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man the cause of human cutaneous leishmaniasis 
(Leishmania tropica) in the Gerbils and Sousliks of 
the deserts of middle Asia, described in a review of 
Russian work on this question by C, A, Hoare (Trop. 
Dis. Bull., 41, 331; 1944)). Modern rapid methods 
of transport could either carry the sandilies which 
transmit Bartonella or infected human beings to an 
area inhabited by uninfected sandfiies. 

Two alleged cases of congenital transmission of 
Baf'tonella in man are reported by Weinman, and 
the factors affecting susceptibility and resistance to 
the infection are discussed. Man is the only important 
known source of B. bacilliformis, and Phlebotomus 
the only other animal known to be naturally infected. 
There is, however, some evidence that dogs may be 
naturally infected sometimes. The suggestion that 
domestic animals, lizards, rats and some plants may 
be reservoirs of the infection has not been confirmed. 
Weinman discusses at length the immunology, treat
ment and control of the infection, but these complex 
questions cannot be discussed here. Treatment of 
Oroya fever is the most important, because of its 
high mortality, but the study of it is handicapped 
by our inability to produce the syndrome at will in 
experimental animals. 

In Chapter 2 Weinman discusses the genus 
Hwmobartonella, created by Tyzzer and Weinman in 
1939, to include Bartonella-like organisms which do 
not multiply outside the blood and do not produce 
skin eruptions, whereas human B. bacilliformis de
velops in fixed tissue cells and causes skin eruptions. 
H. muris, the type species, is a widely distributed 
parasite of the albino rat, in which it exists as a 
latent infection and causes an'Bmia. It is transmitted 
by rat lice and fieas. It is infectious for albino mice, 
the rabbit and some other rodents. It can be eradic
ated by neoarsphenamine and other organic arsenicals. 
Weinman describes fully the other species, of which 
twenty-one have been named. Those most clearly 
established are in albino rats and mice and some 
other rodents, in voles, guinea pigs, oxen, buffalo 
and dogs. Other forms of Hwmobar·tonella not of 
specific rank have been found in the wild rat, dor
mouse, opossum, hamster, deermouse and squirrel. 
Organisms having some resemblance to Hwmo
bartonella have been recorded from the bat, monkey, 
ant-eater, rat and dormouse and from the tortoise, 
frog, lizard, gecko, lamprey, tench and pike. 

Chapter 3 deals with Eperythrozoon. Species of 
this genus are blood parasites with some resemblance 
to Bartonella and Hwmobartonclla, and they cause 
anmmia in various vertebrates. The infection, which 
at first causes symptoms, becomes latent, and re
moval of the spleen causes relapses. These organisms 
have not yet been cultivated in vitro, but animals can 
be infected by inoculation of infected blood. Their 
transmission by arthropods is known and they 
respond to therapy with organic arsenicals, so that 
they are regarded as being living organisms. They 
occur in white mice (E. coccoides, transmitted by the 
louse, Polyplax serrata, and possibly by other means) ; 
in dwarf mice and voles (E. di8par); in sheep (E. 
ovis, the method of transmission is not known) and 
in cattle (E. wenyoni, the method of transmission is 
not known). Other so-called species require con
firmation. The single case in which infection of man 
(a child) with Eperythrozoon was suspected is dis
cussed by Weinman. 

Chapter 4 discusses the public health aspects of 
bartonellosis. Its importance is shown by the fact 
that although the epidemic of 1870 in Peru involved 

a very small region, some 7,000 people died; and 
in Colombia more recently 4,000 deaths have been 
attributed to bartonellosis in one year (1938). The 
disease is, so far as we know, restricted to Peru, 
Colombia and Ecuador, and is irregularly distributed 
in a long, narrow area of the Andes, 1,000 miles 
long by about 100 miles wide, in which it occurs 
at moderate altitudes, near water and most often 
in narrow valleys; but it is probable that its distribu
tion is incompletely known. 

