility on the base status of the parent rock, together with the degree of
development of the soil profile.

(a) Skeletal Podsol Soils are developed on recent alluvium or on steep hill country where the
rainfall is sufficient to allow constant slipping and thereby constant rejuvenation of the soil profile.
Among the hill soils those derived from mudstone are the most fertile in the class, because the parent
material contains an appreciable quantity of the plant nutrients—lime, phosphate, and potash. It
occurs in small areas in different parts of the coastal belt. The white argillite series has been described
in the last annual report and forms a poor belt four or five miles wide on the west of the main south
road between Pukehou and Waipawa and on the east of the road south-west from Waipawa to
Wanstead. It is subdivided according to the shallowness of the soils.

Soils derived from sandstone occur on the steep Silver Range belt near Eisthorpe under a rainfall
of 35in. In the Dannevirke district west of the Waewaepa Range the same parent rock occurs under
a rainfall of 50 in., but whereas on Silver Range the profile consists of a few inches of sands on the
parent sandstone and formerly carried fern, &c., in southern Hawke’s Bay the sandstone has broken
down to form about 3 ft. of silty clay loam under the high rainfall conditions and it carried forest
instead of fern.

On Hat country, soils derived mainly from fluviatile silts and sands of mudstone, sandstone, and
limestone are included in this group when they are flood deposits of recent times.  They occur throughout
the coastal belt and particularly on the Herctaunga and Porangahau plains. They are described in
the last annual report as being highly fertile, insufficient time having eclapsed to allow appreciable
leaching.
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(6) Immature Podsol Soils are formed where profile development has been hindered by topography
or texture. On flat country fairly young soils are also included. Among the hill soils those derived
from mudstone are again the most. fertile, and the common profile on steep slopes is—

6 in. silt loam, free, black ;
24 in. silty clay loam, yellow-brown, compact ;
On silty clay loam, yellowish-brown and creamy-grey, with mudstone fragments,

The shght degree of development in this type is reflected in the phosphate status, which is only
fair. The rainfall is between 35 in and 50 in.
On rolling country two types come into this series.  On one the profile is—
6 in. heavy loam to clay loam, black ;

9 in. clay, yellowish-brown ;
On clay, sticky, mottled yellowish-brown and grey.

This soil is a little more fertile than that on the steeper country, although this fertility is offset
hy poorer drainage conditions.

On flat country removed from the zone of deposition of viver floods for an appreciable time leaching
has started, and at Pukehou a small area derived mainly from mudstone silts belongs to this class.
Between Pukehou and Waipawa argillite silts and gravels have built flats, the soils of which dry out
badly and, like other axgillite soils, are low in fertility, but are capable of being improved with top-
dressing. The rainfall on this type is about 30 in.

(¢) Mildly Podsolized Soils have developed sufficiently to enable the true podsol soil processes to
be detected in the soil profile by field and chemical evidence. Not only have iron oxide and alumina
moved downwards, but a leaching of silica from the topsoil can be recognized. Plant nutrients are also
materially leached and removed so that the soils may be expected to respond to superphosphate.

Four types are recognized with mudstone as the parent rock. On one the profile js—-

6 in. silt loam, fairly heavy, brownish-black ;
6 in. silty clay loam, ecreamy greyish-brown ;
On silty clay, creamy grey, mottled rusty-brown.

Leaching has been accentuated on this type by forest, and a thin grey layer is often recognizable.
The rainfall is between 35in. to 40in., and the type has a fair phosphate and a high potash status.

Analyses indicate a good humus content, so that the forest probably accounts for the fertility of
this mildly podsolized soil.  When the rainfall rises above 40 in. a second type almost identical in the
field with the first comes in, although it shows slightly more development and has a freer texture and a
black topsoil. It is one of the poorest of the mudstone soils and is more leached than the forest type
with a much lower base status.

On the Long Range Road east of Waipawa podsolization has proceeded still further on easicr
country not subject to slumping, and the natural fertility is very low, this type quickly reverting to scrub
and such poor-fertility plants as Leucopogon, &c. However, a good response is obtained from
top-dressing.

Mildly pedsolized soils in the argillite series are formed where the rainfall is over 35 in. to 40 in.
Apparently a higher rainfall is sufficient to convert the skeletal argillite soils into this elags, possibly
because this condition allows the slumping of large blocks of country. A typical profile in the Porangahau
district is—

6 in. silt Joam, black, free, powdery ;

6 in. clay loam, ycllowish, brown ;

6 in. clay loam, mottled creamy-yellow and yellowish-brown ;
12in. clay loam, creamy grey, or grey niottled with orange-brown :
On heavy silt loam or sands, creamy grey.

This argillite soil is also low in phosphate.

A second type in the same district containg more lime in its parent rock and has a heavier texture
resting on a sticky clay, so that the drainage is not very good. Probably because of the heavier texture
and constant slumping the profile is not so leached, so that although the available phosphate is low, the
base status is otherwise high and the soil type is the only one of the argillite series regarded as fair sheep
country.

Soils derived from sandstone in this class have developed under a rainfall of, in general, over 40 in.
and extend south of Ormondville to the boundary of the province. They also occur in the Maractotara
district west of Waimarama. Constant slumping under this rainfall has prevented the formation of
well-developed profiles. A profile is

6 in. sandy loam, free, black or brownish-black ;

6 in. heavy sandy loam, brown ;

6 in. heavy sandy loam, light brown ;

On heavy sandy loam to clay loam, mottled dull-grey and rusty-brown.

Infertile flat country in the Wilder Settlement district, eight miles west of Porangahau, is formed
of argillite sands and silts, which are described in the last annual report. Under a rainfall of 35 in.
to 40 in. these soils are mildly podsolized, compared with the immature podsol soils on similar parent
rock under a rainfall of 30 in.  In the Patangata distriet flats derived from mudstone alluvinm come
within thic class. A profile is—

6 in. sandy loam, free, black;

G in. sandy loam, dull creamy-brown and cream ;

6 in. sandy clay loam, crecamy-brown and creamy-grey :

12in. clay, pinky-grey and orange brown, somctimes bluish-grey and very sticky ;
On silty clay loam, dull grey to pale yellowish-brown.
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(d) Weakly Podsolized Soils are among the most leached of the podsolized soils in Hawke’s Bay,
but the processes have not nearly reached the stage that hags been produced in North Auckland.  This
means that the natural fertility of the podsol and rendzina groups which cover half of Hawke’s Bay
is much greater than that of many other areas in New Zealand.

With rainfall below 45 in. soils derived from muddy sandstone on the rolling country remain
sufficiently stable for profiles of this class to develop, and a bard pan is formed. The largest arca
occurs in the Matapiro-Sherenden--Crownthorpe district and is described in the last report. A
distinet change takes place n the profile when the rainfall rises above approximately 40 in. Though a
pan is still formed, the profile is not quite so mature because the soils are slightly less stable and
there is a tendency to slipping. Above 45 in. slipping is so important that a weakly podsolized soil
cannot: develop, and this series grades into the immature class. Where limestone bands traverse the
parent rock the fertility of the country is improved and the soil is then clagsed as another type.

On flat country conditions are more favourable for leaching processes, and weakly podsolized
goils derived from mudstone or sandstone alluvium are not uncommon. They are particularly
well shown near Waipukurau, where the profile is—

6 in. sandy loam, black ;
10 in. sandy loam, mottled creamy-brown and grey ;
On clay, creamy-brown, cemented to form a hard pan.

Such soils are low in phosphate and often acid, but they respond well to superphogphate and lime
and can be made to carry very good pastures.

(¢) Moderately Podsolized Soil.-—In this class is included a well-eached soil derived [rom a
marine conglomerate of greywacke boulders. Its coarse texture allows ready leaching, but as it
often caps ridges in the weakly podsolized country it is appreciated by the sheep-farmer because it
rapidly warms up in the spring to provide feed at lambing-time. However, it dries out rapidly
and is of small extent.

(3) Brown Loam Group.

The brown loams include soils high in iron oxide and alumina and derived exclusively or in part
from volcanic ash. The free iron oxides present generally colour the profile shades of chocolate brown
or golden, and the base status of the soils is extremely low, being highest m soils derived from
greywacke, less in soils derived from andestitic ash, and lowest in the Taupo pumice soils.

(a) Skeletal Soils are developed on greywacke alone in the hill country, and where tho rainfall
exceeds 60 in. mixed forest formerly grew and still covers a large area on the crest of the ranges.
A deep profile west of Dannevirke on forest country is-—

6 in. fine sandy silt loam to heavy silt loam, dark brown and greyish-brown ;

6in. heavy silt loam, light chovolate-brown to golden, with pink mottling and fragments of
greywacke ;

6in, to 24in. heavy silt loam to silty clay loam, paler in colour, creamy yellowish-brown, with
fragments of greywacke ;

On greywacke.

Other types are recognized according to the depth of soil and the degree of erosion,
both of which are corrclated with the angle of slope to a large extent. The golden colours
in the profile are probably due to the highly hydrited iron oxide—limonite—which is formed under
high rainfall from the free iron oxides in the soil. At Kumeroa, twenty miles south-east of Dannevirke,
a hill of the shallow soil type under a rvainfall of 50in. to 60in. is above the average fertility of
this type. Being well drained, though net drying out under the prevailing rainfall, and having &
bigh surface area per map-acre on account of the steep slopes, it is considered to be ideal sheep
country in that distriet. Although this soil bas a much lower hase status than the argillite skeletal
podscl soil, the higher rainfall gives au longer growing-period to the pasture, which gives a corre-
sponding increase in the carrying capacity throughout the year. West of Hastings, on Big Hill
station, a good pasture is growing on this type and the carrying capacity is above the average for
this district.

South-west of Dannevirke some very fertile flats have been formed from silt loams anrd shingle
of greywacke and mudstone origin ; these show certain affinities with the brown loams, but border
on the podsol group. At Kuripapanga and on the Hastings plains flats of low fertihty are derived
from alluvium of pumice sands and gravels.

(b) Tmmature Brown Loams are developed almost entirely on the young Taupo pumice or the
two older Tougarivo andesite ash showers which cover the high country on the north-west of the
provinee from a line due west of Hastings. They are described in the last annual report. The
Taupo ash soil has a distinetly lower base status and fertility than the Tongariro agh soils. Soil types
are recognized according to the rvocks uunderlying the volcanic ash, because on these depend the
topography and the degree of erosion. Although the texture of these soils approximates to a heavy
silt loam in the field, mechanical analyses give the texture as a medium sand and this appears to be
due to the high humus content of the soil, represented by a loss on ignition of up to 20 per cent. and
apparently sufficient to effect this change in field texture. The significance of this result is seen in
the higher nitrogen content which has long been recognized in such soils. Where harsh burning has
heen carried out it is distinetly more difficult to get the pasture to take than after a normal burn,
and not only this, but evosion by wind and water quickly gets a footing. The loss-on-ignition figure
in two sebs of analvses 18 about 3 per cent. lower in the harshly burned arveas, and although the exact
significance of this is not yet definite, the presumption in conjunction with field evidence is that the
soif humus has boen partly destroved both in structice and chemical composition, with the result
that the soil approaches more closely to the medinm sand texture and is therefore more liable to
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erosion by wind and water. This, in conjunction with the removal of the vegetative cover and the
exposure of bare soil for the longer time required by the pasture to establish, probably accounts for
a considerable amount of the erosion of these soils in the area described.

(¢) Weakly developed Brown Loams-—These are all derived from alluvium, consisting mainly
of greywacke, gravels, silts, and sands, although they fall within the brown loam group with a very
low content of exchangeable bases. The coarser texture and heterogeneous parent material has allowed
mechanical and chemical differentiation within the profiles by processes comparable with, if not
closely resembling, the podsol processes, so that there is a definite increase in exchangeable bases and
base saturation in the lower horizons of the profile. This contrasts strongly with the decrease in
base saturation and exchangeable bases in the lower portions of the soil profiles derived from young
volecanic showers.

The greater part of the central plains from Tikokino south to beyond Dannevirke contains soils
of this class which have been subdivided according to (1) age, (2) depth of soil, and (3) vegetation,
and have been described in the last annual report. They were covered by forest in the Norsewood-
Dannevirke district and temporarily have a good natural ferility.

In Southern Hawke’s Bay, on either side of the plains between the Manawatu River and the
Ranges, there are dissected rolling hills carved out of ancient alluvial deposits consisting mainly of
greywacke silts and gravels on the west, and containing mudstone alluvinm in addition on
the east. Where the rainfall exceeded 50 in. forest formerly covered this soil class. Each of these
soils had its own forest association, which can be recognized in the soil profile by the colour of the
topsoil. Where this is dark chocolate-brown, totara—matai were the domimant trees, and where the
topsoil is dark brown, matai-totara were dominant in that order. A greyish-brown colour indicates
rimu, and other trees correspond with different shades of this colour. No doubt the colour of the
particular kind of forest humus and the drainage of the soils preferred by each association affect these
topsoil colours, and it is very noticeable that totara-dominant associations grow on light, free,
sandy loam, or silt loam. Matal prefers somewhat heavier but otherwise similar well-drained soils,
and Hinau heavy, well-drained, fairly fertile soils. Rimu tends to grow on heavy, poorly drained
types, while rata follows very fertile country as a rule.

(d) Moderately developed Brown Loams include several soils derived from ancient greywacke
fluviatile deposits of coarse texture, on rolling country, and under a rainfall of 35in. to 60 in. These
soils occupy a relatively large area on the foothills of the western ranges and in the narrow strip north
of the central plains.

SoiL Eresion.

Although slumping is particularly prominent in skeletal and immature soils, erosion is of greatest
importance in the brown loam group. Greywacke soils are particularly liable to gullying and shingle
slides. In the immature brown loams, which are mainly derived from voleanic ash, blowing is important,
and in the past has been regarded as the main cause of erosion. However, it has been explained that
the present investigations indicate that harsh burning is of great, if not major, importance as a factor
in erosion in these and perhaps in the skeletal greywacke soil, because it affects the chemical composition
of the humus and the crumb-structure which it imparts to the soil. The disintegrating influence of
frost, snow, and percolating waters, and of temporary streams and wind, is then able to start erosion,
which once begun is difficult to stop. The soil map shows clearly the extent of erosion in this country,
and, if required, would provide a basis for attacking the problem. The weakly developed brown loams
are particularly liable to blowing, and caution must be exercised in their treatment.

HAWKE'S BAY : FARM MANAGEMENT SURVEY.
Progress Report by Mr. R. B. TENNENT, Director, Fields Division, Department of Agriculture.

The farm management survey which is being carried out under the direction of the Fields Division
of the Department of Agriculture is making steady progress. Although this agricultural survey is far
from complete certain important facts have already emerged relative to the farming of Central Hawke’s
Bay under normal price-level circumstances. Among these are :—

(1) The production of many of the present dominantly fat-stock-production farms can
profitably be increased substantially.

(2) In many instances farms which at present produce both fat-stock and store stock could
profitably be devoted to fat-stock production.

(3) Mixed breeding and fattening of stock could more frequently be carried out profitably
in the area in which the majority of the farms are now devoted to breeding exclusively.

(4) The carrying capacity of a substantial portion of the area devoted exclusively to breeding
could profitably be increased considerably.

HAWKE’S BAY : PASTURE SURVEY.
A progress report on the pasture survey in Hawke’s Bay is contained in the report of the Plant
Research Bureau (p. 23).

NORTH AUCKLAND SOIL SURVEY : PROGRESS REPORT.
By N. H. Tayvor and C. ¥, SUTHERLAND.

During the 1936-37 season soils were mapped over 800 square miles lying between Russell
and Waipu and 200 square miles surrounding Kaitaia. In addition, a detailed soil survey was made
of the property acquired by the Plant Research Bureau at Mount Albert and, in conjunction with
Dr. M. M. Burns, a survey was made of the tung groves in North Auckland.

9—H. 34.
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Throughout the year the survey has had the constant help of Mr. E. B. Glanville, local Instructor
in Agreulture, and of Miss L. M. Cranwell, botanist to the Auckland Museum. The visit of the
Australian pedologists—Professor Prescott, Dr. 'l‘eakle and Mr. Leeper—to North Auckland was
an occasion for much useful discussion.

Most of the area examined has been previously reported on by the late Dr. H. T. Ferrar, of the
New Zealand Geological Survey, and his maps have greatly expedited the work.

SOILS.

The genetic soil types mapped are mainly those set out in last year’s annual report. Immature
podsols cover the greatest area, but mature and submature podsols are well developed on the
Cretaceous claystones and on small areas of Tertiary sandstones, greywacke, and alluvium. The
red-brown soils derived from basalt cover about 70 square miles.

Podsols.—In the south-west corner of Purua Survey District mature and submature podsols are
well developed on rolling country carved from upper Cretaceous claystones. The claystones were
probably formed from detritus washed from the podsolized soils of a Mesozoic peneplain. They are
siliceous and low in bases, and hence mature podsols are formed on them relatively quickly.

The low hill-tops and upper parts of the slopes are covered with manuka serub, and a typical profile
is—

A 6in. to 12 in. light-grey structureless silt loam ;
B -~ C On compact grey and yellow-flecked clay with strong prismatic structure.

On the lower parts of the slopes and in the valleys the vegetation is largely stunted manuka,
wiwi (rush), and umbrella fern, and giant podsol profiles such as the following are to be found :—
A, 12 in. light-grey silt loam ;

A, 40 in. white cemented silt loam ;
B4 ¢ On grey and brown mottled sticky clay.

In many places bands of charcoal and fragments of what appear to be charred resin are to be
found both in the A, horizon and in the now cemented A, horizon.

The presence of kauri resin and of peg roots of the kauri tree, some of which pass through the
cemented A, horizon, show that both types of profile were developed under kauri forest, but the
original deep surface layer of organic matter (A,) is missing and is replaced in. part by an inch or so
of grey powdery litter from the manuka scrub. Under large kauri trees the A, layer is 2 ft. to 5 ft.
thick. Although inconclusive, the evidence suggests for this area the following cycle of events :—

(1) Area covered with kauri forest. The natural poverty of the claystones would tend to
exclude trees demanding higher fertility.

(2) As soils became strongly podsolized, older trees lost vigour and younger trees reached
maturity early, resulting in many unhealthy trees exuding gum, and a thickening A,
layer.

(3) The dying forest was destroyed by fire. Sheet erosion truncated the soils of the upper
slopes, the lower slopes being covered with a layer of detritus washed from the leached
layers of the soils higher up the slopes. The area was covered by scrub.

(4) Kauri forest again invaded the area. It was during this stage that the giant podsols
were formed on the detritus covering the lower slopes.

Stages 2 and 3 were then repeated, resulting in the scrub land of to-day.

The soils of the upper slopes would probably again be carrying kauri forest were the seed-dispersal
of the kauri tree more efficient.

Red-brown Soils—It is proposed to classify the red-brown soils in two groups—the red loams and
the brown loams—following the suggestion of Professor Prescott, who recognized the soils at Waimate
North as being closely related to the red loams of eastern Au%traha

The red loams are compact and appear to have developed from scoriaceous basalt under a
dicotylous forest (taraire dominant). The brown loams have developed on basalt flows under scrub
aid forest and show the stages outlined in last year’s annual report. On Puhipuhi platcan brown
loams in an immature stage are developed under taraire, whereas under kauri trees the soil is mature
and has a similar profile to that of the ironstone land west of Kerikeri.

Otao Fine Sandy Loam.—An unusual soil type, the Otao fine sandy loam, covers about two square
miles on easy greywacke country west of Pakaraka, and occurs in isolated patches at Waipu, Kaiwaka,
Te Arai, Warkworth, and Silverdale.

18 in. brown free, fine, sandy loam ;

6 in. cemented white sand ;
On compact brown or grey-brown flecked clay.

The cemented white sand layer appears to be the buried A, layer of a former podsol, but if so
no satisfactory explanation can at present be given of the overlying brown loam.
Near Warkworth citrus and peach trees grow well in this soil, but apple trees are stunted.

OPUAWHANGA SURVEY DISTRICT.

The Opuawhanga Survey District has been chosen as being fairly typical of about 400 square
miles bordering the east coast between Whangarei and Russell, and the map and comprehensive
legend have heen prepared in an attempt to find a suitable form for presenting soil survey data.

The district, which lies athwart the north-north-westerly-trending range that forms the water-
shed between the east and west coast, is composed almost entirely of “hill Land. Within the district
the general height of the main watershed is 700 ft. to 1,000 ft., but the roads to Whananaki Inlet
cross it in low saddles at about 400 ft.
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The average annual rainfall is 60 in. to 70 in. spread over an average of 170 rainy days per annum-
Most of the district was covered with mixed forest, kauri and rimu being generally dominant on the
ridge tops, with taraire and other dicotylous trees occupying the valleys. In places, however, the
kauri covered the lower country and there is evidence that in the distant past it had a wider
distribution.

Most of the soils are derived from greywacke rocks, and the soil pattem is due mainly to the
influences of relief and of vegetation.

The immature podsols developed on greywacke have shallow grey-brown crumbly clay loam
topsoils and yellowish-brown compact clay subsoils. They are well-drained soils and pastures on
thern tend to parch during dry spells. The drainage 1s poorer on the submature podsols. A typical
profile is : 7 in. grey structureless silt loam resting on compact grey and brown flecked clay.

The other soil types occupy only a small area and will be described in later reports.

Lanp UTILIZATION.
The total area surveyed (approximately 2,000 square miles) may be classified as follows i—

Square Miles Percentage of
(approximate). Area surveyed.
Group 1: Flat to rolling land adapted to dairying, &c. .. .. .. 650 33
.. 2: Moderately steep land adapted to grazing .. .. .. 550 28
., 3: Land covered with problem soils .. .. .. .. 150 7
., 4: Land too steep for permancnt farming .. .. .. 400 20
., 5: Land with soils unsuited to farming .. .. .. .. 2560 12

In a newly settled country such as New Zealand it is often difficult to be sure where we have
attained a system of agriculture that is permanent-—one that gives us good use of the land and yet
preserves its fertility for the use of our children. Too often young countries have found that the
systems of farming they have evolved are slowly converting the land into a wilderness.

In North Auckland permanent systems of farming are being developed for the lands of Group 1,
but many of the methods of farming the Jands of Groups 2 and 4 (the steeper land) cannot be regarded
as permanent. The danger appears to be from erosion which tends to be more active on the stecper
slopes.

P The soils of the hillsides were formerly in balance with the forest cover, but as soon as this was
removed and the surface cover of litter destroyed erosion became active. Lt can be arrested to a
Jarge extent by maintaining a tight pasture cover, but so many of the swards are open and over-
grazing and constant burning of second growth intensifies the condition. Top-dressing helps to close
the sward, but there are many difficulties attending the top-dressing of grazing land and the assured
return to the farmer is not such as to tempt him to do this on any large scale.

Much of the hill land has been cleared and grassed without a thought as to what the next step
will be. Care and skill are required to maintain permanent pasture on what was once a forest slope.

The problem soils of Group 3 are mainly mature soils derived from basic igneous rocks (e.g.,
ironstone land) and some of the peaty soils. These soils, although they have certain desirable
qualities, have not yet been economically farmed. They should not be settled until sound methods
of farming them have been demonstrated.

The lands included under Group 5 as being unsuited to farming are mainly eroded claystone
hills and areas covered with sand podsols. The few farmers on them have little chance of success and
such areas should not be settled further. It is mot in the best interests of the community to have
citizens spending their lives in a more or less hopeless struggle against Nature.

SOILS OF KAITAIA DISTRICT.
By C. F. SUTHERLAND.

A reconnaissance survey of 200 square miles of the Kaitaia district was made in order to provide
a basis for co-operative work with the Fields Division of the Department of Agriculture. :

The assistance given to the survey by the Awanui Dairy Company, the County Clerk, and officers
of the Lands and Survey Department and the Public Works Department is gratefully acknowledged.

ToroGrAPHY, GEOLOGY, AND CLIMATE.

The district is bounded on the south by a range of mountains 1,000 ft. to 2,000 ft. high, composed
of greywacke and basic igneous rocks. TFive miles cast of Kaitaia the range is broken by a northerly-
trending valley, three to four miles wide, floored with Tertiary sandstones.

The rolling sandstone country is 300 ft. to 400 tt. above sea-level and is drained by the Takahui
River, which flows northward to mieet the Awanui River at the lower end of the Victoria Valley.

Fast and north-cast of Kaitaia is a block of hill country 300 £t .to 450 ft. high and underlain by
limestones, sandstones, and mudstones, and flanked on the west by flat-topped hills about 150 ft. high,
carved from Pleistocene sands and older sediments covered with a veneer of sands. Between the hill
country and the sand-dunes bordering the west coast the Awanui River has built a gently sloping fan
of silt and clay, the lower western portion of which is covered with peat swamp.

Two belts of dunes border the coast—the inner dunes now fixed by weathering, and the seaward
dunes of drifting sand. . ‘

The average annual rainfall* at Kaitaia is 55 in. spread over an average of 131 rainy days per year.
The mean annual temperature at Monganui, seventeen miles east-north-east of Kaitaia, is 61-3° I\,

* ), Kinson : Meteorological Office Note No. 17, 1937.
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the warmest month being February (69:1° F.) and the coldest being August (53-5° F.). Temperatures
for the Kaitaia district will be lower as it is more exposed to the westerly winds, and July is probably
the coldest month.

SOILS.

The soils are classified in seven groups-—the podsols, the meadow podsol complex, the hrown podsolized
soils, the degraded rendzina soils, the meadow soils, and the red-brown soils.

Podsols.~—(1) The sand podsols cover over approximately 6,400 acres on the flat-topped hills east
of the Kaitaia alluvial fan and are largely developed on Pleistocene sands. The profile on the
Awanui-Monganui Road is—

A, 9in. dark-grey sand.
A. L4in. white free sands.
? f 8 in. cemented white sands,
B; 12in. blackish-brown sands (humus pan).
B, On brown cemented sands.

The soils were formed under kauri forest, but the present cover is low manuka, serub, and wiwi.
They are unsuitable for farming.

(2) The podsols with loam and clay loam topsoils cover a few small areas on the low rolling hills of
Cretaceous mudstone.  Altogether they occupy about 1,600 acres. Where there is no cemented horizon
close to the surface, these soils will carry pasture if well manured with lime and phosphate.

{3) The meadow podsol complex covers about 640 acres of low-lying flattish and hummocky ground
near Ahipara and Waipapakauri. On the slightly higher parts the soils are sand podsols, whereas in
the hollows there are peaty sands resting on cemented sands and peaty sandy loams. These soils are
farmed, but the pastures are thin and of low productivity.

(4) Brown Podsolized Soils.—Brown podsolized sands form the soil over 4,180 acres on the older
fixed sand-dunes near the west coast. The topsoils are dark-grey free sands ; the subsoils are slightly
compact and more loamy to a depth of 18 in.  The area is rolling with some steep slopes.

These soils are well adapted to dairying and fat-lamb raising, but much of the area has been ruined
by frequent burning of the serub cover, which has exposed the soil to the erosive power of the wind.

(5) The brown podsolized sandy clays and elays which cover about 11,500 acres are derived from the
Tertiary sandstones. The relief is rolling to moderately steep, with slips fairly common on the steeper
slopes. The soils, which are developed under a dicotylous—podocarp forest, are grey-brown and shallow
and rest on compact brown clay subsoils.

This land has been farmed, but at present many of the pastures are thinning and much of the area
1s reverting to bracken-fern, manuka, and rush.

(6) The brown podsolized clay loams and clays were developed under a dicotylous — podocarp
forest on moderately steep to rolling land underlain by mudstones and sandstones, some of which are
calcareous. The topsoils are shallow, grey-brown crumbly clay loams; the subsoils are dull-brown
compact clays with a fine nut structure.

These soils, covering approximately 29,400 acres, are generally better farmed than the brown sandy
clays and clays. Neglected areas are reverting to bracken fern.

(7) Degraded Rendzina Soils.—The degraded clays are fertile soils derived from argillaceous lime-
stone under a dicotylous forest. They cover about 4,200 acres. On. the larger area east of Kaitaia
the soils are mostly shallow with numerous outcrops of limestone, but on the area north-east of Kaitaia
the soils are deeper and the limestones outerops are largely confined to the stream-beds and to the steeper
slopes.

A typical profile is—

51in. of blackish crumbly clay ;
6 in. light grey-brown flecked compact clay ;
On limestone.

Clover grows prolifically on these soils and the pasture comes away early in spring, but they are
among the first soils to be adversely affected during a dry spell.

The shallow phase is used mainly for sheep-farming with some dairying, whereas the deep phase
is used mainly for dairying.

(8) Meadow Soils.—The brown crumbly meadow clays derived mainly from debris from the basic
1gneous rocks covering the steep ranges to the south cover about 4,000 acres on terraces in the Victoria
and Takahue Valleys and fringing the hills west to Ahipara. On the lower terraces where the soils
are poorly drained, chocolate-brown friahle clays overlie grey-brown compact flecked clays. In other
areas covered by more recent alluvium the soil is a deep friable chocolate clay. They are fairly well
farmed but the production from them is lower than would be expected from such soils.

On higher terraces where drainage is better the soil is more compact and is brown for 24 in. from
the surface. Tiny nodules of manganese are scattered throughout the profile. The higher terrace
sous are said to have been fairly productive in the past, but now the pastures are yellowish and contain
only a small percentage of stunted clover, while much has reverted to manuka, gorse, and rush.

(9) The grey-brown meadow clays occupying about 10,200 acres are fertile soils which cover the
higher part of the alluvial fan of the Awanui River. The topsoils are grey and rest on compact grey
and brown-flecked clay subsoils. The native vegetation is said to have been cabbage trees, flax, and
manuka. .

Although an extensive drainage programme has been carried out, nearly two-thirds of the area is
still subject to flooding. On these areas most of the farms are large. Dairying 1s the principal type
of farming on these soils. The pastures are slow to start growth in the spring, but from the beginning
of summer to late autumn the growth is very strong.
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(10) The wet phase of the grey-hrown meadow clays covers about 13,000 acres surrounding and
including the drained Lake Tangonge. Water lies on the surface for a great part of the year. The
soils for the most part are grey to bluish-grey clays and clay loams. The present surface cover is raupo,
willow weed, rush, and manuka. These soils would be fertile if drained and sweetened.

(11) The peaty phase of the grey-brown meadow clays covers 2,600 acres, more than half of which
is subject to occasional tidal flooding and the remainder to river flooding. The soil profile is—

6 in. to 12 in. dark peaty loam ;
On grey-brown flecked clay.

Dairying is carried out on this soil type, but although over most of the area the pastures commence
growth earlier than on the grey-brown meadow clays, yet generally the annunal production is less.

(12) Peat Soils—The peaty loams occupy only 640 acres. The surface is hummocky with stumps
close to the surface in many places and much of it is covered with manuka, gorse, blackberry, and
bracken. Parts are covered with & fair sward containing a good percentage of clover.

(18) The peat soils, 6,400 acres in area, are mainly dark-brown, fibrous peats supporting a
vegetation of rushes and stunted manuka. A narrow belt of sandy peats borders the sandhills to the
west. Adjacent to the river on a lower portion of the swamp dark, loamy, fibrous peats support a
cover of flax, rush, and manuka. This latter type is probably more suited to pasture than the rest of
the area, but the farming of any peat land is at present problematical.

(14) Red-brown Soils.—-The brown crumbly clays form the soil over only a small part of the
district, chiefly in the Victoria Valley and south of the Ahipara Road. They cover low rolling hills
formed mainly from hasic igneous alluvium. The topsoils are dark grey-brown crumbly clays; the
subsoils are compact and sticky rusty-brown clays. Nodules of iron and manganese are common in
the Ahipara soils, but are rare in the Victoria Valley. These soils are farmed, but the pastures are low
producers and become parched during dry spells.

(1) The red and brown crumbly clays cover the steep hitls of the range that borders the soutnern
edge of the district. The country is steep and is for the most part covered with dicotylous-podocarp
forest. Parts of the area have been sown to pasture for sheep and cattle grazing, but although the
pastures may be classed as fairly good, over much of the area they lack clover. Since the bush has
been felled many of the hill-sides have slipped and much of the soil has been removed by erosion.

Drrpring SANDS.
The grey drifting sand-dunes cover about 4,000 acres bordering the west coast. These sands,
which are steadily encroaching on the older weathered dunes, have now been fixed by lupins and
marram-grass, but the fixing process is hindered by wandering stock and scrub fires.

Cruam SUPPLIES IN RELATION TO SoIL GROUPS.

The Awanui Dairy Factory operates throughout the year with peak months in December and
January, and a very slack period in June and July.

Early in August cream commences to come in from the brown podsolized sands and from the
degraded rendzina soils, followed closely by supplies from the brown podsolized clay loams and clays.
Early in September cream commences to come in from the brown sandy clays and clays, and from the
brown meadow clays. The grey-brown meadow clays are the last to come into production but are
always producing well by October.

ANNUAL REPORT ON CHEMICAL, WORK AT THE CAWTHRON INSTITUTE FOR THE YEAR ENDING
31sT MARCH, 1937.

By T. Riga, Officer in Charge.

A wide range of work has been covered during the period under review. The progress of the
soil surveys in Hawke’s Bay, North Auckland, and Samoa has necessitated the examination of a large
number of soil samples for texture, exchangeable base status, and plant-food content.

Tn view of the important part played by soil profiles in the classification of New Zealand soils,
special chemical studies have been undertaken on typical profiles from the Waipa County, North
Auckland, Hawke’s Bay, and the Nelson Province. The examination of profiles representing a
range of leached soils has provided much valuable information concerning the chemistry of the
leaching process and the maturity of the soils under varying conditions of climate and forest cover.

During the year opportunities were presented for the examination of several soils affected by
soluble salts. Samples from Central Otago, Oamaru, and Marlborough were investigated with a
view to determining the part played by different salts in lowering the fertility of the soils.

One of the important investigations concluded during the period under review has been the
survey of the cobalt status of New Zealand soils by Miss E. B. Kidson, M.Sc. The survey has
included all the more important soil types of New Zealand, particular attention being paid to those
soils where stock ailment of the bush-sickness type was known to occur,

NORTH AUCKLAND SOILS.

A considerable amount of time has been devoted to vprofile studies of the red-brown soils
described by Messrs. Taylor and Sutherland in previous reports. These soils have been derived from
the weathering of basalt under varying conditions of climate and forest cover. The chemical data
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presented in Table 1 show that a considerable amonnt of leaching has faken place even in the
oungest soils of this series.
young

TapLt [—BExcraverasLis Base Searos o TYpicaL RED-BROWN SOILS.

|
TLocality. \ Depth of Sampling. ! pH Value. Ba%a;:d\:lt#;nge Replaceable Bases. | Base Saturation.
! ]
{ l 1 |
| in. : ¢ m.e, per Cent. e, per Cent. Per Cent.
Ohaiawai .. .. . 0--2 5.3 3609 1023 11-2
i 2-8 5.8 57-44 112 19
| 8-16 | 56 4203 0-17 0-4
\ 16-82 | 56 57-96 18 0-3
Okaihau (ironstone soil) i 0-3 | 5-5 31 -46 1-90 6-0
i 3-10 } 5. 2340 0-22 0-9
\ 10-17 | 5-3 22-70 0-10 0-5
IR U 53 3556 0 0
| 19-24 5-3 3477 0 0
|

Even the Ohaiawai soil, which represents the more vouthful members of the red-brown series:
shows a comparatively low percentage of replaceable hases aud a high degree of basc unsaturation.

The more mature soil from Okaihau shows these features in a more pronounced manner, the
lower sections of the profile having no replaceable bases at all.  The data indicate the great importance
of lime treatment in rebuilding the fertility of these soils.

The Okaihau soils with their low base saturation and high iren content are characterized by
a strong power of fixing soluble phosphates, and on this account special attention must be paid
to the type of phosphatic fertilizer used in their treatment. Some recent overseas work indicates that
“ dunite,” a magnesium silicate, is beneficial on such soils in maintaining the available phosphate
status. Pot trials have been commenced at the Institute with a view to determining the value of
powdered serpentine rock (obtained from the Mincral Selt, Nelson) in promoting high efficiency
of phosphatic manures on the Okaihau soil.

Tn the past the presence of scluble aluminium compounds has been suspected as a cause of
infertility in ironstone soils, but preliminary work ab the Ingtitute on the amount of soluble
aluminium contained in the soil solution does net give any suppord to this suggestion.

Hawrws Bay Sorvs.

Routine analyses have been continued on soil samples forwarded by the pedologists from
different parts of Hawke’s Bay. As no final classification of Hawke’s Bay soils has yet been decided
upon it iz not possible to group the chemical data on a basis of sol types. The figures, however,
show a wide variation in plant-focd content and exchangeable base status and indicate clearly the
necessity for the mapping and classification of the soils which is now being done by the pedologisss.

In many soil samples the percentage of available phosphoric acid is less than G-01 per cent., but
rises in the fertile Pakowal soils to 0-049 per cent.  Similar variations in available potash and pH values
have been cncountered. While 5:32 vepresents the lowest pH value, a figuve of 8:G was obtained for a
Pakowal sample.

Hawke’s Bay soils differ markedly from many North Auckland soils in base status.  The percentage
base saturation of Hawke’s Bay soils is never very low, indicating that the leaching process has never
been intense, and suggesting that excellent response from superphosphate will be obtained on many
Hawke’s Bay soils without resort to lime treatment.

Soins or THE Warea County.

A series of profiles representing the more important soil types in the Waipa County have been
collected with a view to their chemical characterization. Special studies of base saturation are being
made in order to ascertain, if possible, the degree of leaching to which each soil type has been subjected.
An attempt is also being made to correlate chemical studies of soil saraples taken from the field plots
of the Department of Agriculture with fertilizer response.

Table II illustrates the great variation in base saturation met with on different soils of the Waipa
County.

‘asre 1L
sbﬁgln?é Seil Type. Base Saturation.
v e — 77‘ - _— —_— — S S —— [ S— -
In. 1 Per Cent.
0-3 Hamilton clay loam } 349
04 Hamilton clay ‘ 40-4
0-2 Waikato sand | 28-3
0-3 Whatawhata clay loam ; 28-3
0-3 Ohaupo silt loam ‘ 25-5
0-6 Te Kowhai clay loam ‘ 17-6
0-4 Waihi .. .. . ‘ 14-9
0--7 Horotiu sandy loam .. . 13-7
0-5 Te Rapa peaty loam . .. 4-9
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SAMOAN SOILS.

A considerable number of soil samples has been received in connection with Dr. Grange’s soil survey
of Samoa. The soils, with few cxceptions, belonged to the silb loam and clay loam textural groups.
Available phosphoric acid was generally low in both topsoils and subsoils, an outstanding exception,
however, being a sample from an alluvial flat at Solosolo which had the high value of 0-091 per cent.
available phosphoric acid.

The soils appeared to be adequately supplied with nitrogen, and the C/N ratios were better than
those indicated by Trinidad workers for successful cucao production.

The pH values ranged from 4-9 to 7-3. '

SOILS AFFRCTED BY SOLUBLE SALTS.

During an examination of soils in Central Otage associated with certain pitting troubles of apples,
attention was drawn to the possihility of high seluble salt content interfering with the normal develop-
ment of the fruit trees. Several samplos from arveas associated with poor growth and * die-back ”
effects of trees were obtained, and these have been examined in the laboratory with a view to determining
the cause of infertility. The chemical analyses showed that high salt content and in certain cases
alkalinity were responsible for the detrimental effects noted in fruit trees.  This has led to a widening
of the scope of the investigations to include soil samples from the Oamaru and Blenheim localities, where
the presence of soluble salts was likewise suspected of being connected with poor erop production.

Some of the chemical data obtained in these studies are shown in Table 11T,

Tapre [11.—SoLuBLE SALTS IN SOME SourH ISTAND SOws.

Locality. Ofgfljgj&‘m i Total Sults. ar, | S0, | HCOy l G Nwo L pH
s I

f

in. Ter Cent., ‘ Per Cent., ‘ Per Cent, } Per Cent, | Per Cent. Per Cent. \
Alexandra .. .. 0-6 1-29 0-11 ‘ 0-74 0-01 ‘ 0-18 0-07 | 3-8
Conway’s Gully . 0-6 1 020 1 000 1 0-02 0-1l G-01 0-05 : 85
Blenheim .. . 0-6 1 0-43 0-20 ;  0-00 002 1 000 0-14 | 5-8
Oiekaicke .. L 0-3 i {-60 I G-28 ‘ 045 i 006 } 019 8:7

R

| | ‘ | J

The data show a wide range not only in the percentages of total salts, but also in the amounts of
individual salts present in the four soils. It is interesting to note that the samples from Conway’s
Gully and Blenheim contain much lower percentages of total salts than those from Alexandra and
Otekaicke. The detrimental effects on crop production in the first-mentioned soils appear to be
connected with the presence of sodiur bicarbonate in one case and sodium ehloride in the other.

CopaLT SURVEY oF NEW ZEALAND SOILS.

The spectacular results which have been obtained from the use of cobalt chloride for stock in
localities affected by ailment of the hush-sickness type suggested that ailment was caused by an actual
deficiency of cobalt in the soil. On this account it was considered desirable to estimate the amount
of cobalt contained in the more important soil types of New Zealand. For the purpose of the investi-
gation samples were available from the soil surveys of the Department of Bcientific and Industrial
Research and the Cawthron Institute in different parts of New Zealand. During the progress of the
investigation particular attention was paid to soil samples from all localities in New Zealand where
stock ailment of the bush-sickness type was known to oceur.

The results of the analyses, using concentrated hydrochlorie acid for the extraction of the soils,
showed a fairly good correlation of low cobalt supply with soils definitely associated with stock ailment.
The Glenhope soil, Nelson, and the Kaharoa and Taupo scils of the Rotorua district, all contained less
than 2 p.p.m. of cobalt on the dry soil, in contrast to an average cobalt conteat of approximately
12 p.p.m. for a wide range of Taranaki soils. The Morton Mains soils, however, gave higher figures
(4 p.p.m. to 5 p.pm.) than might have been expected considering the proved beneficial properties of
cobalt supplements for stock on these soils.

Turthermore, certain soils which hitherto have not been associated with stock ailment gave some very
low figures for cobalt. The pakihi soil of Westport is an illustration of these departures from the general
correlation. This soil, which so far has not been associated with stock ailment, was found to contain
lesss than 1 p.p.m. of cobalt, resembling very closely the Glenhope granite soil in cobalt status.

The results which have been obtained suggest that availability of soil cobalt must be a factor of
importance in determining the incidence of stock ailment.  Further elucidation of the position is likely
to be dependent on the devising of chemical methods for the estimation of available cobalt in soils.

(JENRERAL.

Dr. J. K. Dixon has continued in charge of the soil laboratory and has been responsible for much of
the work included in this veport. He has been ably assisted by Messrs. A. C. Harris, M.Se., L. Hodgson,
K. Frater, and J. T. Corder. Miss . B. Kidson, M.Sec., working under the technical direction of
Dr. H. O. Askew, has been responsible for the cobalt surveys of New Zealand soils.




SOIL SURVEY OF THE REDCLIFEF TRRIGATION AREA, SOUTH CANTERBURY.
By J. K. Dmxox*, Cawthron Institute, and K. S, Birrurr, Pablic Works Department.
INTRODUCTION.

The irrigation project is situated on the north bank of the Waitaki River, about fiftcen miles from
Waimate and twelve miles from Glenavy. The area is located on an old terrace level of the Waitaki
River on which has been deposited alluvium not only from the Waitaki River, but also from wet-weather
streams draining the neighbouring hillsides. In Glinka’s classification the soils would be classed as
skeletal, although in some cases mild podsolization may be present. The rainfall is of the order of
20 in. per annum.

Rainfall data for 1934-35 are as follows ;—

In. : In.
December, 1934 .. 1-55 ‘ July, 1935 .. .. o 1-09
January, 1935 1-73 August, 1935 .. .. .. 041
February, 1935 1-85 ‘ September, 1935 .. . .. 055
March, 1935 3-02 | Qctober, 1935 .. AN oo 162
April, 1935 . .. .. 1435 “ November, 1935 .. .. ..3-39
May, 1935 .. .. .. 0-58 | E—
June, 1935 .. .. .. 185 i Total .. .. .. 18-29

Regular soil-moisture observations by the Public Works Department made over the last two years
show that during the summer months considerable soil-moisture deficiencies occur, particularly on some
types of the Waikakahi Series and on the stony silt loams of the Waitaki Serics. Ohservations show
that these soils may easily reach wilting-point,

Sorrn CLASSTFICATION.
(1) Pike’s Point Series.

