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MINISTER’S STATEMENT.

Tri outbreak of war in September last necessitated the full co-ordination of all the
Dominion’s resources for the prosecution of our war effort.  Rescarch is essentially
a continuous operation, which must be carried on both in times of war and of peace.
The immediate effect of the outbreak of hostilities 1s to re-orient a country’s rescarch
facilities and personnel to attack problems ol prime wnportance arising out, of war
conditions. Immediately on the outbreal of war the resources of the De partment
of Scientific and Industrial Rescarch were placed at the disposal of the Defence
authorities, the Ministry of Supply, and the veriows controllers operating thereunder.
Investig: stions e lating to problems of supply, merease of pmdu( tion, and conservation
of natural resources were initiated by the Department itself.

Maximum production of foodstuffs requires that losses from disease be
minimized and that the soil and crop resources be utilized to the best possible
advantage. ]“urthorrnor(,, care must be taken that in securing inercased production
the r(lrhhty of the soil 1s not exhausted.  In order to provide against sueh eventualities
steps have been taken by the Department to intensify its ¢ 1<’11(,ultuml rescarch work
in many directions. The campaign against plant discases and insoct pests hias been
intensified.  Soil surveys, which are basic to sound and economic land development,
and which point the way to the most economic use of fertilizers, are being accelerated
as rapidly as possible, and hence a rapid survey of the soils of New Zealand is being
undertaken and is already well advanced in the North Island.

Every phase of every primary and secondary industry is being brought under
close inve stlmtlon, so that, 1if at all possible, maximum exploitation of the Dominion’s
resources as a war effort will go hand in hand with conservation of these resources,
thus ensuring that they will remain unimpaired by the stress of the times and be
available for future expansion and development.

A new industry which is now well on the way to successful establishment is the
production of linen fibre.  Prior to the outbreak of war, investigations, both local
and overseas, into the possibilities of the establishment of such an industr y had been
made with very encouraging results. Trial plantings of sclected varieties of linen
flax in Canterbury showed that fibre of the desired quality could be successfully
grown, and would at the same time provide for a profitable diversification of
f(mmmg practice. Further developments in the war situation had the effect of cutting
oft supplies of linen fibre formerly obtained by Britain from Huropean sources, and
an appeal has been made to the Dominions to accelerate production of linen flax as
rapidly as possible to help to supply the deficiency. Steps will be taken in the
coming scason to plant the maximum acreage posstblo in New Zealand with the
seed available, and at the same time plans are beuw formulated for the development
of the industry so as to provide the necessary organization for the processing and
marketing of the crop. This provides an example of the value of p(m(nt and
thorough rescarch in the establishment of an mdu.xtly and in making provision for
supplies necessary in times of national emergency.

Problems relating to the storage of foodstufls assume great importance in war-
time, and the Depar fment i olving spulal attention to methods of stor ing fruit and
dairy-produce designed to meet emergency conditions.

Problems of supply are not concerned wholly with primary products.  Supplies
of materials for many of our secondary industries have become more difficult to
obtain or arc unavailable as a vesult of the war, and 1t has become necessary to
look more closely at our local resources of mimerals, and, mdeed, all other raw
materials, with a view to supplying substitutes.  In this connection close liaison with
the Department of Industries and Commerce has been effected through a special
Inter-departmental  Technical  Committee upon which  both  Departments  are
represented.



The Geological Survey has carried out quantitative surveys of deposits of such
minerals as bentonite, manganese, chromite, clays, refractories, oil shale, sulphur,
and coal, which are of special industrial 1mportance at the present time. The
(eological Survey has actively assisted the Mines Department and the various
companies engaged in the exploration of the potential petroliferous arcas of the
Dominion by plov1dm(r basic data on structural geology and by undertaking
paleontological work which has a direct reference in the interpretation of oil-bearing
strata.

The detailed survey of New Zealand’s coal resources, which has made substantial
progress during the past two years, and 1s now being further extended, 18 & work of
first importance n relation to the further development of our industries—. ., the
iron and steel industry. The Domimion Laboratory has participated in this work
by carrying out the necessary chemical investigations.

The Dominion Laboratory 1s also undertaking special work in relation to the
gas storage of fruit, which 1s of Importance i relation to local marketing.
Investigations of substitute fuels for use in cmergency—e.q., producer gas—are an
important part of the Laboratory’s present activitics.

The Rescarch Associations for the leather and shoe manufacturing and the wool
manufacturing industries have given special attention to maintaining the standard
of quality of the products of these industrics. Through these Associations it has
been possible to render very real help in technical pmblorm arising from the greatly
increased demands to meet extensive additional (fovernment contm(,ts, in ‘uldmon
to supplying the ordinary requirements of the trade.

The Dominion’s scientific man-power has been surveyed through the compilation
of a national register of scientists, from which men with (]lldhﬁ( ations for special
work are being ‘Selected immediate ly as required. The Universities and scientific
bodies and individuals generally have been prompt and generous in their offers
of help in the national crisis, and I would like to take this ()pp()rtumty of thanking
ghem on behalf of the Government.

Although work directly related to the Dominion’s war effort has necessarily
occupied a pmmment place n the Department’s activities since the outbreak of
war, scientific services required in connection with safeguarding the health and
%noral well-being of the people must be fully mamtamod and are cven more
necessary in times of war than in peace.

The year’s activitics of the Department have been fruitful in many directions.
In matters of research it is not always possible to point directly to quantitative results,
but it is clear that our social and economic progress is largely conditioned by the
effectiveness of continuous rescarch.  The long-range view must be taken in regard
to this work, for 1t 18 to be remembered that tlm great achievements of science }mve
come only after long periods of assiduous and co-operative effort by scientists.  In
this work New Zealand is playing, and must continue to play, her part.

D. G. SULLIVAN,
Minister in Charge of Scientific
and Industrial Research Department.
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SECRETARY'’S REPORT.
The Hon. D. G. Surrivan, Minister in Charge of Scientific and Industrial Research Department.

I have the honour to submit herewith the annual report of the Department for the year
1939-40.

The Council of Scientific and Industrial Research held six meetings during the year.

The personnel of the Couneil is as follows :—

Professor H. (. Denham, M.A., D.8c., Ph.D., F.I1.C., F.R.8.N.Z., Professor of Chemistry,
Canterbury University College, Christchurch (Chairman).

Dr. J. C. Andrews, Ph.D., M.Se., Freezing-works Manager, Auckland.

Mr. A. H. Cockayne, 1.8.0., Director-General of Agriculture, Wellington.

Dr. R. O. Page, D.Sc., Tannery-works Manager, Christchurch.

Mr. G. A. Pascoe, Department of Industries and Commerce.

Mr. J. M. Ranstead, Matangi, Farmer.

Professor W. Riddet, B.Sc¢. (Agric.), N.D.A,, ND.D., Massey Agricultural College.

Sir Theodore Rigg, M.A., M.Sc., F.1.C., F.R.S.N.Z., Dircctor Cawthron Institute, Nelson.

Dr. . Marsden, M.C., C.B.E., D.8c., F.R.S.N.Z. (Sccretary).

Dr. R. R. Milligan, M.B., Ch.B., who succeeded Professor J. Malcolm on the Council resigned
during the year.
Mr. T. H. McCombs, M.P., M.8c., attended meetings of the Council as the special representative
of the Hon. the Minister.
Dr. K. Marsden during the year visited Great Britain and “Australia, and during his absence
Mr. F. R. Callaghan was Acting-Secretary of the Council and Department.
The expenditure of the Department during the year was as follows :—
Permanent Services —
Head Office :  Publications (including the New Zealand Journal of Seience
and Technology), rescarch scholarships, and grants to the Royal

Society of New Zealand, the Imperial Institute, and the Carter £
Observatory .. .. .. . .. . . 15,286
Dominion Laboratory (with branches) .. .. .. .. 21,885
Dominion Observatory .. .. .. .. .. .. 2,887
Geological Survey . .. .. .. . .o 10,300
Mecteorological Office . .. . .. .. .. 22,654
Apia Observatory . .. .. .. .. .. 3,099
Maguetic Observatory . . .. .. .. . 2,836
Urants to Imperial Agricultural Burcaux .. .. .. .. b,438
Research Investigations .. - .. . .. ..o 120,357
204,742
Recoveries .. .. .. .. .. .. .. 47,693
Net cxpenditure .. .. .. .. .. £157,049

Grants were made to the following research organizations in Great Britain :—

£

Imperial Agricultural Bureanx Headquarters 1,438
Imperial Forestry Bureau 187
Imperial Bureau of Dairy Science 113
Tmperial Institute of Kntomology 450
Imperial Myecological Institute 350
Farnham House Laboratory .. .. . 600
Cambridge Low Temperature Rescarch Station . . 2,000
British Wool Industries Research Association, London 300

£5,438

EMERGENOY ACTIVITIES.

During the state of emergency which prevailed during the year the Department’s activities have
been directed to the fullest possible extent towards assisting the Dominion’s war effort.

On the outbreak of war in September, 1939, the Meteorological Office and Apia Observatory were
immediately transferred to the control of the Air Department so that the service supplied by this office
would be primarily available to the Defence Forces. This transfer is a temporary arrangement to last
for the period of the war.
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Certain members ol the Department’s stafl possessed  of specinl  qualifications have been
transferved wholly for work with the defence services.

All branches of the Department have intensified their efforts o assist both primary and
secondary industries i dealing with problems arising out of the circumstances of the war. In
September, when the Supply Control organization was set up, contact was established with all
Controllers, and the full services of the Department were made available to enable supply problems
to be dealt with.  Realizing that still greater effort was required, the Department injtiated investigations
which experiences of the last war indicated would be necessary, and in the course of this work there
has been compiled a valuable fuid of new information which may prove 1o he of very real assistance
to industry during the war perinl. Realizing the need for having readily available particulars of the
qualifications of scientists residing in the Dominion, the Department has compiled a register of the
seientific personnel of New Zealand, and the detailed information provided therein has already been found
to be of real practical use.

Prvsiean Tresring LasoraTory.

For many years the chemical services required by the Government have been provided by the
Dominion Laboratory and its branches. The growing importance of physical testing both to the
Government and to industry has become increasingly apparent in recent years, and consequently o
Physical Testing Laboratory was established in Wellington during the year.  As yeb the Laboratory is
not fully equipped, but its services have been in very full demand for defence, departmental, and
industrial requirements.  Attached to the Luboratory is a workshop which is proving most useful for
the construction of delicate instruments and machinery which often have to be devised for special
purposes.

SRCONDARY INDUSTRIES.

To assist actively in the Government’s policy of developing sccondary industries in New Zealund
and to provide for the needs of existing industries faced with the necessity of seeking substitutes in
consequence ol supplies having been reduced or stopped by war conditions, a special Technical
Committee representative of the Departments of Indastries and Commerce and Scientific and
Industrial Rescarch was constituted during the year. The Committee meets regularly, reviews the
Dominion’s natural resources and the problems confronting secondary industrics, and initiates hoth
scientific and commercial investigations designed to promote sound development cither of existing or
ol possible new industries.  The ¢fforts of this Committee have been responsible for the speeding-up of
chemical and geological investigations relating in particular to the Dominion’s mineral rosources.

RusgArRCH ASSOCIATIONS.

During the year considerable progress was made in negotiations preparatory to the formation of
research associations for the building and laundry industrics.

ImrruveNTATION OF REsEArRCOn RESULTS.

Publications dealing with the findings of investigations have been issued in considerable number
during the year, and special steps have been taken to ensure that their results have been brought to the
notice of all those directly interested. A number of meetings were arranged so that research workers
ould discuss their investigations directly with representatives of industry or of other Government
Departments.  Regular articles on popular lines have been  prepared for the press so that the
results of research worlk in progress could hecome widely known.

LiBrary.

The Department’s library has been established on a proper basis during the ycar and is now
reasonably well housed.

RESEARCH PROGRESS.

In co-operative and organized scientific research spectacular results seldom appear. Progress
comes rather by steady accretion of new information, all of which is received by the investigators
themselves with critical caution.  Ultimately this is built into the edifice of knowledge and practice
where it is thoroughly tried out. To-day the advent of new Inowledge is, as a rule, absorbed into
industrial practice gradually. There is ample local evidence of this - for example, in the extent to which
cobalt salts are used in fertilizers as a matter of course to check stock anwmia, boron applied to
apple-trees to prevent internal-cork disease, and certified strains of rye-grass and clover used by
farrmers.  All of these are instances of the widespread use of research findings of very recent years.

During the past year marked progress has been made in many spheres of research - -measures have
been devised for the effective control of a number of plant discases of recent introduction to the
Dominion ; hopes for readier and economic control of club-root disease of turnips are more promising ;
the Increasing importance of magnesium as a minor element affecting plant and animal thrift has heon
ascertained ; the pasture resources of the whole of the North Island have been surveyed and mapped,
and a similar survey regarding soils is rapidly approaching completion.
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New machines have been designed and constructed for the drying of grass-seed to enable its

quality to be maintained during transport overseas, and again to deal with the winnowing of kauri-
gum chips in the field.
" In the fibre industries the new decorticator for treating phormium has heen thoroughly proved in
actual practice, the possibility of fibre-production from young seedling plants has been tested and
found promising, and new knowledge gained of the swamp conditions under which phormium thrives
best and which, applied in practice, will permit constderable savings in the management of planted areas.
Tn the case of linen flax, all the problems connected with the growing of the crop have been solved, and
knowledge and experience of harvesting and processing the crop are available, and so sound
foundations for the establishment of the industry have been laid.

In the sphere of minerals the completion of quantitative surveys of many deposits represents
a distinet advance, while in some cases—e.g., bentonite much new knowledge has been assembled
whereby Tocal exploitation of this mineral (for which overseas industry is finding many new uses)
may be promoted. In the search for mineral oil in New Zealand the expert services ol the Department
have been regularly drawn upon by the various prospecting companics. Soil research has indicated
to the tobacco industry directions for expansion in arcas where planting can be safely undertaken
without deterioration in leaf-quality, while plant pathological studies have rendered real assistance
in reducing losses due to the leaf-mosaic disease.

These examples of advances made during the year are quoted to indicate that research s
rendering to the Dominion steady, consistent results over a very wide range of problens, and that these
results are being regularly absorbed into industrial practice and usage.

1. MARSDEN,
Secrebary.
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REPORTS OF RESEARCH COMMITTEES OF THE COUNCIL OF SCIENTIFIC
AND INDUSTRIAL RESEARCH.

DAIRY RESEARCH INSTITUTE

Dairy Research Management Commitiee—Mr, A, Morton (Chairmzm), Professor H. G. Denham,
Messrs. T. (. Brash, A. H. Cockayne, C. . Courtney, G. A. Duncan, H. K. Johnson, A. Linton, C. A:
Marchant, A. J. Murdoch, J. Murray, W. M. Singleton. Secretary - Dr. K. Marsden.  Director .
Professor W. Riddet.

During the year Mr. T. C. Brash was co-opted to the Committee as an active member on his retire-
ment from the post of Secretary to the Dairy Board.

The Committee held six meetings during the year at approximately two-monthly intervals, At
each meeting it carefully reviewed research work in progress and projected at the Institute, checked
expenditure on all work carried out, and surveyed the requirements of dairy research work in the
Dominion, It made arrangements for a grant to be made to Mr. P. O. Veale, B.Se., dairy scientist,
Hawera, for the carrying-out of a project concerned with dairy-factory (ll‘amaue At the outbreak
of war it placed the services of the Institute at the disposal of the Government to utilize to the best
advantage, and made such adjustments as were necessary for the prosecution of research work during
the period of hostilities.

Ruszarcu WoRk.

Considerable progress has again been made in the overcoming of difficulties in the manufacture
of butter and cheese, and substantial contributions have been made to the science of dairying,
The cheesemaking investigations undertaken during the year embrace

(«) Continuation of past rescarch work to determine methods of preventing the failure of
cheese-starters in factories.

(0) The cheesemaking technique best suited to the use of starters in factories.

(¢) Determination of thc commonest sources of those organisms which give rise to slit openness
in cheese.

(d) The causes of cracked rinds.

(¢) Methods of controlling mould growth in cheese, with special reference to the control of
temperature and humidity.

(f) Standardizing of cheese annatto.

(¢4) Methods of controlling the growth of cheese-mites.

Buttermaking investigations have included—

{(#) The control and climination of cress taint in ercam and butter.

(b) Methods of prolonging the keeping quality of butter.

(¢) The influence of churning factors on the body of butter.

(d) The influence of locality on the composition of butterfat.

Part of the first-named taint project was carried out at the factory belonging to the Tauranga
Jo-operative Dairy Co. after prelimimary work undertaken at the Institute.

Dairy-hushandry investigations carried out in the past in collaboration with the Grasslands
Division of the Plant Research Bureau were continued and, in collaboration with the Wallaceville
Laboratory of the Animal Research Division of the Department of Agriculture, the animals used
in the dairy-husbandry investigations were employed for rescarch work concerned with the control
of mastitis and the incidence of grass staggers.

A considerable amount of work was O‘L[‘I'I(‘(] out on the composition, uses, and efficicney of dairy
cleansers ; this has shown that considerable cconomy and increased efficiency can be effected in the
purchase and use of these. A survey has been made of dairy fuctory operating costs which has yielded
very interesting results.

Arising out of difhculties in recent years of disposing of casein, a survey was made of the New
Zealand casein industry and of the world’s trade in casein.  Subsequently contact has been established
with Tocal manufacturers of casein, and material assistance has been given to them in explaining the
use of this locally made product. Various other projects of lesser importance were undertaken during
the year.

The following statements prepared by officers in charge of the projects give a fuller account of the
progress made.  More detailed results are communicated in technical papers as the work becomes
far enough advanced for report.

CHEESEMAKING PRroJuOTS.

(@) Cheese Starters (H. R. Whitehead and G. J. K. Hunter).-—It had been discovered during the
previous year that failures of cheese starters in dairy factories were in a large measure due to contamina-
tion with air-borne bacteriophage. During the past scason efforts were concentrated on trials of
various methods for the elimination of such contamination. The most crucial experiment was that
conducted at the Bell Block Dairy Factory, where, with the financial assistance of the Dairy Board, a
special starter-room quite separate from the factory building was erected. This room was put into
use at the beginning of September, 1939, It was a (’omplete success throughout the season; no
failures of starter duc to bacteriophage contamination were experienced. On three occasions cans of
bulk starter were abnormal and were discarded, but this proved to be due to the use of ™ non-acid
milk in the starter cans. There was no trouble with cither mother cultures or with the cheese-vats.
Thus the process of cheesemaking at Bell Block Factory was reduced this season almost to complete
regularity from day to day, the only variations necessary being those due to changes in composition
of the milk as the season advanced. This result is, of course, the object of all the work on starter
propagation, and if the starter-room at Bell Block gives equally satisfuctory results next season it can
justifiably be assumed that the main problem has been solved.
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At another commercial factory experiments were made throughout the season to determine
whether it is possible to protect the starter from air-borne phage under somewhat crude conditions
and without much expenditure.  During the course of this work the mechanism of the development
of air-borne phage was made clear. It has previously been shown that hacteriophage commonly
develops in the whey in cheese-vats, even when the process is proceeding normally. The reason for
this is not known, but it may be accepted as a normal occurrence in cheesemaking practice.  The
separator which 1s used to remove the last traces of fat from the cheese whey revolves at approximately
six thousand revolutions per minute, and it was found this season that the separation process resulted
in the enmission of a finely atomized whey (asually containing phage).  This proved to be the major
source of the air-borne phage in the factory building. The concentration of phage in the air was so
strong on oceasions that the mere removal of a cotton-wool plug from a flask of sterilized milk for ten
seconds was enough to cause immediate failare of a starter in that milk.  This finding emphasized
the necessity for removing the starter mother culture from the factory environment. By complete
closure of the starter cans and Inoculation through a small orifice plugged with cotton-wool it i
prove posgible to maintain the bolk starters with only very occasional [ailures in the factory buildings.
The whole trend of the results, however, showed that, while various makeshift devices gave consider: dile
relief from starter failures, nothing .\'hort ol a .\po(,m‘] room complitely cut off from the main Factory
huilding gave sccurity.

Se vom] dairy companies are now contemplating the building of special starter-rooms. foxperion: o
over the next season or two will show how near (;0111])19/09 success with starter cultures the average
factory can come.

Single-strain starter cultures were used throughout the work mentioned above, but there i smple
evidence to support the view that cultures containing several different straings of .si/u,ptm ocet sueh ag
have commonly been prepared from commercial powder will be more steady in activity under
commercial conditions if they are similarly protected from air-borne contamination.

(b) Technique of Checse- m/aw71/}'1r/m'v with Active Starters (W. Riddet and . R. Whitchead). —
The single-strain starters B, and II'P were used throughout the scason for the nm.mli.u“mxm of cheese
in the (',xp(\mnun‘m] factory.  The paramount influence of the acidity at the time of removal of the
whey from the curd on the character of the cheese was confirmed.  Other factors such as the rate of
acid development throughout the process, the acidity when the curd s milled, and the acidity ab
salting have a very su bsuhmy influence.  The optimum (r(,uhty at the drying stage naturally varies with
the composition of the cheese millk, It ranges between 0-40 per cent. and 0 98 per cent. lactic acid
(for whey draining from the curd immediately after drying).  Drying the curd at too low an acidity
(say, 0-20 per cent. instead of 0-23 per cent.) tends to give a cheese with o weak ** rubbery 7 body,
while drying at too high an acidity (say, 026 per cent. m.sb(“ul of 0:23 per cent.) tends to give a cheese with
a firm but sticky body and a sharp acid tasve.  The minor influence of the rate of acid development on
cheese quality makes 1t possible within limits to reduce the time the curd is cooked in the whey where an
active starter is used.  Similacly, the times between drying and milling and milling and salting can often
be reduced without any significant influence on cheese characteristios becoming apparent.  There are
slight differences in the effect of the various single-strain starters which have to be recognized and
allowed for in the cheesemaking process. When o cheesemaker becomes  aceustomed to the use of
a particular single-strain 417:1,ri;er, its rogularity of hehaviour gives him an excellent chanee to adjust
his making prog wdure 5o a8 to get the best ptmsllle result.

(¢) The Sources of Lm/obm/},/h smportant v Oheese-ripening (1. R. Sherwood).-In earlier reports
the important influence of lactobacilli upon the ripening of Cheddar cheese has been discussed.  During
the past year an imvestigation of the sources of these organisms has been carried out.

The Milk employed in Cheese-manufacture : In New Zealand cheesemaking practice the milk is
usually flash-pasteurized.  This heat treatment destroys most of the organismg in the milk, but it
has been shown in the present investigation that an appreciable proportion of the lactobacillal
population survives and passes into the cheese-curd.

Milking-machines and Utensils vsed in the Production of the Milk : Owing to the extensive use
of milking-machines in New Zealand, a special study was made of the bacterial flora of selected machines.
By the use of o selective (llltl\'(lu ion procedure 16 was shown that all types of lactobacilli of common
ocewrrence in cheese also oceurred in milling-machines.  In dndividual machines one or two types
usually predominated.  Experiments carried out on the Institute machines showed that while metal
parts and rubber parts in good condition were fairly casily sterilized, yet worn rubbers displaying cracks
and seratehes could not be sterilized satisfactorily by ordinary methods.  From other utensils used
in mille production  cans, buckets, &e. dactobacilli were Iumwnﬂv, hut not invariably, isolated.

Sources from which Lactobacilll may gain Access to Milking-machines and Utensils 1 Rarlier
workers have shown that luctobacilli oceur i ensilage and dung.  Other sources arc

(h l)ust from the Cowyards and Environs : Examination of sumples of dust from cowyards
and adjoining roadways revealed the presence of lactobacilli (Sbm. caser, Shm.
plantarum, and betabacteria).  These organisms were found to galn access readily
to milking-machine parts in the sheds, especially the teat-cups. — Although in practice
the extent of contumination which occurs in this way is usually relatively small, yet
once the organisms gain a foothold in the machines;, rapid multiplication may occur
under suitable conditions.

(2) Grasses : Lactobaellli were isolated from grasses by the use of a laboratory modification
of the ensilage-making process.  Perennial rye was found to harbour three varieties
of Sbm. plantarwm (varieties 2, 3, and 4, described in the last report).  The same
varieties of Shm. plantarwm were isolated from brown-top and a few other grasses.
From red and white clovers and from cocksfoot the only lactobacilli isolated were
all strains of Sbw. planiarum, variety 1. There would thus appear to be some
specificity in the occurrence of lactobacilli on grasses, but scasonal and climatic factors
have not yet been adequately investigated,
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(dy Cheese-rind Tuvestigutions (R M. Dolbv).—-The oceurrence of eracks m cheese-vind by per-
mitting the entry of mould may canse the spoilage of a considerable portion of the cheese, Under
present. conditions, when delays o fransport may inerense storage periods, such defeets may be
accentuated.  investications hoth in the Tnstitute factory and oo commereial factory Tave
shown that cracks are most likelv o develop during the first week after manufactare, when the
knitting together of the curd particles v <6l meomplete, and that cracks do not usually extend
appreciably after the cheese is two weeks old. The experiments demonstrate the necessity of using
an outer bandage which is in good condition and of avoiding wrinkles in the ner bandage.  Other
factors tending to produce rind eracks arve the placing of cold curd in the hoops, imadequate pressing,
oversalting of curd, dispbreement of curd where morning dressing ix practized. and damage to cheese
by rough handling after removal from the hoop. Normal variations in moisture content of curd or in
temperature of curd at hooping did not appear to influence the development of ¢racks in the rind.
The omission of scalding of the hoops. while reducing the adlicsion of the handage. did not cause
inereased eracking,  Rtorage at high temperatures and low humidities, and storage in a current of
air, also did not produce cracks in the rind.

(¢) Standardization of dunaito (C. R, Barnicoat). Further evidence has been accumulated to
support the view previously put forward that anmatto extract (cheese colour) s hest standardized
in alkaline solution by examination in transitted light.

7 (f) Controlled Temperature and INuomidity of Cheese-curing Rooms.- See seetion ™ Mycological
Projeets.”

BurrerMARING PROJICTS,

(¢) Land Cress and other Feed Taints in Cream (B 1L MeDowall). Tt has been previously
reported that land eress on steam distillation yictds an oil of high boiling-point and consisting for the
most part of benzyl eyanide.  Addition of the oil in small proportions to ercam used in butter-
manufacture save a flavour in the butter which had some resemblance to Jand eress taint but which
wag not true land cress taint.  Treatment of cream tainted with land eress in the small Vacreator at
the Tnstitute was effective in removal of taints of medium intensity and in reducing o small propor-
tions the taint of heavily tainted cream.  An attempt was made in o commercial factory to obtain
similar results by use of the large-scale Vacreator. 1t was found that the larce machine was less
efficient in this respeet, and some modifications introduced by the makers were tried out. The
preliminary trials showed that the modifications guve an improvement in the degree of taint removal.
Arrangements are now in hand for a large-scale trial during the period of cress taint incidence in the
coming season.  The Vacreator modifications also increased the efficiency of removal of feed (clover)
taint.

1 has been shown that taint from land eress passes into the milk in the adder within thirty
minutes after consumption of the plant by the animal, and that it persists in the milk for several
hours, and sometites for more than twelve hours.  The period of persistence of the taint in the milk
and cream varies to some extent, however, with the individuality of the animals,

() Keeping Properties of Butter (C. R Barnicoat). (i) Temperature of Storage and Addition of
Anti-oxidants © A study has been made of the keeping qualitios of New Zealand [inest-quality butter
held at temperatures above freezing-point, in order that information on this subject should be available
if required. 16 was found that butter containing 15 per cent. salt had o better keeping quality on
storage at 357 F. than bufter treated with various anti-oxidants and preservatives.  Finest salbed
butter held for four months at 35° 1, usually graded 90-91 points after storage.  Affer removal to room
temperatures, however, there was o eapid deterioration 1 henee hutter held for any considerable length
of time ab temperatures above freezing-point should he passed on to the consumer as soon as possible
after removal from storage.

(i) Metadlic Contamination : It was shown that the presence in cream of 0-6 parts of copper per
million had a pronounced effect on the quality of the resuitant bufter stored at 147 . After one week
the grade had been lowered by half a point, after five months by ene point, and after twelve months
by two points and a half.  Tron (hoth ferrous and ferrie) present in the cream to the extent of three
parts per million had only a slight effect.  The importance of keeping creant and butter away from
bhare copper surfaces is thus emphasized.

(i) Kffeet of Tight: 1t has been observed that in some butter-factories there are skylights
through which direct sunlight can impinge on the hutter in the making-room. 1t is known from work
here and clsewhere that light accelerates the deterioration of fat.  Some experiments have been
carried out to study the effect of light of varying intensitics ou butter under conditions of handling
similar to those existent in commercial factories.  Blocks of butter exposed to light were found to
undergo oxidation at the surface.  When this butter was passed through the packing-machine and
the surface layer was thus mixed into the remainder of the butter by the action of the packerscrows,
the evidence of deterioration disappeared.  The butters are being held in cold storage for some months.
The gradings of the stored butter, when they become available, will be of interest, as they should
indicate whether the incipient deterioration noted on the surface of the Mock has spread through the
whole mass of the butter.

(¢) Hardness of Butter (R. M. Dolby).—(1) Apparatus for Measurement : A new apparatus for
measuring hardness has been developed.  This instrument, which determines the resistance of butter
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to cutting by o wirve, while giving results in general agreement: with those obtained from the Scott-Blair
apparatus vsed previously, has proved more satisfactory in that it gives much more reproducable
values and s not affected by a fendency of the butter to crumble.

(i) Belation of Manuvfacturing-conditions to Hardness of Batter 1 A contivuation of the factory
experiments has confirmed the observations previously reported on the effect of rate of cooling of
cream alter pasteurization and of temperature of wash water on hardness of butter. Tt has also been
shown that the temperatire at which the eream is held during the ripening period las a definite effect
on butter hardness, o lower holding temperature giving a firmer butter. A comparison of Vacreator
with flash-pastevrizer treatment has shown that the method of pasteurization has no effect. on the
hardness of the butter.

(i1} Composition of Butterfat and Hardness of Butter: It has been shown that the iodine valuo
of butterfut has a definite influence on the hardness of butter. Tt is evident, however, that other
factors m the composition also exercise an effect.

() Veriations in the Coneposition of Bulterfat (G. A. Cox).--Samples of butter obtained at monthly
interveds from nine factories seattered throughout New Zealand have been analysed in a study of
variations in the composition of the fat. The results shew clearly a seasonal variation in the
propertics of the fat common to the butters from all the factories.  Determinations of jodine value
om samples of hutterfat from the different groups of cows in the Institute experimental herd fod under
controlled conditions show that the same seasonal variations occurred  viz., a depression in the
November January period—in spite of alteration in the feeds.

Mycoroatean Prosuers. (T. R. Vernon).

During the year mycological work has been directed mainly to the control of “mould ” in
cheese-factories.

The survey work has shown the difficulties of controlling contamination. The amount of
contamination varies greatly from factory to factory, and while more or less proportional to the
general sanitary condition of the factory itself, many factors lie outside the contro! of the managor.
In spite of this, certain common factors contributing to mould contamination have been noted.
These are avoidable -e.g. (a) the storage of Tocal and export cheese in the same room, (b) the prolonged
storage of cheese from slow vats, (¢) carcless storage of salt and cheese bandage.

To prevent mould growth in spite of contamination three methods have heen  investivated :
(@) Controlled temperature and humidity, (5) ozone, (¢) ultra-violet radiations.

() Controlled Temperature and Huinidity of Cheese-curing Rooms. - The advantages of controlled
temperature in cheese-curing rooms is well known, and the connection between humidity and monld
growth has long been appreciated.  Although managers have kept daily records of temperature and
humidity, no_attempt at humidity control has been made.  Investigations showed that controlled
humidity could control mould in spite of contamination. Once expensive, machinery is now available
aliareasonable cost, and three local factories are now equipped with temperature and humidity
control apparatus.  One of these factories which has been in operation for a whole season has been
completely frce from mould troubles.  Humidity has been controlled between 80 per cent. to
& per cent.

A study has been made of the effect of controlled temperature and humidity on shrinkage fosses
and quality.  While it has been difficult to assess values Lo changes in quality, a saving of } per cent.,
hag been observed in the shrinkage of cheese held under controlled conditions compared with that
ol similar cheese held in an uncontrolled room.

Work is now in progress to determine the effect of controlled humidity on cheese stored for
long periods.

() Ozome—There is ample evidence to show the inhibitory effect of low concentrations of ozone
on mould growth, and from Australian reports it would appear that it has been tested in cheese-curing
rooms with Sivourable results.

Ir o series of experiments carried out during the scason it has not been possible to duplieate
these Givourable vesults. 1t has been found that if the humidity is hich enough to encourage
“mould 7 the Tate of ozone production is drastically reduced, and although mould growth and spore
formation are refarded somewhat they are not entively controlled i spite of the fact that the
apparsius was handling o volume of afr less than one-tenth of its capacity,  After removal from the
czone chanher, “mould 7 developed rapidly.

The apparatus tested does not appear to be of any practical value in cheese-ciring roorms.

() Ultra-violet Radiatiops—By means of a commercial apparatus for the production of ultra-
violet rays the common daivy moulds have been tested.  The results show that fungal spores are much
more resistant to ultra-violet rays than are bacteria, and that wide variations cceur amongst the
moulds themselves.  Resistance depends largely on the colour of the spore coat. At a distance of
Jin. an exposure of five minutes brings about a reduction in numbers of more than 90 per cent. for
most moulds, hut species with dark-coloured spores proved more resistant.  Tn one case a complete
Kill wis not obtained after eighty minutes’ exposure. In general, the results indicated that the
apparatus would not be readily applicable to cheese-curing roons.  Tests have also been carried out
on milk-hottles contaminated with bacteria.  When direct irradiation was possible the reduction in
numibers was high, but the curvature of the bottle produced a blind spot and complete sterilization
was not obtained.

(0} Cescin Paint—With the object of increasing the mould resistance ol casein paint, tests are
being carried out with a variety of fungicides.
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(HENERAL,

() Cleansing-powders for wuse i Daviy Focloiics (K. 1. McDowadl)- A study has heon nade of
the alkaline powders in use for the cleaning of dairy equipment. In the main these have been found
to consist of one or more of the following substances : sodium hicarbonate, sodivim carbonate (soda
ash), caustic soda, sodium metasilicate, trisodium phosphate, and soap.  The prepaltd mixtures are
thus made up of the raw alkaline matevials well known o commerce. 1t has been shown that o
considerable reduction in costs could be effected at the fuctory by purchase of the raw alkalis jnstead
of the prepared mixtures. 1t is considered that the factory workers have been greatly handieapped
in the efficient use of the cleansers by the lack of information on the comporition of the mixtures
e.g., there has been a widespread wastage through the admixture of a cleanser containing caustic
sodn with a cleanser containing sodium bicarbonate. The sodium carbonate formed as o result, of
the chemical action between these two compounds could have been purchased as soda ash at one-thivd
of the price paid for the mixture. i addition, the sale of a cleanser containing a high proportion of
caustic soda without any warning to the user must be regarded as dangerous. Several formulae for
mixed cleansers are being proposed, and factories are recommended to buy the raw allealis and prepare
the mixtures in stock solution as required, or, alternatively, to buy the prepared mixtares to a
specificd composition.  Some attention has been given also to the methods of applytng clennsers to
the various types of equipment, and to the improvement in the cfficiency of can-washing machines.

(1) Dairy Factory Costs (J. ¥. Tasker). - During the year an analysis wag made of the 1937 28
manufacturing and marketing costs of a group of forty-nine buttermaking compantes  scattered
throughout the Auckland and Wellington Provinces. The companies covered ranged in production
from 110 tons up to 4,830 tons for this season, and altogether produced approximately 70,000 tons of
hutter--i.c., about one-filth the total Dominion production and over half that of the Auckland and
Wellington Provinces.  The companies were grouped according to their production for the season into
classes of BOO tons. The unit used was the pound of butterfut.

The study showed that, on the average, total costs steadily decreased as production inereased,
bub that the rate of fall decreased with increased production. Manufacturing charges, repairs and
maintenance costs, and depreciation showed a close relationship to volume of production, while
eream-collection costs and Tactory to f.o.bh. charges showed practically no conncction with this factor.
Overhead charges were shown to be affected indircetly by volame of preduction.

The greater part of the differences in the costs of the sl and the larze creameries arose from
differences in manufacturing  charges, and these in burn were affected mainly by variation i
manufacturing wages.  The study also indicated that the optimum size of the average creamery
from the point of view of costs was from 2,000 tons to 2,500 tons.

(¢) Dairy Factory Drainage (. 0. Veale).  Inan attempt to geb definite information on the volume
and composition of drainage from different types ol daivy factories there was recorded during the
year the daily volume of draage discharged at different times during the day ab thee cheese-
[actorics, two butter-factories, and one casein-precipitating station in Taranaki. There was also
sbimated at regular intervals the volume of water flowing in the streams into which the deninage was
discharged.  From composite samples of the drainage there were determined pli value, seidity, total
solids, organic nitrogen, oxygen absorbed from  permanganate in four hours, and five-day BOD
(hiochemical oxygen demand). Bacteriological and chemical examinations were made of wamples
drawn from the streams into which the drainage was discharged at poinis above and below the
drainage outlet.  The worl is not yet completed, but data of great interest to the industry have been
collectod.  This is the lirst time data of this kind have heen collected in New Zealand. They
indicate that the volume and type of drainage from New Zealand cheese-factories differs from that
reported on by workers overseas.  The data also indicate that the dratnage from hutier-factories
differs markedly front the drainage from cheese-Tactories. A detailed report on this will be prepared
and published at the conclusion of the Investigation.

(d) Casein (W. R. Mummery). A survey has been made of the international trade in casein
during recent years. A study has also been made of the extent to which rennet and lactic casein are
used in different industries, and of the different methods for precipitating and teeating casein in
different countries and particularly in New Zealand. A successful effort was made to contact all local
users of easein, with a view to extending the local demand for this product.  Advice has been given
to several manufacturers on the preparation of adhesives containing easein, and work 18 i progress
to help local manufacturers out of difliculties. Attention is also being devoted to inereasing the use
of cagein in the manufacture of paints for particulsy prurposes, the possibility of making casein
plastics in New Zealand, using casein in sheep dips, and in various other ways.

(¢) Dairy Musbandry (3. L. Green).—During the year several lots of milking animals have been
arazed separately on pastures consisting of («) perennial ryc-grass, (b) percuninl rye-grass and white
clover, (¢) cocksfoot, and (d) cocksfoot and white clover. Daily records have been made of the milk
produced by all experimental animals, and from three-duy composite samples the milk of each cow
fiass been analysed for its fat content, solids-not-fat, total protein, and luctose. T addition, the milk
of ench cow his been examined at the Wallaceville Veterinary Laboratory, Department of Agriculture,
for the presence of mastitis, by leucoeyte assessment at weekly intervals and by cultural examination
at monthly intervals. Also Dr. Cunningham, of the Wallaceville Animal Research Station, has
dotermined the caleimm and magnesium in the blood of each experimental animal. Bince the
animals have not yet completed their lactation for the year, results cannot be studied in detail, but
it is noteworthy that although they have been milked by machinery now for two years none of these
animals have been affected with mastitis.  The production of all the animals has heew novmal.



I o trial condueted with six milking animals kept indoors the feoding vadue of perennial rye-
grass was contrasted with that of [talian rye-grass. AL the outset of the expectment the milking
animals did not tuke kindly to the pure perenniad rye-grass, but as the plants started fo Erow
vigorously this feed hecume quite palatable. A detailed reportoon this experiment. will he published
when the results have heen worked up.

COLLABORATION WiITH NEW ZEALAND STANDARDS INSTITCTE.
As in past years, several members of the stall have assisted the Standards Institute in work
concerned with standards for dairy products.  Des. F. 1L MeDowall and 1L R, Whitehead have con-
tinued to act ax Joint Secretaries of the Dairy Products and Requisites Committee,

Pasrrvrizarion axn Borruing or Mink FOR SCITOOLS,

The [nstitute has continued to pasteurize and bottle milk for supply to schools in the Palmerston
North district, in accordance with arangements made with the Departient of Health,  The entive
cost of this work has again been horne by the Department of Health.

Dissemisarion or Rusvnrs or Work,

As in pust years the research work carried out during the season was reviewed af the Dairy
Factory Managers” Week.  This took place from 7¢h May to 10th May, and was attended by cighty-
seven factory-managers and first assistants and seven others connected with the dairy industry,
During the yecar addresses were given by members of the staff at the National Dairy Conference, and
at meetings convened by the New Zealand Datvy-factory Mavagers” Association, by the South Island
Dairy Association, and by daivy companies.

Institute
Publication Title, Author. Journal
No.
|

115 Annual Report, 193839 .. .. - .. ! ..

118 Oxidation of the Fat, of Butter during Cold Storage | W. J. Wiley < | Dairy Research.

119 Payment for Milk for Cheese-making : A Trial of the | 1. H. MeDowall | N Jour, Sei. & Tech.
“ Costed Cheese ” System in Seventeen Com- |
mercial Factories

120 The Relation of certain Lactic Acid Bactoria to Open | 1. R. Sherwood L, | . Daivy Research.
Texture in Cheddar Cheese

12 Bacteriophage-organism Relationships in the Group | H. R, Whitchead and | /. Dairy Research.
of Lactic Streptococet .l B Hhanter

122 The Bacterial Flora of New Zealand Cheddar Cheese | 1. R. Sherwood 0L Daivy Research.

123 Lactic Acid Bacteria in Relation to Cheese Flavouwr- LR, Sherwood L0 | L Dy Rescarch.
11 Observations on the Tnoculation of the Mille
employed in Cheese-manufacture with Lactobacilli

124 Exwmples of Variations within Pure Cultures of | (. J. 1 Hunter J. Dairy Researeh.,
Streptococeus eremoris

125 Butterfat Losses in Churning . .. <0 Wl Wiley N7 Datryman.

126 The Removal of Undesirable Flavours from Cream W. Riddet et «f. ‘ N.Z. Jour. Sei. & Tech.
used for Butter-manufacture

128 The Colorimetric Estimation of Diacetyl and Acetoin | (1. A. Cox and W. J. ’ JOSLR (Austradia),
in Dairy Produets Wiley

129 Formation of Dincetyl by Starter Culbures--L: A | W. J. Wiley, (L AL | JONIR. (Australia).
Comparison of Single Strain and Mixed Culture Cox, and . R.
Starters for Butter-manufacture Whitchead

130 Formation of Diacetyl by Starter Cultures—17T : W. J. Wiley, G. A. | J.OSLR. {Australia).
Rate of Dincety] Production by Lactic Streptococet Cox, and 1. R,

Whitchead

The following are in the press -
g |

Institute ’
Publication Title. Author.
No. i
R . ‘
127 The Action of Chemical Disinfectants on Bacteriophages for the Lactic Strep- ( G K Hunter and
tococei | Ho R Whitehead,
131 A Note of the Influence of High-temperature Short-time Pasteurization on the | WoJ. Wiley.
Phosphatase Reaction and Creaming of Mill |
132 An Accurate Constant Temperature Bath and Storage Cabinet for Operation ‘ R. M. Dolhy,
helow Room Temperature
133 Studies in the Chemistry ot Cheddar Cheesemaking ~VIL: The Measurement CROM. Dolby, KU1
of the Acidity of Cheese and the Relation of Acidity Lo Grading Score | MeDowall, and W,
J Riddet.
134 Causes and Prevention of Foaming of Lactic Casein I W. R. Mummery.

As in the past, the Institute is much indebted to the Massey Agricultural College for the use of the
College herds, buildings, and plant, and it is desired to express to the Board of (lovernors the thanks
of the Institute for this privilege. It is also desired to acknowledge the ready co-operation aflorded
by the Dairy Board, by the Director and staff of the Dairy Division of the Depurtment of Agriculture,
the Grasslands Division of the Plant Rescarch Bureau, the Primary Products Marketing De
and by a number of commercial organizations.  To all of these |
thanks of the Institute.

partment,
tis desired to express the grateful
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PLANT RESEARCH BUREAT.
Plant Researcl Bureaw Cowonilitee—MNr. A, T, Cockayne, Chaivman : Dy B0 W. Tllgendorf,
Vice-Chatrman 1 Professor (8. Peren, Massey Sariculinral College o Professor K. R Hudson, Cantor-
bury Agricultural College; Siv Theodore Rigu, Cowtliron institnte: Or 10 Mapebon, Depiartinent of
Seientiic and Tndustrial Research: My, R B, Tennent, Fiekis Division. Prepartiment of Aoriculture
Messrs. L Ar Marchant and Alan Grant, vepresenting Novih Febind aod Souwth I<hind farmoers
respectively - Mre. B Callaghan, Secrctary and Chief Exceutive Olicer.
The Plant Research Bureau now comprises five Divisions, viz. - —

[

—_ \ Location. Director,
Plant Discases Division . . . .. Owairaka, Auckland .. .. .. ‘ D, G H. Conningham.,
Grasslands Division .. .. .. | Massey College, Palmerston Nopth o M ED Brace Levy.
Entomology Division . .. <o Cawthron Tnstitute, Nelson .. el DL My,
Agroriomy Division .. .. < | Canterbury Agricultural Cellege, Lineoln .. | Me. J. WL Hadficld.
Botany Division .. .. - | A8 Bowen Street, Wellington Dr. H. H. Al

Participating in the Burcau are (1) the Department of Agriculture and its various Divisions ;
(2) the Department of Scientific and Tndustrial Research and its several vesearch sections - {3) Massey
Agricultural College 1 (1) Canterbury Agricultural College © and (5) Cawthron Tnstitute.

The Bureau is organized so as to arrange for co-ordination of all researcehes relating to plants at
present being conducted throughout New Zealand and to associate this work appropriately with the
teaching and extension work of the agricultural colleges and the Departinent of Agriculture,

Quarterly mectings of the Plant Research Burcan Committee have been held during the year,
when programmes and progress of the rescarch work have been reviewed.

AGRONOMY DIVISTON, LINCOLN.
Director:  Mr.

This Division is concerned with all phases of crop improvement, and this objective is approached
mainly by plant introduction, plant breeding, and pure-sced production.

Wheat.—The production of pure and smut-free seed wheat continues cach season to be a useful
service performed by this Division.  Nucleus seed is raised annually from single plant, selections and
is wold to the Canterbury Agricultural College and selected growoers, who increase and distribute the
product under Government certification.  The following varicties were grown during the past season :
Cross 7, Dreadnought, Tainui, College Hunters, Montana King, Marquis,

Oats.— Five new varietics were imported during the past year, making the total number of
varieties tested 117, Of those imported during recent years, three are worthy of mention--namely,
(1) Bmder, an importation from Holland, which not only stands better, but has considerably out-
yielded Abundance In two consecutive seasons ; (2) = Line 834, an introduction [Tom Belginm, which
has, for a sccond time, outyiclded all other varieties : (3) Victorian hybrid, which has proved to yield
as well as Abundance, and, in addition, has shown a high degree of resistance to both stem and crown
rust.

The most advanced breeding material —namely, Ruakura X Lampton  las now reached the
seventh generation. Ten lines either equal to or better than Algerian in yield are heimg further tested,
and seed will be available for field trial in 194142, Due to the very Binited material available for
crossing when this work started, these B, segregates are not s promising as some nore recent ¢rosses
in which full use has been made of the most recent improved material obtained Fron oversens breedors.
Of the cross Ruakura X Abundance now in B, five lines remain equal to or hetter than Abundance.
The F, material consists of crosses between Resistance and several other varietios of particular
merit, and the segregates appear very promising in vegard to yield, grain quality, and strength of
straw.  Material now in F, and F, consists mainly of crosses between standard varioties and
material recently introduced and proved to he highly resistant to leal and stem rust.

Barley—Of some forty varietics of malting barley originally introduced, five varicties deserve
further trial.  Severe bird damage so veduced yields in the increase blocks that there has heen
msufficient seed for malting tests, and all seed that has been saved will have to be resown.

Of sixty-nine six-rowed barleys that have been under trial for some years, two, one heing a smooth
awned variety, Newal, and the other Gderbrucker, are very promising as green-feed barleys and appear
to give a satisfactory yield of sced. Their early growth is considerably more vapid than cither Cape
or Black Skinless.

Field Peas.- Great Britain cans one hundred million cans of dried peas per annum, using for
this purpose about 500,000 bushels of dry peas, of which 70 per cent. to 80 per cent. are imported
from the Continent and Japan.  This is exclusive of the large quantity sold as dry peas in packets,
New-Zealand-grown peas are not acceptable in Great Britain for canning on account of their hardness
and the toughness of their skins. A project was commenced some years ago {o hreed varictios
suitable for New Zealand and more aceeptable to the British trade.  While these efforts have
resulted m improvement in yield and appearance, it has not heen possible to overcome hardness and
toughness.  These features appear to be associated with climatic conditions.

More progress has heen attained in the production of a high-yielding white pea for the split-pea
trade to replace White [vory, the vields of which are too uncertain.

It was hoped that trials conducted this past seaxon would finalize many points regarding the
segregates now fixed and ready for distribution.  Unfortunately, weather conditions rendered the
triuls inconclusive and they will have to be repeated next season. It is also intended to extend (hese
trials more widely over New Zealand than has heen possible in the past,

Garden Peas.—Attempts to inprove on Greenteast in the matter of vield and double podding
have met with partial success. These segregates have for some yeuars given satisfactory results in the
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North Tsland. but in the South Tsland have not proved superior to Greenteast. Next season trials ave
to he conducted in Nelson and Hawke's Bav under commereinl produciion. The crosses are fixed
and ready for distribution as soon as trial resalts indicate clearly which one is the most promising.

A second series of crosses now in ¥, has been raised by the bulk-popualation method and will
go out as single plant selections next scason.  Crosses between Greenfeast and a mosale-resistant
rogue which was discovered by the Plant Diseases Division are now in F,.

Lupins.  For some years past trials have been condueted with the Sweet Vellow Lupin, the
alkaloid content of which is of the order of 0-01 per cent., as against about O-9 per cent. v the
ordinary bitter New Zealand Blue.  About 3 bushels of seed are now awaiting distribution for trial.
The Sweet Yellow does not produce as much forage as the New Zealand Blue in the South Island. The
high palatability of the Sweet Yellow is, however, proved beyond doubt.

The introduction from Furope last year of the Sweet Blue Lupin is a matter of outstanding interest.
The variety is similar to the New Zealand Blue except that the alkaloid content is as low as 0-002 per
cent.  Its high palatability has the unexpeeted drawback of making it highly susceptible to insect
damage, and during the past season thrips have interfered seriously with its healthy development
and with sced setting.

An extensive use of sweet lupins as a forage crop and soil renovator may have far-reaching
heneficial eflects on production, more particularly i the cropping areas.

Lucerne— Two main lines of approach have been followed in the improvement of this erop. The
first Lias been by the combination of parent plants selected on the behaviour of their inbred progenies.
The strain so raised has, in trials of spaced plants, given an inerease in yield of 5 per cent. above
Marlborough, and the plants are very much denser and carry move leaf.  Of this strain about 301b.
of seed s being saved this season for use in field trials und for increase.

A second line of approach las been by the combination of inbred material, and this also has
resulted in marked improvement over Marlborough in yield and quality as judged by plots of spaced
plants.  About 20 1b. of seed is available for trial and increase.

It is yet too early to predict what measure of success has been obtained, because the behaviour
ol spaced plants may prove to he unreliable as a guide to the hehaviour of the same plants under
field conditions.

Rupe. —Progress in the commercial production of rape-seed under certification by the Department,
of Agriculture from types raised by this Division has, in view of the embargo on the export of rape-
seed from Great Britain, avoided what might have proved a very serious position.  Apart from
raising mother seed of strains under certification, work is developing in four directions and
combined yield and grazing trials have been carried out.

A new cross (Glant X Broad-leal Essex) X Broad-leal Hssex has outyielded  Broad-leat Mssex
and proved to be more palatable.  Of this cross, 1,000 1b. of soed has been harvested to permit
extensive field trials to be undertaken next season.

Giant Rape crossed with Swede-like Rape, although not as productive as Giant, tends to be
carlior in maturity by a weck to ten days.

(Swede x Rape) x Rape, although not as productive as Giant Rape, is proving even more
palatable ; and from Rape Kale x Rape a Jate cross has been developed which is more productive
than Giant.

Marrow-stems Kale. ~During the past season three strains selected in 1937-38 have been compared
in a yield and grazing trial.  From the two best strains sufficient sced is available for field trials next
season, and approximately 1 acre of cach has been sown for seed production next season.  This is a
first stage toward certification.

Many crosses have been made between different types of kale in the hope of discovering improved
forms.

Twrnips and Swedes—An attempt is being made to effect improvement in type and discase
resistance, but the work has not progressed very far owing mainly to the dilficulty experienced in
overwintering selected bulbs,  Last year, however, a number of selections were carried through
successfully in pots and a certain amount of material is now available for trial during the coming season.

Potatoes. - Crosses botween South American species and commercial varictios are being studied
and others are heing made, in all cases having in view certain definite objectives such as () resistance
to late blight, (b) rexistance to frost, () yield and quality, (d) yield irrespective of (a), (0), anil ().

Home suceess has been attained i obtaining resistance to late blight, and the ultimate objective
is to combine high quality and yield with resistance by back crossing to comnercial varieties and
reselection within the resistant segregates. No accurate tests have been possible to determine frost
resistance in erosses made so far because ol lack of glasshouses and other equipment.