Man is both the victim and reservoir of Bartonella 
bacilliformis and no other animal naturally infected 
with this species is known, except the sandily vector. 
Weinman discusses fully the epidemiological evidence 
for this. Further knowledge of the insect vector is 
required, because most of our knowledge about it 
has been worked out in Peru only. The nocturnal 
biting activity of the sandily explains why the 
disease is chiefly contracted at night, and this bio
logical fact has been used for control. Workmen 
repairing a railway bridge over the Rimac River 
were, for example, removed by train from the bridge 
in time to be outside the endemic zone before night
fall. Phlebotomus-proof buildings would be equally 
effective, and when Shannon lived for months in one 
of these in an endemic area, he did not become 
infected; but the expense of providing them for 
everyone would be great. Repellents applied to the 
body and insecticides are said to help protection. 
Other measures aim at reduction of the numbers of 
the sandfiies by destruction of the day-time hiding 
places of the adults in dark places; but lack of 
knowledge of the biology of the immature stages 
handicaps this kind of control. The adults are not 
vigorous fiiers and probably do not get very far from 
the places where they emerge. The fact that endemic 
foci of the disease are bounded by upper and 
lower limits of altitude, which are often quite 
sharply defined, requires further explanation. 

G. LAPAGE. 

SCIENTIFIC AND INDUSTRIAL 
RESEARCH IN NEW ZEALAND 

T HE eighteenth annual report of the Department 
of Scientific and Industrial Research, New Zea

land, covering the year 1943-44, includes the 
Minister's statement, the Secretary's report, reports 
of the research committees of the Council, and on 
research work at the Canterbury and Massey Agri
cultural Colleges, as well as on the Dominion 
Laboratory, Observatory, Physical Laboratory, Mag
netic Observatory, Geological Survey and Meteor
ological Branch. 

Under the Building Research Committee, investi
gations have been continued by the Entomology 
Division of the Plant Research Bureau into the 
biology of the two native termites, and in co-operation 
with the Plant Diseases Division investigations were 
undertaken into biology of Anodium punctatum, 
including the factors controlling oviposition and the 
influence of seasoning of both kiln- and air-dried 
sapwood against attack, with the view of securing 
data on the best method of treating various timbers 
as a protection against borer attack. The State 
Advances Corporation has continued its work on 
field investigations of timber-infesting insects and 
fungi, and field application of termite control and on 
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wood preservatives. A special committee WM set up 
to deal with the problem of mould growth on the 
linings of houses; the report of the Plant DiseMes 
Division shows that mould growth can be controlled 
by applying a 2 per cent solution of the sodium salt of 
pentachlorophenol to the materials used in finishing 
the wall surfaces. The Auckland Building Research 
Panel has investigated the behaviour under stress of 
a floor consisting of pre· cast reinforced concrete 
joists and slabs. 

The Dairy Research Institute again limited its 
z:esearch to projects concerned with the New Zealand 
war effort, but has continued to give advice and 
assistance with the commercia l manufacture of dry 
butter-fat by the method developed at the Institute. 
Work on land cress taint in cream and butter hM 
olearly indicated that the benzyl isothiocyanate 
present in land cress is not the cause of the peculiar 
taint in the butter from cows consuming it, as garden 
cress contains the same glycoside. Principles laid 
down in the previous year for the protection of 
starter culture from infection with bacteriophage 
ha.ve proved sound, and many isolated starter rooms 
have been built during the year at commercial cheese 
factories. Continued experience hM shown that 
single-strain starter cultures can be maintained free 
from infection over long periods where isolation 
together with aseptic handling is practised. A tenta
tive start has been made on an investigation into the 
possible use of phage as a cure for mMtitis in dairy 
cows. Some progress J?as been made in the field 
towards a cure for 'mechanical' openness in cheese . 

. Hormone studies have covered milk secretion in dairy 
cattle and parturition in pigs. 

Under the Food Preservation and Transport 
Advisory Committee, development work has con
tinued on dehydrated meat, including the increase of 
the fat content to 40 per cent by addition of edible 
rendered tallow, and the installation of plant for the 
re-addition of the concentrated cooking juices . to 
improve flavour and compatibility, and for packaging 
the dried meat under compression in accordance with 
specifications of the United Kingdom Ministry of 
Food. Commercial manufacture of dehydrated 
vegetables began at the end of March 1943, in a 
tunnel dehydrator of the Eidt type designed by the 
Chemical Engineering Section of the Dominion 
Laboratory; the plant has given performance and 
quality fully up to expectation. Dehydration of 
apples on behalf of the Internal Marketing Division 
has now reached the production stage. Fruit cold
storage research hM included the refrigerated gas 
storage of apples, superficial scald on Granny Smith 
apples, the effect of fertilizers at the root on cold
storage quality and the control of wilt in cold-stored 
pears and apples. Under the Fruit Research Advisory 
Committee, long-term manurial investigations and 
root-stock trials on apples have continued and other 
work has covered stone fruit and citrus. Research at 
the Cawthron Institute has covered the magnesium 
deficiency of apples, distribution of magnesium and 
potassium in leader growth and apple-juice concen
trates. 