In this series four soil types are recognized :—

Type. ‘ Description. i Origin,
| ‘ o
1 ‘ Deep silt loam .. .. .. | Waitaki River.
2 | Dcep sandy loam* .. .. | Waitaki River.
3 r Deep silt loam, meadow soi .. ‘ Waitaki River.
4
|

Deep silt loam .. .. . ’ Klephant Hill Stream and
Waitaki River.

* T'ype 1 grades into Type 2 occasionally (c.f. 1595).

This series is well exemplified along the Pike’s Point Road. The parent material is alluvium
derived from greywacke and deposited on a high terrace level of the Waitaki River.

Since the soil material has been deposited by stream action it is to be expected that there will be
local variations in texture.

Type 1 has the largest distribution, and a typical profile is—

10 in. grey silt loam ;
On 3 ft. + yellow silt loam, occasionally mottled with iron staining.

In certain cases wet-weather streams from the adjacent hills have deposited material on the
Waitaki alluvium, so that the resultant soil must be regarded as a composite. At some locations the
soils are sufficiently changed to he recognized as a separate type, and these have been picked out and
included with the soils of the Waikakahi Series, which are younger than the Pike’s Point soils.
At the eastern end of the area the subsoil sometimes shows mottling, suggestive of a high water
table during parts of the year.

Farther west towards the intake (e.g., 15693) there is a definite meadow type carrying rushes.
The centre of the irrigation area is saucer-shaped and the ground-water level is thus much nearer
the surface in this locality. The project includes the irrigation of adjoining areas, and it would
appear that some increase in drainage may be necessary to obtain optimum results.

An area of silt loam (Type 4) on the western side of the Waihuna Stream (1587, 1821) is very
similar to the silt loam occurring eastward along Pike’s Point Road (Type 1), but the field evidence
indicates that much of the material is derived from the Elephant Stream. This type has therefore
been separated from Type 1 to emphasize its different origin, but as far as texture and agricultural
development are concerned it can be regarded at present as identical with Type 1.

* Officer of Soil Survey Division, Department of Scicntific and Industrial Research, seconded to Cawthron
Institute.
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(2) Waikakahi Series.
The following types have been noted :—

]
Type. l Description, Origin,
5 Fine sand .. .. .. .. | Elephant Hill Stream.
6 Clay loam .. .. .. .. | Hillside.
7 Stony sandy loam .. .. .. | Hillside.
8 ’ Fine sandy loam .. .. .. | Hillside.
9 Coarse sands with shingle to the surface® Elephant Hill Stream.
10 Sandy loam, 24 in.* .. .. .. | Elephant Hill Stream.
11 Sandy loam (meadow) .. .. | Elephant Hill Stream.,

* Of no agricultural importance,

The soils of this series are of miscellancous origin, hut they have the point in common that they
are of recent formation. The soils are formed from alluvium deposited by the Elephant Hill Stream
or by small wet-weather streams from the hillsides. The parent material is mainly greywacke, but
In cubbings tertiary sandstones containing occasional deposits of shells are exposed.

The textures of the soils vary from clay loam to shingle, but as these oceurrences are of only
minor importance in the irrigation area they have all been included in types of the Waikakahi Series.

The lowest area in the project has in the past formed a flood plain to the Elephant Hill Stream,
but since a cut has been made to the Waitaki River flooding no longer occurs and the soils are not
being added to now by alluvium from the stream. This series overlies the Pike’s Point Series, and
at one location the old surface soil can be seen about 2 ft. below the present level.

(3) Waitaks Series.

Type 12: 6in. to 12 in. stony silt loam on shingle.

The underlying material consists of shingle banks thrown up by the Waitaki River, over which
has been deposited a veneer of alluvium giving rise to stony silt loams. Systems of shingle bars can
be recognized beneath the soil, and the depth of the topsoil in many places is not consistent. At the
present stage it has not been considered worth while to scparate out such occurrences, although it
may yet prove to he desirable, especially for this type, which is most in need of water, since good
drainage and a lower retentive power for moisture aggravate the effects of low rainfall.

CHEMICAL AND PHVYSTCAL Dama.

The mechanical analyses (Table I) show that loams, especially silt loams, are well represented
in the area. As silt loams arve accepted as the most suitable for irrigation purposes, since they give
a good balance between ease of drainage and retentive power for water, the area can be regarded as
suited to irrigation. In view of the fact that local configurations favour in certain cases a high water-
table, attention must be directed towards the necessity for adequate drainage to ensure the optimum
conditions for farm crops. The higher the percentage of stones, gravel, or sand the more often there
should be applications of water, but only comparatively small quantities at a time, otherwise there
will be considerable washing of nutrients into the drainage waters.

The moistures at the sticky points, an indication of the field capacity for water, show that
similar results are to be expected to those at the Levels irrigation area. Silt loams in both cases give
similar figures. It should be noted in the case of the soils of the Waitaki Series that stones are sieved
out before the estimation is made, and consequently in some cases the holding power for water of
the soil un sitw might only be one half of that indicated by the laboratory determinations,

The chemical data indicate that the Pike’s Point and Waikakahi soils are well supplied with
phosphate, while the Waitaki soils give a lower figure. Trrigation will justify the use of phosphatic
fertilizers on the soils of the latter series, but field experiments will be necessary to ascertain the
value of fertilizers on the other types.

There is some fluctuation in the pH figures, values ranging in the topsoils from 49 to 6°5.
Those soils with a pH below 6:0 should rcpay liming for a number of crops. Percentage base
saturation figures for three typical soils shown in Table III indicate that the soils have already
been subjected to leaching. This depletion of bases can be made good by top-dressing.

Available potash and total nitrogen figures are normal. Tt is hoped that no time will be lost in
laying down experiments on the different types. Furthermore, it will probably be desirable, especially
on the lighter types, to have repeat experiments every five years or so, for it must be remembered
that from now on the soil is to be robbed of its nutrients at a faster rate than hitherto because of
losses in drainage water and greater crop yields. It is quite possible that a type showing no response
now may definitely respond to fertilizers in a few vears’ time under irrigation management. The
irrigation projects now in hand demand the establishment of a central experimental station for the
study of crops, fertilizers, and soil problems attendant on the use of irrigation water.
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TABLE I—MECHANICAL ANALYSES.*

Lab%g.tory Depth. Type. } (é%a;lr;e gglr?(‘f Vesrgnﬁl‘li.ne Silt. Clay. ]1 Ilé(;?ilgg Stones. Texture.
o ! S
Pike’s Point Sertes.
In.
1517 0-3 1 0-44 38-84 18-44 24-49 20-57 5-35 Silt loam.
1649 06 1 1-6 11-95 12-35 38-8 27-9 7-2 Silt loam.
1650 9-15 1 1-4 13-45 12-7 35-0 30-3 7-0 Clay loam.
1595 0-6 2 0-5 39-6 16-8 17-7 14-7 7-2 Sandy loam.
1596 9-15 2 1-4 42-0 16-3 18-0 17-1 3-4 Fine sandy loam.
1587 0-6 3 2.2 26-2 18-6 23-8 158-1 6-5 Silt loam.
1588 9-15 3 3-2 257 21-1 24-8 18-3 4-6 Silt loam.
1585 0-6 3 1-9 22-7 20-6 26-6 240 7-3 Silt loam.
1786 9-15 3 1-9 25-4 22-3 25-7 22-5 4-3 Silt loam.
1593 0-6 4 0-9 24-4 16-9 16-95 22-2 13-3 Silt loam.
1594 9-15 4 1-05 34-8 24-3 22-0 11-1 | 3-5 Silt loam.
Waikakahi Series.
1521 0-3 10 15-26 49-47 9-0 17-75 9-03 3-77 .. Fine sandy loam.
1583 0-6 5 6:6 48-0 14-4 14-3 5-9 53 .. Fine sand.
1584 9-156 5 17-5 45-1 11-8 9-7 7-0 4-0 .. Medium sand.
1585 0-6 6 3-5 10-65 7-8 25-2 34-5 155 .. Clay loam,
1586 9-15 6 10-0 14-5 9-0 23-6 33-2 59 .. Clay loam.
1591 0-6 7 15-8 23-6 4-95 20-8 15-95 1475 445 Stony sandy loam.
1647 0-6 8 0-95 46-7 20-1 17-3 8-85 5-1 .. Fine sandy loam.
Waitaki Series.
1519 0-3 12 8-64 24-73 14-38 29-71 22-33 12-05 35 Stony silt loam.
1589 0-6 12 12-1 27-8 10-55 1975 16-7 11-85 55-9 Stony sandy loam.
1645 0-6 12 75 13-35 12-1 27-4 28-3 | 3-2 47-2 Stony silt loam.
* NoTE.—Results are percentages on an ignited basis and calculated. to moisture-free soil.
TapLy II.—CHEMICAL ANALYSES.*
] : ‘ o ’ N
TLaboratory No. ‘l Depth. ‘ Type. | Available P,0 ;.| Available K,0. pif. 1‘ N. Moisture at Sticky Point.
Pike’s Point Series.
In. Per Cent. Per Cent. Per Cent. ‘ Per Cent.
1517 .. . 0-3 1 0-048 0-021 6-2 0-27 | 26-1
1649 .. 0-6 i 0-031 0-013 5-8 . 257
1650 .. .. 9-15 i 0-014 0-007 6-0 24-6
1595 .. .. 0-6 2 0-061 0-017 5-5 23-6
1596 .. o 9-156 2 0-034 0-006 6-6 .. 19-4
1587 .. L o6 3 0-049 0-017 5-4 0-20 229
1819 f
1088 - } 9-15 3 0-037 0-008 61 0-13 21-6
1821 .. 06 3 0-046 0-020 54 26-2
1822 .. 9-15 3 0-040 0-010 5-7 25-4
1785 .. .. 0-6 3 0-026 0-016 5.6 .. 25-1
1786 .. BN 9-15 3 0-017 0-007 59 .. 20-1
1593 .. .. 0-6 3 0-075 0-026 5-7 ‘ 31-3
1594 .. 9-15 4 0-054 0-011 5-8 22:0
Waikakahi Series.
1583 .. 0-6 5 0-052 0-032 5-7 ‘ 0-21 N
1584 .. 9-15 5 0-050 | 0-013 6-1 )-10 18-7
1585 .. .. 0-6 6 0-045 0-012 6-7 0-52 326
1586 .. .. 9-15 6 0-047 0-006 7-6 .. 23-3
1591 .. .. 0-6 7 0-059 0-034 4.9 | .. 28-1
1647 .. 0-6 8 0-034 0-010 6-0 ‘ . ‘ 23-1
1521 0-3 10 0-039 0-040 6-5 0-16 21-2
Wastaki Series.
1519 .. o 0-3 12 0-020 | 0-038 55 | 0-38 284
1589 .. ‘. 0-6 12 0-023 0-031 5.2 .. 27-8
1645 .. 0-6 12 0-029 0-018 55 ‘ 0-35 | 28-2
* Nork.—Results are calculated to oven-dry soil.ﬁ -
Tasre IL1.
series. i Type. Laboratory No. Depth, ‘ B Cdpf((lll\(m”e Total Lji;gg;?;"e&blc i'Base saturation.
I |
In. : m.e. per cent. | m.e. per cent. I Per cent.
Pike’s Point .. o 1 1517 -3 . 29-1 : 14-27 ‘ 49-1
Waikakahi .. o, 5 1521 0-3 ‘ 24-8 | 6-89 I 29-0
Waitaki .. .. 12 1519 0-3 I 28-2 | 6-9 | 245
* \




H—34. 76

THE SOILS OF WESTERN SAMOA.
By 1. I. Granca.

The writer in July-August, 1936, spent a month in Western Samoa examining the soils, chiefly
in the Reparation Estates. He was accompanied by Mr. W. M. Hamilton, who reported on the agri-
cultural aspects. The investigations were made on behalf of the Department of Kxternal Affairs.

The soils of the estates are derived from basalt, the depth of soil lying on rotten rock being about
5 ft. Soil development has proceeded under a high rainfall, from 88 in. to about 140 in. in the planta-
tions ; outside the plantations a soil profile was collected where the rainfall is as high as 200in. In
general, the soil is a dark brown-yellow or dark-brown drab. Crumb-structure is usually well developed
in the topsoil, and the subsoil is free and powdery to a depth of at least 16 in.

It was extremely difficult to obtain constant profile characteristics which would serve to divide the
soils into series. In the main, the classification depends chiefly on chemical analyses. Analyses show
that silica is the main constituent that is lost ; iron oxide and alumina remain behind. In the most
leached soils practically only iron oxide, alumina, and titania remain. The soils are thus undergoing
the laterite process of development. This being so, it was thought that total silica in the soil would give
a quick lead to classification. It was found that silica ranged from 23-6 per cent. down to 3-0 per cent.
within the plantations and that the fertility as observed by growth and yield of tropical crops varied
directly with the percentage of this constituent—the least fertile soils were those containing the smallest
amounts of silica. This clue shows that certain general characteristics of the soil profile used in the
field were correct.

The soil types recognized are—
Saleimoa stony sandy loam.
Falepuna stony silt loam.
Vaitele stony clay loam.
Vailpapa stony clay loam.
Malatula stony clay loam.
Tuasivi clay loam.

Tiavi clay loam.

The soils of the first five types are located in the plantations. The complete list is thought to
represent order of fertility, the best being Saleimoa.

Saleimoa stony sandy loam is obviously derived from a young lava flow. It extends from near
Saleimoa back to the new Government settlement block. It is the most fertile volcanic soil in Upolu.

Falepuna stony silt loam, located on the western end of Upolu, is another young soil, a fact that
is obvious from the great number of angular boulders which lie on its surface. The fertility of this
so1l 1s moderate.

The remaining types are of low fertility compared with the above soils.

The Vaitele soil is fairly widespread, occurring at Vaitele, Mulifanua, Central Group, and Fagalie.
It has in general a darker yellow-brown compact layer at a depth of 18 in.

Vaipapa soils occur at Vaipapa, near Mulifanua, and at some of the private plantations. A common
characteristic of this type is a loose dark-brown drab soil to a depth of about 3 ft.

Malatula soils on the south of Vailele in many places show a dark brown-yellow compact layer at
16 in. below the surface. Tuasivi and Tiavi types in high rainfall areas are still in forest and need not
be considered here.

The Vaitele, Vaipapa, and Malatula soils are low in readily available phosphate, but as there is
about 1 per cent. of phosphorous pentoxide in fusion analyses there is no doubt a big store of difficultly
available phosphate in the form of basic iron phosphate. Potash tends to be low, whereas nitrogen
in all the soils is in good supply. Leaf analysis showed potash deficiency, and this is thought to be due
largely to the fact that plants are not obtaining sufficient phosphate.

Mr. Hamilton and the writer considered that for coconuts and cocoa the manures which should be
used on soil types other than Saleimoa and Falepuna, pending the results of manurial trials, are 2 cwt.
to 3 cwt. of basic slag and potash manure at the rate of 50 Ib. of K,O per acre. The most payable
results will probably be obtained from the manuring of the Vaitele soil type.

REPORT ON SURVEY OF TUNG GROVES IN NORTH AUCKLAND.
By M. M. Burxs and N. H. TavLoR.

During December, 1936, and again during February and March, 1937, visits were paid to all the
company-owned and privately-owned tung groves in North Auckland. The object of the survey was
to analyse and evaluate the factors which have helped to bring about the present condition of the trees
and to put forward suggestions as to lines along which an improvement may be brought about.

Locarion or tHE GROVES.

All the established areas of tung trees are confined to North Auckland, though occasional trees
are scattered over the Bay of Plenty and round Auckland City. The major plantings extend from
Te Arai, on the east coast near Wellsford, to the extreme northerly point of Parengarenga, with the most
extensive acreage near Kaikohe. Although the rate of expansion of the plantings has fallen off consider-
ably in the past year or two the total area planted with tung trees is approximately 5,000 acres, more
than nine-tenths of which is company-owned.
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(LIMATE.

The climate of North Auckland is quite unlike that of the Yangtse Valley in China, where Adleurites
Fordss is a native, or of the south-eastern portion of the United States, where it has been fairly success-
fully established as a commercial crop. The most pronounced differences between the climate of North
Auckland and that of either of the great tung-oil-producing areas are associated with temperature and
winds.

TEMPERATURE.
Whereas the climate of North Auckland is equable, that of the successtul tung-oil-producing areas

is characterized by marked contrasts between extremely high average summer temperatures and very
low winter temperatures.

Tasre I.—MEAX MoxTHLY TEMPERATURES AND RAINFALL RECORDED AT AUCKLAND, NEW ZEALAND, AT
GAINESVILLE AND TALLAHASSEE, FLORIDA, UNITED STATES OF AMERICA, AND AT CHUNGKING* IN
SzEcEWAU, AND CHANGTEH,* 1IN Huwau (CHina).

Temperatures.
| ! |
—— l Dec Jan. ‘\‘ Feb. ‘March. April. ‘ May. l June. | July. \ Aug. ‘ Scpt.‘ Oct. ‘ Nov. \ Year.
Auckland .. .. 1 635 ]66-3 667 | 64-7 | 61-1 i 565 | 53:2 | 51-5 } 52-0 l 54-5 | 57-4 \ 60-2 ‘ 59:0
i .

; ] ! i 3

June.l July. | Aug. | Sept. { Oct. ‘ Nov. ‘ Dec. | Jan. | Feb. | March. April,] May. ‘ Year.
I

Gainegville .. .| 793|804 |80-81|79-0|72-3| 6251|582 57-8| 58-4|63-7|69-3]|75-0]|69-7
Tallahassee .. .1 797 1 80-2 | 8051780 70-01|59-6 | 54-7 | 54-1 | 55-2 | 61-7 | 67-6 | 74-2 | 68-0
Chungking (6 years) .. | 77-4 | 84-0 | 85-3 | 74-7 | 65-1 | 57-6 | 50-5 45-2 | 49-6 | 58-6 | 67-1 | 72-7 | 65-7
Changteh (2 years) .. | 78-1 | 86-9 | 84-9175-9 | 61-0 53:2 | 45-5 | 35-4 | 43-7 | 50-0 | 59 4 ‘ 72-7 1 62-2

Rainfall in Inches.

_— Dee. Jan. J Feb. March.‘ April. | May. | June. 1 July. | Aug. Sept. | Oct. l Nov. Year.
;Xuckland .. .. | 3-18 N 2-97  3-57 3~27v' 3-88 1 5-15 | 5-44 | 5-58 | 4-61 ~ 4-05 | 4-06 i 3-59 j 49-42
7Jgunc. July. | Aug. I Sept. l Oct. ‘ Nov. Dec. 1 Jan. i Feb. | March. | April. ! May. j Year.

|
Gainesville .. .. 1657|732 6-76 | 5-65 | 2-84 | 2-04 | 3-22 | 3-31 | 2-87 ‘ 3-21 | 2-21 | 3-11 | 49-11
Tallahagsee .. .. | 6-3917-38)6-72 | 5-18 | 2-96 | 255 | 4-49 | 3-95 | 4-57 l 4-39 | 3-32 | 3-82 | 55-72

* Compiled from data given in Memoir No. VII, National Research Institute of Meteorology, “ A Brief Survey of the Climate of China,”’
by Coching-Chu, 1936.

Both the Yangtse Valley and the Gulf States experience much wider monthly ranges of
temperature than does North Auckland. Furthermore, the mean annual temperatures of Tallahassee
and (ainesville, both centres of large tung plantings in Florida, are 9° F. and 9-7° F. respectively
higher than that recorded for Auckland, which, according to the elimatological information available,
may be considered representative of North Auckland. 'The records for Chungking and Changteh,
centres of the Yangtse tung industry, approximate more closely with Auckland, but even so the mean
annual temperatures recorded for these stations are 6-7° and 3-2° higher. The greatest divergences
are confined to the summer months, when the tung tree is maturing fruits.

Regarding the Chinese districts, Coching-Chu writes: “ As a consequence of extreme cold in
winter and excessive heat in summer, the mean annual temperature range—.e., the difference between
the mean temperature of the hottest month and that of the coldest month—is inordinately large.”

These wide differences between the monthly temperatures recorded for North Auckland and for
the successful tung-oil-producing areas overseas lends weight to the view that all local plantings should
be made from seed gathered from trees in New Zealand which have annually matured a heavy crop
of high-quality fruit. The number of such trees is extremely limited and the quality unproven.

In addition to the possible influence of low summer temperatures upon the maturing of the fruit
and of the equable winter conditions in delaying the leaf-fall, the possibility of frost damage to the
trees during the blossoming season and the setting of the fruit must not be overlooked, especially since
quite severe frosts have been recorded during the late spring as far north as Monganui.

RAINFALL.

Tung trees are generally considered to have given the best results in sections where the annual
rainfall has exceeded 40 in.

Within North Auckland, therefore, there are no planted areas which cannot be considered
satisfactory from the standpoint of minimum rainfall. On the other hand, many of the trees which
have been planted out on soils with impeded drainage have been seriously affected with a puffing-up
and splitting of the bark followed by *“ die back.” There are clear indications that the high annual
precipitation which has oceurred during the past three years has seriously reduced the vigour of large
areas of the trees.
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WiNDs.

Trees in all the groves showed marked symptoms of cxposure to strong winds. Tndeed,
exposure must be considered as one of the three major factors influencing the growth of the trees-
Although shelter-belts have now been established on the groves, the stunting effects of long expostre
will be difficult to correct.

Indications are that the tung tree is more readily damaged by winds than citrus trees and must
be provided with cven more shelter.  Additional shelter-belts are required on all the groves and the
fertility of the soils must be raised, since the greatest damage is always confined to the poorly
nourished frees.

ESTABLISHMENT oF THE (IROVES,

The most noteworthy observations on the nursery stock were—firstly, the high quality of the
stock produced from early importations of American seed as compared with that brought in during the
past few scasons ; secondly, the high percentage germination and the vigour of the seedlings produced
from Australian tung seed, and the variable percentage germination but vigorous seedlings given by
New-Zealand-grown seed.  The quality of the nursery stock used in the groves has not been uniform,
and the rigid selection that is regarded by American growers as being so important has not been
practised.  The use of two-year-old, uncut, nursery stock has been most extensively adopted, but
there is a lack of uniformity between the companies as to the methods of planting out the stock and
of shaping the trees. Bince the seed sold from the tung groves of the United States over the period
1929-34, and, to a lesser extent, right up to the present season, has been extremely variable, it must
be recognized that upwards of 25 per cent. of the older trees will prove to have inherited low fruiting-
capacity and will have to be replaced.

MaNnAGEMENT.

Most of the plantings have been made upon land of rolling topography, and sheet erosion of
topsoil, and in some cases the development of gullying, has tended to influence the amount of cultivation
given to the groves. As a soil-conservation measure the raising of the fertility of the soils on such
planted areas to a point where the cstablishment of a good pasture sward would be assured is
advocated. On unplanted areas the setting-out of the trees on terraced planting lines cut on the
contour would be most satisfactory. Cultivation is mostly done with the rotary hoe or by manual
labour.

Cover cropping has not been practised to any extent and the quantities of fertilizers applied have
been far below those given to trees of the same age in the majority of American groves. Experiments
to test the effectiveness of larger applications ol various straight and mixed fertilizers, with and
without lime, should be established on the most extensive soil types used.

So1Ls.

In the main the groves which have been planted in North Auckland consist of a mosaic of soil
types which are related to topograpby, vegetation, and previous management, but all types, with but
minor exceptions, are comparable in that they are low in available plant nutrients and active
calcium.  The selection of these impoverished acid soils is traceable in part to the erroneous
information on the requirements of the tung tree which was broadcast from unreliable sources in the
United States. This information suggested that the tung tree would thrive upon the poorest of acid
soils, and accordingly extensive areas of the low-producing lands of North Auckland were planted.

Not only are the soils low in nufrients, but, in addition, nearly all of them drain very slowly.
The combined effects upon the trees of low nutrient supply and water-logging of the root systems have
been most marked during the past three years, when the rainfall has been exceptionally heavy.

In actual practice the requirements of the tung tree have proved to be almost exactly the
opposite to those which were so eagerly seized upon in the carly days of the establishment of the New
Zealand tung groves. The present view, which has been built upon the results obtained in the tragic
years of the haphazard experiment in many countries, is that the tung tree, under suitable climatic
conditions, grows and yields in proportion to the fertility and the management of the soil upon which
1t 18 grown.

The trees planted out upon the limited areas of frecly draining soil types are much superior to those
growing on the slow-draining impervious soils, and, given adequate shelter, can be developed into
sturdy trees by raising the fertility of the soils through cover cropping with lupins or by the addition
of balanced complete fertilizers. The problems to be corrected before the trees planted on the
remaining soils can he expected to develop normally are extensive and the remedial measures difficult
to apply.

A definite correlation between soil type and the nature of the root systems developed by the trees
planted thereon was established. In addition, the incidence of “ puffy bark ” or swelling of the tissues
outside of the wood, followed by die-back of that portion of the tree above the affected section, and of
“ featherlegging ” (production of new growth on the main trunk below the main branches), were found
to be related to the soil conditions. There was also good evidence indicating that the practice of mixing
blood and bone with the soil packed round the root systems of transplanted nursery stock was partly
responsible for the high losses of trees planted on the Impervious clay soils through the decomposition
of the soft outer tissues of the roots.

On some of the northerly slopes of several of the large groves many trees have been ring-barked by
crickets.
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DiscussioN.

The factors which have contributed to the development of the present unsatisfactory state of
tree growth may be conveniently divided into four groups: (1) The selection of unfavourable grove
sites upon poorly prepared, impoverished soils which are characterized in part by undesirable physical
conditions ; (2) the use of all nursery stock produced ; (3) the planting of the trees upon exposed eroded
slopes ; and (4) the lack of a definite co-ordinated plan of management.

The unfavourable weather experienced by North Auckland during the past three years has further
intensified the effects upon the vigour of the trees brought about by the above-mentioned factors, so
that the condition on many of the groves has become progressively poorer each year. Since it has been
possible to correlate tree growth with soil types, recommendations on the elimination of areas which
must be classified as being wholly unadapted to tung tree culture may be made, and suggestions on
methods of raising the fertility level of the most suitable areas put forward.

In view of the present unsatisfactory condition of most of the established groves, and because of
a complete lack of knowledge of the adaptability of American sced to New Zealand conditions, it is to
be strongly recommended that further planting of tung trees in North Auckland, or in other sections
which may perhaps prove to be climatically suited—e.g., Coromandel, Tauranga, or Gisborne—should
not be undertaken except upon a purely experimental basis and confined to plots of not more than a few
acres established on a soil type that is representative of the whole projected area with respect to
fertility, drainage, and exposure.

) MOTTLE.LEAF OF CITRUS.
By M. M. Bugxs, Soil Survey Division, and A, R. GRAINGER, Department of Agriculture.

The physiological disease known as mottle-leaf has been recognized for a long period in the citrus
areas of the United States, but it was not until 1931 that it was shown to be induced by a deficiency
of available zinc in the soil, and that sprays containing small quantities of zinc salts would correct the
condition. Since the publication of the original papers numerous references have appeared in the agri-
cultural literature of various countries to record the successful treatment of raottle-leaf of citrus, and
associated diseases of other crops, by the use of zine salts.

Citrus groves in many districts in the North Island have been found to contain trees which exhibit
physiological symptoms that are closely comparable with those shown by trees affected with mottle-
leaf. These symptoms, though not absolutely distinct from those induced by soil deficiencies of magnesium
or sulphur, were considered to be sufficiently indicative to warrant the immediate establishment of
experimental blocks of affected trees to which zinc sprays could be applied. Additional evidence in
support of likely zinc deficiency was gathered from the differences in zine content of leaves from affected
trees as compared with samples taken from healthy trees. These analyses were carried out by the
Chemical Laboratory, Department of Agriculture. Accordingly, trial plots were established initially
by the Horticulture Division of the Department of Agriculture at Tauranga, and later in co-operation
with the Plant Diseases Division of the Plant Research Bureau at Greenmeadows and Avondale, and
at Whangarei. Although initial work has been confined to zine, it is intended to establish a series of
field experiments in which the effects of applications of salts of magnesiam, sulphur, and others of the
so-called minor nutrients can also be checked. It is hoped to lay down these trials in Avondale because
of the extensive acreage of citrus planted on similar types in that district together with the widespread
occurrence of the mottle-leaf condition on all varieties of citrus and of persimmons.
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PUBLICATIONS.
“ NEwW ZEALAND JOURNAL OF SCIENCE AND TECHNOLOGY.”

Since May, 1936, the New Zealand Jowrnal of Science and Technology has been published monthly
instead of bi-monthly as before, in order to provide increased space for the publication of the results
of scientific research carried out by the Department and its associated scientific institutions and by
other Government Departments and research workers attached to other scientific bodies. Full
advantage of the increased facilities for publication in the Journal has been taken, sixty-seven
scientific papers covering a wide range of subjects having been published by the end of March, 1937,

BuULLETINS.
The following bulletins were published during the year :—
No.49 .. An Introduction to the Grasses of New Zealand, by H. H. Allan.
No.50 .. The Cheese Yielding Capacity of Milk and its Relation to the Method of

Payment for Milk for Cheesemaking, by F. H. McDowall (also issued
as Vol. XVIII, No. 3 (August, 1936), of the N.Z. Journal of Science and

Technology).

No.51 .. The Chilling of Beef for Export, by C. R. Barnicoat.

No.52 .. Tnvestigations of Feed Flavour in Cream and Butter, by W. Riddet, K. Bruce
Levy, J. W. Woodcock, E. R. Marryat, J. N. Hodgson, and P. D. Sears.

No.53 .. A Preliminary Survey of the Citrus Industry in New Zealand, by W. M.
Hamilton.

No. 54 .. Little Barrier Island, by W. M. Hamilton (extracted from the N.Z. Journ.

Sei. & Tech., Vol. XVII, No. 2, pp. 465-95; Vol. XVII, No. 6,
pp- 717-49 ; Vol. XVIII, No. 7, pp. 557-78).

IMPERIAL AGRICULTURAL BUREAUX.

The Imperial Agricultural Bureaux were established to act as clearing-houses for the inter-
change of information between research workers in eight branches of agricultural science throughout
the various parts of the British Commonwealth. In New Zealand co-operation with the Bureaux 1s
maintained through the Department of Scientific and Industrial Research, and liaison with the
individual Bureaux is effected through official correspondents appointed to deal with specific
inquiries. Mr. Nevill Wright, Scientific Liaison Officer of the Department in London, has recently
been appointed Chairman of the Executive Council of the Imperial Agricultural Bureaux.
Mr. Wright previously held the office of Vice-Chairman. . .

The Bureaux have continued to be of very great assistance to agricultural research workers in
New Zealand through their regular publications and special reports, as well as by supplying informa-
tion in response to specific inquiries.

A British Commonwealth Scientific Conference was held in London in September-October,
1936, mainly to consider the work, finance, direction, and possible extension of usefulness of the
Imperial Agricultural Bureaux; proposals for the formation of new bureaux in dairy science and
forestry ; and proposals directed to ensure fuller co-operation in scientific research. The New
Zealand Government was represented by Professor H. (. Denham, Chairman of the Research Council
of the Department of Scientific and Industrial Research ; Professor W. Riddet, Member of the
Research Council; and Mr. Nevill Wright, Scientific Liaison Officer. :

The conference recommended, inter alia, that increased finance should be provided by Govern-
ments participating in the scheme in order to meet existing commitments and the increasing demand
on the services of the Bureaux. Proposals for the establishment of a Bureau of Dairy Science and a
Bureau of Forestry were also recommended for favourable consideration by the Governments con-
cerned. Certain other recommendations were made regarding increased finance for specific Bureaux ;
the necessity for the continuance of research in certain activities aided through the Executive
Council—.e., the transport and storage of foodstufls, the control of insect infection of stored products,
and the utilization of wool—and measures to be taken to secure fuller co-operation in scientific
research.

RESEARCH SCHOLARSHIPS.

Two National Research Scholarships of an annual value of £100 were awarded during the year.
The holders of the scholarships and the researches upon which they are engaged are as follows :—
Mr. H. Shattock, M.Sc., Canterbury University College, Christchurch : Relation of Viscosity
to Strength of New Zealand Wheat. '
Mr. G. I. F. Simkin, M.A., Otago University, Dunedin: An Kconomic and Psychological
Investigation of the Dunedin Confectionery Industry.
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RESEARCH WORK AT CANTERBURY AGRICULTURAL COLLEGE,
LINCOLN.

Crors AND PASTURES.

Distribution of Certified Seed Wheat—The College has continued its activities as a centre of
distribution to farmers of certified seed wheat. An arrangement has been made with the Pure Seed
Station whereby the latter institution produces nucleus lines of pure disease-free seed of any variety
for which there is a reasonable demand. These lines are then passed on to the College, which grows
bulk seed for distribution to farmers, who in turn will produce certified seed.

HerBAGE PLANTS.

023 Cocksfoot.—The commercial distribution of the College-bred strain of cocksfoot (C23) has
been undertaken by the Farm Advisory Department, and more “than 2 ,000 1b. of seed has been sown
this autumn under the Government certification scheme for pedigree cocksfoot.

A further improved strain of this cocksfoot is undergoing propagation and test in plot trials. This
strain is built up from eighteen plants from two good families produced by six crosses of 023 offspring.

Phalaris Tuberosa.—In 1936 and also durmg the past autumn plots of this grass were established
both on the College farm and on the light-land farm at Ashley Dene. The establishment of these
two areas of Phalaris tuberosa on the two different soil types is designed to enable an investigation to
be made into the possibilities of this grass for pastures under Canterbury conditions.

SUBTERRANEAN-CLOVER INVESTIGATIONS.

The College is taking an active part in a scheme to encourage farmers to grow subterranean clover
on suitable light land in Canterbury. For this purpose a field day was held, and a pamphlet describing
the most ruccessful methods of establishing and managing subterranean clover has been prepared
and distributed to over two thousand farmers.

Commercial firms interested in all aspects of Canterbury farming have given financial support
to a scheme for establishing a series of trials with subterranean clover on the foothill country of
Canterbury. These trials are necessary before we can recommend the widespread utilization of
subterranean clover under the climatic and soil conditions of the foothill country.

Strains of Subterranean Clover—Twelve strains of subterranean clover obtained from Australia
two years ago have been under observation for two seasons now. The best of these are Romsey
(late), Tallarook (late), Bass (late), Mount Barker (mid-season).

Other strains, particularly the early types, have been almost a complete failure on light land at
Ashley Dene. The Grasslands Division of the Plant Research Bureau has co-operated in establishing
a comprehensive strain trial on the College’s Ashley Dene property.

Establishing Subterranean Clover.—A series of l-acre plots in duplicate has been laid down at
Asbley Dene for the purpose of investigating the estabhshment of subterranean clover when sown
with other species.

MANURIAL EXPERIMENTS.

Experiments on the effect of lime on the growth and botanical and chemical composition of
pasture which were carried out on an area fairly representative of Canterbury pasture-land have shown
the necessity for heavy applications of lime in order to maintain high-producing pastures. The
dominance of weeds such as sorrel and the low yield of rye-grass in the absence of clover on the
unlimed plot was in striking contrast to the association of dense clover and high-yielding rye-grass
on the limed plot. The hay-yield on the limed area was 36 cwt. per acre, as compared with 19 cwt.
on the unlimed area. The differences in chemical composition of the pastures on the two plots were
in keeping with the botanical analyses, the calcium content of the samples from the unlimed plot
being very low.

The effect of lime on lucerne is also being investigated. Quantities of lime ranging from % ton
to 2 tons per acre have been used. No results are yet available, but marked differences in growth
are to be seen.

SPrROUTED WHEAT FOR SEED.

The value of sprouted wheat for seed purposes has caused some inquiry during this sowing-
season. The germination of severely sprouted samples is shown in the following table :—

s Laboratory Germination | Laboratory Germination s -

Group. after Six Days’ Drying. |after Thirty Days’ Drying. Field Germination.
(ireen shoots over §in. long .. 90-0 57-0 4-0
(ireen shoots } in. to 4 in. long. . 90-0 59-0 7-0
Shoots under } in. long .. 95-0 80-5 11-0
Shoot just visible . 97-0 94-0 \ 24-0

The laboratory germination capacity, which showed a decrease as the seed was dried out, gave no
indication of the very low field establishment. However, by machine dressing, these very severely
sprouted grains may be removed from a line of wheat. The following table shows the germination
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of various commercial machine-dressed lines of wheat which had been harvested from crops showing
some degree of sprouting :—

Sample. I()}ir‘;?f;tﬁg%;fn;{):;gﬁl Laboratory Germination Ficld Germination
Machine Dressing. Percentage. Percentage.
(1) Tuscan 10-0 91-0 ‘ 81-0
(2) Cross 7 12-0 92-0 806
(3) Cross 7 13-0 89-0 76-0
(4) Tuscan .. 18-0 86-0 73-0
(6) Jumbuck 20-0 75-0 68-0
(6) Cross 7 Unsprouted sample 100-0 $2-0
(7) Tuscan Unsprouted sample 99-0 900

The commercial seed from sprouted crops has therefore a lower germination than seed from
unsprouted crops. However, the germinations are not unsatisfactory, and the sowing of about 10 lb.
of extra seed would compensate for the lower germination.

Tre Errecor or SEED PiokLinGg oN COMMERCIAL SEED FROM SPrROUTED (ROPS.

The following table shows that the dry-dust pickles have had little effect on the germination of
machine-dressed seed from sprouted crops, but the wet pickles have caused an appreciable decrease —

Seed Treatment. Wheat Germination. Barley (lermination.

Percentage. Percentage.
Untreated 79-0 88-0
Hot water 700 72-0
Formalin 14-0 40-0
Clark’s 55-0 820
Ceresan . . .. 79-0 87-0
Copper carbonate 770 88-0

VERNALIZATION OF WHEAT.

During the past few years much interest has been aroused by the method of treating seed to induce
early maturity, known as vernalization. Under certain conditions, such as exist in parts of Russia,
where winter-sowing of wheat is not practised, this treatment has made it possible to grow winter
varieties by sowing them, after treatment, in the spring.

With a view to testing the process when applied to wheat under New Zealand conditions, seed
of Tuscan, Cross 7, and Hunter’s was submitted to fifteen, twenty, and thirty days’ vernalization—
v.e., after the seed had been allowed to absorh water to the extent of 30 per cent. of the dry weight,
it was held at a temperature of 0° (. to 5° C. for these periods. The vernalized seed was then sown in
pot trials, and also under field conditions, in autumn and spring. The results may be summarized
as follows :—

(1) Slight increases were observed in field germination of the vernalized as compared with
the unvernalized seed, the differences being greater with the longest period of cold
treatment. '

(2) No difference in vegetative development as indicated by height measurements was
observed.

(3) Vernalization resulted in an acceleration of earing by two to three days with Tuscan and
Cross 7 and twelve days with the antumn wheat (Hunter’s), but even then the vernalized
Hunter’s was fourteen days later coming into ear than the unvernalized spring variety

(Jumbuek).

As a result of this season’s observations it is concluded that the process is of no practical value when
applied to wheat under New Zealand conditions. If autumn sowing-conditions are unfavourable in
Canterbury, there are spring varieties which can be sown and which mature more rapidly than
vernalized autumn varietics sown in the spring—e.g., the case of Hunter’s and Jumbuck above.

Most experimenters are agreed that the main use of vernalization of seed is in border-line cases
where it is risky or impossible to grow s particular crop or variety in a given district. In parts of
Russia wheat is suck & border-line crop, whereas in New Zealand cereal-growing is now reliable.

On the other hand, the cultivation of maize and soy-bheans in Canterbury is vavely successful.
An atternpt is being made to find a successful method of vernalizing the seed of these, in order
to basten their maturity. Maize and soy-beans were vernalized (Bulletin 17, Tmperial Bureau Plant
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Genetics, page 88) and sown in September in rod rows, replicated ten times. The results to date may
be summarized as follows :-—

(1) In each case the field germinations of the treated seed were shghtly lower than the controls.

(2) Vernalized soy-beans were in flower three days earlier than the unvernalized. Vernalized
maize wag five days earlier than unfireated.

(3) According to height measurements there were no differences in vigour of growth.

(4) In the case of maize, pollination was not completed until the end of February. In spite
of treatment it appears doubtful whether the cobs will ripen. At that time also the
pods of soy-beans were still green and immature.

During the coming scason vernalization trials will be continued with maize and soy-beans and
garden vegetable plants.

GYROTILLER CULTIVATION AND CROP-YIELDS.

During March, 1936, plots on three of the College fields were ﬂyro‘rhled These plots have been
marked off so that Crop- yle}é‘s can be secured over a period of years, during which time the effect of
gyrotilling can be compared with ordinary shallow cultivation. A yield of 61 bushels of Algerian
oats was obtained from sample plots gyrotilled to a depth of 16 in., as compared with 56 bushels from
those ploughed to a depth of 6 in. without gyrotilling. There appears, thexefore, to be a difference of
b bushels per acre in favour of gyrotiller cultivation, but the increase is not statistically significant.
There was an interval of five weeks between gyrotilling and drilling, and this is considered sufficiently
long to permit of consolidation and weathering. The cost of cultivation up to the time of drilling
has been estimated as £1 6s. 6d. for the non-gyrotilled area, with an additional £2 10s. (1936) for the
gyrotilled area. The increased yield of 5 bushels per acre 18 below the expectations of the contractor,
but it is recognized that the effects of gyrotilling may extend over several years, and the results of this
season’s trials with the first crop must not be taken as the final result.

Crop DISEASES.

Cerenl Seed Pickling Triols.—During the past few years wet pickling has been giving way to dry-dust
treatments. In experiments at the College this year only dry dusts were used, and it was shown that
the organic mercurial dusts, Ceresan and Agrosan, which are displacing copper carbonate, gave more
reliable and steady increases than the latter in yield of smut-free lines of wheat and oats. That seed-
disinfection of oats should be practised muck more than it is at present is revealed by a questionnaire
to 237 farmers, which showed that 67 per cent. treated their seed and 33 per cent. used untreated sced.

Foot-rot of Wheat.—No serious attacks of foot- rot at the seedling stage were observed in wheat-fields
m the bpungs County. The highest infection was 5 per cent., compared with over 40 per cent. in past
seasons. The present season has been a very favourable one for autumn-sown wheat, and growth
has been rapid. Under such conditions foot-root is not a serious limiting factor ; only when crops
are checked in growth by an adverse growing-season or by sowing too deeply or on a loosely con-
solidated seed-bed do the foot-rot fungi in the soil become serious parasites.

Experiments on the effect of time of sowing and depth of sowing on foot-rot in wheat showed that,
where there is heavy infestation with the disease, winter-sown crops are more severely affected than
those sown in spring, and the deeper the seed the more predisposed 1s it to attack.

Crop-disease Survey.—With a special grant made by the Department of Scientific and Industrial
Research, a survey has been made of the distribution of certain crop-diseases. The area investigated
embraces all counties from Cheviot and Amuri to North Otago. Five hundred and eighty crops of
wheat, 245 crops of oats, thirty crops of harley, and various crops of rye-grass, cocksfoot, lucerne, and
peas were examined. Information has been obtained on the occurrence and degrees of infection of stem
rust, leaf rust, loose smut, covered smut, mildew, and take-all of the cereal crops. The results of the
survey are being prepared as a special report.

ExTomorocay.

The investigation of the insect and mite pests and vermin of grain-stores and flour-mills was
concluded during the year. A report was submitted and recommendations made.

A summary of the results of an ecological investigation of soil fauna was published. This
investigation demonstrated that the lucerne flea (Sminthurus viridis) did not occur in the areas
Worked although a closely related species, which at times is regarded as almost as serious a pest
in Australia, was present in Canterbury pastures.

Biological control work on diamond-back moth has been extended to the South Island. A
consignment of Augitia cerophaga parasites has been introduced into a glasshouse at Irwell, where
large “numbers of the host insects have been bred on cabbage and rape plantq It 1s expected that
large numbers of parasites will be available next spring if they are successful in passing the winter
in an unheated glasshouse under the climatic conditions prevailing in Canterbury.

Field ool]ections of diamond-back moth pups and larvee were made in the vicinity of Lincoln
with a view to gaining exact data on the degree of parasitism prevailing in the South Island due to
the native insect Angitia lateralis. It is already evident that parasitism occurs to a considerably
higher degree in the South than in the North Island.