Linen Flax.-~The part being played by this Division in the establishment of the linen flax
industry is mainly along the following lines :-

() The introduction of o nwmber of varieties [ron Burope for trial in New Zealand,  Heed
stocks of Tiral Prince, Giza Purple, Stonuont Cirrus, and Stormont Gossamer are
being built up, and it is hoped that special treatent will ensure freedom from seed-
borne disease.

(b) Priads are being carvied out with varieties and fertilizers, and others are designed o
determine the best method and rate of seeding. I all cases the yield per acre of both
seed and fibre is determined,

(¢) Determination of fibre vields are made from all experimental work, both that undertaken
by this Division and that by the Fields Division.

(d) Investigations into vetting, for which purpose two small experinental tanks are in
course of erection.

(¢) Advice on commercial production, the Dircctor of this Division having spent some months
abroad investigating the industry.
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Linsced — Sceme forty-five varieties and selections are under trial. - The outstanding introduction
Is Rie. 0 has proved, o far, highly tesistant to wilt, immune from rust, and practically
imune frem browning, Seed vield is Tigh and icdive sumber faiv. 1 Las the fault, however, of
being rather shart in the straw, The preduction of lnseed-oil in New Zealaud us Tapsed in recent
years, but the poscibility of reestablishing the industry is under consideration. and for thix reason
steps are being taken to determine varieties more suitalble than those grown in the past,
Vegetalle Crops.-- Investigations have heen along the following lines :
{a) Investigations into the varietal characteristies of dwarf beans.
() Seed production, with particular reference to Holmes’s earrot, a variety nsed extensively
in Taranaki for stock feed.
(r) Building up of “ Hawkesbury Wonider,”
to bacterial wilt,
(d) Stucy of lettuce varieties, and an attempt to discover varieties resistant to hotrytis,
Tnperial 847 and 44 have shown promise.
(¢) Preliminary studies of varieties of asparagus and their cultwre are degigned to lead fo
selection for New Zealand conditions,

>

a variety of dwarl hean showing some resistance

Co-operation with other Tnstitutions. - Grasslands Division 1 An oflicer of the Grasslands Division
is stationed at Lincoln, and fadlities are made available for him to carry on his work, The Agronomy
Division is also increasing seed stocks of herhage erops selected and raived by the Grasslands Division,
The Gragslands Division is reciprocating by carrying out at Palmerston North certain cereal and other
trials and the production of some hrassica seeds for this Division.

Plant Discases Division:  An officer of the Plant Discases Division is stationed here, and
facilities are made available for him to carry out his work. The Agronomy Division obtains
considerable assistance and advice from this officer and from his Division in Auekland especially in
connection with disenses of linen flax, potatoes, and oabs,

Fields Division, Department of Agriculture :  Close contact is maintained hetween the two
Divisions.  The Agronomy Division is dependeut upon the Tields Division for all field work carried
out in connection with the trial of new varietics and selections.  The Ficlds Division, on the other
hand, looks to this Division to supply nueleus seed to be built up in connection with the seheme of seed
certification,

Lincoln College @ Lincoln Uollege has priority in drawing supplics of pure seed wheat raised hy
this Division.

Wheat, Researeh Institute 1 Our programme of work in connection with wheat is discussed fully
with the Wheat Research Institute and is thus mutually helpful and avoids overlapping.

Entomology Division @ An officer of the Tntomological Division is alecady earrying ont certain
investigations utilizing the facilitics offered by this Division, and he may be stationed hore permanently
in due course,

BOTANY DIVISION, WELLINGTON.
Dircctor: Dr. H. H. Antax.
A. Rouring.
(1) Tdentefication of Specimens and Adwvice thereon.

This work proceeded on the lines indicated in previous reports, over 1,600 specimens heing dealt
with.  Several weeds not hitherto recorded were met with, but none are of very seriows import.  The
“ Handbook of Naturalized Plants of New Zealand > is now in the press, and should be of use to those
mterested in our weed flora,

(2) Herbarium.

Regular additions have been made, and the usual exchange material sent out. A valuable sot
of Kuropean weeds has been received (rom Dr. P Aclien, and useful contributions made by the
Auckland - Museum, the Bailey Herbarium (Ithaca), and Messes. R. M. Laing and 1. Searfe.
Considerable advance has been made with the building-up of a sced herbariun.

(3) Imtroduction”of Plants

Through the courtesy of Mr., R. 0. Dalrymple, further supplies of Valonia Oalk have heen received,

Seed of Giant Star Grass and related species were kindly forwarded by the Department of Agriculture

! : . Sl : part] LB :
Kenya, and will be tested for erosion-control purposes in the warmer parts of the North Island.
Seed of the high tannin species Bucalyptus asiringens, . cndophglla, and B, gomphocephalie were kindly
sent by the Conservater of Forests, Perth, Western Australin,  These have germinated well, and will
be distributed to appropriate localitics.

B. Ruseara.
(1) Sphagnwm Resouwrces.

Reports were furnished on the nature of sphagnum, its utility as a surgical dressing, and methods
of preparation. A survey, greatly assisted by the Director and officers of the State Forest Service,
was made of the sphagnun areas of New Zealand.  Some 347 samples have heen examined, and graded
as: Good, TI; fair, 97; inferior, 106 ; and useless, 73. Hive areas of reasonable access and of
considerable area, whence supplies could be obtained, were located.  From these approximately 1,250
sacks of good and 1,420 sacks of fair material could be obtained. The gatherings are being subjected
to botanical classification,
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(2Y Neaweed Utilization.

The possibilities of seaweed utilization in New Zealand are being explored, and a full report is in
the press. This gives details of the uses to which senweeds have been put. including the preparation
of fertilizers, potassium chloride, iodine, stock food. human food, agar-agar, alginic actd, &e. Methods
of harvesting, processing. and cultivation are discussed. The uselul New Zealand species are reviewed,
and the extent to which they are or can he made use of.  Work is in progress on a survey of their
distribution and availahility.

(%) Pussocl-grassland Investigations.

A detailed study of the taxonomy of the indigenous grasses has heen nearly completed and will
he made use of in the field work planned for the coming year. Studies were made on the effect ol spelling,
with especial consideration to the regeneration of the better grasses.  Krosional studies were continued,
and a paper has heen published on certain effeets resulting from interference with the plant cover.
Evidenee was given hefore the Sheep-farming Industry Connnission, and reports submitted concerning
the hotanical aspeets of changes in the tussock-grassland and on the relative palatability of the component
species.  The Director attended the conference of runholders held at Take Tekapo in April, and discussed
various problems with members.  Assistance was given to the regrassing work at Pisa Flats conducted
by the Department of Agriculture, and further experimental work is planned for the coming year,

(1) Weed Investigations.

Intensive laboratory and field work on hard-fern control has been continued, and a report 1s in
preparation.  Some work has also heen done on St John’s wort and tutsan, with especial reference
to seed germination and spread.  Work on Californian thistle is heing planned.  Experiments with

Ly . L) .
the seythe method of sodium chlorate treatment are proposed.  The botanical work on ragwort has
) - eliol ) proy . " £
heen completed, and a bulletin s in the press.  Bulleting on noxious weeds and poisonous plants are
in preparvation.  Preliminary ecological work on gorse and broom has been commenced.

() Medicinal Plants.

Work hus proceeded on various medicinal plants, both from local and from overseas sources.
Supplies of Toxglove leaf have heen collected loczlly, dried, and stored. Preliminary tests indicate that
the Teal contains glucosides beyond the minimur required by the British Pharmacopeia, A small
supply ol Digitulis lanala seed has heen procured from Kew for trial.

Supplies of locally grown leal of Datura stramonivm have heen tested, and the Jeal satisfied the
standard requirements.

Roots of a native gentian are under test for glacoside content.

Seeds or bulbs of the major medicival plants have been procured from abroad.  Germination has
proved very poor, but it ix expected to raise enough plants to seeure seed supplies for further work.

(6) Vernalization.

Preliminary trinls with rye-grass and white and red clover justified field experiments. Further
work, with investigations on the effect of temperature and Heht on growth factors, was held over to a
more opportune time. A pot trial with Algerian oats indicated significant responses. The results are
heing statistically analysed.

A small trial with cocksfoot is under way, and suggests that a more rapid establishment, with better
tillering, 1s likely.

(T) Phormaum.

During the year work on the Batchelar Area, Massey College, was put on a maintenance hasis,
as there is every possibility that in the near future this area will he combined with the Haston Area
on the Moutoa Hstate.

The plantation on the Haston Area has been maintained and some 10 acres hroken in for nursery
work.  On this area about | acre of seed-beds were sown and approximately 100,000 scedlings of
seleeted varieties lined out.  This work was done in anticipation of the acquisition of the Moutoa
lstate by the Government and the laying-out of it as a phormium arca.

Attention has heen directed to the need of fine fibres for string and fabries. A considerable amount
of crossing was therefore done with a fine-libred type of Phormivm tenaa and Phormium colensoi, which
has fine and sitky fibre. A quantity of 1. colensor leaf was cut from the cliffs of Wellington and the
fihre from it is awaiting a large-seale string test.  Also, for the purpose of obtaining fibre for string,
a quantity of leaf was cut from two-year seedlings at the Batchelar area.

A vegetation survey of the Moutoa Estate, recently acquired by the Government, has heen completed.
Important ceological results dervived from this should assist in the laying-out and maintenance of the
estate.

(8) Miscelluneous.

An examination has been made of the seed content of moa-crops, and lurther work will be done
as opportunity offers.  An examination of the histology of rye-grass leaves at various stages of growth,
and under various conditions, is in progress, to ascertain its bearing on problems of facial cczema in
sheep.

A map of the primitive vegetation of New Zealand is in preparation for the Centennial Atlas, and
papers on the taxonomy of indigenous plants and general ecology are in preparation.
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A veport was preparced on the possibility of growing various plants for the production of cssential
oils in New Zealand, including oil of lemon, oil of coriander, peppermint oil.  Seeds of a high-oil strain
of castor oil fromu America have been planted for trial.  Seeds of species used for flavourings, including
cortander and caraway, and @ special strain of fennel have been received from Romania, and small
trials have been laid down.

The glasshouse came into use during the year, and has materially assisted the routine and
rescarch work of all officers.  The Director and staff have given lectures and other public services during
the year where it scemed appropriate to do so.  In co-operation with the Botanist, Auckland Museumn,
Miss Moore staged a display at the Exhibition on hehall of the Fisheries Branch, Marine Department,
illustrating the utilization of scaweeds,

PLANT DISEASES DIVISION, OWAIRAKA, AUCKLAND.
Dircetor:  Dr. G, H. CunnNiNeuam.
Worl undertaken during the year under review is discussed under four main sections : —

() Tuvestigations into the discases of plants produced by insects, fungi, bacteria, viruses,
and by physiological agency.,

(b) Investigations into methods of combating diseases by chemical agency.

(¢} Timber protection.

() Pomology.

I Praxt Diseases TNVERTIGATIONS.
(leneral.

During the year several discases and pests new to New Zealand were found.  Among the nujor
diseases were Sclerotinia disease, Selerotinia selevotiorum on imported kumara tubers, barley-scald,
Rhyncosporium secalis on commercial malting barley in Canterbury, flax-wilt, Polyspora Lini on linen
flax in Canterbury, and = virus on daphne plants.  Insect pests included soft wax-seale, Ceroplustes
destructor on citrus trees, Australian grape-vine moth, Phalaenoides glyeinae on grape vines in Auckland,
Australion grass-geab, Pentodon anstralis, Australian gum emperor-moth, Auntheraea eucalypli, on
eucalypts.

Fach year extends the list of new discases imported into the Dominion, and, as cach importation
increases production diffieultios wnd costs, it is apparent that more stringent quarantine measures are
necessary.

(@) Brassica Diseases.

(1) Dry-rot (Phoma lingam ).~ The fungus was obtained from cabbage stems in Auckland, which
is the first record of its attacking this host in New Zealand, though conumonly collected from this source
in other countries.

(2) Club-root ( Plasmodiophora brassicae ) —Strains of rape, selected for their resistance to the
discase, were tested out in several areas in Otago and Southland.  They showed such a high degree
of resistance that selections were geeded and handed to the Agronomist for tests of their agronomic
properties,

(3) Diamond-back Moth ( Plutella maculipennis ).—Tests condueted at Owairaka showed that best
control of this pest on cabbages was secured with derris dusts, which proved more eflicient than
nicotine sulphate-spray or lead and ealeium arsenate sprays. Arsenates when applied as dusts give
unsatisfactory vesults.

Considerable variations were experienced in results obtained by the use of commercinl derris
dusts, some giving satisfactory control, but the majority proving almost or completely worthless,
Consequently, in later trials tests were made with dusts prepared by the stafl from imported raw
materials of known compozition checked by analyses made by the Spray Chemist of the Dominion
Tahoratory, Wellington.

() Cereal Diseascs.

(1) Cercal Rusts. -~ Work hivs heen continned on identification of bhiotypes of stem-rust (Puccinia
graminis) and leal-vust (Puceinieo elymi) of wheat. Only one biolype of stem-rust was found in New
Zealand during the past season, though in previous years two (Nos. 31, 45) were isolated hy overseas
workers,

1t would appenr from the results of this season’s work that seven biotypes ol leaf-rust are present
in the Dominion, though it has not yet been possible to identify them all exactly.

Some two hundred wheat hybrids bred by Dr. Waterhouse, Sydney University, were introduced
and subjected to testing in the field for snsceptibility to leaf-rust and stem-rust.

(2) Cereal Smuts—Work was undertaken with a view to developing a technique for inoculating
wheat with loose-smut (Ustilugo (ritici).  Bight processes were tested, of which two gave satistactory
results. By using these it has been possible to ascertain that at least two hiotypes of this smut are
present in New Zealand,

Some three hundred and twenty strains of wheat selected by the Wheat Rescarch Institute were
artificially infected, with a view to ascertaining their susceptibility or resistance to loose-smut.

(3) Wheat Foot-rol. - Two cases oceurring in autumn-sown wheat in Canterbury were imvestigated,
and from field evidence it was considered the condition had been induced by drought,

3—1tl. 3
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(¢) Grass Discases,

(1) Blind-seed of Rye-grass ({elotion sp. ). —Hvidence has now heen obfained o <how that e
fungus vesponsible does not perevivde within the vegetative fissies of yyeecines infection heing
confined to the seedt Dryving or conditioning the seed greatly veduces the amonnt of infection in
heavily infected seed ttended for sowing i the anuonn following harvest,

Field experiments ot Owairaka on the relation between percentage germibntion of seed sowi in
the autwinn and the number of apothecia and amount of Infection in spring were inconclusive, sinee
no apothecian developed nor was there any natural infection in the plots.

(2) Ergot. A study made of strains of cegot imolafed from various grasses showed that 1wo species
of fungi only ave present. One, Clavweeps pispali, s confined to paspaluny ;s the others (0 purpuiea,
infects a wide range of grasses, ncluding rye-grass, cocksfoot, Yorkshire fog, tall foscue. &e., us well
as barley, wheat, and oats.

Proof has been secured that the fungus does not perennate in the host plant, therefore cannot
be toxic to stock other than when grasses are allowed to seed.

(3) Loliwm  Endophyte (Helotion sp. ). —Much has been learned about the occurrence and
distribution of the fungus, and o simple means of control has been evolved should it he Tound that
the organism is harmful to rye-grass or to stock fed upon rye-grass pastures,

A field grazing trial is being latd down by the Departinent of Agriculture at Ruakura with seed
of the same strain of ryc-grass with aud without the fungus.

(1) Cocksfoor and Meadowfortaid Midge. Seed heads of these grasses infested with midge, collected
from various parts of the Dominion by officers of the Department of Agriculture, were forwarded
to Rothamsted by the Eutomologist.  The midge infesting meadow-foxtail was identificd by Dr
Bares, ol Rothanwsted, as Stepodiplosis genienlati, that attacking cocksfoot as S, geafenlaty var. nov.

(d) Potato Diseases.

Late-blight ( Phytophthora infestans).—A technique has been developed for testing resistance of
otatoes to attacks from this fungus,  Some ninety-three potato selections produced by the Agronomy
1 ng A I A ) 3
Division were tested, several being found to possess o high degree of resistance Lo late-blight.

(e) Lequme Diseases.

(1) Bacterwal-wilt ( Bacillus medicaginis). —Al varietics of French beans were infected in the trial
plots, resistance to wilt being digplayed by two only—namely, Burnley selection of Canadian Wonder
and Pale Dunn.

(2) Pea-moswic.—~Various crosses of garden peas produced by the Agronomy Division are being
grown at Owairala and tested for resistance to this virus.

(D) Beanw-mosaic. A variety of French bean, said to be immeune to this virus, hag been introduced
from the United States and is being grown for test at Owairaka.

(1) Lucerne Nodule Organism.— During the season culbures of the organisin, sufficient to inoculate
118,530 Th. of lucerne-seed, were distributed to 1,603 farmiers thronghout the Dominion.  This shows
an increage i inoculated seed of 3710 1b, over thai of last vear, and exceeds that of any previous
year.

(b) Clover Nodule Ocganism.- While at the Fast of Seotland College of Agriculture, Kdinburgh,
in 1939, the bacteriologist continued Lis rescarches on the organism producing nodules on white clover.

With the outhreak of war he was forced to return to New Zealand before the work had been
completed, and subsequently has correlated results secured in Scotland with those secured in the
Dominion.  Results suggest that the different bacierial straing isclated vary in iheir elliciency in
different districts and that, wnder practical conditions, it will be necessary to select and test spreific
straing for cach of the provinees of Auckland, Wellington, Canterbury, and Otago.

(f) I'ruit-tree Diseases.  (See Fruit Rescarch report, p. 45.)

{9y Small-fruit Diseases.

Tomato Diseases—-Blotchy-ripening : A further series of soil treatiments was underkaken in fwo
glasshouses in which the divease was prevalent. None of the materiuls vsed gave any measures of
control.  Potassium sulphate, which has heen elaimed to give adequate contreol in England, failed fo do
so I these trials,

Thard-core s At Owalraka in the experimental plots this physiologieal disense was widespread.
Injections and soil treatments were caurried out with borax, cobalt, copper, iodine, iron, magnesian,
mangaiese, nickel, nitrogen, phesphorus, potassivn, and zine.  As all failed to remedy blotehy-
ripening or hard core, it is evident both are not caused by deficiencies of these elements,

Verticilhum-wilt (Verticillium albo-atrum) © Mo eénable work to be undertaken on soil freatment
for control of this discase, soil of a small experimental glasshouse was inoculated with cultures of the
fungus.  One hundred plants were set out and many subsequently developed the  disease,  Soil
treatments are now being applied.

Tomato-streak : This serious disease has been found 1o be caused by a combination of tohacco-
mosaic and @ second unidentified virus whick is onder further study.

Leaf-mould (Cludosporiin fidving) : Seed of two tomato varieties resistant to the disease have
been imported frony the Uhiited States, Preliminary work has shown {hat they remain resistant under
New Zealand conditions.  Further tests under connmercial conditions witl be made during the coming
season,
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Tomato mite : This pest, which made its appemmiee iy elasshous-es four vears avo atid was held
. e . i . . : =
in cheek Ly promptly apphicd remedial mewsuires, again nide 1ts appearance during the carly antumn
in several houses.  Tnvestioations showed that the growers converned had Tatlod o carry out the

simple remedial measures found adequate Yor control of tonato-mite.

(f) Linen Flax Discases.

Al vavietios of flax held by the Agronomy Division have been tested for resistunee to flax wilt
(Fusarinm gy and ax-browning (FPolgspora lind). The oil vaviety Rio proved vesistant to wilt and
inmune to brownine.  Lwmersion of seed for ten mivutes in water at 1267 Fooeliminated hrowning,
and by this means small nuelet Tines of disease-free seed live been procured. A disease survey was
made of Tinseed and linen flax crops in the South Island during the season, .

11, Prant ProrrcrioN.
(«) Therapeulant Testing.

() Cereal Dusts. Numerous replicated field trials have heen carried out at Auckland awd
Christehureh on tests of variows dusts offered for certification.

Appuratus has been developed for festing seed disinfectants under controlled soil environment,
and with the information secured during the past year from field fests will enable the Division to
certily suitable types of such products.

A technique has been developed for inoculating oats with smut fungt,  Under test it was found
to give, over a wide range of soil temperatures, fections of from 30 per cent. to 85 per cent. Sintlar
work has heen undertaken with covered-smut of bavley (Ustilago horded) and stinking-smut ol wheat
(Tilletia foetens and 7. levis), but results were less satisfactory owing to the greater influence ol soil
temperatures on infection,

An experinent. was set up in Canterbury to ascertain the effects of several organic mercury dusts
on germination of wheat, with varied moisture content, and, il so, whether or not artificial conditioning
would obviate injurious effects.

As far as the experiments have proceeded, dusted wheat has not declined 1o field germination,
though in some cases germination was sonewhat retarded in the laboratory with sumples containing
a high molsture content.

(2) Copper Sprays—Field and glisshouse tests have been continued n the development o a
teahnique for testing copper spray=.  While work has not heen completed, results so far secured indicate
() none of the Bordeaux substitutes equals Bordeaux mixture in disease control when compared on
the basis of equal concentration of copper 1 (D) the superiority claiined by manutiacturers for copper
compounds over Bordeaux in leaving inconspicuous spray residues arises from the relatively weank
copper content of wuch, together with presence of high proportions of wetting and/or spreading agents.
By use of weaker Bordeaux mixtures together with wetting agents the apparent advantage i offset ;
(¢) at cqual coneentrations all the Bordeaux substitutes tested have proved more linble to cause plant
injury than Bordeaux.

Work has been continued on developing methods for asseising the damage facter of copper sprays,
which has so far not been possible under glsshouse conditions. — In the field some measure ol wuceess
fiws been scoured by the use of young apple and peach trees.

(3) Subphur Sprays. A technique for testing sulphur products has been standardized, but its
operation in routine practice will not he possible until cquipment is nstalled in the glasshouse wherehy
temperature and hanidity factors can be regulubed.

(1) Salicylanilide Sprays--Tn glasshouse tests under comnicreial conditions  the proprictary
product  Bhirlan AGT (containing 2D per cent. salicylanilide) las given excellent control of tonmto
leal-mould, provided sprays are thoroughly applied. A techmique has been developed for testing the
product and others ol thiz type for control of this discase of toraatoes By its aid it was found {liat
“ Polosan,” o proprictary organic dust, was inferior to ™ Shirkan AG

(5) Derris Dusts—Numerous analyses have bheen made of around derris roots by the Spray Chemist
of the Dominion Lahoratory with w view to ascertaining physical and chemical standards whereby derris
products may he cortilied.  They have shown that statements made by manufacturers as to the rotenone
content are merely relutive, and that it is necessary to correlate them with sonme standard method of
analysis.  Further, it is necessary Lo consider such a physical property as lineness of division ol the
dust purticles (hitherto ignored in experimental w ork), sinee thix materially influences coverage and,
consequently, disease control,

Field trials have hoen undertiken to ascertain the possible wes of derris products nnder field
conditions, and standards of concentrations requived. They include work on condrol of winte hutterfly
and dinmond-back mofth on crucifers; red-mite, leaf-hopper, and codling-moth o apples : and
mealy bug on pears. Vhe present high priee of the commercinl prodnet precludes ase of deyris on a
field seale, save possibly for smadl nursery gardens and the Like.  With o view to cheapening derris
lusts, investigations are being conducted to ascertain the possibility of using fillers off New Zealand

origin in thelr preparation.

(6) Control of Citrus-moulds. - Six treatments were undertaken to ascertain the most efficient
methods of combating moulds attacking lemon [ruits,  Although fruits were shghtly injured and
inoculated hefore treatment. results were inconclusive sinee. owing to dry conditions of <torage, little
mould developed even in the cheel cases. Chambers 1o which temperaturee and relative fusnidity ean
be controlled are necessary hefore the work can he continued. These are now being crected in the buase-
ment of the laboratory.
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() L provement LS prayy Progrannes.

(See Frait Researcl report, page 45.)

(e Toprovements (o Orclard-d isease Conlrol |

(See Fruit Research report, page 45.)

d) Certificalion of Therapeutants.
d ) !

(See Fruit Research report, page 45.)

T Timpir PRESERVATION.

(See Timber Protection Research, page 53.)

V. Poyornoay INVESTIGATIONS.

(See Fruit Research report, page 45.)

V. MISCELLANIOUS.

(0 Kuwmara Varietles.  Although the past season has been a poor one, o fair crop of tubers was
harvested from the numerous varieties which were imported from oversecas for test under New Zealand
conditions. The heaviest cropping variety proved to be Belesilika, a selection from the GCook Tslands.
Makusi, from the same source, also bore a heavy crop of large roots, although the varieties grown
commercially in New Zealand- -Blackberry and Tauranga Red- came close to them in productivity.

Samples of all varieties were stored and examined periodically, the local variety, Blackberry,
proving to be a good keeper, as were also Norton, Red Bermuda, Karly Butter, Southern Queen, and
Porto Rica.

Promising varieties will be tried out v the main kumara-growing districts next season. Some
of the early ones may prove of value in extending the cultivation range of this crop to districts where
the season 18 not sulliciently Jong to perinit other more slow growing ones to reach maturity.

(2) Daplne-nosaic Inarching experiments have shown that a mosaie condition of the leaf of
daphve may be transmitted to healthy plants, snggesting that the condition is of virus origin.

3y Pyrethrunm Production-- Work bas been extended to ascertain the effect of Jocality on the
pyrethrin content of pyrethrum flowers.  Aunalyses made from flowers grown at Auckland, Ruakura,
and Palmerston North showed that the pyrethein content of any one strain is not consistent in the
three localities, but nevertheless a strain which showed a high content in one Jocality also showed w
relatively high content in the others.  On the average there was no inarked difference in the pyrethrin
content of flowers grown in the three localities.

Tlowers from three straing grown in an additional cight localities in North and South Islands
have been harvested and forwarded to the Dominion Laboratory for analysis.

(1) Hluapar Experimental Orchard.—-At the conclusion of thix season’s work (May) the three-year
period for which this orchard was taken expires.  As the orchard has been offered for sale, it will be
necessary for the Divigion to procure an area elsewhere.

The trees in the orchard are growing vigorously and most varieties carry a heavy crop, indicating
the successful mannver in which neglected areas of the type can be brought into successful commercial
production.  The variety Gravenstein has not responded to treatiment, however, since trees, in common
with most others of the variety grown in Auckland, are affected by a condition known as “ strangulation ™.

(") Owarake Area.—The whole area 15 now under cultivation, most being planted to permanent
crops and trees, save those portions reserved for annual cropping. A stationary spray plant, electrically
driven, was installed during the winter, and the enlire arca reticulated with piping.  Two additional
glasshouses and an insectary were erected, bringing the total to five,

A soil-sterilizing shed was erected and a 4-horse-power boiler installed, so that fucilities are now
available for steam disinfecting all soil used in the glasshouses, an essential in investigational work.,

Despite the unfavourable season, most crops have grown well, fruit-trees especially so.

GRASSLANDS DIVISION, PALMERSTON NORTU.
Director: T Brucw Levy.
Al phases of activity of the Grasslands Division have tended o incrense and a very full year's
work has been suceessfully accomplished.  The work may be enumerated in the following sections.

() Praxt BrEEDING AND STRAIN Svibiis.
() Domprovement of Types.

Improvement of type of the following : (1) Perennial rye-urass 1 (2) short-rotation rye-grass ;
(3) Hadian rye-grass;  (4) white clover; (5) Montgomery red clover; (6) hroad red clover;
(7) timothy.

The pedigree seed production stage has been reached in regard to perennial ryc-grass, Italian
rye-grass, white clover, and Montgomery red clover.  Seed mereases have been made of the short-
rotation rye-grass seleetion and No. 2 white clover selection for extensive field trials.  Breeding work
in regard {o hroad red clover is well advanced.  The work on timothy has just commenced.  The
above study hasx involved the raising, planting, and study of approximately seventy-five thousand
single plants,
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(0y Genetical Studies o Cyanogenesis (o White Cloves.
Detailed study of the inheritanee o gyinogenesis to safequard against the possibility of hreeding
towards an unduly high llydlo(\ uie aeld (HEN) content in pedigree lines,
Differentiation of plant fypes into the following groups Lns already been established @ (1) Those
plants that contain enzyme and glucoside ; (2) those that contain cuzyme only @ (3) those with glucuside
only ; (4) those with neither enzyme nor glucoside.

(¢) Blind-seed Discase of Pereiial Rye-gross.

Blind-seed disease of perennial rye-grass hus again this season greatly reduced the yield ol higl
germinating seed and 1t is the prine cause for the Jow stocks and high price that now obtains for
certified perennial rye-grass b(‘(‘d

Two modes of dff«ltk are being made to reduce the ravages of this fungus: (1) Selection for
resistant types, and (ii) modification of field growth conditions to 1educc the \pu(ul and infection to
a4 minimum.

(i) Work on Resistunce.—Field trials to date at Winton and Palmerston North have indicated a
degree of resistance within some lines, and in the systematic scarch for material nagurally vesistant
some three hundred seed lines have been sown out and these will be artificially inoculated with culture
supplied by the Plant Diseases Division.  Nome seven hundred single plants have heen inoculated
to test the degree of resistance between dilferent plants.  The ev idence to date is encour: wing for the
possibility of establishing resistont material that will forn the basis of o pedigree line,

(i) Modifications in Seed-crop Technique tn the Pield s « Busis of Coptrol. Fuch modification
is based on the ecological hehaviour of the fungus under field conditions.  From the above study the
following modifications of field-crop technique are suggesied

(1) The crop should be shut up early rather than late.  Fxperiments on closing-up date for
seed have been conducted at the Station over hoth the two past seasons and i cach
year the carly shut up crops have given hetter germinations than the late shut up ones.
The early shut up crops were also much freer of ergot. Tn both cases temperature
may be the vital Tactor.

(2) Those crops that had o dense sward bottom and which completely lodged gave a better
germination than light erops with open sward bottom and which stood erect until
ripening tinre.  In the former case it is surnised that mitial infoction s low and the
dense bottom inhibited the upward spore thrast frot n the apothecia situated on the
soll surface, and that later when the crop s lodged the chance of secondary infection
from wind-borne spores was nuntmized compared with the higher chance of infection
in the standing crops. Seed-production teinls wre being m«ndud, and a block of
1L acres of rye-grass has been differentially mannred and will be differentially
managed to give carly to late closing up tine, together with differential sward density.

(dy The Endophyte of Perciiol Rye-grass.
The Plant Diseases Division has recently reported an endophyte fungus of perennial rye-grass.
[Pyt b t oryeg
Nothing is known of its agronomie ,\wm(n.nm“ in regard to the plast itself or to the grazing animal,
In co-operation with the Plant Discases Division, investigations are now heing extended Lo the study
of these two problems.

Some six hundred single plants with and without endophyte wdection have been planted out for
observation and measurement. A field trial in co-operation with the Dairy Research Tnstitute has
heen sown, and calves will be grazed on two areas composed of endophytic and nou-endophytic rye-grass
respeetively.

(¢) Nucleus Pedigrec-seed Production.
The following crops for nuclens seed production are established at Palmerston North
1} acres perennial ryc-grags.

J - acre short-rotation LY e-giss.
# acre Italian rye-grass. |

|

f

- acre crested dogstadl.
acre No. 2 white clover.

M e bt i

I acre white clover.
1 acre Montgomery red clover.
Five acres of Ttalinn rye-grass and 24 acres of short-rotation rye-grass arc sown out for seed
production at Lineoln.

(f) Cocksfoot-seed Prodictivs Triuls.

Cocksfoot-seed production is on the wane in New Zealand, and this is largely asoa vesult of
decreasing yields of \J(ll)l(‘ sced from the older-established areas, Trials have been Taid down to
investigate the cause of this decline and to fest methods ol seed  production under differential
treatments of the growing crop, of the altermath stubbie, :11'.(1 on manurial requireinents. Seed
production of a truly permanent stand as against move temporary stands in a definite crop rotation is
heing compared.

() Stratu Testing for Certificaiion Purposes and for Critical Breainalion of Bred Material.
To define and maintain standards for the certitication of the following species: (1) Perennial
vye-grass 3 (2) Malian vye-grass . (3) cocksfoot o (F) hrown-top 5 (3) £2halaris tuberosa ; (6) white clover ;
(7) Montgomery red clover ; (8) broud red clover ; (9) subterrancan clover.



H.- 34 22

The above programme has involved the sowing of approximately two thousand five hundred plots
and in reporting on these mdividually during 1]1<- year.  Measurement trials have heen instituted to
test pedigree lots against the standard certified material.  Some new work has heen inaugurated on
the mmprovement ol timothy, praicic grass, crested dogstail, Lotus sp., and strawberry clover.

(h) Field Straem Trials.

A total of 416 triaks have been sown and 249 are still in operation.  These are laid down and
reported on by the Instractor in Agriculture, Department of Agriculture, and cover a wide range of
soil and climatic types. They serve as excellent demonstration material, and give guidance to the
progress of our breeding for the particular district in which they are laid down.

(1) Sets of Species and Strains for Study by Schools.

These sets are very popular, and two hundred and fifty sets have been supplicd.

() Plant Lutroduction und Seed Exchange.

A total of three hundred and ninety samples of new introductions have been critically studied,
and limited supplies of seed have been harvested for trial heve under broadeast conditions.  One
hundred and Gfty of such plots ave been autunn sown, and these will be grazed by sheep to determine
swarding capacity, palatability, and persistency under grazed conditions.

Requests for New Zealand seed from overseas have iereased, and all lots sent are followed up to
learu how these have performed under the conditions of the test.

(k) Substation ai Lincoln.

The substation at Lincoln ig proving very valuable as a testing and demonstration centre.  The
trials cover approximately 2 acres, and the arca is worked under the general management of the
Agronomy Division.  Seven acres for nucleus pedigree-seed producetion has also been sowt ab Lincoln.

Some reciprocal service at Palmerston North las been instituted on behalf ol the Agronomy
Division in the growing of certain of its crops.

(2) Pasrure Surveys,

The general pasture map of the North Island has been printed, and Bulletin: No. 79 has been
published incorporating the pasture map.  Detailed pasture surveys of Hawkes Bay Land District
( over 4,000 square miles) are now completed, and a map of a portion of this district has heen published.
Pasture surveys of Banks Peninsula and the Matakaoa County have also been done. Reports and maps
are In course ol preparation.

(3) Suere Pasrore Rusparonr.

This work i being undertaken incollaboration with: Massey Agricultural - College, on whose
property the trial is laid down.  The prime aim s to study animal thrilt in relation to Iunuom bigh
producing pasture.  These consist of two groups 0 (1) Pedigree straing versus ordinary certified strains,
both under a programme of high soil fertibity maintenance ; and (2) certificd mother seed strains of
perennial rye-grass and white clover under a differential manurial programme where siniple and light
manuring is contrasted with complex and heavy manuring.

The Grasslands Division undertakes the measurement and recording ot—

{«) Botanical composiiion over the year.

(") Rate of growth of species.

(¢) Total Jl(‘ll)d”(‘ available at any time to act as o guide to stocking density.

(d) Total pm(llu tion of herbage.

(¢) Collection of botanical munp]c.\‘ for chemical study by the Plant Chemistry Laboratory.

The 47 acres sown in 1939 are now fenced into 1 acre blocks, and pampas is heing plinted for
shielter-helts, each paddock to have shelter on two sides. The pastures and stock to date are in
excellent condition.

(1) Dairy Pasrure REsparvom,

Over the past few years work has heen concluded on feed taints, and prelininary work has heen
done on the nutritive value of perennial rye-grass and Ttalian rye-grass (stall fed).  Pure perennial
rye-grass pastures have also heen compared with permanent rye-grass - white clover, pure cocksfoot,
and cocksfoot - white clover.  This autumn 30 acres have been ploughed and resown to provide feed
for the commencement. of spring lactation.  The programme is being modified to study single versus
complex pasture mixtures, and dairy cow reaction to these as far ay quality and quantity of dairy
products are concerned. The above swards consist of (1) perennial rye-grass - white clover, (2) cocksfoot-
white clover, (3) complex association of species. The above (1), (2), and (3) pastures will be under
grazing, and there will be an indoor feeding trial of (1) and (3) to study appetite as derived from
feeding simple versus comnplex pasture feeds,

The Grasstands Division undertakes (1) aving down of pastures, (2) joint management ol pusture,
(3) botanical analyses of all paddocks and feeds fed, (4) measurements of yield of pastures, and
(5) collection of samples for chemical determination,
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(3) CoNSERVATION o1 SrepLrsMeENTARY Fonper Rusmircr,

The objects are to study the methods of conserving pasture and the nuteitive value and palatability
of the products. Kight pits of silage (approximately 2 tons each) were nade using the following
methods :

() Natural fermentation,
) Molasses.
() Whey.
(ll) Molasses unconsolidated,
(¢} Natural fermentation at high temperatures,
Preliminary chemical analyses on progressive saples have heen carried ont,  Feeding trials to study
relative palatability to duiry cows and sheep are heing avranged,

(6) Factar-uwezema Ruseancu,

The following work has heen assigned to this Division by the Facial Bezema Management
Committee :

(1) Study of growing grass in glasshouses or otherwise to obtain control of growth conditions,
particularly in regard to control of temperature, soil moisture, and humidity, and
having particular reference to alternate wilting and Hush periods of growth.  Swards
ol pure perennial rye-grass are being grown under the following conditions :—

(@) Normal outside conditions— non-irrigated,

{(b) Outside conditions - irrigated,

(¢) Outside conditions - soil temperature controlled by soil-heating element,

(d) In two small glasshouses control heated with soil eables and fitted with
exaust fan,

(¢) Small lot in cold frames, unheated but covered with moveable glass frames.
The herbage produced is used by the Chemical Laboratory for their intensive studies
into chemical changes that take place In plant growth according to changes in
environmental conditions.

i in field observation and in certain grazing and feeding trials. Mapping
pastures and statistically sampling these. Twelve farms were under observation
in the Waikato, and small grazing and feeding trials were conducted at Wairoa.

(3) Observations on pasture growth conditions in the Manawatu, and collating growth
conditions elsewhere,

(1) Dissection of herbage for determination of botanical composition in connection with the
Waikato stations and Bast Coast work.  Approximately one thousand five hundred
samples have been hotanically analysed to date.

(7) Funvamenrar Treenxioue Resgarcen ox Nurwrrivie Vanue or Hernbacie,

The work envisages a very detailed programme of botanical and yield determinations on areas
subjected o various environmental conditions with the object of determining the rehiability  of
rescarch technique in velation to pastures.  The objectives in the work now designed are

(¢) To measure the influcnee of the grazing animal on sward development - e, offect of
dung, urine, treading, and grazing.

(h) To compare and devise plot technique trials with and withont the influence of the animal.

() To study the effect of mode and severity of defoliation on production and hotanical
composition of pasture swards,

(d) To provide material for nutritive value of herbage studies being inawgurated in
conjunction with the chemical laboratory and Massey Agricultural College.  An area
of 1§ acres has been sown to a complex pasture mixture, and steps are now beiug
taken to fence this area into small enclosures and for the crection of o feeding shed
for nutritional studies using sheep.

(r) The elaboration and use of statistically sound methods in botanical analyses. Satisfactory
progress has been made in standardizing the methods of sampling and analysing, and
an efficient technieal stafl is being gradually trained.

() GruerNkeEriNG Rusparc,

The present scheme has now been in operation for eight years, and this year it has been
considerably modified and enlarged  to incorporate information gained hy prior experience,
Approximately four hundred plots are receiving individual treatment. A series of certified brown-
top linex has been laid down to study whether any type variations exists in the certified seed when
grown and managed under actual lawn conditions.  The annual Greenkeepers’ Conference was again
held, and a diploma course in greenkeeping was instituted daring the vear.

(9) Lecreres axp DEMONSTRATIONS,
Enterest is still well maintained in the work of this Division, and frequent demonstrations to
visitors have been given. The demand for lectures has continued, and requests have been acceded
to whenever possible,
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(10} Brrovas,

A very wefud and commodious shed has heen erected to incorporite storage, seed cleaning, and
to howse haplenents, sotl-sterilizing

phint, &eo At of cold frames has heen erected and arrangements
are made for the crection of two additions! glasshouzes. Much necded tractor power arrived, but
the machine sent is unsuitable in maey wav< and negotintions have been opened up o lave it replaced
hy o more suitable machine, A topedresser was seeured, and this has proved enminently satisfactory,
The old im[\]vmvnf shed has been converted to a werkshop,

KNTOMOLOGY DIVISION, NELSON,
Dircetor: v, D. MILLER.

The following are the main features of activity upon which the Division of Entomology has heen
engaged during 193940 :—

Timber msects.

(1) Diamond-back moth. 6y 1

) Tussock-moth.
)

)

(6
2) White butterfly. (7
. (8
(

(2)

(3) Subterranean grass-caterpillar. Routine.
(1) 9
)

) Tuecerne-flea. Publications,

DY Cheese-mites,

(1) Dramonn-nacg MoTH.

() Tnovestigations ol Farnham Royal.

Work at Farnham Roval on the diamond-hack-moth investigation has proceeded along the lines
of determining which parasites from a list of those recorded would be most suitable for introduction
into this country.  Some very interesting and useful work has heen carried outs in connection with the
inferrelationship of the different species of parasites, and when completed will prove to he of
Fundamental importance to hiologieal control work as a whole.

by Breeding-work at Leboratory.

During the past year both species of parasites - that is, Diadromaus collaris, the pupal parasite, and
Angitia cerophaga, the larval parasite -were bred in the glasshouse, and as soon as the weather was
auitable in the carly smnmer this work was carvied into the field and again large numbers of the
parasites were bred up for distribution in definite Tocalitics.

(¢) Field Survey of Plutella.

Tiold collections of the dinmond-hack moth were commenced in Hawke’s Bay at the end of
December, 1939, and were earvied out until the middle of April, 1940, The survey was undertaken
to determine—

(i) Whether Diadromus collaris, which had Dbeen liherated there the previons year, haed
successfully overwingered 5 and
(i1} Tlow far it had spread from the initial point of infestation.

The survey showed that it had successlully overwintered and was well established.  The survey
oxtended as far north as Rissington, a point twenty miles from the place of liberation, and in the south
as far as Woodville, which is approximately seventy miles from the point ol liberation s the survey
also extended to Porangahau on the coast.  Large numbers of collections were made within this radius.

During Janiary and Hebmary the severity of the diamond-hack-moth injury to crops appeared
fo vary a great deal from place to place, and it ix suggested that the influence the weather had upon
the diamond-back moth was fargely wesponsible for these variations. The majority of the crops where
collections were made sceined to he quite vigorous, although In some instances they were suffering
from lack of moisture.  Paring this period the adult Dindromids were quite prevalent through the
crops within a radiug of twenty miles from the point of liberation, and the patasitized cocoons were
readily recovered.  During March and April it was observed that the crops were not as severely damaged
by the moth as during the period of Janvary and Febmary, and it would seem that the reason for this
wis the prevalence of fungns atlacks upon the moth v and pape during this period also adult
Diadromids were not so noticeable throughont the crops and the pereentage of parasitism of the pupwe
had dropped considerably, except in three cabbage patches m Hastings, where it was quite easy to
recover parasitized cocoons in faiv numbers. From the last vesults of ihe survey it was found that
the puarasite had spread as far sonth ax Woodville.

(d) Field-cage Breeding.

At the latter part of December, 1939, a small portion of a rape crop on the property of Mr. L. €.
Ferguson, Halcombe, was fenced off for the purpose of crecting field cages, in which the work of
hreeding Diadromus collaris was carried out. The {irst cages were crected and infested with Plufella
on 220d Decernber, 1939, and the remainder were erected and infested with Plutella at different intervals,
the Tagt one heing erected on Lith January, 10, the mumber of cages used totalling one hundred.
Ax the materiad in the caes became ready for the pavasites, adult Diadromids which had been hred
up al headquarters were sent out for this purpese. The parasites were successfully bred through in
his fashion, and it is estimated that at least five thousand were concentrated in this manner,
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In addition to the above method of obtaining parasites for liberation, use was also made of material
which emerged from the field collections. During March and April approximately two thousand
were obtained in this manner and liberated on a cabbage pateh in Palmerston North.

(¢) Field Survey 1n Manawatu.

The majority of the crops in the Manawatu were only moderately damaged by Plutelln, and in
most cases were in a vigorous and healthy condition.  However, a collection of LPhuella was made in
this Toeality to determine whether Diadromus had established or not, and also to ascertain if Angitia
cerophuge, o small number of which had been liberated there in 1936, could be found. The above
colleetions have not yet been analysed.

(f) Field Survey, South Island.

Liberation of Angitia cerophaga was carried out on Mr. McKenzie’s farm, twenty miles south of
Ashburton, the Division being greatly assisted by the local Instructor in Agriculfure by his aclive
participation in this work.

Field surveys were made simultancously in the locality, and it was revealed that A. cerophagu
was already well established in the district.  Subsequent surveys indicated that it has been establikhed
over an area extending from Nelson to the Waitakt River.

The dry scason in Canterbury was very suitable for Plutello, and consequently abundant host
material was provided to render possible a thorough establishment of Angitia, which was found to be
active in its parasitizing work—in one instance reaching a figure of 75 per eent. There was also a
remarkable absence of attack from native hyper-parasites.

It is interesting to mention at this stage that the pupal parasite, Deadromas, is also spreading in
the South Tsland.  The only liberations of this parasite made in the south were at Nelson, but our
field surveys showed that it has already spread as far as Blenheim.

(2) Wurrr Burrereny.

During the past season wsupplies of Apanteles glomeratus and Apanteles rubeculo (hoth  Larval
parasites  of Pierids) weree received from Farnham Royal.  Of these, the most important for
consideration was Apanteles rubecula, o solitary larval parasite of Pieris rape.  Unfortunately, only
a small number were veceived and we were not successful in getting them establishoed.

(@) Field Survey, Howke's Bay.

A survey was made in Tawke’s Bay during April of this year to ascertain the position regarding
white butterfly in that district. The survey extended from Danncvirke to Hastings, and all investi-
gations showed that the butterfly was causing only very slight damage, the larvee being scarce.
Collections of pupm were made from fencing-posts and from grass surrounding the erops. In the
majority of cases no pupwe were found on either fence-posts or in the grass, but from the small numbers
collected it was found that they were heavily parasitized.

(by Field Survey, Manawatu.

A survey of the white butterfly in the Manawatu was also carried out during April.  An investi-
gation of brassica crops in the Marton district indicated that damage attributed to white hutterily
was in reality caused by diamond-back moth, though it is possible that in ove or two isolated cases
the loss from butterfly attack was fairly severe. Collections of pupw were made froin fencing posts
and grass, and in both cases the percentage of parasitism was high.  On one or two crops only were
butterfly larvee found to be causing damage, and in these cases the crop was poor, with a lurge
number of weeds growing through it. Other than these cases mentioned, the crops were
not suffering from butterfly injury.

(¢) South Island Survey.

Surveys were also carried out in the South Island, though they were less intensive and far wider
spread. It can be said that from Nelson to as far south as Timara the white butterfly has been held
under very good control.  There were, of course, odd places where the butterfly appeared to be quite
prevalent, but of all the crops examined it can be said that none was at any time likely to be devastated
by the butterfly, though, of course, some slight injury would result.

(3) SUBTERRANEAN (GRASS-CATERPILLAR,

In the spring of 1937 and in following years the subterranean grass-caterpillar (Porina sp.) was
responsible for considerable damage to improved pastures in Canterbury, Otago, and Southland.
In view of the fact that no effective method of controlling this insect was known, an assistant was

4—H. 34.
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appointed in January, 1939, and stationed at Lincoln College to work on this problem. In October,
1939, a senior officer was transferred to this problem also. The work to date may be summarized
as follows -

(a) Ficld Surveys.

The field surveys have been so far confined to the east coast of the South Island, since it is in
the arca that Porina damaye appears to be of greatest importance.  Areas which are known to have
suffered serious damage exist in the Walran Valley, in Marlborough ; around Culverden and Hawarden,
in North Canterbury; throughout the area between the Waimakariri and Rangitata Rivers, in
Mid-Canterbury ; around Oamaru, in North Otago: in the Hillend area, in South Otago: and in
the Balfour and Kaiwera districts, in Southland.

The information available at present indicates that the Hillend area is the one most subject
to consistent damage. In most of the areas mentioned above there is a possibility of Porina
damage in the second or third year after establishment of a new pasture, but in the Hillend arca the
probability of damage is so great that farmers are said to be reluctant to put down new pastures.

The majority of these areas have a rainfall between 25in. and 30 in. per annum. The
surveys have not so fur demonstrated that Porina infestation is confined to any particular type of
soil, nor that the condition of the pasture at the time of moth flight has any bearing on susceptibility
to infestation. No instance has been seen of damage to pasture in its first year, and it appears
that where the ground is being worked at the time of egg laying or egg hatching the conditions are
untavourable for the survival of the larvie. No instance has been scen of damage to crops (other
than occasional damage to lucerne stands). It is likely that eggs are laid on cercal crops, but that
these are mature and harvested before the Porina larvie are large enough to do any damage.

The principal damage is to improved pastures of rye-grass and clovers, which have in Canterbury
a normal life of four years and perhaps double that in areas farther south. In years of equal
infestation the damage to the pasture is likely to be accentuated by conditions which are unfavourable
for plant growth or by injudicious grazing.

Old pastures which have been reverted largely to brown-top may carry a large Porina population
without showing any evident damage.

The clovers scem to suller more severely than other pasture plants from Porina defoliation, and
the fact that the most severe damage oceurs in improved pastures may be related to their high
clover content. Grasses such as twiteh, cocksfoot, and Phalaris appear to he more resistant or to
have better powers of recovery than perennial rye-grass.

() Light Traps.

A number of light traps were set up in different localitics in both North and South Islands
with the object of gaining information on the species of Porina occurring in different districts and
the time over which the flight period of the different moths extended.

The results show that the principal species of economic importance in Canterbury, and probably
in Otago and Southland also, is one which has been provisionally identified as Porina jocosa. This
is a species which has not heen recorded from the North Island, where it is possible that P. cervinata,
which has approximately the same flight period, is the principal economic species.

Porina jocosa commences to fly early in October, but the peak of the moth activity was in the
second half of October. The two sexes of the moth were attracted to the lights in approximately
equal numbers.  In both Canterbury and Southland a second species, Porina wmbraculata, began
to appear in the traps in the beginning of November, and its numbers increased as the numbers of
L. jocosa decreased.  Kven at its peak of activity, P. wmbraculaie was present in much smaller
numbers than 2. jocosa, and is considered to be of minor importance.

The systematics of the Porine species is somewhat confused, and the materinl secured from the
light traps will be useful in clarifying the position.

{¢) Chemacal Control.

Any immediate relief from the Porine damage can come only by the employment of chemical
control measures.  For this reason the first requirement is an effective and practicable method of
controlling Porina larvie in a field which is known to be infested. As the Porina larvie are surface
feeders there is some prospect of success by using poisonous dusts, sprays, or baits, and work is
proceeding along these lines. The time of application of such measures may have a great bearing
on their efficacy, since it appears possible that there may be very little feeding by Poring larvie in
winter and spring.  If this were so, the control measures would have to be applied in late summer
ab a period when it is not casy to distinguish infested from uninfested pastures. Since it is likely
that arsenical poisons may prove to be the cheapest and most cfficient, attention is being given to the
problem of arsenical residues on the pasture in relation to stock poisoning.

(d) Ecology of Porina.

Thera is at present no information as to the conditions of soil, climate, and farm management
which icrease the likelihood of Porine infestation. An experimental arca has been sown down
at the Agronomy Division at Lincoln for the purpose of obtaining information on these points.
It is possible that an investigation of the oviposition habits and preferences of the moth may provide
aseful information bearing on control,
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(4) LUCERNE-FLEA.

The lucerne-flea position has been kept under observation during the year. Several visits
were made to the arca of subterranean clover which is infested at Marackakaho. The flea population
was considerably reduced in comparison with the previous year and little damage was evident.

The reduction in population in 1939 had been expected owing to the prolonged dry period in
summer and autumn, which delays the hatching of the eggs, and the low winter temperatures,
which retard the rate of growth of the insect. In this area the predaccous mite, Biscurus lapedarivs,
is not present, and an attempt which was made to obtain supplies from Australia was unsuccessful.

There has been only one report of Iucerne-flea damage during the year. In this instance the
damage was done to lucerne at Takapau. Not all of the erop was infested, buf in the part which was
infested the damage was moderately severe. Damage of such severity to lucerne has not heen
encountered previously in New Zealand. The severity of the damage indicates that there must
have been a high population of lucerne-flea in winter and spring, and it is difficult to reconcile this
with the position at Marackakaho, where the population was low. A point of some importance
is that the predaceous mite, Biscwrus lapidarius, was present in this lucerne arca and, in fach, was
more abundant there than in any of the other localities in which it had previously been recorded.
It may be possible to use this area as a collecting ground for the mite if it is necessary to dissem-
inate it artifically.

The opinion is still held that the lucerne-flea in localities such as Hawlke's Bay, which are
favourable to it, is likely to do quite serious damage to both subterrancan clover and lucerne in
particular seasons when weather conditions arc especially favourable to it.

(5) CHEESE-MITES.

Preliminary work in connection with the control of cheese-mites has been undertaken in
anticipation of the control of mites under abnormal conditions likely to be occasioned by the
stoppage of transport of our primary products. The investigations to date have revealed that
some measure of control may be secured by the use of ammonia and paraffin oil.

Ammonie, on account of its lethal effect on the mites, must be seriously considered for the
control of the mites in cheese storage, but further experiments would be necessary with this material
to determine methods of application.

Payaffin: oil merits consideration because of its mechanical effect on the mites, and if under
storage conditions it would act in the same way as it does under experimental conditions it would
probably be an effective controllant.

