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AN APPRECIATION. 

Retirement of Dr. P. J. DU TOIT as Director of Veterinary Services, Department 
of Agriculture, and as Dean of the Faculty of Veterinary Science, University 

of Pretoria, Union of South Africa. 

Veterinary Science and Science in general in South Africa have sustained 
a very heavy loss by the retirement on the 16th March, 1948, of Dr. 
P. J. du Toit from the position of Director of Veterinary Services, a post which 
he has held with great distinction and dignity for the past 21 years. During his 
long and active career be has become a world-famous figure, and his reputation 
as a scientist is well-known and respected in all countries. It is difficult, during 
his life-time, to write an appreciation of a scientist such as P . .T. du Toit, as he 
would, in his great modesty, be the first to say that the praise was undeserved and 
that whatever he had achieved was mainly due to the efforts of his colleagues, 
and to the inspiration he received from the late Sir Arnold Theiler, whom he 
succeeded. In view of the multiplicity and diversity of his work and investigations, 
it would obviously be impossible within the scope of a brief review to detail his 
contributions to Veterinary Science and Biology. 

He was born on 16th March, 1888, at Somerset Strand, and his father 
was the late Mr. D. F. du Toit, one of the founders of "Die Genootskap van 
Regte Afrikaners", in 1875. Later his father was the owner and editor of 
, Di Patriot" which may account for Dr. du Toit's great love for and interest 
in the Afrikaans language. He had a brilliant school career , passing the 
matriculation examination at the age of 16, being placed first on the list of 
successful candidates. He proceeded to Victoria College, Stellenbosch, where 
he obtained the B. A. degree in 1907 with honours in zoology. Dr. Broom, 
recognized as South Africa's premier paleontologist, with a world-wide repu­
tation, was his teacher and Dr. du Toit has often paid a tribute to the inspiration 
he received from this great scientist, still actively engaged in research at the 
age of 81. 

On leaving Stellenbosch he was awarded the Queen Victoria Scholarship 
in 1908 and proceeded overseas to Europe to continue his student career. He 
studied at Halle, Berlin and Zurich, obtaining the Ph. D. degree with honours 
in 1912. During a visit to South Africa and to the late Sir Arnold Theiler at 
Onderstepoort, he decided to study Veterinary Science. His zoology training 
was a decided advantage and by inclination he devoted his life to Science. His 
early choice of a laboratory career came at a time when studies in Tropical 
Diseases opened up new fields of research. He returned to Berlin where he took 
his Staatsexamen in 1915. In 1916 he wrote a brilliant thesis on "Leukaemia 
in Cattle" and was awarded a doctorate in veterinary science. The first worU 
war was then in progress, but he was allowed to continue his studies and on 
their completion he obtained some experience in abattoir work. At the 
Veterinary High School in Berlin he became associated with Professor Knuth, 
with whom he collaborated in studies on tropical veterinary problems, and was 
the co-author with him in the volume of Mense's Tropenkrankheiten devoted 
to diseases of domesticated animals published in 1921. 
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With this auspicious beginning to his scientific career, he returned to South 
Africa in 1919 and was appointed a senior veterinary research officer at Armoeds­
vlakte, Vryburg, where Sir Arnold Theiler, after his first retirement in 1918, 
was carrying out those fundamental researches into lamsiekte which were to 
have such far-reaching results in the development of the study of mineral 
deficiencies. He undertook some of the lamsiekte work, and in the following 
year was transferred to Onderstepoort where he became a sub-director. As a 
result of his superior gift of mind, spirit and versatility in thought, and his 
energy to an intensive degree, he was appointed later in the year Deputy Director 
under the late Sir Arnold Theiler. 

With the founding of the Faculty of Veterinary Science, in the Transvaal 
University College of South Africa, in 1920, he was appointed Professor of 
Infectious Diseases. The bacterial diseases aspect was detached in 1928, so that he 
could confine himself to protozoology and virus diseases. His lectures are 
characterised by a clarity in description. His eagerness of exposition is extraordinary 
and it is remarkable with what simplicity and precision he explains many a problem. 
In 1927 on the retirement of Sir Arnold Theiler he became Dean of the Veterinary 
Faculty. He conducted the meetings of Faculty with eminent fairness, 
and his mind was comprehensive in its grasp of the meaning of things. Due 
to his unusual alertness and the ready way with which he could make use of his 
storehouse of knowledge he was elected chairman of the Senate of the Uni­
versity of South Africa from 1924-1926. At the time it was stated that he was 
the first chairman who had been able to conduct the business of the meeting in 
both official languages. He became a leading force in university policy and 
teaching. Since those days he bas become a member of two University 
Commissions, and was a member of the Committee which reported on the 
advisability of creating a Medical Faculty at the Pretoria University. 