An 1nvest1gat10n into the *“ wheat bug” problem of Otago was undertaken. A survey of the
affected locality was carried out, and eollectlons of. sucking insects from wheatfields were made.
Various bugs which were capable of damaging wheat were experimented with on growing wheat at
the College, and it was shown that three species of bug, two being native to New Zealand and one
cosmopolitan, attacked wheat. Baking-tests showed that the wheat-samples affected by the insects
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experimented with produced the condition known as “sticky dough.” The insects responsible for
the condition were Stenotus binotatus, Hudsona anceps, and Nysius huttoni. An account of this
work has been prepared for publication and is now in the press.

A beginning was made with the survey of the Hessian fly problem in Canterbury.

FarM ADVISORY SERVICE.

This work has been carried out on the lines described in previous reports. The quantity of work
accomplished shows a distinct increase, especially in connection with inspecting, reporting, and
valuing farm properties on a productive basis for the assistance of parties going before the Adjust-
ment Commission.

The preparation of College pedigree cocksfoot ((23 strain) on a basis calculated to benefit the
College financially has been initiated. To ensure a sound and rapid development, this improved pasture-
plant is being grown for seed-production mainly on farms already under complete or co-operative
supervision.

Farm Economics.

During the past year, with the co-operation of Messrs. J. R. J. Fleming, A. F. Greenall, C. E.
Ballinger, V. B. Wallace, and D. R. Wilkie, a large-scale investigation of methods of land-utilization,
management costs, and returns involved in farming in Ashburton County was undertaken. The report,
which is now being prepared for publication, covers, on the lines of the Springs County survey, a general
land-utilization survey of the main types of farm land for the plains area of the county, together with
a detailed description of the main points of management for each grade. Producing-values of the
land for an average farm on each major grade of land were also determined, and, in addition, the
contract costs of performing most farm operations and growing most crops. Surveys of the
main farm-management methods and practices adopted in cocksfoot- and wheat-growing were also
carried out. A similar survey for the mountain area of the county was also carried out.

The data arising from these surveys should prove useful to valuers, supervisors of farm credit
advances, farm advisers, and for mortgage-adjustment purposes, as well as providing a basis from which
variations in management consequent on the introduction of irrigation can be measured. The whole
county comprises an area of one and a quarter million acres carrying one million sheep, and it has the
largest wheatgrowing and the second largest cocksfoot-growing area of any county in New Zealand.

Axivar HusBaNDRY.

In the commercial fat-lamb-raising flock six crosses were made. At three separate killings a
record was kept of the number of lambs of each cross killed, and the pelts from each cross were
made available to the Leather Research Chemist (Department of Scientific and Industrial Research)
for experimental purposes.

Demonstration Controlled Grazing Area.—The grazing on this area was carried out chiefly with old
broken-mouthed ewes to determine the possibility of maintaining such ewes for a further season on
a dry-feed diet during the winter. While the ewes produced reasonably well, there are definite limita-
tions to the adoption of the practice under general farming-conditions.

The results obtained from the system of controlled grazing adopted for this area—.c., a fixed
number of stock rotated round a number of fields and surplus growth saved as hay or ensilage for
winter feeding—have shown the advisability and desirability of controlled grazing. The chief features
may be summarized as follows :—

(1) Controlled grazing judiciously carried out will improve a pasture without the aid of
top-dressing, but a still greater improvement results from the combination of the two
treatments.

(2) The maximum results are obtained from top-dressing only when controlled grazing is
practised.

(3) That 1t 1s possible to maintain sheep in a perfectly healthy state on dry fodders in the
winter, provided they are carefully rationed.

(4) That under careful management heavily stocked areas do not necessarily become
“ sheep sick.”

Reproduction and Foetal Development.—During the year work was begun on certain aspects of
reproduction. and feetal development, including some preliminary investigations on artificial
insemination of sheep ; the length of the gestation period in ewes; and the weight of the feetus, feetal
membranes, and fluid at various stages of development. Feetuses were collected atb approximately
fortnightly intervals. ‘

Recording Work with Sheep.—The work of weighing and recording the fleeces of all stud sheep
has been continued. All lambs were weighed and tagged at birth, and a record kept of their parentage.
They were also weighed at weaning. This work, which necessarily entails the keeping of complete
pedigree records for each sheep, is proving useful in a number of ways. In the course of another
generation or two the records should yield valuable information on the question of the production of
twins.

AntvMaL NUTRITION,

Losses in Haymaking.—Further experiments have been carried out to study, under Canterbury
conditions, the losses which take place in haymaking and also the effect of cutting hay at different
stages of maturity. This work consisted of weighing the material in the field, at cutting, at baling, and,
later, after storage prior to feeding to the stock. Chemical analyses of the hay have also been made,
and digestibility experiments with sheep have been continued to investigate changes in quality of the
material collected.
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Artificial Drying.—A small preliminary experiment in artificial drying has also been carried out.
For this purpose the experimental wool-drier installed at the College has been used.

Mineral Metabolism.—Metabolism studies to determine mineral balances have been continued.
Interesting results are being obtained with certain foodstuffs, and full details will be published later,
when all the analytical data are available.

Pig-feeding Trials.—Further feeding-trials have been carried out in order to compare the feeding-
value of new grades of meat-meal with the standard meat-meal hitherto produced. Feeding-trials
with mangels have formed part of a scheme for studying means of reducing feeding-costs in pork and
bacon production.

Litter Recording.—Litter recording has been continued with the four breeds of pigs in the College
herd—mnamely, Large Blacks, Berkshires, Tamworths, and Large Whites. This work has now been
carried out by the College over a period of ten years. During the last six months the work has been
extended to include the system of recording recently inaugurated by the Department of Agriculture,
and in future will be carried on in collaboration with officers of that Department.

TaE NuTrITIVE VALUE 0F LUCERNE JUICE.

In connection with preliminary investigations carried out at the College on the artificial drying of
grass, lucerne, and other crops, the practicability of partial drying by pressure, prior to heating, has
been studied. The most satisfactory method of treatment has been to macerate the material first
and then use either a press or pass the macerated lucerne through rollers. In both cases nearly
50 per cent. of the total weight of the original material was removed as Iucerne juice. ~With more
efficient methods of extraction it should be possible to increase this. On analysis the juice has been
found to be richer in protein minerals and carbohydrates than skim-milk, and would undoubtedly have
a high vitamin content. This method of treatment may offer distinet possibilities in future develop-
ments in the artificial drying of grass, lucerne, and other crops. The liquid extract, possessing valuable
nutritive and tonic properties, should prove very useful where poultry and pig-farming are carried
out on an intensive scale, or as a supplement to animals in areas where nutritional deficiencies exist.
Recent reports from England indicate that this method of treatment may have commercial significance
in any future developments which may take place in New Zealand.

Miik - FEVER.

Field and laboratory investigations have been continued in the study of outhreaks of milk fever
in ewes and in cows under Canterbury conditions. Continued success has been obtained with
injections of 20 per cent. calcium gluconate dissolved in b per cent. boric acid solution. Subcutaneous
injections have proved as effective as intravenous injections when treating ewes.

SorrEL Poisoving v Ewes.

During the last season a number of outbreaks of sorrel poisoning occurred in Canterbury. There
have been isolated cases in the past, but losses have been small compared with those of the 1936-37
season. Growth of sorrel was particularly vigorous during the season, and this factor, associated
with abnormal climatic conditions conducive to a high oxalic acid content, was undoubtedly
responsible for the trouble.

Biochemical studies have been carried out on affected animals. In all cases the lime content
of the blood had been reduced considerably below the normal. Injections of calcium gluconate were
used. The success of the treatment has been extremely satisfactory. The mortality among
affected animals which have been treated has been only 5 per cent. Many of those which recovered
were comatose prior to injection with the solution.

As a result of a combined field and laboratory investigation of sorrel poisoning in ewes, it is felt
that the following recommendations can be made :—

(1) Ewes producing milk for lambs should be kept off paddocks containing a large proportion
of sorrel.

(2) Where it is not possible to avoid grazing paddocks with sorrel, it is suggested that the
grazing would be best carried out towards the evening and preferably during hot,
sunny weather. The oxalic acid content of the sorrel should be lowest under these
conditions.

(3) Where an outbreak of sorrel poisoning does occur, all unaffected animals should be
removed from the paddock into one free from sorrel, and the affected animals treated
by injecting a 20-per-cent. solution of calcium gluconate under the skin of each animal.
Where injections cannot be made, inflating the udder with air may effect a cure.

(4) In those areas where outbreaks of oxalic acid poisoning have been serious, it is suggested
that continuous cropping with wheat has helped to develop the trouble. Restoration
of the soil fertility by heavy liming and an alteration in the crop rotation might be
advisable.
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DOMINION LABORATORY.

The work of the year consisted almost entirely of chemical analyses and investigations undertaken
for various Government Departments.

The numbers of samples received from the various Departments were :—

Wellington (Main Laboratory): Cusionws, 266 ; Police, 61 ; (xoolo\rlmluarvm‘ 164 ; Main Highways
Board, 288; Mines, 109; Health, 2,943 ; Post and Telcgraph, 47 ; hcseawﬂ, 206 ; Public Works, 33 ;
Rdllways, 19, Stores hontrol Bourd, 4 ; ngu&urv, 5O Defence, 18; Prisons, 342 ; Government
Printing Office, 14 ; External Affairs, 17 ; other Departments, 191,

In addition to these, b samples were vecelved from municipal and other local bodies, and 82 from
miscellaneous sources, a total of 4,849

Auckland (Branch Laboratory) : Agriculture, 10 ; Customs, 1; Defence, 2; Health, 3,198 ; Lands
and Survey, 2; Justice (Police), 145; Post and Telegraph, 9; Public Trust, 14 ; Public Works, 74 :
Total, 3,455.

Christchurch (Branch Lal’)om"oo:ry)' Health, 2,444 ; Justice (Police), 147 ; other Government
Departments, 23 ; Local bodies and muscellancous, 22 ¢ Total, 2,635.

Dunedin (Branch lLaboratory): THealth, 1,090 ; Justice (Polioc), 62 ; Agricultare, 14 ; Public
Works, 1; Selentific and ‘nuusulml Research, 11, Bailways, 5: Post and Telegraph, 2; University
Medical School, 6 ; miscellaneous, ¥ : Total, i M

The tota! nurmber of 12,132 surples was received in the main Labotratory and the three branches.

Cusrons.

The majority of the 259 sumples examined for this Department were analysed for approximate
composition as a guide in class 'f"vinu or tarif purposes. A number of materials were examined to
ascertain if they complied with the regulations under the Sale of Food and Drugs Act. In cases of
non-compliance importation and sale w ouid not be allowed.

Porior

A large number of diverse materials were examined for the police in connection with criminal
Investigations, and various members of the stafl were consulted in cases where their special knowledge
might be of assistance.

Wellington.—In cach of two coses of poisoning strychnine was found.

A number of samples were examined in conne ton with alleged illegal sale of liquor.

In a case of suspected incendiarism several samples of fabric were found o have been souked with
kerosene.

Various drugs were analysed in connection with cases of attempts to procure abortion.

A special investigation was made in & > where deceased had taken a very large known quantity
of barbitone (veronal). A pumber of ovgans from various parts of the body were examined and it was
found tha@ the barbitone was very uniformly distributed.

In a “hit and run” case minute green puuhe on two overcoat buttons of the deceased, and a
dull streak on the mudguard of the accused’s motor-truck were submitted for examination. It was
shown that the green patbhcg on the buttons cormspoml sl with the green paint on a bent bar of the
truck.,  Scrapings from a number of points of the dull streak on the mudou.ud all gave the characteristic
smell of burning rubber, when czmmuhy heated over a small flame. No similar smell was observed
with scrapings from any other part of the mudguard. Hmears were then made on the mudguard
with the rubber grip of deceased’s motor-cyele hondle and serapings from these all g gave the smell of
burning rubber when heated. It was found, however, that after a period of three weeks no such smell
could be obtained from these or the original smear.  This was probably due to oxidation changes in
very thin deposits of rubber. It was therefore concluded that the original smear could not have been
more than three weeks old when fivat examined.

A number of samples of blood and urine were examined for alcohol.

Auckland —Of the investigations for poisons there was one case cach where nicobine, veronal,
luminal, and chloral was isolated. Numhels which had been filed off several stolen bicycles were
made visible by using a solution of Coppm chloride in hydrochloric acid containing 5 per cent. of
glycerine, the bolutmn being kept saturated by a freezing mixture until application. A small reservoir
of dental sheet was made round the number and the solution applied for several short periods.

In the case of a forged receipt which was said to have been through the washtub it was possible
to show by means of absorption of eosin from ether by the paper fibres that as little as thirty seconds
immersion in water would have removed the sizing of the paper.

A preparation sold as aluminium solder wus found to be a mixture of 8 per cent. aluminium
powder with melted sulphur and quite useless for the purpose of soldering aluminium.

With a forged pa-ka-poo ticket it was found possible from an examination of the ink and paper
to discover the method used by accused.

Chrisichurch.~The following substances were present in exhibits submitted for toxicological
examination : Friar’s balsam, Glauber’s salts, alcohol, methylated spirits, chloroform, ether, and
arsenic.

Friar’s balsam had been used in a case of attempted suicide. Glauber’s salts or sodium sulphate,
a definitely mineral salt, was the main constituent of a  herbalist’s” remedy.

In connection with two cases of criminal abortion, numerous medicinal preparations and appliances
were examined.
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Seven samples of liquor were examined—viz., ale (1), hop beer (1), and cider (5). The cider,
which contained 14 per cent. to 20 per cent. of proof spirit, was on open sale in single bottles in
various unlicensed premises in Christchurch.

Four cases of animal poisoning were investigated. In one cage a horse had been poisoned with
grain impregnated with arsenic.

In an inquiry regarding the death of twe dogs and iliness of two men a lengthy investigation of
foodstufls, including venison, was necesgary, the conecluzion being that the case was one of bacterial
food poisoning. ’

The death of a number of pigs was ﬁnaﬂy attributed to mangold poisoning. Examination of the
pigs’ viscera did not reveal the presence of appreciable amounts of oxa,lﬂtes, and the poisoning was
most likely due to nitrates and nitrites present in the mangolds. Several other such cases have been
reported from time to time.

The most important of these investigations related te the death of 200 sheep. It was thought
that they had been poisoned with strychnine, but an examination of two sheep negatived this. It
.vas found that the feed had not bheen digested and had formed into hard Iumps causing an impacted
condition of the bowels.  This resulted from the dry condition of the pastures in use. When removed
to green pasture other sheep similarly affected Yﬂpm]\' recovered

Dunedin—A number of samples of alcoholic liquors were analysed in cases of illicit sale of liquor.

Several samples of urine were examined for aleohol in connection with a number of police
investigations.

In recent years several cases of malicious poisoning of horses with strychnine have been investigated,
and during this year, it 1s noteworthy that in one case the strych zajm* was associated with red dye,
as required by the Poisons Act, 1934.  This would indicate that the poisoning was not accidental.

In a case of accidentsl poisoning the poison was premptly identified as sodium silicate, and the
patient after appropriate treatment made a good recovery.

DrrarTvENt or Heanrm.

Milk—A total of 5,934 samples of milk were examined at the main Laboratory and the three
branches.

Wellington : Of 1,678 samples taken in \4@1]%?10'1;011 City and suburbs, 4 were deficient in fat, 10
contained added water, and 9 were stale.  Of the v ratered samples 4 were from one vendor. The
percentage of samples not complying is again very sm:ml, so that the Wellington supply still maintains
its high standard.

From the country districts, which include Nelson, Marlborough, Wellington Province (except
Wellington City), Taranaki, lawke’s Bay, and Gisborne, 572 samples were cxamined.  Of these,
two were deficient in fat and two C()Ilidll”(‘d added water.

Auckland : The total number of 2,556 qumplf‘s 15 300 less than last year, due to the cessation of
sampling in Auckland City for three months during the spring.

The number of samples with added water is higher than lagt year and this is due in pavt to samples
taken from hotels and restaurants.

An interesting case of low solids and frecmng-point indicating added water was investigated,
where the milk in a retail dairy was kept in a cabinet below freezing-point so that the first customers
obtained the milk concentrated by freezing and the latter customers the diluted milk., A prosecution
was taken to draw attention to this form of unintent mn(rl adulteration.

A comparison of the New Zealand oiliciz! raductase test with the Iinglish method of inverting the
tube every half hour has been carried out during the year and has indicated that it will probably be
desirable to adopt the HEnglish medification.

The phosphatase test for pasteurization has been continued throughout the year.

Christchurch : A total of 2,3()() samples were e\‘(ummﬂ(*, of which 1,418 were from Christchurch
City and Suburbs, the remaining being froum the pmvmc ial digtricts of Can’reﬂmry and Westland.

Christchureh City and Suburbs: The percentage of samples not complying with the standard
was 43, as against 6-8 for 1935.

In thls connection it should be pointed out that more than one-third of the samples not complying
were naturally poor milks slightly deficient in solids other than fat, and if these are excluded the
percentage not complying is only 2-7.

The sale of naturally poor milk which does not comply with the legal standard for solids other
than fat presents a gomewhat difficult problem in Cantevbury and also in Auckland. It must be taken
into account that the legal standard of 85 per cent solids other than fat is considerably below that
of the average quality HI]]A, which is 90 per cent.

As stated in previous reports, it matfess little to the consumer whether milk is naturally poor or
is an average milk made poor by the addition of uinu to be considered that low- testing
milk costs proportionately less to produce on a quantity basis than high-testing milk.

The legal mimimum requirement for the redustase te L 18 that Hm milk dwail not decolorize the

methylene blue in less than threc hours, but the percentage of smnpms redusing in five hours or under
was only 3+4. This indicates that the legal minimum could with advantage be inereased to five hours.

Outside Districts : The number of samples sxamined was ’v ‘»2, of whu, 1 598 were from Ca ,nterbmy
and 284 from Westland. Reductase tests we 1e of yamples from several towns outside Christchurch,
including Timaru, Greymouth, Ashburton, R‘Lmh()nb, and Kaiapol, and the results indicate a satisfactory
position regarding the bacteric cal quality of the m}mh(: ’

Dunedin : A total of 445 mmples were examined, on 4 whole with um.,d(‘tow results.  The

number submitted for analysis could, however, be insreased duuz to four times with advantage.
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After a period during which no milk samples were collected in Invercargill, sampling was commenced
in August by the City Council. The results were rather striking. Of the first 22 samples examined,
3 contained added water, 1 was stale, 2 were seriously deficient in milk fat, and one contained visible
dirt. Of the remaining 38 samples collected later in the year only two were deficient. The deterrent
effect of regular sampling is obvious. From Oamaru, where sampling is regular, 96 samples were
examined, none of which failed to comply with the standard.

Reductase Test.~—As stated in the report for 1935, this test was reported on by the Ministry of Health,
Great Britain, as the most satisfactory method of controlling the bacteriological quality of milk-supplies.
This confirmed the results of experience in New Zealand extending over twenty years.

During 1936 reductase testing was extended to several of the larger towns outside the four main
centres, and it is the intention to further extend it as circumstances permit.

The milk supplied to schools is being tested to ensure that it is of satisfactory quality from both
the nutritive and bacteriological points of view.

The phosphatase test, which when newly introduced about two years ago was thoroughly investi-
gated and adopted ag a routine test in the Auckland branch laboratory, is now used also in the main
Laboratory and the other two branches. It is proving of great value in ensuring that the pasteurizs sion
of milk has been properly carried out, and is being used particularly for testing milk supplied to schools.

Water—As 1n previous years many samples of water from existing and projected town supplies
were analysed in the main Laboratory and the three branches.

Sewage.—A large number of samples were examined in connection with the proposed scheme of
sewage digposal for Auckland City.

Mascellaneous —Samples of butter and other goods obtained throughout the Dominion were analysed
and with few exceptions were found to comply with the regulations under the sale of Food and Drugs
Act.

The investigation of iodized salt in regard to the proportions and distribution of iodide in the salt
and the rate of loss of iodides under vartous conditions of storage was completed during the year. It
will now be possible to suggest a form of a container which will prevent loss of iodide from the salt on
keeping.

Drugs.—All the available brands of acetylsalicyhe acid (Aspirin) sold in tablet form were examined,
with most interesting resalts. It was found that without exception they complied with the standard
of the British Pharmacopeeia and for practical purposes were all equally pure and of high quality.

In some cases the statements in the accompanying literature would by inference he misleading,
such as a warning against purchaging impure aspirin when all the brands sold are of equal purnty.

One brand was described as more effective than aspirin, but aspirin is simply a synonym for
acetylsalicylic acid and the tablets were sold as such.

Several makes were advertised as ““ Does not affect the heart.” The samples being all of the same
degree of purity, this statement if correct would apply equally to the other brands.

The different brands varied widely in price although practically identical in quality, and provide
an interesting example of the effect of advertising.

A specially prepared flannel said to possess radioactive properties and therefore to be of value
in the treatment of various complaints was found to contain no appreciable amount of nranium or
thorium and showed no detectable radioactivity.

“ Vitality ” pills were found to consist mainly of iron (ferrous) sulphate.

Four samples of medicinal preparations from a Chinese practitioner in Christchurch sold as remedies
for epilepsy, blood pressure, &e., were found to contain ordinary B.P. drugs.

A number of samples of air taken in connection with the ventilation of the projection-boxes of
theatres, tunnels, and living-rooms were examined for various Departments.

Mints DEPARTMENT.

The Dominion Laboratory has, as in past years, carried out the testing and analysis of mineral
samples and mine gases. An investigation was also carred out on stone dusts suitable for use in mines.

Prospectors’ samples from all parts of the Dominion have been examined for gold and silver and
occasionally for other metals (in one notable case, platinum, in the North Island).

The physical and chemical survey of the coal resources of the Dominion which has been under
digcussion for some time has been commenced, and officers have been appointed to work under a committee
comprising representatives of the Dominion Laboratory, Gleological Survey, and Mines Department.

The purpose of the survey is to obtain complete information on the coal reserves of the Dominion ;
to correlate coal-seams of various localities ; and to estimate the suitability of the coals for industrial
use, oil production, gasmaking, &e. Preliminary geological work has already been carried out on the
Blackburn area, and arrangements are in hand for the provision of laboratory accommodation for
chemical analyses and investigations.

GOVERNMENT STORES.

Numerous samples were analysed in connection with the purchase and behaviour in use of
various materials for the Stores Control Board, Post Office, Public Works, and other Government
Departments. These included coal, oils, soap, rope, disinfectants, paints, stamps, transmitting-tape,
carbon tetrachloride, fencing-wire, shellac, soldering-fluid, red lead paints, creosote, water for
concrete making, turpentine, and insulating-tape.

An investigation was made as to the effectiveness of suggested methods for reconditioning
motor oil.

Several cases of corrosion were investigated and remedial measures suggested.
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paintors” materials were again examined.  This work is proving

el
nty concerned know exactly what they are using and

A large number of paints and other
of great value, as the Government Depart
are in a position to insist on the materials sapplied complying with their specifications.

Housing Construciion. -—— Following  upon the initiation by the overnment of a policy of
housing construction, increasing use is being made by the Director of Housing Construction of the
facilities available at the Laboratory for the testing of construetional materials. Among the materials
examined were clay and concrete roofing-tiles, sanitary ware, cnamelled ware, and paints. Advice
was given as to the probable durability or resistance to corrosion of a number of recently introduced
materials.

Roading Materials.--A large number of samples of various roading materials were examined
for the Main Highways Board to ascertain if they compiied with the required specifications.

)

(GIAS-INSPECTION.
The gas-supplies of the four main centres and of the other principal towns of the Dominion
were regularly examined for calorific value, purity, and pressure.
With few exceptions they were satisfactory in all three respects throughout the year.
The systematic testing of gas-meters for nccuracy was carried out as in previous years.

W

SPECIAL INVRESTIGATIONS.

Mineral Waters and Fumarole Glases—During the year the chemical analysis of a further series
of mineral waters from the Rotorua-Taupo thermal district was carried out, thus bringing to a
conclusion investigations extending over many years. The results have been incorporated in tabular
form in Geological Bulletin No. 37, © The Geology of the Rotorua—Taupo Subdivision,” by Dr. L. L.
Grange.

Rarly in the year a visit was paid by two members of the staff to the Ketetahi thermal area,
Tongariro National Park, where comprebensive physical and chemical investigations were carried
out along the lines used by Allen and Day at Yellowstone Park and elsewhere in the United States
of America. The results of the investigations were communicated later on in a paper presented at
the Science Congress held in Auckland under the auspices of the Australasian Association for the
Advancement of Science.

The experience gained at Ketetahi proved useful later on in the year, when one of the staff
accompained Dr. Grange to Wairakel and collected gases from two of the fumaroles in the district.
The analyies of the condensable constituents of the gases were successfully completed in the
Laboratory.

The field and Iaboratery work carried out during the year has not only directed attention to
interesting analytical problems, such as the nature of the sulphur compounds present both in
mineral waters and in fumarole gases, but also has suggested directions along which further investi-
gations of thermal arcas may with advantage be continued.

Coal.—Suitably equipped laboratory accommodation has been provided for carrying out the
chemical and related work required in connection with a geveral survey of the coal resources of the
Dominion.

The information obtained should prove of great value not only for the better utilization of our
coals, but also will provide the necessary data should the commercial hydrogenation of coal be
considered.

Sotls.—The clay fractions from numerous samples of soil have been separated and analysed.
The information thus obtained is used by the soil survey in the important work of determining soil
types.

A particularly interesting serics of soils from Samoa were examined during the year.

Water for Fish Hatchery—An investigation was made for the Acclimatization Society, Christ-
church, with regard to their artesian-water supply at Greenpark, as the use of this water, which
emerges from a deep bore, had resulted in serious mortality at the hatchery as compared with the
use of stream water.

The artesian water was found to be very abnormal in content of dissolved gases, having a
deficiency in oxygen and a large excess of nitrogen. An acrating plant was installed which effected
the necessary adjustments of gascous constituents, and no further trouble with the water was
experienced.

Pozzolanas.—Investigations upen samples of pozzolanic materials collected from likely sources
by officers of the Geological Survey were continted during the year. Although chemical examination
suggested strongly that some of the samples possessed considerable pozzolanic activity, the work
could be regarded only as a preliminary survey for the purpose of sorting out samples most likely to
be suitable for use as pozzolanas in carcfully conducted strength tests.

Bentonite—Following upon the temporary appointment of an officer to the Department to carry
out a survey of the bentonite deposits at Whatatutu (Gisborne), a considerable number of samples
were tested in the Laboratory for value as bentonite. Most of the samples, however, proved to be of
rather poor grade.

A series of samples from the Porangahau district were examined, the results being distinetly
promising. While the investigations to date indicate that bentonite is available which, when carefully
hand-picked and prepared, possesses swelling power little inferior to that of imported American
bentonite, it will not he possible to decide whether the deposits are of commercial value until a
thorough chemical examination of the material has.been carried out and commercial trials made.

12—H. 34.
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Spray Materials.—In addition to numerous small investigations on the chemical nature of
materials used 1 connection with plant protection two major subjects were dealt with. These were
(@) the investigation of the amount of spray residue on caulifiowers, cabbages, and apples sprayed
at varying intervals before harvesting and (b) the determination of the percentage of pyrethrins in
New-Zealand-grown pyrethrum flowers.

The field-work in connection with these investigations was carried out by the Plant Diseases
Division of the Plant Research Bureau.

The cauliflowers were sprayed with arscnate only before the flower had formed, and in most
cases no residual arsenic was detected. The maximum amount of arsenious oxide found was
70T grain per pound.

The results on the cabbages showed that of one hundred samples in only two cases did the
residual arsenic in the beart of the cabbage exceed -/ grain arsenious oxide per pound, but that
with the whole cabbage, when only a short period had elapsed between the final spraying and
harvesting, the residue might be as high as {; grain arsenious oxide per pound.

The pyrethrum flowers were found to give a content of pyrethrins varying between 1.0 per cent.
and 2.5 per cent. when analysed by the method of Gnadinger and Carl.

Phormyum tenax (New Zealand Flaxz).—The programme of work for the chemical investigation
of this plant has been further advanced and attention is being directed more particularly to the
examination of fibres for varietal differences.

An account of the composition of the leaf, fibre, and cellulose of the variety known as “ Ngaro ”
has been published in the New Zealand Journal of Science and Technology, together with a general
discussion of the chemical aspects of Phormium research.

Dyeing of Fibre for Weaving Industry, Niue Island-—At the request of the Department of
External Affairs, the Laboratory investigated and advised with regard to a range of dyes suitable
for the dyeing of Niue ““ Fou.” The fibre when dyed is worked into a pattern on articles of Native
handicraft. The dyes were required to give bright colours, to be as permanent #s possible to sunlight
and water, to be inexpensive, and of such a nature that the dyeing could be done by the Natives.
As a result of experimental work the names of certain British dyes, together with details of the dyeing
process to be used and cost of materials, was forwarded to the Department concerned. This work
was carried out about two years ago, and subsequently a reply was received, together with samples
of the dyed fibre, stating that the results were most satisfactory.

Ragwort.—A method has been developed for the estimation of the total alkaloid content of the
plant and applied during the year to analyses of samples of ragwort from material used in feeding
trials at the Veterinary Laboratory, Wallaceville. The object is to determine to what extent toxicity
and alkaloid content are related, with a view to employing the mcthod of alkaloid determination in
a survey of toxicity and ifs variation in relation to age of plant, season, and locality.

Further work has been done on the problem of the chemical constitution of the principal
alkaloid found in ragwort.

Kauri-gum.—A general survey of the industry has been completed. Analyses were made of a
series of samples of ““ chip ” gum obtained from 8in. bores over the more important kauri-gum
reserves.

Important progress has resulted in the technology of kauri-gum from experimental work carried
out in London by an officer of the Department.

Citrus Fruits.—Work on the chemical characteristics of New Zealand grapefruit was continued
during the early part of the year, but was suspended in November to give opportunity for the more
urgently required investigations into the methods of curing New Zealand lemons.

The lemon work, now in progress, involved the provision of air-conditioning facilities, and for
this purpose three specially designed cabinets, cach capable of dealing with some three hundred
fruit, were crected in the old Muscum building, A fourth cabinet was afterwards added. Fruit
treated in these cabinets under varying controlled conditions of temperature, humidity, and ethylene
concentration, are examined weckly in order to assess the progress of curing. When the work has
been carried to a definite conclusion with regard to air-conditioning, it is hoped to deal with the
question of mould-prevention during curing and keeping.

Gas Storage of Apples.—During recent years the storage of apples in atmospheres containing
carbon dioxide has been carried on commercially in England with considerable success. This method
has several advantages, particularly in that the fiuit keeps longer and in better condition in store
and remains in good condition for a longer period after removal from storage.

With a view to investigating the possibilities of gas storage for fruit for the local market,
experiments have been commenced on Washington and Ballarat apples, both cooking varieties.
At present these apples do not keep well in cool storage.

For the purpose of this work a small cool store containing three chambers has been equipped
with automatic temperature-control, making available three temperatures. Three atmospheres
containing varying concentrations of carbon dioxide and oxygen are used and passed over the fruit
which 1s enclosed in gas-tight steel cabinets.

The gas mixtures are made up and stored in gasholders, each of about 100 cubic fect capacity.
Provision is also made for controlling the humidity of the storage atmosphere.

As there are a number of factors which affect the life of apples in gas storage, and as the present
accommodation for the work is strictly limited, this investigation will probably cover several years,
and forther there are a number of varieties of apples to be tested.

Quariz Spectrograph.—During the year the Laboratory obtained a Hilger Automatic Large Quartz
Spectrograph. A range of accessories for the use of the avc and spark in the cmission spectrography
of metals, powders, and solutions was also obtained. A spectrographic laboratory and dark
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room were improvised in the accommodation available, and, though not ideal, will serve satisfactorily
until suitably designed rooms can be provided in a new laboratory building. Work was commenced
on the examination of metals for traces of impurities, principally for the Defence Department.
Brasses, cupronickel, aluminium, and zinc spelte have been examined. Antimony and tin have also
been determined quantitatively with the rotating logarithmic sector, in lead alloy and so-called
tin-foil. Samples of platinum have also been rapidly examined without loss of material. Spectro-
graphic determination of strontium seems to be preferable to chemical methods in the analysis of
rocks, Work of this type has enabled the chemist in charge to gain experience in the use of the
instrument, and to accumulate the necessary data. It is expected that after the preliminary period,
much testing of this type will be rapidly carried out with a corresponding saving of time over chemical
methods. The instrument will also be useful in assisting in the solution of problems met with in the
general work of the Laboratory, such as corrosion questions. For example, it has already been used
in examining galvanized wire suspected of being corroded by salt water. Spectrographic methods
are expected to be of value in various special investigations, Work has already been commenced on
the detection and determination of trace elements in soils. Another field will be the examimation
of mineral waters for minor constituents.

Apvisory anND Consurming WORK.

An inereasing demand has been made on the Director and other members of the staff for service
on scientific and industrial committees where their special knowledge is of value. Much work has
been done in connection with the activitics of the New Zealand Standards Institute and in preparing
reports on raw materials and industrial processes.

The technical library of the Laboratory has been kept up to date as this is essential if the staff is
to keep abreast with the latest advances.

During the year a number of scientific and chemical papers have been published in various journals
and several lectures delivered before scientific societics by several members of the staff,
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GEOLOGICAL SURVEY [BRANCH.
REPORT OF DIRECTOR (Dr. J. Hunpmrsox).

During the year ended 31st May, 1937, the Director made official visits to Te Aroha, Ohura,
Porangahau, and Featherston in the North Island and to Reefton, Kotukue, Wakaia, Glenorchy, and
Bendigo in the South. Accounts of the examinations made at the two last-mentioned localities are
included in this report, and a note on the T'e Aroha Springs will be published in the New Zealand Journal
of Science and Tecknology.

Mr. M. Ongley was chiefly engaged in collecting data for the report on the underground water-
supplies of the Napier-Hastings flats published below. He supervised and assisted the field-work
in the Dannevirke Subdivision and also helped in the Wakaia Subdivisior in which persistent bad weather
had retarded mapping.

Messrs. A. M. Quennell and D). A. Brown worked throughout the season in the Dannevirke Sub-
division, where a considerable urea was mapped in detail.

Mr. E. O. Macpherson, assisted by Mr. 3. Gage, continued the examination of the Recfton auriferous
lodes and their neighbourhood. Txceptionally unfavourable weather so delayed him that the gold-
bearing areas of Kirwan’s Hill and the Alexander River have still to be covered, Mr. Macpherson
also advised on geological points arising from geophysical work at Reefton and Kotuku.

Messrs. J. Healy and R. W. Willett finished the field-work of the Wakaia Subdivision. In order
to complete the mapping of the subdivision they were obliged to stay in the field tiil the end of June.
Mr. Healy paid a short visit to Mocraki on his return to Wellingten from Southland.  During last winter
he had a three weeks™ abortive trip in the “ Matai” on her visit to the southern lighthouses.  This
was In an attempt to visit the oil-seepages reported on the coast a few milos north of Milford Sound.
Unfortunately the sea was too rough to permit a landing either at Madagascar Beach or Martin Bay.
He also made a hurried inspection of a deposit of manganese ore near Otan, twenty miles south-east
from Auckland.

Dr. J. Marwick and Mr. 1. E. Fyfe assisted Dr. 1.. . ¢ nge to write part of the bulletin on the
Rotorua district, The former also read the proofs of this report as well ag those of the bulletin
describing the Wangalioa fossils. e paid a short vi Wanganui, where he examined the locality

st to
from which the Wanganui Museum obtained such well preserved mon bones,  His desceription of the
deposit will appear in the New Zealand Journal of Science and Technology. 1le also named the fogsil
collections the field officers made in their work.

Mr. H. K. Fyfe was chiefly engaged in a rather detailed examination of the Blackburn section of
the Westport coalficld and a preliminary invest gation of the Greymouth coalficld.  More exact estimabes
of the quantity and quality of the coal in the ground are now necessary and the work Mr. Fyfe has begun
will extend over many years.

Mr. G. E. Harris prepared five photolitho drawings of the Wairoa Subdivision, some thirty
sections, graphs, &e., for reproduction, and thirty-three field shects. He also made tracings, coloured
prints, lettered plans, drew diagrams, and did other miscellancous work, much of it for other branches
of the Department.

The thirty-first annual report was published during the yoar, as well as Palontological Bulletin
No. 15, * The Wangaloan and Associated Molluscan Faunas of Kaitangats - Green Island Subdivision,”
by H. J. Finlay and J. Marwick. Short papers in the New Zealand Journal of Seience and Technology
were_contributed by members of the staff. These were: © Natural Pozzolanas in New Zealand 7
(J. Henderson) ; ““ The Geology of Waimumn Goldfield and Notos on Quartz Conglomerates in South-
land ” (K. O. Macpherson) ; “ The Wairoa Barthquake of 16th September, 1932 (M. Ongley and others) ;
and “ Displaced Limestone Blocks ” (N. If. Tayler). Most moembers of the staff of the Geological
Survey attended the meeting of the Australian and New Zealand Association for the Advancement
of Science held in Auckland Iast January. Beveral contributed papers and the excursions during and
after the meeting were enjoyed.

A large correspondence on matters more or less connectod with the work of the Geological Survey
was dealt with, and samples of ore, rock, and mineral examined. The usual periodicals and other
publications were received on exchange and some text-books were purchased for the library.

DANNEVIRKE SUBDIVISION,
By A. M. Quenyert and D. A. Brown.

The field-work of the second season on the subdivision was carried out bhetween 10th November,
1936, and 30th May, 1937, by the writers, assisted by Mr. B. H. Muason, B.Sc., of Canterbury College,
from 23rd November until 12th February, a total of 175 square miles being mapped in detail, Poranga-
hau, Motuotaraia, and Blackhead survey districts have been nearly completed, while Mangaotoro,
Takapau, and Pourererc survey districts have been surveyed in part.

STRUCTURE AND PHYSIOGRAPHY.

The structural features of the area can be summarized as follows : Porangahau Range (mainly
of Cretaceous rocks) fronts the east coast and extends from the south boundary to opposite
Blackhead, a distance of fourteen miles. Tt decreases i width from six miles in the south to $wo miles
near Blackhead, but the original six-mile-wide structural helt continues north-eastward as a folded and
faulted zone in the Tertiary sediments.  West of this is the Akitio Syncline, six miles wide, and showing
Tertiary sediments only. Its axis extends from the south-west corner of Porangahau Survey District,
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hag direction 30° and so far has been established for twenty miles from the southern boundary. The
Porangahau has “eroded a lowland, the Wilder Depression, from the soft rocks it contains. West
of the syncline and cxtendimg to the north of Porangahau Survey District is the Whangai Range,
which bifurcates to the north The ecast extension gives place to an easily-eroded belt of soft early
Tertiary mudstone, three miles wide, and extending to just north of Wanstead. There the belt is
taken up by the Tang gatupara Ranges (adopted namc) of Cretaceous argillites, and divided medially
by an echelon fault- belt, which is ()ccupled by Tangatupara Stream. West of this belt, and in Motuo-
tarala Survey District, is a succession of Tertiary beds, mudstones, thick massive Tutamoe sandstones,
and the fairly hard Te Aute limestone. These beds dip to the west, some at low angles and some at
high angles. Farther west in the Takapau Survey District is a block of Mesozoic (¢) greywacke, faulted
along its east boundary, and succeeded on the west by west-dipping Tertiary sandstone and limestone.

The Porangahau Range, north of Porangahau Gorge, and east of the Wilder Depression, consists
almost entirely of Cretaceous beds, dipping steeply to the west. The scquence—Raukumara—Tapu-
waeroa—Whangai—is repeated probably three times, the youngest beds heing to the west in each case.
The blocks are sep(u ated by faults, and are pmlnbly broken by minor faults between the
formations, possibly also within them. South of the gorge the structure is even more obscurc. The
Raukumara sandstone appears at one point in the gorge, but in the south the rocks can be referred only
to the Whangai and possibly the Tapuwaeroa series. South of Porangahau the range consists of two
blocks, with the sequence Whangal-Tapuwaeroa from west to cast.  The blocks are separated by a fault
which has a downthrow to the west. This fault continues south, where for a sbort distance it forms the
western boundary of the Akitio Syncline, the block west of the fault cutting out. A parallel and
pivotal fault within the castern block with a downthrow to the east breaks an erosion surface, and,
continuing south-west with its direction of throw reversed, also forms part of the boundary of the
Akitio Syneline. The block east of the Mangamaire depression is complex and consists in the main
of coarser mudstones and sandstones. These beds, however, are correlated with the Whangat Series.
Along its seaward margin oceur the bentonite beds, correlated tentatively with the Wanstead Series.
Farther south and to the east occur Tertiary mudstones.

The Mangamaire valley stretches to the south houndary along the east side of the Porangahau
Range. It is a graben floored with Tertiary let down between W hang(u rocks, on the west those of
the Pomngahau Range, and on the east those of the coastal hills. The fault on the west probably
continues north-east alonu the foot of the wave-cut c¢iff at the back of Porangahau Beach.

North of Porangahau Goroe the western part of the coastal structural belt consists of inlying faulted
blocks of Cretaceous sediments geparated from the main Porangahau Range by Weber mudstone.
The north-eastern extension of one of these ridges forms the eastern boundary of the Akitio Syncline
as far north as has been mapped. The syncline pitches mnorth, where outcrops of hard early
Tertiary mudstones indicate its presence. The ridge, beginning as a fault-block, grades northward
into a fairly sharp, probably broken, anticline. Das‘o of t}ns rldgo in the Blackhead and South Pourerere
survey districts, is the canoe-shaped, southern end of a very gentle syncline of Thungia mudstone,
east of which is another anticline, possibly faulted. Another syncline, about two miles wide, oceurs
to the east. A fault in alignment with the fracture along Porangahau Beach bounds it on the east.
The beds east of the fault arc Cretaceous in age and complex in structure. Their castern boundary
is a curve concave to the east, and the east-dipping Thungia mudstone to the cast has corresponding
strikes. Lying on the mudstone and dipping to the east is white tuffaceous sandstone probably
representing the base of the Mapiri Series.

The rocks of the Akitio Syncline are relatively non-resistant Tertiary beds. Minor corrugations
occur in the extreme south, continuing from the Eketahuna Subdivision into the area for about two
miles. Two anticlines, one on cither side of the synclinal axis, are indicated by the outerops, but their
continuation southward has not yet been confirmed.

The harder Whangai and Tapuwaeroa heds of the anticline of the Whangai Range are nnder]ain
by a comparatively soft and easily eroded mudstone. The axis strikes 10° mt of north and pitches
gently south. TFaults on each side of the axis have depressed the core, fault-traces showing that
recent movements of the same nature have taken place. The western fault-zone continues south as
the eastern boundary of the range. North-east from Manawaangiangl Stream the boundary of the
range is determined, first by two echelon blocks separated by the eastern of the pair of fanlt zones,
and then farther north-east by the simple dipping of the harder Whangai rocks beneath the Tertiary
beds of the syncline. Another echelon block, facing north and faulted from the main range, lies two
miles south of the north boundary of Porangahau Survey District. Because of the southerly pitch
of the anticline, and the softness of the rocks of the core, erosion has produced a considerable
basin open only to the north, and enclosed by the harder Whangai rocks. It is drained by the streams
flowing north and east, the latter occupying gorges cut through the eastern limb. West of the
anticline the rocks are shattered and the structure is difficult to interpret. A thrust-plane dipping 30°
west, and showing yellow-stained lower Whangai rocks thrust over younger white argillites, is seen
in the Te Uri Gorge. Older beds in the midst of younger oceur in a strip to the west of the anticline.
This may be due to faulting, or to folding and faulting. This line is indicated on the surface by a very
recent fault-trace in places showing as much as 20 f‘r downthrow to the west. Te Uri Stream, where
it flows eastward through the range, follows a transverse fault with downthrow to the south and with
a possible horizontal dlspla(’omen‘r

A belt, three miles wide, of soft Wanstead mudstone with inliers of Whangai argillite extends
from the cast limb of the Whangai anticline for about a mile north-east of Wanstead. On the east a
probable bedding-fault coincides with the erosion surface between the Wanstead and overlying Thungia
mudstone of the Akitio Syncline. On the west, Weber and Tutamoe beds overlie, though the contact
in its north-castern portion is probably faulted.
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The Tangatupara Ranges, east and west, composed of Cretaceous (%) rocks, are separated by a
series of echelon faults, most of which downthrow to the east. In the north near the Mangatarata
Stream the West Range disappears beneath early Tertiary mudstone, overlying which are Recent
gravels and sands tilted to the west.