(6) TimBrr INswors,

Research activities in regard to insects attacking constructional timbers have been developed
during the year, under the direction of the Timber Protection Research Committce.

For the most part atbention has been given to the termites, or * white-ants,” which have
recently come to the fore as of major importance in certain parts of the Dominion.  Among these
terinites are both the Australian earth-dwelling forms and the New Zealand * dry-wood 7 forms ; the
former require to be in contact with the ground, but the latter do not. It has been found that the
Australian species, Coptotermes acinaciformis, is well established, and outstandingly destructive.  This
species is known in Australia as ©termite enemy No. 17 in so far as constructional timbers are
concerned. In New Zealund all the commonly used timbers, including rimu, totara, matai, and
kauri, are attacked. This species also attacks trees, and there are indications that our native forests
may be subject to attack, as the inseet has been found already well established in such species as
puriri and pohutukawa. In regard to exotic trees, the insect has become established in oak and
poplar, and eucalypts are doubtless within the range of infestation, It is unlikely, however, that
species of Pinus will be attacked to any great extent. Control measures have been inaugurated, and
a publication on the subject of termites has been issued and may be secured from the Cawthron
Ingstitute.

In regard to other timber-infesting insects, attention is being given muainly to the vative two-
toothed longhorn beetle (Ambeodontus tristis), which is also of major importance.

In checking the spread of timber insects, a universal practice to be condemned is the marketing
of timber from infested buildings that have been demolished. This spreads both termites and
wood-borers to uninfested areas, aund the suppression of the practice is a very urgent need in New
Zealand. All infested timber should be hurned.

(7) TUS8OCK-MOTH.

A study of these insects showed that their caterpillars were not the primary cause of deterioration
of tussock country.

(8) RouTINE.

Apart from the mujor research activities, considerable attention has been given to giving advice
to farmers and horticulturists, to public lectures, to the preparation of publications, to quarantine
problems, and to the indentification of insccts and the keeping of records regardimg their activity.
Assistance has been received from and given to the Department of Agriculture.
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PLANT CHEMISTRY TABORATORY.
Director: Dr. J. MELVILLE,

The Plant Chemistry Laboratory has continued its investigations along the lines which were indicated
in s initial annual report last year,  The staff has been engaged largely on what can be termed the
initiatory stages of a long-term investigation,  This has involved the application of the most approved
methods of analysis for single substances or groups of closely related substances, and the working-out,
of new methods for lt(‘lldl% whose presence has been known or suspected hut for which .umlytl(‘ml
methods have not been available,

The object of the imvestigation is, in general terms, a much fuller knowledge of the chemical
substances which are present in aqueous plant extracts-—i.e., of those metabolites which can he trans-
located and which are assumed therefore to be of prime importance in the synthesis or breakdown of
proteiin. - The need for such an investigation is becoming inereasingly obvious.  Before it is possible
to correlate stock health with the pasture on which the animals are grazing, a knowledge of the materials
present in the ingested food, together, with an appreciation of their pharmacological as well as their
nutritional properties, is essential ¢ while, almost equally desirable, are analytical methods whereby
the concentrations of such materials can be quantitatively d(tenmnod

Tur Cvavogrnerie GLucosine oF WHRITE CLOvER.

The ability of certain strains of white clover to produce hydrocyanic acid (HCN) has been of great
interest to pasture and animal investigators. The relative amount present in various lines is bemg used
in New Zealand as o means of seed certification, while it is obvious that the presence of so toxic a substance
as HON in this wniversal pasture plant is a matter of concern to the veterinarian.  Although no case
of TICN poisoning on clover has ever heen recorded, it s obviously desirable to have further information
on the glucoside which produces HCN, and on its breakdown to give free HON undor the action of the
corresponding  enzyme.

The izolation of the glucoside, Jotaustralin, has been accomplished by Australian workers, I)u‘r the
yield obtained from white clover by their method was so small that it gave little pmmlw of being
suitable for huiliiiw up a veasonable quantity of the material. By working with fresh material, ‘md
extraction of a (Im ied and concentrated extract with ethyl acetate, the yul(l has been much increased,
and it s hoped that sufficient can be prepared for toxicological studies.

In o sbudy of the possibly toxic effects of clover containing high amounts of the glucoside
it ix imporbant that due weight be given to the way in which the glucoside is hroken down by the
corresponding enzyme  Homast be stressed that in the absence of & hydrolytic enzyme, lotaustralin
would be quite harmless even i fed in comparatively large quantities.  Only in the prosence of the
enzyme is the glucoside dangerous, and then only if conditions in the digestive tract are such that FION
is rapidly liberated.

That an enzyme capable of causing the liberation of HCN from the glucoside is present in clover
is evident from the breakdown which occurs when the leaves are ('yholysml or allowed to aatolyse
but, due to the large range of concentrations of the enzyme in various lines of clover, and to the difi-
calty of obtaining highly active preparations, the preliminary work has been carried out on lingeed.  This
easily availuble raw material is an excellent source of the enzyme, and by the use of methods elahorated
for the purification of other similar materials a product of high activity has been obtained. The most
active preparation hydrolyses one hundred and twenty times its weight of glucoside in two hours,
representing an inerease in activity over the original linseed of two hundred times. Tt is believed that
even this material is fur from pure, but it was sufﬁcmntly free from extraneons materials to make possible
a precise study of its reaction with the purified glucoside.

The purification of the enzyme from white clover is a much more dithcult operation, but it has heen
possible to show that its properties are practically identical with that from linsced. The conditions
of plI and temperature under which the enzyme hydrolyses the glucoside have been accurately defined.
It should be possible, therefore, to supply both glucoside and an active preparation of enzyme for
toxicological work, while the information as to optimum conditions for hydrolysis will be of value. The
preparation of the enzyme from linseed has been very useful in determining the quantity of glucoside
in fresh clover, since individual variations in the quantity of enzyme present have no effect, and it is
necessary only to allow the reaction to proceed overnight to get maximum amounts of HCN. The
value of this in hreeding and selection work has LthdV been demonstrated in a study which is being

carried out on white clover by the Grasslands Division.

One farther observation hax heen made as a result of these investigations—viz., the extraordinary
rapidity with which a certain amount of the glucoside is broken down after the clover is cut. 1t hus
been established beyond doubit that there exists no free HCN m the leaves on the plant; yet in
certain cases it has been found that ten minutes after cutting no less than 25 per cent. of the total
glucoside has been broken down.  Further breakdown does not occur until the leaves begin to autolysc,
which generally requires more than forty-ecight hours. What initiates this almost uxp]()mw reaction
is unknown, but it illustrates how carefully interpretations of analyses of cut herbage must he made.
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Axavvrrean Mermons.

It has heeome inereasingly apparent during the year’s work that more refined methods of analysis
for the materials which comprise thie soluble tfraction of leaf tissue are cssential, and considerable work
fae heen done to that end.

(1) Carliohydrates. The soluble carbohydrates nre of tmportance m that they are helieved to be
the end products of photosynthesis and supply the carbon chain not only for the structural carbo-
hydrates of the cell wall, but also for the nitregenous derivatives. A method for the estimation of
sugars having advantages in hoth .xnnph( by and specificity over the accepted methods has been worked
out.  Further worl on thix fraction s proceeding, with the purpose of defermining the individual
sugars which comprise the soluble carbohydrate fraction

(2) Amino-acids. The amino-acids are the unite of which proteins are conmposed, and probably
comprise the most important group in the soluble nitrogen fraction.  Methods tor the quantitative .
estimation of the amino-useids have been in process of continual improvement and depend almost
entirely on the properties of the amine group. Since, however, substances other than true amino-
acids cause considerable interference, there sill exists doubt us to the mterpretation of the values
obtained for amino-nitrogen. I’mwrm has been made in an exanination of current methods and
in the application of new ones, and it is believed that it will be posgible to define the degree of
interference fairly accurately.

Peptides are composed of amimo-acids and may be looked on as proteins of o low order of
complexity. They contribute Jargely to the soluble nitrogen fraction, and methods for their
determimation are available. The eriticisims which apply to the amino-acid fraction apply also to the
stimation of the peptides.

(3) Purines.- The purines are constituents of all nuelear material and form an important part
ol certain enszyme systems coneerned with cellnlar oxidation, while recent work has shown that those
virus proteins which have been avatlable for tntensive investigation contain adenine and guanine as
part of the moleeude. Methods of estimation have hitherto been tedious and of doubtlul specificity,
and an aceorate miero method hag been eminently desirable. By a wmoditication of o method
developed for the analysis of animal tissues a considerable improve ment has been achieved. \nwly%“
of clover and rye-grass indicate that punno attrogen may account for as mueh as b per cent. of the
total nitrogen, and that most of the purine oecurs in comhination, probably as nueleie acid.

(4) Rest-nitrogen. Fraction.  Of the soluble organic nitrogen {raction in pasture plants, amino-
acids and ]J(‘[)frl(l(h are undoubtedly the most impertant constituents, and o fair estimate of their
contribution s possible.  'The amides, glutamine, and asparagine, together with free ammonia, can also
be estinated with o fair degree of certainty.  But when fhie nitrogen derived from all these sources is
added together it is found that a considerable diserepancy sill exists between the sum and the total
soluble nitrogen figure,  This nitrogen unaccounted for by present methods of analysis 1s conveniently
velerred to as the ™ restenitrogen ” fraction, which may vary froovas litble as 20 per cent. to as much
as 60 per cent. of the total solable nitrogen.  Comparatively little work has heen done on this Fraction
hy plant physiologists, either qualitatively or quantitatively, yet the chemical individuals of which
it 18 comprigsed and their relative amounts = & matter of the greatest practical importance.

The analyses which have been briefly deseribed are of nterest to the animal physiologist who
wishes to have as complete a knowledge as s possible of the foad ingested by the animal.  But they
are of little use to the pathologist who s invesligating some stock atlment divectly attributable to ,lw
prasture on which the steek b orazing.  Amino-acids, peptides and the amides, asparagine and glutamine,
are normal constitirents of any aniwal diet and ne pharmacological action can be aseribed o then,
T, however, amines, wlkaloids, or other nitrogenous muterials with possible pharmacological activity
are present inograss, and the many stock ailments which have heer reported would point to that
conclugion, they will appear in the rest-mtrogen fraction.

The fraction 18 of shnost equal iterest to thie plant physiologist who is intevested in the role played
by the constitnent parts in the metabolism of the leaf, and who desires to know whether they are
intermediary metabolites in the synthesis of protein or by-products of synthesis and breakdown.
No answer can be given at the moment t fhi\‘ question, and it will be ohviows that an investigation
which sets out to wnswer 1 st neces ~ be o long-term one. Certain preliminary experiments
Iave been made in order to extablish the ]dvhtl‘ry nf the materials present in the rest-nitrogen fraction
of rye-grass, and a fraction containing about 6 per cent. of the total soluble nitrogen has heen isolated.
Its exammation is proceeding.

Facrai-meziema INVESTIGATIONS.

The work which has been outlined above, and 1ts extension, iy the chief contrtbution which this
Laboratory ean make to the study of diseases sueh as facin] eezoma, where composition of the herhuge
eaten by the animal is suspected as being the primary cause of the complaint.  But simultancously
with sach studies it s necessary to carry out experiments whiclo are designed as o result of observations
made in the field. Onpe of these observations velates to the ligh soil temperatures in seasons when
the disease 18 prevalent. and an investigation of the effect of high soil temperatures on the growth of
p“rvnni;ll rye-graxs has heen inttiated i colloboration with the Grasslands Division and the Department
of Aariculture. This has invelved the growing of rye-grass v alasshouwses and ontside under conditions
where soil temperatures can be controlled.  As s stated 10 the report hy the Director of the Grasslands
Division, difficulties were experienced with grass grown under gliss, and modifications in treatment
will be tried in order to give o hetter sward.
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The analyses of the samples of rye-grass are proceeding, and results to date indicate no marked
differences in the carbohydrate or nitrogenous fractions studied. But as has been pointed out
above, the fractions for which analytical methods are available are not those which would be suspected
of causing a pathological condition. When adequate methods for determining the components of the
rest-nitrogen fraction are worked out, the material from these experiments will prove of value in
determining the eficet of at least one environmental factor on this interesting fraction.

PryromorMONES.

Txtension of the work on the rooting of cuttings through the use of phytohormones has been in
the direction of determining the effect of various nitrogenous materials used in conjunction with
naphthalencacetic acid.  Cuttings of Rhododendron maddenii var. jenkinsii were chosen for the
investigation, since difficulties have been experienced in promoting rooting in this speeies. Some
thirty nitrogenous compounds of varying degrees of complexity and markedly different chemical
constitution were used, and considerable variations oceurred in the rooting response. Thus, betaine,
alloxan, and tyrosine, when applied to the cuttings after a preliminary treatment with naphthalene-
acetic acid, gave 100 per cent. rooting in two months, naphthalencacetic acid alone giving virtually
no roobing over the same period.  Other materials did not give so marked o response, although all the
materials tried, including ammonium and nitrate salts, produced some effect. 1t is noteworthy that
concentrations of these chemicals as low as one part in twenty millions exerted as great an effect as
concentrations four hundred times as great and that at the lowest concentration of 0-05 mg. per litre
cach cutting would take up no more than 0-025 y of the substance. No satisfactory explanation can
be put forward as to the action of these nitrogenous materials, since such infinitesimal quantities can
hardly be acting as plant nutrients.

Orisr INVESTIGATIONS.

The analyses of the rations fed to milking cows in stalls have been carried out for the Dairy
Research Institute in connection with their nutritional investigations.

The soil and pasture studies on the Marton area, which have been in progress for a number of years,
will come to an end in 1941, when a full report of the whole investigation will be submitted. Meanwhile
current analyses are going forward satisfactorily.

PuBricATIONS.

The following papers have been published in the New Zealand Journal of Science and Technology
during the year -

“ A New Method for Clarification of Plant Extracts for the Determination of Reducing
Sugars,” by B. W. Doak.

“The Iffect of various Nitrogenous Compounds on the Rooting of Cuttings treated with
Naphthaleneacetic Acid,” by B. W. Doak.

“ Nitrate Nitrogen in Plant Material :  I—A Micro-method for the Determination of Nitrate ;
[1- -A Micro-method for the Determination of Total Nitrogen in the Presence of Nitrate,”
by 1. Reifer.

“ The Hstimation of Nitrogen by the Hypobromite Method, using Copper as Catalyst,” by
1. Reifer.

“ The Micro-estimation of Adenine, Guanine, Xanthine, and Hypoxanthine in the Presence
of Uric Acid,” by 1. Reifer.

ANIMAL RESEARCH.

The Animal Rescarch Management Committee held no meetings during the year, owing to the
fact that it was deemed necessary by the Government to review the policy and departmental
organization concerned with the administration of animal research.

Reports on vescarches relating to animal problems are included in the sections of this report
referring to the work in progress at the Agricultural Colleges and Cawthron Institute.

SOIL SURVEY.

Land Utilization. Committee.—Sir Theodore Rigg, Director, Cawthron Institute (Chairman); Mr.
A. H. Cockayne, Director-General, Department of Agriculture ; Mr. E. J. Fawcett, Assistant Director-
General, Department of Agriculture ; Mr. R. B. Tennent, Director, Fields Division, Department of
Agriculture ; Mr. R. P. Connell, Land Utilization Officer, Department of Agriculture ;  Professor
W. Riddet, Massey Agricultural College; Mr. G. A. Pascoe, Factory Controller, Department of
Industries and Connmerce ; Dr. L. 1. Grange, Director, Soil Survey Division, Depurtment of Scientific
and Tndustrial Research; Mr. R. . McMorran, Under-Secretary, Lands and Survey Department ;
Mr. F. R. Callaghan, Chief Executive Officer, Plant Research Bureau, Departinent of Scientitic and
Industrial Research; Dr. 1. W. Weston, Agricultural Economist, Canterbury Agricultural College ;
Mr. F. J. A. Brogan, Assistant Seerctary, Deparbment of Scientific and Industrial Rescarel (Secrctary).
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REPORT BY DIRECTOR (Dr. L. I. (GraNaR).

The Soil Survey Division was occupied during the greater part of the year in detailed surveys in
North Auckland and Hawke’s Bay. In North Auckl: nd soil types were delineated in Hobson and
Otamatea counties.

The mapping of soils in Hawke’s Bay Province was completed with the exeeption of abont 150
square miles at the southern end and that portion which lies to the caxt of Wairoa in northern Hawke's
Bay.

The mapping of soils was continued in the Waikato Towlands between Tlamilton and Morrinsville
Aerial photographs have heen used as topographic maps, and these have (*\])(’(Ilt(—‘(l the work.  Samples
of soil types for determination of nitrogen and ammonia were forwarded regularly to Wellington.

A report was made on the soils of Matakaoa County. The survey indicates that several of the
soil types on the hilly country have a natural fertility greater than that of the average of New Zealand
hill soils.

Information on the market-garden soils of Lower Hutt and all the districts between Waikanae
and Feilding and Ohakune, as well as the general soil types in the Manawatu, was obtained. This survey
has value in that the analyses indicate the effects on fertility of continuous cropping. 1t is evident
that the pedologist can co-operate usefully with the horticulture officer in the field of fertilizer
requirements. This aspect of the survey needs expanding when opportunity permits.

Reports were made on tho Mission Block, Manakau Harbour, and Ruakaka area south of
Whangarei, and on Wairakei, Taupo blocks, for the Tands and Survey Department.

Liate in the year the programme of the Division was radically changed in that detailed sarveys
were discontinued for the time being and a start made on a general survey of the soils of the North
Island and South Island. Data rapidly obtained of the whole of our soils were considered to be much
more useful during the present emergency than intense knowledge of isolated districts.  Hortunately,
it happens that the detailed surveys already in existence inelude practically all the main soil types
in New Zealand, with the consequence that gencral mapping can proceed with some confidence and
reasonable .xpeod In this task the p(‘d()]oglst are keeping in close contact with the Agricultural
Instructors in order to tie in with their obser v(monal fertilizer trials and to ensure that useful soil
types are marked out.  Soil maps of both Islands on a scale of four miles to the ineh will be compiled
and can be then used by ()fﬁcers of the Fields Diviswn ag a basis for extending their information for
farmers on top-dressing and for the general problem of the utilization of various classes of land.  As
mentioned in the reports which follow, a considerable area has been mapped in North Auckland, the
east coast of the North Island, and the Manawatu.

The chemists at the laboratories at Cawthron Institute and at Wellington have continued to supply
analyses of the plant foods, &ec., of the soils and to interpret results for field officers.  Besides
maintaining this service they have improved their methods of analysis (e.g., for magnesia and for
total nitrogen) and have made substantial progress on soil problems (e.g., wilting-point of soils,
magnesia in relation to fertility, and phosphate fixation).

The magnesia content of soils is well worthy of attention in intensively developed districts,
since fertilizers now contain only small amounts, and the usual programme of top-dressing tends to
hasten the leaching of this compound. Values on the low side have been obtained in Waihi and the
Waikato.

The standard tests show high phosphate fixation for Waikato and Taranaki soils, and this is
usually ascribed to the iron and aluminium compounds in the soit: but this cannot be the case for
these types, for they are in general only shightly acid. Whether or not the cloy itselt iy an agent
in fixation is being investigated.

NORTH AUCKLAND SOTL SURVEY : PROGRESS REPORT.

NorTtH AUCKLAND : DeTAILED SURVEYS.

During the 1939-40 season 290 square miles were mapped in detail in Hobson and Otamatea counties,

Co-operative work with other Departments was continued. For the Public Works Departiment,
an acrodrome-site was mapped in detail and the draimage qualities of the various soils reported on.
A report and soil maps were also prepared on a landing-ground.  For the Lands and Survey Department
an investigation was made of the soils of the Mission Block at Matakawau and of the Ruakaka area
south of Whangared,

NorTH AUuckrLAND PeNINsuLA : GENERAL SURVEY.

In previous annual reports the properties of the chief soil types and their relation to the climate,
vegetation, lithology, and topography have been noted. In this summary the 5200 squave miles of
the peninsula surveyed is divided into four topographic land types, the flats which cover approximately
500 square miles, the casy and rolling land which covers 2,100 square miles, the moderately steep hill
country of 2,000 square miles, and the steep hill country amounting to 600 square miles.  The
distribution of these types is shown in simplified form in the accompanying sketch map.
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Tar Frars.

The chief soils of the flats are the recent alluvial soils (130 square miles), the meadow clays (250
square miles), and the peaty soils (120 square miles).

The vecent alluvial soils are mainly brown clay loams.  They occupy the narrow vailey bottoms
and are well distributed throughout the area. They are probably the most fertile soils of the peninsula,
but owing to their situation are subject to flooding.

The meadow clays are divided into four types, all of which are poorly drained types, and consequently
a good system of drainage is essential for their successful development.  The more fertile grey clay types
oceur extensively in Mangonui County (near Kaitaia), around the shores of the Kaipara Harbour (near
Dargaville, Ruawai, and Telensville), and in Whangarer County, where a large area near Hikurangi is
subject to heavy flooding.  These soils are used mainly for dairying, but owing to the poor drainage
and heavy texture they are not suited to heavy stocking in winter. A brown granular clay derived
from basic alluvium covers about 17 square miles of the river terraces in Mangonui and Hobson counties.
This type also supports good pastures, but responds less readily to fertilizers. The two remaining meadow
types have low natural fertility coupled with poor drainage.  These are the low flats formed from gum-
land wash and the grey granular clays covering the higher terraces of rivers draining from the basic
voleanic hills.  Kach of these types covers about 20 square miles and is but little developed.

The peaty soils ave of three main types--the peaty sandy loams, the peaty loams, and the peats.
The peaty sandy loams cover about 70 square miles and lie mainly in Mangonui, Hobson, and Whangarei
counties, where they occupy hollows and swampy valleys in the lightly consolidated coastal sandstone.
Near Whangarei they have been recently developed for dairying, but elsewhere they are but little
used. Many of the swampy valleys in Hobson and Mangonui counties are difficult to drain and contain
much timber.

Tur Hasy anp Rontang Lann.

The soils of the easy and rolling lund can be divided into two main groups, the soils derived from
sedimentary rocks and the brown granular clays and brown loams derived from basic volcanic rocks.
The first group embraces the soils derived from blown sand, the limestone soils, the brown clays, and clay
loams from mudstone, sandstone, and greywacke (immature podsol), the more leached grey brown and
grey clays (semimature podsols) and the gumlands (submature and mature podsols).

Sandhills fixed by weathering occupy some 130 square miles along the west coast of the peninsula
and are covered with dark sandy loam and sand topsoils capable of supporting good pastures il top-
dressed with phosphate.  The subsoils are moderately heavy and do not dry out in summer as do the
loose soils of the younger sandhills.  This type should be further developed.

Fertile limestone soils cover some 48 square miles of the easy country. They are well developed
in Otamatea County, and are used for dairying and sheep farming.

The brown clays and clay loams have developed under a mixed forest containing a high proportion
of broad-leaved trees,  These are moderately fertile soils and are used for dairying and grazing. They
cover about 300 square miles, and are well distributed throughout the peninsula.

The grey-brown and grey clays have developed under kauri and podocarp forests, and in many
places now support scrub. They are acid soils requiring heavy repeated dressings of lime for their
successful development. The grey clays, which are locally referred to as the clay gumlands, are less
fertile than the grey-brown types. These soils cover some 500 square miles, half of which is of the grey-
brown type. The grey-hrown clays lic mainly within Whangarei, Hokianga, and Rodney counties,
where considerable areas are now being farmed. The grey clays lic mainly within Whangarei,
Rodney, and Waitemata counties. Other than in Waitemata County, these soils are not farmed to any
extent.

The gumland soils cover 600 square miles and are of three main types—sand gumland (200 square
miles), sandy loam gumland (190 square miles), and silt loam gumland (210 square miles).  The sand
gumland, which is practically confined to Mangonui and Hobsgon counties, is generally not suited to
present-day development and is mostly still in serub.  Areas developed are in poor pasture.

The sandy loam and silt loam gumlands oceur extensively in Bay of Islands and Whangarei counties
and are scattered elsewhere throughout the peninsula. They are being rapidly developed, but much
still remains in stunted scrub.

On the casy country the brown granular clays derived from basic voleanic rocks are for the most
part soils of low fertility requiring heavy dressings of lime, together with phosphate and potash.
They cover about 70 square miles in northern Hokianga County and in adjoining parts of neighbouring
counties. A related type in this arca is the upland meadow soil of Tutamoe Plateau (40 square miles).

The brown loams derived from basic volcanic rocks are of three main types, locally known as the
fertile voleanic loams (young and immature), the poor voleanic loams (semimature), and the ironstone
soils (mature).

The fertile voleanic loams cover about 70 square miles and lie mainly in Whangarer and Bay of
Tslands counties, wlhere they are used for dairying and sheep-farming.  On 10 square miles of this type,
however, the soils are thin and bouldery. The poorer voleanic loams (48 square miles) lie in Whangarel,
Bay of Islands, and Hokianga counties, and with heavy dressings of lime and phosphates can be made
to support, good pastures. The ironstoue soils cover some 100 square miles in the Bay of Islands and
Whangaroa counties. Most of the area is not farmed and development awaits further experimental
work.

—H. 34.
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Mopzrarrry Sverr Hinn Country.

The soils of the moderately steep hill country can be divided into types similar to those deseribed
for the casy and rolling lands.

Soils on recent sand-dunes fixed by vegetation cover some 40 square miles, mainly in Mangonui
and Hobson counties.  These soils are light and free and dry out during summer months,  In part they
are used for sheep-farming, but are subject to severe wind erosion where the cover is incomplete.  Until
the drifting sand near the coust is fixed only a small part of this type is suitable for development.
The limestone hill country (30 square miles) lies largely within the Bay of Tslands County, but a further
H0 square miles of closely related fertile soils cover the caleareous sandstone hills of Mangonui and
Hokianga counties. These are used for sheep and cattle grazing.

Immature brown clays and clay loams cover 700 square miles of hill country, 400 square miles of
which lie within the Whangarei County. They have moderately fertile topsoils, but the initial fertility
is steadily lost on poorly-farmed hillsides, and there is much reversion to scrub and fern.  Sheet crosion
is common, and 1n places the country slips badly.

The grey-brown hill soils cover some 260 square miles and are widely distributed. They are less
fertile than the previous types, and the reversion problem is more acute.  In places sheet and slip
erosion 1s severe, and the exposed subsoil is difficult to regrass.

The gumland hills cover 100 square miles, 30 square miles of which lie within Whangarei County.
This land has little or no agricultural value and is still mainly in serub.

Fertile brown granular clays cover about 300 square miles of the basic voleanic hills in the six
northern counties. They are used largely for grazing, but a fairly large area is still in forest.  In ITobson
and Waitemata counties there is similar country with a somewhat lower natural fertility.

Poor granular clays cover 100 square miles of hill country, 80 square miles of which lie within
Mangonui County. This type is difficult to farm owing to the low fertility of the topsoil and to the
readiness with which it erodes ; it should, however, be suitable for reafforestation.

StEEP LAND.

The steep land is largely confined to the six northern countics, where much of it has been reserved
for State forests. The soils are generally thin and, owing to the danger of erosion, arc not gencrally
adapted to farming. Some fertile areas are being successfully farmed, but much that was previously
felled and grassed has now been abandoned and has reverted to serubland,

HAWKE’S BAY SOIL SURVEY: PROGRESS REPORT.

During the 1939-40 season field-work on this project was virtually completed when, in February,
1940, the stall were transferred to general soil-survey work. Final details were added to soil maps
covering about 500 square miles in Southern Hawke’s Bay, and small areas in Northern Tawke's Bay
were also finalized. A small arca near Tautane in the south-west of the province remains to be mapped,
and it has also been decided to map the Wairoa-Mahia peniusula for the final reports. The (our base
maps for the first bulletin which deals with Mid - Ilawke’s Bay have been printed, and one has already
been produced in colour. The text of this bulletin is largely completed, and draughtsmen are engaged on
the final maps of the southern district. Some time will elapse before the publication of the first bulletin,
but the results of the work are available if required.

It is now possible to review the completed soil survey and to indicate gencrally its usefulness.
Pasture and farm management surveys have been made in association with the soil survey, and the
land-utilization survey as a whole has been aptly described as an “ inventory of our soil resources.”
The results of the soil survey alone are reviewed here ; they have been described in greater detail in
earlier reports.

DEscrIptION 0F AREA SURVEYED.

The survey covered the Hawke’s Bay Land District (4,500 square miles), which extends from Wairoa
to Woodville and lies between the backbone mountain range of the North Island and the seca. The
following major physiographic divisions are recognized: (1) Western and north-western ranges ;
(2) western foothills south of the Ngaruroro River; (3) coastal hill country; (4) north-western
pumice country; (5) plains—(a) western plains, (b) castern plains.

(1) Western and North-western Ranges.

The Ruahine, Wakarara, Kawcka, and Kaimanawa ranges are the main mountain chains. Al
are formed from hardened sandstones and mudstones, known as greywacke and argillities, but north
of the Ngaruroro River they are covered by layers of voleanic ash, of which the Taupo pumice is most
important. Korest still covers many of the higher ridges. Where it has been removed, or where the
orginal cover was serub and fern, heavy stocking and continued burning have initiated soil crosion.
In the neighbourhood of the Wakarara Range and in the lighter voleanic ash regions many hills have
reached that crucial stage where bare rock oceupies most of the surface, The soils are light and well
drained, and in the north are of low fertility. Soils on the Ruahine Range, however, are not quite so
poor, and on a few slopes pastures seem to have been maintained under skilful management.
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(2) Western Foothills South of Ngaruroro River.

[lanking the ranges on the east is a narrow belt of moderately steep and rolling country crossed
by gorees and extending in narrow arms towards the middle of the district, where it 1ntmmnw|os with
the western plains.  Sandstones, conglomerates, and mudstones are the main rock formations. The
rainfall is high, and heavy forest once “flourished ou much of this belt. The rolling hills are ploughable
and the soils are light and friable. The regions formerly in forest have an initial high fertility, but this
is susceptible to severe and rapid <l(‘,])let,um, and phosphatic top-dressings are (%111110([ to maintain
productivity. The soils of the formerly scrub-covered arcas are low in natural fertility, deteriorate
very slowly, and are deficient in phosphate and apparently in lime.

(3) Coastal Hell Country.

This is the typical Hawke’s Bay hill country and occupies the eastern half of the province. The
belt comprises steep, moderately steep, and rolling hills, and is fairly narrow in the north, but widens
greatly west of Napier and again in the extreme south. The underlying rocks are muddy sandstones,
mudstones, sandstones, limestones, argillites, and stony conglomerates.

Light forest once flourished in a few arcas, particularly in the south, but much of the arca was in
tall fern when Ruropeans first arrived. The rainfall is normally fairly low (301in. to 401in.), but is
somewhat higher in the west and north, and again in a few south-eastern arcas. As a rule natural
fertility is high, although a few soils are distinctly poor. Phosphate is almost universally deficient,
but the content of lime is rarely seriously low, even on gentler slopes. Most of the soils are loamy
and easily worked. On the steeper country slipping is a serious problem, but otherwise erosion is not
severe.

(4) North-western Pumace Country.

Voleanic ash showers blanket, the north-western quarter of the province.  On the east of the ranges
there is an extensive belt of gently rolling and moderately steep hill country, crossed by many deep
gorges which s covered with volcanic ash.  The underlying rocks have little influence on the soil, excopt
where the ash shower is thin.  The most important showers are known as the Taupo pumice and
Gisborne pumice.  The former covers about half the area and gives rise to poor soils usually deficient
in cobalt as well as in phosphate.  Lime 1s very low or absent, according to chemical analyses. The
Gisborne pumice covers the south-western half of the belt. The soils are slightly more fertile and
generally have a sulficient supply of cobalt. The Napier—Wairoa Railway has given access to a good
deal of gentlv sloping country of the Gisborne pumice type, which 13 largely covered with fern.

(5) Plarns.

(@) Western Plains. A few miles ecast of the ranges broad terraces extend intermittently from
Woodville and Danncvirke towards Norsewood, Takapau, and the Ngaruroro River. They are
generally many feet above stream-level, and their soils are derived from gravels, sands, and silts worn
from the nearby mountains. These soils are light and friable and resemble those of the woestern
foothills as regards plant-food content. They (levvlonod under high rainfall and heavy forest on the
west, but und(‘r scrub and fern farther east.

(b) Eastern Plains.—-Strongly contrasted with soils of the western plains arc those of the plains
in the coastal districts. Silts and sands from neighbouring mudstones, limestones, and sandstones
form the parent materials of these latter soils, and their high fertility is noteworthy. The IIorot(mng(L
Plains surrounding Hastings, which are typlca] have been described in a separate bulletin,® and other
extensive plains of the same character oceur north-west of Waipukurau. Similar soils occur on river-
flats throughout the coastal hill country. The original vegetation was bracken fern or light lorest, and
the rainfall is not high (30 in. to 351n.). Phosphate is on the low side on some of the older soils, but
lime is deficient only on the wetter arcas.

EAST COAST AND CENTRAL NORTH ISLAND: GENERAL SOIL SURVEY.

In February, 1940, the Hawke’s Bay Soil Survey party was transferred to the North Island General
Soil Survey. The region to be surveyed by this party includes the east coast districts of Walrarapa,
Hawke’s Bay, and Gisborne, together with the greater part of the Ruapehu-Taupo-Rotorua- Whakatane
area. It is expected that the project will be completed late in 1940, concurrently with survevs of the
remainder of the North [sland.

SoiL ({ROUPS.

The Rendzineg or Limestone Soil Growp is not very extensive, but occurs in widely scattered small
areas. 1t is very fertile. The new group soils (which are possﬂoly equivalent to the grey-brown podsolic
soils of America) are found in the coastal half of the east coast districts. They are loamy and fertile
as a rule, and respond well to superphosphate.  Lime and sometimes potash may be bencficial on gentler

slopes, but are rarely limiting factors in the development of the soils. The brown- -yellow loam soils
(which are probably cequivalent to the brown podsolic soils of America) have developed under a higher
rainfall than the new group soils and often under heavy forest. They are found on the ranges and
adjacent foothills and plains.  The soils are friable and may be very fertile when first broken in, but
such imtial natural fertility is susceptible to rapid depletion. On these soils phosphate is deficicnt
and, according to chemical analyses, so also is lime, but lime deficiency does not limit their use as a
rule. The pumice soils occupy most of the Central North Island and extend eastwards into the cast

*« Land Utilization of Herctaunga Vluins.”  Depurtment of Scientific and Industrial Research, Bulletin No. 70, 1939.
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coast area.  They are generally poor in the natural state and are very deficient in phosphate.
Deficiency 1 cobalt is a factor limiting farming operations in many areas, which will be delimited.
Lime is shown by analysis to be absent or very low.  The recent alluvial soils are found on river-flats
and are usually very fertile.  Plant foods are normally abundant, but phosphate may give responses
on some of the older soils and lime on the wetter areas. The organic soils include peaty soils, and
saline soils embrace those that are adversely influenced by high salt content.

Procruss or Work.

Of the 20,500 square miles in this region approximately 1,000 square miles of Southern Hawke’s
Bay and Northern Wairarapa had been mapped at 31st March, 1940. Of the 4,500 square miles of
completed detailed soil work in Hawke’s Bay an area of about 2,500 square miles in Mid- and Southern
Hawke’s Bay was reduced and put in general form. A further 300 square miles was made available
by the soil survey of Matakaoa County described elsewhere in this report. About 14,700 square miles
remain to be completed in the field.

MANAWATU SOIL SURVEY : PROGRESS REPORT.
INTRODUCTION.

A general survey of Manawatu soils was commenced at the end of May, 1939, and progressed
along with the survey of the market garden soils in that district. Up to the end of March, 1940,
1,110 squarc miles had been mapped, comprising all of the land between Waikanae and Palmorston
North, from the sea to the foot of the hills, and most of the land north of Palmerston North to
Kimbolton, from Coal Creek to the Rangitikei River. Tn addition to this some work was done on the
mapping of the western slopes of the Tararua Range. During the survey of market-garden soils at
Ohakune about 270 square miles of the broken mudstone and sandstone country lying to the west
was mapped.

So1Ls.

I'he soils of the Manawatu are grouped under the headings of Recent soils, meadow soils and.
o > 2
})OdSOlS.

(a) Recent Group.

Recent alluvial soils are deseribed in the account of market-garden soils. A sbrip about hall to
one mile wide of loose sand-dunes along the sea coast is classified under this heading. The top inch
or two in places is coloured black by humus accumulation, and the underlying sands are grey. The
chicf cover is marram-grass and lupin ; but many of the sandhills are shifting and carry little or no
vegetation.

(b) Meadow Group.

Alluvial meadow soils occur in the Moutoa and Makarua swamps, the Kairanga district, and to
a lesser extent elsewhere. The central parts of the swamps are peats or peaty loams, and the outer
margins are recent alluvial sands and silts. Between the centre and margin lics a belt of meadow,
heavy, silt loams, containing a varying amount of peaty material. Drainage is good on the recent
alluvial soils, but on the meadow soils water lies for long periods at or near the surface. Big drainage
channels Tun through these areas, and in the Makarua much of the land is now being farmed. As the
land gradually subsides with drainage, buried stumps project above the surface and have to be removed :
in some paddocks a second and third layer of stumps have appeared above the surface. When the
land has been cleared and drained, good pastures can be established.

The very fertile young alluvial Kairanga soils are closely farmed, though in most parts con-
siderable drainage is yet required.

(¢) Podsol Group.

The podsol group is divided into young, immature, and semi-mature, according to the degree of
podsolization.

The young podsols are found on moderately steep to steep greywacke slopes, and on the inland
fixed sandhills where the topsoil is black to a depth of 12in. and the subsoil loose and grey. The
sandhills farthest inland have a black topsoil 12in. or more in depth resting on rusty-brown sands
which in places arce loosely cemented with iron and represent a further stage in podsolization. Where
top-dressing is carried on the greywacke and sandhill soils support a good mixed pasture.

Immature podsols occur on the terrace north of Levin, at Kimbolton, Te Horo, and along the
Zig-zag Road, towards Apiti. The topsoils are dark brown to brownish black, and the subsoils are
mainly ycllowish-brown clay loams or heavy sandy loams, slightly compacted. The fertility varies
from high on the Levin soils to low on the Zig-zag soils.

Semi-mature podsols occur on the terraces at the foot of the mountains, at Milson Aerodrome,
and on most of the flat to gently rolling country north of Bunnythorpe and Sanson. The soils have
a dark-brown or black topsoil, depending upon whether the original cover was heavy forest or light
forest and manuka. The subsoils are brownish-yellow heavy clay loams to clays; and in most places
at 24 in. to 36 in. from the surface is a very compact hard layer of hard clay content. This compact
layer prevents free drainage.  Where drainage and top-dressing has been applied, a good mixed pasture
can be maintained.
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MARKET-GARDEN SOILS OF LOWER HUTT.

A woil survey was made of the soils in the market-garden district of the Lower Hutt, extending
from Waterloo Road to the northern end of Taita. The soil types recognized were Taita sandy loam,
Cottle sandy loam, Hutt silt loam, Nae Nac heavy silt loam, and Waiwhetu complex with sandy
loam to clay textures. All are derived from alluvial beds deposited by the Ilutt River.  The last
three types are meadow soils, but are now well drained.

The soil types are similar in their plant-food content—namely, high available phosphate, satis-
fuctory to low potash, and moderate acidity. This general lovel of high fertility extends down into
the subsoil.  The effects of continuous cropping on the fertility is mentioned in the Soil Survey
Laboratory (Wellington) section of this report.

MARKET-GARDEN SOILS, MANAWATU.

In association with the Horticulture Division of the Department of Agriculture, a report is being
compiled on the market-garden soils in the Manawatu from Waikanae north to Palmerston North.
All types of soils were mapped, but below are described only those on which market gardening is already
established to some extent. Comments as to the suitability of any of these soils for an extension of
market gardening or whether other types can also be utilized can obviously be made only after all classes
of survey have been completed.

RecenT ALLuviaL SoiLs.

Recent alluvial, well drained, deep silt loams and sandy loams border the larger streams and
rivers throughout the district between Waikanae and Palmerston North. In most of these soils there
is little or no development of profile apart from a small amount of humus accumulation in the topsoil.
Greywacke gravels lie at 2 ft. 6 in. to 5 ft. from the surface, and the water-table is generally to be found
ab b ft. to 6 ft.  Fertility is high and crumb-structure is fairly good, though addition of iiumus would
assist in improving texture. The lighter soils are the more rapidly exhausted and are usually cropped
for two seasons and then put down in grass for a few years. Kxhaustion of the land for gardenin g appears
to be chiefly due to depletion of humus, with consequent loss of crumb-structure.

OLDER ALLUVIAL.

The Levin silt loam—a composite type—is the main type of old alluvial soil. There is a
considerable variation in soil texture over short distances, but roughly half of the area has a profile
of 6 in. to 8 in. of dark brown to light chocolate-brown silt loam topsoil, resting on lighter brown to
brownish yellow heavy silt loam subsoil. Drainage is good in those parts which have the above profile
and the water table is about b ft. from the surface. Heavier soils in this composite have a clay loam
subsoil and drainage is not good.

The recent alluvial and old alluvial soils, which are of high fertility, occupy an area of several
thousand acres. The recent alluvial soils are found at Otaki, Ohau, Shannon, Moutoa, Opiki, and on
the north bank of the Manawatu River from Hamilton’s Line to Te Matai district. The areas of these
blocks range from 300 acres to 2,000 acres, the largest one being located at Te Matai. Old alluvial
soils are extensively developed to the north and south of Levin, but, as stated above, they have been
mapped as a composite type in which there is a fairly wide range of soil quality.

MARKET-GARDEN SOILS AT OHAKUNE,

A survey was made of the market-garden soils in the Ohakune, Raetihi, Karioi, and Horopito
West, districts.  In these districts a total of 1,500 acres is utilized for the growing of cabbages and
potatoes, and the object of the survey was to obtain information on the distribution of soil types used
for gardening and on the nature of the soils. As in the Manawatu, the Division is co-operating with
the Horticulture Division of the Department of Agriculture.

So1Ls.
Ohakune Silt Loam..

The Ohakune silt loam, derived from andesitic volcanic ash, occurs on the tlat to gently rolling
country, north of Karioi. The usual profile is :—
8in. silt loam; brownish black or chocolate black, free.
12in. heavy sandy loam; chocolate brown, excellent crumb-structure.
On heavy sandy loam; light chocolate brown, slightly compact.

The most striking features of the profile are the extreme fluffiness of the topsoil and the very good

crumb and nut structure of the subsoil. Over most of the type, drainage is good and the water-table
1s more than 3 ft. from the surface, but there are some wet areas.

Ohakune Silt Loam (rolling to moderately steep phase).

The rolling parts of the rolling to moderately steep phase give u profile similar to that obtained on
the Obakune silt loam. The moderately steep parts also give a similar profile except that below 30 in.
from the surface is a yellowish-brown clay loam derived from the underlying mudstone.

All these types of soils on which market gardening is carried on at various places total about
30,000 acres. They differ from the alluvial soils used for gardening in other districts, in that the
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fertility level of the subsoil is low.  The topsoils contain a hig percentage of humuns—more than that
i most market-garden soils. The bagse saturation of the topsoil is low, indienting that the reserve of
lme s small, and consequently that the soils will not endure for long, fertilizers that produce weid
conditions.

SOLLS OF MATAKAOA COUNTY.

Following a request by the Department of Internal Affaivs for o report on the agriculture of
Matakaoa County, a soil survey was made, this marking the first stage in the aftack on the project.

Matakaoa County, covering 295 square miles, lies at the novthern end of the Gishorne Land District.
The relief, in general, 1s steep, interspersed with dissected high-level terrace remnants and alluvial
terraces and flats along the numerous streams and rivers, and portions of the coast-line.  Steep and very
steep country ma kes up 65 per cent. of the land, other tol)owmphlc divisions accounting for—moderately
steep, 21 per cent. ; rolling and terraces, 6 per cent.; and alluvial flats, 8 per cent.

The solls are d.(nved hom muds‘ron(\, mndstono, shale, greywacke, busalt, and rhyolite pumice
deposits.  Altogether twenty-three soil types have been recoguizvd and mapped on a scale of one mile
to the inch.  The soils have a fairly wide range of fertility—{rom rich alluvial soils of the valley bottoms
to poor pumice soils of the high-level terraces. Of the soils on steep and very steep slopes about a
third can be classed as moderate in fortility, lacking, according to chemical analyses, only phosphate
for good pasture cover, and on moderately steep slopes as much as five-sixths of the soils are of moderate
fertility. Soils on rolling country and high-level terraces are in general very infertile, being derived
from rhyolite ash deposits. Besides being deficient in phosphate, potash, and lime, they are also low
in magnesia. The alluvial soils are highly fertile except where light in texture,

CHEMICAL WORK AT THE CAWTHRON INSTITUTL,
Sir Tuwoporr Rice, Officer in General Charge.

As in previous years, the Cawthron Institute has co-operated with the Soil Survey Division of the
Department of Scientitic and Industrial Research in the chemical examination of soil samples taken by
the pedologists during the conduct of soil surveys in North Auckland, Hawke’s Bay, and the Waikato.
In addition, soil samples have been received from M,i,r]bmuugh the (uey Reefton Valley, and from the
Nelson district.  These samples have been examined in the chemical laboratory and reports prepared
therecon for the benefit of different Government Departments and for the Tobuaceo Rescarch
Committee.

NorrE AvCKLAND SoOILS.

Most of the samples have come from Whangarei County, where soil-survey work is in active
progress.  Great variation in soil fypes oecurs in the county, such widely different sojl groups as
Rendzinas, brown loams, and mature podsols being found.  For the most part the general trend of the
chemical data, indicates rather low natural futlhty, as measured by content of available phosphoric
acid and by the percentage of base saturation. Base-exchange analyses on these soils show that the
topsoil has a much better supply of bases than the subsoil and lower horizon,s of the soil profile.

The parent material from which many of these soils are derived is low in bases. Through the
growth of vegetation there has been a transference of fertility to the topsoil at the expense of the
subsoil and lower depths in the profile.  Under these conditions the prevention of soil erosion is a matter
of great importance.

Owing to poor supply of phosphoric acid and inadequate base content, the use of phosphatic
fertilizers and of lime will be important in the rapid improvement of fertility on many of these soils.

Hawgr’s Bay Soirs.

Youtine examination of soil samples forwarded by the pedologists from the Hawke’s Bay soil
surveys has been continued. In general the fertility level of Hawke’s Bay soils is comparatively high.
Percentage base saturation ranges from 40 to 100, while the amounts of available plant food

2 ! ,
particularly on the Heretannga Plams, are notably high.
Base-exchange data suggest that for many soils lime treatment will not be required.  Phosphatic
fertilizers, however, will be necessary to secure optimum returns from many pasture lands.
In striking contrast to the soils of the Heretaunga Plains, samples from the surrounding hill countr
. & : P 5 L A 5 Ly
—particularly soils under high rainfall—show a much lower fertility level. Available phosphoric ucid
is frequently low, while the soils of several well-defined groups are more acid in character.

Waikaro SoiwLs.

Studies have been made of nitrate and ammonia production in four typical Waikato soils when
held at different moisture levels. The samples were representative of the Horotiu silt loam, Ohaupo
silt loam, Te Kowhai loam, and the Kercone silt loam types. They were examined for niteate and
ammonia contents after incubation for definite periods at wilting-point and half-moisture-holdine-
capacity levels. At wilting-point, Te Kowhai and Horotiu soils showed no lncrease in nitrate
nitrogen, the figures all being low.  Figures for ammonia on these soils, although rather high, did wot
show any marked increase when the solls were Incubated at wilting-point moisture-level.  In the case
of the Ohaupo and Kercone soils, nitrates remamed high at wilting-point maoisture-level. Smmonta
increased iy the Ohaupo soil, but remained low in the Kereone soil.

At half-moisture-holding-capacity level all four soils showed a pronounced inerease in nitrate
nitrogen, particularly marked in the case of the Ohaupo and Kercone soils.
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MarLBOROUGH SoOILS.

In connection with the establishment of lime and fertilizer tests by the Department of Agriculture
in Marlborough, a series of soil samples from the Wairan, Kaituna, and Rai valleys was examined,
The soil samples were representative of the hill country at Hillersden in the upper Wairau, of the Vernon
Iills near Blenheim, and of the alluvial flats in the Kaituna and Rai valleys,

In striking contrast to many soils of the lower Wairau plain, the analyses show low pll values
for all samples. Base exchange data as well as the pH values suggest that lime treatment will be
required for these soils.  The content of phosphoric acid tends to be low in all samples, particularly
m those from the Rai Valley and the Vernon hills,  The supply of available potash s satisfactory
with the exception of some of the soils from the Rai and Kaituna valleys.

SorLs or Mossy Crurk, IkamaTua,

At the request of the Lands Department, a report was prepared on the possibility of developing
portions of the Crown lands at Ikamatua in the Grey-Reefton valley.  The land in question
comprises Sections Nos, 54 and 13, Block 12, situated on the south side, and section No. 22, Block
12, on the north side of Mossy Creek. With the exception of approximately 30 acres located on o
lower terrace overlooking the Grey River, the sections wre situated on terraces 120 {6, to 150 [t. ahove
Mossy Creck.  The land has been in forest, but in recent years this has been felled and burmnt.

Field examination of the soils showed much evidence of leaching under the high rainfall prevailing
at Teamatua,  Although no “ pan ™ formation was observed the soils are poorly drained.  Over
extensive areas surface drainage is far from satisfactory, resulting in wet peaty arcas of considerable
extent.  The presence of umbrella fern and rushes indicates that soil conditions resemble those of the
mature pakihi soils at Westport.  Samples of soil analysed in the laboratory confirm the general
conclusions drawn as a result of the field examinations, and show high soil acidity, a poor base content,
and rather poor reserves of both potash and phosphoric acid.  In addition, the cobalt content of all
samples of soil analysed is low, indicating that cobalt supplements would he required for stock if the
land is developed for pasture purposes.

The soil on the lower terrace facing the Grey River, although leached and showing o low base
content, is well drained.  The experience of farmers located on similar land on this lower ferrace shows
good prospects of developing it for stock purposes at a reasonable cost.

The use of adequate amounts of lime and phosphates would be essential $o satisfuctory pasture
developments on the Mossy Creek sections.

Sorn SurveEY oy ToBacco LaNDs.

At the request of the Tobacco Research Committee a detailed soil survey of the alluvial soils in
the Riwaka and Motueka district is being made with a view to the expansion of tobacco-culture on
soils texturally suited to the crop.  Owing to great local variation in soil texture, the mapping of the
soils has proved a most laborious work involving repeated soil inspections on almost every acro of the
Riwaka and Motueka Hats, Good progress, however, has been made, and some 1(),0()() acres have
been mapped.  The soils have been classified and their extent marked on 20-chain-to-the-inch maps.
An aerial survey of the district which was completed during the past summer should facilitate greatly
soil mapping of the Motucka, Dovedale, and Moutere valleys which remain to be done.

Soi, CoLoUR.

In North Auckland different shades of brown and red are characteristic colours of some of the
well-defined sotl types. The colour of these soils appears to be dependent on the presence of different
oxides of iron— ey, limonite and hiematite.  If the colour of these soils could be accurately defined,
their classification would be facilitated. The Lovibond tintometer has been used for recording colour
in such soils with marked success.

It has been found that a high vellow/red ratios for the brown loams differentintes them from the
red loams., On ignition the yellow/red ratio for both brown and red loams are similar, suggesting
that the brown colour is influenced greatly by the amount of hydrated iron oxide present in the soil.
This conclusion is in keeping with the fact that the ratio of combined water to clay is greater for
brown than for red loams,

lstmmaTion oF MAGNESIUM IN SOILS.

The usual gravemetric method for estimating magnesium in soils after the removal of iron and
alumina and the precipitation of caleium, tends to throw all errors into the magnesium determination.
Where only small amounts of magnesium are present as in the estimation of exchangeable magnesium
the error in the magnesium determination tends to be large.  On this account, the 8-hydroxyquinoline
method for magnesium (Berg (1927) : Z. Anal. Chem., 71) has been tested for the determination of
magnesium in soils.  As a result of a large number of tests on prepared solutions of magnesium salts
and on soil extracts, a technique has been elaborated wherchy amounts of nagnesium as small as
0-2 mg. to 0-5 me. can be estimated with confidence. i

The method would prove particularly useful for the determination of magnesium in soils associated
with ““ sand-drown ™ of tobacco and ““ premature defoliation ” of apples, disorders which are known
to be caused by magnesinm deficiency,
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SOLL SURVEY LABORATORY, WELLINGTON.
Hawkre’s Bay Somn Survey.

Analyses of a number of the soil samples collected by the pedologists in Hawke's Bay have been
made in this laboratory. The samples from the southern portion of the province show a generally
lower fertility, as indicated by pH, available phosphate, and percentage saturation than those from
the middle portion. For the southern soils total nitrogen values vary a great deal. A few soils have
nitrogen V(th(‘S which can scarcely be considered adequate, while others, particularly those of the
hrown-yellow loam class, have given values which were surprisingly high (of the ordor of 0-8 per cent.
to 049 per cent.).  In these cases also the carbon figures are very high, sufficiently high in fact to give
(/N ratios approaching 15, HKxchangeable magnesium figures tend to be lower in the southern soils
than in those from the mid-district, but are well above some values which have recently heen obtained
on some other North Island soils.

‘Waikato DisTrICT.