In 1926 be went overseas on a year's study leave which he spent in Basle and 
Paris and on his return he was appointed Director of Veterinary Services and 
Animal Husbandry, a wider sphere of action than his predecessor had. Animal 
Husbandry was subsequently again detached and still forms a special Division 
of the Agricultural Department. 

_Dr. du Toit has attended three International Veterinary Congresses as an 
official delegate from the Union of South Africa. The first one was in London 
!n 1930, held after a lapse of 11 years, owing to the 1914-1918 war having 
mterven~d, and the paper which he read on Theileriosis attracted a great deal 
of attentiOn. The Congress in 1934 was held in New York and after the meeting 
he made a tour of the United States, visiting important scientific institutions. 
The last meeting was held in Zurich in 1938. 

In 1927 he visited Nigeria and reported on veterinary matters there at the 
request of the Colonial Office in Great Britain. 

In 192~ he was an official delegate to the Imperial Agricultural Research 
Conference m London. It was there decided to form Agricultural Bureaux for 
the study of various aspects of scientific work in agriculture in the British 
~ommo.nwealth of Nations. His profound knowledge and experience and the 
Impression he created persuaded the authorities in Great Britain to create a 
nur:nb.er of fellowships f?r studies at Onderstepoort and to erect a Library 
Bu!ldmg, the cost of which was defrayed from funds provided by the Empire 
~ar~eting Board in furth~rance of the development of Onderstepoort as an 
Emp1re centre of research m the field of Veterinary Science. 
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His interest in science as a whole in South Africa is evidenced by his many 
years of membership of the South African Ass~ciation for the ~dvancement of 

· Science of which he was president at Durban m 1.932 and recelVed t~e ~ou~h 
Africa Medal and Grant in 1934, probably the highest honour a scientist m 
South Africa can aspire to. 

He has been a member of the South African Biological Society since 1921 
and was president of it in 1927. He received the Senior Scott medal awarded by 
this society in 1929. He is a Fellow of the Royal Society of South Africa and 
a membre correspondante de l'Academie Veterinaire de France et de la Societe 
de Pathologie Exotique, Paris. 

As principal veterinary officer he gained wide experience in respect of the 
measures of control under the Stock Diseases Act, and his keen interest in and 
knowledge of veterinary matters in South Africa was evidenced by his election 
as President of the South African Veterinary Medical Association, a post which 
he held from 1924-1930. 

In 1929 he acted as chairman of the 6th Pan-African Veterinary Conference 
held in Pretoria and all who attended that conference will recollect the skill 
with which he conducted and inspired the meetings. In 1944 he was a member 
of a special Commission to investigate the training of native veterinary assistants. 
In 1943 he was a member of a commission constituted to report on the position 
as regards East Coast Fever in South Africa as a consequence of a very serious 
recrudescence of the disease in the Vryheid district, Natal. It was felt that the 
whole position should be carefully reviewed. 

In 1945 he was appointed to a Committee to enquire into various aspects 
of Veterinary Services and Education, the so-called Adams' Committee. This 
committee took evidence from all the various bodies and individuals interested 
in the matters included in its terms of reference, and a very comprehensive report 
with far-reaching recommendations was issued .. 

Of his many other activities a few must be mentioned. In virtue of his 
official position he has been a member of the Public Health Council since its 
inception. In addition he has been a valued member of the Historical Monuments 
Commission since its inception in 1924. As a member of the Research Grants 
Board for many years he was able to bring his mature scientific experience to 
bear on the task of selecting suitable candidates and subjects for the receipt of 
financial support in scientific research problems. Another activity which he 
was engaged in was membership of the Wool Council and in 1930 he attended an 
Empire Wool Conference in Great Britain. In the same year he was president 
of Section M (Agriculture) of the British Association at Bristol. 

In addition to his scientific and academic duties he gave much time to 
public work of various kinds. He took an interest in the general welfare of the 
public servant and was president of the Public Servants' Association from 1934 
to 1936. 

After the late war he was appointed an official delegate to the Empire 
Scientific Conference in July 1946, organized by the Royal Society of England, 
taking his first overseas trip by air, to be later followed by others. In October 
of that year he attended the World's Food Conference at Copenhagen presided 
over by Sir John Orr. He was elected chairman of one of the committees, a 
signal honour. In 1947, with the formation of the Food and Agricultural 
Organization, to be known as F.A.O., he attended two conferences of it over­
seas, one in New York and the other at Geneva. It is interesting to note that 
at the former one he was only away from South Africa for a month of which 
a week only was spent in travelling. 
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The last conference be was able to attend before his retirement was held 
in February of this year at Brazzaville in the French Congo, on the methods of 
combating tsetse flies. 