The East Range has a complex anticlinal structure. It lies immediately west of the Akitio
Syneline and faulting has played a part in its formation, since quite well-defined longitudinal recent
fault-traces are in evidence near its margins, especially south of Tamumu. )

The Mcuunt Herbert hills, east of Waipukurau, arc also composed of Cretaceous (%) sediments and
have a roughly anticlinal structure broken by longitudinal faults. Tn the Tangatupara and Mount
Herbert ranges the faults strike 30° K., parallel to the main trends of the region ; the older folding
is approximately north-east.

The fault along the east scarp of the limestone-capped Tourerere Range extends north along the
cast side of Mount Vernon, in which divection a shatp warp replaces it.  To the south it has not been
definitely established. ~Numerous recent fault-traces occur in places. The Tourerere Range of Te
Aute limestone is traversed longitudinally by a fault, down-thrown to the cast, which causes a
repetition of the beds. Westward the limestone dips beneath grey sandstones of the Petane Series,
which dip beneath the Recent gravels of the Takapau Plains. = Hast of Takapau is a block of
Mesozoic (%) greywacke, the strata dipping steeply east. It is hounded on the cast by a fault which
involves neighbouring Te Aute limestone, dragging it into an easterly dip. This fault lines up with
the east-bounding fault of Waewaepa Range. The hlock is tilted west and Tertiary beds cover it.

Some further features of the physiography are worth noting. Remnants of a peneplain can be
seen on Porangahau Range, Whangai Range, and West Tangatupara Range, and between the latter
and the coast. Faults break this surface in a number of places, notably on the west side of the
Akitio Syncline, in Porangahau Range south of Porangahau, east of Wanstead near Eparaima Hill,
and along the margins of the Hast Tangatupara Range.

Porangahau River is actively enlarging its drainage area at the expense of the Tukituki River
in the north and of the Wainw and Akitio streams in the south. This suggests that the coast
adjacent to Porangahau River was formed by faulting after the rivers to the north and to the south
had established themselves.

The depressed area south of Waipukurau is due to faulting and the tilting of the surface to the
west, the resulting fault-angle or series of parallel fault-angles being infilled by Recent and possibly
Pleistocene silts and gravels. These latter have been involved in further faulting and tilting.
Hatuma Lake has been one result of these very late movements, which are evidenced by the recent
fault-traces, one belt of which runs south-west through Waipukurau Township.  Another fault-trace
runs south-west from the western boundary of the Mount Herbert block.

STRATIGRAPHY.

Mesozoic (?) Greywackes—The greywackes of the block east of Takapau have not yet been
examined exhaustively. The structural relations, however, suggest that this block is the north-east
continuation of Waewaepa Range in the Hketahuna district.

Raukumara Series—The hard, dark, coarse, cannon-ball” sandstones of Porangahau Range
were not found in Whangai Range. A very thick, massive, dark-blue, fairly soft, fine mudstone
containing round calcareous concretions with centres of well-developed calcite crystals, some with
Inoceramus fragments or even complete shells, forms the core of the Whangai Anticline. At least
two undescribed species of Inoceramus, one closely related to I. bicorrugatus, occur.  This formation
is tentatively correlated with the Raukumara Series.

Tapuwaerou Series—Rocks lithologically similar to the beds which were referred to in last season’s
report as being Tapuwaeroa on the evidence of the Ostrea lapillicola fauna in the basal conglomerate,
were found overlying the Raukumara beds in Whangai Range. The relation to the underlying Rauku-
mara mudstone is seen in the Tangaruhe Stream section. There the underlying mudstone is overlain
by fine glauconitic muds, some coarse mudstone, thin bands of glauconitic sandstone containing
belemnites and Inoceramus fragments, and a glauconitic conglomerate band. This latter containg
pebbles of a dark crystalline, deeply-weathered, igneous rock, greywacke, and the underlying mudstone.
In Mangangarara Stream, a large thin-shelled Ostrea was found in the conglomerate. ~Near the top
of this set of beds an angular discordance of about 5° is thought to exist. Above these beds is a rusty-
grey coarse mudstone, with sandstone bands, and usually dark in colour. The rocks show a sulphur-
coloured weathering product and almost invariably smell of oil. Barite concretions, cone-in-cone
limestone, and calcareous elongated plant concretions are common. This formation grades through
a thickness of a few feet into the indurated mudstone of the overlying formation.

Whangai Series.—The name “ Mangatu ” for the series lying above the last-described rocks is
no longer tenable. The Mangatu Series in the north included beds which are correlated on foraminiferal
evidence with beds definitely separable in this area from the indurated mudstones described in last
season’s report under the name ““ Mangatu.” Foraminiferal evidence correlates beds well down in
the Mangatu formation of the Gishorne district with beds which overlie, and are separated by a very
definite lithological and stratigraphical break from, the beds so far ascribed in this subdivision to the
Mangatu Series. This term, therefore, is too all-embracing and is abandoned for this district. The
relation of these beds with the underlying formation is seen only in Whangai Range. There is a
gradation from bluc-grey rusty mudstone classified tentatively as Tapuwaeroa to the argillites of the
Whangai Series. This gradation was not seen in Porangahau Range, although the beds show much
the same sequence as they do in Whangai Range. They were described in last season’s report.

In Whangai Range the lowest beds which can be definitely assigned to the Whangai Series are
hard grey argillites, jointed characteristically, usually with a sulphur-coloured stain, Higher, the
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beds become more massive and in places contain spherical calcareous comcretions up to 6 ft. in
diameter. The overlying beds are more siliceous, and are often banded, like some of the rocks near
Kate’s Quarry. There is a cherty horizon some hundreds of feet below the top of the formation.
The series ends with a greensand which perhaps should be incladed in the overlying formation.

The Tangatupara Ranges show a different set of beds which arc included with the Whangai Series
on account of their stratigraphical position and the lithological similarity of some of the beds. In
the south end of both ranges the beds are harder, and ,snmldr to the harder almost white beds of the
upper part of the series in Whangai Range. To the north there is what is at present regarded as a
lateral change in the sediments. The rocks of the Waipawa Gorge section are typical of the northern
area. They are coarser in texture than the southern argillites, and in colour range from grey to
banded yellow and grey. In places dark-chocolate mudqtones containing Worm Lubes grade up
from green-grey mudstones at the top of the Whangai rocks; in other localities the chocolate
mudstone with greensand above and below overlies the ar Oillites

Wanstead Series.—Above the rocks just described is a series of beds, the stratigraphy of which
is still obscure. Lying above the beds assigned to the Whangai Series on both sides of the Akitio
Syneline in the south, and also along the coast south of Porangahau, are grey glauconitic sandstones,
fine-grained, green, and grey mottled mudstones, coarse grey black-scaled mudstones, bentonites
and bentomtlo clays, gypsiferous bands and carbonaccous mudstones. They have been squeezed
and folded so that, in the coastal area, the sandstones interbedded with the bentonites are
contorted, and their strikes and dips bear little relation to the general structure. On the coast, too,
are strongly-cemented conglomerates which may represent the base of the series. There is such a
remarkable change in lithology that a break in the succession represented at the base of this series is
strongly suggested.

The Wanstead beds of last year’s annual report are predominantly light-colouted, fine, flaky
mudstones. Their principal exposure is between the eastern bifurcation of Whangai Ranoo and
the Tangatupara Ranges, their preservation in this locality probably being due to the non-elevation
of this area during a pre- IhunUla erosion period.

Weber Series. ~—~~These bods range from light-coloured, strongly calcarcous, rather hard mudstones,
to darker, softer mudstones with some sandstone. Their relation to the underlying formations is not
clearly seen in the field, but from the mapping and from the foraminiferal determinations an
erosion interval probably separates them from the beds below. They are completely missing in some
localities, notably along some portions of the western boundary of the Akitio Syncline.

Lhungia Series—The beds of this series rest indiscriminately on the older formations. Where
they rest cn the Weber formaticn, as in the south of the Wilder Depression, there is evidence of an
angular unconformity. At a number of localities along the castern bhoundary of the Akitio Syncline
is a basal limestone, which contains fossils that indicate an age consistent with the stratigraphical
relations as determined in the field. Pebbles of the underlying Weber mudstone, argillite, and chert
from the Whangai rocks, and greensand oceur in it. At one locality north-east of Ugly Hill these basal
limestone beds attain a thickness of hundreds of feet, and are extremely sandy. The Thungia beds
consist of alternating sandstone and mudstone, and massive mudstone, blue-grey in colour and rather
coarser than the underlying Weber beds. On Pukekura (Trig. () in Motuotaraia Survey District,
and on the hill to the north-east of it, 1s a limestone which has not yet been definitely correlated with
the basal Thungia limestone, but is about the same age and containg the same pebbles. It rests
unconformably on Weber beds. Thungia mudstones ocour also faulted among the Tutamoe sandstone
beds to the west of Pukekura.

Tutamoe Sertes.——These beds are hard, massive brown sandstones with occasional thin bands of
blue-grey mudstone, and in the Wilder Depression occur small outliers probably resting unconformably
on the Thungia mudstone. They are not found along the axis of the Akitio Syncline as they should
be if conformab]e on the Thunga mudstones. A considerable thickness of these brown sandstones is
located between Pukckura and the Tourerere Range, and they yield numerous fossils allowing of
correlation with the beds of the Wairoa Subdivision, the typical fossil being Struthiolaria (Collusaria)
callosa.

Mapire Series~—Beds of hard, white, pumiceous sandstone, typical of the Mapiri Series elsewhere,
notably in the Eketahuna Subdivision, cccur parallel with the Tutamoe beds in Tourerere Range,
and also overlie the Thungia mudstone north of Blackhead.

Opoits. Series.—Next in order in this area come beds of blue-grey, soft sandstone, which contain
fossils indicating affinities with the Opoiti Series of the Wairoa Subdivision. They are separated
from the foregoing beds by a considerable angular unconformity.

Te Aute Series.—-The Te Aute hmestone follows, probably conformably, on the Gpoiti beds, the
separation being made on lithological and palmontological grounds. The Te Aute limestone is a
hard, shelly formation, in some places very sandy and showing cross-bedding. Tt forms the prominent
scarps of Tourerere Range west of Waipukurau.

Petane Series-—Overlying the Te Aute formation are soft blue-grey fossiliferous sandstones which
have been correlated with the Petane Series. These beds oceur only to the west of Tourerere Range.

Mangatarate Series.—Bast and south of Wamuk urau there occur beds of pumiceous silts with some
lignites and sands, interbedded with, and OVC]]JJJ] by, thick beds of cemented greywacke gravels. In
places, especially to the cast near Tangatupara Valley, thoy contain fragments of thnﬂ«u argillite
and Weber or Wanstead mudstone. They arve involved in the recent fault-movements and are, in
general, gently tilted to the west. They occur only in the north of the ares and rest indiscriminately
on all underlying formations from the Whangai upwards. On the similarity in lithology and occurrence
they are correlated tentatively with the Mangahao Scries of the Eketahuna Subdivision.
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Recent-—The Wilder Depression contains a series of river terraces, difficult to correlate, cut in the
Tertiary beds, and overlain by 10ft. to 30 ft. of argillite gravels. These gravels have come from
Whangai Range, probably being supplied in greater abundance at intermittent periods by the huge
slips characteristic of the drainage basing of Whangai Range. Argillite gravels to a depth of 40 ft.
also cover the cut floodplams of Tangatupara Stream. Rocent silts and gravels form the Hoodplains
of the Tukituki and other main streams and partially fill the shallow favlt-angles formed hy recent
movements near Hatuma Lake.

Ecoxomic Georoay.

Limestones.—Five miles south of Porangahau, and forming Mount Pleasant, is a limestone
containing 94-b per cent. of CaCO,.

A lens of basal Thungia hmestone near Epae homestead, south of Ugly Hill, contains 84 per cent.
of CaCO,. Other lenses of this limestone occur in the valley north-east of Ugly Hill and farther to the
n.orth—east along the same line.

Some scattered blocks of Te Aute limestone occur in the Mangaorapa district, but as this limestone
requires grinding before being used for agricultural purposes the working of these scattered masses
would need to be carcfully investigated.

The limestone capping Pukekura and the adjoining hill, north of Wanstead, contains 70 per cent.
t0 80 per cent. of CaCO,. This also requires grinding before use as it is very hard where unweathered.

The Te Aute hmeb‘(one of Tourerere Ranﬁ(\ is ‘b(‘]rvT worked at Maharakeke for agricultural lime.
Analyses made of samples from the north of ‘rhe ptewent area show ‘a range between 60 per cent. and
80 per cent. of CaCO,.

On Mr. Todd’s prfoperty, Porangahau Road (ncar Pukekura), calcarcous sinter of high grade occurs,
but the soil prevents any estimation of the extent of the deposits. This material should be excellent
for the manufacture of burnt lime, as the CaCO, content, as in all sinter deposits, is probably high.

Clays.—A sample of Wanstead clay showed on testing that it was of no value as a fire-clay or for
brickmaking. Its CaCO, content ranges up to 41 per cent. If carefully selected before working
it might prove of value in agriculture. A Weber mudstone sample from east of Wallingford showed
44 per cent. of CaCO, ; and a sample of Thungia mudstone from the Mangaorapa district contained
23 per cent.

Rock Products—The Cretaceous ridge running north-eastward from Porangabau on the east side
of the Akitio SByncline is being quarried for road metal at a number of places. The rock is of poor
quality, but there is nothing better in this locality.

Rocks of the comparatively high quality of the Kate’s Quarry rock occur along the cast side of
Whangai Range, notably at the mouth of Tangaruhe Gorge.

The rocks of the Tangatupara Ranges are, in Ueneral too soft for roads; in the south they are
harder, but more difficult of access.

Pukekura limestone is good roadmaking material, but, unfortunately, the quarry now operating
is working on blocks faulted down to the west. Affer working through a block the greensand and mud-
stone below are encountered in the face, and a start is then made at a higher ]ovo] Preliminary
geological investigation would have obVizztod this mistake.

The Mangatarata gravels near Waipukurau are being worked in a number of pits. But being near
the Tukituki River, which yields an abundance of greywacke gravels, these deposits have not the same
importance as they would have if they were farther to the south.

Bentonite.—The bentonite beds discovered by Mr. M. Ongley in 1931 occur in the extreme south-
cast corner of the subdivision and extend south on the slopes above the sea. Bentonite beds at the same
horizon are found on both sides of the Akitio Syncline in the south of the subdivision, and other out-
crops have been reported. The only deposit so far giving results sufliciently high for working is the
firgt-named.

Pertoleum and Natural Gas—The possibility of petroleum being discovered in payable quantitios
in this region has been much discussed. Some new facts have come to light and these are touched
upon.
P A gas spring on Mr. Manley’s property in the south of the Motuotaraia Survey Dis‘urict, near Ugly
Hill, issuing from the contact between the Thungia and the Wanstead beds, was sampled. The sample
consisted of :—

Sulphuretted hydrogen .. .. .. .. .. H,S Nil
Carbon dioxide . . .. .. .. .. .. 0O, 2-8
Oxygen .. .. .. .o 0, 0-5
Unsaturated hydrocarbons . .. .. .. Colp 0-2
Methane. .. .. .. .. .. .. CH, 91-8
Ethane . . . .. .. N O & 0-5

. e 4-2

Nitrogen and mort L)d,beb

From Farr and Rogers’ analyses (N.Z. J. Sci. & Tech., Vol. 10, p. 305) this spring yiclded gas
containing 0-035 per cent. of helium. Springs on Mr. Basset’s property, 30 chains, and a mile,
respectively, north of Trig. AK, Mangaotoro Survey Distriet, showed on analysis :—

Carbon dioxide .. .. .. .. CO, 0-7 0-6
Oxygen .. .. .. .. o 0, 0-5 0-4
Methane .. .. . . .. CH, 96-b 94-0
Ethane .. .. .. .. .. CH, 1-1 2-0
Nitrogen .. . . .. .. N, 1.2 3-0

Farr and Rogers detected 0-023 per cent. of helium in the gas from one of these springs,
presumably from the second. The spring tested by them had an output of over 5,000 cubic feet

per day.
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A spring on Mr. Williamson’s property, in the Wanstead beds west of Ugly Hill, contained :(—

H,8 . . .10 | CH, . y .. 88T
O, . - 07| CH, .. . .28
0, . iy 11| N, ke . - .. 52
C.H,, Ny Ny .. 05 \

A spring that smells very strongly of sulphuretted hydrogen occurs at the south end of the East
Tangatupara Range, but a sample has not yet been analysed.

A sample of oil sent in by Mr. A. Stewart, of Titree Point, in 1933, showed “17 per cent. of a
viscous oil, of which 23 per cent. is asphaltic material.”” This was found on Porangahau Beach, and
possibly came from a submarine seepage. No seepage has been noted on the beach itself.

Possible petroleum source beds occurring in the Lower Whangai and Tapuwaeroa series have been
described above and also in last scason’s report. There are three horizons at which possible source
beds exist :—

() The dark, oil-smelling, yellow-stained mudstones of the Tapuwaeroa and Lower Whangai

series.

(b) The carbonaceous mudstones closing the Whangai series. The chocolate mudstones near
Waipukurau and the dark shales near Waipawa bridge are near this horizon.

(¢) The carbonaceous mudstone of the Wanstead series.

An analysis of a dark mudstone from the coast south of Porangahau is shown in column (1)
and that of a chocolate mudstone north-east of Wanstead in column (2),

_ (1) @)
8i0, .. .. .. .. 68-87 73-58
Al,O, .. .. .. .. 10-08 9-33
Fe, O, .. 339 1-80
MgO 0-99 0-73
CaO 0-44 0-27
Na,O 163 0-62
K,0 1-68 1-40
Ti0, 0-47 0-48
P,0; 0-15 0-04
MnO 0-01 Trace
BaO 0-04 0-08
S (Total) .. 1-32 0-17
Water lost at 1056° 374 5-33
Loss on 1gnition 7-30 6-26

100-11 100-09

There is a considerable thickness of these beds in the south part of the district and they extend
westward to Whangai Range. In this range, as described above, the beds are bent into an anticline which
pitches to the south and has been open in the north for considerable geological time ; it is also crossed
by the transverse Te Uri fault, which makes the structure still more open.  No oil-seepages are found,
but the rocks smell strongly of oil, and gas springs on or near this structure are found.

The two minor anticlines mentioned above as occurring in the south part of the Akitio Syncline
deserve further investigation. The beds on their crests are of Thungia age, and Tapuwaeroa and
Whangai beds may well underlie. The same horizons may be present in depth in the two anticlines
continuing Porangahau Range north-eastward. The rocks on the crests are Wanstead on the west
structure and Weber on the east.

Another interesting locality occurs south and east of Wanstead where the soft mudstones of the
Wanstead Series form a thin cover over the Cretaceous, which appears as inliers in the mudstone. The
structure of the underlying Cretaceous rocks is unknown, but the gas springs and probability of the
presence of the Tapuwaeroa beds suggest that further investigation is worth while.

The thick bed of sandstone at the base of the Thungia, north-east of Ugly Hill, may be a possible
reservoir bed. This sandstone may have a more general occurrence than is indicated by the surface
outcrops. Thick sandstone beds occur below the Weber formation in the south part of the Akitio
Syncline, and also in the Tapuwaeroa Series in Whangai Range.

GEOPHYSICAL PROSPECTING.

The surface geology has been mapped in considerable detail and structures favourable for oil
accumulation indicated. The differences in physical properties of adjoining rocks may be sufficiently
marked to allow of geophysical prospecting by scismic or other methods. Gravity determinations
across the area and west to the Ruahine Ranges would throw valuable light on the tectonic problems
of the area.

The presence of helium in two of the gas springs indicates the probable presence of radio-active
substances. Investigation into the radio-activity phenomena of the region might yield valuable
information regarding the faunlts.

13—H. 34.
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THF REEFTON GOLDFIELD.

By K. O, Macennrson and Maxwern Gace

During the past field rew
continued. A detailed re-cxamir
districts was made from camps ¢
near Cronadun.

As explained in the 1935-3 1 report, the lack of fossils and of distinctive strata in the
auriferous rock sgeries renders ,wab}@ the wsual methods of geological mapping‘, and the
procedure was to &[udy as many crogs-sections of the area as possible from cuterops mn streams.  The
attitudes of bedding planes an d fracture-clo avage plat f\a were vecorded In an endeavour to build up a
eomr)re} ensive picture of the generalized | al strue The establishment of a series of sections
was alded by the ‘sendcncy T 1 Mawheraiti rivers to flow in
general from east to we rocks.  Seetions wore sought in the following
streams and their ma ‘)' mehes : B’Vm » River, Blackwater b“meam, Waitahu Rmm,
Boatman’s Stream, (md Lagry (reek, iion wag also obtained from water-races and roads.
Special attention was paid to the e of the gold-bearing rocks in the neighbourhood of known
lodes in the hope of solving the questiou of structural control of the ore-bodies.

, Mawn it i, and V‘marm survey
ine, at Blackwater, and at Fern Flat,

STRATIGRAPHY.

As in the area decalt Wi*}‘« iVa the 1035-36 report, the recks studied were the lode-bea,ring

it
l?
113

unfossiliferous quartzite, gr argillite, and phyilites called the “ Aorere Series”” in Bulletin
No. 18, and the fossiliferous | Lrwtoue, and OU«!Y't;ﬂfO' of o}ve Reofton Series (Devonian).  Granite

intrusions occupy the region to the east, and the Paleozoic rocks are obscured in places by a cover of
younger terrestrial and marine sediments, gravels, and fiuvio-glacial beds.

The question of the suitability of the name “ Aorere ” now arises. It was first used by Hector
for Cox’s ““ Lower Silurian ™ unmetamorphosed slates and sandstones in the neighbourhood of the
Aocrere River, Collingwood, and correlated with similar rocks at Mount Arthur. However, the term

ras considerably expanded in mearing in Now Zealand Geological Survey imﬂetm No. 3 (Pampdm
Subdivision) to nclude not only ur wxet smorphosed groy wackes Ulites, and “ sandstone-gquartzites ”

& -]
and fossiliferous carbonaceons as so to cover more metamorphosed

Wtes of Ordovician
quartzites, schists, and marbles. On iithological gronnds the groywackes and argillites in the Mount
Radiant Subdivision (Bulletin No. 11) were correlated with ths Aorere Beries, and in Bulletin No. 18
the word was used for the auriferous rocks of the Reefton Subdivision. In Bulletin No. 25 (Colling-
wood Subdivision) the term is vestricted to greywackes and argillites of definite Omovtcun age, in
the original meaning of Hector, this course being again foll owed in the maps for Bulletin No. 35
(Motueka Subdivision). Keble and P\,m{ 1, in 8 paper on the graptolites of norbh-west Nelson ('rans.
N.Z. Inst., Vol. 60, 1929, pp. 840-63), use the term in a still more restricted sense for only a portion
of the Ordovician.

It therefore seems inadvisable to retamn the name “ Aorcre” for the Reefton auriferous rocks.
In Bulletin No. 1 (Hok]tlka SBubdivision) greywackes and argillites at Lake Kanieri were named the
Kanieri Series, and at Mount Creenland very smmilar rocks were referred to as Greenland Meries in
Bulletin No. 6 (Mikonui Subdivision), “ Kanieri Series ” heing ab ndon@d owing to prior use of the
term for Tertiary depesits. The ..a,Lco:co?c vocks at the southern end of the Paparca Range were
given the same name in bu, in No. 13 {(Creymouth Subdivision), and Dr. Hend orgon congiders that
it should be extcmdc& to cover the auriferous rocks of the Beefton arca in place of Aorere Series,
as they are of the seme lithological type, althongh differing in trend.

Sections 1n the D vonian it ] ed near Big River Mine, in Golden Lead
Oreek, and m the Waitahu At none of these localities was the
succession within the Devenian clear, ’nd 2 sz,maar’mry explmmhon of the relationship of these rocks
to the Greenland Series was not established. North of the Waitahu River the Devonian beds appear
to lie in two small synelinal structures in the Greenland rocks separated by o small anticline, the whole
being bounded on the cast by a fauls and on the west by a fault t,uit merges to the north into an
anticlinal fold. The Devonian appears to lens out northwards before Boatman’s Stream is reached.
On the evidence of the Wait the Devonian rocks lic above b}le Oreenland sediments. At
Big River there are indications tha

+ ’(fu Devonlan rocks form one or possibly more lenses interbedded

with Oreenland quartzites, although their structure is very complicated. Tt was suggested in the

previous report that the Reefton Series may be merely a facial change from the normal Greenland
type, forming interbedded lenves.  Thus some portions of the unfossiliferous sediments may be of the
same age as the Heefton beds, having been laid down at the same #ime in adjacent areas. The
intercalation theqry has gained support cL‘r Big River, and the facts of the Waitahu occurrence also may
be explained in accordance with it. No additlonal fossil localities were discovered.

An estimate of thickness of the Greenland sedimments of 17,000 ft. was obtained from the most
continuous sections studied—.e., those in the Big and Snowy rivers. The vocks upon which the
Greenland sediments rest were not seen, nor was any upper limit “ooogmmble $0 that thlb figure can
only represent an approximate minimum. The monotony of this thick swccession is a noteworthy
feature. Tt is generally held that in Palweozoic times processes of denudation and accumulation of
sediments were much slower than in more recent geolo 1)0“1049, so that these Greenland rocks
must represent a considerable space of geclogical t,lmm,
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STRUCTURE.
The (reenland rocks, hesides being folded, have |
demonstrated by the asymmets 3
planes and shears. Bastward-d
and troughs, ave usually fittle < ,
be steep. In places—ior example, in the Hnowy
Raglan crecks near Capleston—the folds

Al

at Big River Mine severe crumpling and sho . quartzites near the boundary of the granite
to the east points clearly to thrusting from the east. N

Normal faults, which also are recognized in
the area, may have been produced during perieds of ter 1011

ine movements,  This is
prosence of low-angle fault-

red and complicated crests
g west-dipping Hmbs tend to
y battery and in Italian and
s the west. In the Snowy River and
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WHS AND ASSOCIATED STRUCTURES.

BLACKWATER AND Big RIver ORrouprs OF

A major anticlinical structure was fraced north from the Bnowy River at Waluta towards
Morritizs. This fold was recognized in Blackwater Mine, in Blackwater Stream, in Big River at the
! jigs. Lis 1ol COg | : ) . _ , i Big

junction with Sunderland Creek, and nocthwards.  Lfe crest s complicated at Waiuta, and a small
anticline and syncline are superimposed upon it. Northwards 1t possibly joins up with an anticline

can -y h . - [ . “ e - - ‘t

mapped at Merrijigs, bteepening and overturning of the west flank is noticeable. Hast from the
with faiv regularity to neat the 36 George Stream. Here the

axiz the cast-dipping fank persisis
structure is complicated and a syneline is developed on the long east-dipping limb, its trough

traceable through to the Big River Mive, which is lo ivhin the sheared axial belt. This syncline
was also mapped in Gelden Lead Orack, but could n followed farther north owing to a cover of

younger vock. Houthward from the Snowy Biver gravols ohscure the strucbure.

The syneline extending frow Orushingbon norchwards to the Waitahu River and carrying along
and close to its sheared axis the Crushington-inglewood group of lodes was traced farther north
through the Boatman’s mining area to Raglan Creek, beyond which it disappears beneath gravels,
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[n the Blackwater - Big River section the general strike of the vocks is fairly cousistently
north-north-cast. Between Crushington and the Waitahu the {old follows a decidedly sinuous course,
although still with a general north-north-east direction. Northward from the Waitahu the strike
swings in an even curve until at Raglan Creek it is ubout N. 15° W. The main syncline has a regular
west flank with moderate dip, but the east flank is steep, sheared, and in places overturned towards
the west. Near the axiz there is considerable complexity and shearing, small folds being super-
imposed upon the main one.  An anticline cast of the main synclinsl axis begins near Boatman’s
Stream, incroases in size southward, and farther south is replaced by the fault that forms the western
boundary of the Devonian rocks. It was traced to the Waltahu River. A {ault, probably the same as
that along the eastern margin of the Devonian rocks, separates off a region of great complexity in
the Greenland rocks, as observed in the upper portions of Boatman’s and Topfer streams. Sudden
considerable changes of strike oceur bowilderingly, Lmncdiately east of the important syncline at
Boatman’s a series of rather close folds oovurs, and another important syneline follows fairly closely
the line of Potter Creek. Between Potter Creele and the granite mass to the cast the west-dipping
flank of the syncline is comparatively free from complications.

Minor effects of thermal metamorphism arc evident near the granite within a restricted aureole.
Reerystallized hornfelsic quartzite was observed heie. The granite in Larry Creek takes the form of a
group of small intrusions, the relationship of which to the bedding planes of the rocks is generally
obscure. At the junction with Drysdale Creek, however, two thin intrusions of granite appeared to
conform roughly with the bedding, suggesting tujection sheets. It is presumed that these are offshoots
from the main mass of granite known to lie to the north of the area examined. Numerous pegmatite
dykes and veins appear within the granite and ncar the contact.

Basic InTrRUsions,

During the scason more basic dykes were added to the great many already known. Dylkes, hitherto
unrecorded, outcrop in two tributaries of the Big River, in Golden lead Creek, in Blackwater Creek,
and in Pactolus Creek near Capleston. Ividence of comparatively late date of intrusion for some of
these dykes is afforded by the fact that Tertiary sediments on Kirwan’s Track are baked by a large
intrusive mass. Many basic dykes were discovered and traced with the Askunea magnetic balance.

Tag AvenmiroUus Lobms.

Within the area examined this season lic the following important mines: Blackwater; Big
River; the Capleston group, including Welcome, Bureka, Fiery Cross, Just-in-Time, and others ;
and the Larry Creek group. At the present time Blackwater, Big River, and a small concern near
Waiuta, called Absalom’s, are working.

The Blackwater Mine and Absalom’s occur close to the crest of the major anticline traced from
the Snowy River northward towards Mexrijigs. As the Millerton gold-mine in the Snowy River is
situated at the extreme western margin of the Greenland rocks it is not possible to determine fully
its position with relation to the structure. 1f the line of strike of the rocks at the Millerton Mine is
projected northwards, it intersects the west tlank of the Blackwater anticline, and several shear zones
in Blackwater Stream may be closely related to the Millerton lode. The Millerton Mine is one of the
few in the field probably occupying a mid-flank position, but its structural setting is obscure. The
Big River Mine, a producer of many years’ standing, and the St. UGeorge lode in the Snowy River both
lie close to the same well-defined synelinal axis. The Welcome group of mines is also closely related
to the important syncline on which, moreover, are located the Inglewood and Crushington groups of
lodes. The Tripoli Mine (also known as the Golden Arch and (taribaldi) in Ttalian Gully also lies on
this fold axis, and in Raglan Creek on the same line there is a well-defined belt of * reef-track ” showing
thin stringers of quartz and the hydrothermal alteration of the sheared country almost invariably
associated with gold-bearing lodes. Thus it is seen that this year’s work links up the rich reefs of the
Boatman’s field with the Inglewood—Crushington groups. Near the axis of another importans syncline
recognized in Larry Creek and Potter Creek we find the Caledonian and No. 2 South Larry’s., Within
the areas examined last year it may be recalled that the Scotia—Cumberland lode-system at Merrijigs
occurs along a well-defined synclinal axis, while the Bonanza—~Andersen’s line also lies along a synclinal
trough west of the main synclinal ore channel.

CoNcLusion.

Additional evidence has been gained for the hypothesis of structural control of ore-body distribution
suggested by the work of the 193536 seasorn. It has been still more clearly demonstrated that valuable
lodes are generally located in shears close to the axes of folds. Minor folds on the flanks of major folds
may have strong shears with quartz veins, but this quartz is usually barren or low-grade. The majority
of the lodes have been found to be along synclinal troughs, but the Blackwater reef is on an anticline.
On the other hand, no mines far from fold-axes have been successful.

WAKAJA SUBDIVISION.
By J. Hrary and R. W. WrLeTT.

A further 140 square miles were mapped in detail in this district during the field season 1936-37,
including the whole of Wakaia Survey District and a small part of Grecnvale Survey District. The
party was fortunate in having the assistance of Mr, Ongley for the last six weeks of the season in May
and June. During the months of December, January, and February, and again for the three wecks
in May, assistance was given by Mr. B. W. Collins. The rate of work was considerably rotarded by
bad weather from January to April, and the scant data on the base map necessitated a large amount
of topographic work.
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ToPOGRAPHY AND STRUCTURE.

The structure and topography are controlled by the moin faults of th
north-east, and define the western margins of uplifted blocks, each of
the scarp of the fault defining the next bl ock.  These blocks form paral
traverse the entire district ; the msin streams flow south In the fanlt- q
them. The scarps are maturely dissected and the back-slopes almost entir ely strippe
covering of younger strata by streams now incised in the surface of the older v
“ earth-block 7 structurd, 10ch o, 18 still apparent.

The most easterly of these t blocks is the Black Unbrolla ismm‘“ the erests of which rise from 3,606 ft.
at the Black Umbrella in the south to 4,740 ft. at Mount ° hmcuo\m bhe, a shord distance outside the
subdivision in the north. The fault on the west side is We]l defined, and tributasies of Argyle Stream,
which flows a mile or more west of and parallel with the fault, drain its steep scarp. .[‘he interfluves
form high spurs separated from the main range by decp notches where the wealk fault-zone has suffered
differential erosion. Argyle Stream tows south until 1t joins Winding Creck, which dows west-north-
west through the gap between the White Umbrelia R‘mge and the elevated block known as Round
Down to the Whakaea River at Wakala. The town itself is situated on the fan built by Winding Creek
as it emerges on to the flood-plain of Whakaea River.

West of Argyle Stream the White Umbrella Range, a biock dited east and south and rising
from 1,705 ft. at Trig. J in the south to 3,728{t. at Trig. K io t wurta forms the watershed between
that stream and Wha‘mm River. The fault SCATD on the west is matarely dissected and along its
base a strip of Tertiary strata is preserved in the fault-angle for some six miles or so above the
township, beyond which point the throw of the fault decreases and the sehist floor, on which the
younger beds rest, outerops along the valley. I‘nmedun 2ly north of the township the Tertiary
strata are separated from Whakaea River by a low ridge of semi-schist three-quarters of a mile
wide and fault-bounded along its western margin.

At the township of Wakaia the flood- -plain of Whakaea River narrows to a quartei of a mile
between Serubby Terrace and the alluvial fan built by Winding Creek, but %bove and velow this it
widens out conmdcrably Above the township are extensive terraces about 40 {5 high, while to the
south are continued the 100 ft. terraces which fringe Mataurs River for many mﬂe:‘,, Tn several places
the river is widening its valley-floor at the expense of the bordering torraces. North-west of the
river are slopes Wh]eh rise gently at first and then more steeply to a range over 4,000 {t. high,
which separates the Whakaea Valley from the Nokomai Valley, The main streams draining these
slopes flow east-south-east into Whakaea River, and in ovder from ol

_ he ﬁm'th are Uow Creek, Ttaven
Burn, Station Burn, Steeple Burn, and Dome Burn. The last two have their headwaters farther
back in the high range and in their early courses flow south-south-west.

From Eresh ord a gravel-capped ridge known as Muddy Terrace forms the western boundary
of the Whakaea Valley northward to Dome Cre eek, whence it extends north as Serubby Terrace
for three miles, its surface then merging into the blopes rising gradually away from the main valley.
Faults bound these two ridges on the west, that defining Q\Iudd}f Terrace being offsct somewhat to
the west ; on its downthrown side Tertiary bod underlie the valley-floor of Garvie Burn.

The major fractures of the district appear to be thrust- quhb, as indicated by the exposures of
the fault-plane of the Wendon-Otama fault described 1 last year’s annual veport. A King Solomon
Mine the plane is seen to hade to the south-east and is concave upwards, having a dow: wmrd decrease
in dip. The fault along the western side of Round Down appears to be offset a mile and a half to the
west of that which d.ehnes the western margin of the White Umbrella Range. In Happy Valley,
pear where this offset occurs, the Tertiary beds are considerably contorted by lateval as well as by
vertical movement. The fault-moveinents were probably spread over a considerable time period as
some gravel beds deposited after faulting had taken place were later displaced by further movements.

STRATIGRAPHY.

Tuapeka Series—The oldest rocks of the district show a gradual transition from semi-schists
and phyliites, and even greywackes and argillites in places in the south, to foliated schists and
phyllites in the north, though the district does not extend sufficiently far in that direction to include
any of the coarsely-crystalline schists of Otago Central. Probably this series represents many stages,
but the sediments are unfossiliferous throughout and are grouped together in the Tuapeka Series
of uncertain but probable Palwezoic age. There is no evidence for the age of the schistosity, and up
till the present there have been no schistose pebbles found in the Triassic or Jurassic conglomerates.
Quartz veins up to several feet thick are abundant, some parallel with the planes of sembtosmy,
but most intersecting them. The schistosity planes, in general, strike north-cast and dip south-
cast, though in the Black Umbrella Range, the strike is north-west and the dip north-east.

Clinton Series.—The rocks of this series are not represented in the area examined last season,
but fossil casts and fragments of a fibrous shell were found at Otama in rocks which were in last
year’s report tentatively assigned a Mesozoic age. Dr. Marwick states that the shells are not
I'noceramus but are probably Maitaia, and this suggests that the rocks helong to the Ulinton Series
of Permian or Carboniferous age. The district does not extend sufficiently far sonth fo connect with
beds of the Hokanui System.

Welshman Series—These rocks comprise quartz sands, conglomerates, and grits interbedded
with shales, mudstones, and lignite seams. As described by Macpherson, they are well exposed in
Welshman Gully, and are alse found three miles south of Wakala at Landslip Hill, where oune of
the lignite seams has yielded much fuel. The Welshman Gully beds extend across into Happy Valley
and thence up Whakaea Valiey for about six miles. They also outerop at Muddy Terrace.
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Tittle can he said as to their age, apart from the fact that they are at least older than Ototaran,
as they underlie marine strata of that age. They were tentatively correlated by Macpherson with
Williamson’s Hogburn Series of Otago Central, to which an Focene age was given. Lithologically
the fine quartz conglomerates are very similar to those of the Taratu cries of Cretaceous age
described by Ongley from the Kaitengata - Green Island disbriet.

Chatton” Series—The heds of this series comprise marine sandstones, grits, conglomerates, and
greensands. The fossiliferous localitics are few, the best collection in the Wakaia district being from
near Landslip Hill. During the pericd in which the gold dredges were operating large marine shells
were brought up from what was apparently a marine sandstone bottom immediately west of Muddy
Terrace, while many vears ago fossils were collected from the castern side of Muddy Terrace near
Treshford ; here weathering has proceeded to such an oxtend that casts only are procurable.
Fossiliferous Hmestone is found at Balfour, fifteen miles to the south-west, but no limestones have
been found within the snbdivision.

Maori Bottom Serics—Near Wakaia are geveral sets of gravels ranging in age probably from
the Pliccene to Recent. Their separation is extremely difficalt, for although they can locally be
distinguished they grade laterally into gravels which are indistinguishable. In all cases the degree
of consolidation and weathering are similar. The gravels have their greatest development immedi-
ately east and south-cast of the township, where large areas were worked for gold many years ago ;
there appear to be two sets of gravels, the Maori Bottom proper being the older and richer.

The gravels of this formation contain a fair percentage of quartz, most of it as small, well-rounded
pebbles, as well as rounded to subrounded pebbles of weathered greywacke and semi-schist, some
of which are more than § in. across; the whole ave set in a sandy matrix and strongly weathered.
These beds overlie the vich wash at the lately-worked King Solomon Mine; there is a small strip
of similar gravels a wmile farther cast in the Winding Creek valley. The auriferons gravels af Muddy
Terrace appear to be identical with those at Switzers, and the inference is that the beds mentioned
should be linked up as the remnents of a continuous deposit laid down by an ancient river. To
account for the sudden appearance of gravels of greywacke and semi-schist succeeding beds pre-
dominantly of quartz detiitus, crust movements and faulting are postulated: and since schistose
yocks override the gravels in the King Solomon, and Maori Bottom heds are erushed against the schist
at the foot of Round Down a mile and 2 half south-cast of Wakaia, these gravels were at least in
part Jaid down before faulting had ceased.

The surface of all these deposits is maturely dissected and shows a rounded topography retaining
no appearance of flat-topped terrace remnants.

There is no very good evidence for the direction of flow of the ancient river. All outcrops were
examined carefully to see if the imbricate arrangement of the component pebbles would yield any
information, but no definite evidence could be so adduced. Macpherson advanced a theory that possibly
the early river flowed down the eastern side of Whalaea Valley to Switzers, whence it flowed through
the gap to the cast and made its escape to the south down the Wendon-Otama Valley. No supporting
evidence could be found, and, indeed, the absence of Maori Bottom gravels in both the upper Whakaea
and Wendon-Otama valleys is against this hypothesis. There are practically no pebbles derived from
highly altered schists, a fact suggesting that the river which deposited the gravels did not come from
the north.

Pleistocene and Eeceni Beds.— There are widespread areas of gravel deposits, usually preserved as
terrace remnants, which probably range through the Pleistocene to the Recent. In many places these
aravels contain quartz pebbles, though mostly they contain little or none ; but these differences can be
explained by the suggestion that where the quariz is present the depositing stream was then eroding

of the esrly quartz conglomerates still existed. The gravels of these

=

o

an area on which remmnal [
sets of terraces are not richly auriferous. Small patches were worked a short distance south-cast
of Wakaia, and from the top of the hill at Switzers the flat remnants of their terraced surface show
out clearly as compared with the rvounded surface of the Maori Bottom gravels nearby. This
dissimilarity of the topography cxtends to the composition of the gravels, as the younger set confains
practically no quartz pebbles, and is, without doubt, a deposit of Winding Creek hefore it had cut
the gorge it now occupies hetween Round Down and the White Umbrella Range.

The most recent depesits are the , sands, and silts coeupying the fHoors of the main valleys
and having their greatest oxtent in the Whakaea Valley. There are also considerable areas of tailings
in the vicinity of the towrship. Varjons thicknesses of a heavy clay cover all the less-elevated areas.
This hag formerly been described ag a wind deposit and termed loess, but this theory is doubtful, as
pebbles of quartz are iucluded, sometimes abundantly.

Vels,

Heonomie Groroay.

Glold.—Since gold was discovered near Wakaia over seventy years ago the district has been the
centre of fairly extensive mining activities until the present day. Recently the closing-down of the
King Solomon Deep Lead Co.’s mine marked the cessation of work on what has been one of the richest
finds in Southland.

Most of the gold taken from the distriet came from the gravels of the Maori Bottom beds and in
its twn was presumably devived from the quarts conglomerates of the Welshman Series, which are
shghtly auriferous.

The most important workings in beds of the former age were at Switzers and Muddy Terrace, though
small remnants have been worked between Switszers and Welshman Gully. Large areas of a former,
much more widely-spread, deposit of Maori Bottom gravels have been removed, yielding further gravels
which have been worked extensively in the gullies to the south-east of Wakaia. Such was also the origin
of the gold obtained by the dredges which worked from near the townsbip south to Freshford and along
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the western side of Maddy Terrace. North of the suppesed course of the early river which laid down
.the Maori Bottom gravels 1t is noticeable that there is no ground of sufficient avea and value to warrant
dredging.

The origin of the deposit of gold worked at King Solomon Mine plesen’rs an extremely difficult
problen. The composition of the wash, much of it consisting of large pebbles and boulders, suggests
that it was laid down b v a fairly large stream. Lls]/l ite, quartz, ?,nﬂ Chinaman pebbles resembling
those of King Solomon are found in many places in the Maori Bettom gravels, but in no other place
has a collection of these pebbles such as that wd at the m {. This would suggest
that the rich wash was a local concentrato and t i ; a continuation into
surrounding districts. This idea is supported by the that the deposit 1s found ot the intersection
of two fault-systems and wasg vessibly the site of the confluence of as m:my us three rivers. It was
laid down after erosion bad pmuwﬂ(*d to a well-advanced stage following on the first faulting-
movements, but before the movements which displaced also the Maori Bottom sediments, which in
age 1t must immediately precede ; possibly both deposits were formed by the same river or rivers.

Between the site of the mine and the Break-em-all clevator hole is an area 25 chains long and from
5 chains to 10 chains wide which has not heen thoroughly pm%pe sted.  Defore the mine closed bores
should have been put down along the gully running nerth from the south air-shait, as this locality is
covered with Macri Bottom gravels beneath which the rich wash may well extend.  Tn addition, there
18 still a small pateh of unworked ground befween the most northern and north-castern workings and
the rising ground near Winding Creek, where the wash dipped away below the level of the drives.