The studies of the fluctuation of soil nitrate and ammonia have been continued.  On the Ohaupo
and Kereone types high nitrate figures (reaching as much as 80 parts per million) were found during
April and May, 1939. A series of low values of soil nitrate then set in with all types, and continued
through the winter. Karly in October some farms on the Ohaupo and Kereone types showed a slight
rise in nitrate. At this stage it was decided to concentrate on the Ohaupo and Kereone soil types,
and some additional sampling sites were chosen. Some Te Kowhai samples, however, were still
taken, to afford a basis for comparison as this soil type had given consistently low soil mitrate figures
all through. After the rise in nitrate figures in October, 1939, on the two types mentioned above, a
period of low nitrate values set in and continued till the end of March, 1940. The main point about
the nitrate analyses is that during the summer and late autumn there were no high figures like those
found during these scasons of the previous year.

Soil ammonia values, while not showing any definite correlation with soil moisture, were fairly
high all round for the period ending May, 19‘39 when some high nitrate figures were r recorded. They
continued fairly high during the winter and spring, but fell to a lower level in the early summer (LIld
have continued I‘OLLth(‘]y ]0w since then,

Some additional fertility samples from this district have been examined for plant foods and
exchangeable bases, some new soil types being included.

GENERAL SURVEYS.

Samples collected during general surveys in the Taranaki, Rangitikei, and North Auckland
districts have been examined. The salient features of the Taranaki soils are satisfactory available
phosphate, high organic carbon and nitrogen, available potash low in some cases, pH values indicating
only mode srate Acldliv but percentage b%o saturation definitely low. luxchd,ngea,ble magnesium
figures tend to be of a low order, the Stratford sandy loam type giving the lowest value. Phosphate-
fixation is high on all types. These Taranaki soils closely resemble the andesite ash soils of the
Ohakune cistrict described under the heading of © Market-garden Soils,” except that the latter give
figures indicating a rather lower level of fertility.

The Rangitikel soils are low in phospbate and of low base saturation. The acidity seems more
marked than in the Taranaki soils.

The North Auckland soils so far examined have shown with a few exceptions very definite acidity,
very low phosphate, and average to low carbon and nitrogen. Some exchangeable magnesium figures
must be regarded as relatively low.

DrAINAGE TESTS ON ARRODROME SUBSOILS.

A complete examination was made of the subsoils of two proposed aerodrome-sites, with special
reference to their expected drainage properties. In addition to the usunal mechanical analyses of
samples, water-stable aggregates were determined and tests made in the laboratory of the rate of
passage of water through them under controlled conditions.,  On both sites tests have been made in
the field with the Janert permeability meter (Fmperial Bureaw of Seil Science Technical Communication
No. 27). This apparatus measures the rate of passage of water into the soil formation under uniform
conditions. The figures which this apparatus has given are regarded as more reliable than laboratory
tests, where the sample is unavoidably disturbed to some extent. The data can only be regarded as
comparative, but by including soil types where drainage is already in operation and where its
efficiency can be judged it is hoped that a useful basis of comparison can be made.

MARKET-GARDEN SOTLS.

Soils from the following areas in which market gardens are located were examined : Hutt Valley,
Ohau—Levin, Palmerston North, Ohakune. The quantities to which special attention was paid were
available plant foods, acidity, carbon and nitrogen reserves, textures, and natural crumb-structure.

In the Illutt soils it was very evident that on the market-garden land phosphate had been built
up to a very high figure and acidity had been generally reduced, but it appears that in some, potash has
been depleted. Tt was not possible to confirm any very definite decrease in organic carbon or total
nitrogen as a result of intensive cultivation, but a deterioration of natural crumb-structure was noticeable
in some gardens.  This was shown up by field aggregate and water-stable aggregate analyses of the
samples from virgin and cultivated land.

The soils of the Ohau-Manawatu district bordering market gardens give figures simtlar to the Hutt
soils. There is evidence of some build-up of available phosphate on the intensively cultivated arcas,
but not to an extent approaching that found with the Hutt soils.



41 T

The Ohalune soils are rather similar to the Taranaki soils, but show lower phosphate and rather
lower percentage hase saturation. Their carbon and nitrogen figures are of the same order as the
Taranaki soils and hicher than those of the Hutt or Manawatu.  They are shightly inferior to the sotls of

il ., c B
the two last-mentioned distriets in respect of phosphate and base saturation,

SOTLS FROM LAND-DEVELOPMENT PROJECTS.

The projects from which soil samples were received were Matakoon County, Warrakei-Taupo
blocks, and the Mission Block (Manakau Harbour).

The Matakaos County soils exhibit w fairly wide range o nataral fertility.  Phosphate figures
are in general low, but potash is generally satisfactory. Nome lTow Lase-saturafion pereenfages were
found and exchangealile magnesium in some cases reachoed @ fow level,

Wairaket Tanpo soils are moderate in phosphate, Tow in potash, of low base-saturation, and of
moderately acid reaction 1 (/N ratios tend to he high, and the texture corresponds to coarse and medium
sands.

The noticeable features of the Mission Block soils are very poor phosphate content, low base-
saturation, aud magnesium bordering on low values,

rF Morsrore Curves vor Watkaro Soris.
The pF moisture curves, Irom which the permanent wilting-point of soils can be determined,
have been obtained for some Waikato soils.

Muerwon ror pRTERMINING Torarn Nrrrocun 1N Sons.
A modified miero-technique has been adopted since it has been found to give entirely satisfactory
resnlts with a great saving of time.

DEmERMINATION o MaaNusrow,

In collaboration with the Soil Survey Laboratory, Cawthron Institute comparisons have been
rade of methods for determining exchangeable magnesium, vsing for this purpose solutions containing
only calehinn and magnesiom salty and ammoniom extracts of woils. The melhods tested were (1) the
standard pyrophosphate method, (2) the volumetrie estimation of magnesinm as magnesinn ananonivm
phosphate, (3) an adaptation of a method for the estimation of magnesium in Portland cement, using
S-hydroxyquinoline,® and (4) the 8-hydroxyquinoline method worked out at the Cawthron Tustitate.
All have been found to give equally satisfactory rvesults, but either of the S-hydroxyquinoline methods
is to be preferred for speed and convenience,

Sorn. CoLnotps AND PHOSPHATE Fixarrow.

Tt has been shown (Murphy, H. F. (1939) : Higardia, 12, 343) that soil colloids consisting largely
of the mineral kaolinite have a high capacity to fix phosphate in a form which w not readily available
to plants.  Since many New Zealand soil types are considered to he of high phosphate fixing-power,
it becomes of interest to find whether they contain the kaolinite type of elay.  In the absence of X-ray
apparatus the method employed is to extract trom the colloid free iron oxides, alumina, and silica,
aud analyse the residue.

SOTL KROSIO!

The report of the Special Erosion Committee was published daring the year and attracted a great
deal of attention., The Hon. the Minister directed that the findings of this report should be referred
to a Special Departmental Committee for recommendations in regard to ts implementation. The
Departimental Committee has since met and has undertaken the preparation of recommendations
concerning the necessary statutory authority required preliminary to taking active measures to contbad
soil erogion as it occurs in different parts of the Dominion.  Reports have been prepared dealing with
the extent of erosion ocenrring in different parts of the Dominion, and indieating action which shonld
he taken to deal with it in each area.

MINKRAL CONTENT OF PARTURES.

Cosanr Investigatrons ar 1R CawrnroN Ivsrrerors, 1939-10.,

Sir Trrroporn Riag, Officer in General Charge,

The work during the past year has covered a wide field of activitios, ineluding cobalt surveys of
s0ils and pastures inannmber of districts in the South Islind o the nse of cobaltized fertilizers and other
cobalt-containing materials for the control of hush-sickness: the cobalt status of Timestones in the
South Tsland : the cobalt status of fertilizers : animal experiments at Clenhiope, Westport, and
Southland 1 and a detatled examination of chemical methods for the edimation of cobalt.

FATN. Burean of Stendord Jour, of Researeh, (P931), 6. 183 120,

6—H. 34.
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(i) Coary Serviey or Sorns ann Pastures.

Cobalt: surveys have been continued, and a considerable wmonnt of data is now available for hoth
soils and pastures i the South fsland.  In the Westhaven-Uollingwood district of Nelson Province,
analyses o soils and pastures have given cobalt ligures which correlate well with stock history. and
suggest that cobalt supplements will prove heneticial to stock over extensive areas of country. A
very detatled survey of cobalt in both soils and pastures of the Sherry-Wangapeka district of Nelson
has shown a rather widespread corvelation of low cobalt figures with the granite soils of this district.  Low
cobalt status of the soil was alimost mvariably associated with a low cobalt content. of the pasture.  Oune
interesting feature of the pasture analyses was the fact that in a number of cases low cobalt figures in
the pasture were associated with relatively high figures for cobalt in the soil.

A more extensive survey of the cobalt statas of pastures and soils in the Grey-Reefton Valley has
heen made.  The analyses have not yet been completed, but the determinations which are available
confirm those made in the previovs year showimg that the recent alluvial soils are moderately well
supplied with cobalt, hut a great area of terrace land, particularly where underlaid by gravels, as a
low cobalt content.  Analyses of pasture samples in the Ashburten County have been completed.  With
one or two (\Y('cption\‘ the cobalt figures for the pastures are quite satisfactory.  As far as can be
ascertuined, cobalt delicieney is not connected with sheep ailment in this county.

Further samples of pastures and soils have been obtained from the Wairau and Awatere Vallevs
ol Marlborough, while further analyses have been made of pastures from North Canterbury.  HWull
date for M: nllmmunh and North Canterbury are not yet available, but the cobalt contents appear quite
satisfactory.  One or two somewhat low hgurvs from North Canterbury are not associated, as far as
can be learnt, with cobalt deficieney in stock.

Fuarther sampling of pastures has been continued in Southland on farms representative of hoth
healthy and unhealthy country. The analyses definitely show a low cobalt content of the reputediy
mhealthy country, but several cases of abnormal figures have been noted both in the unhealthy and
in the healthy groups.  Soil contamination of Southland pastures is undoubtedly one fuctor which
has contributed o abnormality of results. The differences in cobalt content between the reputedly
healthy and unhealthy pustures, however, are not as great as those shown for corresponding pastures
in the Nelson District.

(2) Varuw or Coatr IN SOUTHLAND LIMESTONRS.

One of the ontstanding features of the experiments in the Southland District has heen the discovery
that cerain types of grou nel lmwstm.(‘ have an appreciable cobalt content, and that the cobalt content
of the pasture is <lr~!1m|my m\ veased by the use of these ground limestones at ordinary farm rates of
application.  The results of the m\wlwa fion have shown that certain Southland ground limestones
have o cobalt content of wpproximately five parts per million.  When applied at lhv rate of 3 tons of
limestone per acre, the increase in the cobalt content of the pasture compared favourable with that
obtained by the application of 4 on. of cobalt sulphate per acre.

Table 1L shows the cffect on the cobalt content of the pasture when 3 tons of a selected ground
Limestone, § . cobalti sulphate, and § 1h, cobalt sulphate, respectively, were used for top-dressing,

Table I.-- Cobalt Content of Pasture.

(Parts per million on dry basis.)

! ?}:)?T:S ’ Hal f Pound | Three Tons
Date o Sampling., Control, ‘ Cobalt ‘ g( obalt ground
Sulphate b ?11])11at(w Limestone
per Acre, per Acre, ‘ per Acre,
1
Before 10[)—([|‘M<i'1 10t November, [958 . 0-04 006 ' 0-06 0-05
20th December, 1938 L A - . 0-11 020|035 02
2nd Webruary, l‘),’U . . .. .. 0-01 0-17 019 0-13
4th Mareh, 1939 .. . . .. 0-06 0-09 011 0-06
20th May, 1939 . . - L . 0-06 1 006 | 0-07 0-06
i !

The vesults presented above show that 3 tons of the selected ground lmestone vave results some-
what similar to those obtained with £ Ih. cohalt sulphate.

The cobalt content of livers of l;nn}m grazing on pasture treated with these limestones showed an
merease comparaple o that obtained from the use of soluble cobalt salts., The results confirm the
general heliel off farmers that Houthland lime has » special value to the stock industry on many
Southland soils.  Not only is Southland lime of value in reducing soil ac l(hty and conserving
phosphates, hut its cobalt content has an appreciable effect . althmwh probably of short duration—
in improving the cobalt stafus of the pastures.  An examination of the residual soils ov erlying 1]1('
timestone showed that there wias o coneentration of cobalt in the vesidual soil, suggesting that
proportion of the cobalt minerals accurring in the Hnestone was less soluble to weathering than was
caleium carhonate,
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(3) Srrvey or LIMESTONIES TN THE SOUTH 1snaxn,

The results obfained in the Southland investigations x‘[z'vw'\‘tw' the destrability of obtainimg
fiires for the cobalt contents of all commereial Bmestones in the South Island. A considerable number
of samples has been received from the different limof\\'m‘l\’:\‘. and they are now being analysed. The
il dictar are not yet available. but variations in cobalt content from 61 p.pan. to 022 popann have been
found. The majority of the samples examined showed o cobalt content ranging hetween 1 pap.an.
and 2:5 pop.m. One interesting feature of the examina tmm which have been carvied out is the
association of high cobalt soils in w number of cases with limestones careying very small amounts of
cobalt.  In several cases the restdual soils contain 26 p.p.m. ot cobalt, while the fimestones contain

only 0-2 p.p.m.

(#) Covarr N Fuwrivizirs,
As recommended by the Cobalt Committee, s.unpl(s of cobaltized fertilizer have been obtained
from time to time from the different fertilizer companics and examined for cobalt. In general, the

commercial samples of cobaltized fertilizer have shown o satisfactory eobalt content. After a period
of eighteen months’ storage, there has been no change in the amount of water-soluble cobalt contained

n a pmp(uul cobaltized superphosphate.

(5) Usik or Cosarrizid FERTILIZERS AND OTHER COBALI-CONTAINING MATHRIALN,

I this section of the cobalt investigations trials have heen made of the effect of cobalt pliosphate
and cobaltized superphosphate on the cobalt content of pastures.  Cobalt phospliate used ab the rate
ot B 1h. per acre still shows, after two complete years from the dute of application. a wreatly enhanced
cobalt content of the pasture.

Several series of tests with cobaltized superphosphate nsed at rates varying {rom 2 oz to | Hh.
of cobalt chloride cquivalent. per acre have been made on two soil types in the Nelson District,
Certain of these experiments are now finalized, and a considerable amount of data s available
concerning the duration of effect of small apphications of cobalt sulfs on the n'olm,ll, conbent of the pasture,

llu, applications of cobaltized superphosphate have been made both i the antumn wid spring.
For a March application, a dressing ,su|;plymu 1 1h. of cobult chloride m].uv alunt, did not prove more
cﬂ(mi,nrc in duration of effect than o Ih. dressing.  Tu each case there was no increase i the cohalt
content of the pasture over the control by the end of the following December.  In the case of August
applications, a dressing supplying §1b. of cobalt chloride equivalent per acre was ineffective after the
end of December: in the case ul the $1b. and | 1h. dressings, some inerease in cobalt content of
pasbure was shown up to the end of the following June.  On this occasion, pasture from the [ b,
treatment was showing O-16 p.pan. cobalt, and the § 1. 0-07 p. pm while the control figure was
006 p.p-m. It must be remarked, however, that the “offect of the 1 arger dressings of cobalt salts on
the cobalt content of the pastures is in'unuum’ul or o relabively short period of three to four months,
when the cobalt contents with the different dressings tend to converge.

Kxperiments dealing with the value of high cobalt soils derived from serpentine rocks have been
estublished in the Sherry Valley, and prelimivary resulfis indicate substantinl improveent in the
cobalt content of the pastures by top-dressing with these soils.

(6) Animar ExXprriMENTS,

Animal tests in connection with the use of cobalt conpounds have been continued at Glenhope,
Valley, the Ruiny River district, W(“‘rpoll and Southland. At Glenhope sheep have heen
maintained n perfect health on pastures top-dressed with cobalt phn phate.  During the present
season an attempt has bheen made to correlate health of sheep with the cobalt content of the animal
organs. For this purpose o line of twenty-five hoggets has heen vun on an unhealthy pasture, a fow
animals -being dralted out periodically for slanghter, so that a faivly complete picture should be
available of the downward trend of cobalt in the animal as well ag an upward trend after the adminis-
tration of cobalt salts.

The experiment dealing with the use of cobalt licks for dairy cows iu the Sherry Valley has been
finalized.  No difference i milk yield resulted from the use of cobalt licks. At Atapo, Rainy River
district, an expertment with sheep on the v 11110 of cobaltized fertilizers has been carried out, but so far
no differences have resulted from the use of the cobaltized fertilizer. 1t mast be noted that this
experiment is heing conducted on the Moutere Hills type of soil, which has a rather low cobalt content,
hut not as low as that ol the granite sotls.

At Westport, further dre neh L experiments s have been made with calves, in order to wscertain whether
copper deficieney tn addition to cobalt is present on certain of the pakihi soils. The results of the
drench experintent showed that the hest result was obtained from the use of a combined copper-
cobalt drench.  The results with cobalt alone and copper alone were nlerior to those obtained from the
combined cobalt-copper drench.  This result 15 1 l«co(\pinw with pasture analyses, which have shown
low figures for both cobalt and copper on certain of the paiihi solls.

In Southland, difficulty has been experienced in obtaining sickness on the control ]v]ot' I the
1933-39 season no sickness developed in the case of any of thie experimental .)Ju*ep but the cobult
figures for livers m the case of the control sheen were very Tow. This point s of inferest, mdicating
that sickness does not alwivs ocenr if the cobalf content of the liver is low.

Daring the present scason an attempt is being made to induce sickoess in tie control hoguets
which have been caeried over from the previous season, and to obtain information [rom @ new set of
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Limbe, concerning the value of cobalt-hearing  Hnestones s against cobaltized superphosphate
Besults just veceived from Southland show o very definite increase inoweight of Lonbs from Loth the
Hie and the cobaltized superphosphate plots in comparison with the limbs erazing plots receiving
superphosphate only.

(7) Creantean Mernops,

A very detadled examiation has been made of the technigue elaborated af the Cawthron Institute
for the conduet o the nitroso-R-salt method in the estimation of cobalt in pastures.  The imporfance
of adding the nitroso-Rosalt hefore and not after the neatralization of the cobalt solutions is clearly
revealed by the investigations.

WHERAT RESEARCH INSTITUTE.

Advisory Committee 1 Professor T (5 Denham, Couneil of Scientific and Industrial Research
(Chatrman) 5 Meo CUOS Sapsiord, Department of Ludustries and Commeree : Mr. R. B. Tennent, Depart-
ment of Ageiculturee ; Mr. RORL Eeeland, Me. 8000 Lyon, and Mr. J. P. O’Connor, representing lourmillers ;
Mr. Co K. Boon, Mreo WO HL S0 Newsome, and Meo R0 1L Norton, representing hakers ; Mr. W, WL
Mulliolland, Mr. J. Care, and Mo PR Tallot. representing wheatgrowers: Mr. W, O, Rennie, repro-
senting Canterbury Agreicultural College ¢ M J0 W. Hadfield, Departnient of Scientific aud Industria]
Rescarch s Mr. (L Fleetwood, representing grain-merchants.  Director: Dr. 1. W, Hilgendor.

NrARy.

The position of Junior Chemist, was filled by the appointment of Dr. Rosa Stern, of Vienna, who has
had a wide experience of cereal chemistry.  Mr. H. R. Hansen, who had been Travelling Baker Expert
for some years, accepted another appointment in May.  His expenses and salary were shared between
the Wheat Research Institute and the Wheat Committee of the Department of Industries und Connmerce.
The vacancy has not yet heen filled, hut it ix hoped that during the comivg year the Institute will have
sufficient funds availible to enable it to appoint a travelling haker to its staff.  Dr. Frankel visited
England to attend the International Congress ol Genetics.  He brought back much useful information.

ACCOMMODATION.

The new laboratory in Christchurch was ready for occupation belore Christinas.  The improved
facilities for work are much appreciated.

A greenhouse s being creeted at Lincoln, and it is anticipated that this will shorten by 10 per cent.,
or possibly 20 per cent., the process of producing new wheats.

The necessary authoritios have been granted for the crection of the new plant-hreeding laboratory
at Lincoln.

The action of Lincoln College in providing ground for these structures is much appreciated.

WHiATGROWING PRACIIOR,

The figures collected by the Government Statistician on the threshing and sowing of wheal have
again heen made available to the Institute Tor analysis, and advice has been offered again to farmers on
the varieties most profitable for them to grow.

Models have been made and widely exhibited showing the best methods of drying wheat ou the farm.

WHEAT-BREEDING.

During 1939 Cross 7 was sown on over 100,000 acres, an indication of the aceeptability of the varicty.
[ts quality continues to be highly satisfactory.

The variety to be known as File-Tuscan has vow been under test lor five years in sixteen localities.
Lts yield is on the average 3 bushels per acre higher than that of Tuscan and Cross 7, although its quality
is no hetter than that of Tusean.  There ave now about DOO bughels of seed available, aned this will be
sown on contract so as to provide ahout 10,000 hushels of seed for farmers” use next year.

Other more recent crosses continue to show promise for special conditions.  T'he total number of
plots grown at Lincoln in 1939-40 was in excess of 25,000.

Lavorarory Work.

The harvest of 1940 stands on record as one of the best and quickest ever known,  The wheat
came into store wit h less than I per cent. of molsture on the average, and nny lines were under 12 per
cent.  Despite this fuct, nearly two thousand lines of wheat had heen sent to the Institute for woisture
testing by the end of Fehrwary, this tigure showing the increased interest taken by Farmers in ensuring
that their wheat was in good condition for harvesting, and also the spread in the ase of heador harvesters.
Tt is estimated that 70 per cent. of the wheat on the flat Tand of Canterbury was headed this yeur.

The unusuad dryness of the wheat introduced w complication for ourmillers whose mills ure seb to
deal with wheat whose wverage moisture content is 15 per cent. to 16 per cent. Tempering therefore
became necessary, and some assistance was rendered to millers by indicating the best methods to be
adopted in this process, and the improvement in flour yoality that vesulted therefrom.

In coutradistinetion to the work on dry wheat, mvestigations were prosecuted on the drying of
wet wheat, both by natural and artificial processses.  The Institute is now in a position to recommend
commercial procedures when o season of out-ol-condition wheat oceurs.




45 M.—34.

The quality of the wheat now heing milled is very good, and highly satisfactory flour is bein
produced. This is due i part to the exeellent harvest, and i part 1o the large proportion of Croxs
now available for hlending with other wheats,

The germ ol wheat is not usually mcuded in the four heenuse it canses a deterioration in the
appearance and palatability of the loal. During the year the Tnstitute discovered a method by which
the germ might be cheaply and expeditiously freated i sueh o w av s to allow itx inclusion in the loal
without | impairing its quality.  This process has heen provisionally patented in New Zealand =0 as to
prevent its exploitation, and it will shortly he published so that all hakers may freely take advantage
of it. The elusion of germ in the foal will inerease the vitamin content, which is sometimes
regarded as deficient, and will seccure for human consumption | per cent. more of the content of the
wheat-grain.

Some work has been done in the preparation of dried gluten, which is used in starch-reduced breads.
A good dead of the gliten now wsed in New Zealand is imported from Australia.

The routine testing of flours and wheats for millers and merchants continues to expand, although
several mills have v\lth our assistance stalled their own testing laboratories.  Duriug 1939, l,ho?»
difterent lines of wheat were milled, and loaves were baked from 6,033 different flours.

o
4
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OrHER ACTIVITIRS.

One course of the Sehool of Baking was condueted during the year, efforts in this direction having
been restricted by the absence of a Travelling Baker Expert.

The Department of Agriculture kindly (umngcd for an exhibit ol the Institute’s work to be included
with its own at all agricultural shows in the wheatgrowing districts.

Five hulletins for millers have been published during the year, detailing the qualitios of the wheats
of different varictios in different districts.  One bulletin was published (or bakers, advising them of the
peculiarities of the new season’s whealt.

The assistance given by Lincoln College, by the Departments of Agriculture, and Census and
ptatistics, and by the Agronomy, Kntomole and Plant Diseases Divisions of the Plant Research
Bureau, are again gratelully acknowledged.

FRUIT RESEARCH,
Advisory Comaniiee Sie Theodore Rige (Chairman), Dr. (L H. Cunningham, Messes. W. Benzies,
T. C. Brash, F. R. Callaghan, A, H. Cockayue, J. Corder, W. K. Dallas, A. Osborne, R. Pavnter
F. R Pope, A M. Robertson, L1 K. Stephens, Lo W, Tiller (Seeretary).

INTRODUCTION.

This report covers activitios of the Plant Discases Division of the Plant Research Bureaw, the
Appleby Rescarch Orchard, the Horticultere Divigion of the Department of Agriculture, and the
Cawthron Institute.  The report is divided into main seetions dealing with the various types of fruit,
and storage aspects are dealt with separately in the section  Fruit Cold Storage Rescarch.”

The following abbreviations arve adopted in discussing the manurial experiments: 1 == treated
with phosphatic manure, normally as M!}NI[)])U\])IMIP at 4 1b. per tree per annum ;N iz treated
with nitrogenous manure, normally ax ammoniuny sulphate, at 21h. ;0 K == treated with potassic
manure, normally as potassiwm sulphate, at 1 1h.

ADPPLES
Furrivizer Exeperivents.

Rescarch Orchard.—The present is an opportune time for reviewing the manurial experiments
fromt an ceonomie aspect, and the Appleby results are treated mainly f'mm this angle in the present
report,

Cox’s Orange : Anunoniwn sulphate applied at the rate of 2 1b. per tree has now produced a
gignificant and cconomic increase th crop over the untreated trees or the PK trees. PNK trees are
much healthier than N trees, although crop increases are not yet statistically swmllmnt owing to

variability of the material.

Dunn's Favourite: N and PNK trees ave hoth showing to advantage in growth and foliage
development over the untreated control trees. Variability of the trees has prevented the yields from
reaching a significant level of difference, but the trend is strongly toward a crop inerease paratleling
the vegetative increases.

Deliciows : ()\(1 the period of the (Ap( riment up to and including the 1939 erop the N trees had
produced a total of 226 1h, more fruit per tree than the untreated control trees, and the expenditure
on nanure for the period was ap]»m\unml\ . Rd. The PNK trees yielded w further 107 b, caeh
ab an extra cost ol approximately 3s. 5d. for fertilizer.  The PNK trees arve in healthicr condition
than tlhie N trees.

Jonathan: With w hase dressing of phosphate and potash, 21 anynontom sulphate per annum
has given a total yreld inerease ol 155 1. fruit per tree, for a cost of approximately Is, 9d. while 4 1.
ammoniunt sulplate has given only a further 70 1. nerease. The development of red colour has been
strongly depressed by the nitrogenous tuwtnunt». and an approximate assessment of the market
values ol the crops, on the basis of current prices, suggests that the inereased yields wre folly offset
by the reduced prices obtained. The trees themselves, however, show that some nitrogen, additional
to a base treatment of phosphate and potash, is essential if they are to remain healthy.
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Two heavy dressings of potash, tollowed by light dressings \‘11])\'(*(1111-1” seasons, have proved
economic over the six-year period of the (xxponmon‘( to date, the yield increasing hy 2244000 per tree
for an outlay of Hx. on potash : the colour grading of the fruit was improved at the sone time.

Sturmer - Outlay on fertilizers Tas pmw(l hlghl) cconomic with thix varviety. particularly as
regards the PN combination. in whicl. for an expenditure of approxinitely 3s, dd., Hw vield his
heen inereased by 60 1h, per tree over the seven years sinee treatmoents begau. The extra s 8d. per
tree spent on potash in the PNK plots has scarcely been recouped in vield up to the present, but the
trees are in distinetly healthier condition. Tt has again been found that the combination of phosphate
and nitrogen has produced o yield inercase consider ably higher than the sum of the two separate
111(‘1'(!;1&(:.\'.

Cawtlron Institute. The long-term manurial experiments on the Jonathan variety at Upper
Mouterc were continued during Hw 1939 season.  In addition, treatments were maintained on
individual trees which formerly received no treatiment.  The results are similar to those noted in the
Tast annual report, in which the PNIK trees were superior to either the PN trees of the NIC trees,
Average yields (pounds per trees) for the 1938 and 1939 scasons show the value of the complete
fertilizer in maintainimg crop production :

Untreated. N PN PNK PNK with extra K.

44 649 109 128 147

Trees treated with nitrogen only are going back rapidly, and the fruit is poor in quality and small

in size.  The mnportance of potassic manures is clearly shown in the vield data.

Roorsrock HxPrRIMENTS,
’ Research Orchard.- The trees are still iy the juvenile stage and at the present time there are no
developments to report.

Claaethron. Tnstatate. - Becords continue to support the observations poted in last annual report
it Northern Spy was superior to two scedling types for Cox’s Orange, and that seedling types
were better than Spy for Jonathan and Sturmer. With Jonathan, the Kpp's Seedling stoek continues
to prove rather better than Double Vigour.

Plant Diseases Division.—In trial l»lu( ks of Fast Malling stocks established in 1934 in the main
fruitgrowing centres of the Donminion, differences in tree growth and crop are now more in evidenee,
thongh it 18 apparcut that the behaviour of any one stock may vary appreciably with different seion

varicties.  Analysis ol the records kept from time of planting indicates the following stock-scion
mfluences -

% Rootstock.
Scion Varicty. i . ;

| Very Vigorous. 1‘ Vigorows. ‘ Luferior.
sturiner .. .. .. XVI, XV, XI1I ‘ Northern Rpy, Alll i |
Delicious .. .. .. XV XV, XII Northern Spy, L )\Ill
Uranny Smith. . . . XVI, Northern Spy ‘ XV, X1, X1 ‘
Statesman .. .. .. | Northern Spy, XVL XV, 1 X1l
Jonathan .. . . X1k XVI, XV \ XTI !
Cox’s Orange .. o .. XII, XVI, XV . 1

I

Stoc l«s of Notthern Spy were not ine ludcd in trials with Jonathan and Cox’s Orange, as no trees were
avallable at the time the plots were laid down.  Trials of these varieties on Northern Spy and Hast
Malling stocks have bheen establishied at the Plant Diseases Division at Owairaka, but, owing to the
check reccived by the trees after transplanting from Palmerston Northo differences are much less
marked than 1o the trials reported above.

reees of Gravenstein and Delicious worked to thetr own roots continue to wmake growth superior

» that of comparable trees on Northern \p\ stocks.

Gravenstein on thetr own roots have nlso been planted out in the experimental area at awelovk
North to ascertain il they would remwain free from the gnarling to which the variety is commonly
subject. when worked on Northern Spy roots in this country.

[NARCHING EXUERIMENTS.

At Haupal Orchard, operated by the Plant Diseases Division, vigorous elonal stocks were inarched
into stunted Jonathan trees, but there has not yet heen any indication of inercase in vigour over
untreated trees.

At Appleby a replacenent set of one-yewr-old, MUXVT stocks has been planted in readiness {or
a repetition of the imarching test there.

VARIETAL INVESTIGATIONS.

Work on she strains of apple varieties has heen continued by the Plant Discases Division, and
trees grown from budwood secured from twenty-six localities and worked to M.IX dwarfing stock are
now cropping freely at Owatraka.  With the Delicious variety one object is to find a strain that is not
subject to mouldy-core.  Five out of twenty-one types that had fruited were free from the disorder,
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and i four of these most of the fruits had the passage from calyx to core- through which spores of
fangl penetrate to produce mouldy core closed by the bases of the styles and, i some imstances, by
formation of new lssues.

Delicious types include a number of solid red, partial red, and striped strains and work is heing
continued with a view to selecting those combining good colour with other desirable characters sueh as
keeping quality and flavour.

Similar work is being nundertaken with the varieties Cox’s Orange (of which several colonr-types
are friiting), Sturmer, Jonathan, and Northern Spy.

PRUNING HXPERTMENTS.

At Appleby a test of heavy spur-pruning befors both the “on ™ and the “ off 7 years of hearing
lias been laxd down in an endeavoinr to overcome the hiennial-hearing habit of the Dunn’s Favourite.

A series of weekly thinmings, from blossommg till six weeks after petal-fall, is also being tried
on the same variety during the ™ on 7 season, ax this treatment has been reported elsewhere as inducing
regularity of cropping.

An atle mpt is being made to convert some Cox’s Orange trees from a lateral-hearing habit 1o a
spur-bearing habit, with spurs arising dircetly from the leaders, Under this system in Kngland the
variety does not exhibit a biennial character.

Several modifications of the standard method of pruning the Jonathan are heing tried out to see
if it is possible to build up a different type of framework that can be more easily sprayed, thinned,
picked, &e., without interfering with cropping capacity or fruit quality.

PLANT-PROTECTION KXPERIMENTS.

1. Entomological Studies.

(@) Biological Control--Studies ol the life-cycles of woolly-aphis and its parasite, Aphelinus mali,
have been continned by the Cawthron Institute. lxpertmental colonies of woolly-aphis wete
established in December, 1938, for the purpose of following the seasonal eyele throughout the year.
An exceptionally dry summer (md carly autumn was Jollowed by heavy raing in late autumn and by
exceptionally cold spells in the winter, so it is doubtful whether the results of the seasonal- -eyele studies
of woolly-aphis can be accepted as normal.

Seven generations of the aphis were obtained during the period December, 1938, to June, 1939,
The last generation hibernated as nymphs, which were not observed to feed ; on warm days they
wandered about, but during cold periods they remained motionless.  Owing to severe weather in July
all the nymphs under observation died.  TField studies likewise showed low survival of hibernating
nymphs, though eggs were noticed. In the following spring, hibernating nymphs matured in October
and then commenced to build strong colonies. :

The first adults of the parasite dphelinus made their appearance during the first week
Septenmber, 1938, and steadily inereased during the summer of 1938 39, The parasite suffered
set-hack during the following winter and, like the aphis, made a poor start in the spring,

(0) Chemvical Control.-- 'The Plant Diseases Division has continued experiments on the following
insect pests -

(i) Red-mite: Derris sprays, consisting of ground derris root, in various concentrations
gave only partial control, and it is considered that derris product of this type cannot
he regarded as suitable sulmtifm;os for summer oil.

(ii) Leaf-hopper: Tests mdicated that derris sprays were effectual against this pest, and
further work on a field scale will therefore be undertaken next season.

(iii) Bronze heetle : Records of injury eaused by this inseet have shown a progressive
decrease in infestation over the past three years, resulting partly from reduction
mm carry-over numbers effected by use of arsenate sprays, and partly from killing
of larvae by summer cultivation.

I1. Muycological Studies.

(@) Mouldy-core—The data obtained in previous work on mouldy-core hy the Cawthron Institute
have been reassembled, and further culture work has been undertaken to elucidate several ;mmt\
connected with the species-limits in the Fusavium group of fungi.

Investigations carried out on this disorder by the Plant Diseases Division are linked with Hw

rarietal work, and results have been noted (LbO\ e

A co-operative study was carried out by the Physical Testing Laboratory and the Fruit Research
Officer to determine whether the presence of mouldy-core in the Delicious apple could be detected by
the use of X-rays.  Although a fair measure of suecess attended the actual detection of the trouble,
the time involved and the cost of plant were found prohibitive.

(b) Liye-rot.—A disease known in Nelson as “eye-rot” or “dry eye-rot,” common in Jonathan
and Cox’s Orange varieties, has been responsible for the rejection of fruit from export becanse of the
danger that the fungus responsible, Botrylis cineren, might continue growth.

To ascertain if the fungus in the lesions was viable, two cases of infected fruit, were held in cold
storage for five months and fruits were then forwarded to the Plant Diseases Division laboratory for
culturing.  All cultures remained sterile, indicating that the fungus was no longer present.  Subse-
quently a further lot of samples, of the Gravenstein variety, was forwarded, and this was ]l(l(l for
fourteen days in moist chambers at room temperature.  No growth was secured from any of" the
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esions, and cultures prepared from them remained sterile. The evidenee obtained so far would seem
to indieate that it would be safe to export fruits exhibiting discoloration al the culyx.

(¢} Bluck-spot. The usual notitication serviee in counection with the maturity of ascospores has
heen maintained in Nelson by the Cawthron Institute.

Spray experiments of the Plant Diseases Division for control of this discase are reported Tater under
the seetion " Spraying Kxperiments.”

() Kuropean-canker. --To test the elficacy of wound dressings recommended overseas for treatment.
of fruit-tree cankers, fitty-two apple-trees were inoculated with the Huropean-canker fungus, Nectria
galligena, in 1939 by the Plant Diseases Division,  When eankers had become well established they
were  pre-treated b) two methods o (1) superficial discoloured fissues were removed, and (i) all
discoloured tissues were excised. Wounds were then painted with Bordeaux paste, two concentrations
of zine ehloride, mercurie ehloride, mercuric evanide, and a proprictary enmulsified bitumen paint.

(‘ankers continued to develop in most instances when dressings were applied to those from which
only superficial, discolonred tissues had been removed, but were checked in all instances, irespective
of the dressing applied, when all diseased tissues were excised.

Results indicate that successful canker teeatment lies in thorough exeision of discased tissues,
rather than in the use of ehemieal agents.

(¢) Bitter-rot.-—Several Bordeaux substitutes were tried at Huapad {or control of hitter-rot,
Glomerella cingulata.  Results were inconclusive, since the discase did not appear in the orchard. Az
compared with Bordenux. however, all the substitutes caused severe fruit injury to an extent which
condemns them as sunnmer sprays,

1. Physiological Studies.

() Internal Cork. Cawthron Tnstitute 1 Chemieal examination of apples from trees treated
1930 with hydrated borax at the rate of 50 1h. and 100 Ib. per acre shows these fruits still to have
an aungmented horon content, four years after applications were made. At one centre, however,
where internal cork had originally heen severe, the horon content of the fruit had again dropped to
a critical level at which the disorder might be expected if climatic conditions favoured its development.

The influence of horon on cold-storage quality is noted in the Fruit Cold Storage section of this

report.
() Magnesivin  Deficiency.~* Premature  defolintion ” was voted o last annual report as
apparently beimg due to a deliciency of magnesium.  The Cawthron Tnstitute has continued its

investigations tn this connection. ']‘lw magnesitm content of leaves from aflfected trees is less than
one-third that of leaves from healthy trees.  Defoliation is invariably more severe where liheral
potassic manuring has been carrted out for several years.

Remedial treatments are being tested in three typical orchards, and the varieties include Cox’s
Orange, Jonathan, Delicious, and Murmm. The compounds used are (1) magnesium sulphate (Kpsom
salt) at the rate of 7ib. per tree, (2) ground dolomite (magnesium-calcimm carbonate) at the rate of
12 1h. per tree, and (3) magnesinm carbonate at the rate of 2 1h. per tree.

At Lower Moutere, magnesium sulphate greatly improved the trees. With the Sturmer variety,

all treatnients were heneficial, but magnesitin carbonate was ontstanding noits effect. AL Tasman
the results obtaimed from soil applications of magnesiom were not decisive, but injw't‘i(m of magnesiim
sulphate into the hranches ol the trees controlled the defolintion symptoms. — Liberal potassic

mwanuring had heen practised, and this wppmwl Lo operate adve rse ly against o quick response to soil
applications of magnesium compounds.  Chemical analyses of leaf material are incomplete, but
reflect the trends shown in the field experiments.

A series of mineral injections was carried ont at the Appleby Orelhiard on the trees that were
showing abnormal defoliation there, hut none of the fireatments have proved effective up to the present.

IV. Spraying Erperiments.

() Modified Spray Programmes.—Field experiments of the Plant Diseases Division have heen
continued in the experimental orchards at Huapai, Havelock North (Hawke's Bay), and Appleby.
The nmain terest in these lies in the evidence which is accumulating to show that greater dilutions
than were formerly (\mpl()y(‘(l can be used m commercial orchards with safety.  Work s necessarily
correlated with greater efliciency in the application of sprays.

In Hawke's Bay o programme with lime-sulphur 1 300 plus colloidal sulphur (50 per cent. sulphur
content) at 1 Th. per 100 gallons gave control of black-spot when adjacent check trees showed up to
20 per cent. infection of fruits. At Huapai, lime-sulphur 1200 plus colloidal sulphur (25 per cent.
sulphur content) al. 21b. per 100 gallons gave control ol hoth black-spot and powdery-mildew
although check trees were heavily infected.

In one programme at Huapai in which Bordeaux replaced sulphur from December onwards,
apparent. control of powdery-mildew was secured, since the fungus was prevalent in cheek trees but
absent from those spraved with Bordeaux. A similar result was secured in the previous scason.

Further tests were made in the Huapai Orchard to ascertain the conditions under which the
wetting agent, Agral 2, is liable to induce injury.  During the season under review no fruit injury
was produced except when the wetter was used i excess with Bordeaux.

(hy Russet and Spray Lijnry. - Experiments of the Phint Diseases Division to ascertain the
russet-susceptible period have been extended to the varieties Delicious and Doungherty, and have been
continued on Sturmer.  Apples have again shown a fairly well-defined period daring which they are
specially susceptible to spray-induced russet, although the limits vary somewhat from season (o
season.  Modified spray progrimmes are being fested with a view fo reducing or eliminating russetting
induced by sprays,
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Tests have shown that on the variety Cox’s Orange, and probably also on Delicious (though
records are not yet complete), both lime- \ulphtu and Bordeaux can cause an appreciable amount of
russet i applications are delayed o week beyond early green-tip.

Folinge injury which sometimes arises following use of two or more applications of 1 per cent.
sunimer ol appears to be a cumulative effect. A single application of 3 per cent. concentration
produced almost identical injury to that caused by three sprays of 1 per cent. concentration applied
at fortnightly intervals,

V. Therapeutant Testing.

Certification.—Plant Diseases Division lists of certified therapeutants have remained substantiully
the same during the past twelve months. A few new produets have been added, and an equal number
of older ones withdrawn. In a few instences manufacturers have been requested to improve the
quality of their products, as these were somewhat below the standards adopted by manufacturers of

others sold at comparable prices.
It is gratifying to note that numerous samples taken in the ficld have proved on analysis to be

equal to those on which the certification was originally based.
None of the hydrated lime manufactured in New Zealand attains the standard required for
certification.  Since importation of hydrated lime is prohibited, growers are forced to use non-vertified,

inferior products.

PEARS.
PLANT-PROTECTION EXPERIMENTS.
1. Entomological Studies.
Mealy-bug.—- Glasshonse experiments of the Plant Diseases Division showed that mealy-bugs taken
from pears could be killed with a single application of 1 per cent. summer oil plus 0-012 per cent.
rotenone.  Chemically pure rotenone and an equivalent of ground derris were equally effective. Ol
or rotenone used separately gave poor results, as did o nicotine-oil spray.  Tield trials of rotenonc-oil

combinations are being undertaken.

IL. Spraying Erperiments.

Modified Spray Programmes. At the Havelock North Orchard the Plant Discases Division
reports control of pear black-spot, Venturia pirina, with Bordeaux 13-2-50, instead of 3-4-50, after
blossoming, with marked reduction in russetting.  Lime-sulphur sprays sufficiently strong to check
the disease caused very little russet but seriously injured the foliage.  As in previous seasons, this
disease was much more difficult to control on trees which had been hczwﬂy infected 1n the past, indicating
that the source of carry-over was by means of infected twigs on the trees.

Russel and Spray Injury.—1t has been found that the Wmtor Nelis pear has a fairly well-defined
period during which 1t is susceptible to spray-induced russet.

STONE FRUITS.
PLANT-PROTECTION EXPERIMENTS.
1. Mycological Studies.

Silver-leaf.— o last annual report it was noted that at the Plant Diseases Division two hundred
young peach-trees had been artificially inoculated with the organism Sterewm purpurewm, and that
Hwy liad heen subsequently injected with numerous chemicul (umpounds No treatment succeeded
in cheeking the spread of the discase, despite promising results sccured in earlier experiments.  The
work is being continued with injections made ab dilferent periods and in more mature trees.

Brown-rol. ~The Cawthron Institute has maintained the usual notification service regarding the
date of ascospore maturity.

11, Physiological Studies

Brown-spotting of Apricols.—TIn co-operation with the Horticulture Division of the Departnient
of Agriculture, the Cawthron Institute has continued observations on the trees under test at Alexandra.
Confirmation has been obtained of the control of the disorder by either a soil dressing of & 1b. hydrated
horax per tree or a O-1 per cent. spray of the same compound. Trees so treated were practically
free from the ailment and suffered very much less from bud-drop and leaf malformation.

Pitting of Cherries—1t was hoped to obtain evidence in the field in support of the analyses made
by the Cawthron Tnstitute, suggesting that pitting might be a boron-deficiency ailment. Again,
conditions were such that pit failed to develop even on the untreated trees.

Gumnting of LPlums. A field test by the Cawthron Institute on the possible control of this
trouble in Angelina plums gave inconclusive results, for treated trees still showed a fair percentage
of gumming. It is ])()\sll)l(* that the amount of bomx (3 h. per tree) was insufficient to give full
control in the large trees used In the experiment.

Die-back—A considerable number of stone-fruit trees in Central Otago showing symptoms of
die-back have been examined by the Plant Discases Division, and many have been dug out so that
the roots could be studied. All attempts to isolate a pathogen failed, so the work is being continued
on the assumption that the condition is physiological in origin.

7T—H.
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SMALL FRUTTS.
STRAWBERRY.

Vellow-edge- A survey made of commercial strawherry arcas during the year hy the Plant
Discases Division indieated that this virus was present in all crops.  As the symptoms varied with
severnl varieties, attempts are being made to ascertain if more than one virus s present in the
Dominion. '

Tsolated plots of stock plants of o number of varieties have been established in the State Forest
Service plantations at Riverhead. Tt is hoped that by rigorous m*l«*(“[ion virus-free lines will he
secured and maintained.

Work is also being carried ont on the popular variety, Marguerite, with a view to producing
strains that will be free from discase.

Variety Trials—Yield trials of the varieties Captain C look and Marguerite, the two commercially
grown in the Auckland District, did not give any significant difference in favour of cither variety.
Yield of Marguerite was, however, imp‘med by The presence of yellow-edge virus, upwards uf
70 per cent. of plants being infeeted with the disease.  Several other varieties lmpor‘rvd from overse
or raised within the Dominion were included in the trial, but proved much inferior in (’mmnnu
power to the two mentioned.

Root-rot.—Plants of Captain Cook and Marguerite infected with root-rot typical of the disease
as 1t appears in commercial areas throughout the Dominion were sccured from the Owairaka area.
From many of these o species of Ramularia was isolated, and this will be used in the glosshouse
or inoculation experiments, Tor which purpose seedling plants arc now being grown.

RasprprRRY.

Cane-wilt.-- Observations made during the survey of berry crops indicated that this discase,
caused by the fungus Leptosphaeria coniothyrium, 1s the most serious raspberry disease in New
Zealand. /\lthou”h it can be effectually combated by three applications of Bordeaux mixture, fow
growers had (q])pl]od sprays to their crops.

Crown-gall —During the snrvey this disease, Phylomonas tumefaciens, was collected in most localities
where raspberrios are grown commercially.  The casual bacterium has been isolated, and Inoculation
tests have shown that it will also produce typical cankers on blackberry and tomato.  Work is being

sarried out to ascertain the effects and the economie significance of crown-gall on these three plants.

Silver-leaf—The fungus causing silver-leaf disease 01 fruit-trees was found attacking raspberry
plants at Kumeroa.

JATRUS.

At the end of the year under report, the leage off the Mount Albert rootstock and variety test
arca was terminated, and the whole work on ecitrus is now concentrated at the Plant Discases Division
at Owairaka,  The Mount Albert area was laid down and controlled by a special committee of the
Auckland District Council of the Royal New Zealand Tnstitute of lorticulture, and a unntril:uti(m
towards maintenance was made by the Department. The trials at the area had served a very
useful function for demonstrational purposes, but for critical comparison of stocks and virictios they
were proving inadequate in seale in view of the amount of work that had been attempted.

Roorsrock HXLERiIMENTS,
Houie hundreds of stocks have been budded with a variety of sweet orange, and will he ready for
sclection and planting out in the winter of 1942, Material being grown includes double-worked trees
in addition o simple combinations of stoek (m(l sceion.

YARIETAL INVESTICATIONS,
sSweot-orange stocks have been budded with thirty-cight varicties of sweet-orange, barteen of
mandarin, {ive of grapefroit, and three of tangelo.  The scion varicties include many secured from
My Hu»\x( red Wright, of Avondale, who has an extensive collection imported from the United States
of Amvnm, Pu,lmtm\, {ndia, (mna, Japan, Australia, and the Pucific islands. Soeveral were noported
direct From the Burcan of Plant ludustry, United States Department of Agriculture.

ENTOMOLOGICAT, STUDIES.

Dicky-rice Weevi—Qrease-banding has given adequate control of this pest i Auckland, the
crop from treated blocks being quite free from blemish.  Trials have shown that the sticky banding
material may he placed dluctly upon the bark, without the use of an intermediate protecting lnn(l
of grease-proof paper, provided the trunk is shaded from the direct rays of the sun. Banding
material prepared from a petroleum source seriously injured the bark of test trees.

As the commercial banding materials are somewhat costly, attempts have been made to prepare
a cheaper substitute, but so far without success.

A s0il dressing of naphthalene failed to control the pest. The quantity applied was 3 1h. per tree,
and this was spread over an area of 16 square yards round the tree and worked into the soil.

Hard Waw-scale (Ceroplastes  sinensis).- A May application of 3 per cent. summer oil gave
complete confrol of this seale.  Results of other work suggest that the coneentration of the oil
could be reduced to 1% per cent. and still give control.
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MY COLOGTCAL STUDIES.

Wastage in Citras Frods-— A report on various aspects of citrus wastagze during transport and
sborage i given in the Fruit Cold Storage section ol this report.

Prysionoctearn STUDIRS.

Moitle-leaf— The Plant Discases Division continued work on this disorder, and agaim found that
spray applications of manganese gave an immediate response in the control of this disease ;  soil
treatments, however, have not yet had any beneficial cffect.

At the request of the Plant Discases Division, manganese determinations were made by the
Cawthron Tostitnte on several samples of healthy and mottled citrus leaves fron the  Auckland
district and the following vesults were oblained :—

Leal” material, Healthy. Slightly mottled. Badly mottled,
Manganese, p.p.nin on dry matter 20-2 and 24-0 102 and 15-4 A7 and 6-2

Mottling was associated with o low manganese content of the leaves. 1t must be noted, however,
that magnesivm Jikewise tended to be low in badly mottled leaves.

MISCELLANKOUS INVESTIGATIONS.
UNFIMRMENTED APPLE-JUICH.

Further observations and experiment confirin the points noted in last annnal report on fie
suttability of New Zealand apple vavieties for juice manufacture, on the juice yield obiainable, and
on the chameteristios of the Juices of the principal varietios.

A repeat test on the Cox’s Orange variety confitms that with fruit in good condition a very good
product vesultz, retaining much of the distinetive flavour and character of the variety.

With a view to reducing production costs, a test was made in which the tinal sterilization of the
juice at time of filling was carrled out by a flash-pasteurization instead of a cold, germ-proof filtration.
The hottles were pre-heated i clean, warm water, and no difficulty was experienced from thermal
breakages,  The test was entirely successful with the Sturmer variety, but with the Cox's Orange
the juice beeame haxy within o short time of pasteurization. It would appear that, although the
nitial pastourization temperature had been maintained approximately 3° C. above the final pasteuri-
zagion temperature, the difference was not sulliciently great to prevent further precipitation of
colloidal material after the second heating.,

PUBLICATIONS.

The following papers on fruit problems and rescarch have been published during the year by
ofticers of the Department or of co-operating organizations. The abbreviation N.Z. Jour. Sci. &
Tech.” denotes the New Zealund Journal of Science and Technology, < N.Z. Jour. Agri”” the New
Zealand J owrnal of Agriculture, and ©* O.N.Z.” the Orchardist of New Zealand.

GENBRAL.

Trienieg, Lo W and Coorkr, . R, (1939) 1 X-ruy Detection of Mouldy-core in the Delicious Apple.
N.Z. Jowr. Sci. & Tech., 21, 168A—-1694.

Prant Dispases Driviston.

Arkinson, J. DL (1939) 0 Fruttgrowing : In Land Utilization Report of the Heretaunga Plains.
Departwend of Scientific and Industrial Research Bulletin 70, 70 -102.

- Black-spot Control on Pears. O.N.Z., 12, 201-205.

- The Russet Susceptible Period of Apples. O.N.Z., 12, 284-235.

———— Experiments with Bordeaux-oil Sprays. O.N.Z., 12, 287,

Corriue, W, (1939) 1 Citrus Pests—VIL Scale Inscots. Unsheilded Seales:  The Cottony-cushion
Hoale and the White-wax Scale.  N.Z. Jowr. Agri., 58, 121-422.

——— Citrug Pests-—VITL The Leaf-roller Caterpillar and other Insects. N.Z. Jour. Agri, 59,
47 48,

Coxnizanas, G. H (1939) 0 The Plant Diseases Division : Summary of Work in Progress as at
June, 1958, Plant Discases Division Bulletin 33, 56 pp.
- Certificotion of Therapeutants : Fifth List. Sapplement to O.N.Z., September, 1939, 4 pp.
Technique of the Certification of Sprays.  Lecture delivered before the Dominion Fruit-
growers” Annual Conference in Wellington, Septemiber, 1939, O.N.Z., 12, 257-258.

— - (1940) © Certification of Therapeutants : Sixth List. Supplement to O.N.Z., Fehruary, 1910,
4 pp.

Tavror, G. G, (1939) : Application of Orchard Sprays.  Plant Diseases Division Bulletin 23, 46 pp.

wmemes Hitapad Bxperimental Orchard. O.N.Z., 12, 200-201.
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FRUIT COLD STORAGE RESEARCH.