It should be mentioned that Dr. du Toit was one of the early members 
of the "Suid-Afrikaanse Akademie vir Taal, Kuns en Wetenskap" and received 
the Havenga prize awarded by that society in 1947. 

In conclusion some reference should be made to his other interests of which 
his hobby of coin collecting is perhaps the chief one. His collection of South 
African coins is a very fine one and has given him many hours of pleasure. With 
a love for the best literature he combines an appreciation of music. There has 
hardly been a concert in Pretoria which he has not attended and he takes a keen 
interest in many aspects of art. A member of the Pretoria Rotary Club since its 
inception in 1925, he was president of it in 1944 and has always been affectionately 
known to its members as "P.J ." His hospitality is proverbial and his life is en­
livened by a wide social acquaintance and world-wide professional friendship. He 
is a most charming companion, a most entertaining personality and one of South 
Africa's outstanding after-dinner spen'~ers. He is the life and soul of many scien­
tific meetings and public functions. He is characterised by his keen sense of 
humor and wit and love of a joke o; chaffing. No one can come into contact 
with him without being impressed by his personality. He never glorifies in his 
own accomplishments nor does he under :.lte the works of others. He is always 
sceptical of hasty judgments and looks with distrust upon unverified generali­
zations. He is known for his innate neauess and exquisite taste and his designing 
of buildings and the laying out of grounds and gardens at Onderstepoort are a 
remarkable tribute to his foresight. 

Dr. du Toit was married in 1919 and there have been four children of his 
marriage. Throughout his arduous and strenuous career he was ably and 
wholeheartedly supported by Mrs. du Toit. He is greatly interested in the 
careers of his children. The eldest daughter, Annemarie, is married to Mr. 
Pistorius, a young architect of promise. His son Stephen qualified in medicine 
two years ago and is at present specializing in children's diseases. The second 
daughter, Dorinda, is at present a sister at the Florence Nightingale hospital in 
Johannesburg, while the youngest daughter, Josephine, is still a student at the 
Pretoria University. 

Those of his colleagues who have been closely associated with him . for 
many years will feel his retirement as a personal loss, not only as a chief but 
as a friend. 

The good wishes of his colleagues in the veterinary profession will ao with 
him in his retirement and may he live long to enjoy freedom from th~ many 
petty worries which the leadership of a big Division entails and to devote 
himself more to the work which is nearest to his heart's desire. Tn view of his 
wide knowledge and experience, it is sincerely hoped that the State will 
continue to consult Dr. du Toit in respect of veterinary and agricultural problems. 

His contribution to knowledge is the outcome of years of study and reflec­
tion, and anyone merely glancing through his list of publications hereunder 
must needs be impressed by the fertility of his mind and the far-reaching scope 
of his work. 

GILLFS DE Koc K AND E. M. RoBINSON. 

Onderstepoort, February, 1948. 
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UR'T OT-' P "CBLTCATIONS EY P. J. DU TOIT. 

1011 Uber Broom's Ahleitnng cler E:augetiere von den theromorphcn Reptilien. Natm·wissenschaft­
liche Wochenschtift, Vol. 26, p. 417- 423. 

Hll3 Untersuchungen iiber sas Synsacrum und den Schwanz von Gallus domesticns . Ein Beitrag 
zur Frage nach der Homologie dcr W irbel und Wirbelrcgionen . .Jennische Z eitschrift. Vol. 
49, p. 149-312. 

191.6 Beitrag 7.ne llfo,·phologie des normakn nncl des lcukiimischen , Rinderblutes . Ji'olia hnematologica, 
Vol. 21 , p. 1-58. 

1!)16 U ber das Kontaginm cl c r R inderpest . Z eitschnft fiiT I nfeklio11slcranlcheiten det H austieTe, 
Vol. 18, p. 181- 216. 

1917 Uber das Sammeln und die Zucht unscrer heimischen 7,eoke, Ixodes ricimts L. B erliner tier­
arztliche WochenschfZf't, Vol. 33, Nos. 10 und 11, p. l09- ll2 und 124-127. 

1917 (With Knuth, P.) Weitere Untersuchungen iibcr die Lymphozytomatose des Rindes. II. 
Mi tteilung. B erlineT tieTiirtliche W ochenschrift, Vol. 33, No . 18, p. 205-208. 

Hl17 D ie anaphylaktische Natur dcr parasitaren lntoxikation, v on VanEs unci Schalk. Monatqhejte 
fur pmktische 'l'ierhe·ilku nde, Vol. 29, p. 405- 413, 

l !)18 tibe r Zecken nnd deren Brkampfung. Z eitscMUt f ii1' Infelctionslcmnkheiten der Jlaustierf , 
Vol. 19, p . 1- 70. 