A mﬂv cast of the mine a strip of Maori Bottom or“, rels half & mile long and averaging 7 chains
in width lies immediately south of Wmdnw‘ Oreek. lhe gravels rest on a schist bottom, which dlp%
to the south aguinsb a b’rooply rising wall.  Boring or geophysical survey would disclose the shape of
the gutter from which gold was obtained many years ago. The miners were defeated by water as the
bottom dips away ¥ )elow the level of the creek ncn‘by Although it is unlikely that wash the same
as that at the King Solomon Mine will be found here, similar gravels proved rich in places near Switzers,
four miles to the north-west.

At present sluicing claims are being ‘workcd in three places, as follows : Mr. . Nelgon, in Winding
Creek opposite the b“mw em-all ; Mr. A, Mutch, in I y Valley ; and Mr. J. Mutch, in Welshman
Gully.  Of these the most extensive operations gre b{*mg arricd ouf in Ta ppy Valiey, where the ground,
although not particularly rich, is payable when put through in lsrge quantitics : here 14 acres are
Jmced yearly with the aid of a good water-supply. The pr ohlem of insufficient water-su pply has always
given trouble in the Wakaja district, and water-race construction and maintenance has accounted for
considerable sums of money. It was mainly responsible for the cessation of work at Muddy Terrace,
where large areas of low-grade auriferous vaelﬂ are still unworked.

As the conglome rates of the W ’&mmml Beries originally extended probably over the whole area,
their removal by denudation has Ioﬁﬁ residual gold in many places, and numerous fossickers have found
small deposits many points.  The deposits of economic ”np(nt’mc arc all connccted with the
Maort Bottom and
Dome Creck, the indications bein

vted gra,ve]m Hxtr omf\ly coarse gold hus been found from time to time in the
1 hiad been oroded to yield the gold, but no
£ muw‘

o that a reef or

auriferous reefs were seen and there are no reporty \){ 1o

N

having ix

The question ar an ‘l"u whethoer it may be payable fo vework t},w b2
This would depend on two factors, and no < lefinite statement ;
One is that the richest portion of the wash on the hottom nu well consolidated
to have been incompletely brokea up in passlnu bhroug exposure to the
atmosphere since then has loosened the matrix and fr maining gold. Lie other 1s that the
gold-saving devices on the carly dredges were not so efft those in modern use snd that an
appreciable percentage of the gold escaped through the hoxos. be satd that any attempt to
dredge eatly tailings would n. ced to he preceded by careful boring and testing of the area concerned.

Coal — !]igmite is worked in two 5, whoere the searns oocur in beds helonging to the Welshman
Series.  The coal is mined by sl v the UVP'vhm’(‘ en b t Landshp Hill, south of the town-
ship, and at Woodward’s coal-pit six miles up the valley st side of Whakaea River. The
seams are Jess than 10{t. fhick and the lignite i of iality, though poor in places. It
contains much weody maiter, while fossit guo 3s abundan Blaieing for (’(ﬂﬁ in Happy Valley has
exposed several small seams.

Oil-shale.-—A; d}om!no H]e eastern side of Muddy Terrace, a mile north of Freshford, an oil-shale
was mined and used as fuel for some of the D')Id dredy Tho pit, however, has fallen in and the
tailings from Muddy Terrace cover all of the formerly (*xpobm part, so the deposit could not be
mspected.  In the Mines Statement for 15)!5 {C.—2, pp. 154-154) 18 a report on the Wakaia district
by Morgan, who gives the following analvsis (;f a mmpk of ﬂm shale :—

ot

e gold-dredges.
cither of these.

w

Fixed carbon - .. .. .. . ..o 1200
Volatile matter .. .. .. . . .. 60-25
Water .. .. .. .. . . . 18-2b
Ash .. . .. .. .. .. .. 950
100-00
Total salphur . . .. .. .. .. 2-16 per cent,

also meludes the follos

M

The rep g extract from the Mines Beport of 1912 (C.-2, p. 118) -
.,(Zd Terrace Coal-mine, Waekoia.—This property is being }m)bp@(‘tul by an
il syndicate to prove the shale.  8ix bores have been put .;moug,h the ahd]g, and
35 acres proved.  The deepest hiole, 62 ff., contained 14 ft. shale ; other holes have proved
seams of from 9ft. to 196 of shale”
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Eouad-metal.—-The district has a practically unlimited supply of gravel suitable for roadmaking.
e is usually obtained by a drag-line directly from the river-bed and consists of pebbles of quartz,
greywacke, and semi-schist. The less resistant pebbles of the lagt-mentioned break down under the
traffic and form effective binding material for the more resistant part.

NEW BENDIGO MINKE.
By J. HuxDERSON.

On the 9th and 10th September, 1936, the writer cxamined the surface of the claim of the new
Bendigo Gold-mining Co. near Cromwell, and also the adit which then extended a distance of about
2,110 ft. from a branch of Bendigo Creek.

The lodes of this area were practically abandoned in 1900 after thirty years’ of active work,
during which well over £500,000 in gold was won.  The greater part of the gold was from the Cromwell
lode which strikes about 20° south of east and dips steeply north (according to Ulrich the dip is vertical
for 100 ft. and about 75° north to 330 ft., the deepest workings at the time of his visit in 1875).  The
outerop is regular, and the strong walls still stand for the most part smooth and unbroken in the open
cast atter sixty years’ exposure. The straight, smooth walls of the Bendigo lodes are quite startling
to any one accustomed only to the tortuous courses of the Hauraki veins and faulting and crushed
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country of those of the West Coast.  The lode consists chiefly of crushed schist traversed by irregular
seamed veinlets and stringers of quartz. In parts the quartz extends from wall to wall except for
narrow selvages of clay.  Fragments of schist are common in the quartz, which is relatively coarse-
grained and contains many small vags. The space between the well-defined walls is reported to range
up to 6 ft. and to average about 30 in. The gold was chiefly in the quartz and along the seams and
was irregularly distributed.  The workings on the lode extend over a length of more than 1,000 ft.
and, toward the eastern end, to a depth of 430 ft., at which level the workings on the lode are about
600 ft. Tong (Mimes Reports C-3, p. 81, 1894) ; at the west end the depth is less, but the available
information 1s by no means complete. In depth the brown oxidized ore and yellow decomposed
crushed schist-filling were replaced by sulphide ore and unweathered crushed schist.  The sulphide
present is chiefly arsenical pyrite, though Ulrich mentions also galena and zinc-blende (Gold Fields
of Otago, p. 201, 1875).  The sulphide ore was decidedly more difficult to treat, with the primitive
methods used, than the oxidized ore and seems also to be of decidedly lower grade. Thus a sample

14—H. 34,
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from & heap of quartz containing sulphide, stacked near No. 2 shaft, and reported difficult to treat,
contained only 1 dwt. 10 gr. of gold per ton and less than 7 gr. of silver.

In 1884 a new company acquired the property and began sinking a shaft toward the castern end
of the workings and about 200 ft. north of the outerop of the lode. By 1891 this shaft had reached
a depth of 534 ft., a level was opened at 520 ft., and a crosseut driven south 197 ft. cut the lode 132 ft.
from the shaft (Mines Reports, U.—4, p. 51, 1891). The lode was followed for about 250 ft. east
and for a similar distance west ; it ranged up to 30 in. wide, but at the eastern end narrowed to 2 in.
and at the western end to a mere track (Mines Reports, C.-3, p. 81, 1894).  There was comparatively
little water, which was dealt with by pumps in three lifts.  In the hottom level the quartz carried gold
but was of low grade (Mines Reports, C.—3, p. 88, 1895), and prospecting went no deeper. Mr. George
Wilson, Inspecting Engineer, reports Mr. F. Evans, at that time a mine-manager very well known in
Otago, as stating, “ The lode is undermined by a slide and until the exploration 1s carried below this
there is not much chance of the run of gold reforming ”* (Mines Reports, C.-3, p. 103, 1893).

The reports on the mine are incomplete and the only plans available are: (1) A litho plan and
section prepared by Mr. G. F. Hosking and published opposite p. 56 of N.Z. Geol. Survey Bulletin No. 5 ;
(2) a tracing of the longitudinal section similar to that above, except that east and west are transposed
and that the “ main shaft ” near the battery is shown as extending to a westward continuation of the
520 ft. level ; and (3) a longitudinal section of the mine on a natural scale showing a few assay
values (five assays on the 520 ft. level average about 6 dwt. of gold per ton).

The North lode, subparallel with the Cromwell lode and 200 ft. north of it, has a steep southward
dip. Park (N.Z. Geol. Surv. Bull, No. 5, p. 50, 1907) reports it as from 1 ft. to 3 ft. wide. The Bee
lode, 350 ft. south of the Cromwell lode, is also parallel. It is about 2 ft. wide. The Cross lode strikes
north-east and dips north-west at about 70°. It joins or crosses the Cromwell lode near the old
battery and is shown as extending north to the North lode, but is reported not to reach the Bee
lode. ~This lode is from 2 ft. to 4 ft. wide and, according to Ulrich (p. 203), yielded some very good
ore near the surface. A vein known as the South lode lies parallel for many chaing with the Cromwell
lode from which Hosking’s plan shows it separated by about 20 ft. of rock. Hastward it is shown. as
joining the Cromwell lode, but westward it suddenly diverges and takes a course of 30° south of
west (Park, p. 53). This vein dips at about 76° south-—that is, away from the Cromwell lode.
Several leaders join the Cromwell lode at acute angles, and Hosking’s plan shows another vein
running between the Cromwell and South lodes for many chains.

Notwithstanding that the several veins strike and dip in different directions near the old battery
and eastward, the country between the lodes seems but little disturbed and as far as observed shows
the flat dips toward the west and north-west persistent throughout the neighbourhood.

All the veins seem to be similar and to consist of crushed schist traversed by irregular quartz
stringers which in parts occupy the whole space between the walls of the fissure. Irregular fragments
of more or less silicified schist cmbedded at many points suggest that the quartz replaces the shattered
schist, the crushed material being first replaced.  On the other hand, the quartz in places has a comby
structure and contains many small vugs, facts suggesting deposition in open spaces. The quartz in
appearance and distribution in all the fissures is so much alike that all must belong to the same
general period of vein filling ; all the known surface fractures about the outerop of the Cromwell lode
must have existed before quartz deposition and mineralization ceased.

When visited, the adit had been driven about 2,110 ft., extending south-east for the first 600 ft.
and due south for the remainder of the length. Tt penetrates schist, which, though traversed by a
number of fractures, maintains a fairly uniform strike and dip (10° to 20° to the west and north-west)
throughout with master joints striking a little east or west of north. The fractures ave filled
with crushed and brecciated schist ; one near the entrance contains a few quartz veinlets and others
farther in, lenticles of caleite and a few grains of pyrite. The walls of the fractures are smooth and
dlickensided, but the immediate wall rocks in general are solid and unbroken.

Three fractures from 6 in. to 24 in. wide cross the adit at 80 ft., 170 ft., and 295 ft. respectively
from its mouth. They strike between due cast and 18° south of east and dip south at from 75° to
85°.  Another group of fissures cross the adit about 25 chains in, the first at 1,450 {t. is 9 ft. wide,
the second at 1,560 ft. is 10 ft. wide, and the third at 1,640 ft. is 2 ft. wide. They strike from due east
to 25° north of east and dip from 65° to 75° south. A similar parallel fracture 8 ft. wide crosses the
adit at 2,110 t. from the entrance. Between this break and the previously-mentioned group the adit
passes under the workings of the Cromwell and adjoining lodes ; the adit being approximately 375 ft.
vertically below the outcrop of the Cromwell lode near the old No. 3 shaft at a point 1,910 ft. from
its entrance. A nearly vertical fissure striking 67° east of north and filled with plugged schist crosses
the adit at 1,685 ft. from the mouth. This will be referred to as fissure “ A About 60 ft. farther
in, fissure “ B ”’ contains 2 ft. of crushed schist, strikes 30° south of east, and dips north at about 25°.
Fissures “ 0 and “D 7 respectively, at 1,880 ft. and 1,930 ft., are narrow fractures which strike
north-east and dip north-west at about 80°.

The projection of the Cross lode crosses the adit within 20 ft. of fissure “ A,” to which its strike
approximates. The points, both unimportant, against this correlation are the difference in dip and
the absence of quartz from fissure “ A" Figsures “B,” “€,” and “D” cannot be satisfactorily
correlated with any of the surface lodes ; the flat dip of “ B sufficiently distinguishes that fissure,
and “C” and “D” under the outerop of the Cromwell lode strike nearly at right angles to it.

Professor A. R. Andrew, who examined the claim on behalf of the present company, suggests
that the flat-dipping fracture “ B’ is of much structural significance and that movement along it
has taken place, the hanging-wall country moving downward toward the north.  On this hypothesis
the continuation of the Cromwell lode below fracture B’ lies at some unknown distance ahead in
the adit. In support of this fault hypothesis the following may be urged: (1) Mr. I Kvans’s
gstatement that the lode terminates in depth against a “slide ”; (2) Hosking’s transverse section
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shows a flat-dipping “ slide ” immediately below the 520 ft. level of the pumping shaft: (3) the
longitudinal section of the workings (pldn 3 above) shows a * slide ” cutting the 520 ft. level about
180 ft. west from the cross-eut ; and (4) the flat-dipping fracture “ B,” if continued east on the same
strike as observed in the adit, will pass very close to the position of the “slide ” in (3) above. The
evidence is fairly conclusive that fracture “ B ™ is the slide below which the Cromwell lode has not
been progpected.  The amount of movement on this fault cannot be determined from the information
available, and the direction of movement on the fault is not known.

Accordmw to the Hosking longitudinal section the Cromwell lode immediately over the adit is
worked to a depth of about 200 ft. from the surface or to about 170 ft. ubove the adit. Hastward the
workings and explorations are deeper, and about 12 chaing north of the adit ave at the same level. (The
extension of the 520 ft. level west to beneath the battery site as shown in plan No. 2 is not supported
by other evidence and is not regarded as real.) The unexplored country heneath the old workings
above the adit seems to be well worth prospecting. A rise from a point 160 ft. south from fracture
“ A" should reach fracture “B” near where fracture “B” cuts off the downward continuation of
the Cromwell lode at a height of about 40 ft. above the adit. The rise should be continued to 60 tt.
above the the adit, cross-cuts put out north and south to find the Cromwell lode, which could then be
further explored.

About 50 ft. back from fissure “ A’ an inch fracture dipping flatly north, when first reached,
discharged much water, which deposited hydrated iron oxide freely. Later the flow greatly
decreased, and the water-level in the 520 ft. shaft, 15 chains eastward, fell. The fracture is subparallel
with fissure “ B and may have been formed at the same time.

The origin of the lodes of Otago was discussed in the anvual report of the Geological Survey for
1935, and it was pointed out that practically nothing is known of their behaviour in depth. The
Cromwell lode was by far the most productive in Otzwo and the long adit provides an excellent oppor-
tunity of getting definite information that cannot bu‘o be of value in the investigation of other lodes
occurring in the schists of Otago and Marlborough. In the writer’s opinion the chances of a payable
deposit are small, but almost certainly the majority of other geologists do not accept his views on the
formation of these lodes. The work recommended would help to determine if the lodes in schist carry
ore below the influence of downward seeping waters ; if ore continues in the Cromwell lode to fracture
“B,” the direction of movement along this fracture would be ascertained.

GLENORCHY DISTRICT
By J. HexpERSON.

rlhe Village of Glenorchy is built on the flats at the head of Lake Wakatipu, on the east shore at
the mouth of the Rees River. The north arm of the lake, eighteen miles long, has a straight course
striking a few degrees west of north. It averages about two mi]e% and a half across, Lhou()h in places
nearly four miles wide. The shores are remarkably straight. On the west side the deltas of the Von
and (reenstone rivers project in narrow segments and on the east those of Simpson Creek and the
Buckler Burn; but the projections are shffht and the neighbouring indentations cannot be deseribed
as bays. The underwater contours are not so simple, and Pigeon Island five miles from Glenorchy,
and its two neighbours rise from a subaqueous promontory which extends from the west side half-wa v
across the lake, which is here at its widest, and encloses a deep narrow inlet opening south.

The Dart and Rees rivers enter at the north end and their valleys extend the depression north-
ward ; indeed, for five miles their combined delta forms the lowland between the valley walls. The
Dart leley extends north in line with the north arm for a farther ten miles, but that of the Rees
diverges slightly toward the east.

MounTaINs.

Mountains rise steeply on both sides. Ou the east the Richardson Range extends along the north
arm of the lake and the cast side of the Rees to Centaur Peak (8,284 1%.), a distance of thirty miles.
The divide is generally less than four miles east of the lake and valley, and short torrents cut the highlands
into sharp peaks. Mount Larkins, six miles east-south-east from Glenorchy, rises to 7,324 ft., and
few of the crests are less than 6,000 ft. above sea-level.

On the west side the mountain rampatt is more magsive and formidable, the peaks are higher,
and the streams larger and more widely spaced. The Greenstone, which enters the lake five miles from
Glenorchy, cuts right across the highlands to an easy saddle to the Hollyford ; the passes at the heads
of the canyon- hkc valleys of the Route, Rock, and Bean burns, tributaries of the Dart from the east,
provide much more difficult access to the same river basin. South from the Gireenstone the Thorson
Range forms an unbroken wall on the west side of the northern arm of Wakatipu, and continuing south
separates the Von and Mararoa valleys. The highlands north from the Greenstone are known collectively
as the Humboldt Mountains, and these in the “horth merge into the Barrier Range, lofty highlands of
which the east-west reach of the upper Dart drains the southern flank. The oroai/ Bonpland ridge,
extending unbroken for fifteen miles between the gorges of the Greenstone and Route Burn, rises to a
height of 8,102 ft. in vast precipitous slopes over against Glenorchy. North of the Route Burn, the
chief pwks of the Humboldt Mountains, are Somnus (7,424 ft.) and Cosmos (7,340 ft.), the latter by
some considered part of the Barrier Rdnge,

The highlands between the valleys of the Dart and the Rees constitute the Korbes Range. The
former stream swings round their north and west sides and the sources of the Rees are largely fed from
their northern part ; the main Rees valley lies east of their irregular southern part, the vast massif of
Barnslaw (9,200 ft.). This much-dissected plateau overlooks Paradise lats, an old course of the
Dart, which separates Mount Barnslaw from Mount Alfred (4,548 ft.), the isolated peak rising between
the delta plams of the Dart and Bees.



H.—34. 108

GLACIATION.

Ferrar (1928) has summarized the data on the glaciation of the region. At one time ice filled the
depression that Lake Wakatipu now occupies and all the larger valleys opening from it. {n the
Glenorchy district the evidence of former glaciation is impressive. The over-steepencd fanks of the
mountains, their rectilinear bases, the hanging valleys, and general absence of spurs, the oceagional
patches of moraine as well as the underwater contours of the lake afford conviucing proof. The ice-
worn slopes of the Humboldt and Thomson mountains are steeper than those of the opposing Richardson
Range ; they truncate the schistosity planes of the rocks of the former, whereas they more or less
correspond with those of the latter, which dip west at about 45°.  The stupendous rock wall of Barnslaw
that overlooks Paradise valley is carved from rocks of which the planes are nearly flat.  Hast of
Glenorchy the humped Trig. D ridge that extends along the foot of the range for four miles between
Precipice Creek and Buckler Burn is probably the worn-down remmnant of a massive spur. There is a
marked change in topography at the upper limit of the former ice ; the sharp peaks and serrated erags
of the mountain tops are in strong contrast with the scoured hummocky walls below. The smooth
contours of Mount Alfred (4,548 ft.) and Mount Nicholas (4,827 ft.), near the mouths of the Darb and
Von rivers respectively, show that the glacier overrode their smmmits. From the floor of Paradise
valley ice-smoothed walls rise 7,000 ft. on the south-west flank of Earnslaw ; the thickness of tlLe
ice at Glenorchy was quite as much ; it was at least 6,000 ft. at the west end of the east-west reach of
the lake and the heights of the ice-worn north face of Cecil Peak shows a like thickness at the east end.
where the ice overrode Queenstown Hill 4,200 ft. above the lake-floor. )

Keith Lucas’s (1904) map of the underwater contours of Take Wakatipu shows the deepest part
as a flat floor extending from Queenstown along the south arm for fourteen miles, whence the boltom
rises steadily to Kingston six miles farther south. Park (1909, p. 31), chiefly on the evidence of the
dircetion of glacial strise and the distribution of erratics, considers that the main Waka fipu ice-stronm
divided at Queenstown ‘ one branch continuing down the valley to Kingston, while the other and perhaps
greater branch flowed down the Kawarau valley.” On the other hand the incrensed depth of the Jake
from Queenstown south, without decrease in width to a point eight miles from Queenstown,
suggests that ice was added to the trunk glacier near Queenstown. Such addition could only be
from the Shotover-Lake Hayes basin and the shallow Frankton Arm would then be regarded as o
hanging valley. ‘

Bracngs.

The Buckler Burn, five miles long, discharges from a hanging valley behind the Tow ridge cast of
(lenorchy, flows north between it and the mountains for a mile, and then turns cast to the lake. The
stream, when the lake was at a higher level, formed an extensive fan, the fluviatile gravels resting in
part on the schist at the shore of the lake, and in part on a delta built into it. When the Lake was
lowered the waves cliffed the delta beds and the stream cut through the fluviatile beds and deeply into the
schist and delta.  The fore-set beds of the delta, beautifully exposed for 60 chains along the south bank
of the Buckler Burn, consist of grits and fine gravels which dip at about 25° towards the luke. The height
of the top of the fore-set beds above the present lake is not known. In a rain guily cut in the original
surface of the fan, its mouth being about 40 chains south-east from the (}lenom:hy Post-office, they
reach the top of the terrace face (165 ft. above the lake) except for 2 ft. of w'cll—gmded pebbles.
Another rain gully incised in the delta on the south side of the Buckler Burn shows fore-set beds on a
terrace edge 160 ft. above the lake ; the top of the terrace rises with unbroken slope to the head of the
fan half a mile to the west and 250 ft. above the lake. At the first-mentioned locality the waves of
the lake during pauses in its lowering have cut a series of nine or ten benches so regular in“slopn direction
and width that residents know the place as ““ The Bible.” The terrace top (165 ft.) slopes gently to
the head of the fan ; below it is one 60 ft. wide and 120 ft. above the lake : the next at 95 ft. is 10 ft.
wide ; and another at 80 ft. is 40 ft. wide. The lower benches, which range in height down from 40 ft.
above the lake, are more or less concealed by debris from the rain gully and merge into the (lenorchy
flat, which in part consists of the former flood-plain of the Buckler Bmm. Park (1909, p. 16), deseri hin;z
an area including the east-west reach of Lake Wakatipu, notes that * tiers of old lake-beaches, seven
or more of which can be distinctly traced in different places around the present shore-line, rise to a height
of 150 ft. above the present lake-level, and afford convincing proof that the surface of the lake at one
time stood much higher that it now does.” e gives no further particulars of these heaches, which
may well correspond with those at Glenorchy. There are similar series on the south side of the Bucklor
delta and also on the west shore of the lake a little south of Elfin Bay. Possibly the highest was formed
when the lake discharged over the Kingston moraine, which, according to Hutton (1875, p. 140), rises
to about 175 ft. above water level.

As stated above, the most extensive fan of the Buckler Burn rises to 250 ft. above the lake near
the point where the stream escapes from its schist gorge.  Ahove are higher terraces, remnants of earlier
fans which on the road to the battery of the Glenorchy Scheelite Co. partly conceal the schist bel
the contour 550 ft. above the lake.

On the same road, near the battery, well-graded pehbles, grits, and sands show at two points hetween
the 900 ft. and 1,000 ft. contours. They are wave-sorted heach-beds. MeKay (1881, p. 146) wrote,
*“ Surrounding Lake Wakatipu, and occurring at places favourable to their preservation, the highosﬁ
lake level is frequently marked by well-rounded and wave-worn gravels at 1,000 ft. above the present,
level of the lake. An example of this is seen, at the height indicated, on both sides of the One-mile
Creek near Queenstown.” Possibly these beaches were on the shores of small temporary lakes along
the edge of the glacier, for it is difficult to explain reasonably by what means a lake, 1,000 ft, higher
than the present Wakatipu, was impounded.

ow
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STRUCTURE.

The schistosity planes of the rocks of the tower baxin of the Backicr Burn and those along the cast
gide of the Rees valley strike a little west of north and dip west at about 45° Park (1909) mapped
ten miles of the south end of the Richardson Range and also a twelve-mile strip in the Shotover valley
some miles cant of (lenorchy.  Throughour the known area, which extends for more than twenty
miles of the range, the schist planes strike nearly nortl and dip west at angles that range from 30° 1o
70°. There is similar regularity of structure in obher sehist areas of Otago,

West of the Rees the dips of the planes along éhe sout!
to west 5 at the b of the elifis west of the Rees bridge
nearly horizontal.  On Mount Alfred the sehists on the e
Mine at its north-west toe arc almost fHat.

The dips recorded in
reconcile.  In the Greenstone valley below the Caples junc , L
dip southwest at 40° to 507, but at the lake are less steeply melined.  Melay (1881, p. 138) notes that
the planes on the west shore of the lake and the west Hank of Mount Alfred dip east, and considers that
a synceline crosses the lower part ohliguely in a south-south-cast direction from a point between the Roek
and Bean Buons.  Farther west the dips are mueh steeper and, in places, vestical (1881, pp. 133.-4).
MeKay’s diagrammatic east-west seetion (1881, p. 132) across the north arm of Wakatipu shows the
lake on the trough of a synclme so whatlow wx to be little more than a structural terrace.  The east
wing rises into the Richardson Range and the west turns over info a sharp, decp syneline transected
hy the gorges of the Rock, Route, snd Greenstone streaims.

Great faults bound the region on the cast and on the west. The latter, McEay’s Hollyford Fault
(1892, p. 23), extends rorth and south along the valleys of the Hollyford and its main tributary, Pyke
River. The fanlt on the east side of the Richardson Range, the conrse of which ig nearly straight in a
north-by-cast direction, dips west at about 70°. Melay (1881, p. 136) fizst traced this fault, and Park
(1909) mapped it from Bob’s Cove on Lake Walatipu to Mount Aurum, a distance of more than twenty
miles. MeKay’s name of Moke Creek Fault (1892, p. 23) has priovity over Park’s (1909, p. 27) name of
Moonlight Fault.

Apart from the length and straightness of the shore of the north arm of the Fake Wakatipu and its
continuation, the east wall of the RRees valley, there is some positive evidence of faulting along this
line. North-striking crush bands are exposed in the gorge of the Buekler Burn a fow chains above the
bridge ; the schists on the road half a mile south of the battery dip irregularly ; and shattered rock
is exposed for many chains between the Twelve-mile Creek and the Rees bridge.  These localities are
near the west base of the Richardson Range. Moreover, the depression west of Trig. D. ridge occupied
by Chinaman Flat and the north-south gorge of Buckler Burn, together with the subagqueous nlet
hetween the long, nearly drowned ridge of which Pigeon and Pig Islands are the highest points, could
well be on the same narrow zone.

The evidence for faulting slong the west shore of the north arm and along the lower Dart is chiefly

end of the Hamslaw massf fatten from cast
fip is about 25°, wad ulong Paradise valley
cside dip west at low angles and at Paradise

physiographie, though Paradise lode, at the north-west end of the Mount Alfred schist island, strikes
a little west of north parailel with the general trend of the supposed fault-zone, and may well be regarded
as a subsidiary fracture, and McKay (1881, p. 142) noted on the same line a north-striking fault near
the mouth of Von River.

SCHISTS.

Turner and Hutton (1936), have mapped the schists of the avea here considered, placing them in
subzones 2, 3, and 4 of the Chlorite Zone. The Humboldt Kange consists largely of rocks of subzone
2, those of Mount Harnslaw and the western part of the Richardson Range belong to sabzone 3 and
those of the eastern part of the Richardson Range to subzone 4. The schists are altered from banded
greywackes and argillites and the derived metamorphic rocks differ in hardness, colour, and mineral
proportions nearly as much as did the original sediments.  The planes of schistosity coincide, so far as
known, with those of the original bedding.

Loprs.

The gravels of the streams from the Richardson Range have yielded allavial gold since the early
days of the Otago goldfields and are siill worked to a small extent. The Invivcible auriferous lode,
fifteen miles up the Recs Valley, was discovered in the early ™ eighties 7 and was mined for several
years with some success. Skey identified scheelite from the Buckler Burn as varly as 1864, In 1880
the detrital scheelite which cumbered the riffles of the miners in the Buckler Burn was traced to the
scheelite-bearing quartz veins of the neighbourhood. The Glenorchy lode was first tested about 1882-84
by a Dunedin syndicate, of which the late Professor . ¥. H. Uleich was a leading member.  When
work began good-grade scheelite was worth about £40 per ton, hut the price fell greatly and work stopped.
Nothing of importance was done till about the cnd of 1905, when Messrs. George Reid and James Ly'nch
reprospected the lode. Trom 1906 to 1911 a syndicate, houded by Messrs. George Reid and Robert
Lee, worked the lode steadily, obtaining 308 tons of scheciite worth £31,824.  The Glenorchy Scheelite
Co. was registered in November of 1911, and up to 1919 had produced 632 tons of scheelite worth
£99,987.  Since 1919 to the present time the company has sold about 173 tons of scheelite.  Mr. George
Reid, the manager of the company, furnished most of the above details, as well as a copy of the mine
plan.

It should be noted that all this scheclite was not obtained from the Glenorchy lode, for the yield
from ore and vough concentrates purchased from the parties working other lodes is included.  The
Glenorchy company itself mined ore from other veins, notably from the Mount Alfred Mine near Paradise
and the Junction Mine near the head of Junction Creek, a tributary of the Buckler Burn.
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The Glenorchy lode is on the flanks of Mount Judah, east of the gorge of the Buckler Burn, 600 ff.
above the stream and about a mile and & half east of the village. Tt is worked hy means of eight adits,
the lowest of which is about 2,000 ft. above sea-level and the highest 2,250 ft. It strikes cast-south-
cast and/dips northward at about 12°. The dip is so flat that the strong smooth walis, polished by
movement and up to 8 ft. apart, might almost be spoken of as roof and floor. The filling consists
principally of crushed country and quartz ; calcite, scheelite, pyrite and arsenopyrite occur in smaller
amount. There is usually a little gold, and at a few points rich auriferous quartz has been found. A
battery concentrate from ore mined from adits 10 and 12 contained 42:95 per cent. of WO,, 815 per
cent. of pyrite, 16-24 per cent. of arsenopyrite, as well as 195 dwt. of gold per ton. Tungstite, the
yellow powdery oxide of tungsten, has been seen near the outerops, but is rare. The quartz is more or
less continuous throughout ; the face of a drive practically always shows some quartz. It occurs in Hat
lenses of very different sizes, usually within the lode filling, but in places directly against one or hoth
walls.  The lenses may overlap, being separated by bands of crushed country. This latter forms a
substantial part of the fissure-filling and consists of schist fragments in a matrix of comminuted rock.
It is traversed by veinlets of quartz as well as by many slicken-sided partings blackened with graphite.
The whole is hard and compact, though it tends to disintegrate on the dump. There are minor
irregularities in the lode as well as breaks heads and small faults.
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" The quartz is generally laminated, owing to the prescuce of thin dark layers of “ muilock,” and this
may be interpreted as cvidence of the replacement of crushed country by lode minerals. The scheelite
ocours in small stringers, bunches, and patches in the crushed rock and the quartz, as well as being
disseminated more or less irregularly in quartz lenses of considerable size—.c., 1ft. thick and 30 ft.
to 40 ft. long. It is usually more plentiful near heads, breaks and faults, and in downward * rolls ”
of the lode.  Caleite occurs at many points with the scheelite and is considered a favourable indication
for the mineral. Near the outcrop the calcite has been dissolved, and perhaps on this acecount much
of the scheclite near the surface, and indeed the ore as a whole, is more friable and porous. 'The
sulphides ocour chiefly with the broken schist, and where found in quartz are asually near the dark
graphitic bands.

The ore is distributed along two more or less definite shoots which are separated by u part of the
lode which is barren, or at least contains material not worth extracting. Though considarable move-
ment has taken place along the lode fissure, the country, apart from the crushed rock within the fracture
itself, is not greatly disturbed and the schistosity planes near the lode maintain their strike of about 20°
west of frue north and their westward dip of about 40°.  In plan the iode fissare, which strikes about
17° south of east and dips northward at, say, 12°) truncates the sehist planes on lines which strike about
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95° west of north—a.e., parallel with strike in plan of the piteh of the ore-shoots. That the ore-shoots
follow particular layers of schist is an hypothesis which seems worth investigating.

Kelly’s lode is some 150 . to 200 ft. above the Glenorchy lode, with which 1t is nearly parallel.
Tt seems to have a slightly flatter dip. In its main characteristics the lode and ore are said to be
similar to those of the Glenorchy lode. In places oxides of manganese are prominent near the

outcrop.
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Macalister lode ouferops high on the face of Mount Judah at 3,400 ft. above sea-level ;  the
Lone Star is possibly a northward extensian of Macalister lode. The Amateur lies at about 4,000 ft.
There are at least two other prospects known., Al ave flat-lying fractures, though a thin vertical
vein of quartz and scheelite is reported to have been worked.
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The adit into Grove’s lode, which outerops beside the track on the west side of Junction Oreek,
ig at a point 2,910 ft. above sea-lovel. Junetion Creek drains the st flank of Mount Judah and
Joins the Buckler Burn about three miles east from (Aenor villwge. The lode, which strikes about
10° west of north and dips north st abowt 20°, consists, at the month of the adit, of 2+t of crushed
schist containing vemlets of quartz up to 6in. thick and with an inch or so of pug on both walls,
The adit was open only a few feet and the voof scems to have beesn wenk, The outcrop of the lode is
exposed above the frack for 10 chalns south-east from the adit, sud north-west for 10 chaing to o
point where it crosses the track below which it was traced another 10 chains northward.

A strong lode stiiking north-west and dipping north ab 107 outerons at a height of 3,020 ft.
where the track o the Junetion Battery crosses the ereck. Tt is exposed for at least 5 chains, In places
the formation is 10 ft. wide and conteins 3 . to 4 f. of quartz. A little scheelite has heen mined
from this lode.

The Sunshine Claim, worked hy Thornton and pa
adit and wore than 300 f£. ahove it. The soil and subs 1ave been stuiced off o few sqnare chains
of the hill side, sevesal short adits dviven, and an open cut made. The tormation congists of rather
broken schist containing numerous quartz foliw ap to 2 iu. thick. Quartz lenses up to 2 fi. wide
occupy fractues which strilke in gene at small angles. The schist planes
strike a little west of north and dip » Faulting occurs along the schist plenes, the flat scheelite-
bearing quartz lenses being displaced downward, 10 fi. to 20 . to the west, along some of the
faults. Most of them, however, have small throws. Along some are lenticles of scheelite-bearing
quartz, which, except for the scheelite, are indistinguishable from folize.

A flat fissure carrying scheelite-bearing quartz, prospected half a nule to the north and some
200 ft. above the frack along Junction Creelr, may continue the Sunshine lode in that direction.
Nouth of the Sunshine toward the head of Junction Creek and 350 ft. higher is the Blue Duck (laim,
and at abont 3,900 ft. the Boozer Claim. On the east side of the creck are the Bonnie Jean workings
of the Junction Mine of the Glenorchy Scheelite Co. These are at a height of about 3,500 ft. The
lode is up to 9 {t. thick and dips at about 20° 4o the north. It may be a continuation of the Boozer
lode. Still higher up the bill are the Heather Jock, Siberia, and Aliska workings, the Tast-mentioned
being outside the Junction basin. There are workings still farther south on the shoulder of Mount
Larkin at a still higher eJevation.

A flat sheav about 100 ft. above water-level has bheen prospected on both sides of the Buckler
Burn near the entey of Junction Creek. On the north side of the strearn, on the fank of Mount
Melntosh and about 3,000 ft. above sea-level, Downey’s lode has been worked in a small way.
The Pin Point Claim east of Downey’s and Long Gully Claim to the west have also hoen prospected.
The Melntosh lode, about 5,250 it. above sea-level, strikes nearly east and west and dips north at
about 40° T has heen traced as far north as the Black Peak Claim, where the dip is much flattes.
The Black Peak lode, oocurring at 6,000 ft. near the crest of Mount Mecintosh, has also been extensively
worked.

Near Temple Creek several claims have yielded small amounts of good ore, and in Pulpit Basin
of Temple Peak much shoad scheelite is known 40 ocour. Kennetd's claim, where scheclite occurs
in a crushed formation 1,000 . above the Rees, is about a mile north of Tnvincible Creek.

The Mount Alfred lode near Paradise, at the northern toe of the mountain of that name, has not
been worked for nea:ly twenty years. The adits cannot be entered and the treatment plant is falling
to pieces. The details given were chiefly obtained from M.. George Reid and from the reports of the
Inspectors of Mines. There are four adits, the lowest is 100 ft. above the Dart and 1,250 ft. above
sea-level, and the others are respectively 47 ft., 104 ft., and 135 ft. higher. The outerop, which is
on a low ice-croded ridge, is about 150 ft. above the lowest adit. The lode, as explored by trenching
and driving, is about 800 ft. long and ranges ap to 10 ft. thick, averaging perhaps 5 ft. It
strikes about 20° west of north, and dips from 30° to 60° east, the average dip being about 50°.
The surface trench shows a small displacement of the lode. The lode channel is filled with masses of
broken and crushed sehist containing lenses and veins of quartz, which carries scheelite, calcite, and
sulphides. Where the quartz is thick it usually contains little scheelite. The large quartz lenses appear
to have an echelon arrangement. The seheelite tends to oceur in small veins and bunches or in tiny
patches distributed irregularly through the crushed formation. A small branch lode in the hanging
wall contained much hetter ore than the main lode.

A small flat vein of scheelite-bearing quartz is veported to outerop back from the top of the
Lover’s Leap, a scction of the oliff at the south end of the Barnslaw massif overlooking the Rees bridge.
Another vein is known in Mount Alfred.

The gravels of many of the ams from the Richardson Range are known to contain detrital
scheelite. It was found in Few Cr on the Twelve-mile, which drains the south end of the 1ange to
the east-west reach of Lake Wakatipu. Masses of sundredweight or more have been got in Simpson
Creck. Invineible, Muddy, and Arthur erecks, branches of the Rees, contain it, and it has been found
as far north as Twenty-five-mite Creek, which enters the main river half a mile above Tennox Falls,

So far serions mining hus been attempted only on the Mount Alfred and Glenorchy lodes. In
the former, exploration has extended over o length of 700 1. nod o vertical depth of 160 ft. In the
latter, ore has been worked hv means of eight adits, in four of which the end is from 9 chains to
I chains from davlight. A aven of 8 acies or 9 acves of fissure has heen explored, of which at least
a third, sccording fo the mine plan, carried ore worth extroot] and good ore has been got at a
depth of 240 f6. below the surface, Of the other claling visited none had an opening more than 30 ft.
from the surface, and the report is that no adit in any of the others extends more than 100 #. The
fodes themselves are on planes of decided movement.  The whole secies must extend through a great
streteh of count Some of the lodes have heen traced half 4 mile or more, and the Glenorehy lode
probably underiies the whole mass of Mount Judah,

hes about 20 ehains south of Grove's
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MANGANESE DEPOSIT AT OTAU, BLOCK XIV, WATROA SURVEY DISTRICT.
By J. Heavy.

The deposit outerops on land shown as a mining lease on the Franklin County map comprising
parts of Allotments K. 75 and 95, of the Parish of Otau, and can be reached from Auckland via Hunua
by the road from Happy Valley to Moumoukai Valley, whence a clay road, continued as a track, runs north-
ward to the Mangatawhiri Forks, where the Auckland Tramping Club has recently erected a hut. From
the hut a track goes a mile and a quarter up the branch coming from the north-east, at which point a
stream comes in from the north, the track leading up the spur separating the main stream from thus
tributary to the summit of a ridge approximately 600 ft. above the stream-bed. The manganese
deposit is at the south end of the ridge. It can also be reached from the north side from the head of
Ness Valley, and one of the settlers there has been given a contract to put in a track from that direction
to the deposit. The country is thickly bushed.

The only surface outerop is at a bluff some 200 ft. north of the southern extrenuty of the ridge,
where a solid mass of ore, approximately 25 ft. thick, has been tunnelled through 15 ft. below the cap.
Immediately east of this and 50 ft. lower a drive has been put into the ridge from the east for a distance
of 100 ft., disclosing several seams of ore at that depth. Two other drives, approximately 200 ft.
north and south, have been put in from the western and eastern sides of the ridge respectively.
Manganese ore was found in these drives, but insufficient driving has been done to prove the thickness
of the ore body at each place.

The drives penetrate surface clay, weathered red, into red siliceous greywacke similar to that at
the Bombay manganese deposit. In places this is pugged and shattered by faults, and the lode lies
in a faulted zone trending slightly east of north. That the formation of the deposit at least in part
pre-dates the faulting movements is indicated by the fact that it is itself involved and crushed. The
fanlt-planes are steeply inclined and hade to the west. Hwematite occurs with the manganese.

With the exception of one specimen from the drive farthest to the south, the manganese content
of the ore is fairly constantly over 50 per cent. The following are the analyses supplied by the Dominion
Analyst of specimens sent in :—

(L) @. (3.)
Manganese (per cent.) .. .. .. &b 54-9 54-1
Manganese dioxide (per cent.) .. .. .. 13-1 81-8 740

No. 1, from the southernmost drive, was a specimen of crushed ore and contained a large amount
of heematite. No. 2 was from the drive to the east of and 50 ft. below the outerop on top of the ridge.
No. 3 was from a similar outerop on Mr. Piggott’s farm, two miles south of this. Two further specimens
contained :—

Per Cent. Per Cent.
{4.) (5.)
Total manganese (Mn) .. .. .. .. b8-4 46-0
Manganese dioxide (MnO,) .. .. .. .. 88-2 23-2
Manganese oxide (MnO) 3-4 40-4
Silica (S10,) .. 0-b 255
Ferric oxide (Fe,0,) .. 1-4 4-8
Alumina (A ,, 0,) .. 0-8 0-5
Barium oxide (BaO ).. 0-29 0-02
Lime (Ca0) Nil 1-6
Magnesia (MgO) 0-1 0-2
Copper oxide (CuO) 0-16 0-04
Nickel oxide (NiO) Nil Nil
Cobalt oxide (CoO) .. 0-08 0-06
Sodinm oxide (Na,0) 0-38 2-36
Potassium oxide (K,0) .. .. 0-35 0-06
Water and carbonaceous matter (by difference) 4-34 1-28
100-00 100-00

No. 4 was from the northernmost drive. No. 5 was from the tunnel through the bluff at the top
of the ridge.

The probable extent of the deposit is difficult to state, but it is almost certainly of sufficient economic
value to warrant further prospecting. The indications are that it decreases in size downwards ; its
greatest thickness is approximately 25 ft. at the surface and it is found in a drive over 50 ft. below in
several veins, the greatest being 6 ft. in thickness. It is found to the north and south in drives 400 ft.
apart, and the 6 ft. of ore in the north adit is distinctly encouraging.

15—H. 34.
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UNDERGROUND WATER, WELLINGTON HWOSPITAL.
By J. Hexpursow.

On 16th March, 1937, the writer visited Wellington Hospital, and was shown round the grounds
by the engineer, Mr. Gray, who pointed out the places thought to be water-bearing, stated what was
consumed, and gave other information. Next day a copy of the hospital plan was taken, and on the
21st the writer walked around the hills at the back of the hospital.

Part of the water that falls as rain sinks into the soil and becomes the ground water, which fills
the pores, cracks, and openings underground. At the Wellington Hospital the openings are likely to
be those of the lcose anconsolidated surface deposits, and those in the fissured and shattered ander-
lying hard rocks.

The surface deposits are the gravels, grits, sands, and clays of the flatter areas and the slope deposits
of the hillsides. Water in these is likely to be most abundant at or near their contact with the hard
rock. There is seepage down the folds in the hills at the back of the grounds, and as these gullies
continue some distance cut under the unconsolidated clays, &c., water will be got in wells and bores
sunk in the lower country in the continuations of the little valleys. The seepage at the back of the
superintendent’s residence, and the water found in the lawn in front, is probably from one gully ; the
water reported at the cagtern corner of the Nurses” Home and the north-cast corner of Wards V and
VI may be derived from another. The depth of the underground seepage will increase out from the
hills toward Riddiford Street, where it may be of the order of 50 ft.  As far as the Little valleys extend
under the flatter country the seepages will tend to be concentrated along them. Where there is no
definite depression the sccpage may be a slow percolation not organized into a stream.