Advisory Commattee.Mr. W. K. Dallas (Chatrman), Sir Theodore Rigg, Messrs. Ho G Apsey,

W. Benzies, F. R. Callaghan, J. T. Cross, F. W. Grainger, H. (. Heays, J. L. Mandeno, A. Powell,
A. M. Robertson, H. E. Stephens, and L. W. Tiller (Secretary).

This report on fruit cold storage covers associated activities of the Dominion Laboratory,
the Appleby Research Orchard, and the Plant Diseases Division of the Department of Scientific and
Industrial Rescarch, the Horticulture Division of the Department of Agriculture, and the Cawthron
Institute.

REFRIGERATED (FAS-STORAGE.

In continuance of its investigations into this aspect of storage, the Dominion Laboratory
commenced work on the gas-storage of apples of the Jonathan and Sturmer varieties in the small-scale
plant referred to in the annual report for 1937,

Temperatures adopted in the 1939 tests were 35° K., 38° F., and 42°F. At cach temperature
the following storage atmospheres were maintained : (a) 9 per cent. carbon dioxide, with 12 per
cent. oxygen; (b) 6 per cent. carbon dioxide, with 16 per cent. oxygen; (¢) 3 per cent. carbon
dioxide, with 18 per cent. oxygen; (d) air; (e) air.

In treatments (@) to (d) the fruit was held in cabinets, and in these it was under approximately
uniform conditions of relative humidity and air movement. TIn treatiment {e) the {ruit was held in the
air of the storage chamber, where the relative humidity was much lower and the air movement
greater.

Fruit of a standard commercial type and of known history, from the Appleby Research Orchard,
was used for the work. Size-counts in both varieties were 163 and 180, corresponding to diamcters
of 2% in. to 2§ in.

Jonathan.—The Jonathans were placed in storage on the 8th March, 1939.  The stage of maturity
was such that at 68° F. (20° C.) the average time for the fruit to reach its climacteric, or peak of
respiratory activity, was ten to fourteen days.

For this variety the most suitable of the storage conditions tested appeared to be a temperature
of 42° F. with an atmosphere containing 9 per cent. carbon dioxide with 12 per cent. oxygen.

Under this treatment the fruit at the first examination, at the end of eighteen weeks’ storage, was
found to be in hard, green condition. A sample removed from storage and maintained for two weeks
at a temperature of 68° F. and a relative humidity of 80 per cent. remained in sound, firm condition.

A second examination was made at the end of twenty-eight weeks’ storage, and the third at the end
of thirty-seven weeks’ storage. At this last examination the fruit upon removal from store was still
firm, crisp, and of good flavour. At the end of the two weeks’ treatment under the severe post-
storage conditions of 68 ° F. and 90 per cent. relative humidity, only about 10 per cent. of the fruit
had reached an unsaleable state.

These results suggest that it should be possible to gas-store Jonathans in excellent condition until
about October or November. As the fruit varics from year to year, however, it is obviously nccessary
to repeat the work for confirmation.

A striking fact that has emerged is the complete absence of Jonathan-spot from the gas-stored
fruit, wherecas the controls stored in air showed a considerable amount.

Sturmer.—The Sturmers were placed in storage on the 19th April, 1939.  Respuration measurements
suggested that even at this date the fruit was very close to its climacteric and was therefore perhaps
slightly too mature to give the best results in gas-storage.

Nevertheless, great improvement in the keeping of the variety was effected by gas storage ; the most
successful treatment was a temperature of 42° F. with an atmosphere containing 9 per cent. carbon
dioxide and 12 per cent. oxygen.

Under these conditions the fruit kept without loss for twenty-eight weeks, and a portion then held
for two weeks at a temperature of 68° F. suffered only a 2 per cent. wastage, due to [ungus. At the
same stage 30 per cent. of the air-stored control fruit was damaged, due mainly to severe scalding but
partly to fungus.

After thirty-five weeks’ storage a loss of approximately 6 per cent. was experienced, but this was
again due chiefly to fungus, with a slight amount of hreakdown becoming apparent.  The further
two weeks at 68° F. did not appear to increase appreciably the amount of damage.  'The fruit was still
firm, crisp, and of very good flavour, and had the appearance of being freshly picked.
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The results thus indicate that the Sturmer can be maintained in very good condition in gas-
storage up tll December. The work requires confirmation and is therefore being continued.

It is a highly significant fact that superficial scald, severe on the fruit cool-stored in air, was
eliminated in storage atmospheres containing more than 3 per cent. of carbon dioxide.  Fungous wastage
was markedly retarded, and in atmospheres containing 9 per cent. of carbon dioxide was almost
entirely suppressed.

Errecr or FERTILIZERS ON STORAGHE QUALITY.

At the Research Orchard, studies of the effect of the manurial treatiments applied to apples on the
storage quality of the fruit have heen continued, although the light crop mn 1939 tended to inereasc
the variability of the fruit avaitable and so decrease the reliability of the results. The following
summarizes the observations on the different varieties -

Cox’s Orange Pippin— Owing to the extremely light crop in this variety, it was not possible to
obtain a sample of fruit for storage tests.

Dunn’s Favowrde—With this variety also a light crop interfered with the significance of the results.
It was significant, however, that a heavy dressing of 4 1b. ammonium sulphate per tree, additional to
a normal dressing of phosphate and potash, had induced a marked increase in susceptibility to
breakdown m the fruit.

Jonathan.—It was again found that in the * off 7 year ol the variety, nitrogenous dressings
inereased the amount of Lreakdown and fungous disease, the inereases being roughly proportional to
the amount of nitrogen used. Nitrogen and potash both appeaved to inerease susceptibility to
Jonathan-spot, although the degree of damage was very slight.

Delicious. - ANl treatinents have again been without effect on the storge quality of this variety.

Sturmer. A feature of the behaviour of the variety this season was the high percentage of
wilting that oceurred in most samples. As a generalization, it can he said that wilt and breakdown
oceurred in inverse ratio one to the other, and this fact tended to keep the percentage of sound frait
fairly constant throughout treatments.  Fruit rom trees receiving nitrogen alone was very subjeet to
breakdown but resistant to wilt.  Phosphate treatment induced o large amount of wilt but reduced
breakdown as compared with the untreated controls.  The skin mottling to which the variety is subject
was markedly increased by both nitrogen and potash but was reduced by phosphate.

Erreer or BoroN oN S10RAGE QUALITY O Arpiws.

{a@) Soil Dressings. The adverse cffect of rather large applications of hydrated borax on the
storage quaality of the Jonathan apple was noted in the lagt annual report.  Observations have been
continued by the Cawthron Institute, and fruit from trees treated three years ago with 3 Ih. borax
per tree is still more subject to breakdown.  Chemical analysis suggests that when the boron content
ol the fruit rises above 30 p.p.m. the storage quality of the {ruit suffers.

(b) Sprags.- Two applications of both 0-1 per cent. and 0-25 per cent. borax sprays were made
on Cox’s Orange, Jonathan, and Sturmer varieties. The boron confent of the fruit was markedly
increased, but the storage quality of the fruit was not significantly affected.

SUPERFIOTAL SOATD IN GRANNY SMmrrin Avrrrs.

The Horticulture Division of the Department of Agriculture made o further test of the influence
of pre-storage factors on the development of superficial seald on the Granny Smith variety, but the
results were rendered somewhat inconclusive by the relatively low incidence of seald even in the
control samples.

Fruit of a mid-April picking was almost [ree from seald, whereas some seald developed in fruit
picked at the end of March.  Delay between picking and storing did not have any consistent effoet
on the development of scald.  Oiled wraps appeared to give some measure ol control, more noticeable
after the fruit had been out of store for a period.

Dukp Scanp v JonatHAN Arrims.

Tests at o number ol dilferent temperatures, singly and in combination, were made hy the
Horticulture Division to ascertain it lower temperatures could he used to check ripening of the
Jonathan in storage without incurring dumage from deep scald.

In some sections of the experiment w period of four to eight days at a temperature of 407 K.
preceded subsequent storage at lower temperatures, but the period at high temperature proved
insufficient to eliminate seald.

Further clear evidence was obtained that at the low temperature of 317 F. the Jonathan is
extremely susceptible to deep seald. '

Fruit picked in the first week of dlarch was less susceptible to scald than [ruit picked in the
last week o March, but early picking is not recommended in preference to o higher storage temperature
as a means of controlling deep scald. :

Pre-cooninGg or Winter Conk Prags.

Temperature measurements made by the Horticulture Division during the cooling ol sixteen
lots, each of fifty cases, of pears showed that the fall in temperature was more rapid when the
frutt was placed loose in open cases than when packed up as for delivery to market.  With a final
holding temperature of 31% F. the unpacked frait required approximately 72 hours to fall 86° K.,
whereas the packed fruit required approximately 108 hours to fall 34° F. The unpuacked fruit was
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packed after it had fully cooled, and most of the fruit from the experiment was then sent overseas.
An inspection of the fruit on arrival failed to indicate any differences in the results of treatments,
and the whole consignment was reporfed as being in good condition.

A portion of cach sample was hand-graded for comparison with the balance, which was machine-
eraded.  No evidence of injury in machine-grading was obtained, and the saving of grading costs by
use of the machine was approximately DO per cent.

Wasraar 18 Crtrus Frourms.

On behalt of the Australian Commonwealth Council for Scientific and Industrial  Research,
experimental shipments of Washington Navel and Valencia oranges were stored and examined at
intervals for wastage by the Plant Discases Division.  Detailed reports were forwarded from time to
time to the Australian investigators controlling the experiments.

Examinations were also made ol shipments of oranges from the Cook Islands on behalf of the
Internal Marketing Division of the New Zealand Primary Products Marketing Department.  One
shipment from Rarotonga was lound to contain 40 per cent. wastage, caused by the fungus Phytophthora
citrophthora. A second shipment [rom Atin showed up to 30 per cent. wastage, caused by the
sour-rot fungus, Ouspora cibri-aurantit, introduced into the cases through the practice of including
windlulls.

In addition to the above, the Plant Discases Division undertook work with chemical treatments
for the control of the two moulds, Penceilliwmn digitabum and P. dlalicwon, on lemons in storage.
Fruits were artificially injured, inoculated with mould spores, and held in store.  Unfortunately, the
dry conditions under which the lruits werc held prevented the development of mould, even in check
fraits. Consequently, further work is held up wntil chambers in which temperature and relative
humidity can be controlled are erected. Work on these is procceding.

Visir o Dr. A, J. M. SMrra.

In September, 1939, Dr. A, J. M. Smith, the noted Cambridge authority on refrigeration and
biological engineering, was brought from South Africa to advise the New Zealand Government on
matters connected with the development of refrigeration facilities for fruit.  Hvery opporbunify for
investigution and conlerence was placed at his disposal, chabling him to supplement his previous
knowledge and experience ol reftigeration in New Zealand.

A most detailed and valuable report has been received on the minimum extensions immediately
needed to enable the fruit industry to function more efficiently, and included also is o recommendation
for the provision of badly needed cold-storage experimental facilities in one of the commercial plants.
It is to be hoped that effective action can be taken along the lines indicated by Dr. Smith, as this
would result in a marked improvement in the quality of fruit for both export and local markets,
and would prevent much of the economic loss that is at present frequently and unavoidably incurred.

Forure ExrrrimeNrtan Procravmi.

In view of wartime exigencies, two developments projected lor the 1940 season may e noted
here.

One is the instibution of a programme of orchard-storage experiments, designed to give information
to euable the best methods of non-refrigerated storage to be adopted. T refrigerated wpace s
required for meat and dairy-produce, very extensive use may have to be made of storage accommodation
on the orchard, and it is cssentianl that knowledge be available on the capabilitics and limitations
of this class of storage.

The other development is the erection of a semi-commercinl-scale refrigerated gas-store.  Thig
will enable the promising results already scoured on the small experimental scale to be tried out on
an adequate bulk scale, and from this more extended experience the fruit industry can be given
reliable and fully substantiated data on this improved method of storage.  The result will he that
the New Zealand public will receive & very much higher grade article, especially in the latter part of
the year, and much wastage that now occurs will be climinated.

TOBACCO RESEARCH.

Advisory Conunitlee. --31r Theodore Rigg (Chairman), Dr. 1. Marsden, Messrs, W. K. Dallay,
N. J. Adamson, L. J. Schmitt, 1L L. Wise, Tan Hamilton, C. ¢ Nash, F. A Hamilton, B. T. Rowling,
J. F. Balek, 3. M. Allan (Tobacco Research Officer and Secretary).

During the year five meetings of the Committee were held in connection with the work of the
Tobacco Rescarch Station. Further progress has been made with the equipment of the Station at
Umukuri. A glasshouse, tool-shed, garage, and pumping-station have been erected and an hrrigation
plant installed.  Arrangements have now been finalized for the erection of w laboratory building which
will provide office and laboratory facilities for the work of the Station.  The erection of this building
should complete the more important vequirements of the Station for the conduct of the field
experinmental programnie.

Good progress has been nade in carrying out an extensive progranme of tohaceo research. The
investigations have heen carried out partly at the Field Station at Umukuri and partly o the
laboratories of the Cawthron Institute.
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At Umukuri the work has comprised a great variety ol subjects connected with the control of
mosaic disease, the use of fertilizers, and the management of the tobacco erop.  The experiments have
ineluded tests of steam sterilization of the tobacco-seedling beds, the value of direet sowings of
tobucco-seed into the beds as compared with the pricking-ont of glasshouse-raised seedlings, the value
of different varieties of both aiv-dricd wnd kiln-cared fobuccos, and studies dealing with lateralling
and topping of the plants,

At the Cawthron Institute the investigations have included studies of tebacco-seed germination,
the use of disinfectants for the treatiment of tohacco-sced, chemical studies relating 1o quality in
tobacco, the extraction of nicotine from tobacco, and a detailed soil survey of tobacco lands in the
Motueka and Riwalea districts,

A field-day was arranged at the Tobacco Research Station early in February, but the attendance
of growers was disappointing.  The Committee has veceived with great regret the resignation of
Mr. J. M. Allan, Tobacco Research Officer, who has heen appointed Tobacco Advisor to the Departments
of Agriculture in Western Australia.

Ruerorr or Tosacco REsEArRCH OrrICER.

On the whole, the past season was a favourable one for tobacco at Umukuri. A dry spell in
November and cold weather in December adversely affected transplanting operations and the carly
growth of the plants. The weather improved in January and remained satisfactory throughout the
rest of the season. Harvesting commenced on the 9th February and continued until the 19th April,
when curing was completed. The entire crop was much bimproved over that of last season, good
yields being obtained over all experimental and commercial areas.  Approximately twelve thousand
sticks were harvested from 13 acres and over one thousand sticks ol air-dried tobacco from 1 acres.
Leaf’ qualiby is much above that of last season, and w considerably higher average price should be
realized when the leal is sold. The kilns were taxed to their utmost capacity, also the storage-room
for leaf. If the same quantity of leaf is to be grown in future years, extra kiln and storage space will
have to be provided. Tt has only been possible fo harvest all leal $his season by overloading the kilns,
and whercas such a practice enabled all leaf to be brought v from the field it necessarily had
some detrimental effect on quality.

Fertilizer laperiments.
It is not possible to give the final results of the experiments until grading is completed and the
plot yields are caleulated, but certain trends were observed in some experiments which may be
indicative of the vesults to be expected. In the experiment where the fertilizer was applicd at rates
equivalent to 600, 800, 1,000, and 1,200 1b. per acre there was a slight inerease in growth with the two
heavier applications of fertilizer.  When the nitvogen and potash in the standard mixture were varied,
double nitrogen markedly increased growth but the leal produced was the heavier, runker type that
matured slowly. Double potash appeared to have the effect of hastening maturity, :thhough there
was not much mndication of increased growth. When both nifrogen and potash were increased the
best results were obtained.  There was an inercase in the growth of the plant, the leaves were of good
quality but heavier bodied than in the standard treatment, and earlier maturity was obtained.  When
the nitrogen was reduced to hall, the plants did not grow as large, the leal was smaller, and the plants
ripened off carlier.  Reduced potash had a somewhat similar effect ; and the same trend was noted
but to a greater extent when both potash and nitrogen were reduced to half.
In the experiment designed to test the effect of applying part of the fertilizer hroadeast, the hest
results were obfained when half wag applied under the plants belore planting and half’ hroadeast along

the row ati the time of the first hocing.  When all was applied under the plant there was a l‘undun(';j
to carlier maturity with not quite as much growth.  Where all fertilizer was broadeast at the time of
the first hocing the plants got a poor start and were late maturing, with considerably less growth than
in either of the other treatments.

The most interesting resnlts were obtained in the experiment designed to test the effect of low
sulphur content and the inclusion of a percentage of chlorine in the fertilizer. There was no noticeable
effect from the inclusion of chlorine in the mixture, but there was a marked difference when the sulphur
content was reduced.  The plants in the low-snlphur plots stood well above the vest and the leaf was
of good quality and greater surface area.

Mosaic Investigalions.

Mosaie has been much less serious over the entire arca than last year, when infection exceeded
90 per cent. This season the infection avernged over all plots was :Lppmxim:l‘tc]y 30 per cent.  In
addition to a lower percentage of mfection, the disease was much less destructive on the plants.

Where bed-ratsed and pricked-out seediings were compared there was a slight improvement in
growth in the former lot, but it was not as marked as in the previous year. The most noticeable
difference was in the percentage of mosaic in the different treatments.  Bed-raised seedlings showed
43 per cent. infection, confined for the most part to the topmost leaves, affecting comparatively
few harvestable leaves. Where the seedlings had been pricked out into sterilized soil there was
64 per cent. infection, mostly confined to the tops, but with a greater number of plants affected all
over. In the seedlings pricked out into unsterilized soil the mosaic pereentage was mostly systematic,
affecting many harvestable leaves.
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Variety Trials.

I the variety trials the fluc-cured varicty, Moss Special, a variety very similar to, if not identical
with, the loeally grown variety ~ Special,” was outstanding.  Two strains of Hickory Pryor also gave
promise of yields above the average. The variety Meadow Giant, obtained from Rhodesin, gave o
high yield.  This variety is very similar to odd giant plants occurring amongst the locally grown
THarrvison’s Special. Al plants have produced at least fifty leaves without coming into flower.  Many
of the plants are now 8 ft. high.  The variety is promising as a breeding-type for crossing with other
varietics with a view to increasing the number of harvestable leaves. The leaves of Meadow Giant
are rather narrow, and it is desirable to get more width into the leaves hefore considering it as a
commercial variety. In fthe air-dried variety tvials the green variety Maryland  Broadleal was
outstanding.

Cotlar-rot. Disease.

Some trouble has been experienced with the coflar-rot organism affecting plants in the field.  This
disease was confined to the heavier fobaceo on the heavier soil types.  The fungus penetrated through
wounds on the stem and leaves, snch as scars where leaves had been picked, in the Teaf axils where
laterals were removed, topping wounds, insect punctures, &e. The disease was manifested by light-
hrown patches appearing on the leaves and stems, the affected parts soon becoting soft and rotten.
Infected leaves when placed in the kiln often showed little evidence of the discase, but under the ideal
conditions [or the growth of the fungus provided by the colouring temperature, when the kiln is kept
at 90° ¥. with a saturated atmosphere, the {ungus grew rapidly.  The symptoms of the discase spread
over most of the aflected leaf and generally to all leaves in contact.  On removal from the kiln at the
completion of the cure, the affected leal areas were seen as extensive brown, broken-down, lifeless
areas, often covered with o white Fungal growth.  In some cases small black resting bodies produced
by the fungus were to be seen around the edges of the affected areas. The highest temperature
reached in the curing was not suflicient to kill the fungus, and when the leaf was removed from the kiln
again and prepared for bulking, conditions were once again suitable for the growth of the organism.
If such affected leaf is bulked the damage can be expected to spread in the bulk, affecting undamaged
leaf with which digeased leaves come into contact.

Sand-drown of Tobacco.

Turther tests have been made with dolomite (nagnesium-caleium carbonate) and with magnesium
carbonate, with a view to the control of a disorder which appeared to be identical with sand-drown of
tobacco as reported from the United States of America.  The indications of the previous season have
again been confirmed, and sand-drown hag heen controlled in experiments carried out in the Graham
Valley by the nse of the above-mentioned magnesimm compounds.  Not only was chlorosis of the leaf
prevented, bhut improvement in the height of the crop, the number of leaves, and the dimensions of
the leat was obtained as o result of the magnesium treatruents.  The result secured in the Graham
Valley, tuken in conjunction with the analytical data obtained by the Cawthron Institute in regard to
the magnesium content of typical tobacoo-leaves, suggests that magnesiuim compounds may prove
beneficial over a considerable area of the Riwakoa-Umukuri tobacco land.

Cawrnron Instirure Ruport.
Soil Swrvey of Lobacco Lands.

The mapping of soils in the Motucka and Kaiteriteri subdivisions, including arcas at Sandy Bay
and Marakau, has now been completed. Coloured maps showing the extent and distribution of all
the main soil types such as sand, sandy loam, silt loam, clay loam, &e., have been prepared, and
variations in subsoil texture indicated on the soil types by appropriate symbols.  In addition, coloured
maps are being prepared showing the distribution of soils suitable for tobacco.  The soils have been
grouped into four categories in order of suitability for high-grade tobacco-leaf.

The area covered by the soil surveys in the Motucka and Kaiteriteri subdivisions is approximately
10,000 acres, of which 1,080 acres were used for tobacco In the 1938 39 season. It is considered that
an additional 1,300 acres not at present being uxed for tobacco arve texturally suited for high-grade-leal
production. A fair proportion of this additional acreage, however, is used for hops and small-fruit
culture.

In co-operation with the Department of Scientific and Industrial Research, arrangements were
made with the New Zealand Aerial Mapping Co. for the acrial survey of the Motucka and Riwaka
districts and the Motueka, Dovedale, and Moutere valleys. A series of photographs on a 20 chain
to 1in. scale is now available for these areas.  The photographs will prove invaluable in expediting
soil mapping in the Motucka, Dovedale, and Moutere valleys. At the same &ime, much valuable
information concerning the utilization ol the land for different crops is provided on the photographs.

Soil samples from the different types in the Motueka and Riwaka districts have been obtained, and
these are being examined in the laboratory for texture and plant-food constituents.

Chemical Twrestigations.

Chemical Coiteria and Tobaceo Quality—With a view to the correlation of chemical composition of
tobaceo with quality as defined by the manufacturer, a series of samples of Nelson leaf of different
grades has been obtained for lahoratory tests.  In addition, Messes. W. Dooand H. 0. Wills kindly
presented several samples of bigh-grade imported leal to sevve as standards in the comparison of
analytical data.
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Much time has been spent in perfecting methods for the determination of sugars in tohacco.  The
clearing of the solutions prior to the estimation of sugars hag presented many difficuitios. The nse
of eadmium sulphate as a elearing-agent has heen fested, with promising results.

Some twenty-three samples of Nelson leaf have heen examined for reducing sugars and nifrogen
contents. The amounts of these constituents varied greatly in different samples of leaf. A range in
reducing sugars from 2:0 per cent. to 30-9 per cent. was found.  The total nitrogen contents varied] in
different samples from 148 to 4-27 per cent.  The ratio of reducing sugars to total nitrogen ranged from
b to 20-9, there being a distinet tendency for good-quality tobacco to give a high ratio.  Typical
figures for poor- and high-quality tobacco are shown helow =—

|

,

| . Ratio
Quality Tobacco. Total Sugars. Total Nitrogen. Rt

i ) . I & B Sugar/Nitrogen.

| | |

Sample No.

! Per (‘ent. Per Cent.
3 .. .. | Good .. . 20-03 1-93 10-3
T3 .. .. | Poor . .. "-73 2-60 3-3

Further samples must be analysed hefore conclusions can be drawn regarding the value of the
sugar/nitrogen ratio in assessing tobacco quality.

Nicotine i Tobacco.—With a view to the manufacture of nicotine sulphate in New Zealand,
estimations of nicotine have been made in typical samples of Nelson tobacco.  In addition,
determinations have heen made of nicotine in samples of Turkish tobacco which s known to have a
fairly high nicotine content. A typical figore for waste Nelson tobacco-leal was 2-67 per centf. nicotine,
while samples of Tutkish leal grown at the Research Station showed variations m nicoline content
from 3:87 per cenf. to 702 per cent. in the Jeal and from 0492 per cent. to 1-26 per cent. in the sialks.
The nicotine content of the Turkish leal was considerably lower than that reported by analysts from
other centres. Soil type and manurial treatment doubtless influence greatly the nicotine content of
this variety.

Industrial Recovery of Nicotine.—A rveport has heen prepared on the possibility of establishing
New Zealand the mannfacture of nicotine sulphate, and in collaboration with the Tobacco Research
Officer and the Fruitgrowery” Chemical Co. ati Mapua a series of experiments on the steam distillation
of nicotine from waste tobacceo has heen carried out.

Iistimations of picotine in the distillate from these tests showed that a relatively large volume of
distillate was required to remove the nicotine from the tobaceo. Tt is possible that better regults would
have been obtained hy distillation under pressure. An alternative procedure for the extracting of
nicotine from tobacco by the use of organic solvents is now under consideration, and preliminary work
on the distribution cocflicients of nicotine between water and organic solvents is being carried out in
the laboratory.

Moisture Uplake of Tobaceo.—Considerable variation in the rate of absorption of water by tobacco
and also in the final moeisture contents has been found in different tobacco samples when introduced
into a water-saturated atmonphere.

In some cascs samples of tobacco-leal have absorbed up to 90 per cent. of their weights of moisture,
while in others the pereentage inerease in weight has heen 51 per cent. only.  In view of the importance
of these observations to the manufucturer, further studies of moisture absorption wb known humidibics
are being made,

MycoLoGicaLl INVESTIGATIONS.

Damprng-off Fungi.-—-As in previous years, the mycologist regularly inspected the tobaceo seedlings
grown by Nelson nurserymen for commercial use.  In certain cases considerable damage to seedlings
was caused by damping-off fungi. The importance of thorough sterilization of sol as well as
disinfection of boxes and glasshouses used for the propagation of tobacco seedlings must he again
emphasized. No less Important to success in the rvearing of healthy plants free from discase is
satisfactory ventilation of glasshouses and the mointenance of dry conditions on the floor of the
houses.

Preliminary tests have been conducted with eight different chemicals, including organic meveury
derivatives and cheshunt compound, with a view to their use in the seedling-boxes for the control of
damping-oft fungi.

Of the chemicals wsed, red copper oxide detrimentally affected the germination of tobacco-seed
and thercfore must be considered unsuitable for use in seed-boxes.  The other chemicals excrted no
detrimental effect on seed-germination, but no statement can yet be made concerning their value in
the control of damping-off fungi.

Effect of Steany Sterilization of the Svil on Seed-germination.-—The introduction of steam sterilization
for the treatment of tobacco-seedling beds has raised the question as to the effect of such treatment
on the germination of tobacco-seed.

In the case of tomato soils a resting period after sterilization has been recommended prior to the
planting-out of tomatoces. lxperiments were therefore initiated to ascertain the cffect of steam
sterilization on the germination of tobacco-seed in the case of w typical tobucco soil.  Four sowings
of tobacco-seed were made at weekly intervals on the sterilized soil, commencing one week after
sterilization and extending over a period of one month.  In every case a thick stand of tobacco seedlings
was obtained, indicating that no advantage was sccured by allowing more than one week’s interval
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from the time of steam sterilization to the actual sowing of the seed. The steam-sterilized soil gave
superior results to the unsterilized soil. In the latier case germination of tobacco-seed was reduced,
growth of scedlings was slow, and folinge colour was poor.

Seed-germination Tests.

As in former years, germination tests have heen made of the seed used by the companies for
commercial plantings.  The tests showed a variation in different lines of sced from 63 per cent. to
94 per cent. germination.  In addition, germination tests have been conducted on five varieties of seed
stored for two years and on two varieties of sced stored for three years. The results showed 65 per
cent. to 99 per cent. in the fivst case, and 93 per cent. to 96 per cent. germination in the second case.

Lffect of Disinfection on Seed-germination. - The effect of both rectitied spirit and absolute aleohol
on the germination of tobacco-seed has been examined in collaboration with the Tobacco Research
Officer. The results show that no harmful effect on germination is obtained by immersion of tohacco-
sced in either of these disinfectants for periods of five to ten minutes.  Wven when the drying of the
sced, after immersion in these reagents, was delayed for thirty minutes no significant decrease in
germination resulted.

During the course of the tests, however, it was noticed that il the tobacco-sced was not properly
aired after treatment with rectified spirit a marked reduction in germination occurred.

The following figures illustrate the importance of thorough airing of tobacco-seed affer freatment
with rectified spirit

Percentage Germination.

Treatment. R i e -
End of End of
First Weck. Second Week.
Seed aired .. .. .. .. 12 36
Sced not aired .. .. .. 2 49
Jontrol (not disinfected) .. .. 3 73

1

Further experiments conducted with alcohol, silver nitrate, and Uspulun  have shown that,
provided airing and subsequent storage of treated sced are satisfactory, no adverse effect on
germination results if the treated seed is held in storage for periods up to sixteen months.

Tobacco Welt—Several cases of wilt in tobacco have heen observed in two localities during the
present season.  They appeared to be associated with low-lying arcas where soil conditions were
rather wet.  The wilt is characterized by a yellowing of the leaves on the lower half of the plant.  On
individual plants, yellowing begins at the tip of the leal and gradually advances to the leaf stalk,
finally affecting the whole surface of the leaf.

Both bacteria and the fungus Verticillium oceur in the affected plants, the former chiefly in the
root and base of the stem and the latter in the stem und wilted leaves.  No statement can yet be made
a8 to the cause of the wilt.

PHORMIUM RESEARCH.

Investigations in connection with the phormium industry during the year were confined to two main
activitios :—

(@) Botanical investigations under the control of the Botany Division of the Plunt Research
Bureau. These are reported upon briefly on page 15.

(h) Mechanical Investigations : Work was concentrated upon improvement of the design of
the washing-machines now in use in fAax-mills, but after extensive trials were carried
out the modifications made were found not to be feasible, and the work has therefore
been discontinued.

The first installation of the flax-stripping machinery is now being made and will enable these locally
designed and constructed machines to receive thorough testing under conunercial conditions.

TIMBER PROTECTTON RESEARCH.

Timber Protection Research Committee—Mr. L. K. Brooker, State Advances Jorporation of New
Zealand (Chairman) 5 Mr. R. L. Andrew, Assistant Dominion Analyst ; Mr. F. J. A. Brogan, Assistant
Secretary, Department of Scientific and Induostrial Research : Mr. ¥. R. Callaghan, Chief Executive
Officer, Plant Rescarch Bureau; Dr. G. H. Cunningham, Director, Plant Diseases Division, Plant
Research Burean ; Mr. H. (! Gayford, Chicf Inspector, Housing Construction Department ; Mr. N, A.
Marris, Dominion Laboratory; Dr. D. Miller, Entomology Division, Plant Rescarch Bureau; Mr.
A B Clark, State Advances Corporation (Secretary).

The Timber Protection Rescarch Committee, set up in June, 1933, by the Council of Scientific
and Industrial Research to direct investigations relating to the preservation of timber from the attacks
of insects and fungi, has had to devote special attention this year to the problem of termites in New
Zealand.  During the year the Committee arranged for the visit from Australia of Mr. F. N. Ratcliffe,
of the Division of Keonomic Entomology of the Commonwealth Council of Scientific und Industrial
Research, to report on the termite position in New Zealand, Mr. Ratcliffe presented a report on
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Australian termites imtroduced into New Zealand, and the report, together with the comments of
interested bodies, is being considered by the Timber Protection Research Comunittee with a view
to making recommendations as to the steps that should he taken to implement Mr. Ratcliffe’s
recommendations.

The following is an account of the work that has heen carried out during the year :—

DOMINION LABORATORY.

(1) The analysis of all samples of timber-treating liquids submitted by the State Advances
(lorporation for examination.

(2) Work on the development of a field test to differentiate between treated and untreated wood.
A test involving the incorporation of a fluorescent material in the treating liquid and the subsequent
examination of small particles of the weod, under ultra-violet light, has been proposed and imvestigated.

(3) Miscellancous work, such as solubility tests on the ingredients used in the timber-treating
liquids und the indexing of articles on wood preservation appearing in Journals received by the
Lahoratory.

EnromorogYy DivisioN, Prant Resgarcn Burnau.

The problems selected for study are concerned with :—

(1y Anobivan domesticwm (common house-borer).
(2) Anobiid sp. (large native borer).

(3) Lyctus brunneus (powder-post beetles).

(4) Ambeodontus tristis (bwo-tooth long horn).
(5) Termites (white ants).

At the present time attention is being given particularly to 4. tristis and the termites, and to a
less extent Anobiid sp. The others—i.e., A. domesticunn and L. brunneus - have been studied in detail
in other countrics, though a great deal needs to be dene regarding thein in relation to New Zealand
timbers and timber structures, and their control.

In the case of termites the avenues of study are as follow (certain phases, marked with an asterisk,
are being studied In co-operation with officers of the Australian Council of Scientific and Tndustrial
Research) :

Tt D

(1) Survey of range and relative economic importance of species in New Zealand :
(2) Influence of climate on the geographic range of different species, with the object of
ascertaining zones that are likely to remain termite-free :
* (3) The inroads of different species on different kinds, qualities, and conditions of timbors :
(4) Biology of the species, involving :
*(a) Systematics ; (b) seasonal history ; (¢) rate of growth ; (d) season and time of swarming ;
(¢) location of reservoir colonies; (f) time required to cause major structural damage ; (y) char-
acteristic appearance of wood infested by species of termites, and specific characters of frass ;
(h) relation to fungi, moisture, temperature, and general environment, such as types and regions
of structures favoured (in co-operation with State Advances Corporation and Plant Diseasos
Division).
(5) Control :
*(4) Prevention of introduction of alien specics and the check to spread of species alrcady
in the country ; * (b) modification of building technique ; * (¢) treatment of timber ; * (d) destraction
of colonies detached from buildings, &c.

In regard to A. tristis, the main points being elucidated follow largely those of termites.

Recommendations were made to the Department of TTousing Construction covering modifications
of building technique as soon as it became apparent that the Australian termite problem was of
importance. These recommendations have since been confirmed by Mr. Ratelille.

Prant DisEasgs Division, PranT REssarcH Burrau.
(@) Fueld Survey.

Studies have been made of decay of house timbers and eucalypt power-poles in the vicinity of
Auckland City, caused by the common fungi and inscets.  Particulars are being collected covering the
conditions under which each operates. HKxaminations have been made of timbers treated with various
therapeutants in the ficld, and the efficiency of such as preservatives noted. A brief survey of the
position of housing-timber diseases was made in Wellington and Christchurch.

(b) Laboratory Investigations.

Numerous isolations have been made of wood-destroying fungi common in New Zealand 1n house
timbers and power-poles. These organisms, together with twelve wood-destroying test fungi supplied
from the laboratory at Princes Risborough, England, have been grown in cultures in the presence of
nmuatai and rimu blocks to compare their wood-destroying propertics. The purpose of this work is to
ascertain the behaviour of our organisms as compared with those introduced from overseas, so that
results can be compared with these standard test fungi.  Attempts have also been made to isolate the
fungi respousible for saup-staining in timber, but so far with small success. Cultures of all fungi
collected in this manner are being propagated for testing of therapeutants ws soon ws a standurdized
technique has been evolved.
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Work on insects has been confined o developing methods for producing quantities under
Laboratory conditions.  Timber infested with dwobium was collected, nformaticn secured on the
habits of this beetle during ity short life after emergence, and metheds developed for muaintaining
mdividoals until the ege-liying period. Stedies are now being made on the most switahle species of
timber upon which to rai e quantitios of the beetles artificially, and effects of age and moisture content
of the timber on the life of the progeny.

Ditliculties have been met b securing adequate nambers of Aadeodondus Tor Lest purposes, owing
to the extended period of (‘illi";lnnwr‘ of the heetle and its long hfe-cvele. For these reasous atitempts
arce being made to evolve a larval ses:.

Work with termites has Leen Timited to the endemic wood-dwelling species, Calotermes brownd.
Several thousand nymphs have bLeen established in glass jars and will be avatlable for tests when
equipinent is available for treating sample Hlocks.

(c) Penciration Tesls.
U.s‘(* of water-insoluble organic therapeutants (lopon(h largely upon discovery of o satisfuctory
solvent whicl will carry the product well into the wood, preferably without the use of pressure equipment.
Tests were made with seven petrolenm oils covering a wide distillation range, together with meghyl-
ethyl-ketone, upon sap rimu and matat blocks. Jmmulamus in penetration of each materinl made
it dillicult t»() measure differences. None, however, |)(,|1m,1(1,t<,(1 more than /10 in. 1uto surfaces with
straight grain, although when the gram ran in slightly from the surface, penetrati tion appeared much
better owing to the liquids travelling along the vessels.  These results are (Lf virlanee with claiing maode
by certain American workers.

Srarie Apvaxcrs CORPORATION.
Throughout the year the major J)‘)Iul()l] of the field-work of the Timber Protection Rescarch
Committee has been umlm taken by the Field Stafl of the State Advancns Corporation.

The work has been concerned livstly with the geographical distribution of the Australian subterrancan
termites  (Awmbeodontus tristis, Awobiwm  doincsticum), weevils, and the native dey-wood termite.
Copsiderable data have been collected upon the Australian termites, and this information was made
available to Mr. . N. Rateliffe doring his visit to the Dominion.  The study of the distribution of
Ambeodonius and Anolewin has revealed that both these insects are widespread, bat there is a noticeable
increase in the incidence of the former inscet in the Taranaki Provinee.

Attention must be drawn to the great amount of damage which ig beiey eaused to houses by the
native dry-wood termite, Calotermes /}wwm. In some cases this termite has shown that 1t s able to
cause even more severe damage than the Australian termites, although, of course, s attack i loss
rapid.  On the other hand, the detection of attack by Calotermes Grownd is more difficult than that of
a subterrancan termite, and control methods wre likely to be more ditlicult.

The distribution of the various fungl attacking house timbers s lwmg actively investigated. 1t
has been ascertained that the City of Christchineh probably shows o greater incidence of fungal infection
than any other large city the Dominion. specimens have been sent to the mycologists for the
purposes of identification and culture.  Btudies have also been made of building practice in relation
to attack by both insects and fungi.  The qualities and grades of timber in relation to their sus-
ceptibility to infestation have been similarly investigated.  Supplies of timber infested by inseets and
by fungi have been forwarded from time to time roquir(\d to the two Divisions concerned. The
Corporation provided the transportation for oflicers of the various Divisions when such was necessary.

LEATHER AND SHOE RESHEARCH.
Director : Mr. P. Warre.,  Assistant Dirvector: Mr. V. (. CavanLiy,

During the year the Director visited Great Dritain, Canada, and the United States of America to
renew direet contact with methods used overseas in rescarch work and manufucturing methods, The
trip was very successful, and mueh valuable information was obtained about the present methods of
manufacture of leather and shoes. A report on the visit was forwarded to members of the New Zealand
Leather Research Association.

LEATHER RESEARCH ASSOCIATION.

Advisory Conmmittee : Messes. Ao BE. Lawry (Chairman), Co Avlington, J. K. Astley, 8. T Wright,
W. Donovan, K. Jobnson.

OBSERVATIONS ON THE DIRECTOR™S VISIT OVERNEAR,

Tinglish sole leather huas w reputation throughout the world for its firmness, good wear, and
resistance to water absorption.  Tnvestigations have been carried out in New Zealand on how these
qualitics are obtained, especially in relation to the use of astringent tannin materials. 1t ix wsually
accepted that astringency is reluted to the size of the tannin molecule.  Much work is heing carried
out in Britain on molecular size, and, although the knowledge 1s at present somiewhat meomplete,
practical tanners are talking in terins ui size uf molecules.  The discovery of o method which will give
maximtn and minimum as well as the average molecular weights would be of the wtmost henetit to
tanners.
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The wse of aatrinesnt tanains Lo, those of Targe moleenlar size <l|\(‘\ the question of how they
are to e wbsurbed l,) the leather, sinee it 13 more difficult for Liege particies to penctrate the leather.
The question of scouring was diseussed from the mechanical aspect and also the proper thme at which
this process should be carried out.

Methods of factory control were discussed in relation to Uw t,vpu of Teather being made, the

tunning-materials used, and the mechanical methods employed.  There are wany differeut methods
of produeing cood sole leather.

The latest types of machines, and older types of machines with improvements, were scen
i operation.  Often 1t was found, as has been the case in New Zealand, tlmt Jnl(lllll(\ have to he
altered or adapted to meet the uqmumum.x of Tocal conditions. Tn New aland this is more
diflicult, as the mechanies who have specialized in this type of machinery are nut available.

Great advances in upper leather have been made in Great Britain in recent years as regards
both quantity and qlm‘lity. Frow obscrvations made on the trip 16 appeared to be doﬁmt(ly
established that qualiby bears a direet relation to the care taken in regard to details and to the
amount and quality of the work put mto the processes.  The investigation carried out in New
Zealand on the " Tightness of the Graln of the Upper Leather” had aroused great interest i
Britain, and discussing the practical application of this cnabled much valuable information on
the manufacture of upper leather to be obtained.

Climatic and  cconomic conditions have developed the leather industry in America along
lines different o those in Great Britain,  The huge demand for leather has o be wupplied by
home production, and consequently methods have been evolved to deal efficiently and economically
with large outputs.

Onc of the most important qualities demanded in American sole leather is flexibility. A system
of tanning has been evolved which will produce flexible Teather and b the same time maintain a
standard of colour that i possibly higher than that required in other countries.

New systes of liming have been firied out with soine sucecss. The use of dimethylatine as
a depilatory, on a works scale, was investigated.  The chief disadvantage appeared 6o be an cconomnic
one.

The methods of stretohing upper leather  viz., toggling, tacking, and pasting— were seen, and
speeiad atbention was given to the last as this method hag not us yet been successlully operated
Now Zealand.

The use of rubber Intex as a component in the finishing-material for upper Teather was of greut
interest in view of the special qualities imparbed to the leather.

Research Institutions.— The vesearch laboratories of the British Leather Manufacburers, of the
Tanners” Counctl of America, and of the Burcau of Standards were visited, in addition to the rescarch
laboratories of many large, well-known leather fitms and tirms connected with the leather trade.

One of the most important probleins confronting the leather industry is the need for the develop-
ment of physieal tests and standards for leather. Chemical tests are valuable guides ad to the
uniformity and efliciency of processing, but give listle or no indication of quality from the user’s
point of view.

Rusiarcn Work.
The progrmmme of researeh work carvied out has of necessity been curtailed darving the year.
The main investigations arce :
Yracking of Upper Leather — -An examination of samples of upper leather lable to crack suggested
the following causcs :
tal

(1) Discase dumage in the hide associated with damaged hair follicles.

(2) Lack of oﬂ]cu*nt scudding.

(3) Lack of softness lor b])(‘,(/l(l,] purposes - e.g., slipper work

(1) Lack of plasticizer in the ﬁ]liShiDg.{—nl?lt(%l‘ld.lh in relation to the cnonnt of oil in the leather.

Fuctors affecting Absorption of Tannin. - When astringent tan liquors ave being wsed, it is essential
that the large-sized molecules of tannin shall be able to penetrate the leather. ™ If conditions arise
in which only the smaller-sized molecules, such as non-tans, can enfer, the ligunors will gradually
hecome richer in astringent tanning, as was tound to be the case under investigation.

Faclors affecting Volump of Leather durving Tanning.—The demand for fhicker sole leather hras
neeessitated that, as far as possible, the tanning processes should be such as will give the thickest
possible leather.  An investigation h.m been carried out on this problem, and wn‘nhm certain limity
factors influencing thickness have been determimed.

Tightness of Grain of Upper Leather—The work on this problem huas been continued with
special reference to the propertics of clastin,  The results obtained demonstrate that the pliysical
properties of clastin play a very imporbant part in the mechanical treatment of upper leather during
the processes of manufacbure. Tt is quite possible, if these properties are not fully appreciated, to
damage rreparably the upper leatber by mechanical treatment.

(FRNERAL.

The usual routine work of the Laboratory dealing with the current industrial probics and fag fory
control was carricd out by the Assistant Director du]m(f the absence of the Director.



i 34 62

SHOE RESEARCH.

Advisory Conmomittee. —-Messrs. W, Denby, P. K. Tdwards, W, 8 Livingstone, R. O’Shea,
W. Donovan.

Many materials besides leather are used in the manufacture of boots and shoes, and a knowledge
of the properties of these materials is necessary if problems connected with their use are to be solved.

Special attention was given o problems of shoc-manufacture during the Director’s visit
overseas.  Factories making fabrie linings, cotton threads, linen threads, shoe finishes, and cleaning-
materials, &e., were visited.

The principles underlying some of the processes in shoe-manufacture were discussed with
machinery producers, and the problem of the efficiency of the machine in relation to the quality
of the shoe was considered.

To face competition it may be necessary for the manufacturer to reduce costs.  The co-ordina-
tion of all the efforts of a business in a suitable relationship to each other will materially reduce cost
of production and inerease output. This was strikingly demonstrated in some British shoe-factories
turning out shoes to sell at popular prices.

One noticeable feature in both FEnglish and Awmerican shoes is the high average quality of the
stitching of the uppers. This has o great effect in increasing the appearance value of shoes, and
the possibility of effceting improvements in this connection in New Zealand was closely investigated.

Risgarciy WoORK.

Cleaning-materials. - During the course of manufacture shoes hecome soiled and have to be cleaned
betore the final polish is applicd.  The principles underlying cleaning methods, according to the nature
of the material to be cleaned and the kind of extrancous matter removed, were used as a basig for the
preparation of a general cleaning fluid.  Particular preparations were recommended to deal with specific
cases in which the general cleaner was not successful.  Other factors which have to be considered when
cleaning shoes were also investigated.

Pudling-over and Lasting— Data were collected as to the amount of stretch imparted at the pulling-
over and lasting machines.  The vesults showed the necessity, when testing leather for streteh and
erackiness, for a suitable instrument which will reproduce as nearly as possible the conditions at the
lasting-machines and the pulling-over machines.

Stitehing —Tests have been carried out to demonstrate the effect on the strength and appearance
of the seams produced by needles of different size and shape of point, and by the use of different sewing
threads.  The importance of the relation of the streteh of the leather to the stretch of the thread
used has heen demonstrated in connection with the strength of seams. This has a very mportant
hearing on the breaking of threads in the seams during pulling-over and lasting.

Factory Problems.—The number of factory problems submitted during the year has been fully
maintained.  The fact that many pairs of shoes submitbed for examination had been damaged by strong
sulphuric acid or by hurning shows cither o lack of vare or knowledge of the limitations of leather by
the wearer.

HIDE AND PELT RESEARCH.

A method of testing the efliciency of the curing of hides und skins has been developed recently in
America. From the preliminary tests which bave been carried out in New Zealand it would seem
possible, ufter suflicient data have been collected over a period of time, to determine whether a hide
has been elficiently cured or whether it has been stoved for a long period. It is intended, during the
coming year, to determine what variations might be expected in hides from seasonal changes in
temperature of curing and feeding of the animals.

WOOL MANUFACTURERS RESEARCH ASSOCIATION.

Wool Manufacturers’ Rescarch Association Committee—Mr. J. Evans (Chairman), Mr. W. R. Carey
Professor H. (. Denham, Mr. T. ¥. Donne, Mr. H. lee, Dr. R. O. Page, Mr. W. L. Wood
Dr. K. Marsden (Secretary).

Director—Professor F. G Soper.

With the wool-textile industry working under very high pressure in its endeavour to meet
both Government and civilian requireiments, any investigations which necessitated mill trials and
experiments or the use of mill equipment have had to be postponed temporarily, excepting those
which could be carried out without interfering with output.

As a tesult of mill investigations, methods of increasing production and of control have been
discussed with members and their staffs, and in a number of cases Improvements have been effected.
Woollen and worsted carding outputs have been increased, improvements have heen effected in
fibre control, in worsted drawing and spinning, and preliminary trials in woollen-mule and ring-
frame spinning have revealed interesting results.  Improved methods of chemical control for
carbonizing and non-shrink processes have been introduced into sections of the industry, and
simple control equipment secured for the mills concerned.

Periodic visits to all members” mills have been carried out.

One of the principal activities of the Association has been in its own lauboratories, dealing
with problenws submitted by individual wills.  The problems have included yarn and fabric
faults, samples of substances to he analysed, and numerous technical inquiries. The faults have
congisted of uneven dyeings, the diagnosis of which presents some of the most ditticult problems
in consulting work : stains, [requently traced to metals and mineral lubricants; damaged fabric
caused by chemical and bacterial attack ; and structural and other physical faults m fubrics.
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Analyses have been carried out on samples of water. soaps, oils, and chemieals used by the
industry.  Amongst the inquiries dealt with by the Association have been those relating to the
possibilities ol alternative chemicals and dyes, and sounrces of supply i processing techuique s new
processes and equipment : and corrosion of metals,

Work has now been started to discover the possibilities of the wool-textile industey making
more use, as a textile lubricant. of the abundant supplies of locally produced neatsfoot oil.

A sutvey of the possibilities of introducing into the country some form of textile education,
which 1s sorely needed by the industry, was unavoidably interrupted by the outhreak of war.
This will be continued as soon as possible.

Probably one of the greatest contributions the Association ix making at present to the
industry is in emphasizing the necessity of, and in showing the advantages to he gained throngh,
stricter chemical and mechanical control during processing.

A monthly letter, which was cireulated to the members until the end of 1939, has now heen
replaced by u quarterly bulletin. Some of the prineipal subjects discussed have been * Testing,”
“ Variability in Woollen Carding,” “ Worsted Drawing and Spinning,” ** Woollen Batching Oils,”
“Wool Greage,” and “ pH Control in the Mill.”

The resources of the British Wool Industries Research Association at Torridon have proved
most valuable, and the generous help given, when consulted on many questions during the year,
has becen greatly appreciated.

RADIO RESEARCH.

Adwisory Commitiee.—Professor J. Shelley (Chairman), Professor P W. Burbidge (Auckland),
Professor 1. C. H. Florance (Wellington), Professor R. Jack (Dunedin), Professor . W. .. White
(Christchurch), Squadron-Leader B. M. F. Grundy (Air Department), Captain G. H. Teal (N.Z.8.0.,
Army Headquarters), Mr. K. H. R. Green (Post and Telegraph Department), Mr. J. R. Smith
(National Broadcasting Service), Dr. M. A. F. Barnett (Dominion Meteorologist), Dr. K. R. Cooper
(Department of Scientific and Industrial Research), (Secretary).

During the year Dr. Kreielsheimer took up his appointment as Research Physicist, working under
this committee at Auckland University, Before arriving in New Zealand he spent some three weeks in
Sydney making contact, through the kindness of the Commonwealth Radio Rescarch Board, with
the latest developments in that centre. Since May he has been working at Auckland mainly
on cathode-ray direction-finding.

During this year also Mr. C. J. Banwell relinquished his position as a Rescarch Physicist working
under this committee at Canterbury University College and proceeded to HEngland to gain experience
in radio research there. On account of the outbreak of war, considerable difficulty has been
experienced in continuing research uninterruptedly owing to stafl changes.

The following is a summary of the work carried out during the year :—

(1) Taz Recrerion or Distant SieNaLs REsia ko

(@) Field Intensity Measurement.—Some fifty photographic records of the intensity of Daventry
broadcasts were made. The ecarly records show pronounced fading fluctuations which were Iater
reduced by damping ; the transmissions (in the 15 Mc/s band with 50 kw, output) between 21 hours
G.M.T. and 24 hours G.M.T. towards South America and New Zealand consistently exhibit & maximum
at about 22.00 G.M.T., with a gradual falling off of intensity at 24.00 G.M.T.  Between 01.00 (LM
and 02.00 GM.T. there is a rapid rise in field strength of the 9-51 Me/s transmission on hearing
2247 K. to & maximum at about 04.00 G.M.T., after which the signal strength remaing sensibly constant
until about 06.00 G.M.T. Comparison of transmissions directed to Canada and New Zealand on
951 Mc/s showed a maximum for the average value of 250 micro-volts per metre (peak values of
fluctuations exceeding 400 p v/m). The accuracy of measurement of field st rength was estimatoed
at 18 per cent.

(b) Cathode-ray Direction-finding.—Receivers for this system have heen completed, the
modulation input was built, the aerial system surveyed, a field oscillator huilt, and a phase compensator
designed and built. The whole of the apparatus was aligned, and photographs of ellipses were
obtained recording the bearings of Berlin from broadeast transmission. It is intended to recesign
certain parts of the apparatus,

(¢} Distribution of Atmospherics on Different Wave-lengths.— A single receiver and recorder has
been employed, relative determinations of the intensitios of various wave-lengths being made by
obscrvations of different bursts of static,  The static burst was recorded on n rotating drum, provision
being made automatically for the wave-length of reception to be altered through a range of values
for one complete rotation of the drum. The period of rotation was thirty minutes, for which twenty-
five bursts per minute could be dealt with satisfactorily. The following conclusions relate to
records taken on 15,000 metres : -

(1) There is in general greater activity by night than by day.
(2) Frequently the activity diminishes just before sunset and increases again during the
night. '

(3) During a quiet period of the day the activity consists of about ten bursts per minute,
and during the night twenty-five bursts per minute.
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(2) IowosPHERIC RESEARCH.