In the Industrial Psychology Division established 
towards the end of 1942, investigations have been in 
progress on absenteeism in forty-six factories in the 
four main centres of the Dominion, on the ventilation 
and heating of factory buildings, and on the reduction 
of fatigue and monotony, especially the effect of 
factory seating. The Division has also been respon
sible for the issue of a quarterly bulletin, lectures and 

addresses, service work for manufacturing concerns, 
co-operation with the Government Vocational Guid
ance Centres and work for the Armed Services. 
Under the Leather and Shoe Research Advisory 
Committee, the Leather Researeh Association has 
continued its work on the formulation of standards 
for sole leather, the flexibility of sole leather and a 
field trial to determine whether any relation could 
be established between wet rigidity and actual 
wearing value. The Shoe Research Association has 
investigated the effect of the method of construction 
on the flexibility of the shoe with the object of 
linking the work up with that on the flexibility of 
sole leather. Pelt research is yielding concrete results 
due to the institution of chemical controls in the 
process and the checking of the curing process in the 
finished pickled pelts. 

Investigations at the Cawthroll Institute on the 
mineral content of pMture have covered the effective
ness of application of cobalt sulphate in field trials. 
Under the Mineral Resources Committee, the pros
pecting and boring of the Clarendon phosphate 
deposits has been directed, and the results of the 
quantitative surveys of the Chatham Island peat 
wax deposits, with chemical work at the Dominion 
Laboratory and the Imperial Institute, have been 
published. 

The New Zealand Wool Manufacturers' Research 
Association has continued its work on improvements 
to the wet chlorination process of rendering woollen 
fabrics resistant to shrinkage. The Plant Chemistry 
Laboratory has continued its research on the suit· 
ability of different varieties of vegetables for de
hydration, and satisfactory results have now been 
obtained in dehydrating peas and beans. Under the 
Plant Research Bureau, work on linen flax has 
included the production of pure seed and weed con
trol, and the Botany Division has also continued 
weed · investigations, work on fibre plants and on 
medicinal plants. Investigations on the Russian 
dandelion indicate that a solution of the difficulties 
involved in direct sowing is crucial to development. 
The Entomology Division has continued its survey 
of the diamond-back moth, cocksfoot stem-borer, 
and cheese-mites, and has found that dichloro
ethyl ether is highly toxic to the common cheese
mite, even at very low concentrations. The Grass
lands Division has maintained its plant-breeding 
programme with rye grass, Italian rye 
grass, short-rotation rye grass, Vi' estern W olths rye 
grass, cocksfoot, timothy, white clover and red clover, 
and there has been no slackening of the work on 
aerodrome grassing and turf. Work on green-keeping 
research has continued. and plan t disease investiga
tions under the Plant Diseases Division have covered 
linen fiax diseases, legume diseases, vegetable diseases 
and diseMes of medicinal plants. The Soil Survey 
Division has devoted attention to soil fertility pro
blems and produced maps showing where this is 
being reduced through erosion. Tobacco research has 
included fertilizer experiments, investigations on 
mosaic and other tobacco disease:;, seed production 
and plant breeding, the chemistry of curing and 
recovery of nicotine from waste t obacco. Researeh 
work at the Canterbury Agricultural College hM 
included sheep-dipping experiments, investigations 
on insect pests of wheat crops, aud wool survey by 
the Wool Metrological Laboratory; while at the 
Massey Agricultural College sheep-nutrition experi
ments, drainage research work and work on sheep
breeding methods and pig research have bee. in 
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progress_ Root development work, which has now 
been suspended, is reviewed in the report. 