Fissure water may well be present at depth below the hospital grounds, for the Newtown-Island
Bay depression lies on a considerable fracture zone and the shattering of the rocks along its length may
extend over a width of 20 chains or more. All the cracks and fissures in this zone are full of water,
and a bore penetrating a fracture system or a brecciated mass will yield water. Bores have been sunk,
and the little data available are as follow :—

(1) Victoria Laundry, Hanson Street: Bore 6in., 150 ft. deep. Yields a little less than
2,000 gallons per hour. This bore was drilled a few months ago, i8 not vet in use, and
the rate of yield is not fully determined.

(2) Thomson and Lewis, Tory Street : Bore 2in., 500 ft. deep. Water rises 3 ft. above top
of pipe, and the yield of 600 gallons per hour has not varied over at least ten years.

(3) ¥Frozen Products, Tennyson Street : Bore 2in., 490 ft. deep. Water flows at about 200
gallons per hour, increased to 600 gallons per hour on pumping, and to 800 gallong
by means of an air lift to 350 ft.

(4) Macarthy’s Brewery, Tory Street : Bore 3in., a little over 500 ft. deep. Water rises to
within 10 ft. of surface, and 700 gallons per hour is pumped. Two other hores were
sunk to about 350 ft. in this property, but without success.

(b) N.Z. Fisheries, Cable Street : Bore 6 in., 600 ft. deep. A little water was got about 150 ft.
down, but the bore was quite useless.

Of the above seven wells, three may be considered satisfactory. The Brewery and Thomson and
Lewis claim that the water, on bacteriological examination, iz sterile. In regard to yield, none is
continuously pumped ; the rates of yield apply only to daily periods of eight hours. With continuous
pumping the daily yield would probably be less than twenty-four times the known hourly rates.

The shallow water as a source of supply for the hospital would, in my opinion, be unsatisfactory
and inadequate, because the water is decidedly iiable to pollution, and becatse the amount is dependent
on rainfall. The quality of the fissure water would probably be excellent, but the quantity required,
about 3,000 gallons per hour continuously, is substantial. The short-period average for the three good
known wells is 1,100 gallons per hour. Four and more—probably five—wells of similar yield would
be necessary to get a sufficient continuous supply. These would probably cost £1,000 each, and the
pumping, storage, and reticulation of the water would be additional. There is the possihility that
no water at all would be obtained, for the arca is not an artesian basin, and boring for fissure water
is decidedly speculative. From the incomplete data available, four of the seven wells in the fissare-
belt are unsuccessful and the proportion is probably greater, for the drilling of an unsuccessful bore
18 not likely to be long remembered except by the fow directly interested. Geophysical work which
in favourable conditions might give some indication of the position of the fissures is unlikely to give
useful information owing to the population density, the many pipes, and the stray electric currents,

WATER-SUPPLIES, HAWKI’S BAY.
By M. OxcrEeY.
IvtrODUCTION.

To find out what information is available about the water-supply of Hawke’s Bay and to collect
and arrange it, the writer visited Hastings and Napier and spent from 10th February to 25th March
in the district. The results are disappointing. Nature has provided water so generously that man
has had little to do fo secure a supply and has not had to give much thought to problems in connection
with it.  The engincers and drillers are fully engaged in their own particular tasks and have not the time
to give to the study of water-supply. A well-driller, for instance, is concerned with drilling his well to
a bed that will produce water, preferably water that will rise above the surface, and pays little attention
to the location of the site, its height above sea-level, or the nature of the beds deilferd through, cxcept
as they affect his job. He has 1o pecuniary reason to keep a log of the well or to make his information
public. There is no board or authority in charge of the water, and no one checks what js heing done,
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No one knows how many wells there are, where they are, or anything about then: except as ‘rhey affect
their own special interest.  Conseq uontly the writer is thankful to those who helped him in his investi-
gation. The drillers, Messrs. A. ¥. Liepst, H. A, MclLean, T. Willan, and C. heyv*ond supplied such
records of the wells as they keep. Mr. Xivans, Borough Engineer, Hastings, Mr. Corbett, Borough
Bngineer, Napier, and Mr. Anderson, Town Board Engineer, Hdvelod{ North, gave information about
their town supplies.  Mr. Dinnje, Public Works Departmont Eungineer, Napier, and Mr. Rochfort, Hawke’s
Bay Rivers Board Hingineer, supplied maps and gave ‘p&ltl(’ll]&l‘b of their work. . Mr. Howard Hill,
of Taupo, son of the late Mr. Henry Hill, who took a leading part in endeavonring to create interest
in the study of Hawke’s Bay water- supp] problems, has lent his father’s manuaseript papers.  Mr.
Pohlen, Pedologist of the Soil Survey Division, supplied special information and pointed out particulars
in the field.

As a result of this preliminary investigation the writer records that it is time the water-supply
was brought under control. The unit of adminisiration cannot be a town or a county, but the drainage
hasin-—that 1s, ull the distriet within the watershed. In the writer’s opinion the und@rgmund water
of Heretannga Plains is provided by the Ngaruroro River percolating into the porous beds of gravel
that underlie the plain, bupplementod by other streams, so that waste has mattered little, for as fast
as water is drawn out of the wells more flows in from the rivers. This happy state of affairg is some-
thing to be thankful for and to be conserved. Very little 1¢ known about the water-table and its
ﬂuctud«tlom, about the number and capacity of the d ifferont water-bearing beds, or about the i impervious
beds which confine some of the water under pressure and on which the different water -bearing beds
are perched.

The surface water is even more neglected. The Rivers Board is doing valuable systematic work
along the lines for which it is constituted, but it is not concerned with water-supply. Very little is known
and very little work is being done to ascertain precise information on rainfall, evaporation, run-off,
or infiltration.

In his paper on National Inland Water Survey published in the Geographical Jouwrnal for June,
1935, B. Cunningham reported :—

“ A national water survey in the technical (and only satisfactory) sense of the word is a
comprehensive and accurate measurement and complete registration so far as may be
practicable of all the water to be found in a country, whether contained in lakes, vivers,
streams, wells, artificial reservoirs, or subterranean strata and cavittes. It should comprise
continuous observation of rainfall, close determination of evaporation and scil absorption in
different localities, systematic gauging of river and stream flow with computation therefrom
of discharge at all stages, historical investigation into the incidence and height of floods,
periodical readings of the surface levels of lakes, wells, and artificial reservoirs, and the
observation and record of the oceurrence, amount, and quality of underground wa wr wherever
it issues to the surface in the form of springs and seepage with explm‘(ztory boring where
desirable.  Very briefly a survey is a process of active research which will trace the course of
water from 1ts first preclpltatlon or condensation on the ground as rain, hail, snow, or dew
to its final disappearance into the sea . . . Water is a national asset. Although in this
country [England] happily plentiful, it is not inexhaustible, and its use 1s accompanied by a
good deal of preventable waste, while its distribution is irregular and imperfect. The time
has arrived when, owing to increasing demands for supplies to meet industrial and commercial
needs, 1t is essential to take stock, check waste, and husband resources so as to use them best.”

The above statement was not written for New Zealand, but we can learn from 1t. The writer
showed that in tackling any water problems we must have the information gathered by the research
workers in meteorology, geology, geography, and topography, and then proceed to gather the infor-
mation relating to hydrology.

Again, in the Tramsactions of the American Geophysical Union for 1956, Part II, p. 481, the
following appears :—

“ Before studies can be made on projects involving either the regulation or the utilization
of water, or before plans can be drawn for structures, ba s10 hydrologlc data must be available.
These data include records of measurements and observations of the quantity per unit of
time of precipitation, stream flow, evaporation, quality of water, materials suspended and
dissolved, elevation of natural water planes on surface and helow and the changes thereof.”’

Of course, a certain amount of work can be done withouat collecting any information, and that is
in general the way development beings; but, ag pointed out by Meinzer,—

“To begin to develop the ground water supply of a valley without first mvestigating its
underground conditions is as unwise as it would be to start to build a railroad without frst
having the route surveyed and the financial results are likely to be no less disastrous.”

PRECIPITATION.

The meteorological data are collected by volunteers, and ohservers are scarce in the ranges where
the bulk of the rain falls. The estimated rainfall is correspondingly unreliable, but is the best available

In his “ Climatic Notes: New Zealand Districts, 1. Hawke’s Bay,” Dr. Kidson, msonssmg
rainfall, remarked —

“ North of Napier the totals are generally above 40in. They increase as one passes
from the coast to the summits of the Maungaharuru and Tangihanga rvanges, where they
reach over 70 in. and over 100 in. respectively. " South of Napier most of the coast has above
40 in., and there is a small area on the Maraetotara Range where the average rises to over
T0in. West of the coastal ranges, however, there is a large avea which receives less than
40 in., and one patch in the valley of the Tukituki River has less than 30 in.  Further westward,
as the land rises, there is a second increase, and 80 in. is exceeded on the summits of the
Ruahines.”
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It is at once evident that in inquiring into the water-supply of Hawke’s Bay it is not a matter
of dealing with Napier Borough, Hastings Borough, Hawke’s Bay County, and so many other districts.
The only unit that can be considered is the drainage basin that gathers all the water that falls within
the bounding watershed. How much rain falls on Heretaunga Plain is useful to know but in itself is
quite insufficient.

~Until more meteorological stations are established, especially in the ranges, it is impossible to
estimate at all closely the amount of water that falls in the drainage basins of the rivers that flow to
Hawke Bay. As shown by Dr. Kidson’s map, the rainfall varies between 40 in. and 80 in., and it seems
that over the catchment area it averages above 50in. The Tukituki drains 950 square miles; the
Ngaruroro, 930 ; and the Tutaekuri, 380. As an inch of rain over a square mile amounts to 14,500,000
gallons, it is evident that more rain falls than can be used. Owing, however, to its irregular distribution
from month to month and from season to season, and to the impossibility of conserving it all, the great
part of the water runs to waste ; at times, however, it is not sufficient to meet demands and restrictions
are imposed upon its use. This seasonal shortage of water is not the only drawback ; in places, owing
to the too lavish outpouring of water from wells flowing wild, the ground becomes waterlogged and
is rendered useless.

Rux-orr.

The amount of water that runs off the surface of Hawke’s Bay could be measured by stream-
gauges, but as this has not been done there are no data to work on. A series of gauges along the
Ngaruroro River should give an important check upon the accepted theory that it is water from the
Ngaruroro that escapes from the river into the gravel under Heretaunga Plain and so maintains the
supply drawn upon by Napier and Hastings and the neighbouring districts. The Tutaekuri, Tukituki,
and the small streams flowing from the hills to the plain will also percolate into any porous gravels
with which they come into contact, but there are no observations to show which streams are supplying
water to the gravel and which are deriving water from it.

LvaporaTION.
So far no records have been obtained to show how much water is evaporated from Hawke’s Bay.

UNDERGROUND WATER.

The amount of water that sinks into the ground in Hawke’s Bay and so becomes available as an
underground supply is not known. So far no well sunk into bedrock has struck water, all the water
being drawn from superficial gravel beds. Until the geology of the district is worked out in detail all
the statements are tentative. It has been known since S.P. Smith’s 1876 sketch of the geology of the
Northern Portion of Hawke’s Bay appeared that a wide cxtensive syncline trends along the Wairoa
River and that the west limb of this syncline continues along Hawke’s Bay district as a series of extensive
gentle dip-slopes descending from the mountains in the west and passing under Hawke’s Bay. If any
porous bed exists in these dip-slopes, with its open head cropping out in the ranges, it will afford an ideal
structure for yielding artesian water. So far no porous bed is known in any of the Tertiary or older
formations.

The only known water-bearing beds in Hawke’s Bay are in the gravels that underlie Ahuriri or
Heretaunga Plain, Ruataniwha Plain, and the other smaller infilled alluvial basins. After the Hawke’s
Bay earthquake of 3rd February, 1931, a geological map was hastily prepared to show the extent of
Heretaunga Plain ; and in the old reports of geological explorations published by the Geological Survey
there is some information about the alluvial basin plains at Ruataniwha, Poukawa, and Hatuma.

These areas have not been mapped in detail, but are shown roughly on the old geological maps
as Recent formations. It is within the limits of these Recent formations that ground water is present
in porous beds.

In some of these areas the ground water-level is so high that parts are covered by permanent lakes ;
and porous beds are so common that it is rare to drill a hole that does not yield water. In some of
them where the water in a porous bed is sealed in between less porous beds and the catchment area is
higher than other parts, the water is under pressure and forms artesian wells ; in some places the pressure
is sufficient to make the water flow above the surface. From the earliest time the springs in the plain
betrayed the presence of water underground. Mr. Hill has recorded that the first well in Hawke’s
Bay was sunk in November, 1866, by Messrs. Lord and Bennett, freshly arrived from Christchurch,
in Peacock’s paddock and though put down 170 ft. did not strike water. The following year, however,
in January two wells got water, one at 145 ft. in Davis’s paddock and the other at 175 ft. at the Mission
Station. The first well in Napier was on the site of Swan’s Brewery and struck a good flow at 212 ft.
Since that time thousands of holes have been drilled throughout the district to different depths and only
a few exceptional ones have not obtained water.

It was soon found that striking water was not merely a matter of drilling deep enough, for some
deep wells failed, including one sunk 600 ft. in 1890 for Mr. Tiffen at Grecnmeadows ; one sunk 753 ft.
for Robjohns and Co. in Napier, one sunk 743 ft. for Napier Borough Council in Napier; and
another sunk 607 ft. for Hastings Borough Council in Hastings. There is no mention of what beds
were bored through in these, except that it is stated that Tiffen’s well, after the first 100 ft., was in blue
fossiliferous clays. They indicate that it is not advisable to go deep in the expectation that the deeper
one goes the more chance there is of getting water.

The drillers soon found that water was widespread in the shallow gravels under the plain and could
be reached by putting a hole down in a place near to or similar to a producing hole. Accordingly, more
and more holes were sunk wider and wider over the plain and there was no difficulty in getting water.
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The work was not supervised or any record kept so that now no one knows how many holes there are,
or where they are. One attempt was made in connestion with drainage work to get a list of the wells
in the different streets in Hastings ; and My, Hvans, the Borough Hngineer, is having this list, which
contains 700 wells, brought up to date and the wells located as to block and section. This work will
afford a start for geiting » systematic recovd of the wells. Unfortunately, the drillers’ records are
defective. Generally they recorded the name of the man for whom they drilled, the depth of the hole,
and the date of payment; no locations of wells, no logs of strata pievced, no records of water-bearing
beds other than the lowest one reached ave kept. Mr. Henry Hill did try to stimulate interest in the
work, and at his request sorne well records were kept; but he could not devote sufficient time to it ;
interest quickly waned and records csased to be kept. IHe wrote in his last article on “ Water-
conservation and Hawke’s Bay Artesian Systems,” published in Trans. N.Z. Inst., Vol. b4, page 127,
as follows :—

“ For many years this question of artesian-water supply has been studied by me, and
records have been kept in the cxpectation that the time will come when the facts that have
accumulated will lead public bodies to unite in the utilization and scientific development
of their water-supplies.”

His son, Mr. Howard Hill, of Taupo, has kindly lent Mr. Henry Hill’s manuscripts relating to
water-supply, and though these are useful they are msufficient. At the present time the driller who
will do the cheapest job gets the work, or the one who will humour the clients with g display with the
divining vod or an alleged water-finding instrument. These many times discredited practices still
find favour and pay so well that even a man who knows they are useless has to resort to them or
lose the job.

From articles in Lhe Johnson National Drillers Journal we see that in the United States in 1935
four States had passed laws requiring drillers to furnish a report on every well they drill. In Utah,
for example, applications must be made for the right to take underground water, and every driller
is obliged to furnish the necessary details regarding the construction of each well.

The New York law being the briefest, is here quoted :—

“HEvery person, partnership, firm or co-partnership engaged or engaging in the
business of well-drilling in the counties of Kings, Queens, Nassau and Suffolk shall hereafter
be lcensed by the State. Licenses therefore shall be issued by the water power and control
commission in the department of conservation. Application for license shall be made upon
a form to be prepared and issued by the said commission furnishing such information as
the commission decms necessary for the purposes of issuance of license. The license shall
require that before the commencement of drilling of any well or wells the driller shall file
a preliminary report with the commission; it shall also provide that upon the completion
of the drilling of any well or wells, a completion report be filed with the commission giving
the log of the well, the size and depth thereof, the capacity of the pump or pumps, attached
or to be attached thereto, and such other mformation pertaining to the withdrawal of
water and operation of said well or wells as the commission by its rules or regulations
may require .

“o The commission may revoke any license for violation of any of the provisions
of this section 7

In commenting on the regulations it is stated ““that there is a definite trend toward regulation
of the well-drilling industry and a recognition of the real importance of ground water conservation.”

In discussion of the Wisconsin code it was said that ** Unwise location and faulty construction
of wells has cost Wisconsin deurly in the past and no doubt many other states find themselves in a
like position. Under the new procedure the chief aim in our state will be to insure proper location,
construction and finishing of wells and proper installation of pumping equipment.” Because
Wisconsin’s geological picture is so varied, many local problems enter into the proper location and
construction of wells. Tor this reagon the legislation included i the law the provision that educa-
tional work be conducted in conjuction with the administration of the law. This law offers splendid
opportunity for educational work not only on the part of weli-drillers, plumbers, and water-system
artisans, but also for owners, health officials, and all others interested. One of the Wisconsin
regulations is “ Excopt as herein otherwise provided, no person, firm or corporation shall engage
in the industry of well-drilling for compensation in this state without having duly registered and
obtained a permit therefor as herein provided. No permit shall be required of any person for driving,
digging or otherwise obtaining ground water supply for his own personal use on real estate owned
or leased by him, but such well and the work done thereon shail comply and be in conformity with
law and the rules and regulations prescribed by the board.”

STRUCTURE.

The Heretaunga Plain would, from the manner of its formation, be inferred to be built of
irregular gravels, sands, silts, and muds deposited by different streams under varying conditions,
but still with large wreas uniform ; this is just what is found by drilling. With adequate records it
would be simple to study the nature and structure of any particular area and the variations from
place to place:”

The best information on any part of the plain is that supplied by Mr. Corbett, Borough Engineer,
Napier, in the logs of the wells sunk by Mr. J. R. Siewart in the vicinity of Nelgon and McLean parks.
The logs and the sketches follow and show that the beds below these sites are fairly similar and yet
have a few minor differences, insignificant in the Council’s wells, but important and disastrous in the
adjoining Sunshine Brewery Well. :
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No. 1, 6 ix. BorE, NELSON PArk, 7TH 1O 291H MAY, 1931,

— ‘I'hickness. i Total Depth. | Remarks.
|

Feet, eet,
Surface filling .. . 3 ..
Harbour mud .. .. 9 12
Blue shingle .. .. 67 79
Papa clays and sands .. 106 184
Blue shingle .. .. 12 196 Water visess 2 11, 7 in. over surface. 275 gallons per minute,
Papa clay .. .. 29 225
Sandy shingle . 20 245 Water vises 11 6. over surface. 165 galions per winute.
Papa .. .. 18 263
Shingle .. .. 9% 2724 Third flow. 375 gallons per minute.

No. 2, 6 1IN, BOB& NEAR MmmnAL FaTnrs, Molman Parg, lst Juwss vo 9t Jovy, 1931,

—— i Thickness. i Total Depth. I Remarks.
— : I
Feet. { Feet.
Clay .. .. .. . .. .. 15 ..
Gravel .. .. .. .. .. .. 66 ‘ 81
Papa sand clay .. .. .. .. .. 1324 : 2134
Gravel .. .. .. .. .. .. 214 ‘ 255
Papa ! 239
Gravel 283 240.
Clay 2541 Slotted.
Gravel 280 280,
Sandy papa 303
Sandy gravels 310
Sandy papa 315 317%.
Gravel 322 Slotted.
Papa 328
Gravels 343 338.
Sandy gravels 348
Ma‘nmum head 16 ft.
Minimum flow : 450 gallons per minute ! ft. above surface.
No. 3, 6 tv. Bory, NEAR 'I‘ODD M‘RI« wr, PINYSIn 51n Aveust, 1931,
S, ‘ Thirkness, ‘\ Total Lepth, ‘ Remarks,
! i
! : Teet,
Surface clay : |
I'ine gravel |
Coarse sand
Sandy papa and clay
Gravel .
Sandy papa 239,
Gravel | Slotted,
Sandy papa i
Gravel !
Sandy clay ! } 204.
Average flow @ 500 gallons per minufe,
No. 4, 6 ix. Bore, McoVay Serunn, wINtsuen 8 JANcary, 1036,
Thickness, Total Depth.
eet. Feet.
Surface clay and filling .. .. .. . .. 15 ..
Gravel . .. .. .. .. B 5 78
Sand and fine arrcwc] . .. .. . .. .. 3 81
Papa .. .. .. .. .. . Lo 60 41
Fine sand .. .. .. .. .. .. .. 10 151
Papa .. . .. .. .. o L. G4 215
Gravel .. . .. .. .. L2 236
Blue sandy shmgﬁln .. .. .. .. .. .. 5 241
Clay . .. .. .. .. .. .. 4 245
Brown shmgle .. .. .. .. .. .. 6 251
Clay with gravel .. .. .. .. .. .. 10 261
Coarse and fine gravel .. .. .. .. .. 19 280
Brown sand and gravel 5 285

Hoad 167 in. over pipe. B

From these wells this area would be regarded as proved to he water-producing, and any one would
expect to get water m any well in the vieinity. Yet the well sunk by the same driller close to the
Napier Bomudh No. 2, 6in. well produced no water. The log is as follows :—

SunsHINE BrEWERY WELL, cLosE 10 Navier Boroven No, 2 ’, R,

Thick Total Depth.
[ Feet,

Clay, gravel, and sand .

Sandy papa .. .. .. .. .. .. 204
Sandy gravul .. .. .. .. 5 209
Papa .. .. .. .. .. .. 2% 236
Sand and papa . .. .. o4y 285
Hard sandstone with g gr avd and shell conglomerate . .. 2 287
Sandy papa .. . .- . ..o 123+ 410

No wator.
Extensive tests at 204 ft, 10 209 f. and 236 ft. failed.
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In drawing the sections showing the position of the water under the plain the records used extend
over many years. No observations are kept at any well, and scasonal or secular changes cannot be
taken into account. It is known that in dry seasons the water-level in some places has fallen—e.g.,
at Pakipaki—and the wells have had to be suuk deeper; but there is no systematic record of any
changes. Ifin a well the water-level falls 6 ft. in onc season information is needed as to whether this is
merely a seasonal fall dependent on dry weather or whether it is part of a progressive secular change.
Taking no notice of the date or the season the sections can be taken to show the generalized water
condition under Heretaunga Plain. They are accordingly useful cnough to show roughly the average
conditions, but cannot be used as a hasis to show changes in the water table or hydrostatic conditions.
They show, too, the state of our knowledge of the beds under the plain. By drawing sections in different
directions many more wells could be included. Such sections would only show that in favourable places
like Clive, Tomoana, Whakatu, and Hastings many wells put down close together tap the same hed
over a fair-sized area.

The wells of Hastings Borough Council have been summarized by Mr. Evans as follows :—

ARTESIAN WELLS FROM WHICH IS DRAWN THE WATER-SUPPLY FOR HASTINGS.
The following artesian wells are situated in Eastbourne Street in the vicinity of the power-station —
Nine wells put down in 1910 (eight, 3 in. diameter ; one, 4 in. diameter).
Average depth, 161 {t.
Total flow into pumping-sump, 450 gallons per minute.
Average flow (1935), 55 gallons per minute.

Fourteen wells put down in 1928 (all 3 in. diameter).
Average depth, 161 ft.

Total flow into sump, 1,000 gallons per minute,
Average flow, 67 gallons per minute.

Two wells put down in 1931-32 (both 6 in. diameter).
Average depth, 299 ft.
Total flow into sump, 900 gallons per minute.

Total flow into pumping-saump, 3,400,000 gallons per day.

This record shows plainly that two water-bearing strata are drawn on by the Council. Three
P Y g
and a half million gallons a day are drawn off without affecting the water-level.

CONFINING-BED.

As is shown mn the McLean Park wells at Napier, in the Hastings Borough wells, and elsewhere,
different water-producing beds are separated by non-producing fine beds that are impervious enough
to confine the water to the coarser layers. Usually the deeper the water-bearing stratum the higher
the water rises. Not enough is known of the beds drilled through to check the extent of any particular
beds. In some wells sand with marine shells is reported ; but the reports are too scrappy to be useful.
In other records beds of fine pumice sand or pumice flour are mentioned, and such beds will be useful
as key beds to check position.

INTERFERENCE AND VARIATION OF WELLS.

Neighbouring wells are reported to interfere with one another. Mr. Liepst reported that in Hastings,
in Eastbourne Street, one well 150 ft. deep was completely dried by another sunk close by in the next
section to 170 ft. Mr. Willan reported that the sinking of the Council well at Havelock lowered several
neighbouring wells ; and that in the houses in Karamu Settlement the water has sunk so that it no longer
rises into the hot-water systems.

It is generally reported that the water in the wells sinks in dry seasdns, and this is to be expected.
This does not mean, however, that the water is being depleted by use. In wet seasons the water in the
wells rises again, and rainfall in the mountains, 1t 1s reported, affects the water-level in the wells in the
plain.  All the evidence points to the explanation that the Ngaruroro supplies the water and controls
the level to which it rises in the wells in the plain.  If this is established it will remove any fear that too
much water might be used, and it will mean that as fast as the water is drawn off at Napier and Hastings,
more flows into the gravel beds from the Ngaruroro. Systematic observations over a long period are
required.

It is reported that wells near the beach and even as far inland as Pakipaki vary with the tides.
Such variation with the tide has been verified elsewhere and would not be surprising, but it should be
checked by systematic observation.

SUBMARINE OUTLET.

From the structure of the Heretaunga Plain it was inferred that the underground water would escape
through outlets under the sea, but on inquiry no reliable information of such submarine outlets was
obtained. The fishermen who trawl in the bay know of no submarine springs. The water along the beach
is reported to rise 25 ft. above sea-level. This may be caused in several ways. The submarine end
of the water-bearing beds may be completely enclosed, or at least so confined hy less porous beds as to
allow this pressure to accumulate. If the submarine ends of the gravels are open and the head is caused
by the difference in gravity between the fresh water and the salt water, points of escape would need to
be 1,000 ft. deep to produce & 25 {t. head at the surface.
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IRRTIGATION.

As shown in the section that extends to the Ngaruroro, the river at Ngatarawa is higher than any
part of Heretaunga Plain.  The river water is now used to supply smali races on the hwhost part of the
flats, and the greater part of the plain could be readily irrigated by extending the races. In a few
places the water from the flowing wells is used for irrigation, and this method can be extended to ail
the area within the boundary of the flowing wells.

In connection with irrigation the danger of drowning useful ground arises and will have to be provided
for.

Excorss WATER.

Although many difficulties arise f'mm q‘mrtfwo of water, some trouble is caused by excess of water,

In places ‘rhe water-level is so high that the omund is naturally water-logged or covered by a pond or
lake. Such conditions have also been 1)10110*11‘{ about artificially in several places by bringing the
underground water to the surface. In many parts wells are to be seen flowing wild. The blﬂff(LL(‘
water flows naturally or is drained to the lowest areas where it forms swanipn and pf)ndq OT C8CAPCS
by evaporation or soakage. Possibly such surface waters in places ave perched on impervious beds
that have empty or partly empty porous beds below, and if so it may he found practicable to bore through
the impervious bed and let the perched water escape.

UNDERGROUND SaLT WATHR.

It was reported in the Hawke’s Bay Herald that salt water was strack in two holes bored in 1920
in the tramway yards at Napler, but the depth was not given. In 1937 Mr. McLean reported salt
water under Richmond Block in & gravel hed that extended from 35 ft. to 90 ft. down. Tt rose to sea-
level—that 1s, 6 ft. 6 in. below the surface—and fluctuated with the tides. The same salt-water bed
was reported below the Marine Parade and on the west of Riverhead Road. No doubt it is much more
extensive. It would be useful to know how far it extends and how it is related to the fresh water above
and below. Samples of it should be analysed. It may be connate water that was buried with the
gravel as it sank or it may be salt water percolating in from the sea.

QUALITY OF THE UNDERGROUND WATER.

Apart from the salt water under Richmond Bleck and the Parade the water under Heretaunga
Plain is fresh. In different parts it is polluted by decaying vegetation ;md hydrogen sulphide, but
over the greater part of the district it has caused no saspicion. Henry THill’s notes contain records
of old analyses.

Porrawa,

Outside the Heretaunga Plain other alluvial plains yield artesian water and flowing wells. In
the Poukawa depression between Opapa and the hill at the kennels eight miles to the north twenty
holes are recorded. Lake Poukawa is evidently perched ; and saline amd fresh springs along the valley
betray escaping ground water. The boundary of the alluvial fill has not heen mapped to the south, but the
extent of the alluvium is indicated on the map in the earthquake report. Several layers are known
to contain water ; but until the height of the surface at the sites of the hores is measured the beds
cannot be placed in their relative posmons. The beds are described as silt, shelly sand, peat, papa,
and limestone grit ; but not one good log is available. The holes struck water from 28 ft. to 240 £t
below the surface, and the water rose 25 ft. ahove it at the highest and in other wells did not vise to the
surface. That the lake 1s not the source of the water is shown by the water rising above it ; in one well
50 ft. above the lake the water rose 13 ft. above the surface.

Ruaraniwra,

Hill (Trans. N.Z. Inst., Vol. 25, pp. 350-53) recorded the discovery of artesian water in Ruataniwha
Plain in a well drilled by Mr. Gilberd on the property of Mr. Harding at Mount Vernon ahbout a mile
north-east of Onga ()nga Township. Me. Hill described Ruatam\\’h as an alluvial pxdm twenty
miles long and elght miles wide formed similarly to Heretaunga Plain.  The hole penctrated the heds
listed below :—

—_— Thickness. Total Depth. i Remarks.

I

Feot. Teet.
Surface gravel .. .. .. 60 .. Unlimited water standing 6 ft. below surface.
Impervious beds . .. 20 80 ..
Gravel .. .. .. .. 40 120 Unlimited water standing 33 ft. below surface.
Impervious bed .. .. .. 15 135
Gravel .. .. .. .. 101 | 236 Water standing 60 {t. bolow surface.
Impervious bed .. .. .. 32 : 268
Gravel .. .. . .. 48 316 Flowing water 18 gallons per minute.

Mr. Hill mentioned that water issued from several strong springs near by and from several large
springs lower down the plain towards Ashcott Station. In his manuseript Mr Hill recorded that Lhm
was a S in. well, located 800 ft. above sea-level, and that the water rose Jb 5. above the surface.  The
manuscript contains the record of a 2in. well sunk for Mr. H. W. Watson at/ Fairfield, Onga Onga,
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which struck water at 390 ft., flowed 300 gallons per hour, and rose 5 ft. ubove the surface ; also of a
well at Harding’s Plantation, of which he gave the log as follows -

| |
Thickness. Total Depth, | lenwarks,

S— — —— = I S ——— — — ——————

’ Feet. Teet.

Shingle .. .. 60 .- Water always 15 ft. below surface.

Shingle and clay : 20 80

Fine shingle .. .. ‘ 20 100

Fine shingle full of houlders Lo 17 117

Iine shingle full of boulders and | 10 127

ved clay ‘

Shingle .. .. . . 100 227 ..

Boulders and blue clay .. e 32 259 Water rose to surface.

Shingle .. .. .. .. 1‘ 57 316 Water rose 16 1t. above surface flow 1,000 galions

! per hour,

Tossibly this vefers to the first well mentioned at Harding’s with the log corrected.
The water from Fairfield was recorded i Hill's notes as soft water containing—

Graing per Gallon.

Sodium chloride i-2
Sodium bicarbonate 250
Caleium bicarbonate 4-86
Magnesium bicarbonate 1-60
Silica 3-02
14-08

Hill recorded two other wells at Onga Onga sunk for Mr. Beamish, the manager of the butter-
factory, respectively 75 ft. and 125 ft. deep. ¥rom the former the record shows the water rose b ft.
above the surface.

These wells have not been located on the map, and the area of alluvium in this part has not been
mapped.

OTarE,

Mr. Leipst reported sinking two 2 in. wells for Mr. Tod at Otanc in 1914 und three more in 1915
to the depths of 49 ft., 58 4., 50 ft., 64 ft., and 52 ft., but gave no log of the wells.  1Lill’s notes contain
a list dated December, 1914, giving six 2 in. wells on Mr, Tod’s—21in., 71 ft.; A, 63ft.; B, 411t
{4 40f6.; D, B8#t.; XK, 52f6. Nothing is stated as to the beds, and only the first well has the flow
stated-—viz., 15 gallons per minute.

Puxerou.

Mr. Leipst reported that in 1915 he tried unsuccessfully for water in Pukehou Swamp for Rev,
A. M. Wilijams by boring » 6 ia. hole 75 {t. and thence driving a 2in. pipe down to 140 ft. and also
by driving five other 2 in. holes 65 it., 65 ft., 80 ft., 80ft., and 94 f1.  Mr. Liepst does not record the
beds passed through.

SUMMARY.

The cvidence gathered shows that Hawke’s Bay is amply supplied with water, but yet suffers
dry spells in which rainfall alone does not produce enough water. The Heretaunga Plain is wonder-
fuily constructed to provide innumerable flowing wells of good potable water. This underground
water has been hurriedly and somewhat irresponsibly developed, but has not been depleted and
probably cannoct be until the draw-off exceeds the flow in the Ngaruroro River.

The surface water-supply has been so little studied that Little of value is known about it. The
Ngaruroro runs above the level of Heretaunga Plain and could be used to irrigate it. The underground
water rises above the surface over a large payt of the plain and can also be used for irrigation.

Excess water is causing trouble and is likely to give more.

The other alluvial plains resemble Heretaunga Plain; and flowing wells have been established in
them at Otane, Ruataniwha, and Poukawa.

BLACK BURN COALIMIELD.
H. B. Fyre and H, WeLLMAK,
IxTRODUCTION.

Locality and Access—The Btate Coal reserve at the Blackburn is an area of 13-5 square miles,
coinprising parts of Blocks VIII, IX, XII, and XHI of Ngakawau Survey District, Buller County,
Nelson Land District. It is on the eastern edge of the Buller Coalfield and roughly midway between
Seddonville and Lyell.  The only practicable route to the area is from Stockton by way of the Westport-
Stockton Coal Co’s haulage tramway to the Stockton Mine, a distance of six miles, and thence across
vountry by rough track for an additional six miles. The latter part of this route, from the Stockton
Mine to the Blackburn Pakihi, follows the prospector’s track to the upper Ngakawau and Mossy Creek
bagins, and though suitable for packhorse transport in the fine summer months it soon becomes
impassable for horses during wet weather.

Field-work.—This report is based on reconnaissance surveys of the greater part of the reserve,
as well as of adjacent areas where information bearing on its potentialities as a coal-field could be
obtained. In addition, both writers made the detailed geologic and topographic mapping of that
portion of the reserve which was considered to offer sufficiently encouraging prospects to warrant such
mapping. Field-work began towards the end of January, 1936, and continted to the end of March,
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1937, dusing  period the junior writer mapped, by plane table supplemented by stadia traverses
on & seale of Bin. to the mile, that part of the veserve embodied in the accompanying plan, in all an
ares of five square miles.  Throughous the survey intersections on minor brigs established by theodolite
were taken for control.

The senior writer was in the field for a total period of three weeks ab the beginning and end of the
field-work.

Acknowledgmenis.—For as nee In trangport of camp gear and supplies the Geological Survey
i indobted to Mr. €. Sehadick, Buller County Hagmeer ; to Mr. T. Mucgie, manager of the Westport-
Hrockton Cosl Co's Mine; and to the e

¢ oyees of that company who willingly co-operated. The
> of the District Placemient Officer, Westport, My, Anthony, in placing tools snd eqaipment

posal of the survey is also appreciated.

Previous Observers.—In 1877 Robert Denniston published his “Detailed Notes on the Buller

Coal Hield ” in the © Reports of Geological Explorations during 1874-76,” No. 9 of the reports of the

old Geological Burvey. e described several sections containing coal within the Blackburn Reserve :

some of these cannot be accarately located.

in the same volume . Herbert Cox published his “ Report on the Survey of the Buller Coal
Hield.” He roferred especially to the area here considered on p. 116 as the * Upper Orikaka Country,”
and one of the geologic scctions accompanying the report that he described as * Section through
Ouilcaka Valley N8 is a section through the Blackburn.

The most detailed and comprehensive account of the avea is that by P. G. Morgan and J. A.
Bartram in ” The Geology and Mineral Resources of the Buller-Mohikmui Subdivision, Westport
Division,” N.Z.G.8. Bulletin No. 17 (New Series).  This publication makes several references to
the Blackbuen area, and pages 150-152 deal particularly with it. Reference iz made to these
publications in the following report.

GENERAL DESCRIPTION OF THE RESERVE.

The greater portion of the veserve consists of monotonous broadly terraced land at elevations
of from 900 ft. to 1,400 ft., relieved by the northern end of the Mount Berners ridge (2,390 ft.)
and the low hills of the divide between the Ngakawau and Mackley vivers. There are two prominent
remunants of erosion, Island Hill (1,330 %) and Isolated Hill (1,280 ft.), toward the western boundary
of the reserve, which meludes in addition the lower slopes of the elevated Mount William block to
the west. Some 900 acres bordering the Upper Blackburn is poorly drained, swampy, pakihi land
up to 20 ft. above stream level, but with the exception of another 150 acres of pakihi between the
Blackburn Stream and the Ngakawau, 120 chains scuth-east of Trig. AS, the remainder of the reserve
is covered with beech and rain forest and large patches of manuka.

The arca is drained eatirely by the Ngakawau and its tributary the Blackburn, which south
of Island Hill is a sluggish meandering stream entrenched 3 ft. or 4 ft. in an ill-defined Hood-plain
that merges into the sarrounding pakihi. About 15 chains north-west from Island Hill the Blackburn
mges over resistant sandstones and grits in a 50 ft. fall, whence it flows for 29 chains in a maturely
aded reach before plunging over another outerop of the same resistant rocks in a waterfall 36 f6.
high. Downstream from here the Blackburn is entrenched 100 6. or more below the bordering
high-level terrace and flows by throe maturely graded reaches separated by two short rapids to its
junction with the Ngakawau. Hach of the two upper of these reaches is controlled by granite masses
on which the stream is superposed ; the lowest reach is controlled by base level at the Neakawau
junction.

The two waterfalls in the Blackburn are matched by two corresponding falls in its tributary—
Mullocky Creek—and as this latter creck is cut entirely in soft Kaiata mudstone, the falls have
receded 30 chains farther hoadward than they have in the Blackburn, which above the confluence
is cut 1n the more resistant basal Kalate mudstone and Brunner beds.

The headwaters of the Blackburn from a point 60 chains north-west from Island Hill formerly
flowed to the Ngakawau by Erin Creek, a tributary of St. Patrick Stream. Remnants of terraces in
the Upper Blackburn some 35 ft. to 40 {t. above present strear-level match an extensive river-planed
fat with an absndoned stream channel between the Hirin and the Blackburn. This latter throtighout
its course flows over much less granite than does the Lirin and has captured its present headwaters
from this stream by more rapid headward erosion. ’

The catchment area of the Blackburn upstream from Island Hill is about two square miles,
and in this portion of its course the stream averages 6 ft. across near the south end of the pakihi and
15 ft. across at the north end. It is entrenched from 3 ft. to 6 ft. below much of the pakihi, the
sarface of which consists of a shallow cover of alluvium resting on a somewhat imperious mudstone,
so that during wet weather there is a relatively rapid run-off with consequent flooding of the pakihi
adjacent to the stream. As the greater part of the possible coal-bearing area underlies that portion
of the pakihi which is only some 20 ft. at most above stream-level, it would seem that under the
present system of coal-mining as practised in New Zealand only a small percentage of extraction
would be possible without taking a risk of allowing surface water to enter the workings.

The only other river of importance within the reserve is the Ngakawau, which after emerging
from the Glasgow Range flows for two miles and a half across the north-east corner of the reserve.

STRUCTURE.

Outline—The reserve occupics portion of the structural depression between the highlands of
the Glasgow Range on the east, and the Papahaua Range (Mounts Rochfort, William, Frederick,
Stockton, &ec.) on the west. This depression is the northern continuation of what is described in
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Bulletin No. 17 as the Inangahua Graben, but in the area north of the Buller River it has features
characterizing a fault-angle dopugswn and 1n reality 1s a Q()InbllldMOu of these two structural types.
Thus the authors of Bul]etm No. 17 write, ““ the western limit 7 [of the Inangahua Graben north of
the Builer] i3 somewhat indefinite, or rather, there is difficulty in defining it (p. 52). The reason
for the dl{ﬁculty in defining it is because the structure is not a snnplo graben. The north-cast-striking
Papahaua block, from the higher portions of which much of the Tertiary strata has been removed
exposing the granitic undermass, dips south-cast towards the Glasgow fault, but » number of minor
north--east~—:~;1'rrimng7 faults traverse it, and with the exception of the western most faults bounding
two small horst-like blocks—the Mount Berners ridge, and the ridge between New and Slug
(reeks-——the downthrow is to the cast. Some of these faults are shown on the Mokihinui-Liyell sheet
accompanying Bulletin No. 17, but in addition the contours of the back-slope of the Mount William
block suggest the presence of small strike-faults traversing it, not shown on the map. The Black-
burn fault-zone is the westernmost of these subsidiar faults travers sing the regerve, and though the
throw on it amounts to several hundred feect within this area it dies out rapidly in both directions
beyond it. To this fault is due the preservation of apparently the most valuable portion of the
reserve, for it dropped much of the coal-bearing strata below erosion level. Next in importance are
the faults along the Mount Berners ridge, which 13 of granite upthrown to the east. These faults
die out north-eastward before reaching Ngakawau River, and south-westward only the larger of
the two reaches the Mackley River, beyond which it is not well established. Minor faults close to the
eastern boundary of this Mount Berners bloek give the impression that it may be a small hovst, but
some outerops show the Tertiaries resting on the granite, dipping westward so that the structure of
this minor block 1s a miniature repetition of the Papahaua block. Within half a mile east of the
reserve, the Glasgow Fault cuts off the eastward extension of the Tertlary rocks and upthrows
the granite and metamorphic rocks of the Glasgow Range some thousands of feet.

Denniston (1877, pp. 121-71) interpreted the broad structural outlines of the part of the depression
oceupied by the reserve as those of a basin-sha ped coal arca. Cox (1877, pp. 17-29) did not comment
on the structure of the “ Upper Orikaka Country ” in hisreport, but his eross-section through © Orikaka
Valley N.8.” shows that he considered the coal-measures rested on u basement of marked relief.

Morgan and Bartrum (1915) showed in the cross-sections accompanying Bulletin No. 17 that they
considered the Blackburn field west of the Mount Berners ridge to be a structural basin or brosd rsyncﬁnu]
fold much of the east limb of which iz cut off by the Mount Berners fault. They pointed out
that a moderately irregular or undulatory structure appears in the Blackburn, and they uppavently
considered that this was superposed on the larger synclinal fold.

The writers interpret the structure as a broad synecline, folded along a north-cast axis, and
superposed on this broad folding are minor folds and fractures. This interpretation is practically
identical with the opinions expressed in Bulletin No. 17, as will be gathered from the following account
in which for convenience of description different subsidiar ry structural biocks veferred to on the map
are lettered alphabetically

The western margin of the possible coal-bearing area is bounded by the north-cast-striking
Blackburn Fault, the throw on which brings up the granite and must amount to several hundred feet.
Hast of this fault are two narrow elongated fault-blocks, B and C, in which coal cither ouferops or s
probably present at no great depth. These two blocks do not appear to be broken by minor faults,
but there is no positive proof of their absence.

Bloek A :  Throughout block A, the northernmost block containing a seam of workable thickness,
the strata are either horlzontal or dlp east and south-east at angles up Lo 25°  'This dip was recorded
at the coal outcrop at the northern edge of the block, where a small south-cast-striking normal fault
dipping south-west at 40° downthrows the coal about 12ft. Other minor faults may intersect this
block.

Block B: Within block B the strata dip probably easterly throughout the southern two-thirds
of its length, but north of this the beds are synelinaily folded, the strata being more or less horizontal
over a small area at its north extremity.