Research into the jonosphere iz carried on principally at Canterbury University College, but
absorption measurements are also made at Victoria University Colloge.  The automatic recording-
equipment at Christehureh, which registers the eritical frequencies of the Foand B regions at hourly
tervals, has been in continuous operation.  An attempi i heing made to relate the cousiderable
amount of data being obtained to radio communication cireuits. The following Radio Resenrch
Publications have been issued by this scetion o

No. 4: “The Iistimation of Wireless Transmission Data from Tonospheric Observations,”
by Professor F. W. (. White. (N.Z. Jour. Sci. & Tech.)

No. 5: ““The Dispersion of Wireless Kchoes from the Tonosphere,” by Professor ¥. W, (5,
White.  (Proceedings of the Physical Society, London.)

No. 6: ““The Diurnal Variation of Absorption of Wireless Waves,” by Professor F. W, Q.
White and F. W. Straker, M.Sc.  (Proceedings of the Physical Sociely, London.)

No. 7: “The Antartic Zone of Maximum Auroral Frequency,” by Professor F. W. G
White and M. Geddes, M.A., F.RAS. (Jowrnal of Terrestrial Magnetisin wnd
Atmospheric Electyicity.)

Data on auroral observations are being supplied regularly to the committee by the Dircetor of the
Carter Observatory, Wellington.  Also regular reports of ionospheric data are being received from the
National Physical Laboratory, Teddington.

SOCIAL SCIENCE RESEARCH BUREAU.
Since its establishment, the Bureau has collected a large amount of data relating to the standards
of living of workers in three selected industrial groups—namely, dairy-farmers, boot and shoe operatives,
and tramway employees.

STANDARDS OF LiTE O0F DAIRY-FARMERS.

The material for the dairy-farmers” survey, which was collected in the summer of 1937-38, hag
now been analysed and the results incorporated in a bulletin which is to be published during the coming
year. The bulletin will contain information on a variety of topics connceted with the standards of
life of the industrial group with which it deals, covering such topies as housing, houschold budyets,
work, home amenitics, and leisure-time activities.

SATANDARDS oF LirE or UrsaN WORKERS.

The information gathered by the Burean in the latter part of 1938 concerning the standards of
life of two selocted groups of urban workers—viz., operatives in boot and shoce factories and tramway
employees —has now heen coded, and its analysis has formed the major task of the Burcau during the
past year. The experience gained in the analysis of the data from the dairy-farmers” survey has heen
of great assistance.

The reports on these urban surveys are being written up in sectional form, cach section being
complete in itself.  Three of these sections have been completed, and the work on others Is well forward.

These sections deal with work and wages, insurance against sickness and other emergencies,
leisure-time activities, and spending-habits.

The work will form a valuable base-line for sociological studies in New Zealand.
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RESEARCH WORK AT AGRICULTURAL COLLEGES.

Girants were made by the Department during the year to Massey Agricultural College and fo
Canterbury Agricultural College for a number of projects, which are reported on below. '

CANTERBURY AGRICULTURAL COLLEGE.
SUBTERRANEAN (LOVER.

Subterranean clover is felt to be capable of playing an important part in inercasing the carrying-
capacity and fertility of much of the lighter lands of Canterbury, and at Ashley Denc 72 acres were
set aside for a cories of establishment trials and sheep-grazing experiments.  Four fertilizer treatments,
replicated, were arranged as follows :—

A. I ewt, super. alternating with 5 cwt. lime.

B. 2 cwt. super. annually.

(. 1 ton lime (initial) plus 2 ewt. super. annually.

D. 1 ton lime (initial) plus 2 ewt. super. plus 1 cwt. potash annually.

The various areas were grazed, a flock of 140 four-toothed Corriedale ewes being used. in the trials,
Very unfavourable weather conditions prevailed during the whole of the establishment period
in the previous year and again during the early antumn period of the present year, so that to date a
really dense clover sward has not been developed.
The resulis of the grazing trials to date give information as summarized in the following table :—

st T o Ao et Pt Actual Production
I'reatment. Fowes, per Acre. Stocking Ratio. Ration.

A . . 1} 100 100

B .. .. 2 133 123

¢ .. .. 2) 166 154

D .. .. 2; 166 154

Tt is seen that treatments € and D have to date given a b0-per-cent. inerease in production over
treatment A, which ig considered the minimum fertilizer application which should be given to a stand
of subterrancan clover.

The trials to date have also indicated that no real advantage ocours in this light type of soil
when dressings in excess of 5 ewt, per acre of lime are applied.

Suinp-pir INVESTIGATIONS.
L. Moxrrison.

Tollowing the receipt of a grant from the Christchurch Gas Co., collaborative investigations were
commenced with & view to ascertaining the possibility of manufacturing an efficacious dip comprised
largely or entirely of locally produced materials,  Prials of various dips and the purely entomological
parts of the researches were carried out at the College. Preliminary work indicated the impossibility
of carrying out tests adequately in portions of the fleece, and so a series of small paddocks to accom-
modate the variows units of an experimental flock were constructed.  These were infested with feds
(Melophagus ovinus) and lice (Bovicola ovis) and have been treated in dips of various compositions,
Interim results indicate that all of the preparations containing arsenites, phenols, and rotenone were
effective against adult keds, but in order to be thoroughly cffective the toxice influence should be pro-
tracted sulliciently Tong to deal also with the keds which emerge from the pupic. [ncomplete trials
to date indicate that derris possesses value for giving this delayed action.

Sriem Insiors oF CEREALS.
.. MoRrRIsON.
Work has been continued on stem-weevil infestation of wheat, special attention being devoted
o studies of the different degrees of resistance to attack of the various varicties commonly grown.
Though results were not quite definite, there are indications that Hunters, Cross 7, and some ol the
newer varicties developed by the Wheat Research Institute possess a somewhat higher degree of
resistance than other varietios. Investigations on the Hessian fly have now almost been completed.

Cocrsgroor MINGE.

Cocksfoot midue has been kept under general watch with a view to accumulating further particulars
regarding its life-history under New Zealand conditions. 1t has been found that the inseet 15 on the
wing between the end of Qetober and the end of March in Canterbury. It has not been possible to
determine the economic importance of this insect, which appears to infest roadside cocksfoot to o
much more serious extent than that growing in open fields.  Information is being gathered relative
to the actual seed loss caused by the depredations of the midge.

9—H. 34.
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MARSEY AGRICULTURAL COLLINGE,
Mo Drawaarn.
A. W, Hupson.

During the avtumn of 1939 Mr. Hoy Deninnge Researel Assistant, was encaced in studving
the nature of the crueking associnted with the blnde slit and mele channel and verions aspects of
these comnected with hreakdown in meles, Measmvements and photogriphic records of this work
Lave been obtained,

Obgervations heve also been neide on ncles
and drawn twoe vearss previously, to d termine the

Several ))lu‘“' of new desien have been fried chject of getting Luther informaiion on
means of preventing the bl.vlo sHib heing gcalod ol its noint of jumfmn with the ool of the mole
channel,  These sindios also aim at dete; T ‘r’zx:s effeet of maintaining continuity between ihe
blade shit and the mole channel conpared wish the sealing action of the old type of plug on the
blade slit.

The fin plag desioned i 1938,
considerable amount of breakdown
in the year following pulling.

A new torpedo-plug combination, In which the Dlade extends hehind the plug and pi vends the
slit from elosing, shows Cfmsidor:l, }0 promise, 4lll(i i tee, so far as can be determined ot 1)1(' sent, s not
accompanicd by the andesivable setion of the fin nhie. Modifieations wu Lhis design are still u m]u trel.

The new method of jominz mines to mejor moler, which was devised Fast vear, hag heen the
subject of Tiriher trinds wideh will be examine! eacl y
permaneney ol this wof junelion,

ft has been found posaible to join minor t0 n
blocked, by making the wngle of junction
the same alv;m!L Whether fhvix
subjeet of o trind Taid dowi
I effective under practical
fabour under conditions Lo w

When the major mole is at vigh shos fo the modvor, the Tatier iy amnMoh]y and (\(i:mHy blocked
on both sides of the major. Pelling the inajor at an ancle of 4D vos w(m‘ in o thimuing of the hlockage
in the mmor on thie side from which passes foom the minor bo the major. A the ung '
junetion iy still further ‘wf!u:(wl to one of ;0’ bhe mi wduced in diameter on the side from
which water passes to the major, has a s ony eft. The point to be determined by
luture investigabion is »vlw,\w this passage st o become so reduced i size as to be ineffective.

Valuable evidence has been oblained regarding the silting-up of moles as influenced by the
time of pulling in relation to the wetness of the
pulling.  Contr ary o the gever: dly o !

eavell,
lie

ving (alls ranging from ahout Ui 10 to 1T in
“ab on seonr in the foor of the chunnel.

)

serving fo keen fhe slit open, has the disadvaniage that o
the vool of the channel takes place when the clhy re-wets

Ao o nmmber of yenes, o2 ertain the

ajor moles, withoot the [ormer heing completely

0o, ]n“\‘i«!]:‘;;( the minors and nmlmx are |m||<u atb
B test of practieal conditions is ab present the
wls will be earvied out i the coming season.
womethed will save a considerable smount of

&}
13
i

ound and the i

cidence of rain (alling following
falt of rain following pulling s desivable
| Ivantage

pbed ideas
from point of view of Hummn the charnels, it appes
and may cawse rapid silting up.

It would appear that pulling moles late in the apring in preferable to winter or early spring
pulling. It is proposed to make an inteasive sbudy of time of pulling i relation to soil and climatic
conditions in the coming season.  'Whe point aprenrs to be highly tmportant. T influence on
experiments Inid down in 1838 is such that ab least cne of these experiments will have to be vepulled.

Work is proceeding on the design and counstrastion of sutomatically recording flow-mebers and
rain-gauges requisite {or the {ull experimental stuiy of mole drainage

During October a visit was paid to Southland, and valuable
methods adopted there was obtained.

conditions are a decided di

st-hand imformation regarding

ROOT DEVELOPMENT STUDIES.,
W. A. Jacquuis.

Studies have continued on the mapping of the root forns and distribution of roots in different
soil conditions of o range of pasture plants,  No steiking differences were found ((‘ oceur in root systems
of rye-grass and white clover w!wn fertilizers were ;Llnea at different levels in the soil. Chemical
investigations into the storage of plant food in rects revealed that food st mui as wugnr varied n
accordance with the treatment of the foliage and ﬂmt certain < white roots " appeared Lo contain the
greater portion of the total food reserves.  Some initial useful information on the rate of root-system
({('V(‘lopmcnt following different intensities of foliase cutting has been secured with cocksfoot and
different types of rve-grass. This work needs repetition to enable the results to be confirmed.

Plants of sclection 507, erested dogstail, have been grown in larger quantity and the seed gathered
therefrom handed over to the (Grasslands Division for further multiplication and testing, 'Jhls line
represents the best type of erested dogstail selected after a number of vears of trials.

WOOL METROLOGY.
P. R, MoMamox
During the year statistical analysis of results aceunulated at the Massey Agricultural College has
been continued, and, in addition, the work has been exiended to cover other features of sheep-production.
Atthough gross miedull ttion, obvious to the hand and eve, materially reduces the economic value of
a chip, othm features of w <>o]~])r(><l11(«t‘i<m, such s foree weight, vield, general character, and staple
Iength are capable of more intensive exploitation by the breeder in his endeavours to secure incre (msd
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returns.  Mxploraiory work on these axpeets of wool-production, thetr otor-relationships with each
other and with the environment, their inhevitance, and their possibie associavien with mutton
conformation and breed type in the Rommey has been convnenced.

The results obtained are treated under the following heads —

(@) MibuLLaTioN RESRARCH,

Investigations on the measurement and recording of medullation in Bounmey flecces, commenced
some years ago and interrupted fronn 1935 to 1933, have heen vesumed with a detailed study of
sampling and grading technlque, sources of cevor, and o yeneral survey of environmental factors
affecting the manifestation of meduallation.  in addition, & search has been made of records accumulated
by the Massey Agvicaltural College fleece Tosting e ot with a view to obiaining information
relating to the intensity of the inheritance of this inijovbint wool chinrasteristic, thus cnabling the cost,
in power of selection, of hreeding for freedom from medullation, to be estimated.

Statistical analyses of (he available records revealed that data could be collected by different.
bservers without introducing error,  irrors arising through the sampling of flecces were found not to
influence the grading of a sheep by more than one grade, which was not very serious, and sampling at
five points in the flecce guve results substantially as correct as when six samnples were chosen,

1t has heen found that seasonal intluences have played a greater parb by the occurrence of medullation
than was suspected, and 40 per cent. of the total medullation inay be attributed Lo season and GO per
cent. to the individuality of the animal.  Fo get a true measure of the variations die to the individuality
of sheep it is essential that these be waintained under precisely the same conditions.

No clear evidence has yet been secured to indicate whethor medallation is inherited.  In a flock
comprised of animals whose flecces show little medullation, improvenient i likely to be very slow;
indeed, 5o slow as not to justily atteution being devoted to improvement.  H, however, rams showing
a high degree of freedom from medullation are used with Jow-testing ewes, their progeny will show
suilicient improvement in their fleece chavacters to pake the etiort ceonomically sotund.

The presence of halo hairs in the wool of the lamb is no indication of the degree of medullation
which will oceur in the mature fleece, nor can the claim that medullated ficeces ave the heaviest be
substantinted. Nevertheless, there is evidence that seusons of heavy average Hecee weight are those
also in which the degree of medullation increases.  Seme breeders claim that meduliation s associaled
with big sheep, but an analysis of data collected did not suppori this, though it revealed o strong relation-
ship between body weight and flecce weight.  Another claim that medullation is ussociated with the
strong constitution necessary for hill-country sheep was tested out in a flock of 700 Romney ewe hoggets
and could not be substantiated.

3

() Haro Hlag Envesrigaitons.
Analyses of records of data derived from the flecee coats of some T00 laimbs show that simple
selection against halo hairs would be almost immediately effective in reducing the amount of medullation.

The results also show thab the wool characters of the hriteh arcas ave the most strongly inhorited.

(¢) Fruwen Wwwnr AND QUALITY INVESTIGATIONS.

Fxamination of {lecce weightis in a flock showed that the standard deviation for weight of flecce within
sount groups was of the order of £:25 Ib., which s surprisingly high. Now, as the fleece weight of any
sheep remains fairly constant in suceessive vears, and thecefors, if the young ewe Hock was culled on
account of feece weight, the average of the floek would faiely steadily increase, and, secing that fleece
weight is a fairly strong hereditary character, with the wie « progeny-tested rams it would he possible,
within a comparatively short period, to increase the average ciuht by as irach as 2 e per sheep.

Considerable attention, therefore, is being paid o flecee woight, at the presend tine, in order to
determine what relationships, if any, exisb between othes teeco characlers such as count, general
character, length of staple, meduliation, age of shoep, and environmental conditions. Hucl information,
when available, will enable an accurate forecast to be mnde of the eflect of infensive seleetion for any
one character, sach as fleece weight, on the remainder of the flecce.

() YL D-DETRRMINATION INVESTIGATIONS.

Although prices are quoted for wool ws so much per pound in the grease, thege are calculated from
the estimated clean scotred yield.  To determine the yield of a flecce is almost as important, therefore,
as to determine the weight of o flecce and, with the tempor wee of Mr. J. Uodtrey, attempts
ate heing made to secure a micro-method for determining vield which can be applicd to samples cub
for medullation estimation. T this work is ruceessful we will bein the position to place in the hands
of the breeders the means whereby complete recording of the wool quantity and quality can be achieved
and, if these he utilized in practice, there seems to e no reason why the spectacular improvements
effected by the dairy breeder should not be duplicated in the sheep industry.

=

(¢) Ruvarionsaips sgrwirEy Woon Ciraracrirs ann Bony CONFORMATION.

Hven for hill-country farms the importance of wool in the production of total gross incoine is only
of the order of 50 per cent., the remainder being made up from the wele of surplus stock. Wince relurns
from the sale of surplus stook are dependent in licg v on charactoristies of the animal apart from
its wool, it is necessary that wool characters be considered in relation to mutton conformation and breed
type. Lt correlations between Heece and carcass exist they must manitestly he of tmportance in any
programme designed to promote inereased returng.

From investizations on the connection hetween mutton and wool chupictors, there would anpear
to be a tendency for animals graded in higher classes for mutton confornmiion on the hind quarter
to carry tleeces of higher grade and quality.
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(f) WooL SurvEY PRELIMINARY INVESTIGATIONS.

Although many breeders have definite ideas as to the type of Romney crosshred wool suited to a
given type of country, these opinions are sometimes diametrically opposed, and it is hoped that a wool
survey can he made to establish ag definitely as possible the most suitable types of wool to he grown
on different types of country.  With this end in view a preliminary survey has been made of the inter-
relationship of the factors affecting returns for fleece wool hy examining 700 fleeces grown on rich
Kairanga dairying land, 1,000 flecces grown on first-class papa-limestone Tathape hill country, and
2,000 fleeces grown on medium to poor quality hill country in the Manawatu district,

Analysis of the data is not yet complete, hut some very important relationships are already hecoming
cvident, such, for example, as those between flecce weight and count, (leece weight and staple length,
and flecce weight and general character.  Flecce weights become heavier by approximately 0-5 1b. for
cach increase in count in the series 48’s, 46’s, 44’5, 40’s, although there is some indication that this
does not hold for younger sheep grown on the Taihape country examined. In all cases, however, there
is a marked correlation between flecce weight and staple length, and between fleece weight and general
character,

() ConsTrUCTIVE BrEEDING.

Tn conjunction with Dr. F. W. Dry, an attempt is being made to secure funds to establish a high-

quality wool flock along similar lines to those which Dr. Dry has found effective in breeding for bad wool.

() MANUFACTURING EXPERIMENTS.

Quantitics of wool differing only in medullation grade and coming from known positions on the
animal are being prepared with a view to their being submitted for valuation to an independent authority.
In addition, arrangements are in hand for a large scale manufacturing test in collaboration with the
Wool Manufacturers” Rescarch Association at Dunedin.  The importance of this work cannot be over-
estimated, since it is aimed to provide the sheep industry with cxact knowledge of the requirements
of the wool-manufacturer.
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PHYSICAL TESTING LABORATORY.
Dirvector: Dr. 1o, R, Coorux.

The Physical Testing Laboratory was established during the year us a new Division of the
Department with  the objeet of bringing together in one erganization the Deparbment’s shall and
leeities for phs 1ong of the Laboratory see briefly as Lollows -

(1) To undesiadie physical veseaveh for the Deparbment of Seientilic and Industrial Researceh
and for other Government Departhents as requived.
2} o sindert miscellineous physieal tests for varicns Govermoent Depaitients
(3) To undertake physien] tests necessary for the formu
shandards,
(1 To form a nueleus for o National Standards Loboratory in MNew Zesfand to mamtam
primary reference standards of nieasureinent,
(HY To design, coustruct, and repair instruments ph\:nlul ww}»lnr\im’ aned chemical
Investications within the Ux] sartment of Scientific ond Industrint Reseaveh,

feal resenreh andd tosti The funet

snoand application of Industrisl

ip, has hegun ity work at b4 Moles-

The Labosatory, with which s tneluded an instroment wouksh
worth Strect. The nuelees of the stad? had previousdly been working, under very cramped conditions,
at the Dominion Observatory, ‘hwc it owas conceined with winbensnee of  observatory
oqlnpmwm,, a considerable amount of physical rescarel snd fosting was also cavried out. AL the new
premises in Molesworth Btreet there s o lavge worlshop and two rosns which seeve as Liboratories.

The workshop s \qmpj\(‘r’ wibh lathes, dridl, and mitling machine so that precision-imstirunient worls
can be performed, but ab present in no great quantity. 16 shoubd be pointed ont that it is not the
[unction of the Taboratory to consteact instroments o bulk, buot (ma‘v‘ to ey oub the anitial

experimentabivn neccssary to produce o maodel metroment which could then be copied i desired.

(1) Pruserr Facioriims.

The flacilities at present available at the Laboratory include cquipment for the following
Purposes :

General Physics. - Calibration of volumetric appovatus; measurcinent of small inteivals of sime ;
measurement of small dimengionas! changes-—-c.g., strain in structaral members o 1075 410, the shrinkage
ol conercte ; measurcment ol mechan vibrations in bildines ; nesswrement of e movement
determination of elastic constants of metals ;5 the testing of cloth, &e.

{leat~—~Temperature measurernent 6o 750° O, shortly o be exbended to 1,1007 Co; - ealibration of
thermometers from —307 o 4007 €. by direet (*omp(ulsnn with gt k»fktiﬂ'\dJH!b cover mp; this range ;
thermostatic control and humidity control ; thermal insulation mewsrements on building-materials,
imzll.ldin;z; refrigerator insulants, range to be extended ‘h*)rtly to 07 UL and at mean temperatures up to

,600° F. /\pp.n wbus will shortly bc avatlable for the determinabion of the temperabure expansion
coeflicents of metals and refeactories.

Light —Photometric equipment and sub-standaed Tamps for measuvement of candle-power and
lumen output by bench |)l|ot<>m(‘m1 (equipped with Launmer-Brodhun conbsast photometer cube) and
photometric integrator respectively 1 portable photometer for rapid measurement of Hlnination
v situ oy photoelectric cells for light mensurements covering range from infra red to ultra-violet ;
calibration ol ultra-violet Tanps.

Blectricity.  General clectrical measurements 5 calibration of D.C. and A ammeters and volt-
meters by divest  reference to t\.u!ml resistances and  Weston cell;  stondard resisbances with
temperabure control covering range ¥ ohin to 100 ohms;  calibration of wattmeters;  measure-
inent of magnetic properties ol mate L.“lw; determination ol radionctive indicators. Bpecial clecbrical
measurements can be undertaken if required.

(2) SomMARIZED REPORT ON TR YEAR'S Activrimus.
(@) Brwmination of Possible Substitutes for Cork for Lusulction L'irposes,
The following table shows the thermal conductivities of various materials
lle(’nn(ﬂ Con (i'mlwllw.s of ]’uml((* B I(u (u»z’ (W[ Concerete in B.T.U /Squawre lw)('//ln(,// K. Howr.

i I Mean
—_— | Undried. Dried. " Pemperature
i of Specimen.
S ) |
Pumice (loose) particle size not exceeding § i [ ; | R
p . |
. 2. j 1 1 ‘ .
13 i.5 | i
72 4 %Y]. : ' 3]
" Fm. HE! .
Pumice (loose) particle size between § . und £ in 1) | \ .
» Z1in. and § iv. | . ; ‘ N
14 1 : o)
) +in. aangm . .. {2 .
tincandgin . i | -0
Pumice concrete p n‘rl(‘k size between % in. and £ in. . PR ‘ . S T
T . ‘
), I inan lg 1. RE ‘
%m. and % in. . 2 !
Ilax waste packed ab optimum dvrm(y 51b./cu. tt. S . ‘ G0y
Cell conerete of density 18-0 Ib. /eu. it . . . . Pel

The (:muhwm\'xtv o Gork s wbotit Do the wbove wmts,

The thermal conduct tivity of pamice conerebe, which consists of  pumtee [ragments bonded
together into w concrete, can he vediesd iy 20 per cent. by efficient deying, The moisture-ahsorbing
properties of these materials have also been investigated.
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() Distribution of Artificially Radioactive Materials i Plants and Animals.

(i) Manganese—Radiosctive manganese® obtained by deuteron bombardment of iron in a cyclotron
was injeeted ito w Bturnier apple-tree at the Plant Division Discases Laboratory, Aucktand, and the
distribution after one month was tested by neans of an fonization chamber spectally designed by
D, Marsden, The tree was divided into portions, dried, and pulverized. The tests were made, and then
repeated after the variows portions were ashed, The process of ashing was shown to have negligibic
elfect on the Mu comtent. The Min was subsequently recovered chemically.  When the results were
reduced to milligraing of Mo per geam of deied material it was shown that the Mn became coneenfirated
in the teaves and tips of the hranches

(i) Cobalt,  Diseares of sbock in New Zealand of the bush-sickness type have been shown to be
due 6o o deficiency of cobait n the soils and pastures, and to be cured by supplying the deficiency of
that element.  Little or nothing is known, however, of the metubolism of cobult in the animal hody,
and it was thought that the administration of radioactive cobalt might throw some light on this
problenm.  Dr. Mazsden and Mro Watson-Munro, in collaboration with J)l. Filmer, Acting-Director of
the Aninel Rescoveh Division, Pepaitment of Agriculture, nitiated experiments during the year in
which selected sheap were injected with o solution containing radioactive cobalt®  From  these
cxperitents, whiclh were enrried ont under the divection of the Cobalt Commitber, interesting
preliminary data ave been obtinined, but further confirmatory work is required, and it is hoped to
earry thix out during the coming year,

o
fl
o,

L

(¢) Facial Lezema : Physical Investigations.

Routine measareimoents of soil temperature, soll moisture, and solar r:ulintion have been instituted
on behall of the Bepartment of Agriculture at the Ruakura Animal Research Station, and an officer
temporarily appointed to do this work at Ruakura is diveetly under the supervision of this Lahoratory.
The meteorological observatory at Ruakara has been placed on a new site and its daily observations
extended to inelude continuocus measurement of soil hmpt rature at 4 in. and 8 in. depths and of total
solare radintion.  Daily measarements of soll moisture are also being made by an electrical method.
Continuous observations of red and blue solar radiation have been made this year, and valuable
comparisons of these with total solar radistion are now available. Tt g intended to ercet apparatus
for the continnous measuremient, of ultra-violet solar radiation, also an evaporimeter for the
measurement of evaporation.  As part of this work theve bave this year been issued to the Department
of Agriculture fortnightly reports on air and earth temperatures; the importance of these data in
relation fo facial cozema was established by an examination of the data on air and earth temperatures
available for the North Teland from 1916 to 1939, 1t was shown that outbreaks of facial ecczema
ovetrred i those seagons when air and carth temperatures and vapour pressure were abnormally high.
The object of the fortnightly reports prepared this year was therefore to warn farmers ol abnormal
weather vonditions which, to date, have been associated with the disease.

Tull information on this seetion of the worl will be published in the Junc issue of the New Zealand
Jowrnal of Science and Technology (Agricultural Seotion).

(&) Tests for other Government Departinents.

() Public Works Department.——An examination ol the vibrations transmitted by various machines
in ithe Government Printing Office to the building in which they are boused was made in collaboration
with the Public Works Departinent.  This investigation was undertaken to derive design data for
the proposed new Printing Oflice.

Six 1,000 watt lighthouse lamps were sabitted for test. The u:md]c—powcrs of these lamps were
measared in specific directions by means of the beneh photometer.  The lamps are to be run under
service conditions Tor one thousand hours and then retested to discover their loss of efficiency.

(i1) Reiliways  Department.  Fxpeelments were made to discover the maximum  temperatures
existing under working-conditions on the inner swfaces of the concrete walls and floor which,
situated helow floor-Tevel, enclose the flue of the Sesci furnace.

A gauge has been designed and constructed to measure the strain, correct to 0-00001in.,
existing between points L in. distant on a welded steel armn when this is subjected to stress in the Avery
testing-machine at the ITutt Railway Workshop. The work is being done in collaboration with the
Chief Engineer, Railways Departiment.

(i) New Zealand Standurds Institnte (Department of Industries and Commerce)—The strengthys
and woisture-free weights of samples of plaster-board manufactured by various firms in New Zealand
were tested for the purpose of drawing up a standard specilication for such hoards.  Tests were also
made of the comparative hending strengths of seven different types of steel fencing-posts.

(iv) Defence Department. A considerable amount of work has been done for the Defence
l)epartmom including the testing ol materials, and the design, construction, and repair of instraiients,

(v) Mzs(’('l/a)()ou\ Lvestigations. —() Xeray Examination of Delicious Apples for Mouldy Core :
X-rays were generated at voltages ranging from 40 kv, to 85 kv, with a platinum anticathode,  The
shadow produced by the apple was examined on w zine sulphide fluorescent sereen placed about 13 in.
above the Xoray tube,  Under these conditions the detail observed on the sereen was judged to be
clearest when the screen was in contact with the fruit.  After some practise it became possible to
recognize apples badly aiffected with mouldy core, but to do so it was essential to he able to rotate

# Supplicd to Dr. Marsden by courtesy of Dr. Seaberg and Dr. Livingood, of the University of California.
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the apple in the X-ray beam. The method was not considered of commercial value.  The co-operation
of Mr. J. M. Graydon (Messrs. Watson Victor, Ltd.) and the Superintendent of the Public Hospital,
Wellington, 1s gratefully acknowledged.

(0) Control of Conditions obtaining in a Cheesc-curing Room @ Some help was given by the
Laboratory to the Dairy Rescarch Institute in this connection.  An experimental caving-chamber
was built to control humidity and temperature, and to produce air movement of a definite amount
past the cheese.

(3) Punricarioxns.

The system of issuing bulleting has bheen adopted hy the Laboratory, and the following were
issued this year —

No. 1. =% The Wlexural Strengths, lilastic Laimits, and Moduli of Blasticity of some Fibrous
Boards,” by €. N. Watson-Munro. N.Z. Jour. Seio & Teel 21, 1oin.

No. 2.—" X-ray Detection of Mouldy Core in Deliciows Applos™ by d W, Tiller and
H. R. Cooper, N.Z. Jour. Sei. & Tech., 21, 1684,

No. 8.-- Climatic Factors relating to Outbreaks of Facial Kezema in New Zealand,”™ by
K. R. Cooper and D. Walker. To appear in June, 1940, issue of N.Z. Jour. Sei.
& Tech.

(4) T MAINTENANCE OF PriMary BEVERENCE STANDALDE, AND THEIR APPLICATION TO
INDUSTRIAL STANDARDS.

Liaison has been established with the standards organization of the Couneil for Seientific and
Industrial Research, Australia, and it 1s hoped, as soon as it is practicable, to establish w sul-testing
station at Wellington, under the direction of the Department of Scientific and Industrial Research,
equipped with sub-standards of special importance to New Zealand manufacturers.

(5) DusieN AND CONSTRUCTION OF INSTRUMBENTS.

The workshop has been very active, and is satis{ying numerous and varied demands by the
branches of the Department. Skilled instrument mechanics are few in New Zealand, and cadets are
therefore being trained in the workshop so that eventually a team of mechanies with the requisite
background of scientific knowledge will be ohtained.

Some of the major items of instrument construction which have engaged the workshop stafl this
year are detailed below. In addition to this work, however, innumerable small items of instrument
repalr have been dealt with, and the service rendered has undoubtedly proved very useful to the
various departmental laboratories.  Radiation solarimeters for facial-cezema investigation, Ruaknra ;
time chart exhibited by Dominion Observatory at the Exhibition; N.P.I. type, thermal insulation
apparatus ; two necedle valves and flowmeters ; millivolt potentiometer for field use; voltage doubler ;
voltage stabilizer ; balloon rollers; switch pancl; set of switch arms; repair of 100 binoculars ;
strain gauge to measure 0-00001 in.
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DOMINION LABORATORY.

Dirvector ;. W, Dovovan,

The Dominion Laboratory is an institution combining the functions of a Chemieal Herviee and a
Chemical Rescarch Laboratory. For many years it has carried out the chemical work required by all
Covernment Departiments, exeept Agricultire and to some extent Hailways, in fhe course of their
administration, and, in covering the wide field involved, bas built up a staft with speeiad knowledge in
many branches of chemistry, and a well-chosen reference library. This, and the accumulation of varied
and valuable equipment over the years, has put the Laboratory o an excellent position for under-
taking the chemical portion of wueh researches as those on kauri- gum, phormium, sctive prineiples of
plants, and spray treatment.  The Coal Burvey Heo Lmn 18 engaged principe Hy m u\w.mh, and the Gas
Storage and Chemical Kngineering Heetions entively so. A Spectrographic Heetion is well equipped for
routine deierminations and for research. The <;pct'i:|li;4(‘d knowledge of one seetion 18 often very helpful
to snother, and the stall of the entire Laboratory works in fullest co-operation. The wain Laboratory
is situated in Wellington, and there are l»r:mul.m in Auckland, Christehureh, and Dunedin.

WORK FOR GOVERNMENT DYEeAREMIN TS

Daring the year 25,997 samples were examined for thi
figures for the various centres arve Auckland, 11,2185
Dunedin, 2,304 : Total, 25,997,

A test for the cfliciency of the pasteurization of export butter is carried out in the Auckland
Laboratory, but not in the other branches, and this hag helped consider ably to swell the /\m:l( and
total. The work for the majority of the !hxpav‘(mvn‘rs has fl)]lm”('(l the usual lines during the year,
and there i nothing special to report regarding that undertaken for Customs, Labour, Main Highways,
Post and Telegraph, Prisons, and many others.

~three Government Departments. The

Welhmeton, 7,511  Christchureh, 4,844 ;

Defence.

For this Depsriment there were numerous examinations of ammunition components, and o report
was furnizhied on water-proofing of tents. Water and milk supplies to military camps have heen tested,

Department of Heallh.

Millo - A total of 13,142 \(IH]I)!(‘S of milk were submitbed by Inspectors of Health ot the four
Laboratories, amd exainived Tor complianee with the regulations.  In Auckland there was o marked
increase in the number of sam wpless containimg added water. —In Wellington the proportion of milks not
complying wuih the standard was about the same as in the previous year, and may be regarded as
satislactory.  The Government Analyst at Dunedin reports: ™ The number of mille-samples taken
<hows o further considernble increase over those taken in the two preceding years. The proportion ol
wu.‘((wd and stale milks and of milks slightly below the stand: aM was considerably Towex than in 1938,
while the proportion of samples delicient in fat inereased slightly.  No preservatives were detected in
any n[ the samples.”  The Government Analyst, (hrlr\i(]llll('}l reports close co-operation with the
l)op(utmo] ts of Health and Agricuiture, which has led to a s teady improvement in conditions on farms
and daivies. The percenfage of unsabisfuctory samples is 101)01t,0d as small, and nho opinion i expressed
that, © Provided adequate sampling is maintained, defecis in the sup ply ean he quickly located and
remedied.” The experience of afl the centres would confirm #his o pmion.

Particular attention has again been pald to the parity of mllu supplicd to school-ebildren, and to
the cliiciency of pasteurization.

Waler. Regular examination

W water from town sipplies and other sourees, for domestic use,
was confinued dnving the years ol

BIG mmpl s were suhmitted, metuding some fronm military camps.,

)

Foodsivfjs.  Hoodsiufly examined weve again in considerabie numbers and great vaciety, There
was an extensive search for preservatives, which were found to be illegeily present or in excessive
amounts in some prepared meats. In Auckiand, whele-meal flows and whole-tenl bread wers subjected

to critical survey.  In goneral, the {oods cxamined complied with the Regulations.
Drugs and Medical Preparations. - These ¢ mnlmwd eamphorated o il Jime water, ofive ot omfbiment,

tincture of fodine, tablets, and preparations of varions deserviptions, Chidstelirel re poited extravogant
itre vemedies and n wheat-oerin {uad, The position regarding

advertiving fu connection with g
improper advertising is very wnsatislactory.

Special Investigutions.
Atmospheric Pollution, Waivta~An investigation was commenced of ;mnmphn-*iv pollution at

Wainta, resulting from the ropsting of wrsenical pyrites,  Alterations to the plent Tov the freatent of

waste gasen have been made, and farther improvements are under considernticn,

Dunedin City Buths.  An ill\'(‘r*i‘i“"lii{)il of eye-tnfection at the baths revealed that the frouble was
not due to exeessive chlorination, ws had heen \111)10\((1 but to insulbicient controf of the pH of the
witer. Vlhien this was inereased f'mm 3-8 to 7T-2 the tronble dizappeared. A narked improvement in
the clarity of the water also resulted,
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Canning of Toheroas—TFollowing a complaint from Great Britain that excessive wmounts of tin,
lead, and zine had been found in New Zewland canned toheroas, and that copper and arsenic were
also present, careful analyses were carricd out in Wellington. Fhe proportions of maetals [
not higher than normal fer shell-fish generally, and the hich Gauies obfained v Grost Britain were
not confirmed.  {nspection of the canneries revealed no hikely souree of metallic contamination, and
it seems evident that, where reasonable care s taken, canned tolierons do not contain metals in injurious
amounts,

Suceinie Aeid in Beer. Suceinic acid is a normal product of fermentation, but, being in small
quantity, is Hol(lmn (l(*tv('tod in the routine examination of heer. It was present in one sample in
sufficient quantity to interfere with the determination of preservative. A short investigation followed,
and a note on the subject has heen forwarded to the Analyst.

md were

I'ndustries and Comanerce.

The materials examined for the Department of Industries and Conmmerce were commereial
products having a relation to New Zealand industries, and were submitted chiefly by the Technical
Advisory Oflicer.

Mines Departinen.

The Mines Department is concerned, directly or indirectl tly, with all the mineral work carried out
m the Dominion Taboratory. Plospoctms samples were again few in number, and of comparatively
little value.  The possibility of the development of “deposits of nonemetallic: minerals is heing more
U‘onor:lﬂy recognized, and special attention has been given to uses of hentonite, feldspar, serpentine,

and various types of clays.  The most outstanding wml on the mineral side has heen the yogui(n
analyses of Onekala iron-ore and Patea Dlack s(md for the lron and Steal | )mmin\unf, lron was
determined in 1142 samples, and fuller analyses made when required. 'l‘lm.lfv st sawinples of

limestone &dmwni to Onekaka were also analysed, and one sample of dolomite from Mount Burnett.
Forty-six mine airs from various collieries were analysed.  The Department has heen active in support
of the work of the Coal Survey detailed below.

Police.

The most interesting investigation for the Police was carried out at Auckland, the problem heing
that of identification of clay, In connection with s case of arson in which hwman vemaiog were found
after the fire. A heavy claim for insurance was invelved, and 1 was saspected that the remaing
were those of a body obtained by robbing a grave.  For proof it was essential that the grave be
located.  Clay found on o shovel left l») 1h(' accused was compared with clay from twenty-eight
cemeteries in the district, and, as a result, one cemetery was selected for closer investigation.
lixamination of clays from di mum/ parts of this cemetery narrowed the search down to a certain
arca.  Exhumation of the only grave in this area of a required date revealed an empty collin.

As far as can be ascortained, an enfirely novel wethod was used in the examination.  The clay
on the shovel contained four varictics of (“éLt{)l’l’lH, and counts (){' these enabled the grave to be located.
Confirmatory evidence was obtained from surface Tactor of the elays, true specific gravity, sedimentation
test with particle count, and malachite-green absorption.

(GGAS-1NSPECTION.

The major town gas-supplios ol the Dominion were tested reenlarly  threughout the year for
calorific: value, purity, and preswre. With one ot two exceptions for wihich there was adequate
explanation, all complied with the regulations on every oceagion,  asemeters tested  totallod -
Christehureh, 3,841 Auckland, 5,629 ;0 Wellington, 12,018,

Rusiarcn,
Chemical Engineering Section.

The semi-commercial seed-dryer referred to in the last annual report of the Depariment proved
successful in operation, and drawings for a commercial unit to treat Hewto per bour have heen
prepared.  An lll(‘\])('nbl\’(‘ experimental  sample  deying-plant  was  designed  for the Plant
Chemistry Laboratory, and is quite effective for the purpose. At the request of the Alv Departinent,
the Assistant Chemical Mngineer was sent to Australin to investigate the operation of the (LR,
engine for determining the knock rating of aviation fuels, and one of these engines it now installed
at the Laboratory.  Tests of aviation fuel supplied to the Government are now regalarly carried out.
Since the outbreak of war the stafl has been fully ocenpied, n ;wqu(,imitm with oificers of the Public
Works and Transport Departments, with work re]a‘(mu to the use of prodacer gas as n sabstitute for
petrol for motor-vehicles. This has involved the fhomuwh testing of prox luu‘h alrewdy on the local
market, and the design of ane of simphfied form, also tlw examination of various fuels .m(xilnl)[(n The
investigation has been greatly heilitated by the co-operation of ¢he Drector of the Wellingion
Techuieal College in granting the use of the College dynanometer, and providing fuecilities lor its
operation.

Coal Sitrvey.
Y

Details of the organization of the Physical and ('hmmml Survey of the coal resources of New

Zealand were published in last year’s annual report. ‘he field staff has procecded daring the year
with geological surveying and sampling programmes m the Greymouth coalfield covering the | m mmo[
Strongman, Paparoa, Wallsend, Dol on, and a number of smaller co-operative mines.  The Coal

Survey Laboratory stalf has heen (*11;4.1;3,«—’(1 on full analyses of the samples forwiarded, and has at the
same time conducted Investigations into a number of survey and general problems.

10—H. 34.
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An investisation was made as to the suitability of certain fuels for dust-firing. Float and sink
tests were carried out to determine the washing characteristics of Liverpool coal. T'wenty-one \‘zllll|)]l‘\‘

of Liverpool slack (minus }inl from various parts of the mine were analysed to study variations in

ash content. A number of ash-fusion-point determinations and zxsh»:m:ll}'v w have heen made on
various coils in an endeavour to investigate some of the factors responsible for clinker formation. A

report wax made on the distribution of sulphur in the products of carbonization,

Contact has been maintained with the Tron and Steel Departwment regioding supplies of coal
suitable for making metallurgical coke. I supplies are to come from loeal souvces, drastic conserva-
tion of the l)mnnmm s low- sulphur coals would appear necessary.

Some work has been carried out refating to the fuller use of Tocal coals m the gas industry,
and eases of complaint investigated. The reactivities of charcoal and coke from various sources are
being investigated in order to determine their suitability for use in portable producer plants.

Glas-storage of Fruit.

Investigations have been commenced this year on the gas-storage of apples of the Jonathan and
Sturmer varieties.  The results obtained have been very encowraging and indicste that gas-storage
gives considerable improvement in the keeping-qualities of these varieties as compared with ordimary
cool-storage, A fuller account of this work appears under ** Fruit Cold Storage Research.”

Peant.

Increasing use is bheing made of the facilities available at the Dominion Laboratory for the
examination of paints and related materials.  Numerous analyses were carried out for the Department
of Houging Coustruction, the State Advances Corporation, Public Trust, Public Works, Post and
Telegraph, and Railways Departments.  Most of these Departments now purchase to specification,
and 1t 1s satisfactory to note thab, as a result of regular analytical coutrol, there has been a very
decided improvement, compared with the previous year, in the quality of the paints purchased.

The most severe handieap to the testing of paings is the Tack of reliable methods for the analysis
of the more modern types of vehicles, but information and experience in this direction are heing
gradually acquired.  In this connection a standard brushing-out test was introduced during the year,
and has proved very usvful

Several cases of paint failure were investigated.  The examination of paint-serapings in one
instance led to the conclusion that the rapid g fading " of the paint {ilm was o chalking cflect,
probably duc to abstraction of oil from the finishing coat ag a result of improper priming or undercoating
treatment.  Titanium, a notoricusly bad (hdlklng plement, was present, bub not in excessive amount,
and could hardly have been rmponml)lo for the futlure.  The use of small amounis n! Bibanium appears
to he on the increase, and its use, in limited amount, is p‘m‘mlftm by at least one Government
Department, though it is usnally not looked upon with fuvowr owing Lo ifs <~hf1,]kin}§ tendeneion when
pn,m,n!, as & majoi constituent of ordinary linseed ofl paints.

Duving the yvear o tentative * Specification for Ready mixed Paints for Finishing Coats for Wood-
work (Light and Cream Tints) 7 was decided upon, after consultation with several manuiwcturers,
hy the Weliington Interdepartmental Committee for Paint Investigation.  Using this specification
as a basis, house-painting trials upon several pigment-oil combinations were I'Hil‘l(li‘\‘y(l, all the mderinls
used in the investigntions being subject to careful analytical control.

The Laboratory has co- upemtml with the Public Works Department in ihe (l(‘Vi‘l(‘;])l.l(‘ni' of
priming and finishing paints for steelwork, and has examined alumininm paints and micaceons
iron-ore samples of different origin for the Rdllways Department. It has again been possible to give
assistance to the Standards lns‘rltutv in the development of standards for paint material,

Heveral cases of gross adulteration of paint were met with, and in one instance the use of an
mferior grade of tinveed o1l Lithopone was found in several undercoating und (inishing paints, but
15 not regarded as an ideal pigment for exterior use.  The necessity for (ulmnlwtl investigation into
paint is fully demonstrated.

Building and Consiructional Materials.

Investigations into materials used by the building and allied industries were continued during
the year. Tor the Bepurtiment of Housing Construction tests were made on roofing iles, mncwte
cement plaster, Wallb(nnl distemper, galvanized wire, and roofing iron.

In connection with ‘rlm issue by the New Zealand Stundards Institute of & " New Zealand Draft
Standards Specification for Reinforced Concrete Pipes,” a comparison was made of the American,
British, Australian, and New Zealand methods for the determination of water-absorption, us a r<sult
of which it was pessible to make recommendations as to the hest procedure to adopt.  Preece tests
on galvanized fencing-wire and on wire-netting were made for the Fencing-wire Sub-committee of the
%t‘md(uds Institute, wlnlo assistance was given to the Public Works Department in the development
of a mandril test for the quality of the zine coating on crimping wire,

A report on the condition of cement ashestos pressure water-pipes that had been in service for
some years was made for the Uity Engineer, Cluistchurch. The work was made necessary owing to
disturbing reports from elsewhere as to the deterioration of this type of material, but the investigation
showed clearly that, from the chemical aspect at least, there was no evidence of appreciable
(Ietoriora,tion of the pipe, either on the inside or outside. '

For the Lyttelton Harbour Board samples of mud from the harbour-veclamation works were
examined, with special refercuce to suitability for the manufacture of Portian:d cement or hricks,
Work on the evaluation of clays and other ceramic materials was continued.
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Clorrosion.

For the Public Works Department wn examination of mineral waters from the Taupo district
was made in order to aseertain whether or not they would he harmful to Portland cenient. conerete,

Anexamination ol the condition and composition of conerete from the fue casing and recuperator
i the Sesci furnace at the Hutt Workshops foundry was made for the Railways Department.

Several corrosion problems were investigated.  These included three cases of corrosion of lead-
cable sheathing for the Post aid Telegraph Department 1 the corrosion of a Diesel-engine cooling-
systemn: by cirenlating water for the Public Works Department, and corvosion of Alclad aireralt parts
for the Lockhead Alreralt Corporation.

At the request of the Public Works Departinent visits were paid by a member of the staft to
Temuka, Waitaki, and Napier in order to investigate the possibility of deterioration of conerete
structures, such as dams, frigation channels, and conerete pipes, by waters confaining agoressive
carbon dioxide in solution.  Tests were carried out on the spot and samples collected at each locality
for examination at the Laboratory.  In no instance was evidence obtuined that would indicate possible
danger of excessive attack of the water on conerete.

Spectrograph Section.

lixperienee in the use of the quartz spectrograph has indicated the methods most suitable for
local requirements, and the application of these methods, in conjunction with general laboratory
work, has continued on the lines mentioned in last year’s report.  With the facilities now availabie
better use can be made of the small visual spectrometer, and in several cases a rapid qualitative
examination with this instroment has given sufficient information.  Corrosion problems continue to
require investigation, and considerable work was done in a case of corrosion of aluminium in
atrevaft. 1t was {found that o more rapid method of determinstion of strontinm for rock analysis
was desirable, and, instead of using pellets, a drop of solution containing potassiom sodium tartrate
as spectroscopic hufler, dried on in a cup in a copper electrode, wax subjected to spark excitation.

A spectrographic examination of samples of *“ fused ” pinc-needles indicated that this condition
might be due to a deficiency disease, hut as a sample of diseased needles from only two areas were
compared with healthy samples from four areas further work is required to test the conclusions.
Work was continued on the determination of minor elements in standord samples of pastures.  Tn
preliminary work, comparison of the results by spectrographic and chemical methods for cobalt,
copper, and mangancse showed on the whole good correlation.  Determinations of seven minor
elements have been made on the pasture samples, and preliminary results obtained for another seven.

A paper on the equipment, technique, and applications of spectrographic analysis in the Dominion
Laboratory has heen published in the New Zealand Jouwrnal of Science and Technology.

Kavri-gum.

Investigations carried out in Kngland have resulted in the development of a successful process
for the purification of kanri-gam of Tow grade.  This pure uniform product has been produced in three
grades, and further studies of its properties at the Paint Research Station, Teddington, followed by
practical commercial triads in Hngland, have shown it to be entirely suitable for use in high-grade
varnishes. 1t has also been shown o possess properties which make it specially suitable for use in
mat surface lacquers and in spivit-type varnishes employing certain lesser known solvents.  The
position now is that if the purified material were produced continuously in commercial quantities a
good demand for it would probably he found ; on the other hand, failure to exploit the process will
probably result in further decline in the kanri-gum industry aud the ultimate permanent burying
of large quantitics of gum through the development of the gumlands for farming purposes.

Phorminm tepaz: (New Zealand Flax).
The chemical examination of a number of varietics of fibre has been completed.  Certain
differences have been revealed which would indicate that some of these varietios are likely to yield
fibre possessing greater darability than others.

bt

Phovininne Fibre as Reinforcement for Plaster Wall-boards.

When commercial grades off phormium fibre are wse for fibrows-plaster wall-boards stained areas
appear on the surface of the boards. 16 has been shown that the staining is caused by excessive amounts
of water-soluble substances in the fibre due to incomplete washing at the time of milling.  The
ocenrrence of the staining might be aided by the use of ullaline retavders used in the plaster mixtures.

Lt the fibre is well washed at the time of stripping or, if libre as at present produced is sonked in
a weak alleali bath, such as ammoniy, ammonium earbonate, or sodiom carbonate, and then washed
in water, it will not cause staining in plaster hoards.

Ragwort.

The alkelowd content of ragwort from areas near Hamilton, the Tlatt Valley, and Southland has
been determined ot regular intervals in order to ascertain whether certain seasonal Ouctuations,
previously observed. are of a vegnlar nature each year.

Saumples of Targe vosettes from Southland, collected during the peviod July, 1939, to March, 1940,
had oo alkaloid content comparable with samples from the North Island areas.  These Southland
samples, therefore, possess a considerably higher toxicity than did samples obtained from Southland
during the Tast four months of 1937,
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Further comparisons have heen made between fresh ragwort and similar material included in
an ensilage stack and recovercd eight months Jater.  The alkaloid content of various  samples
decreased by amonnts varying from 50 per cent. to 60 per cent. of the total.  Siwmilar experiments in
1937 showed o decrease of aboat 90 per cent. in the alkaloid content four months after the making of
the ensifoge. I seems probable that the decomposition of the alkaloid depends on the type of
enstlage and the method of making,  Experiments on similar lines are being made with ragwort hay.

Analyses have shown that plants collected in December, from the rosette to the carly flowering
stage, all contained -2 per cent. of alkaloid in the leaves; plants in full flower ot this time contained
O-17 per cent, in the Teaves (values expressed on dry weight).  The alkaloid content of all Teal samples
was about one-third higher than that of the stalks.  Ragwort seeds contained only 0-04 per cent.
alkaloid.

A supply of the pure alkaloid s being accumulated with a view to carrying our feeding triaks on
farm animals.

Medicinal Plants grown in New Zealand.

Digitalis parperea. Material collected from the Hutt Valley was assayed hy the chemical method
of Knudson and Dreshach and gave the following results (expressed in Tnternational units per gram of
dry powder): Leaves, 98 to 10-3 units; flowering stalks, 140 units.  Digitalis of the British
Pharmacopmia contains 10 units per gram.

Datura stramonivm.—Material growing i Wellington contained 0-34 per cent. ol alkaloids
calenlated as hyoseyamine.  The stramonium of the British Pharmacopmia containg not less than
0-25 per cent. of alkaloids ealculated in the same manner.

Gentiana corymbifera. - This plant 1s a native of New Zealand and has heen compared with the
oflicial Gentiona e, From the young roots the extractives either with alcohol or water amount
only to some 20 per cent., but the aqueous extract is about three times as bitter as an extract fron
the same weight of the official drug. The native speeies containg a new glucoside which s being
examined further.

Spraying Malerials.

Analyses have been earried out as a cheek on the quality of certified spray products. Tn all cases
satnples conformed to the requirements.  Derris samples were tested for ether extract and for rotenone ;
the latter was determined by extraction with cold chloroform, crystallization from carbon tetrachloride,
and purification with alcohol.  Three samples submitted contained only 0-06 per cent. rofenone, and
the crystallization of the rotenone from these three samples could only be obtained after addition of
pure rotenone.  Other samples varied from 0-2 per cent. to 1 per cent. of rotenone.

Hurther work was carried out on sixty samples of pyrethrum flowers, the content of pyrethrins
Fand 1 ovarying from 04 per cent. to 18 per cent.  Mercury seed duosts were also examined.

Analyses of samples of colloidal sulphurs (original sulphur content of 20 per cent.) which were
collected in orchards served fo show that there is o grave risk of inadequate mixing of bulk samples in
orchard practice.  One sample taken from a halt-emptied keg of colloidal sulphur showed D5 per
cent. of sulphur, while another sample from a previously unopened keg which was shaken for
one minote, gave a sulphur content of 22:6 per cent. Hence adeguate mixing priot to usein the
orchard 15 a very important factor in securing satisfactory control,

Thermal Regions, White Island.

During April, two members of the stafl made a visit to White Island, again in co-operation
with Dr. P. Marshall.  On this occasion five days were spent on the island.  Samples of gases,
condensed steam, and waters were brought back for analysis. A method had been devised for
colleeting samples of gas from fumaroles, and this was found to work satisfactorily.  The presence of
hydrochloric and hydrofluoric acids in the magmatic steam, as indicated by the analyses of samples
from fumaroles, would make difficalt the utilization of steam obtained by boring for the evaporation
of sea-water to produce salt.

Laibrary.

acilitios have been considerably improved during the year by the provision of another room to
house bound volumes of pertodicals. The former congestion has been to a large extent relieved, and
facilities for reading and writing provided for the staff.