In addition to testing work the Dominion Labora
tory has been concerned with research work, the 
Chemical Engineering Section being largely occupied 
with work connected with the dehydration of 
vegetables and apples, while the Physical Chemistry 
Section has been concerned mainly with spectro
graphic analysis. The Coal Survey Laboratory has 
continued its physical and chemical survey of the 
coal resources of the Dominion. Many investigations 
un paints and protective coatings have been carried 
out during the year both for defence and civilian 
purposes. Rubber problems investigated during the 
year included particle-size and other determinations 
of rubber fillers, preparation of rubber solutions, 
investigation of rubber tyre preservatives, rubber
ware for milking machines, and an examination of the 
possibility of manufacturing synthetic rubber in New 
Zealand. At the Dominion Physical Laboratory, the 
physical testing and electrical laboratory was con
cerned with the yield and quality of linen flax fibre, 
dimensional changes of trace line paper for map 
reproduction, mould on inner wall surfaces in New 
Zealand houses and the application of radioactive 
luminous paint for equipment. 

At the Magnetic Observatory, Christchurch, the 
programme of work in terrestrial magnetism, seis
mology, cosmic radiation, atmospheric electricity 
ani! meteorology was generally maintained during 
the year. 

BATS 
By OLIVER G. PIKE 

T HERE are very few naturalists who can with 
certainty distinguish British bats in flight. It 

even comes as a sw'prise to many to learn that there 
are twelve species in Great Britain. The chief reason 
British bats have been so neglected is that they 
appear, except at rare intervals, at dusk and before 
dawn, and are therefore very difficult to observe. 
Apart from this, they live, as a rule, in rather in
accessible places, and most of their daylight haunts 
are dark. 

When watching a bat on the wing, we are looking 
upon the most perfect example of flight. I do not 
know any bird that can equal their powers of 
manreuvring; a bat going full speed (and it can 
travel fast) will suddenly stop, do a quick right or 
left turn, rise and dive, turn completely over, and 
perform other stunts that are bewildering to watch. 

To many, bats are mammals without a voice. This 
is because the high-pitched cry, which is very fre
quently uttered while flying, is beyond the powers of 
hearing of about three out of every four people, while 
the low, loud noises, such as the beating of a large 
gong, make no impression on them. 

Bats are flying mammals; through the millions of 
years of evolution their arms have changed into 
wings. If we examine the wing of a bat, we see how 
the bones are really exaggerated fingers, with a thin 
flexible skin stretched over them. while on the bone 
that corresponds with our thumb there is a hook, 
which the animal uses to attach itself to some support 
while resting. 

All bats have one young only during the year, 
which is born in mid-summer; they are helpless at 
birt,h , and for several days are carried arolwd by 

THE LONG-EARED BAT; 

mothers while they search for their own food. When 
too heavy to carry, they remain in their haunt until 
about seven weeks old; then they are able to fly 
and search for food on their own account. 

It is doubtful if the bat ever uses its eyes while 
searching for insect food; experiments have shown 
that bats which have been blindfolded and liberated 
in a room in which several strings were hung from 
the ceiling were able to avoid them with the greatest 
ease. To make up for the lack 01 sight, they seem 
to be provided with a sense of which we know little, 
and to which it is difficult to give a name, but which 
appears to be connected with the 'earlet' of the ten 
species in the family Vespertilionfdre, and the very 
remarkable facial development known as the 'horse
shoe' on the two species in the family Rhinolophid::e. 
These organs, combined with their keen sense of 
hearing, assist them to dodge all obstructions, and 
to find insect food while flying in the dark. 

Bats are the only surviving back-boned animals, 
with the exception of the great class of birds, that 
are able to fly, but unlike the birds, they are rather 
helpless except while in the air. 

There is a vast field open for the enthusiastic 
naturalist who cares to undertake the serious, but 
difficult, study of these nocturnal mammals. 

Some excellent work has been done in this respect 
by Mr. Brian Vesey-Fitzgerald, editor of the Field. 
In the ,Proceeding8 oj the Hamp8hire Field Club, 16, 
Part 1, pp. 64-71, he gives a detailed and valuable 
description of each of the twelve species found in the 
county, together with their distribution, founded upon 
his personal observations. 

If naturalists in other counties would follow in his 
steps, we should gather a deal of valuable information 
about these much-neglected mammals. 
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