West of Island Hill, within a faulted area, are some westerly dips up to 60°, but these steep dips
probably do not persist beyond the east- looundmg> fault-zone, the throw on w hich may be as much as
250 ft. to 300 ft., about midway along the block. Assuming that the one recorded easterly dip of 15°
midway along the block represents the average dip of the strata south of this, the casterly dip of 30°
some 35 chains south-west being disregarded because it probably represents the drag of the fault, the
coal horizon 1s nowhere at a greater depth than 250 ft. to 300 ft. in any part of the block, and throughous
much of it this horizon would be at a much less depth, especially if the synclinal structure at its north
persists throughout its southern end. By analogy with block C, the structure of which is better
displayed, it is thought that the southern portion of block B is homoclinally folded.

Block C:  Over the greater length of block C south-easterly dips of from 5° to 10” prevail, but at
its southern end the block rises and the strata dip north-west.

Block D Block D, east of blocks B and C, is roughly two miles long in a north-easterly direction,
and about 60 chains wide. It does not appear to be intersected by any majoy faults. The Tertiary
rocks between the flanking faults are folded with little or no fracturing inte two synclines and two
anticlinas the axes of which pitch north-east, in which direction the fmdmg gives place to a single broad
synclinal fold. The structure perhaps may be more correctly interpreted as two basing aligned along
a north-east axis. West of the small synclinal and anticlinal folds at the south of the block is a small
upfaulted block, which appears to represent an anticlinal fold that has fractured along its limbs.
There is little dlbplacement along the faults bounding it, and to the north they die out and the strata
assume a regular easterly dip.
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s foand out whout the structure of Block B, as Mullocky Creek, the only
watercourse of suificient size to afford any outerops that traverses it, flows through Upper Kaiaba
mudstone which containg no recognizable key bed. The seetion along Mullocky Creek suggests thab
the portion of the block cast of a line continuing the strike of the north-east fault between blocks D
and  as far as the small north-west fault exposed in Mullocky Creck, 60 chains upstream from its
junetion with the Blackburn, is synclinally folded along a north-east axis paralleling the grain of the
area, and that between Island Hill and this small fault there is another north-east-striking synclinal
fold, possibly with a piteh to the north.  No major faulting was detected along Mullocky Creek except
Mullocky Fault, which forms the eastern boundary of block E, and which brings up the granite and
busal coal-measures against the mudstones of this block.

Between Mullocky Fault and the main Mount Berners Fault, a few chains to the east, is a snall
patch of Tertiary recks low in the sequence.  No coal is known to crop out in this area, and though it
is possible the coal has been completely eroded from this block, it seeras more probable that coal was
never present, as in othor parts of the reserve the coal is close to the basal rocks.

Within half a mile of the castern boundary of the reserve is the Glasgow Fault, along which the
highlands of the Glasgow Range have been clevated some thousands of feet. Where this fault crosses
the Mackley the lower carbonaccous micaceous Kaiata mudstone is dragged up and dips west at high
angles. Probably throughout its course east of the reserve there is considerable drag on this fault
but that the offect of the drag extends as far as the reserve ix unlikely.

>

STRATIGRAPHY.

The rocks on which the coal-measures rest are pre-Tertiary granite and gneiss with possibly a
Little infaulted Palwozoic sediments, but the latter were nowhere observed within the reserve. 'The
surface truncating them is desceribed in Bulletin No. 17 as “ sufficiently levelled to he termed a pene-
plain 7 {p. 49), on the surface of which © was a shallow freshwater lake akes ” (p. 60) in which the
coal-measures accumulated.  Apparently the authors would thus explain the lenticular scams.

As the underlying rocks of the area can be studied only at the south end of bleck D no definite
mformation can be given about the erosion surface truncating them throughout the reserve. The
surface of the granite there is decidedly hummocky, two yranite ridges cropping out in the cores of
anticlines. These granite ridges are not residuns of erosion around which the sediments were deposited.,
but are folds in the granite basement, for the overlymg sediments conform in dip with the granite
surface. They show no trace of fault

On the surface of pro-Te evidently was not highly frregular when the coal-
measures formed but which probal ed o namber of more or loss connected basing, acomwmulated
a series of conglomerutes, giits, coal-forming material, grits, and sandstones of a total thickness of from
50 ft. to 100£t. These Brunner beds were succeeded by the lower Kaiata beds, which are micaceons
sandstones, more ot less carbonaceons and poorly {ossiliferous, and grade up into the typical Kaiata
nudstone.  The maximum thick of of beds in the avea is 700 ft., giving a total thickness of
sediments of abouat 800 It sumuta depth that any hole would have to be drilled to reach
the granite. The apparently great thickness of the fower Kaiata beds in the lower part of Coal Creck
is due presumably to strike-faulting.

The Hawk’s Craig Breceia, which is of cot

widerabie thickness in other parts of the Buller-Mokihinui
subdivision, nowhere crops out within the reserve.  The Brouner beds consist of fine-grained sandstone
o1 grit, with at places a basal conglonierate, the conponents of which are mainly quartz pebbles with
granite, groywacke, or horafels.  The coarsest facles of the conglomerate crops out along the Mount
Berness Hault, where the boulders vauy be as much as o foot throug Grits or sandstones, tvpically
arkosic, may replace the conglomernte and form the basal beds. These grade upward into o micaceous
sandstone of varying thickness ; usually o thin carbonaceous mieaccous sandstone forms the floor of
the seam.

The coal 18 o hard, bright homogeneous bituminous coal with lumps of retinite scattered sparingly
and 18 In every way similar to that at present mined at Stockton.

Near the outcerop a considerable amount of clayey material has found its way along joint planes
to distances of 8 ft. to 10 ft. into the searm, and it is possible that in those blocks with shallow overburden
a considorable amount of coal will be similarly contaminated, so that it may be necessary to wash some
of the coal before marketing.

Wherever the coal is adjacent to a faunlt it i intensely slickensided, but usually not crushed, so that
it does not disintegrate into excessively small sizes on working.

In some localities thin filmg of pyrite aze fairly plentiful along fractares and cleavages and
occasionally us small nests in the coal.

Toward the south-west corner of the reserve, along the western bounding fault-zone, much of
the coal shows a vone-in-cone structure.  That the structure is due to stresses which have affected the
seam can be inferred from the slickensided-like appearance of the exposed conic surfaces, and the
structure was probably induced during or prior to the faulting movements, and resulted from the stresses
then active. Bimilar cone-in-cone structure was noted in bituminous coal in West Virginia by Paul
H. Price (" Cone-in-cone in Coal,” Abstract of paper, Proe. Geol. Soc. Am. for 1933, pp. 102-3, published
1934), who concluded that * Couical structures represent planes of maximum shear from vertical
stress.”  Apparently in the area to which Price refers the axes of the cones are vertical, but at the Black-
burn they are rore or less parallel to the Aoor of the coal, so that the stresses inducing the structure
were probably applied more or less parallel to the bedding-plane.  The application of a stress parallel
to the bedding is quite possible in the Blackburn, for some of the blocks involved in the fault movements
could be wedged between more resistant blocks, and the granite basement being so close to the coal-
searn would be strong enough to prevent complete crushing of the coal.
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Nenniston recognized two coal horizons within the veserve, for his sections refer to an “ upper ”
and a “ lower ” seam. Apparently Cox aceepted Denniston’s interpretation, for he used some of Dennis-
ton’s sections in his report in deseribing some of the outcrops and he showed two seams in the cross-
section incorrectly entitled © Section through Ovikalka Valley N.8.”7 This i3 a section from a point
a little east of the junction of the Blac k:,m“n with the Ngakawau, south-westerly to the Orikala
valley. Neither of these writers described any one section in which both seams cropped out. Morga
and Bartrum (1915, p. 152) were uncertain whether there are two coal horizons at the south end of the

reserve. The writers have seen no reason to consider that more than one coal horizon is present, but
there may be several isolated or connected coal seams or lenses at this horizon, and some of these lenses
may be split by sandstone bands. When drilling the bores must all be taken to the granite.

At the south end of the rescrve the conl-seam is markes iy lenticular and thing out from 40 ff m
Lft. 6in. in a north-easterly direction in a distance of 15 chains. Thirty chains
[solated Hill no coal shows in the basal sandstones.  Similar variations may ocenr thronghout the fu 1.
This rapid thickening and thinning of the coal will necessitato close spacing of bore-holes to prove the
area (say, at 10 chains intervals along any pmposm} line of holes), though distance hebween hores may be
increased according to the evidence given by the cores as drilling proceeds.

A thin band of shaly sandstone, move or less carbonaceous and oceasionally with Jeaf impression.
overlies the coal, and this is succeedod by arkosic sands and grits.

No definite line can be drawn in the field between these terrestrial Brunner beds and the overlying
Kaiata marine sandstones into which they grade. Within the reserve the lower Kalata sandstones
are poorly fossiliferous and contain a Turitella determined by Dr. Marwick as Spirocolpus, and occasion-
ally a massive oyster, the former heing move widely distributed.  Spirocolpus is known to vange from
Hocene to Upper Oligocene.

The lower Kaiata beds grade into the upper Kalata mudstone, which is a pootly fo
bluish-grey, suphxl) Q%IC?LI‘GOU mudstone.

Pleistocens and Recent terrace gravels form o veneer over moest of the area, the former outeropping
at heights up to 350 ft. above the river-level. These gravels have been prospected in places, but
although they contain traces of gold they are nowhere of cconomic value

siliferous, massive

]
&t

AmounT or COAL.

Unfortunately, the positive evidence on which tonnage estimates may be based is decidedly
meagre, and in endeavouring to arrive at seme figure which may fairly repeesent the probable amonnt
of coal in the reserve all tho arca of eight square miles other than that covered by the detailed map,
and part of that included in it, is constdered barren. The ahsence of coal onterops within this ar
may be insufficient reason for regarding it barren, for over much of it only the Kaiata mudstone crops
out ; but the definite absence of any ¢ oa! in the Bronner heds other than the few poor outerops deseribed
elsewhere, in the Mossy Creek- Ma,ckl(w valley to the south of the reserve, permit of no other assumption,
Ospecmllv when it is remembered large tracts of coal-measures either ‘u:rcn or too poor to work ar
in the Buller field (1915, p. 149).  On the other hand, it may be argued that as ﬂn; coal thickens
to workable seams at the south of the reserve, several thick coal-lenses may 11ndorl1<\ 11“( a b
considered barren.  To prove or disprove this will entail a costly boring programime, and a s appeare
t0 be no possibility of obtaining additional informa uiou as to the best location for bore S%t“m v»h‘}m It
the “ barren ” avea was not mapp@d. Proving this “ barren ” avca seems justified only if
resources of the remainder of the reserve can L@ sconomically mined, and should follow whe
from such mining operations is sufficiently advanced to Dﬂrvm’r some inference as to the po
of this *“ barren ” area.

The figures in the following table show that probably 5,085,000 tons of workable coal is present
in that p01t10n of the reserve covered by the detailed map. T hese figures, when cons 1dorm ;
rough estimate of 3,000,000 tons by Morgan and Bartrum (1915, p. 8/’) for this area, show that any
assumption that huge coal resources are burled in the Blackburn Reserve are unwarzanted.

For the purpose of estimating the amount of coal in the field the different areas are considered
separately. In the table half the d,(,ulldl area of each block is stated in the second columm, and this
is considered to contain a workable seamn which would average out to the minimum thickness as stated
in the third colummn. Thus the seam may be less than the assumed minimum thickness in part of the
half-area, but it may be much thicker over other parts of it. The fourth column gives the co-ordinates
of the outcrops on which the ealculations are based, and the detailed deseription of these outcrops
is given on following pages:

ca

Co-ordinates of Coal ‘

i Area throu;,lm\u, W hl(]l : Aver
Block, | Workable Seam can be Thicke

Workable

of Cioal Cruterops in Block on 4 Boemarks,
expected. He - which Estimates arve hased.]
Irt. Tons. (N.) (1.
A .. |40 acres .. .. 5 300,006 | 731-3 1,615-0 | Block may he  considerably

711-0 1,601-0

broken by minor faults.  Only

shallow boring necessary to

arca. Maximum depth

wole, 150 f

300,060 6712 1,5666-5 Minor faulting must be exnected
)

R .. | 40 acres

614-( 1 b)“)-’i in this bio
C 25 acres .. .. 6 225,000 6140 1.522-5

5002 L, )4><}~(>
B .| 220 acres G 2,960,000 6834 ] 7V)Q‘ o5

6712 1,566-5

614-9 1,522-5

5902 15090

In addition to this tonnage about 300,000 tons of easily won coal is present in the outerop area
south of block 0, Total, 5,085,000 tons.
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Cloar. OuTcrops.

The observed outerops of coal are briefly described. Their positions can he readily fixed from the
co-ordinates on the geological map :—

711 N. 1601 E-—This outcrop is in Waterfall Creck. A good description of the locality is given
m Bulletin 17, p. 151, where it was stated that the thickness of the seam could not be estimated, but
was considered to exceed 10ft. and that the outerop was 960 ft. above sea-level. A considerable
amonnt of coal shows in the creek-bed, involved in the fault which crosses it within 2 chains of its own
junction with the Blackburn. Minor strike faults intersect the sandstone upstream from the main
fault. A pit was sunk adjacent to the creek-bed on the coal outcropping at the foot of the waterfall
immediately west of the fault.

A soction upward from the bottom of the pit showed resting on a sandstone floor 2 ft. 2 in. coal,
Lin. shale parting, 3 ft. 5 in. coal with an irregular eroded upper surface. TIn the coarse sandstone and
grit overlying the seam are some angular fragments of coal up to 4 in. across. At 40 ft. above the
coal 18 the fossiliferous zone of the Kaiata beds with the large Ostres. The average dip in this locality
15 10° east and the strike 8° north of east.

731-3 N, 1615 B.  (Sample-locality No. 7).—At the head of a small tributary of Coal Creek joining
it 20 chains from its conflucnce with the Blackburn, heneath a few inches of soil and sandstone 18 a
7 ft. scam of hard bright coal which overlies a band of sandstone 2 ft. 6 in. thick which in turn overlies
3 ft. of similar coal. No floor is showing and the strata strike north 30° east and dip south-east at
25°. A fault striking 31° west of north and dipping south-west at 45° downthrows the coal about
10 ft. to the west.  About a chain down this creek another outcrop shows 6 ft. of coal (roof not exposed)
overlying 2 ft. 4 in. of sandstone, which rests on 3 ft. of coal with no floor exposed. Apparently the
same fault as that traversing the outerop upstream intersects this outcrop ; it strikes 25° east of
north, dips south-cast at 28° , and downthrows about 10 ft. to the east. The strata west of the fault
strike 23° east of north and dip north-west at 13°.  Neither of these outerops gives a definite indication
of the thickness of the seam, but there is probably at least 10 ft. of coal here, split by a sandstone hand
2 ft. 6in. thick, the upper split being 6 ft. to 7 ft. thick.

709 N. 1610 F.—This is the locality in the Blackburn referred to in Bulletin No. 17, page 151,
two miles and a half above its junction with the Ngakawau. The two outcrops there described
refer to a discontinuous outerop of two thin coal-seams which at one point of observation “ strike 204°
and dip 10° to the east-south-east, one seam heing 3in. thick and the other 81in. or 9in. thick.”
At the other point is “ grif, succeeded in downward order by 10 in. to 12 in. dark shale, 9 in. coal,
2. to 3in. shale, 7 in. coal, 5 in. carbonaceous micaceous shale. The rocks strike 236° and dip at
12° to the south-cast.”” These two sections are representative of the coal-seams of this locality, which
are a foot or two from the granite.

698 N. 1599 E.—This outerop is beneath a waterfall in a tributary of the Blackburn, east of the
narrow strip of infaulted granite, where carbonacecus shale and sandstone, somewhat disturbed by the
fault, rest on granite. A few fect of sandstone overlie, followed by the lower Kaiata sandstone with
the fossiliferous Ostrea horizon. The carbonaceous shale is probably the same horizon as the coal of
outerop 709 N. 1610 E.

685 N. 1570 E—In a bend of the Blackburn on the left bank, north-west of Island Hill, some
carbonaceous shaly bands are interbedded with thin coaly layers and sandstone, the whole thickness of
these beds being 18 in. These are enclosed in an indurated sandstone showing much jointing sub-
parallel to the bedding, and are overlain within a few feet by the lower fossiliferous Kaiata sandstone.
These beds dip south-cast at 20°.  There is no evidence for considering this outcrop a higher horizon
fhan that of the thicker coal-seams elsewhere in the area, though it may possibly be so.

671-2 N. 1566-5 E. (Sample-locality No. 2).—This section is described on p. 151 of Bulletin No. 17.
A comparison of the description in that Bulletin with the following shows that over the small distance
in which these sections were observed, considerable variation occurs in the sequence within the coal-
hearing hozizon.

A small pit was sunk on an outcrop of coal at a bend in the Blackburn a quarter of a mile west of
Island Ffill.  The section there exposed is :—

Soil and clay .. .. .. .. .. .. .. 21t 6in.
Carbonaceous shale and coaly layers .. .. .. .. .. 1ft. 5in.
Carbonaceous micaccous sandstone .. .. .. .. .o 1ft. 5in.
Coal and carbonaceous shale .. .. . .. .. .. 1ft. to 6 in.
Micaceous clay with coaly streaks and quartz sands .. .. .. .. 216 2in.
Coal .. .. .. . .. .. .. .. .. 4ft. 6in.
Carbonaceous mudstone (holing dirt) .. .. .. .. .. 6in. to 8in.

Sandstone floor.
The coal, which strikes 25° east of north and dips north-west at 30°, is highly jointed and crushed,
with clay disseminated along joint planes.
Downstream 50 ft. from here the section is :—

Soil and clay .. .. .. .. .. .. .. .. 1ft. 8in.
Carbonaceous shale . .. .. .. .. .. .. 9in.
Dirty coal .. .. .. . .. .. .. .. Tin.
Shale and carbonaceous material .. .. .. .. .. .. 1ft
Jarbonaccous shale and sandstone with coaly streaks .. R .o Lt lin,
Sandstone .. .. . .. .. .. .. .. Gin.,
Shale and impure coal .. .. .. .. .. .. .. Yin.
Carbonaceous micaceous sandstone .. .. .. .. .. 1ft. 8in.
Micaccous sandstone .. . . . 1{t. 8in.

Possibly the thick coal-seam of the outcrop immediately upstream underlies the lowest sandstone
of this section.
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683-6 N. 1594-5 E. (Sample-locality No. 1).—This locality is at the north-cast base of Island Hill
on the rising ground at the west side of the pakihi, where a band of arkosic sandstone makes a somewhat
inconspicuous hummock on the gentle slopes. As a number of coal fragments showed in the surface
soil a shaft was sunk, and for 20 ft. it revealed coal from a few inches below the surface to the bottom
of the shaft, which had to be abandoned on account of water, while still in coal. The beds dip east
at 40° approximately, so there is a minimum thickness of 15 ft. of hard, bright coal which contains a
few small lumps of retinite. Though jointed, the coal is not ciushed except for a small band 10 ft.
below the surface, which may represent a band of soft carbonaccous shale along which has been a little
movement. Surface trenching and small pits showed coal for 10 chains along the strike, and for 6 chains
south of the shaft the seam apparently maintains it thickness though there appears to be some minor
faulting Interrupting its continuity.

614 N. 1522-5 E. (Sample-locality No. 3).—A shaft was sunk for 14 ft. in crushed coal at the western
edge of the pakihi, where the prospecting track from Stockton to the upper Mackley reaches the
pakihi. The coal and overlying sandstone dips 20° south-east, and from the crushing of the coal, the
outerop is in or adjacent to a fault. The shaft was abandoned at a depth of 14 ft. on sandstone. On
a rough estimate the seam is 13 ft. thick.

590-2 N. 1509 E. (Sample-locality No. 4).—A cut in the south bank of a small intermittent stream
2 chains up from the Blackburn shows a coal-scam 6 ft. 4 in. thick, dipping south-cast at about 10°.
A micaccous sandstone forms the roof, and beneath the coal is 1 ft. of crushed sooty-coal or ““ holing
dirt.” The floor is a carbonaceous micaceous sandstone resting on a fine-grained sandstone. The
coal is hard, bright, and jointed, discoloured with clay for 2 ft. from the roof, and occasionally having
a thin fiml of pyrites on joint planes. A crushed zone about 2in. wide extends from roof to floor
carrying surface water with clay and mud through the seam, so that the sample from here may be too
high in ash to be representative of the scam. Small nodules of retinite are scattered throughout.

553 N. 1489 E.—A cut in the side of a small terrace showed 3 [t. of coal (total thickness not
exposed) striking east of north, and dipping north-west at 45°. A minor fault downthrows the coal
to the east.

Two chains east of this, slickensided coal with * cone-in-cone ” structure outerops in the small creek
which is cutting its channel along a fault. In the Blackburn, 3 chains to the south, a seam at least
2 ft. thick dips at 10° north-west.

“ (oal Teland ” is 80 chains south-west from these outcrops, and consists of a remnant 13 chains
by 3 chains wide, of a coal-seam dipping north at 20° and 35 ft. thick. The same seam outcrops north-
west across a headwater tributary of the Blackburn, but 4 chains beyond this it is cut off by the Black-
burn Fault. This is the locality deseribed in Bulletin No. 17, p. 151, where the coal cuterop “ forms
a ring round a flat-topped hillock, three-quarters of a mile west of Trig. Station J.” The maximum
overburden to the coal does not exceed 20 ft., averages about 10 ft., and consists of shale overlain by
gritty arkosic sandstone. On the opposite side of the valley south of “ Coal Island ” the seam has
thinned to under 20 ft., sections across it outcrop showing thickness of 8 ft. to 15 ft. of coal, and at a
point with co-ordinates N. 517 E. 1454 the seam is less than 5 (?) ft. thick. Coal is mentioned as out-
cropping here in the bed of a small creek draining into the Blackburn (Bulletin No. 17, p. 151). RBight
chains south-west from this point the seam is 6 ft. 6 in. thick and dips southwards at 10° (584 N. 1504 E.).
The section there exposed shows the following :—

Soil.

Fine-grained sandstone .. .. .. .. .. .. Lo 21t
Carbonaceous shale .. .. .. .. .. .. L. 21t

Coal .. .. .. .. .. .. .. .. .. 61t 6in.
Carbonaceous micaceous shale .. .. .. .. .. AR S o R

Coarse sandstone and grit floor.

539-3 N. 1492-7 E. (Sample-locality No. 6).—This point is at the southernmost end of the pakihi
on the south bank of the Blackburn, where it makes an acute bend and flows through a ridge of the
Brunner beds. The section shows :-——

Soil, sand, and gravel, resting on an eroded surface of the coal .. .. 8in. to 18in.
Coal highly jointed with clayey strcaks along joints ; a little retinite .. .. 41t 3in
Crushed coal band .. .. .. .. .. .. .. 4in.

Clean bright coal, Jower 15 in. extremely hard, a little retinite .. .. 21t 4in.
Stone band .. .. .. .. .. .. .. .. lin.

Hard dense coal, brilliant black lustre, a little retinite .. .. .. 41t 9in.

Sandstone floor.

Tn all there is o total of 12 ft. 4 in. of coal, from which an overlying thickness of several feet of
coal has been eroded. There is an occasional film of pyrite along joint planes and some of the coal has
“ sone-in-cone > structure with the axes of the coal more or less horizontal. )

Three chains west of this, a cut in the hillside shows a thickness of over 40 ft. of coal, the floor
being unexposed. Though this cut was made up to 8 ft. below the surface it failed to reach coal from
which a representative sample could be taken, as soil and root-fibres have penetrated beyond the
bottom of the cut. The coal is apparently unaffected by its long exposure to atmospheric weathering,
the individual fragments being bright and hard on fracture. The coal is slightly crushed and drossy.
Nine chains south-west from this cut the seam thins to less than 3 ft.

Northwards the coal crops out ronnd the western and southern sides of the low hill on the north
side of and partly encircled by the Blackburn, but it thins to 1ft. 6 in. 12 chains north-north-east
of the cut, and on the southern side of the hill it thins to 1 ft. at a point 12 chains east from the same
cut. The outerop could not be traced completely encireling the hill. The two following sections refer
to outcerops in this area.

17—H. 34.
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On the south bank of the Blackburn the seam extends east from locality No. 6 around the hill
side and up the head of the tributary joining it 10 chains east of this point. In this valley the strata
are synclinally folded, a small fault fracturing the axis of the fold. There are many coal outerops up
to 8 ft. thick, but much of the coal has been stripped off as the seam is at the surface. Reference is
made to this area in Bulletin 17, p. 152, where 8% ft. of hard coal is reported twenty-nine chains west
of Trig. Station A.

The westernmost extension of this coal lens is at a point of which the co-ordinates are 542-5 N.
1510 E., where there is a thickness of 1 ft. of coal. Four chains north-west of this the seam is 3 ft.
thick, and 6 chains west it is 6 ft. thick.

543 N. 1528 E.—A scam 3 ft. 6 in. thick crops out here, but it pinches out entirely 4 chains to
the north. Eight chains south it has thickened to 13 ft. and can be traced for a farther 8 chains round
the head of the valley whence it continues to, and thins out completely at, a point 8 chains east of
the outerop showing 13 ft. of coal. This coal lens is synclinally folded, and apparently is not con-
tinuous with the coal-seam 20 chains to the west, though apparently they are both at the same horizon.

South of Trig. J, in the Mackley watershed, is an extension of the Blackburn coalfield, the Brunner
beds outeropping over an area B0 chains east-west, by 30 chains north-south. The coal ranges in
thickness from a few inches to 10 ft.; much of it has been denuded. Possibly, however, the 10 ft.
seam may continue cast bencath the Kalata mudstone.

Other outcrops that have a bearing on the possible coal resources of the reserve are mentioned
in Bulletin No. 17, where on page 153 the authors refer to the “ coaly streaks in sandstone near the
Mokihinui-Lyell track, east of Mount Berners.” Coal fragments were found in this locality, but no
seam was located, and it is probable the fragments came [rom this or a similar outcrop. Search was
also made for the 8 ft. of coal a short distance south of the Mackley, necar the point where the Glasgow
fault crosses (Bulletin 17, p. 153), but without success.

Samples were taken from seven of the above localities, but the analyses are not yet completed,
and reports on these samples will appear in a subscquent annual report of the Dominion Laboratory.
The following analyses of coal from this area are taken from N.Z.G.S. Bull. No. 17, p. 139 :—

. Fixed Volatile Total )
Loeality. Carbon. ! ‘Hydrocarbon. Water. Ash. Sulphur. Remarks.
{ Per Cent.
Coal Island : Head of Blackburn .. 56-99 36-77 572 052 0-91 f'rora  outcrop 25 ft. or

more thick. Does not
coke. Ash dark brown.
Head of Blackburn : Pakihi .o | 5306 4050 3-13 3-32 2:45 | Outerop coal. Forms a
firm coke. Ash grey.
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METEOROLOGICAL BRANCH.

REPORT BY THE DIRECTOR, 1936 -3T.

GENERAL,

The principal concern of the Branch during the year has again been the provision of the ever-
increasing services required by aviation. The most difficult problem has been the acquiring of the
necessary staff. The same problem is facing the Directors of Meteorological services in almost every
country of the world. On the Continent of Hurope, where numbers of the universities not only have
schools of meteorology, but also provide for post-graduate research, the position is not so difficult.
In Britain, although there is one such school, the demand for meteorologists greatly exceeds the
supply. A somewhat gimilar condition obtains in America, where, however, numbers of meteorologists
of very high standing have been imported from Hurope. It should be understood that a
meteorologist of the standard demanded at present in any of the leading services requires a specialized
training no less severe than that in others of the learned professions. There is no source of ready-
made meteorologists in New Zealand. Through the appointment of a number of University graduates
who have specialized in mathematics and physics, and by concentrating on the most essential
routine requirements, it has been possible, so far, to cater fairly satisfactorily to the regular com-
mercial air services. The situation will, however, be much more difficult when trans-ocean flying
is being carried out, whether by commercial or military units. Furthermore, other branches of the
work have had to be neglected, and without the accumulation of a general knowledge of meteorology
the advance in any one direction cannot be sound and satisfactory. Tt will therefore be a number
of years before the expanded service can reach normal efficiency.

OBSERVING-STATIONS.

A new climatological station was established at Westport. Observations at the Morrinsville
station have been discontinued. Rain gauges have been installed at fifteen new stations, while two
stations have been abandoned. A number of new telegraphic weather reporting stations have been
provided along the commercial ait routes, and the equipment at these stations is being improved.

Although it has been possible to devote little time to inspection, the assistance given by Union,
Cook Strait, and East Coast Airways has enabled much time to be saved and a good deal of ground
to be covered.

I wish again to express our great appreciation of the efforts of observers and reporters, most of
whose work is entirely voluntary.

FORECASTING.

Aviation weather services have been introduced since the previous year for Hast Coast Airways’
route from Napier to Gisborne and for the extension of Cook Strait Airways’ line irom Nelson to
Hokitika. During the first exploratory flight by the Pan-American Airways clipper from Honolulu
to Auckland Dr. W. A. Macky was stationed at Auckland. Complete reports, as received ab
Wellington, were sent to him twice daily, and weather charts were drawn. A daily discussion on the
situation was held between Auckland and Wellington. On the information thus supplied, supple-
mented by data from the equatorial regions, Mr. A. Francis, the Meteorologist of Pan-American
Airways, based the advice given to the clipper on which its movements were determined. The
sequence of weather at the time was a very interesting one and well calculated to illustrate the
difficulties the weather over the route was likely to occasion. When the machine was due to leave
Pago Pago for Auckland a deep cyclone moved southward on an unusual path from the New Hebrides.
At the time first set for it to leave on the return flight, a “ oold front,” with a squally wind, showers
of rain, and cloud down to the ground, crossed the Auckland Harbour, enforcing a delay. Following
the departure of the vessel there was a strong outbreak of cold air, and a cyclone developed to the
north of New Zealand. In addition, there were several minor distrubances in the tropics. The
conditions were therefore such as to expose any deficiencies in the existing weather service.

A good reporting service from the islands of the south-west Pacific is clearly essential for air
traffic between New Zealand and the islands themselves, whether or not it is extended to America.
What is, perhaps, not so obvious to the layman is that it would not be possible to provide a proper
weather service for trans-Tasman flights unless the same information were available, as well as reports
from farther south.

The principal weaknesses found in the present service were the interruptions in the reporting
system caused by week-ends and holidays, the too frequent failure of wireless communications, and
the delay between the making of the observations and the receipt of the collected reports. A few
additional reporting stations, also, are required.

Throughout the period when the clipper was south of the Hquator special assistance in the
collection of reports was given by the Post and Telegraph Department. The High Commissioner
for the Western Pacific and the Australian Meteorological authorities also co-operated.

Tn addition to those for regular air lines, reports supplied for flights of a more sporadic nature,
including those of Air Force personnel, amount during the year to some thousands.

The great developments in aviation forecasting should not be -allowed to distract attention from
_the increased services being given in other directions. Special district forecasts are now issued -at
1 p.m. from the stations of the National Broadcasting Service in Auckland, Wellington, Christchurch,
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and Dunedin.  There have been very many cases of persons ov institutions asking to be advised of
the kind of weather to be expected over an interval of a few days when some particular operations
were in hand, or when they may expect a certain degired type of weather. The forecasts supplied
in these cases have, in general, been very successful.  The increased frequency of reports required for
aviation has led to an improvement in the accuracy of the general forecasts.

The total number of separate weather forecasts issued in the course of g year now amounts to
between 18,000 and 19,000.

UprPER AIR OBSERVATIONS.

The usual observations of winds in the upper air by means of pilot balloons were continued at
Wellington, and similar data were supplied from the Magnetic Observatory, Christchurch. It has not
yet been possible to establish any additional stations.

AviaTion METEOROLOGY.

Some reference to this section of the work has been made above. Plans have heen prepared for
providing weather information for aero-clubs, private fliers, and those engaged in aerial taxi work
through Station 2YA of the National Broadeasting Service. The first issue will be before 7 am. The
scheme of ** Air Radio ” which has been approved by Cabinet will greatly increase the facilities for the
reception and dissemination of weather reports throughout New Zealand. With radio stations at the
principal aerodromes it should be possible also to increase the amount and accuracy of the data
provided especially for aviators.

Very valuable and cordial assistance has been received from the Post and Telegraph Department,
especially in the organizing of new reports, often at very short notice.

STATF.

Since the office is open continuously from 5.45 a.m. to 5 p-m. daily, including Sundays and holidays,
practically a double stafl is required.

Mr. R. G. Simmers, who holds a Commonwealth Fund Fellowship, has commenced a course of
meteorology at the Massachusetts Institute of Technology, Cambridge, Massachusetts. This is, at
present one of the leading schools of meteorology in the world, and of the post-graduate students,
numbering fifteen to twenty, almost all are members of some official service with some years’ experience.
They have been sent to the school by the various Governments in order to receive training in the highly
technical modern developments,

I wish to express my appreciation of the good spirit displayed and cordial co-operation afforded
by the staff during the year.

PusLicarions.
Regular publications have been maintained as follows 1—

(1) Monthly in the Government Gazette—

Daily observations of pressure, temperature, &c., at the Kelburn Observatory,
Wellington.

Notes on the weather of the Dominion for the month.

Summary of temperature observations at climatological stations other than
Wellington.

Total rainfall and number of days for all rainfall stations.

Once a year, also, a table is included giving the total rainfalls, differences from
average, and the greatest day’s fall for all stations during the previous year.

(2) Volume of “ Meteorological Observations”: This contains monthly and annual means
of pressure, temperature, wind, sunshine, and other climatological data from upwards
of forty stations; monthly means for each hour of the day of pressure, temperature,
rainfall, and sunshine at Wellington, and temperature at Alexandra ; table of values
of total solar radiation; and a map showing departure from normal of rainfall over
the whole country for the year concerned. The 1935 volume, the last to appear,
contains also reproductions of thermograph records for the Polar Year August, 1932,
to February, 1934.

The pressure of routine work has been too great to permit of the allocation of much time to investi-
gations. Meteorological Office Note No. 17 dealing with the climates of Hawke’s Bay and North
Auckland, to which reference was made last year, has been printed. For the Auckland Meeting of the
Australian and New Zealand Association for the Advancement of Science, the following papers were
prepared and presented :—

E. Kidson: Water in the Atmosphere (an address).
The Structure of the Atmosphere (part of a symposium).
Notes on the New Zealand Climate (considered from the health point of view).
M. A. ¥. Barnett :  The Cyclonic Storm of February 2nd, 1936, over Northern New Zealand.
W. A Macky :  Some Comparisons of the Invigorating Effect of the Climate in different parts of
New Zealand.

It is hoped that the two latter will be published in the course of the cotning year.

At the request of the Royal Meteorological Society an article on the Climate of New Zealand was
prepared by myself and published in its Quarterly Journal. This article is one of a series covering the
various-Dominions and colonies of the Empire. The series is designed to be intelligible to the layman
and to be useful to the tourist and settler, as well as the meteorologist. The article in question was
illustrated by a number of photographs supplied by the Tourist and Publicity Department.
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SHORT SUMMARY OF THE WEATHER ror 1936.

January.—In the North Island the weather was very wet, with more than the average cloudiness.
In the far north, north-easterly gales and some flooding oeccurred. [n the South Island conditions
were reversed, the rainfall being much below average, especially in Canterbury and on the West
Coast. Temperatures were slightly above normal.

February was the wettest February hitherto recorded in New Zealand and, indeed, one of the
wettest months of any name. Most of Westland, the Mackenzie country, the interior of Otago, and
Southland had less than the average rainfall, but elsewhere from two to four times the average was
recorded. Flooding occurred at times over practically the whole of the North Island. On the 1st
to 2nd it was of record proportions in parts of the Auckland Province. In south Marlborough,
Canterbury, and north-eastern Otago also there were severe floods. In Canterbury the floods of the
19th to 21st were the most severe since 1923, aud the Ashley River rose to unprecedented heights.
There was a great flush of growth of grass, and the milk yleld became high. Conditions were,
however, unfavourable for fattening lambs or for haymaking. Most crops were adversely aflected.
Some damage was done to the wheat crop, which would otherwise have been excellent. In many
cases the grain sprouted, both standing and in the stook. Temperatures were generally somewhat
below normal. On the Ist to the 2nd the North lsland was visited by a cyclone of tropical origin,
which was the most severe in its history. Very severe damage was done by the wind, which in
places reached whole gale force. The Manawatu district, and partloulmly Palmerston North, suffered
the worst. Not only was the precipitation extraordinarily heavy, but, for a rain so widespread, the
rate of fall was still more remarkable. The resultant flooding was responsible for serious losses of
stock, as well as much other damage. Abnormal tidal effects were produced.

March was a very cold month. Though not nearly so heavy as in February, the rainfall was
above average in most districts. Pasture was abundant, but was rank and soft. The growth of
other vegetation was generally checked, and conditions were unfavourable for flowering and fruiting
processes. The northern half of the North Island was again affected by a severe cyclone of tropical
origin between the 25th and 27th. BStrong gales and remarkably high tides were experienced from
Auckland northwards, causing much damage, but the amount of rainfall was surprisingly small.

April—For the first cighteen days the weather was warm and, except in western and southern
portions of the South Island, there was very little rain. In consequence, stock and vegetation
thrived. Pastures hardened considerably in most districts, and, for the first time during the year,
lambs began to fatten well. Cold, wet, and stormy weather after the 18th, however, caused a
setback.

May.—On the 2nd occurred a south-westerly storm which for extent and severity was one of the
most notable in the history of the country. There followed a spell of fine weather unprecedented
for the time of year. The winds, though light, were mainly southerly and mean temperatures con-
sequently very low. Irosts and morning fogs were numerous and some snow fell on the ranges, but
conditions were not really severe. The month was, on the whole, a good one for stock and pastures.

June was very dry in most districts. Some sharp frosts occurred in the North Island during the
first week, but owing to winds being very light, with an absence of severe southerlies, the month was
generally a very mild one. Though checked in much of the North Island, there was unusual growth
of pasture elsewhere, and, for the time of year, the quality was good. Stock were in good condition.

July—Rainfall was above average in most districts, but the reverse was the case in the far
north, in parts of Taranaki and Hawke’s Bay, and on the west coast of the South Island. Temperatures
were rather low and, in the North Island, unusually numerous and sharp frosts were experienced.
There were several intervals of very stormy weather, with numerous hailstorms and snow down to
low levels. On the 6th, following the passage of a cyclone across the South Island, pressure in the
extreme south fell to 28-:3 in., the lowest value hitherto recorded at sea-level in New Zealand.

August—A storm which commenced at the end of the preceding month was still raging at the
beginning of August. A strong, cold southerly wind was blowing on the 1st, and snowstorms were
widespread. Around Wellington the snow was unusually thick and extended to low levels. It was
some days before 1t finally disappeared. Several days of cold weather with sharp frosts followed the
snowstorm. Another severe storm occcurred towards the end of the month. It caused heavy, general
rains, and was followed by southerly gales and much snow and hail. Most of the country had con-
siderably more than the average rainfall. Mean temperatures were amongst the highest ever
experienced in August.

September was a typical spring month with a persistence of strong and squally westerly winds and
frequent rain in districts with a westerly aspect. As regards total rainfall, conditions varied greatly
from district to district, and over the country as a whole the fall approximated the average.
Temperatures were rather low. Though growth of vegetation was retarded in western and southern
districts of the South Island and much of the North, in Hawke’s Bay, about Wellington, and in
Nelson and the Marlborough Sounds there was rapid growth. A good lambing season was being
experienced.

October, except in the first ten or eleven days, was very mild. A rather sharp frost on the 15th
following a cold rain, caused very serious damage to fruit and tomato crops in the Hastings district.
Except in parts of the Wairarapa and southern Hawke’s Bay, vegetation grew rapidly and there was
ample feed for stock. Rainfall exceeded the average over most of the west coast of the South Island
and the Nelson and Marlborough Provinces, but eisewhere it was below. Temperatures were well
above normal.

In November the weather was dull, wet, and changeable. Rainfall exceeded the average in almost
all parts, while temperatures were above normal. There was consequently a lush growth of pasture
and, except that lambs failed to fatten well on'the soft feed, stock were in bplendld condition., The
wet weather interfered with shearing.
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December —Though the first half was generally fine and much hay was gathered, the last part
was wet. Shearing and farm work were again delayed. Stock were in good condition, but feed was
soft and rather too plentiful. Rainfall was rather above average and temperatures below. North-
easterly gales, heavy rain, and some flooding in the Auckland Province were associated with a cyclonic
depression which approached northern New Zealand on the 30th.

Year.—Qver the greater part of the country the total rainfall for the year was above average.
In considerable areas the excess was 10 in. and upwards. Nevertheless, there were a number of small
areas where somewhat less than the average was recorded. Temperatures were slightly below normal
in most districts, but a little above in Otago and Southland. In no case did the departures amount
to as much as 1°F. The year was remarkable for the variability of weather conditions and the
number of new records of intensity created for various types of weather. In temperature, however,
there were no great extremes. The amount of bright sunshine was below normal in most distriets.

At no time was there serious shortage of pasture over any large portion of the country: over
much of it, indeed, there was throughout the year a superabundance. The milk yield was therefore
good, and stock fared well. The feed was, however, too soft for lambs to fatten very satisfactorily.
The larabing season was an excellent one in spite of the rather low temperatures and the high rainfall,
The yield of wheat was high, but much of the crop was damaged by sprouting. The 1936 apple crop
was good, but the prospects for the 1937 one were less so. The cold, dull, and wet weather of the
late summer was responsible for considerable irvegularity in the blossoming of many trees, shrubs,
and flowering plants.
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DOMINION OBSERVATORY.

REPORT ON THE ACTIVITIES OF THE OBSERVATORY DURING THE YEAR ENDED 3lsr
DECEMBER, 1936.

Bumpinegs AND KQUIPMENT.

The Observatory buildings and equipment have been kept in good order and condition. The

grounds have been attended to periodically by the Wellington City Council.
" A workshop has been established, enabling the manufacture and repair of instruments to be carried
out at the Observatory. This should constitute a considerable saving, both in time and money. The
workshop is being used at present mainly for the manufacture of three strong-motion seismographs
intended for service in various parts of New Zealand.

During the year a co-ordinatograph was purchased from the Lands and Survey Department. This
is required for precise measurements of astronomical photographs, &e.

A 4 in. refracting telescope, owned by the late Sir Francis Bell, was recently offered to the
Ohservatory by Miss Bell.  The telescope and its accessories were gratefully accepted by the Department,
and have been added to the Observatory’s astronomical equipment. The telescope will be used for
general astronomical work.

TiME SERVICE.

Control of Observatory Clocks.—In order to maintain the required accuracy of a quarter of a second,
the observatory clocks require checking at least once a day. This is done by recording one or more
short-wave radio time signals from observatories abroad. When conditions are favourable a check
signal is generally recorded at 8 h. 30 m. and 14 h. 30 m. N.Z.M.T. Occasionally it 18 found necessary
to receive signals at other times also. During 1936, short-wave radio time signals were received from

the following stations :—

Pontoise .. (FYB) 7.30 NZMT. = 20h. G.M.T.
Washington .. (NAA) 8.30 . == 21 h. -
Saigon .. (FZR) 9.30 . = 22 h. )
Wagshington .. (NAA) 10.30 ' = 23 h. »
Monte Grande .. (LSD) 11.15 " = 23h. 45m. ,,
Washington .. (NAA) 11.30 . —= Oh. .
Nauen (D¥P) 11.30 . = Oh. s
Washington (NAA) 14.30 ’ = 3h. 5
San Francisco .. (NPG) 14.30 ' = 3h. .
Honolulu .. (NPM) 14.30 ), = 3h. ’
Washington .. (NAA) 16.30 s = bHh. ’
Washington .. (NAA) 19.30 ’ = 8h. »
San Francisco .. (NPG) 19.30 ' = 8h. )y
Honolulu .. (NPM) 19.30 s = 8h. ’s
Pontoise .. (FYB) 19.30 ' = 8h. .,

With the present staff and equipment, it is not possible to control the Observatory clocks by means
of transit observations, although such observations are made cccasionally as an additional check.

Time Signals sent out.—The time service has been maintained as in previous years except that,
after 30th June, 1936, the radio time signals sent out through station ZLW on Tuesday and Friday
evenings were discontinued.

The Observatory provides the following time signals, most of which are sent automatically by
the signal clock, whose error seldom exceeds 2 quarter of a second i—

(1) Time Signals by Radio.