Accessions for the year have been fewer than usual, both owing to restrictions in funds and to the
fact that a large proportion of foreign literaturc is no longer available.  Books received during the
year total about 100, while the number of periodicals (including annual reports and bulleting)
regularly received is 91,

The subject index of articles from journals, hooks, periodicals, and other iiformation now amounts
to over seven thousand entries. The compiling of a catalogue and shelf-list is being undertaken.

A monthly list of publications received in the library is now circulated to sl members of the stadf.

Inereased  co-operation has been made possible between the Taboratory library and that of
Head Office following on the appointment of a libravian to the latter.

SERVICE ox (CoMMITTEES AND CoNSULTING WORK.

Several senior members of the staff represent the Laboratory on various inter-departmental
committees, according to their specialized knowledge, and undertake their full share of the work and
respousibility involved.  They also deal with numerous requests for information on seientific and
indhustriad matters, many from the general public, and furnish reports when requived.  1In such work
the library is proving invaluable.



77 H.- -34.

GEOLOGICAL SURVEY BRANCH.

REPORT OF DIRECTOR (Dr. J. HENDERSON).

During the year ended 3lst March, 1940, ollicial visits were made to Onckaka, Greymouth,
Charleston, Lyell, and Reefton. A summary account of the Alpine mine at Lyell appears in this report.

Mr. M. Ongley worked with Dy, Lillie in the Dannevirke district. Later he visited Tokatoka,
North Auckland, and collected samples from eritical sections in the Gisborne and Hawke’s Bay regions ;
summary accounts of the results of his work are included here.

Dr. ). Marwick completed the manuseript of, drew illustrations for, and supervised the preparation
of the photolithographic drawings of the maps to accompany the bulletin deseribing the Te Kuiti
Subdivision now in the press.  He named the fossils of wany collections made by the field ofhcers.
With Dr. Finlay, he wrote an account of the subdivision of the New Zealund Tertiary and Cretaceous
rocks.

Dr. H. J. Finlay made many determinations of the foraminifera in samples sent in by the field
officers and by oil companies. He also prepared descriptions of key species of foraminifera found
in the Cretaceous and Tertiary formations of New Zealand.

Dr. (. 0. Tutton worked chicfly ou the rocks and rock slides of the Otama intrusive mass of the
Wakaia Subdivision. e visited the area and collected samples from ceritical points.

Mr. T1. K. Fyfe, assisted by Moessrs, BoJ. Bagge, M. Gage, W. 1. Hall, and others, continued the
detailed mapping of the Greymouth coalficld.  Unfavourable weather again greatly hampered field-
work, which it is hoped 1o complete next season.

Dr. A. R. Lillie extended geological mapping over unexplored parts of the Dannevirke Subdivision.
The examination of this district, begun in 1936, has been greatly delayed owing to long leave being
granted to several of the officers engaged.  The field-v orle will probably be finished next scason.

During the winter Mr. R. W. Willett worked on the manuseript of the Glenorchy Bulletin, which
is now well forward. In November he began field-work in the Orvepuki Subdivision, o district
containing deposits of alluvial gold, coal, and oil-shale.  With 3. Welliaa, he prepared a veport on
the oil-shale, which is shortly to be published 1o the New Zealand Journal of Science and Technology.

In an endeavour to bring the Geological Survey into closer touch with the ceonomic problems
of the day, oflicers of the Survey have examined a namber of deposits of mineral substances likely
to be of nse in New Zealand industrics, though not themselves of high intrinsic value. Mr. 16, O.
Macpherson, alter preliminary investigation, recommended that the bentonitic clays of the Porangahau
district be trenched and sampled, a worl earried out by Mr. R G Coventry.  Mr. Macpherson also
examined deposits of white-burning foldspathic clays at Kaka, i Nelson, and these Mr. B, L. Taylor
is now prospecting and sampling.  Other < wits exanmined are those of manganese ore near Auckland
and the barite-fluorite deposit near Baton Saddle.  Mr. Macpheron slso traversed the cast shore of
1 Urville Island and the coast of Croixelles Harbour in search of eliromite, and prepared a reconnaissanee
map showing the distribution of serpentine on the former.  Iie visited Waibi, Thames, Manukan
North Head, and Great Barrier Island.

Mr. J. Healy mapped in detail, and prospected by boring, the sulphur deposits at Rotokaua, near
Taupo. His veport is to be published in the New Zealand Jowrnal of Science and Technology.  During
the winter he worked on the manuscript of the bulletin deseribing the Walkaia Subdivision.

Other ollicers examined deposits of commercial or possible commereial value.  Mr. M. Gage studied
the irot-ores of Onekaka, and advised prospecters for gold deposits in their work near Branner and in
the Big River area, Reefton. Mr. Fyfe visited the Alphine Mine at Lyell, and the mica deposit at
Charleston.  Mr. Willett reported on faller’s earth, near Gore, and collecied sands to be tested for stream
tin at Manapouri.  Dr. Hutton took samples of copper-bearing rehists outeropping in Kawarau Gorge.

Mr. N. Modriniak carried out geophysical work at Onekaka, where, hy seismic methods, he
determined the depth of the ore-deposit at a number of points. ile also examined dam-sites on the
Waikato River at Karapiro, near Cambridge, and at Ohakuri, near Atiamurl, using seismic and
magnetic methods.

Mr. TI. W. Wellman investigated, by nieans of seismic and magnetic methods, the oil-shale
deposit at Orepuki.  During the winter of 1939 he prepared the maps of the Glenorchy Subdivision
from aerial photographs and got ready the field-sheets of the Crepuki district,

Mr. A, W. Hamptou prepared the photolithographic drawing of the eleven maps to accompany
the Te Kuiti Bulletin,  He also made plans, sections, and graphs and did much other miscellancous
draughting, including the preparation of a lavgesseale nup for the Centensial Fxhibition, mentioned
later.

Mr. D. 1. K. Ross attended to the diffierent sections of the office work, as well as to the library.
He also prepared, chiefly in his own time, the numerous photomicrography llustrating Dr. Finlay's
accounts of the foraminifera.

Last year the thirty-third annual report of the Geological Survey was tssued and Bulleting 38 and
39 published. The head office of the Department published Geological Menoir No. 5 by C. 0. Hutton,
containing an account of the geology of part ol western Otago. Members of the stafl wrote the
following papers that appeared in the New Zealand Jowrnal of Science and Technology @ "The Titaniferous
lronsands of Patea, with an Account of the Heavy Residues in the Underdying Nedimentary Series”
“Optical Properties and Chemieal Composition of Two Micas from Westhuud 7 and a review on
R, . Fvans © An Inbreduction to Crystal Chemistry,” by (4 G, Hutton; and A Glacial Valley,
Mount Aurum, Skippers Creek Survey District 7 and * The Invineible Quartz Lode,” by R. W. Willett.
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To the “ Transactions of the Roval Society of New Zealand” H. J. Finlay contributed “ New Zealand
Foraminifera : Koy Species in Stratigraphy ™ (three parts) ;i J. Pinlay and J. Mavwick, " The Division
of the Upper Cretaceous and 'l‘orh;n‘y in, New Zealand 7 € O Hutton, = The Bob’s Cove Tertiary

Beds and the Moontight Thrust-fault ™ ¢ and M. Gage, ~ The Physiography of the Makara and Karori
: g yxiograph
Valleys.”  J. Henderson prepared o paper on < Underground Water in New  Zealond 7 that was

presented at an agsembly of the International Union of Geodesy and Geophysies. held at Washington
m September, 1939, and another on ™ Metasomatic Alterativn of the Country of the Awriferons Quartz
TLodes of New Zealand 77 appeared in abstract in Vol 24 of the 7 Proceedings of the Australasian and
>
New Zealand Association for the Advancement of Scienca.”  jle also revised a pamphlet on = The
AABROL , [ oaneement Jhno Ted st pamy
Mineral Deposits ol New Zealand 7 for distribution at the Centennial Txhibition.

The time of several officers was much Of‘/(tilni(‘({ hy work for the Centennmial KExhibition.  Dr.
Marwick spent several months on a seale model of “the Rotorun-T aupo regron = Dro AL R Lillie assisted
in this, and Mr. W. H. V. Baker especially had much to do with all parts of its preparation. To
Hustrate the work of the Geological Survey, Dr. Marwick eot towether a series of photocraphs, most

> S = = ful 1 )
of which were taken by Mr. Do Ho K. Ross. Mr. Ao W. Hampton spent four months in compiling,
draughting, and colouring the large-scale geological map of New Zealand that was exhibited, and in
preparing data for the forthcoming Centennial Atlas.

DANNEVIRKE SUBDEYEILON.
By A. R. Lire,

Between October, 1939, and March, 1940, the writer mapped in detail some 160 square miles.
b E

Since the regions ma »pc(,l comprise two dl.stmut areas, that of Pourerere to the east of Waipawa

and the survey districts ()f Mangaotoro and Taloraiti cast of Dannevirke, they are discussed separately.

MANGAOTORG AND TAHORAITI SURVEY DisTricTs.

The dominant towowmphiu features of this area are the Waewaepa Range, formed of grevwacke,
and the adjoining Puketoi Range, of sandstones and limestones. The valley of the Mangaotoro separates
these two. o the north of the Puketois the isolated mass of Tuturewa, hounded by she deep Manga-
maire Stream to the south and the Mangahei Stream to the north, dominates lower surrounding country.
The massily of Pasron and Ahiweks to the north of the Mangapuaka River mark the southern limit
of Takapau Burvey District, where the velief is much more pronounced. To the cast of the Puketois,
Tuturews, and Abiweka there s a broad depression occupied chiefly by thungia mudstones and
separating these hills from the Whangai Range.

A (ll\sm bed plateau ab o height ol approximately 900 ft. occurs cast of Dannevicke 1 16 has not heen
traced to the south. A broad terrace at an approximate level of 650 ft. at Dannevirke slopes gently
to the Manawat, where its hieight s about 600 ft. At points near Dannevirke it can be seen that there
are o main ferrnce and o less macked intermediate terrace some 20 1. or 30 16 higher, but the
intermedinte terrace appears al points to grade into the main terrace. The main terrace can be traced
for many miles following the Manawatu and its tributaries. Thus it can be traced far up the Mangamaire
Stream into the Tinakire Stream and along the valley flabs of the Mangaotoro River.  This terrace
represents a [aitly long period of still stand. There are other lower terraces along the Manawabu and ity
tributaries, but none of any importance.

Structure.

The syneline ot Thungia mudstones to the west of the Whangai Range is bounded by an anticlinal
“high 7 of Cretaccous rocks, forming a continuation of the Tinui beds mapped by Mr. Ongley in the
Kketahuna Subdivision.  The Cretaceous, steeply dipping or often vertical beds, in this anticline appear
ot the map as two long tongues projecting northwards Vﬁ'om the south limit of the subdivision. The
castorn tongue 1s continued to the north of the Weber Road by w narrow inlier of Cretaccous shales.
The western tongue is not found north of the road, but must be represented by a lault, since part of the
Tertiary sequence preseid in the south appears to be cut out these.

To the west of the anticline succeed beds which, striking usuadly No 357 W, dip \\v,‘t\\(mln They

range i age from Tutamoe to i(*tmw and the u,)}w‘ members form the saramits i Oporac and
Tubarewa, which wre continuous with the westward dipping lml ol Ahiwelka. 'l‘h«w‘, ])U(lh form the
castern limb of the syuncline which i3 marked m the country to the south-west of Ahiweka,  This

syneline is continued through Tuturewa to the vieinity of \)pumv \\lww, about a mile and a half north-
west of that summil, it is again to be scen, now relatively shallow. There u slight fault oceupies the
synclinal axis. This syncline is bounded to the west by o fault (Fawdt A), which i the Mangapuka
Stream hrings easterly dipping Te Aate limestone against Tatamoe sandstones with a strong \wstmly
dip. On 1}1(- Oporac massil the sume fault has o nwhuw'v throw, hut occupies an ant I(Illldl erest i
the Petane Hmestones. To the cast of “uoroa dnoﬂlu shallow syncline succeeds nul is visible in the
Petane beds.  The western edge of this syneline is sharply turned up and a greywacke mass some one
mile and a hall long and a quarter mile wide 1 faulted (Fault B) against thc Petane fimestones.  This
Fault B is a continuation of the Rangitoto Fault mapped by Quennell in south-western Takapau
Survey District.  Beds ranging in age from Lhuangia (barely visible) to I’Mzmo are Taultoed ng;tin\*t the
western side of this greywacke mass. The faults l/ounfhnw the castern and western adges of the
wreywackes coalesce and continue to the south-west as a nein fault-zone (8) running west ol Tuturews
Rowd.  Thenee it continues patallel to the Mangaotoro River down the castern edge of the Waewaepa
Range, where it separates the greyw ackes from the Petane heds that form the Puketol Liidlls. The
outerop of Wacwaepa gre )\\a( ke gives ab s northern extremity o thin- pointed vutline on the i,
and a branch of Fauit B may also run for some distance along the western edge ol the greywackes.
Farther south, however, this Ltul is replaced by a stratigr ])hlc contact hetween Opoiti conglomerate
and greywacke.
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Another hranch of 1he Rangtioto Fault (Fault () diverges westwards to the north of Paeroa, and
alter running \‘muh west and westsouth-west crosses the Manawatu River twice and later reaches the
western (\(ltu\ of the Waewsepn grevwacke.  West of Fauli O come muarked dip-slopes of Te Aute and
Petane heds which give place to w minor syneline and anticline visible in the Manawatu in the vicinity
of the Otope Road junction.

As arule the strike of the heds in the reyion iy approximately N 307 150 The faults ave high-nngle
reverse faults dipping westwards, and tend generally either to follow the diveetion of strike of the beds
wto run suddenly southi-west, transverse to the sbrike,

Stratigraphiy.

Mesozoie (?) Greywackes.—The greywackes of this area are n\ll(.]]y indurated, of fine grain and

always much weathered.  They arve cut by joint and shear planes which are covered by 1|nn films of

manganese oxides.  Bands of Iinv red chert occur occasionally, and at one locality o thin band of softer
vellow mudstones hag been observed. No fossils have been found o date.

Cretaceous Series. ~The (retaceous, found north and south of the Weber Road near the Mangatuna

Road, is represented by chocolate shales, weathe Heht grey, which enclose lavge concretions of

I ) b &
hard grey limestene with @ honey-coloured weather T

v These beds distinetly resemble the Waipawa
shales.  Oceastonal beds of ulluumm( sandstone are encloged within the beds of shale.

Bortonian Series—Adjoining the Cretaceous rocks are sandy dark-grey mudstones of a fucies
resembling that of the Thungia. Pyrite nodules are abundant in some parts of the formation and
bands of greensand also oceur.  The mudstones have yielded a Bortonian microfauna.  The thickness
is probably between 300 ft. and 50O ft

Thungia Series—In the vieinity of the Mangatuna Road junetion the Bortonian mudstones pass
up into yellow calearcous mudstones which somewhat resemble those of the Weber formation.
Dr. Finlay, however, has found that these mudstones contain & microfauna different from that of
the Weber and probably representing w special facies fauna of the Lower Thungia.  These calcarcons
mudstones are not more than 100 ft. or 200 [t thick. At some localities a sandy limestone band
replaces the mudstones, and where present forms a fair marker of the Bortonian-Thungia boundary.
This limestone contains a fauna of peleeypods and abundant corals, which are also to be found in
the adjoining mudstones both above and below. At a slightly Tower horizon than the coralline
limestone there is a similar limestone band containing abundant brachiopods, hut this band is less
continuous.  The Thungia mudstones above the corslline marker are rather sundy, and there iy o passage
into the sandstones of the Tutamoe.

Tulamoe  Series~The Tutamoe congists of massive soft grey sandstones.  Oceasional sandy
limestone bands have yiclded a good fauns including abundant Stuthiolarie callose. 'The thickness
is wbout 1,200 ft.  On the western side of the Cretaceous anticlinal © high 7 already mentioned a good
stratigraphical contact between chocolate shales of the Cretaceous and a sandy limestone with
Tutamoe fauna has been observed.  The presence of Bortonian on the castern side of the anticline
not far from this contact indicates an extensive overlap of the Tutamoe formation,

Mapiri Sevies.—16 bas not heen possible to sepmrate the Mapiei formation in this region, Tt s
possible that part of the sandstones chusified as Tatamoe and Opoiti are of Mapiri age.

Opoili Sepies.—Solt, grey sandstones resembling the Tutamoc have yielded Opoiti faonas. These
sandstones are M)]il(ilm(‘\ finely handed, and bands of shelly limestone cecur near their base,  One
of these bands containing eveywacke fragments has cocasionally heen located at the base of the
formation overlying the Totamoe sandstones. On the western side of Waewaepa Range near Otope
Stream mm(iy conglomeratic Huiestone reete o direct stratigraphic contact on th(‘ <"r<*ywzt('k(‘s which
pum nt an erosion pi.mv dipping westwards ab approximstely 20°0 The Opoiti Meries is usually from
1,000 £t. to 1,300 ft. thick.

Te Aute Series. At the base of the Te Aute Hevies there is o conrse, sandy, shelly limestone
yielding, as a rule, a good fauna.  The lower part 01 the limestone hand containg abundant pebbles
of sandstone, mudstone, and greywacke. Rarer pebbles of calearcous conglomeratic, worm-bored
%and%tono are derived from the ()Imiti and are evidence of strong local erosion of tlzlt formation.
The Te Aute limestone band varies from 20 {t. to 50 {6, in th(l\m\s but iy, i places, represented
hy less ealearcous and dess fossilifervis conrse, vellow sandstones. lh{' lnnvntonn band 13 covered by
solt, grey mandstones with an orange, weathe l“(l surfaee.

In the eastorn parct of the region near Oporae the Te Aute appears o be about 10bo [t thick,
but west of the Waewacepa Range the Te Aute Berles abtalns an approximate thickness of 2,5()() fr.
and a second limestone hand is strongly developed some 500 ft. above the basal limestone,

Petane Series.— LPetune vocks are similar to those of the Te Aute Series. Hast of the
Waewaepa Range there are three marked Jimestone bands, ranging in thickness from 30 ft. to 60 ft.
and separated by soft grey sandstones;  the serles 1s approximately 2,000 ft. thick. West of the
Wacewacpas there is only one good shelly timestone band, regarded as the base of the formation.
There are also some boor local «l(,ulupmonts of shelly limestone.  Between the hasal limestone and
the Mangatarata heds there is approximately 800 ft. of Petane beds.

Mangaterata Series. The {irst appearance of white 1)11”:1L(‘()11\ sandstones .«lmu\ thie Petane heds
is regarded as the heginning of the Mangatarata Berles, which consists of grey sils and current
bedded pumiceous sandstones interbedded with greywacke gravels.

Pleistocene and Kecent. The gravels ol the high plateau and main ferrace are presumably of
Pleistocene nge. The later gravels ol the Tow terraces are Recent.
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Economic (Feologyy.
The silica sands in the Mangatarata Leds have heen used in foundry work, The pumiceons silts
of these heds could he nsed i sendsoaps or as a filler in hitwminous surfaces,
The shelly Timestones of the Te Aute wnd Petane could he nsed for agiicaltural purposes, hut are
not of righ grade.

The gravels of Pleistocene and Recent age are much quarried for road-making material.

Faint, oil indications are known only in the region adjoining the Whangai Range.  The overlap
ol Opoiti beds on the greywackes in the Waewaneps Range makes the chances of finding oil-hearing
hed in the Dannevirke basin highly problematical.

MoruoraratA NORIT-RASTERN AND POURERERR SURvVEY DisrrIcors.
Structure.

Bast. of the Tangatupara Rangex there is o hroad synelinal depression of Thungia mudstones
representing the northern continuation of the Akitio Syncline.  Between the Whangai argillites of
the ranges and the Thungia mudstones the Wanstead formation is usually present, but longitudinal
faulting has obscured the stratigraphical relations.

Some three miles east of the ranges the syneline is interrupted by an anticline which runs north-
north-cast across Pourerere north-west.  This anticline discloses Bortonian hentonite and greensands
south of the Kerrytown Road - Farm Road junction, but farther north the special facies of the Lower
Thungia, i the form of yellow calearcous mudstones, appears. The anticline crosses the Pourerere
Road where it cuts a low ridge formed of Wanstead and Whangai formations.  Kast of the anticline
the Thungia mudstones reappear dipping gently west or flat-lying. They are capped by Tutamoce
sandstones, which form the prominent summits around Omakere Smti(m»f-n:i,m(-,ly, Omakere Hill,
Trig. €, Trig. A, and Trig. X,

The region between these summits and the coast is very complicated and requires a closer study
in the light of micro-faunal evidence. There is un axial vise towards the north and perhaps several
crogs-faults with an approximate cast-west orienfation bringing older beds to the surface in the vorth,
One and a half miles west of Clareineh Station the Thungia mudstones assume a westerly dip, and
Cretaccous heds appear te the cast, forming a complex anticline. These Cretaceons beds are clearly
visihle in the upper part of the Mangakuri Stream, but hoth their structure and stratigraphy is obseure,
The rocks are generally fanlted and sheared, and slumping hides many of the critical contacts. There
appear to be formations exactly resemblimg the Whangai, the Tapuwaeroa, and the Raukumara, as
well as bentonite in this anticline. The Cretaceous beds are overlain hy the yellow ealcareous mudstone
facies of the Lower Thungia.

Along the Mangakuri Road a fault-zone separates the anticline from a thin steip of Thungia
mudstones, but another anticline of Cretaceous mudstones and hentonite neain oceupies all the country
to the cast between the road and the coast. The Cretaceous beds can be traced s fur as Pourcrere,
where mudstones, presumably of Thungia age, are faulted against the castern margin of the Cretaceous,

The country to the south and sonth-east of Clareinch Station is occupied by Thungia mudstones.
The presence of gag-springs and earthquake traces at Roundaway Station on the Pourcrere Road
marks the continuation of the Pourerere fault-zone noted on Mangakuri Road. Thence the Pourcrere
Fault must extend along the western edge of Frenchman’s Cap, where it has o downthrow to the cast.
A transverse east-west fuult with a downthrow to the south probably runs towards the coast from the
north of Krenchman’s Cap. This outstanding hill is formed of hard, shelly conglomerates and
alearcous sandstones of Tutamoe age, which have a steep casterly dip. Succeeding these heds to the
agt of the summit are solter sundstones and mudstones of Tutamoe age and Mapiri mudstones, which
are diflicult to distinguish lithologically from the Thungin, A marked anticline of Tutamae sandstones
reappears about two miles cast of Frenchiman’s Cap.

Stratigraphy.

Raukumara Series—In a stream some 10O chains north-north-west of (lareinel Station massive
dark blue-grey mudstones have vielded abundant Inoceramus.  These ave similar to the Tnocerams
found in the Whangai Range, and Dr. Finlay reports a microfauna similar to that of the Manguotane
mudstone.

Tapuwaeroa Sevies. ~The lowest part of the beds, here classed as Tapuwacroa, are well exposed
in Mangakuri Stream, 105 chaing west of Clareineh Homestead.  They consist of greenish white
argillite that weathers fo a rusty colour, and bands of jade-green sandstone, all intricately folded and
sheared.  These beds arc.overlain by carbonaceous sandstone and mudstone with occasional baneds
of breccin made up of fragmente of white mgillite, At another I(tc::lity simifar heds pass up into a
fine-grained conglomerate containing Ostreq lapidlicole.  Cannon-ball sandstone also occurs. The group,
ag a whole, is characterized hy hands of carbonaceous mudstone and current-bedded grey sandstone
and particularly by fine-grained conglomerate of c¢revwacke and imetamorphic rocks containing
Ostrea lapillicola and many {raginents of Liocerains.

Wanstead Series.—This consists of fine grey mudstones and hentonitic clays.

Thungia Series. The special calearcous fucies of the Tower Thungia is often present. The higher
parts of the Ihungia consist of fine dark grey mudstones.
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Totamoe Series—Tntamoe microfaunas are recorded by Dro Finlay from mudstones somewhat
Tower than the first marked sendstone bands of the Totamoe.  The more ehavacteristie Tutamenr
consists of bands of hard sandstone interbedded with mudstones. The candstones vary in texture
From conrse to fine, and there are oreasiona] vonglomerate bands. These sandstones have taadly o
calenreous content and contain abundaut Amphistegine.  The upper part of the Tatamoe consists of
softer grey sandstones,

" Maptri Series—Bands of pumiceous white sandstone oceur at the hase and are covered by
mudstones similar to those of the Ihungia,
Feonouie Geology.

The hord Tniamoe sandstones have been quarried for read-making purpeses at Frenchimnn's
Cap and beside the Pourerere Road about 140 chains north-east of Omakere Station,  These quarries
are no longer worked.,

Near Roundaway Station on the Pourerere Roud there is an old gas-spring which cave o vegular
discharge for one year after the Murehizon corthquake.  Karthquake traces 81t to 9 ft. deep were
found on this site at the time of the Napier enrthqueke, and oceasional slight discharges of Hogpid mud
still ocenr,

There is a very large depesit of hentonite along the coast cast of Clareinel Station and north of
Poanui Point.  Sumples taken from this deposit indicate the presence of high-grade materinl,

ORKPUKT SUBDIVISLON.
By R. W. Winrerr,

Tield-work was commenced in the Orepuki Sabdivision in November, 1039, and by March, 1940,
an arca of some 180 square miles had heen mapped in detail, comprising the entire Lengwood Survey
District.  Adverse weather conditions and heavily bushed country greatly hampered the progress of
the survey.  Special attention was given to a detailed examination of the Orepuli oil-shale deposits,
this work being assisted by seismic and magnetic surveys.

TOPOGRAPHY AND STRUCIURIE.

The outstanding topographic feature of the area is the Longwood Mountains, a rounded, flat-topped
mass, extending north and south through the custern part of Longwood Survey District.  They range
in height from 2,300 1t. to 2,850 Tt Near ihe northern end the headwaters of the Waimeamea River
rise in o low saddle between the Longwoods and Hekeia or Bald I, a rounded igolated knob in the
oxtreme north of the arca.  To the west they are flanked by low flat-topped hills and ridges and
extensive river terraces,  Along the westorn base of the Longwoods the Waimeamen River flows south
1o Te Wae Wae Bay and separates the main mountains from the foothills to the west. Towards the
south the Longwood Mountains terminate in a group of low hills occupying the Pahia-Riverton area
and forming the coast-line ~namely, RBound Hill, Pahia Hill, Ruahine Hill, and Orake Bl

In the Orepuki area an extensive terrace extends from the coast to the bhase of the Longwoods,
a distance of about three milex.  This terrace extends north along the base of the Waihoka foot-
hills and joins the terraces of the Waian valley, and eastward skirts the coastal hills as [ar ay the
Aparima River.

Tn the Tower Waiau Valley are well-preserved and extensive terraces at heights ol 35 ft., 50 ft.,
and 85 16, that skirt the base of the foothills and the edge of the Waian River’s flood-plain.  These
terrces meet the coastal terraces ab o point a mile north-west of the mouth of Grindstone Creck and
form a cliff some 170 (£, high.  The streams have cut fairly wide channels in the higher terrace (85 11.)
and have enbrenched themselves in narrow channels in the lower tersaces.  This rejuvenation of the
streams can be soen to advantage where the terraces merge, a narrow, deep channel cut in the bottom
of the wide upper gully.  The constal terrace extends from Wadau mouth to Monkey Tsland at the southern
end of Te Wae Wae Bay, and ranges in height from 40 ft. to 170 ft.  Remnants of o constal Lo
30 f. to 45 6. in heicht, can be seen around the headlands and hays between Pabin Point, and
Colac Bay. Generally the texrace rises from a wide wave-cut platform, which, south of Orepuki, s
prominent feature of the const-line. The wave-cut platform is always covered with a vencer of rounded
ioneous boulders, with here and there partly consimed stacks and several almost-stacks, T seversl
places heach gravels are to he found on the terrace remmants. The wave-cub platform is in weatherced
igncous rocks, except in Te Wae Wae Bay, where the harder sandstanes of the Orepuki Sevies furm the
platform.  Likewise, in the case of the coastal terrace where the soft Grepuki Series b
the clifling has been continged on the weathered fencous complex, large unwenthered cores heing Telt
as houlders resting on a wave-cut platform.  To the past the rapid retreat of the ¢liffs, compozed of nern-
rvesistant clays and sandstenes, has been responsible for the rejuvenation of the main strawmy, such os
the Grindstone Creck, Neep Creek, Waimeamea River, Taunea Stream, Falls Creels, and Kemp Creek.

The structure of the avea is by no means clear, espeeially in the Orepuli district, where exposures
of the Tertinry Jieds are few.  The evidence suugests that the Tertiary beds were had down on a
comparatively level surface cuf on the igneous con slex, and later folded into o series of synelines and
anticlines alone a north-south axis, The hypothosis is supported by evidence ehtained {vonn geophysical
surveys.  The Tertiaries were then veduced to a gendle sloping erosion surface, upon which the Orepulki
Hevies was deposited.  Along the contact of the Tertiary roeks and the igneons complex, the dips on
the hasal conl-measures arve [airly regular, and, near Orepuki, there s nothing to support the suegestion
that it is o faull contact, nor is there any evidence of an overlap on to the granite. The Orepuki
Series extend over the Tertiary surface and overlap on to the ieneous complex, resting on the faily
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flat surlace cut n the complex where the Tertiaries are missing, as. for example, i the area gouth and
east of Orepuki.  Two fairly strong north-north-east-striking faults have heen observed, one in the
Tertiary rocks at the mouth of Grindstone Creek and another along the course of Fryer (reek, where
the Waimeamea Series have been faulted aga inst the granite. \‘1:1(‘])!)01‘\‘011 (1938) deseribes a recent.
fault striking north-nerth-west and affecting the Orepuki Series at Round Hill.  Exposures along
this fault are now obscured by tailings and numerous slips, hut from the evidence that can be
obtained H appears that the fault controlled the course of the Ourawera Stream after the Tower members
of the series were Taid down,  The upper sandstone layer appears to be continuous across the fault.
Where the fault was exposed by gold-mining operations the old miners state that it was a clean-cut
wall in the igneous basement,

Along the castern slopes of the lower Waiau Valley the foothills appear to be remnants of higher
terraces, 300 ft., 350 ft., 500 ft., and 6560 ft. The Tertiary beds are probably faulted against the
granite, though the evidence is by no means conclusive.  The course of the Waimeamea River seems
to be controlled by the original folding direction, its valley being a continuation of the main syneline
at Orepuki.

STRATIGRAPHY,

Waiineamea Series —Blue mudstones, earbonaceous mudstones, the Orepuki oil shale, and brown
coal make up the basal Tertiary beds in the area. The mudstone contains a few marine fossils,
together with well-preserved leaf impro«ions, and in the upper beds there are numerous calearcous
coneretions.  The shale, about 4 {t. thick, rests on 10 ft. to 201t of hard brown coal which in turn
rests directly on the basal igneous (.mnp](x. These beds are exposed in the Walmeamea 'l(i\w-r, Stony
Creek, and the Taunoa Creck. Two small ontcrops of coal were found near the contact with the
basement at the head of Mary Ann Gully. The total thickness of these beds is about 500 1

Taunoa Series-—A thin conglomerate band of igneous cobbles and some white argillite cobbles
separates this series from the undm]ym\r Walmmmm Series.  This conglomerate band is exposed
in Taunoa and Stony Creeks, where the Taunow Series is best scen.  The rocks are a thin band of
mudstone passing  up imto a  hard, well-compacted fossiliferous sandstone.  The fossiliferous
sandstone outerops in the lower Waimeamen River, as well as in the previously mentioned streams.
The thickness of the Taunoa Series is probably about 500 {t., and, together with the Waimeamea
Series, they make up the Tertiary rocks of the Orepuki district.  These rocks are important from the
cconomic point of view as they contain the oil-shale deposits and coal-seams of this district.  Pending
an examination ol the fossil evidence, no age has been assigned to these rocks.

Waihoka Series.—Txtending north-west from the mouth of Grindstone Creek for about a mile
along the coast are numerous exposures of a Ti('lrly fossiliferous fine-grained, light blue, marly
nmdst(m(‘ dipping west-north-west at 23°.  They contain large calearcous bands (Llonw the lul(l(lmﬂ—
planes, which are especially well shown at Grindstone Creck. Here a fault has thrown down against
the mudstone a sandstone containing similar calearcous bands.  Between the sandstone and the
mudstone is a thin gritty band, containing numerous large foraminifera. These beds continue up the
Waiau Valley, being exposed in Saddle (/l(‘(‘]\, Holly hum, and Arthur Creck, where they are overlain
by a hard gritty sandstone and in places show thin lignite seams with leaf impressions. The dips in
the Waiau Valley are rather irregular, but are genem,lly to the south-cast and suggest faulting.

Orepulii Series.—A thickness of somo 400 ft. of unfossiliferous sandstone, carbonaceous sandstones
and silts, poor lignite beds containing large quantities of partly carbonized timbor and lenses of
heavy conglomerates and gravels, directly overlie the Waimeamea and Taunoa series with marked
angular uncomformity throughout the district adjacent to Orepuki. At the base of the Orepuki
Series there is a well-consolidated conglomerate composed of weathered, rounded igneous pebbles.
The Orepuki Series forms the coastal texrrace from the Grindstone Creek to Monkey Island, and patches
are found forming terrace remnants along the coast south of Monkey Tsland.  They extend inland
to the base of Hm Londwoods and east to (/oh(* Bay. Oceurrence of the fresh-water mussel Diplodon
in the sandstone at Round THIL has been noted.  Throughout this series occur the gold deposits that
have been profitably worked for the past sixty years. Associated with the gold is a considerable
amount of platinum, which is saved along with the gold.  Park (1921) placed the age of the Orvepulki
Series as Pleistocene, though the sandstone at the base may be older, for there is a sh‘ong unconformity
between it and the lignitic beds and sandstones above, but any attempt to give these heds an age
is hampered by the Lu,I\ of fossil evidence and by the fact that they are )ouulmr to the Orepuki area.

Late Pleistocene and Becent-—The terrace gravels of the Waian Vall(zy form late Pleistocene
d('p()s‘it‘s and the fine and even-textured clay deposit over the Orepuki can probably be classed as such.
Thix clay formation, ranging from 10 ft. to 15 ft., covers the Orepuki Series evenly and contains a few
wind-facetted pel)bles. \\ hme it 18 well exposu] as in the old workings at Orepuki, it exhibits a
vertical jointing characteristic of loess deposits.  The Recent deposits are largely represented hy
the wide flood-plain of the Waian River, together with the widespread tailings and alluvium from
the old gold workings at Orepuki and Round Hill.

Lgneous Rocks.——The basement rocks in the arca consist of granites, diorites, gabbros, and norites
of a large igneous complex.  The Longwood Mountains and all the coastal hills are made up of rocks
of this igneous complex.  The surface cut in these rocks upon which the Tertiaries rest is deeply weathered
and fairly soft, a feature characteristic of the basement throughout the district.  Along the coast from
Monkey Tsland to Colac Bay there are magnificent exposures of the rocks of the igneous complex,
exhibiting strong joint systems with numerous basalt dykes. These coastal rocks are largely gabhros,
diorites, granites, and norites, but, pending detailed petrographic work, these are purely field classifica-
tions.  The dominant joints are in two groups—one with strikes lying between 90° and 1077, and the
other with strikes between 327 and 48°. The less prominent joints fall into four groups, of which the
general strikes are 156°, 65°, 316%, and 3407 respectively.  Differential weathering is a feature, the
granitic rocks weathering Id,,slel than the norites, with the result that norite boulders cover the wave-cut
platforms and ocenr on the coastal ridges, and on the summit of the Longwoods.
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Ecovomic (GEOLOGY.

Gold. The gold-bearing gravels and silts of the Orepuki Neries have heen worked extensively
during the past sixty years over an area extending from Wanueamen River to Ourawera Stream at
Round THll.  In past decades a considerable amonnt of work was done o the black sands on the beach
of Te Wae Wae, but to-day these activities are confined to two or three partics. At Orepuki there
are at present four parties carrying out sluicing operations, while at Round Hill extensive work is
heing carried out by the Round Hill Gold Mining Co. with considerable suceess. The gold s fairly
evenly distributed through the entire Orepuki Series, there being no particular auriferous formation.
In the Orepuki district the bottom is generally the Waimeamea or Taunoa Series, Jocally known as the
“papa” bottom, and in the Pahia - Round Hill area the weathered igneous complex forms the bottom,
termed the © diorite 7 bottom by the local miners.  All parties working in the area are receiving a
good return for their labour, and there ix no reason why there should not be more activity than there
18 at present.

Coal—At the base of the Waimeamea Series, immediately below the oil shale, is 10 ft. fo 20 It.
of hard hrown coal. This coal has been worked in the past ab several places in the district, just cast
ol the Waimeames River, near Taunoa Creek, and at the shale-works where coal was obtained during
the shale-mining operations. A small open-cast mine is ab present working on the banks of the
Wainmeatmea River, producing enough to supply a part of the local market. In the Orepuki area there
is an extensive coalfeld that should be of considerable importance in the future.  This field is bounded
by the Waimeamea River in the north and by Falls Creek in the south.

0il Shale.— A fuller report on the work carried out on the Orepuki Shale deposits will appear in
the New Zealand Journal of Science and Technology.  In 1899 the New Zealand Coal and 01l Co, ereeted
works and began mining the shale on the eastern bank of the Taunoa Clreek, about two and o half miles
from Orepuki. A drive was put in for a distance of 900 (t. down the dip of the shale, which is here
95° south-south-east. Some 14,000 tons of shale was obtained during the period the works were in
operation. Shale was also mined on a small scale at the Waimeamea River, where the outerop is only
8 in. thick, and near the shale-works it was obtained by sluicing.  In the main mine the shale was
4} ft. thick, which is the average thickness m the area adjacent to the works.  Tn the year 1908 the
Noew Zealand Coal and 0l Co. had four bores put down on their property, along a line running north-
north-west from the shale works and on the southern bank of the Taunoa Creek. The depths obtained
from these bores agree with both the geological and geophysical evidence.  Samples from boreholes
were treated, and the following table gives the borehole information and the treatment results 1

Bore Depth of Top ‘ Thicknoess (}'r'l?(}g)rgil ‘ Ammonium Sulphate,
) Shale. ’ per Ton l Pounds per "Ton.
""" - ¥t wm | ®ew | | o
1 . .. 130 6 4 6 45 21-9
2 .. .. 287 0O 4+ 9 36 25-0D
. . .. 375 6 4 8 45 31-0
4 .. .. 479 3 4 3 45 28-30

These tests were carried out by Ronald Johnstone and Son, of Glasgow. An estimation of the
amount of shale available is given in the more comprehensive report referred to above,

Other Feonomic Deposits—There is no limestone of any value in the area discussed n this report.
The fine-grained, marly mudstones that oocur at Waihoka may he of value to the cement-making industry.
Road-metal can be obtained in unlimited quantities from the gravel terraces and flats of the Waiau
Valley, but there are no exposures of the igneous complex suitable for quarrying.

COAL RESOURCES SURVEY.
By H. E. ¥yre, M. Gacr, axo W. B, Harw.
FikLp-woRK.

Tn the later part of the 1938-39 season, ficld-work continued in the same areas as were described
in last year’s annual report.  Preliminary traverses were run along the ridge between Brunner and
Mount Davy mainly for the purpose of tying in the earlier detailed work of H. A, Elis in the Coal
Crook basin,  This enabled his survey, with additions by the present survey, to he incorporated in
the new plans.  Traverses were ran in the headwaters of hranches of Coal Creek rising on the Mount
Davy ridge, and on the spurs between them. In Seven-mite Stream geological observations were
made in and around Moody Creel, and Baddeley and party leases in connection with mining problems.
During the winter months the Coal Creek Dasin was triangnlated and many points were fixed along
the Branner-Blackball side of the coalfield in preparation for geological work. Weather conditions
did not permit completion of the observations until well into the present season.  Also during the
winter some geological progpecting was done in the Williams and party, Hunter and party, and
Moore and party areax. At the commencenent of this season survey lines were cut along streanis and
ridges at Roa, and surface prospecting was done in anticipation of geological work.

The field-work is not yet sufliciently advanced to permit definite correlation hetween two areas,
for each of which the stratigraphic sequence is satisfactorily established.  In the following account,
therefore, these areas, which are separated by a line running roughly from Blackball Peak to the
oubfall of Cavern Creek, will be referred to as the north-western and south-eastern arcas respectively.
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sl oo s e Brunaer cosl imeaseses Bave been stadied on the western slopes of
Mount Duvy i Ghe Pevensntie and Coal Creek valles The outerops of different members of the
Paparoa measures were teaced in the Seven-mile valley for corelation purposes, for information
about Fauits, and to assist 1 selecting sites for deep drilling. The detailed work is largely complote
except for the area west of Hpeing Creek and immedintely north of the Seven-mile Mteeam. The
survey D advised on geological atters concerning the Liverpool State Colliery and  several
co-operative mines, reports and phans having heen prepared ju this connection.

North-western: Area~ With consideration given to the geologienl aspect of mining diflicultios,
detailed correlation of seains and the elucidition of Tanlting continued in this area.  During the carly
part of this season the mapping of the south side of the lower Ten-mile valley was completed
and attention has since been concentrated on Griffiths, Nine-mile, and Kiwi streams. The main
traverses along erecks and ridges having been (’ompldcd the detailed m: apping of intervening arcas
15 in progress.  Special attention is being directed to faulting and structural problems in the vieinity
of the Htrongman State Minc.

Brunner Area. - -(eologieal wurk has recently heen commenced in this area as a preliminary {o
geophysical experiments .unwd at the clucidation of the fault system.

STRUCTTURE.
South-caslern Area.

The Seven-mile valley, Coal Crecl, and the south-western spurs of Mount Davy affond a
generalized section across the coulficld, showing two nerth-north-cast-striking asymmetrical anticlines
separated by a o complex strongly faulted depressed zone.  To the cast of these structures a
comparatively undisturbed dip-slope capped by Brunner beds extends to the crest of the Mount
Davy  Brunner vidge. The wouthern portion dips evenly westward, but northward the strikes
swing in a broad are so that on Mount Davy and in Davy Creek the (11])S are to the south-west @«
Immd intensely faulted avea with widespread deep talus separates the northern end of the strocture
from an anbiclinal structure o the west. AL these struetural wnits are more or less disturbed by
normal and compressional foults, the former with displacements of up to several handred feet.

The axis of the western anticline crosses the Beven-mile Ntream at Moady Creek Mine, passing
northward along the sopes west of Spring Creek 5 but southward 16 has been mupped only ws far as
Coal Creek, passing close by Trig. A, l);sm])hnﬂ the broad western flank the Dunoltic Fault has o
downtlirow to the west of up to 150 11, Other faults with displacements of from 12 ft. to about 50 {t.
are known, hd\lll!’, been encountored in the old Potnt Jlizabeth State Coltiery and neighbourving
co-operative mines.  Hrom the M(muv Creck \“‘nm a Foult appears, increases to about 1246 of throw,
and dies out within a distance of dlmut 3 chaire. AN the more important favlts strike befween nmih
and porth-cast.  On the steep east-dipping nmb of the fold, elose- hl))((‘(] faults bieak up the terrain
intio narrow blocks such as that in which Baddeley and l’m‘ry worked an exceedingly steep seam.  The
old cast-dip workings ol the Vl<>4a(ly Creek Mine are similarly situated on the steep cast limb,

The synclinal ares to the cast s so disturbed that it is better to regard it as a complex depressed
and faulted bele.  From Coal Creek it crosses the divide into the Seven-mile v: dley near Bend Creek,
bhence up Bpring Creek and over the saddle info the watershed of Bishop Creele.  This fuult has been
referred to in previous reports as the Spring (u‘el\ fault-zone.  Within the disturbed zone, but
apparently free from sevious fanlting, one west-dipping block extends castward from the Runanga
water-supply tunnel for about 16 chains. It,s eastern nuargin is o sharp fexurve producing steep
north-casterly dips. A short distance farther to the cast, there is a fault, which, although obscure,
undoubtedly has o considerable uptlirow to the east, and beyond which lics another \w,xt—(hppmg
block about 3 chaing wide. These are the casternmost blocks coutaining workable wembers of the
Point Blizabeth coal-measures—that is, the uppermost Paparoa seams—and are to be developed by
Currie and party from the Seven-mile side.  The arce of worksble coal i restricted by the taults
and by the barvvier required to he left to protect the waterworks.  Lu thix vicinity the trend of
structures, meluding faults, has swung west of the meridian,

Hastward from the depressed zone is the west flank of the adjacent anticline hroken hy faults,
mostly normal, of the dominant north-cast system.  The erest of this structure can be followed
from: Batty Creek northwasds weross Coal Creek, the Seven-mile Stream, and on the intervening
ridges.  Thence northward 1t parallels the meridional reach of the Hoven-mile Btream. It maintaing
its ddentity as o generalized structare through the Liv (*Ipool State Mine and beyond to the northern
margin of the coal-measures in Otto Creek, dlﬂmuuh considerable complexity appears in this northern
area.  The Denston Fault, which bounds the P:Jm s Bection of the Ll\m]mul Mime to the west, is
probably ideniical with o fault west of Hunter and party Seven-mile workings, but it has not heen
detected routh of the Heven-mile Stream,  The area west of the Denston Fault appears to be too
broken by close-spuced faulis and too uncertain us regards conl content to be attractive to co-operative
miners,  The crest of the eastern anticline is disturbed by w small compressional fault at Tyson
Creek 5 this was investigated in detail during the selection of w site for o deep borchole.  One of »
group of north-cast-striking faults east of the stroctural crest crosses Williams and party lease, but
from surface observations in Coal Creek and on cliffs above the mine it is anticipated that this fault,
if not entively absent, will be of small throw in the new workines.  Tn addition to the main north-cast
fault system, an east-west set of fractures ave chiefly known from the mine workings, but appear to
be generally of small displacement.  This field generalization was applied to faulting problems in
Willianes and palty Mine, the party being persuaded to prospect through an east-west fault, therehy
proving it to have disp laced the seamn by un amount little more than the height of the coal.
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In the Coal Creel aren a sharp asymmetrical syncline, broken by the important Saddle Vil
sepirates the custern anticline from the broad dip-slopes of Mount Davy.  The Maddle Fanlt, actually
a group of closely spuaced faults, 18 analogous to the Spring Creek zone, hut on a swaller seale, it
was not picked up in Batty Creek, hut appears o httle to the cast of Trig. MM, crosses Coal Creck
near the junction with Coulthard Creek, and apparently passes obliquely across the Seven-mile - Coal
(reck divide, thenee across Davy Creek. and forms the castern boundary of the Liverpool Mine block.

North of Davy Creek the broad west-dipping monocline referred to carlier terminates, and cast

{ the Liverpool block the conntry is faulted and closely folded as far as the north-cast corner of the
m.nl[uld. A fault with a downthrow to the west, of the order of 200 {t., cromes the wouth-west spur
of Mount Davy and Davy Creck, but has not been identified favther to the north-vast.  Southward
it must rapidly die oul hetween Herd and Coulthard erceks.

North-western Arew.

The most notable struciure of this area is an open syneliie approximately 50 ¢hains wide which
Ims‘x‘(*% through the central part of the Strongman State Mine workings and stetkes abont due north.
Thix structure is well established from observations taken in the mine workings and from outerops
in Nine-mile Stream, in Grifliths Creek, and to a less extent from outerops on the south side of
Ten-mile Valley. Tt is noteworthy that this stracture differs in trend from the main faulting systen
of the field which strikes approximately between 25° and 30° cast of north.  The smaller short folds
that, oceur sporadically through the area approximate more nearly the strike of the faulting systenm.
The north-casterly-striking | «Lll“/ syste m 1\ the most consistent stractural Teatire in this arce. The
faults Tave been traced lmm Ten-mile Stream southwards to Kiwi Creek, and in seneral deerease in
throw in this direction.  On the other hand, the Transformer lu]l“ where it cuts off the Ja m«: sean
south of Cannell Creek, has increased its throw. It s possible that this fault, and others of this area,
do not persist as single frastures, but that they are distributed by subparallel dizplaceme n|,\ iTaults
transverse to the main system arve of o much smaller mdv hut are nnpml wt i mining operabions
and therclore have received considerable attention. \}Iim Tofrom madn fadts are oceasionally
encountered, many having considerable throw and diverging ab w low angle so as to he dillicult, to
distinguish underground from the principal fault.  An (,,\(unt)lc is the 90 . aul” which intersects
the main drive of the Btrongman State Mine about 26 chaing from the m\h“am’w It appears to join
the Armsirong Fuult a fow hundud feet north, whereas to the south both tiolts dic oub very rapidly
and appear to be represented across Kiwi Creek merely by minor folding of the strata.

The evidence so fur collected shows that compressional faulting is suboidinate to tensional.
the absence of key beds it is not always possible to determine ihe Lype of fault. The supposedly
greater crushing ol strata adjacent fo compressional faults is not reliable evidence of compressional
fanlting in the strata of the Grey coalfield, for folding of incompetent beds between competent ones,
ag demonstrated in a small outerop or in mine wmlung_'h though perhaps sugoestive of compressional
faulting, may result from normal faulting.

Coust Faults. -—Along the coast between. Nine-mile and Ten-mile erecks there 1s a series of normal
faults, generally striking north-east, with westerly downthrow One example 14 to be seen on the
west side of the main-road bridge crossing the Nine-mile Stream.  Another crosses the maln road
just after it turng east mto Ten-mile Valley, showing the Island Sandstone downfaulted to the west
of the Brunner Conglomerate.

Ered Fault.  This fault hag a north-west dip of approximately 707, 16 enters the aren ot Wauth
and party Mine in the Ten-mile valley and euts off these workings on the west side.  Traversing the
cast side ol Mocrs and party workings in the James seam, it crosses the Strongman Mine Road

chaing from the coust, where the Island Sandstone is again seen downfaulied against Bronner
Conglomerate.  Houthward, it forms the western boundary of the James State Mine, the throw being
entimated ab probably over 100 ft.

Griffiths Creel Fault—This fault is fisst definitely traceable where the Strongiman Mine Roud
crosses Griffiths Creck, Island Sandstone being downthrown to the west off Brunner Conglomerate.
This fault, or « related fracture, cuts off the James State Mine workings to the cast.

Al Pault—This fault is deduced from stratigraphic evidence in Ten-mile V. alley, where it
:Lppe:xr: to (11\]»](1(‘(‘ the coal seams to the extent of 150 [t. Tt is next to be observed uommg Griffiths
Creck, where i is apparently dying out, as it is not seen displacing the Brunier Conglomeratoes
which cap the ridge to the south. Howovm, about 3 chains mst ol this point where it should cross
the ridge, there is another fault which may have replaced the Al Fauli, though it is indicated only
by h.utmm in Grifliths Creek. 1t crosses Nine-mile Stream in the vicinity of the road bridge abont
20 chains west ol the mine cntrance.

Huader Fawll.-- This is not well established, bub the mapping suggests that a mudstone stratum
and a coalseam have been displaced about 500 ft.  The fault appears to he of o greal length,
for it does not oseur on the ridge south of the Ten-mile Strewim.

Transformer Faull —-With a westward dowithirow of about 300 ft., this fault cuts off the TTunter
and party seam to the cast and the Armstrong and party (S'h'ono'mzm Biate Mine) sears to the west.
A change of vegetation on the cresi of the ridge south of the Ten-mile valley may indicate its
approximate 1)1 we. It i to be seen on the ridge south of Griffiths Ciecl:, where the Lrunner
Conglomerate is downthrown against the unuﬂlymu sandstones 5 thenee 3t crosses the main drive
ol th(, State Mine near the entrance. Ou the ridge east of lng. GG, the Brunner Congloinerate 1s
downthrown to tlic west of the sandstones. S()m/h -westwards, across the headwaters of Cannell
Creck, the displacenient ol the James seant Is tentatively given as 500 (1. Contrary (o the general
rule jn the area, the throw on this fault is greater to the south than to the north. iy }ms\ml“
that, like others in the field, it may dic ouf and its displacement: be taken up by other neachy faualts.
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Arvinstrony Fault.—rossing the Ten-mile Stream about 15 chains downstream {from Doherty
(reck junction, this fault cuts off Armstrong and party workings to the cast. It is seen in the
Nine-mile Stream and the cliffs above and to the north of the State Mine workings. In the State
Mine workings there are two faults which intersect the maim drive at respectively 21 chains and
23 chains from the entrance, and these probably represent a hifurcation of the Armstrong Fault.
In the Armstrong and party area this fault has o downthrow of about 300 ft. to the west, but it dies
out southward before reaching Kiwi Creek, beyond which the west branch is represented by a
steep roll and the cast by a small, gentle syncline.

Dolerty Faull —This fault, which dips northwestward at about 60", crosses Ten-mile Stream
24 chains above Doherty Creek junction, where the lower mudstone is downfaulted westward some
600 ft. against the Paparoa Basal Conglomerate. Farther north, where it displaces Bishop Creek
and Strongman seams, the throw is difficult to estimate on account of another fault which appears
t0 be a fracture diverging from it, striking sub-parallel on its eastern side.  This split, the Point C
Fault, is thought to have a westward downthrow of about 140 ft.  Thence southwestward Doherty
Ifult, erosses Nine-mile Stream about 7 chains downstream from Borehole No. 6, where its throw is
considerably less than 600 ft.  In this vicinity nearby parallel fractures probably take up the
displacement of the fault. It is seen in the cliffs on the south side of Nine-mile Stream, and it traverses
the State Mine workings as a steep roll displacing the strata about 20 ft. downward to the west.
Immediately east of this point a small parallel fault, or a split from the dying-out Doherty Fault,
downthrows the strata about 12 {t. to the west. The Doherty Fault has not been found to cross
Kiwi Creek.

Smaller Faults of the North-east-striking System.-—There are several smaller faults belonging to
this system which have been traced for short distances only.  Among these is the fault that cuts off
the Kaye and party seam to the west with a westward downthrow of about 100 ft., and the small
fault about 6 chains north-west from Trig. C that strikes towards the headwaters of Kiwi Creek and
las o downthrow to the west of about 20 ft.

STRATIGRAPHY.

Ax explained in earlicr annual reports, the absence of fossils necessitates lithologic correlations.
At thiy stage of the work it 18 not yet possible to give a final account of the succession over the
whole area, as several important matters are still in doubt.  There is no complete section of the
coal-meagures west of the Paparos Divide ; the upper part has been established in the south-castern
arca and the lower part in the north-western area, and correlation hetween the two is difficult.  The
following stratigraphic seetion is based on field observations of the most complete sections and
hore-hole data ; where information is lacking inferences have been made from cross-sections :---

SOUTI-EASTERN SECTION. NORTH-WESTERN SECTION,
Calcareous mudstone.

Calcareous sandstone.

James coal-seam.

Conglomerates.

Calcarcous mudstone (Kainta beds)

Calearcous sandstone (Island Sandstone) . .
Coal-measures ( Brunner, James) ..
Conglomerates (Brunner Conglomeratoes) . .

Uneonformity. Unconformity.

Coal-measures (Point Elizabeth seams)
*Masgsive mudstone

Coal-measures (Moody Creck, Binn’s, Kimbell, &c., seams)

*Magsive mudstone

Sandstones and coaly sections.

*Massive mudstone.

Coal measures (Strongman and Bishop Creek seams).
Massive mudstone.

Thin coal-measures.

Conglomerates (Basal Paparoa).
Unconformity.

Greywacke, argillite (Greenland Series).

Coal-measurces (Morgan scam)

* [4 is wcertain which of the mudstones in the south-eastern section is to be correlated with the upper massive mudstone of the
north-western soection.

The unconformable contact at the base of the Brunner Conglomerate that has been observed
in the Seven-mile - Dunollie area is also to be seen just below Trig. € to the east, and less plainly on
the ridge east of Trig. WP,

Another break in the succession is suspected at the base of the series of sandstones and con-
olomerates that underlies the lower Strongman State scam (Armstrong and party lower scam), and
overlie the Bishop Creek seam.  Very little can be said about this probable break, which is deduced
from the different thicknesses of the stratigraphic column in measured sections, from the suggestion
that the smaller faults in the underlying strata do not displace the upper beds, and from the fact that
the conglomerites contain water-worn coal pebbles.

As indicated above, correlation of the stratigraphic positions of the two massive mudstones in
the south-eastern area with those of the north-western area is uncertain.  Consequently there iy some
doubt as to the correlation of the Dunollic-Rewunui seams with the Nine-mile - Ten-mile seams. 1t
is to be hoped that this matter will be cleared up by the deep hore-hole that 1t 1s proposed to drill at
the Tyson Creek - Heven-mile junction, and in the course of field-work between Spring Creek and the
Nine-mile.  Samples of the several mudstones have been forwarded to the Petrologist i the hope
that heavy mineral determinations may help in the correlations.
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('0Ar-sEAM ("ORRELATIONS.
Soulh-eastern Area.

In the Paparoa coal-measures attention has been directed mumly to the seams hetween the
Kimbell and the Binns Section seams at Rewanul, whieh form o well-defined grovp of conl-meastres
helow the upper mudstone of the area. Tt is established that the Binn’s Section workings are in an
upper seam of these measures, the Liverpool No. 3 Extended Section being in the same seam as that
mined by Hunter and party and Williams and party.  Seams in this group are mined by O’Brien and
party : lower still is a seam formerly mined by Sparke and party and in the Liverpool No. 4 Section.
The Kimbell seam, now also being worked by Sparke and party. is the lowest member of this group.

The sme set of coal-measures is heing developed in Moody Creek Mine near Dunollie at a point
where the upper members of the group erop out in the core of the western anticline. Tt is impogsible
to suggest a detailed correlation of the seams at Moody Creek with those of the Rewanul area, and
it is likely that no individual seam is continuons hetween the two areas, but vather that the coal
occupies extensive, over-lapping lenses.

At the top of the Paparoa beds are the Point Elizabeth seams, onee worked by the old State
('olliery at Dunollie.  Small fault-bounded blocks containing these seams have since been mined by
Boote and party, Guy and party, Baddeley and party, and ()fhel Lastward from Bend and Spring
crecks these seams rapidly diminish to unworkable heights, and on the sauth bank of RBeven-mile Stream
eut out at about 20 chains east of the Runanga water-supply tunnel, and extend beneath Tkes Peuk
as thin stony seams.  These seams should be prospected for, heneath the James Mine workings, by
at least one bore.

The Brunner measures in the Seven-mile arca contain one productive seam developed at Dunollie
by the James and the old Point Elizabeth No. 4 mines, and hy Currie and party, Smith and party,
and Duggan and party.  Across Coal Creek basin this horizon is unproductive until the Brunner
mining area is reached. The measures are continuous from Dunollic to Mount Davy, where they
contain at least four thin seams, the highest averaging about 2ft. 6 in., although attaining b {%.
locally. ~ The seams are noteworthy for their persistence throughout the field, although over large
areas they thin to 1ft. 6in. or less, of dirty and splinty coal. A large area of Brunner measures
outerops at shallow depth between Dunollic and the coust. Tt is anticiputed that the coal in this area,
besides having the characteristic high sulphnr content and lenticular stony bands, will make and thin

rapidly and that numerous small faults and rolls will interseet it.

North-western Area.

The workable coal in this area lies between the two mudstone horizons, the principal seams heing
the two Strongman Statc Mines scams, and the Bishop Creek seams.  The State Mine scams, with an
average interval between them of 100 ft., underlie the upper mudstone and crop out in the cliffs on the
south side of the Ten-mile valley, where they are both worked by Armstrong and party.  Many outerops
show a thickness of as much as 20 ft. of coal.

The Bishop Creck seam is about 300 ft. stratigraphically below the lower State Mine scam.  From
Otto Creck to the Kaye and party Mine, different outerops show a height of from 10 ft. to 18 ft. of coal,
but between this mine, where it averages 10 Il/, and Doherty Creck, Wh(‘l(‘ it is 13 ft. thick, this scam
thins to 1 {t. 9 in. Sinee the correlation here is based on stratigraphic intervals it is possible that the
seam does not represent one continuous horizon between these points.

The stratigraphic position of the seam being worked by Hunter and party between the Transformer
and Hunter faults is somewhere between the Bishop Creek and the Fauth and party scams. Tt ranges
considerably in height but averages about 6 ft,

Other scams of less extent are the Fauth and party seam and the low seam worked by Hunter
and party just west of the Hunter Fault,  The former seam is of varying quality, but its height ranges
up to 10 ft. of clean ceal.  These two seams are nearly on the same horizon, but us all the seams in an
locality are extremely lenticular it is unlikely that these two are extensive.

There are other seams which locally attain 10 ft. in thickness, but none of these has as yet heen
considered of suflicient extent to be worked.  Below the lower mudstone, and of wide lateral extent,
is a 10 ft. band of coal interbedded with sandstone, but in no place yet seen does the coal attain
sufficient height to be workable.

SAMPLING.

To-date some 130 pillar samples have heen taken from the chief mines of the Greymouth and
Westport coalfields, and analyses of these are now nearing completion.  Run-of-mine sampling is under
way, the chief producing mines of the Greymouth field having heen sampled.  During the coming
winter run-of-mine samples will be taken from the chief mines of the Westport, Kaitangata, ()h‘u
and TTuntly fields.

PALAONTOLOGICAL WORK.
By J. Marwick.

A good deal of time was spent last year in preparing exhibits for the Centennial Exhibition. A
Y ft. by 6 ft. relief model was constructed to show the geology and topography ol the l{utolum Taupo-
Ruapehu district. Samples of rocks illustrating the different formations outeropping in the district
accompanied the model. A series of about flf‘ry photographs was also prepared to %how the work of
the Geological Survey. These, with explanatory captions, were copied on to a 35 mm. film strip, which
was shown by an automatic projector on to a glass screen, DBoth of these exhibits were placed in the
Mines Department Court,



I 34 88

The writing of Bulletin 41, “ The Geology of Te Kuiti Subdivigion,” was completed and the
itlustrations prepared for the prinfer,

With Dr. Finley, a prper on the Stage Divisions of the Tertiary of New Zealand was written for
the Pacific Ycience Congress, hield in San Francisco last August. Later, this paper was considerably
cluhorated and expanded Lo include the Cretaceous, und is 1o he publizhed i the June issue of the
“Mransactions of the Royal Society of New Zealand.”

The motlusean collections obtained by Dr. Lillic in the current survey of Dannevicke Subdivision
have been given o preliminary examination.

At the request of Dr. Teiichi Kobayashi, some of the syntypes of the fuilobite Ogygites hectori
Reed were sent to him at the Tmperial University of Tokyo.  These 1'()«”&' were colleeted from rocks
on the Taylor-Wangapeka watershed, considered by their collector, Mr, K. O. Macpherson, to helong
to the Mount Arthur Series.  Dr. T\nl)(l,y(m}n reports that they belong to tho /\hmtlc genus ’1’1(//;1,(1/(/}\/rmm,
and s0 are “Arenigion (Lower Ordovician) inﬁtcad ol Upper Ordovician as formerly suggested.”

MICROPALEONTOLOGICAL WORK.
By H. J. Fiyuay.

Sdmplm sent in by flield officers have come mostly from Dr, Lillie, in the Dannevirke area, and have
ranged from Raubunves Cretaccous to Nukumaruan Pliocene.  Ag usual, the Plivcene faunas have
been vich, but mueh more diflicalt to distinguish than older ones. The most puzzling funas have heen
from heds mapped as Tower {hungia, but which evidently represent o very distinet North Ishaid
facies of the Sovth Island Upper Ototaran and Waitakian.  Numerons samples from Bo W, Colling
have also been determined, for his account of the Motunau arca.

Mr. M. Ongley has lately re-collected from several type sections, and the numerous taunas
determined have elarificd many pointe. The type Weber is now known to he definitely Whaingaroan
(with Boteliotine, E mayned, &), the only other fauna ot Weber being Whangai. The type Wanstead
is uniform throughout the seetion and contains no Tower Bortonian forms. The Wheao Stream and
Waikohu River seetions gove definite knowledge of the Wheao as equivalent to lower Thungia, the
Caunas above and helow the ieneous conglomerate being indistinguishable.  The Mangatu and
Wailir sbreams seotions were vnsatigtactory.

Numeronus samples have heen examined and favual lists made up in connection with the Te Kuaiti
Bulletin, now i press.

Samples frem she major ol companies have taken up much time. The Bhell Company of New
Zeuland Tas forwardod many odd samples of well- preserve o rich faunas from Hawke's Bay for making
up reference slides, and secbions have been oxt anined in conjunetion with Dre. Biining, l‘ui‘:x,bl_y one Chrough
fowent Gpoili into Mapiri. Many rich faunas from the Westland  Blue Bottom 7 have cleared up
the confimsien wm.mn\l!n;z this thick and homogeneous deposit : most of it i pow known to he Awamoan
with o rather hin layer of Praichinzonian helow, and o much Livger amount of Opoitian direetly above
(and some }nmq fossiliferous Waitotaran), the intermediate Toranakian being missing, exvept at
Kapitea Creel.  Hxamination of Br. Bossard’s Taranaki collections for the Vacuum Oil Co. s continuing,
and o recent visit was paid o Gisberne to discuss micro-faunas with J. M. Dorreen (Vacuum Co.), and
to examine the whole of {hetr mounted collections,  The Superior Ol Co. have recently asked for
collaboration in foram worl, and intensive study of the Phocene faunas with Mo Wheatley has
already begun.

Valunble forcign material has been sent in during the year, and is mostly mounted up. Mrs, K. B,
Plummm has sent mueh fine type maberial from the Austin, Taylor, Navarro, and Midway formations ;

LWL Yarvis, o good suite from varions well-known Trinidac localities ; H. GL Schenck, two (Mnhfmm(m
L‘\.]i(;('( ne oty WL Nottall, come type material from the Mexican MmulC/, and Am,g(m, and W, J.
Parr sind H, \‘ apn some shides of Austiabinn speeies, Paratypes of species deseribed in " Key
Hpeeies Woo §7 Bave heen sent to o AL Coshioan and W JdL Pare, a stide of 100 key species 1o the
Gbego University, and other exchange material prepared,

PETROLOGICAT, AND MINERALOGICAL WORI.
By . 0. terros.

Considerable progress has been maintained in the development of o roek and mineral museum,
and nearly six thousand r;_p('(fhn(*m arc now readily available. A number of these specimens have
been sectioned and catalogued, but classification canniot be completed until & great many thin sections
have been made. Special colleetions of New Zealand ores and economic minerals are bei ing assembled
and made available svjmr-:iv cabivets.  In this colleetion are many very fine specimens from old
prospecting wad miving localitics that have, by this time, been worked out or fallen into disuse.
Further, mest of the roek specimens deseribed by Professor Sollag and Ao MeKay in © The Bocks of
Cape Colville Pevinsule, New Zealand,” are now available.  Development of the forcign (*ullw JoTs
of rocks and miverals has boen condinued, and the value ()1 these collections hag heen greatly mereased
by recent gifts. o this conneetion thanks ave due to Meo KoL Chuveh, of the Broken Hill llu])l‘l(“:i!’.\'
(o, Litd., for s cnee o Gne foerous minerals from the fros-mines of Iron Knoh and hon Monareh, South
Austratin, D, B0 J. Tarwer, University of Otago, very generously forwarded rocks that were collected
receptly by him in America ;s noteworthy in this collection are some specimens from the lumous
Crestinore locality, 4n Rivemide County, California.  Another veluable addition s a speeimen of
crocidolite. from the H‘.nmww](*y Ranee, Western Australiae,

Matetio! thet was collected ot Paten, I South Taranaki, Tast yeur Tas been investivated and the
restlts publishied.
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The petrologieal investigntion of the metamorphic and introsive rocks of the Wikata Suhdiviston
his been continned, and 16 s now pessible fo state that the greywackes snd selistore vocks of thivares
can be subdivided into three subzones of the ehiorite zone  wvin. CWL L Chl 20 and ChL 30 Further
mapping and collecting were corried ont in thisaven during Fehriary and Mareh, and this work has shewn
that “mnuphwv\ are very plentifully distributed thronghout the Gtame: platen. Work on the voeks
of this region 18 temporarily «H\Jmnlwl pe 11(111‘0 the cutting of thin seetions. While in the field this
yeur, extensive (nﬂw’rlm s were made from the (,(mgl()mm‘:,i(‘ at the base of the Clinton Heries at o
point eight chaing west from Popotunua Hill (60 chaing north-west from the Clinton Railway-station),
and at Albert’s Cap, one mile cast of Walwera Railway-station. A study of these boulders has been
commenced.

Collections were also made from a small infrasion mapped by Mr. M. Ongley {1939) during a survey
of the Kaitanvata - Green Island Subdivision. This imtrusion, situated three miles and a half south-
south-west of Balelatha, is composed entirely of granephyre. A cuite of the Javas from Timara and
surrmm(lin«_z distriets was colleeted for the museum, ot the beginning of thix year.

With Dr. 1. J. Turner, the oceurience was investigated of some very coarsely porphyroblasie
schists nutcrnppin«_{ in a deep meander of the Waikouaiti Biver, about twenty- [1\0 miles north of
Dunedin.

During the examination of the Western Otago schists the occurrence was observed of native copper
in w Dbiotite-hea riug green sehist from Nevis ];]uﬁ Kawarau Survey District.  After completing
field-work at Otama this locali ity was visited and some sampling of the green-schist zone at Nevis
Bluff was carried out. Thin section information and analytical data are not yeb available,

Mr. R. W. Willett forwarded samples of beach sand and Tertiary sandstones frem Lake Manapouri
for investigation of the heavy minerals, with speeial veference fo eagsiterite.  Heavy residues were
prepared, but ¢ assiterite could not be identitied with cerbainty in any of the preparations. Analytical
data is not yet available.

In company with an oflicer of the l)up(x,ﬂmon‘c of Housing Construction, possible dani-sites on the

castern side of the Hutt Valley, opposite Taita were visited. The proposed sites were situated on
spurs, at a point where they flattened out considerably before dropping steeply towards the valley-
floor. The country rock is mueh shattered and closely-jointed greywacke and is covered by o very deep
mantle of weathering producta.

At present, work is being carried out with a view to finding ways of utilizing glaneonitic greensands
a8 a eource of potash and as o potash fertilizer. Bo fur it T boen Tound that clectromagnetic methods
may be used to produce a $0 per cent. to 95 per cent. glanconite product.  Qualitative experimental
work has shown that, on roasting and subscquent treatinent with 1 per cent. hydrochlorie aeid,
considerable potash can be obtained from gl‘]lll(‘,(;lllto. Heveral pure glavconite samples are being
separated from greensands for complete chemical analysis.

Routine d(\t*lmumtmns of rosk and mineral specimens forwarded to the Survey Oflice bave
occupied o considerable time.

BSeveral requests have heen ruade for representative collections of New /m Jdard rocks snd minerals,
fwo of these coming from Amevica, one from Fngland, and two from New Zealand. Some fime h.!.s
heen spent packing the type material at present available.

CGROPHYSICAT, WORK AT DAM-SITES, WAIKATO RIVER.
By N. MoDRINIAK.

Geophysical work ab the Karapiro dam-site, on the Waikato Biver, o few nules upstream from
Cambridee, was begun in December, 1939, and finished in February, 1940, Seistmic refraction and
electric potential (lmp ratio metheds were used. The basal roek, greyswacke probably of Mesozoie age,
uut,uu]m in “l(‘ river-bed, but deposits of ])um]((“)m silt, sand, and gravel conceal 16 on the ban
The object of the survey was 41(\w|mmv the thickness of this deift ab and near the ‘nn—vltv:*.
addition, along several traverses the depth to which the greywacke ix
position of shear planes were ascertained.

At Ohakuri, ne

1

Atinmuri, worle hag been proceeding for some time, and is now well advanced.

GQROPHYSICAL WORK AT OREPITKIL.
By H. W. WeLLman,

Geophysical work at Orepuki was begun in December and continued Gl March. The seisinic
refruction method was used, but ax the thickness of strata was more than expected and beyond the
capacity of the apparatus as Jile, o magnetic \m\’vy‘ wig also carvied ont.

The Tertiary beds containing the shale near their base rest on w cotngdex of hasie fgneous rocks,
and by means of changes in the magnetic intensity at the susface aorough idea of the shape of the
shale bagin was obtained.  Geolovical data and seismic lines near the edge of the basin confivmed
the resubis.  These, however, musi be checked by extensive horing to prove the de pth of the basin
and the thickness of the seam of shale.

LYINE MINE, LYRL.
By J. il ENDERSON.

In November, 1939, the writer, with Besses. G W, Lowes, and Ho Collier, of the Mines
Department, and H. B, Fyfe, of the (leowicu‘l Murvey, examined the adi on Reil's Reef,
and imspected the greater part of No. 7 adit of the '\hsm” Mine.,  As the vepori will Be published Toter,
it is cnough to state here that the Alpine lode appears to be in a fisure en the axaal plaine of an
anticlingl structure, and that a study of the w\dllJ‘i'\ reperts end plans do neb suggest that the
ore-shoot was faulted, bt rather that the ore decrcased in vilie in desth,

12—-H.
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TOKATOKA DISTRICT.
By M. Oncrey.

Under the guidance of Mr. G. E. Hyde, five days were spent examining the Tokatoka property
of the Northern Oilfields, Litd.  This is in the Dargaville-Rodney Subdivision described by H. T, Fervar
in the Geological Survey Bulletin 34.

New information has been gained by following the suggestion of Mr. B, O. Macpherson and
mapping the Onerahi Series of Ferrar in two parts, the shale below and the limestone above.  This
showed thut the limestone and shale arc in belts trending east, and as the shale is the lower bed the
helts of shale represent structural highs. These folds are transverse to the main north-trending
structure of the district as mapped by Ferrar and contirmed by Mr. W. M. Joness magnetic work,  Not
nearly enough detailed geology was done to show the relations of the folds, or even the thickness of
the beds involved.

No definite indication of oil was seen. The conglomerates, grits, and greensands at the hase of
the Onerahi Series are assumed to be the reservoir beds. These are the well-known Pahi
ireensandstone, one of the classic geological formations of New Zealand, visited and investigated
many times by geologists, none of whom has ever mentioned it ag petroliferous,

Dr. Winlay reports that microfaunas from supposedly five different hydraulic limestones
penctrated, show that they are all of Upper Bortonian age, the last hundred feet possibly Lower
Bortonian ; the Cretaceous was not reached.

MANGANESE DEPOSITS, MANUKAU COUNTY.

By E. 0. MACPHERSON.

Three deposits of manganese ore were examined in Manukau County during November, 1939.
These occur at—(1) Mrs. Longshaw’s Farm, about three miles east from Bombay Post-otfice (Block 10,
Opaheke Survey District) ; (2) Mirandite Products, Ltd. (Block XTIV, Wairoa Survey District)
and (3) Piggot’s Farm, Moumoukai (Otau Parish, Block XIV, Wairoa Survey District).

The Bombay deposit has produced 550 tons of manganese ore.  Of thiy, 450 tons was sold to
Challenge Phosphate Co. and 100 tons is bagged and stacked on the property. This deposit is now
exhausted.

)

The manganese claim owned by Mirandite Products, Titd., has heen prospected by cuts and
drives ; it strikes nearly north, and dips west at 65°. The thickness ranges from b ft. to 20 ft. and
the ore-body has heen reasonably well proved for 170 ft. along its trend. During 1938, 90 tons of
high-grade ore was exported to Melbourne from this claim, mainly for use in the battery industry ;
ore below a definite grade is unsuitable and is left at the mine. Two more drives lower down the
hill-slope would prove the reserve of mixed-grade ore here, and if the ore in these drives maintaing a
general thickness of 13 £6. for 170 {t., with HO {t. of backs, there may be 10,000 tons to 12,000 tons of
mixed-grade ore in the deposit.

The deposit on Piggot’s Farm, Moumoukai, has been developed by Mr. W. §. Miller, of Khyber
Pass, Auckland, who has extensively prospected the ore-body and constructed transport facilitics to
got the ore to the road. A good deal of prospecting has been carried out, but the downward
continuation is not proved, and at least three prospecting-drives should be put in from the south-
western side of the ridge, far enough down the slope to prove at least 50 ft. of backs. Rstimates of
tonnage are tentative until this driving is done, but, assuming, as may reasonably be doune, that the
ore persists down for 50ft., the deposit should contain from 25000 tons to 30,000 tons of
mixed-grade ore.

BENTONITE NEAR PORANGAHAU.

By K. O. Macrugrson a¥p R. G. CovENTRY.

Three months were spent mapping and sampling the more promising bentonite deposits in
Hawke’s Bay. The deposits on Stoddart’s and Hunter's Farms, Poransahau, were sampled, and
tentative estimates of the tonnage of higher grade bentonite have been made. A present this work
is being checked ; it will then be possible to give an estimate of the quantities of higher-grade bentonite
at these localities,

CHROMITE, SERPENTINE AND NELSON,

By K. O. MacpHuRSON,

For two days in Decerber, 1939, the distribution of the serpentine belt through Croixelles Harbour
and D’Urville Island was studied, and points along the south-east coust of 1’Urville Istand were
selected where serpentine could be readily quarried and shipped should it he required by the fertilizer
industry.

The dump of chromite in Onetea Bay was located and sampled.  Here about 40 tons of eliromite-ore
is stacked on the foreshore in the south-west corner of the bay about 20 ft. above high-water mark,
Chromite-ore was also scen on the rocky foreshore a mile and 2 half north-east from Kakuaho Point
and south from Pakihat-o-kiwi along the north-west coast from Croixelles Tarbour. On Te Ahau
Point, two miles north from French Pass, masses of chromite-ore are scattered along the rocky
foreshore. At Hapulu Rocks, on the east coast of D’Urville Island, small fragments of chromite-ore
were picked up on the beach. In general, the chromite is of low grade.
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BARITE, BATON SANDDLE, NELSON.
By K. O. MacrHERSON.

Two days were spent in this locality during December, 1939, and a deposit of barytes previously
deseribed by Professor Park (Rep. Geol. Eaxplor., No. 20, 1890), was relocated.  The deposit is 70 ¢hains
from the road at Baton Saddle on a bearing from the saddle of 198° and 1,800 {t. above sea-level.  The
outerop is not conspicuous, being almost covered by fern and sccond growth. This deposit had
previously heen deseribed as fluorspar, but at the outerop the main bulk of the material is barite, with
occasional erystals of pale, greenish fluorspar scattered through the ore. The outerop stands out
slightly on the slope as a narrow ridge 60 ft. long, trending about 130°. The width is about 35 ft.
at its widest part, hut appears to taper away at both ends.  Several exposures indicate that the deposit
1s 20 ft. thick, and there s about 500 tons of the material showing on the surface.

SULPHUR AT ROTOKAUA.
By J. Heany.

Between November and March the sulphur deposits at Rotokaua were examined in detaid and
prospected by boring.  Patches of sulphur occur over an arca of 480 acres. In all, 424 bores were
sunk to an aggregate depth of 4,404 ft. and forty-two representative samples were prepared.  This
work showed that the deposits are superficial, being of recent origin and still in process of formation.
The total estimated sulphur is about 4,800 tons, of which perhaps 3,000 tons is reasonably accessible.
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DOMINION OBSERVATORY.

Acting-Director 1 R. !, Havrs.

REPORT FOR THE YEAR ENUING 31sr DECEMBER, 1930,

Bumoines ann G ROUNDS,

The Observatery buildings have been kept in good order. The grownds have been atiended to
periodically by the Wellington City Coundil.

Time Servior.

Control of Stendard Clock.  During 1939 a total of 461 short-wave radio time sionals was received
from abroad, for checking the standard mean Hme clock.  Conditions permitted of more regular daily
cheeking than in the previous year, and this resulted in an mmprovement in the accuracy of outgoing
timie signals,

Following the outhreak of war it was considered advisable to revive the practice of taking local
transit ofwservations al intervals,  This is an cmergeney measure in order to he prepared for possible
mterruptions in the overseas radio time signals.

Time Signals sent 0wl Time signals have heen sent ont as previously, the folowing service being
provided :

(1) Time signals by radio (sent automatically by the Observatory signal clock) :

() Through Wellington Radio Station ZLW, daily at [0h, 30 m., aan., N.Z.MT.
(23 he GMUT). In transmitting these time signals the Obscrvatory™s cull
sign (ZMO) 18 used.

The following table shows the order of accuracy of the ZLW signals during
the year 1939 —

Number of times ervor did not exceed 0-95 soe. .. BN
Number of times error between 0-25 and 0-50 sec. 16
Number of times error hetween 0-50 and 1-00 sec. .. 1
Number of times error greater than 1-00 sec. .. .. 0

Total namber of signals sent out .. . .. 365

i

Corrections to individual signals can be obtained on application to the
Observatory.
There were partial faifures of the ZLW signals on Srd May, 4th May, and
Oth Getober, resulting from  frouble at the radio station: and on 9%th
Devember, due fo a fauli in the line from the Observatory to the radio station.
() Through the National Broadcasting Service Station 2Y A daily at 100, 28, a.m. ;
Sh. 28 m., pan s and (except Sundays) Th. 28 m., p.m., and 100, 28, p.ni,
N.Z. Civil Time. Station 2YA is responsible for the actual hroadeasting of
these signals.

(2) Time signals by telegraph (automatic)—

To the General Post Office and Railways Department, at 9 h. daily (except Sundayw).

(3) Time signals by telephone (non-automatic)—

Time was given frequently in response to telephone calls.  Towards the elose of 1939
there was o marked increase in the number of calls, due mainly to more {requent,
calls from the Army Department.  The stopping of eleciric clocks due to power
trouble is generally followed by numerous calls for correct time.  This was the
case particularly in January, when severe westerly sales caused frequent: power
failures.

Public Clocks :--

The Government Buildings and General Post Ottice clocks have heen checked daily at 9 h., @,
The maximum crrors of the Government Buildings clock observed during 1939 were 30
seconds fust and 69 seconds slow, the latter due, apparently, to an error in setting the
clock to summer-time on 26th September :  and of the General Post, Office cloek, 8 seconds
fust. and 4 seconds slow.

The wynehronous electric clock was checked daily at 9 h., ani. and 4 h., pm. The
maximum variation ohserved during the year 1939 was 27 sceonds, which oceurred during
a period of 38 days.  The longest uninterrupted run of the clock wus 41 days, and during
this period the maximum variation observed was 25 scoonds.

¢

Clocks and Clronoineters—During the vear No. 2 Sidereal clock, No. 3 Mean Time master clock,
and No. b signal clock were overhauled by the Post and Telegraph Department. No. 5 signal clock
was also litfed with a six-dol contact. wheel in the workshop of the Department of Scientitic and
Industrial Rescarch. A second-hand ship’s chronometer was purchased for use in time keeping at
seismograph stations.

Electric Circuits—During the latber part of the year considerable progress was made with the
overbauling of the clectric circuits, particularly those connected with the time service.
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ASTRONOMY.

The establishment of the Carter Observatory carly in 1939 relieved the Dominion Observatory
of all astronomical work (except observations necessary for carrying on the time service).,

Arrangements were made for the astronomical section of the Dominion Observatory Library to be
made available to the Carter Observatory, on loan.  Certain astronomical equipment, such as telescopes,
&e., and the radio apparatus of the two aurora stations in Southland, have also been taken over by the
Carter Observatory, on loan.

In accordance with regulations, the aurora radio stations ceased operating immediately on the
outbreak of war.

The Dominion Ohservatory fower roow hay been made available to the Carter Observatory,
for use as a temporary library.

SEISMOLOGY

Seismic Activity n New Zealand in 1939.—Sesmic activity, on the average, showed a decline
during the first six months of 1939. A slight increase occurred from July to November, after
which & decline was again indicated.  As compared with the previous year, more shocks were reported
felt in the North Island in 1939, but slightly less in the South sland.  In all, 157 shocks were reported
felt in some part of New Zealand in 1939, as compared with 152 in 1938, On the other hand, the maximum
intensity in 1939 was only R.-T. 7, as compared with R.-F. 8, in 1938.

The activity in 1939 may be summarized as follows

(1) Kairly frequent local activity extending from Whakatane to the Rotorua and Taupo regions,
probably associated with volcanic activity. 'The strongest shocks occurred in June and
reached a maximum intensity of R.-F. b, at Wha,l\am“o Some shocks, originating at
depths of from 100 km. to 300 km., have been located beneath part of the thermal
regions.  Some of these shocks show very ireegular distribution of surface intensity,
being felt at isolated spots far removed from their eplcentres.  Although not con-
sidered to be directly connected with the voleanic activity, shocks at similar depths
have been recorded bencath volcanic regions in other countries.

(2) Occasional activity, centred in the Fast Cape - Gishorne region, with o strong shock (R.-T. 6)
on 4th July (No. 29 on map).

(3) Fairly continuous activity in various parts of Hawke’s Bay, with a particularly strong shocls
in the southern part of the district on 24th February.  This shock reached mtensity
R.-F. 7, the maximum recorded in New Zealand during the year (No. 9 on nm.p).

(4) Activity in the Wanganui-Rangitikel region, concentrated around two dates-—.e., 13th May
and 3rd N()V(‘mhor On each oceasion thew was a group of shocks, the stton%s of
which reached intensity R.-F. 5 6 ot Wanganui (Nos. 22, 23 5 and 49 - 53 on Hmp)

(5) Some activity in the Il()]ﬂl west Nelson and Baller regions, almost wholly confined to the
first seven months of the year.  The strongest shock (R.-F. 6) occurred on 10th February
(No. 7 on l]l(Lp)

(6) Very occasional shocks in Canterbury during the second half of the year, with a strong one
(R.-F. 6 at Hanmer) on 26th luly (No 34 on map).

(T) Activity in the south-western region of the South Island from January to April, and again
from August to November. 'There were notable shocks on 11th February (No. 8),
Bth March, and st September (No. 41). Three shocks in this region reached a maxi-
mum intensity of R.-I. 6, while a large number of minor ones were recorded by the
seismograph at Monowal in January.

(8) A number of shocks originating in a submarine belt from 50O miles to 100 miles off the east’
coust of the North Tsland.  Most of these were recorded after the beginning ol August,
when a Wood-Andesson selsmograph was installed at Tual, in northern Hawke’s Bay.
It would appear, therefore, that the new sms'noﬂmph at Tuai hag revealed a considerable
amount of activity in this submarine region, which was not evident before. Some of
the shocks were sulficiently intense to be felt in parts of New Zealand.  One on 15th May
was felt with intensity R.-F. 5 at Opotiki and Tolaga Bay, and one on 31st December
was extensively felt in the North Island, with maximum intensity R.-F. 5 (No. 59 on
map).

(1) Other minor activity occurred as follows

(a) A slight shock reported from Cape Maria van Diemen on 22nd December.
(b) A few slight shocks felt at Morrinsville.
{¢) Very occasional shocks in Taranaki, the maximuam intensity being R.-F. 5
(d) Spasmodic activity in the Wairarapa—~Wellington region.
(e) Occasional shocks centred in Marlborough, the maximun intensity being
R.-F. 5.

The accompanying map shows the cpicentres of earthquakes determined in 1939, The black
circles, having an index number, represent epicentres determined from seismograph rec mds These are
mostly correct within fifteen or twenty miles.  The crosses indicate the approximate positions of small
felt shocks, which could not be definitely located by instrumental records.

Information regarding the felt effects of carthquakes has been supplied by officers of the Post and
Telegraph Department, ()ﬁlge]x of the Marine Department, and several private observers. ln all
there are about 120 non-instrumental reporting stations.
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Month, 1939,

January

February
March

April
May

June

July
August
September
October ..
November
December

Totals

9% H.- 34,
The following is a monthly summary of carthquakes reported felt during 1939
T i | T .
| Number of' Barthquakes reported felt., {‘ !
| — W—Tr [ ?rhtximl[lm — \
| - - tensity wocality of Maxi .
P North ‘ South Both | arote of Lo Y of Haximum
| Island. § dsland. | Islands. Jand, ’
\ i ;
S ! \
17 | 9 1 ; 25 , i Gisborve, Brothers Light-
| ' .
; house, Puysegur Point.
6 5 0 11 7 © Southern Hawke's Bay.
6 1 0 10 4 New  Plymouth, Tarewell
Spit, Otago, and South-
: land.
10 G 1 ' 15 5  Brothers Lighthouse, Kahu-
i rangi Point.
18 2 I 19 6 Wanganui.
5 1 0 6 5 Whakatane.
9 | 8 | 16 6 Opotiki, Hanmer Springs,
7 1 0 8 6 Cromwell.
4 0 0 4 4 Wanganui.
12 4 1 15 6 Naseby.
14 4 1 17 5 Wanganui, Uape Jackson.
9 4 2 N H Wanganui.
117 48 8 ‘ 157

The following list gives some particulars of the most important New Zealand earthquakes in 1939 :—

Felt in north-west portion of South Tsland
T 3

Felt, widely in southern part of South Island,
with maximum at Milford Sound and
Tuatapere. Deeper than normal (see
Telt in southern half of North island, with
maximum in southern Hawke’s Bay (seo

Felt fairly extensively in southeen half of

Maximum intensity about Wanganui; also
Felt in Bast Cape district and in Hawke’s

Maximum intensity at Hanmer Springs; also

Felt in most parts of Paranaki, with

maximum at Whangamomona. Also felé

Felt generally in Otago, and in parts of
Southland, with maximum at Milford

Felt in southern part of North Island and
about Cook Strait, with maximum at

Felt in southern part of North Island and
about Cook Strait, with maximum at

Felt in eastern and southern parts of North
Island, with maximum at Wanganui.

Approximate Epicentre. Maximum
New Zcz(m}iz_tgilmlxll?nn Time - Inte11§ity Remarks.
M Latitude S. | Longitude ®.| (&-T).
1939. d. h. m. ¢ ¢
February 10 20 07 12-1 172-3 6
with maximum at Murchigon.
February 11 03 05 45 168 6
inset map).
February 24 10 50 40-3 1764 7
inset manp).
March 508 16 MilfordSound 1
Region) South Island.
May 13 02 25 40-2 175 H-6
felt slightly about Coolk Strait.
July 4 00 bl 38 1773 6
Bay. Probably deeper than normal.
July 26 05 16 421 1724 6
felt at Christchurch.
August 29 15 31 394 175 b
at Wanganul.
September 1 01 51 15 167 6
|
| Sound and Cromwell.
November 3 00 58 | 40-1 175-0 5-6
|
|
| Wanganui.
December 10 06 26 1 41 176 4
Castlepoint.
December 31 06 42 42 178 5
|

Probably deeper than normal.
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Seismograph Stations.— The following table shows the number of earthquakes recorded at the various
seismograph stations for cach month of the year 1934, e stations are classified according to the type
N . . . o - Lo N ) . o , R
of seismograph.  (lase T stations possess sensitive local recorders of Wond-Anderson type: Class 11,
local strong-motion recorders, niostly of Jaggar type tand Class TH, teleseismic instruments of varying

sensitivity.

) ‘ | | 7 1 T i

Stations. ‘ Jan. ‘ Feh, 1‘ Mar, ‘ Apr. ! May. ‘ June. “ July. Aug, Sept. ‘ Oct. ’ Nov. ‘ Dec, ‘ T'otals.
| ' : | |
\ ‘ ‘ \ ! i 1
Cluss 1. ‘ : ‘ \ ‘ |

Tuai .. U O . T T T F A
New Plymouth 16 T ‘ 12 LI B § 9 14 o0 | 149
Wellington . . . 31 23 1 25 L 17 5 -~ 19 24 ‘ 23 28 0 1% 265
Christchurch o2 609 R A T A 5 22 )t |1l 12 3 125

| ‘ 1 | ? 3

Class I1. | ‘ ; | | ‘
Rotorua .. .. 0 4] {3 2 P N ‘ .. UM 3 0 13
Tuai . .. 0 ! 0 0 oo j 3
Stratford .. .. 0 0 [§] .. .. A .. .. .. [
Hastings .. .. 1 Il 0 P n 3 3 52 4 1 29
Bunnythorpe . 0 | 0 0 o 0o 0 02 0 ) 6
Takaka .. .. {] 0] 0 ¥} 0O (L {) € 0 | { U] 0 ()
Greymouth .. .. 0 ¢ 0 0 0O+ 0 0 0 0 0 0 0
Monowai .. .. 22 G 3 200 co0 8 1 3 [§ 1 0 47

| ! !
Class T11. | ;
Arapuni .. .. 4 2 : 7 6 i 2 \ 3 5 5o 9 13 14 78
Wellington .. .. 32 25 29 29 20 19 27 A 1 14 19 254
Christchurch .. 36 R 24. 33 0029 16 11 6 3 23 18 18 237
Chatham Tslands .. 1 0 0 0 ! 0 2 ‘ 0 0 ‘ 0 i 0 0 3 [
|

The installation of a Wood-Anderson seismograph at Tual has proved of great value in locating
and studying carthquake activity in and around the North Island.

The Jaggar station at Stratford was closed on 31st March.  Other stations have ecarried on as
previously. .

TRecords from Botorua were interrupted at times owing to clock trouble. Towards the end of
December recording was interrupted at both Tuai and New Plymouth owing to technical trouble.

In August the Milne-Shaw seismograph, No. 36, was lent to the Magnetic Observatory, Christeharch,
for the purpose of investigating microseisms and for testing the conditions for seismographs of high
sengitivity at Greymouth and Monowai.

The " Imamura  strong-motion seismograph at Wellington was overhauled in October, and
re-crected in the Centennial Kxhibition.

Measurement of Tilt.—The Ishimoto tiltometer has continued recording the [5-W  component
of tilt: the N-§ component being recorded by the Milne-Shaw scismograph.  Tilt records are now
available over a number of years, and are being subjected to an intensive study.

Seismological Research. The following rescarch work has been pursued during the year by
various members of the stafl -—

Mr. R. (. Hayes—(1) Correlation of carthquakes and rainfall in New Zealand.

(2) Study of local carthguake record types.
(3) The direction of the initial movements of carthquakes as recorded
at Wellington.

Mr. W. M. Jones—(1) Tnvestigation of local earthquake waves and crustal structure.

(2) Results of Geophysical Burvey work in North Auckland.

Mr. (. N. M. Watson-Munro -(1) Measurement of vibrations due to the Printing Office
machinery, using some of the Geophysical Survey
apparatus.  This work was underfaken at the request
of the Public Works Department, which was furnished
with @ comprehensive report on the results.

Assistance in seismological research has been given to the following voluntary workers: Dr. K. K.
Bullen, of Auckland ; Dr. L. Bastings, of Wellington; BMr. R. . Thompson, of Btratford 1 and Mr.
L. A. C. Warner, of Wellington.
General—Three papers, by R. ¢ Hayes, on seismology in New Zealand and the Pacifie, were
i I 2 tal ) ) Fl
sent to Dr. B. Gutenberg for presentation at the Sixth Pacific Science Congress, at San Francisco, in
July-August, 1939,
M gust,
A roport on scismology in New Zealand during the years 1936-1937 1938 was prepared and
= ) D .
forwarded to the Seeretary of the Seismological Section of the Tnternational Geodetic and Geophysical
rory e s . . : ¥
Union for the Seventh Genernl Assembly of the Union at Washington in Septenber, 1939.
« 1 b
A number of original seismograms were lent to seismologists abroad, for the study of special
earthquakes.
WoRKSIor.

The workshop continued to carry out instrument work for this Observatory, as well as for other
hranches of the Pepartment. In addition to maintenance-work, a new scismograph recorder was
i ) 3

completed early in the year.
In Neptember the control of the workshop was transferred to the newly formed Physical Testing
Taboratory. and the staff and equipment moved to more spacious premises in Molesworth Street during
¥ g
November.
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CeNteNNLAL Exuaisrres,

The Dominion Observatory wax allotted space for exhibits in the Government Court of the Cen-
tennial Kxhibition, and exhibits, illustrating setsmology and time-service work, were prepared and
installed.

PusLicaTions.

The monthly seismological bulleting K. 81 to K. 91, covering the period 1938 December to 1939
October, were published during the year 1939, Owing to circumstances arising out of the war it was
necessary to suspend publication of the * K7 bulletins, after the October number.  These were replaced
by a series of provisional bulleting, forming a separate series, in continuation of a series of provisional
bulletins which was published from 1929 to 1936.  The provisional bulletin for 1939 November (P, 93)
was issued on 20th December.

The following speeial bulleting were also issued during 1939

Bulletin 138 (S.-54).-—KEarthquakes in New Zealand in 1937 (reprinted [{rom New Zealand
Official  Year-Book, 1939).

Bulletin 139 (T.-14).-—Mean Time and Time Service (reprinted from New Zealand Official
Year-Book, 1939).

Bulletin 140 (8.-55).—A Method of Calculating New Zealand Epicentres (K. 1. Bullen).

Bulletin 141 (A.-54).~The Photographic Determination of the Height and Position of Aurorae
in New Zealand (M. Geddes).

Bulletin R.-24.—Annual Report of the Dominion Observatory for the year 1938,

Bulletin T.-15.—Mean Time and Time Service Arrangements (reprinted from the *° New

Zealand Nautical Almanac, 1910 7).

Bulleting are now numbered separately m four series—Astronomical (A), Seisimological (8), Time
Service (T), and Annual Reports (R). A complete list of all Observatory bulletins to date was prepared
and published in September.

The article on “ Rarthquakes in New Zealand 7 published in the “ New Zealand Official Year-
Book ” was revised for the 1940 Year-Book, and the articles on © Time Service, &e.”” were revised for the
1940 editions of the Year-Book and the “ New Zealand Nautical Almanac.”

STArF.

Consequent on the establishment of o Physical Testing Laboratory, certain officers were transforred
to it from the Observatory Staff. The workshop of the Laboratory still carries out instrument work for
the Observatory, and arrangements have been made for one of the staff to he available at any time to
assist with miscellaneous work.

13—H. 34.
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MAGNETIC OBSERVATORY, CHRISTCHURCH.

Director : H. ¥. Skry.
SUMMARY OF OPERATIONS FOR THE YEAR ENDED 3lstr MARCH, 1940.

During the year the usual magnetic seismological and meteorological observations have Deen
4 = -
made.
TERRESTRIAL MAGNETISM.
The Eschenhagen magnetographs at Amberley Substation and the Adie and La Cour magneto-
graphs have been kept recording continuously. Twice monthly absolute magnetic observations have
been made at Amberley, and from these and hourly measurements of the magnetograms the mean

hourly values of D, H, and Z have been computed and tabulated. The mean monthly values of the
magnetic elements obtuined from the mean hourly values for all days of 1939 are

1939. D. H. A ')
Junuary .. .. .. 18 20-9K. 22284y Hh187 —68 007
February .. .. ..o 18 222 22262 55187 68 01-9
March .. . .. 18 23-8 22253 55193 68 02-5
April .. .. .. .. 18 242 22236 55192 68 03-4
May .. .. .. .. 18 2449 22238 HH207 68 03-6
June .. .. .. .. 18 255 22254 55216 58 029
July .. . . .. 18 25-5 22251 Ah204 68 02-9
August .. .. ..o 18 25-4 22248 55205 68 03-0
September .. .. .o 18 2549 22257 55203 68 02-5
October .. .. .. 18 25-9 22247 55200 68 02-9
November .. .. .. 18 26-0 22266 55193 68 01-8
December .. . .. 18 26-6 22270 55208 68 019
Year .. .. .. .. 18 247 22250+ 55199-7 68 02-50
A from 1938 .. .. .. +5-9 ~8-0 2.1 0030

Y. X. T. G, ocgs.
Year .. .. . o 07029-4y 21116-1y 595173y 035455
A from 1938 .. . co 453y 197y —1-0y -0-00004

4

A slight diminution in the mean annual value of G is still shown. T and H have diminished
somewhat less than usual, and the east component Y has increased somewhat more than usual.

The Tocal data of International Character Figures for all days have, as usual, been furnished to
De Bilt for inclugion in their international publication. In Terrestrial Magnetism and Atmospheric
Electricity for December, 1939, a method of evaluating a three hours” index of geomagnetic activity
is deseribed, as provisionally adopted by the International Association of Terrestrial Magnetism and
Electricity at Washington, D.C., United States of America, at the September meeting, and is to be
adopted for a trial at as many obscrvatories as possible for the years 1940-42 ; the co-operation of all
observatories is requested.

In December the Observatory was visited by Mr. Fitzsimmons and Mr. Wicner, of the scientific
stafl of the present United States (Byrd) Antarctic Bxpedition. At Amberley all facilities were provided
for comparing and standardizing their dip and total force equipment.  Oualy a few days were available
for the work, but their constants were correctly obtained, and after computation at the Observatory
copies of the data and results have heen forwarded to the United States Couast and Geodetic Survey,
At their urgent request a dip circle (147) with two needles was lent to the Expedition to help in their
survey work in Antarctica. Valuable scientific results may be expected from this Expedition.

lLecrrie Porenrtian GranipNT.

The Bendorf clectrograph has been kept in operation, and tts records partly reduced.  Owing to
pressure of necessary work, the tabulation of the hourly values has not been completed.

SEISMOLOGICAL.

Throughout the year further valuable data have been obtained as to genesis and propagation of
carthquakes from distant sources by continued registration on the Galitzin recorders, which give
essentials for this purpose by recording movements in three components of direction. A single
component Wood-Anderson seismometer, which is designed to detect all but very small, though quite
significant, near shocks, registered distance of the main shocks in and near New Zealand. Rarly in
1940 a flurry of small shocks arising from regions about twenty miles from Christchurch was detected.
It ix unusual for seismic activity to occur so close to Christchurch.  Iis proximity to a large centre of
population shows the desirability of having apparatus capable of fixing three essentials of location for
such regions—viz., the depth, together with distance and direction from Christchurch. Lately, sites
near Greymouth and Lake Monowax were tested as to their suitability for installation of Wood-Anderson
seismometers.  Such installations at these places will greatly improve the network of sensitive stations
essentinl for accurate delineation of active regions in New Zealand. Besides undertaking these tests,
Mr. Baird submitted for publication a paper prepared conjointly with Mr. C. J. Banwell on small
undulations or oscillations of air pressure whose existence and close relationship with a baffling type of
periodic ground unrest, called microseisms, they had discovered early in 1937,
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Cosaie Ray MeTER.

Continuous records have been obtained from the cosmic ray meter, and reduced measurcments
have been forwarded periodically to the Carnegie Institution of Washington. The results obtained
at Christchurch have proved to be of great value to that institution in their investigation dealing with
the world-wide changes in the cosmic ray intensity and their connection with variations in magnetic
activity., Owing to the proximity of Christchurch to the belt of maximum auroral frequency, results
obtained at this station should prove extremely important in the future.

An analysis was made of the ™ bursts 7 of ionization recorded in 1937 and 1939 to trace any
dependence of their frequency and size on barometric height. No such effect was found. 1t was
found, however, that the frequency distribution of the bursts for these two periods conformed to the

Jaw R(N) :—f\}s , adopted by Montgomery and Montgomery for showers, where R(N) dN is the number

of bursts containing numbers of particles between N and (N 4 dN). Although two different ionization
chambers were used during these two years, the values of A and s obtained were very concordant, and
the latter was of the same order as the theoretical value given by Montgomery and Montgomery
for showers produced under the same amount of lead shielding—i.e., 12 cm.

METEOROLOGICAL BRANCH.

Consequent on the outbreak of war, the Meteorological Branch of the Department, together with
the Apia Observatory, was transferred to the Air Department for the duration of the war.

The report of the Meteorological Branch during the past year is contained in the annual report
of the Air Department.

RESEARCH SCHOLARSHIP.

A National Research Scholarship was awarded to Mr. A. T. Johns, of Canterbury University College,
for the purpose of carrying out a biochemical investigation on pig fat. The research will be related
to the important subjects of the growth of pigs and bacon quality.

IMPERIAL AGRICULTURAL BUREAUX.

The Imperial Agricultural Bureaux were established to act as clearing-houses for the interchange
of information between research workers in various fields of agricultural seience throughout the world,
but more particularly within the various countries of the British Commonwealth.

In New Zealand co-operation with the Bureaux is maintained through the Department of Scientific
and Industrial Research, for which purpose there is a special liasion officer. In addition, contacts
with individual Bureaux and the appropriate fields of research are maintained by ollicial correspondents,
who deal with specific inquiries. The following is the list of Bureaux and the official correspondents
in New Zealand :-—

Bureau. ‘ Officiul Correspondent.
1. Soil Science .. .. .. | br. L. 1. Grange, Director, Soil Survey Division, Department of Scientific
and Industrial Research.
2. Animal Health .. .. .. | Dr. C. 8. M. Hopkirk, Officer in Charge, Veterinary Laboratory, Department

of Agriculture, Wallaceville.
Dr. 1. J. Cunningham, Veterinary Laboratory, Departinent of Agriculture,

3. Animal Nutrition ..

Wallaceville.
4. Plant Breeding and Genetics .. | Dr. ¥. W. Hilgendorf, Wheat Research Institute, Christchurch.
5. Pastures and Forage Crops .. .. | Mr. E. B. Levy, Director, Grasslands Division, Palmerston North.

6. Horticulture and Plantation Crops .. | Mr. W. K. Dallas, Director, Horticulture Division, Department of Agri-

culture, Wellington.

7. Animal Breeding and Genetics Dr. F. W. Dry, Massey Agricultural College, Palmerston North.

8. Agricultural Parasitology .. .. | Dr. C. S. M. Hopkirk, Officer in Charge,Veterinary Laboratory, Department

of Agriculture, Wallaceville, and Dr. D. Miller, Entomology Division,

Plant Research Burcau, Cawthron Institute, Nelson (joint corre-

spondents).

9. Forestry .. .. .. .. | (To be appointed.)

10. Dairy Science .. .. .. | Dr. H. Whitehead, Dairy Rescarch Institute, Palmerston North.

New Zealand Liaison Officer for Imperial \ Mr. ¥. J. A, Brogan, Department of Scientific and Industrial Rescarch,
Agriculture Bureaux. i Wellington. (Acting.)
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PUBLICATIONS.

The monthly publication of the New Zealand Journal of Science and Technology has been continued

during the year.

The alternate numbers have been devoted to two different classes of papers.

Section A of the Jowrnal is composed entirely of agricultural science articles, while Seetion B deals with
a variety of subjects, including chemistry, physies, geology, seismology, cconomics, and industrial

technology.

The following is a list of bulletins issued during the year :—-

No. 74 : “Some Ground-wave Field-intensity Measurements taken in New Zealand,” by

No.
No.

No.
No.

No.
No.

Drice 2s.]

76 :
7

78 :
79:
80 :

81:

(x. Searle.

“ Boils and Agriculture of Part of Waipa County.”

“ Maintenance of Vegetative Cover in New Zealand, with Special Reference to
Land Erosion.”

“ Diamond-back Moth Investigation in New Zealand,” by P. L. Robertson.

“ The (rasslands of the Nerth Island of New Zealand,” by K. A. Madden.

“ The Curing and Colouring of New Zealand Lemons,” by J. B. Hyatt and O. H.
Keys.

“ Bixth Annual Report of the Wheat Research lnstitute.”

Approzimate Cost of Paper.—TPreparation, not given ; printing (925 copies, including graphs), £140,

By Authority: E. V. PauLn, Government Printer, Wellington.—1940.
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