(¢) Through Wellington Radio station ZLW daily, at 10h. 30 m. N.ZM.T. (= 23 h. GM.T). Up
to 80th June, 1936, similar signals were also sent out on Tuesdays and Fridays at 20 h. 30 m. N.ZM.T.
(= 9h. G.M.T.). Tn transmitting radio time signals the call gign of the Observatory is ZMO, in accord-
ance with the provisions of the Madrid Radio Communication Regulations, Article 14, paragraph 2.
Special care is taken to ensure that the Observatory clock is as correct as possible when sending out the
gignals through ZLW. The errors of these signals are afterwards determined, and are available on
application to the Observatory.

The following table indicates the order of accuracy of the ZIL.W signals during the year 1936 :—

Number of times error did not exceed 0-25 second .. .. ..o 391
Number of times error lay between 0-26 and 0-50 second .. .. o023
Number of times error lay between 0-51 and 1-00 second .. .. . 0
Number of times error exceeded 1-00 second .. . .. .. 0

Total number of signals sent through ZLW .. .. .. .. 414

In order to reduce the lag on the ZLW signals a Creed relay was installed on the ZLW time circuit
on 1st March, 1936. :
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(b) Through the National Broadcasting Service Station 2Y A Wellington, at 10 h. 30 m., 15 h. 30 m.,
and 19h. 30 m. NZ.M.7 (= 23 h., 4 h., and 8 h. G.M.T) on week days ; and at 15 h. 30 m, N.Z.M.T.
(= 4h. G.M'T) on Bundays. The National Broadeasting Service Station 3YA Christchurch, rebroad-
casts time signals from 2YA.  As the hroadcasting of these signals is under the control of Station 2YA,
the Observatory cannot guarantee regularity in their transmission. The time signals are occasionally
suppressed when special broadeasts are in progress.

(2) Tvme Signals by Telegraph.

(@) To the General Post Office and the Railway Department, Wellington, at 9 h., daily, except
Sunday. The Post and Telegraph Department transmits this signal to all telegraph-offices throughout
New Zealand ; and ‘the Railway Department transmits it to all railway-stations in the North Island.

(b) To the General Post Office, Wellington, for transmission to Auckland, at 20 h. 30 m. N.Z.M.T.
(= 9h. GM.T.) on Tuesdays and Fridays.

(3) Time Signal by Lights.

(¢) By signal lights, exhibited at the Observatory, and visible from the Harbour, and most parts
of the City of Wellington, daily at 20h. 30 m. N.ZM.T. (= 9h. G.M.T))

The use of the green signal light on Tuesdays and Fridays was discontinued after 30th June, 1936.
In the past the green light was used to indicate that the signals were under the supervision of an officer
on duty at the Observatory. As the radio time signals on Tuesday and Friday evenings ceased after
30th June, 1936, no officer has been on evening duty at the ohservatory since that date.

(b) By signals lights exhibited at the Ferry Buildings, Auckland; transmitted to Auckland by
telegraph, on Tuesdays and Fridays at 20 h. 30 m. (=9 h. G.M.T.). Tests carried out by the Auckland
Harbour Board in April, 1936, showed that the time occupied by the telegraph signal operating the
lights to reach Auckland from Wellington is less than one-tenth of a second.

(4) Teme Signals by Telephone.

Both precise time signals and approximate time signals are given by the Observatory in response
to telephone calls.  During 1936 precise time signals were given by telephone on twenty occasions, and
approximate time on eleven occasions,

Farlure of Time Signals.—During the year 1936 there were no complete failures of time signals
due to causes in the Observatory. On the following days, however, the radio time signals were
mcomplete due to faults in the Observatory transmitting apparatus : 20th and 31st January, 2nd and
26th February, 8th May, 19th and 2Ist June, 18th July, 21st September. Telegraph time signals
were faulty on 26th February and 19th June.

Special Time Signals.—In addition to the ordinary time signals, special time signals were sent
out during the year as follows :—

(1) On 21st and 24th April series of special signals were sent by telegraph to Auckland at 20 h.
30m. N.ZM.T., for the purpose of determining the lag of the telegraph time signals, as received at
Auckland.

(2) On 14th December special radio time signals were sent through station ZLW at 9 h., 10 h.,
and 12 h. N.Z. summer time, for the use of observers of the solar eclipse. By arrangement with the
Director of the National Broadcasting Service, these signals were also transmitted by Stations 2YA
Wellington, and 1YA Auckland.

Public Clocks.—The Government Buildings clock is checked daily at 9 h. by special circuit between
the clock and the Observatory.  The rate of this clock is subject to erratic changes, and the error
occasionally exceeds half a minute. During the year 1936 the maximum errors observed were
49 seconds fast on 26th April, and 28 seconds slow on 22nd December.

The General Post Office clock is controlled by the Post and Telegraph Department, but the clock
is checked at the Observatory nearly every day, by observing the first stroke of the hours as broadcast
by Station 2YA. The maximum errors observed during 1936 were 12 seconds fast on 15th December,
and 3 seconds slow on 17th December.  The comparatively large error on 15th December was due to
a fault in the mechanism of the clock.

Owing to the increased use of electric synchronous clocks, a fairly close check is now kept on the
running of these clocks.  About the beginning of 1933, the Public Works Department installed an
electric clock at the Observatory, and the error of this clock has been reported to the Khandallah
substation daily at 15 h. 30 m. N.Z.M.T. This checking has resulted in a considerable improvement
in the performance of electric clocks running off the Mangahao power supply.

The error of the electric clock is also read and logged at 9 h.

ASTRONOMY.

Solar Work.—Observations of sunspots have been made by Mr. I. L. Thomsen, using the 5 in.
refractor of the Wellington Philosophical Society’s Observatory. During the year 1936 observations
of sunspots were made on forty-eight occasions. Reports of particularly active spot groups are
supplied to the press. Results of the sunspot observations are sent to Zurich, and are also included in
the reports of the Solar Section of the New Zealand Astronomical Society. On account of its
geographical position New Zealand is considered to be a valuable station for solar observations.

Occultations —The programme of observing occultations at Wellington with the 9 in. telescope of
the Wellington City Observatory, by the Dominion Observatory staff, and with the 6 in. telescope at
New Plymouth by the local Astronomical Society, has continued. The Observatory is indebted in
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this work to voluntary assistance by members of the New Zealand Astronomical SBociety, and also to
the predictions in the Handhook of the British Astronomical Association. During 1936 conditions
were not very good for this work, and therefore the number of observations is not as great as in former
years. The details of the observations have been forwarded to Dr. .. J. Comrie, Superintendent of
H.M. Nautical Almanac Office, London.

Astronomical Discoveries. —By arrangement with the Central Bureau at Copenhagen, this
Observatory receives advice of all important discoveries.  The information is forwarded by the Bureau
through the Melbourne Observatory.

Longitude Work.—The work of reducing the observations for longitude carried out in October-
November, 1933, by Messrs. R. C. Hayes and 1. L. Thomsen, of the Ohservatory staff, and by
Mr. J. P. Arthurs of the Lands and Survey Department, was completed in 1936. A copy of the detailed
results was sent to the Bureau des Longitudes, Paris; and a summary of the repults was published
in the New Zealand Journal of Science and Technology, and reprinted and issued as a Bulletin of this
Observatory. The mean results of the transit observations give the longitude of Wellington as
11 h. 39 m. 3:97 s. cast of Greenwich ; and this value has been adopted until further determinations
are made. It is proposed to make a careful comparison between the 1933 value and those obtained in
carlier determinations, in order to ascertain definitely whether any movements of the land have taken
place. .

Auroral Work.— Observations of auror have been carried out by Mr. M. Geddes, Southland, and
photographs of some auroral displays have been made with the special cameras loaned by Professor
Stérmer, Norway. On 3lst August, 1936, the second of the two cameras was sent to Mz, Geddes, and,
with the co-operation of the Post and Telegraph Department, arrangements werc made for telephone
communication, to enable simultaneous photographs of aurore to be made at Krmedale and Inver-
cargill. This would provide data for determining the heights of auroral displays.

The telephone communication proved somewhat unsatisfactory, but some trial photographs were
obtained of an aurora on 11th November, 1936. These photographs showed definite parallax, but a
considerable amount of labour will be involved in working out final results.  After due trial, it has
been decided to take steps to adopt wireless as a means of communication between the two observing
points. Details of the auroral work are published in the Journal of the New Zealand Astronomical
Society, and Mr. Geddes also reports his observations direct to Professor Stérmer, Norway.

Solar Eclipse of 1936, 14th December.—On 5th December, Mr. 1. L. Thomsen proceeded to Pukekohe
to join the eclipse expedition, organized by Mr. C. W. B. Michie, to ohserve the annular eclipse of the
sun on 14th December. The Department of Scientific and Tndustrial Rescarch also made arrange-
ments for Mr. M. Geddes to join this expedition, with the 5 in. telescope of this Observatory.

During the eclipse much trouble was experienced with clouds, and observations after mid-eclipse
could not be continued. However, sufficient data for the deduction of useful results were obtained.

Mr. M. 8. Butterton, of the New Zealand Astronomical Society, observed the eclipse at Tauranga
with a 3in. refracting telescope. In order to catry out this expedition, Mr. Butterton received
assistance from the Department, and was granted the loan of a chronometer from the Observatory.
He was assisted by Mr. E. 1. Morley. Observations were obtained of the four contacts and of
Baily’s Beads. Observations of the occultations of sunspots were also obtained, and a temperature
record was kept during the eclipse.

At Wellington successful observations of the partial phase of the eclipse were made by observers
at the City Observatory, and ab the Wellington Philosophical Society’s Observatory. The observations
at Wellington were organized by the Solar Section of the New Zealand Astronomical Society, and
were carried out under the supervision of the Dominion Observatory.

Complete reports on the observations of this eclipse will appear in due course.

General Observations —During May some micrometrical measurements of double stars were carried
out by Mr. I. L. Thomsen, using the 9 in. telescope of the City Observatory.

Special arrangements were made for Mr. Thomsen to observe Saturn with the 9in. telescope
during the disappearance of the rings, about the end of June, 1936. (lood observations were obtained
on 29th and 30th June, and a report on the results has been prepared for publication in the New
Zealand Jowrnal of Science and Technology.  This report will be reprinted, and issued as a Bulletin of
this Observatory.

Early in August, the first observations of Comet Peltier in New Zealand and Australia were made
by officers of this Observatory. Observations of this comet were also made by members of the New
Fealand Astronomical Society, and a preliminary report was published in the Journal of that Society.
Observations of Comet Peltier were also made by Mr. M. Geddes, Hrmedale, Southland, with the 5 in.
telescope, which he has on loan from this Observatory. With this telescope Mr. Geddes has also
carried out observations of the sun, and of variable stars. The telescope was also nsed for comet-
searching, and site-test observations.

Reports of Mr. Geddes’ astronomical observations are published from time to time in the Journal
of the New Zealand Astronomical Sociely.

New Zealand Astronomical Society.— Astronomical research work in New Zealand is carried out
largely by amateurs, organized by the observing sections of the New Zealand Astronomical Society.
A great deal of valuable work is being done by some of the members of these sections.

The Dominion Observatory is the official headquarters of the Now Zealand Astronomical Soclety,
and Mr. 1. T. Thomsen devotes a portion of his time to the work of that society. In this way the
Observatory assists the New Fealand Astronomical Society in its task of dirccting  amateur
astronomical research work in New Zealand.

18—H. 34,
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SEISMOLOGY,

Sewsinic Activity in New Zealand during 1936 —Seismic activity in New Fealand has been
decreasing during the past three years. Tn 1936 there were 123 9<L1t11(1'1<Lko~, reported felt 1 some
part of New Zealand. = Of these, cighty-seven were felt in some part of the North Island and forty
in some part of the South Ibl&l]d while four were felt in both Islands. The maximum intensity
reported was 6 on the Rossi- Forel scale, This is the lowest maximum veported in any vear
since 1923.  Harthquakes were most frequent in the Gisborne district.

The following table shows the number of earthquakes reported felt and the maximuam intensities
for each month in the year 1936 :—

i

Number of Barthquakes reported folt. i !

" Maximum
Month. o T T h(ltéjrf?” : Loutity of Maxirwm.
North South Both . Total for -, Seale).
Island. Tsland. Islands.  |New Zealand.|
\ : i
i | |
: ‘ ‘ 1
January .. .. 7 1 8 4 1 Te Kuitd, Cheviot.
February .. .. 2 ; 5 : .. 7 5 | Masterton, Invereargill,
March .. .. 8 | 2 1 .. 10 4-+ 1 Opotiki, Takaka, Reefton.
April .. .. .. 8 .. ! .. 8 5 i Rongotea.
May .. .. .. 13 3 i 1 15 6 " Waipiro Bay, Tokomaru
Bay, Cheviot.
June .. .. .- 2 3 5 : 5 Wanganui, Opotiki, Hanmer
‘ Springs.
July .. .. .. 12 11 ‘ 2 21 6 Opotiki, Farewell Spit.
August .. .. .. 5 3 ‘ 8 5 Hastings, Half-moon Bay.
September .. .. 1 2 i .. ; 3 : 6 Ohakune, Kahurangi Point.
October .. .. .. 12 5 | .. I 17 i 6 Tokaaxnu, Kahurangi Point.
November .. .. 10 2 | 1 | 11 ‘ 5 Hawcra, Karamea.
December .. .. 7 3 ‘ 10 6 Waipiro Bay, Kahurangi
| . Point.
. ‘ :
|
Totals .. .. 87 40 4 “ 123 | 6
i ‘

The distribution of felt earthquakes throughout New Zealand during 1936 is indicated in more
detail in the following table, which gives the total number of earthquakes reported felt, and the
maximum intensity reported, in each of nineteen areas. These areas are numbered and their
boundaries are shown on the map accompanying this report (p. 139). The boundaries follow suitably
selected lines of latitude and longitude, and have nothing to do with the physical structure of the
country.* Those portions of the Provincial Land Districts included in each of the areas are indicated
in the table :—

Total Nfumber Maximuom
Area i Portion of Provincial Land Districts included, Em‘bh(:{uakos ‘ lrzt.enmtﬁy
Number. reported felt tepoltofl felt
in 1936 in 1936

(1) North Auckland . .. .. .. 0 |

(2) North Auckland (mdudmg Auckland City) .. . .. 0 ‘ ..

(3) South Auckland . o .. . 1 4

4) South Auckland, North Taranaki . .. . 7 b

(5) Gisborne . .. .. .. .. .. 35 6

(6) Hawke’s Bay .. .. .. . .. 17 5

(7 Taranaki, North Welhngton .. .. . .. 17 6

(8) South Hawke’s Bay, Wellington | 21 )

) Wellington . .. . . . 11 5
(10 Marlbormmh East Nelson .. .. . .. 11 B
(11) Nelson .. .. .. 25 6
(12) South Nelson, N orth ‘Wes‘dand North Cdnterbury .. S 4 4
(13) South Nelson, South Marlborough, North Canterbury o ) 6
(14) Westland, West Canterbury .. .. .. . 1 1 4
(15) Canterbury . * 4 b
{16) South Westland, North ()tzwo North Southland 0
(17) South Canterbury, North Omdo 0 ..
(18) Southland (including Stewart Is]arl(l) 2 1
(19) Otago .. 1 4

* This division of New Zealand into arcas is

very similar to that adopied recently in a survey of carthquake
digtribution for the period 1848-1934; which w

as published as Dominion Observatory Bulletin No. 95,
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The low activity reported from aveas 14, 16, and 17 may be due partly to sparsity of population
and consequent lack of reporting-stations.  Aveas 1, 2, 3, 4, 12, 13, 15, 18, and 19, on the other hand,
are adequately covered by reporting-stations, so that the low activity indicated for these areas 1s more
reliable.

The data for the above tables have been obtained from the non-instrumental reports supplied by
officors of the Post and Telegraph Department, officers of the Marine Department, and private
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observers. These reports are very valuable in the study of New Zealand earthquakes. There are
at present 116 non-instrumental reporting-stations distributed throughout the Dominion, the positions
of which are shown on the above map.

Of the 123 earthquakes felt in 1936, only eleven were sufficiently well recorded for their epicentres
to be determined. The positions of these epicentres are shown on the above map, together with
the epicentres of three other earthquakes which were not felt in any part of New Zealand.
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Particulars of the most important New Zealand earthquakes during the vear 1936 are given in
the following table :—

} \p‘»roumdte Position of \ .
Tipicentre. Maximum ) .
New Zealand Mean Time. - - ) R‘".F” Localiby of Ma‘ximum
Latitude } Longitude lnte{nﬁlﬁby as Intensity.
(Degrees). | (Degrees). ] e

S B e R T R - I

1936, d b om ? | 1

May 24 02 09 . .. 428 1. 173-38. | 6 Cheviot.

May 24 03 02 . .. 40 8. 180 1 6 Waipiro Bay.

July 9 21 51 . .. 40-7 8. 179-4 W. | ] Opotiki, Farewell Spit.
*Oct. 7 08 14 .. . ‘ 6 Kahurangi Point.
*Nov. 24 18 09 .. .. .. .. 56 Hawera.

Dec. 12 07 38 .. .. | 40-7 8. 1724 1. i 6 Kahurangt Point.

* Geograpbical position of epicentre not known.

The number of earthquakes reaching various degrees of maximum intensity during the year 1936
are given below :

i |
Intensity (R.-I". Scale). [ S - S OO A X

7 8. L
S | ‘ i b | i I l i Wl . ]
‘! | i ‘ | \ ]
Number of earthquakes } 321 46 261 13| 6 . 123
Percentage of total number ; 26 1 37 ‘ 21 ‘ i1 l 5 i . " 100
| | :

s

The total nunber of earthquakes reported felt and the maximum intensitics reported in each of
the years 1921 to 1936 (inclusive) are as follows :—

‘ Number of ’ ol Number of NEo e .
Year. Karthquakes reported; [Maximum it naity Year, Harthquakes reported ;\Lh\]h]ll{n {ll#}(nmt)
folt, ‘ (R.-K. Scale). \\ folt, | (R.—‘[t Scale).
— ! ‘ | S 2 . I
1921 .. 91 i 3 : 1924 .. 678 10
1922 . 1,187 1 R 11930 . 748 8
1923 . 76 | 6 11931 .. 432 10
1924 . 70 ‘ 7 1932 Lo 313 9
1925 . 76 i & 11933 L. 108 7
1926 17: | 3 Co193d 230 9
1927 .. o7 | 8 i 1935 .. 150 7
1928 .. 80 | Iyl i 1936 .. 125 6
| i

While the maximun intensities given in the above table are reasonably reliable, the figures giving
the number of reported (\althquakeb require careful interpretation. In years of major earthquakes,
such as 1929 and 1931, many of the numerous aftershocks are liable to pass unnoticed, while during
a period of quiescence there is a tendency for all shocks, however slight, to be reported. This leads
to an undue LI!H)hu‘al“« being placed on earthquake activity of what is a comparatively quiet period.
The great number of ealthqudkes reported for 1922 is due to a swarm of shocks which occurred in the
Taupo region in the latter half of that year. Also, although there was no major esrthquake in 1930,
a large number of shocks occurred in that year, due mainly to the continuation of aftershocks of the
Buller earthquake of 1929, June 17th.

In addition to the study of New Zealand earthquakes, this Observatory undertakes the deter-
mination of provisional epicentres in the south-west Pacific (within the region 07 to 507 8. latitude,
and 140° E. to 160° W. lonpmlde) The positions of the south-west Pacific epicentres determined
in 1936 are shown cn the map (p. 139).

Seismograph Stations—During the year 1936, continuous seismograpl records were kept at the
Dominion Observatory, Wellington, the Magnetic Observatory, (711r%stchurch, and at the following
subsidiary stations : Arapuni, Tuai, New Plymouth, Stratford, Hastings, (Jrreym(mth, and Monowai.
Records were kept for a portion of ‘( e year at Tast € a] e, Rotorua, lhmnythorpo l'akaka, and Chatham

Islands.
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The following list gives particnlars of the New Zealund seismograph stations which were operating

during the whole or part of the year 1936 :—

i Position. ' Height
N above
Station. [ o s P g st s, hserve
! Tean . TInstrument, Ohserver.
fatitude. Lo

citude. Sea-level.

| ’ N O |
Kast Cape . 37 408, 178 35 K. i 06 ‘ Milne-Jagear, £.-W. .. .. highthousc-keeper, Marine
} ' ‘ A Department.
Arapuni .. 38 5800 175 39 K. i 212 Milne, H.-W. .. .. U Mre. ¢ A Thompson, Public
i \ ! i Works Department.
*Rotorua .. 38 88,1176 151, 930 ‘ Milne-Jaggar, B-W... .| Mr. Tregear, Government
: | Tourist Burcau.
Tuai .. .. 38 48 8. | 177 Y E. | 960 ‘ Milne-Jaggar, H—-W... .. ‘ Mr. W. H. Gregory, Public
| i i Works Department.
! 1 {a) Wood-Anderson, 1.-W l) Suporintendent, H.M. Pris
N Mot a . w4 410 D oypad s (o) Wood-Anderson, FL-W. (@) Supoerintendent, H. M. Prison.
fNew Plymeuth 345, 17 4k e l‘r (1) Milne-Jagear .. .. |(b) Mr. C. E. Morshead.
Stratford .. 39 21 8., 174 17 K. 1,000 | Milne-Jaggar, E-W... .. | Mr. A, W. Burrell.
Hastings .. 39 88 8.1 176 53 K. 35 | Milne-Jaggar, N.K.3.W. .. I Mr. H. de Denne.
tDannevirke .. 49 1285, 176 7 K. 720 Milne-daggar .. .. | Dr. L. Bastings.
Bunnythorpe .. 40 1780 175 56 B 197 1 Milne-Jaggar, N.W -5 K. L. My WUAL Waters.
Takaka .. 40 SIS 172 48 K. 0 25 Imasmura, three components, | Me. W. J. Smith, Post and
Milne-Jaggar, KW, Telegraph Department.
1 Wood-Anderson, No-S.; Galit- |
i S Wiy (vertieall - Milne. |
Wellington . 41 1T RO T A6 b 401 q {:ill?a }} ; ‘1)0 (‘(\;”I(\);(l)m “\IQS;( ,Ll)omini(;n Observatory.
[} ), y FHIPOnents o = b
0 Jaggar |
Gireymoubh .. 42 25 8. 171 13 K. i4 Milne-Jaguar, K.-W. .. .. | 'Mr. R. T. Snith, Public
| Works Department.
IGlenmuick .. 42 5480 173 B K 247 { pendulum .. ‘ Mr. C. J. Westland.
Christchurch .. 49 3251 172 87 K. 25] Jitzin, three  components ; | Director, Magnetic Observa-
Wood-Anderson
Chatham Islands } 43 57 5.0 176 31 W 210 Milne, N. .5 W A. E. Hayward and
“hatham Island 3 5TS. JPW. [ 2 ! >, NUHASW. . | Messrs. A, E. Hayward a
! i W. B. Burt, Post and Tele-
! graph Department.
Monowai .. 45 47 8. | 167 37 K. 538 1 Milne-Jaggar, B.-W... .. | Mr. W. H. Hutton.
[

T Station (b)) was dismantled in November, I Privatety owned stations: both

. * Kstablished 1936, November 27th.
dismantled during the year.

Of the sixteen stations in the above lish, thivteen are under the direct control of this Observatory.
The administration of these stations and the handling of their records involves a large amount of
routine work.

The following table gives the number of carthquakes recorded at this Observatory, and at sub-
sidiary stations during the year 1936 -—

Stations. Jan. i Feb. | Marx. i April. © May. | Junpe.  July.  Aug " Sept. | Oct. \‘ Nov, ; Dec. ; Total.
i i i i | H
|
Crass L. |
New Plymouth .. 7 1 1 5 08 2 14 I 19 6 8 4 76
Wellington .. .. 19 20 13 23 26 24 27 18 31 31 26 18 276
Christchurch. . .. 1 12 4 8 10 2 7 3 7 6 5 6 71
Crass 1L
East Cape .. .. 1 3] 1] 0 .. .. .. .. . .. .. .. 1
Rotorua .. . .. .. .. .. .. .. .. .. .. .. .. 6 6
Tuail .. .. 0 0 0 0 Z 2 0 1 1 2 1 9
New Plymouth .. 0 0 0 0 0 ) 0 0 0 0 0
Stratford - .. .. 0 [ 0 0 1 1 0 1 0 0 0 3
Hastings .. .. 0 4] & 2 1 3 2 2 6 6 0 27
Bunnythorpe .. 0 0 0 0 i o .. . 1 1 0 2
* Takaka . .. .. oo 2 ; i .. ; 5 1 10 3 E 0 25
Greymouth .. .. 1] 1] 1 0 i 0 0 0 0 0 0 2
Monowai .. .. 1] 4 0 0 it U i i {) 0 0 7
|
Crass ITL :
Arapuni .. .. 7 7 7 i o1 3 5 3 3 10 7 7 81
Wellington .. . 24 13 H 22 b 17 18 19 19 L7 Ll 27 236
Chatham Islands .. 4 6 .. oo 3 0 i 0 0 i 0 0 14
| ' ! i

fn the above table the stations have been classified according to the type of seismograph. Class |
ineludes stations with sensitive Wood-Anderson focal recorders; Class 11, stations with strong-motion
local recorders, mostly of Jaggar type; and Ulass 11, stations with distant vecorders. In Class 1
the earthquakes recorded are mainly local.  The greater number vecorded at Wellington may partly
he due to more tavourable conditions there for recording small local shocks.  Of the stations in Class IT1,
Wellington is equipped with more sensitive instrurnents than either Arapuni or Chatham Islands, hence
the greater number of distant carthqualkes recorded at Wellington.  Wellington and New Plymouth
are included in more than one class, since these stations possess instruments of different types.
Christechureh should also be included in Clags 1L but the Christehurcn records of digtant earthquakes
are handled entirely by the stafl of the Magnetic Observatory.
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Owing to various catges, the records of some of the stations arve not eomyp
Owing to a series of breakdowns, tne Hast Cape seisnographiwas recording only fro January, to April.
The Rotorua station was not established until 27th November, so, that no records are available prior
to that date. The Jaggar station at New Plymouth (Class 1) was dismantied in November ; and the
Wood-Anderson records at that station were interruped from 14th October to 15th November, owing
to clock frouble. The seismograph at Bunnythoype,was out of action from Ist May to 30th June,
and from 13th July to 30th September owing to,clock trouble. The Imamura strong-motion seismo-
graph at Takaka was under overhaul during January and February.  Early in June this seismograph
was transterred to Wellingbon, and was replaced by a Jaggar. On account of this change in instru-
ments, the Fakaka vecords wese interrupted duving June and July. During March and April the
Chatham Islands seismograph was not recording, owing to illness of the observer ; and the Christchurch
Wood-Anderson records were luterrupted from 8th to 22nd Januvary, and from 18tk to 31st August,
owlng to repalrs being made to the driving clock.

During the year 1936 steps were taken to improve the timing at some of the stations ) In September
a chronometer, fitted with ninute contacts, was despatched to New Plymouth for supplying accurate
timing on the Wood-Andorson scismograph there. Time marking, asually accurate to the nearest
second, was thus made available on the three Wood-Anderson seismographs, located respectively at
New Plymouth, Wellington, and Christchurch. This should provide more satisfactory data for the
study of iocal carthquakes and problems relating to local crustal structure. Additions! stations are
to be provided with chronometers in the near future.

Researoh Work.—Seismological research work carried out during 1936 included some investigations
into the oceurrence of destrustive earthquakes, as connected with pole-shift, and the application to
New Zealand carthquakes of Dr. O. ¥. Richter’s method of expressing the magnitude of local carth-
quakes in accordance with the maximum amplitudes recorded on Weood-Anderson seismographs.

Mr. W. M. Jones carried out some work on the geographical distribution of earthquaice epicentres
in the New Zealand region, and their association with geological faults. Mr. Jones also commenced a
detailed study of the records of local carthquakes, with a view fo obtaining further information on
the local crustal structure.

Dr. L. Bastings and Mr. K. E. Bullen have been working voluntarily on various seismological
problems, in co-operation with the Observatory.

The Observatory 1 grateful to the officers of other Covernment Departwients, and privato
individuals, who have assisted in the seismological work by operating imstruments and forwarding
records and reports of earthquakes.

te for the whole year,

GENERAL.

Geodetic Work. —On 24th September the Pubiic Works Department erected a concrete post on the
FTinakori Hills, o act as o north meridian mark for the fransit instrument. Systematic observations
of this new meridian mark aund of the existing south meridian mark were commenced, in order to
provide data for the detection of local land movements. Tiiting of the ground at the Observatory
is measured by the Milne-Shaw seismographs, and by the level on the transit instrument. It is not
expected that any definite movements due to geological causes will be detected until these observations
have been in progress for several yeass.

In this branch of the Ubservatory’s work, the co-operation of the Lands and Survey Department,
the Wellington City Council, and the Wellington Harbour Boased, has been sought.

Geophysical Work.--During the latter part of the year officers of the Observatory carried out
geophysical survey work us follows : Me. €. N. M. Watson-Munro was engaged in seismic refraction
observations in the Masterton valley from 24th November to 4th December, in connection with
water-supply investigations.

During the period 23rd November to 29th December, Mr. W. M. Jones was eagaged in geophysical
and geological work in the Tokotoka-Paparoa district, and in geophysical work in the Rotorua-Waiotapu
area.

Pusrrcarions.

Commencing with May, 1936, the quarterly scismological reports and the monthly preliminary
seismological reports were replaced by a monthly eyclostyled report, giving complete seismological
data from ali the New Zealand stutions, and inclading a separate provisional bulletin prepared by the
Divector of the Magnetic Observatory, Christchurch. These reports are published as promptly as
possible, and distributed to the chief seismological observatorics and institutions throughout the world.

During the year 1936 preliminary reports were published, for 19356 (December), 1936 (January,
February, March, Apuil), and full reports for 1936 (May to November), (inclusive). The latter reports
consist of monthly Bulleting E50, K51, E52, K53, K54, K55, E5S6.

Seismological reports for the whole of the years 1934 and 1935 were published as quarterly
Bulleting E40, T41, F42, K43, 44, K45, {46, and B47.

The following Observatory Bulleting weve also published during 1936

Balletin 96, —Mean Time and Time Service (from the “ New Zealand Official Year-Book ).

Bulletin 101.—Seismic Waves and Crustal Structure in the New Zealand Region. (R. C.
Hayes.)

Bulletin 105.—~Report of the Dominion Astronomer and Helsmologist {(. K. Adams) for the
year ending 31st December, 1934.

Bulletin 106.—Bome Seismological Aspects of the Buller Warthquake :  Part 11, the P Waves
in the Distant Hemisphere. (L. Bastings.)
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Bulletin 107.--A New Ph%e\ in Deep-focus hn’rhqnue (R. €L

Bulletin 109. -Nowrmal and Deep B n‘ ‘.qd(w\w mn the South-west

Bualletin 110 —Earthquakes (md Atmonpheric Pressure. (R, C

Bulletin 112. —Annual Report of the Dominion Observatory for the year ending 31st December,
19355.

Bulletin 113.—0n Near Barth

Bulletin 1i4.- -Intensity i

Hayes.)

akes in the Vicinity of New Zealand. (K. ¥. Bullen.)
ttion in New Zealn w- M:m‘}’quznk(*ﬁ (R, €. Hayes.)
Bulletin 115, - Marthquakes in New Zealand @ Including Humrazvics for the Year 1935 (from
the ** New Zealand Oilicial Yeor-Book, B

An article on ““ Rarthquakes in New Zealand ” wag prepared for the
Book, 19377 ; and articles on the Time Service A
and for the T\Io% Zealand Nautical Alanac.  An abridged report on the Observatory for the year 1935,
was sent to the Royal Astronomiesl Sociefy for publication ; and a report on seismological work during
the years 1932 to 1935 inclusive was sent to the Union Geodetic e (wmphv ique lmmnmlon(ﬂe for Hw
HBdinburgh Conference in September, 1936,

New Zealand Official Year-
rangements were prepared for the Year-Book,

STAFF.
On 80th April, 1936, Dr. C. K. Adams, Director of the Obscrvatory, and Dominion Seismologist
and Astronomer, retived on supersnanuation. Mr. B. C. Hayes, Professional Assistant, was placed in
charge of the Observatory as Acting-Director.

R. C. Haves,
Acting-Director.
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APIA OBSERVATORY, SAMOA.
Director : J. Wansworrs, M.A.  Acting-Director : W. R. Dver, B.Sc.

During the year 1936 37 the same geophysical programie was waintained as in previous years,
the principal subjects of study being terrestrial ma
electricity.

ofizm, seismology, meteorology, and atmospheric

N

£

TERRESTRIAL MAvN1TT8M.

The programme of work in terrestrial magnetism af Apia consists of absolute measurements of
horizontal intensity, declination, and the angle of dip, together with continuous recording by means
of autographic instruments of the variations in horizontal intensity, declination, and vertical intensity.
[t has been decided that Tesdorpf magnetometer No. 2025 is oo old for extensive repairs, and the
Instrument, which was sent to Germany last year, is being held there pending finality m the matter.
In the meantime the Observatory has magnetometer O.1.W. 9 on indetinite loan from the Department
of Terrestrial Magnetism, Washington, and this latter instrument has heen used during the year for the
absolute observations in hovizontal inteusity and deelination, The Sehulze earth inductor was used
for all absolute measurements of the angle of dip. The same autographic instruments have heen used
as In the past-—namely, a Godhavn balance vecording variations of vertical intensity and two Eschen-
hagen variometers giving the variations of horizontal intensity and declination.  All recording is done
photographically.

In all three elements the mean hourly ordinates have been scaled in millimetres, and, after con-
version to magnetic units, the results have beea presented ax departures from the daily means.

SEISMOLOGY.

The seismological instruments at Apia consist of the 1,000-kilogram astatic pendulum and the
80-kilogram vertical seismograph, both designed by Weichert. The vertical instrument is the original
type, and is now of very little use. It was out of commission during the latter part of the year.

During the year ending 31st March, 1937, there were 196 seismic disturbances recorded.  Many
of these shocks were local in origin, but none of them exceeded an intensity of 3 on the Rossi-Forel
scale. The horizontal instrument gave good braces of some of the more distant earthquakes.
Seismological bulleting were issued guarterly.

MerroroLoay.

Meteorological work during the year included surface observations twice daily, made at 9 a.m.
and 3 p.m. zone time, 165° west meridian.  Uontinuous records also were obtained of the principal
meteorological elements. Measurcments of upper winds huve been made from time to time, using
pilot balloons, and altogether 143 ascents were made during the year, the greatest height reached being
54,000 ft.  Bpecial flights were made in connection with ~ International Days.” The single-theodolite
method of following the balloons has been used in all ascents this year, and, in flights after nightfall,
the balloons have been followed by means of smali lighted lanterns which they carried.

Rainfall reports were received from eighteen local stations in Samoa and one on Swain's Island.

Synoptic weather maps of the South Pacific were prepaved in the Observatory from reports
received by wireless at the Apia Radio Station. Two maps were drawn daily during the hurricane
season, and one a day during the dry season. During the hurricane season a weather report, with any
necessary inference regarding storms, was prepared daily and displayed at two conspicuous points in
Apia. Storm warnings were issucd when necessary with the general collective broadeast of weather
reports from the Apia Radio Station. The Postal and Radio Department cstablished a wireless
station at Atafu in the Tokelan lslands, and consequently weather reports made by the meteorological
observer there are now received at Apia and included in the collective hroadeast.

Since September, 1936, the Observatory has maintained a barograph outside the Customs Office
in Apia for the information of shipping and gencral interests.

Murmororoarear Somrmary., Aria, 1936,

Humidity.

Month. I Pressure. | Temperature, Rainfall | Sunshine, | Wind.

| | . o (9 a.m.) | ‘
} . : : o I
In. © tn. | Per Cent. Hours. Miles per Hour
January .. 29-719 H0-1 | 478 te¥ 1641 61
February . 20-743 50-3 ! (RN 8] 1667 ]
March .. .. 20805 T9-7 i0G-92 74 2001-7 3-9
April .. SO 290805 B0 -4 870 79 1973 56
May .. .. 29-823 798 T-21 79 22517 5-1
June .. .. 29878 T84 ‘ 410 b 289 79
July .. .. 29.822 Te 4 3-15 : 749 234+ 1 9-6
August .. .. 20344 -2 7-64 5 2547 3-8
September .. 291384 T8-3 4.79 74 24949 9-4
October .. 29857 799 12-97 79 1857 9-5
November .. 29778 78-7 785 77 2223 H-3
December .. 29-7H2 795 11-38 79 A ¥ R 67
| \
Total .. - . | . Co10Ae14 | . 24745 :
Mean .. .. i 29-814 ! 79-%2 ! . ! 78 .. 6.9
i \ ‘
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Notes on Storms, 1936--37.

April, 1936 : A cyclone crossed the Cook Islands on the 10th April.

November, 1936 : A secries of cyclonic disturbances associated with a trough of low pressure
affected conditions over the South Pacific region during the first week of November.

January, 1937 : A eyclonic disturbance appeared near Norfolk Island on the 12th January, and
moved towards northern New Zealand. Another intense cyclone developed north of the New Hebrides
on the 19th, and travelled slowly southwards.

February, 1937: An intense depression developed ncar Santo, New Hebrides, on the 8th
February, and moved slowly southward. A cyclone, which developed near Nukualofa on the 20th,
was associated with strong winds in Tonga and later in Fiji.

March, 1937 : Towards the end of the third week in March a cyclone developed near Santo. After
moving slowly at first, this disturbance deepened, and then travelled rapidly southward.

ATMospPHERIC HLECTRICITY.

In conjunction with the Department of Terrestrial Magnetism, Washington, a recording Benndorf
electrometer was maintained as in the past, and gave continuous records of potential gradient in the
atmosphere. The reduction factor of the eclectrometer was determined on 17th August, 1936, by
means of absolute observations on the sand-flats to the south of the Observatory. The stretched-wire
method was used for this experiment, and gave a value of 1-05 for the reduction factor.

The monthly mean values, expressed in volts per metre, of the atmospheric potential gradient
during 1936 at Apia were as follows: January, 120; February, 116; March, 118; April, 105;
May, 99; June, 114; July, 127; August, 120; September, 123 ; October, 109 ; November, 119 ;
December, 135. Mean for the year, 117.

TiDES.

The recording tide-gauge continued in wse at the Lagoon Station, and the vesults of the measure-
ments were sent to the United States Coast and Geodetic Survey at Washington. In September, 1936,
the guage went out of commission through extreme corrosion of the float and float-tube. Considerable
delay was experienced in obtaining replacements, and the guage was out of action until March, 1937.
The new parts were then fitted, and the instrument again functioned very satisfactorily.

TIME SERVICE.

The standard clock, Strasser and Rohde No. 381, was controlled by wircless time signals from
Annapolis and San Francisco. Until June, 1936, these comparisons were made by means of a
portable chronometer carried between the Observatory and the Radio Station. The transit telescope
eye-plece, which had been sent to England for repairs, was returved to Apla in July, and a new
Gulbransen all-wave receiver was installed in the same month. The old short-wave receiver was
rebuilt during June.

Time marks on the magnetograms and seismograms were provided by the © Synchronome ™
clock.

PrrsonweL, Buinpings, KQuipMaNT, AND GENERAL.

The Dircctor, Mr. J. Wadsworth, left Apia on 20th August, 1936, for Wellington, where he spent
several months in the Meteorological Office. He expects to return to Apia during April. During
Mr. Wadsworth’s absence, Mr. W. R. Dyer acted in his stead.

A locally recruited clerk, Robert Stanley, resigned from the Observatory staff after cight-and-a-
half years’ excellent service.

From time to time information of general interest has been supplied to the Western Samon Marl
for publication.

Various pieces of work were carried out by the Public Works Department during the year,
including the construction of a septic tank appurtenant to the Director’s residence.

The annual report of the Observatory for 1933 was received from the Government printer, and the
material for the 1934 report was sent forward for printing.

19—H. 34.



H.—34. 146

MAGNETIC OBSERVATORY, CHRISTCHURCH.

Director: H. ¥. Skrv.
SUMMARY OF OPERATIONS FOR THE YEAR ENDED 31st MARCH, 1937.

During the year the usual magnetic, seismological, and meteorological observations have
heen carried out, and the additional observations to assist in forecasting for aviation purposes
have been continued.

TERRESTRIAL MAGNETISM.

The Eschenhagen magnetographs at Amberley Substation have been kept recording continu-
ously. From hourly measurements of the magnetograms and base-line values given by twice monthly
absolute observations, the mean hourly values of D, H, and Z have been calculated and tabulated.
The mean monthly values obtained from the mean hourly values for 1936 are :— .

Mean Monthly Vulues of the magnetic elements from hourly mean values (all days), 1936, at
Amberley Substation :—

1936. D. H. Z.
January .. .. 18 08-2 22315y —55225y
February .. .. 18 08-1 22305 55220
March .. .. 18 09-1 22301 55221
April .. .. 18 095 22290 55228
May .. .. 18 09-7 22296 55223
June .. .. 18 09-9 22296 55222
July - .. 18 09-9 22298 55225
August .. .. 18 104 22307 55219
September .. .. 18 1049 22303 55211
October .. .. 18 10-5 22298 55213
November .. .. 18 1i-2 22300 55215
December .. .. 18 11-5 22307 55207
Year .. .. 18 09-9 22301-2 55219-0
A from 1935.. .. 436 —15-4y +4-6y (Numerical decrease).
Y. X. T. 3
Year .. .. 069526y 21189-8y 59552 -3y —68° 00°-46
A from 1935.. oo 174y —21-9y —10-0y —0-73

It is seen that the secular change rather closely approximates that from 1934 to 1935. Magnetic
storminess was greater in 1936 than in 1935, corresponding to an increased sun-spottedness. ‘

A detailed report on the local magnetic disturbance has been got out for times of aurorae furnished
by Mr. Geddes, Secretary of the Aurorae and Zodiacal Light section of the New Zealand Astronomical
Society, for the years 1932 to 1934 inclusive, and the results are included in a paper read at the
Auckland meeting of the Australian and New Zealand Association for the Advancement of Science
by Mr. Geddes and Mr. Thompson. Further attention is being given to the subject.

Towards the end of the year some rcobservations for checking secular change rates were under-
taken at various repeat stations in New Zealand by Mr. W. C. Parkinson, of the Department of
Terrestrial Magnetism of the Carnegie Institution of Washington, assisted in the South Island by
Mr. Beagley, of this Observatory, and in the North Island by Mr. Baird. Some difficulty was
expericnced through some of the stations being so changed that the earlier observation spot could
not be exactly reoccupied ; but as far as the results have been investigated no abnormal values of
sceular change have been evidenced.

The results will be published in the Volume of Magnetic Results for 1934, 1935, and 1936, now
being prepared for publication.

An intercomparison of standards was also made at the Amberley Substation. This showed a
slight increase of corrections to LM.S., as usnally happens with lapse of time.

Mr. Parkinson, who has had long experience at Watheroo Observatory in electrical observation,
endorsed the site at Amberley as being eminently suitable for the continuous recording of earth
currents, and it is hoped that apparatus for this will become available.

The Bendorf Klectrograph has been kept continuously recording.

A fireproof strong-room has been built at the Christchurch Observatory for the safe storage of

records, and the old Milne seismograph room has been converted to an additional office room which
was urgently required.

SEISMOLOGY.

During the year the Galitzin seismographs at Christchurch have performed satisfactorily, and
their constants with those of the Wood-Anderson short-period seismometer have been determined
at intervals. Provisional monthly bulleting were prepared promptly and, with those from the
Dominion Ohservatory, have been provided to co-operating stations overseas. Wood-Anderson records
have boen lent regularly to the Dominion Observatory. Research upon microseisms, especially their
relationship with small air-pressure pulsations, is being continued by Mr. Baird.
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Cosmrc Ravy METER.

This meter has continued to function well, and a five-day interval analysis of the resulting
lonization is in progress. In diurnal variation this will yield a 73 point harmonic dial per twelve months.
The work is being undertaken by Mr. J. W. Beagley, who also undertakes the major portion of the
attention to this important equipment. It is notable that so far in this apparatus, the average
number of ““bursts 7 of ionization recorded at Christchurch is three per diem, and the magnitude
of those which occur most frequently is about 22 X 10° jons. A preliminary evaluation of the
barometric coefficient has been made—viz., —3-9 per cent. in ionization per +1in. of mereury pressure.
These figures refer to results obtained prior to November, 1936, with a pressure of thirty-one
atmospheres of argon. In November the pressure was raised by addition of argon to the normal
750 1b. /square inch.

Approximate Cost of Paper—Preparation, not given; printing (960 copies, ineluding maps and graphs), £220.

By Authority: E. V. PauL, Government Printer, Wellington.—1937.
Price 3s. 6d.]
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