1918 7,ur Systematik der Piroplasmen. A1·chiv . .f'iir Pmtistenlcunde, Vol. 30, p. 84-104. 
1918 Gastruslarven nnd infcktiose Anaemie rlcr Pferck. Monatshefte fiir pralctische T ierheillcunde. 

Vol. 30, p. !)7- 118. 
1918 l3emerlmngen zur Gasbehandhmg rl cr Pferclcraiide. B e1·line1' tieriiztliche W oehenschTift. 

Vol. 34, No. 37, p. 361- 362. 
1919 E xperimcntelle Stndicn iiurr die 1>fe ,·cle-piroplasmosc I. Kreuzimpfungsversuchc mit N1.11tall·ia 

equi und P iroplasma cabalti. A•·chi~: ,{ii1· &hiffs- nnd 1'1-open-Hygiene, Vol. 23, p . 121--136. 
191!) H . U bertmgungsversnche mit Ixodes ricinus hci der J'.httall,:a equi Infektion. Archiv f'iir 

Sch-iff&- 1md 1'1·open-llygiene, Vol. 23, p. 141- 147. 
1910 III. Ubertragnngsversucho mit Zecken bei der Pimplnsma. caiHI-lli Infektion. A 1·chio fiir 

8ch·ij]'s- und '1'-roz;en-1-fygiene, Vol. 23, p. 359-368. 
1920 Weitere Untm·suchungen iibor die Lymphozytomatose des Rindcs .. III. Mitteilung. Z eitschrift 

fii?' I nf ektionskran/cheitcn deT H'wstiere, Vol. 20, p. 320- :350. 

1921 (With Knuth, P.) Tropcnkrankhciten der H aust iere . XVI and 880 pages . Leipzig, 
Johann Amurosius Ba rt h. 

1923 (With Theiler A, a nd l\Jitchell D. T .) Gousiekte in Rhcl'p . Ni11tlt ""d tenth Reports of the 
Di1·ector of Vete1·inary B eseanh. p. 0- 105. 

1923 Sheep Scab : The Infectivity of Kraals . N inth nnd tenth R eports o.f the Di-rector of Veterinary 
Research, p . 223-229. 

1923 Sweat-ing Rickness in Calves. N inth rm d tenth R epori.s of the Director of Veterina1·y Research, 
p. 23:~-250. 

1024 Horscsickness in 1923. Jo~<1'11al of the Depu-rtment of AgricultuTe, April, 1924. p . 370- 382. 
1024 (With Theiler, A, r. nd Green, H . H .). Phosr"homs in the Li\'e Rtock Industry . J ounwl of the 

DeJJMtment of A qriculture. N[ay, 1924. p. 460- 504. 
1 !)26 (With Theiler, A . and Green, H . H .). J\l[inimum Mineral Requirements of Cattle . P aper 

read before the l3ritish Assoeiation for the Advan cem ent of Science, Oxford, August, 1926 
Printed in Jou1·naL of Agric. Science, Vol. 17, part 3, p . 291-314 (1927). 

1926 (vVith Theiler, A.). La transmission des maladies, dont les tiques sont les vecteurs, par 
!'injection int rajugulaire cl'une emulsion de l'hote intermediairc. B ulLetin de la Societe 
Pathologic exotique. Vol. 19, p . 725-737, 

1927 (With 'rheiler, Viljoen, Green, Meier and Robinson). Lamsiekte (Parahotnlism) in Cattle in 
South Afr-ica. JI)Leventh c;ncl T welfth Repo-rts of the D i1·ecto1' of Veteri-nary R esearch , Part II, 

p. 821- 1361. 
1927 Report on Live Stock Problems in Nigeria. Official R eport t o the Colonial Office. Sessional 

P aper No.5 of 1927 of t he N igerian Government. 28 P ages. 
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192'3 (With Theiler, A. and Green H . H.). Breeding of Cattle on phosphorus deficient pasture . 
Jnl. of Agric. Science, Vol. 18, part 3, p. 369-371. 

1928 (With Malan, A. I. and Green, H. H.). Composition of Bovine blood on phosphorus deficient 
pasture. .lnl. of Agric. Science. Vol. 18, part 3, p. 376-38a. 

1928 (With Theiler, A.). Theileriose Siirl-Africaine experimentale transmise par la sang. B 11lletin 
de la Societe de Pathologie exoti que. Vol. 21, p. 121- 132. 

1928 The Veterinary Service of the Union of South Africa. J nl. of the S.A. Vet. M ed. A Mn., Vol. I , 
No.2, p. 9-17. 

1928 The Significance of Zoology in Veterinary Science. Presidential Address t o Section D. 
(Zoology) of the S.A. Assn. for the Advancement of Science. S.A . Jou-rnal of Sdence, Vol. 25, 
p. 52- 66. 

1928 Observations on Immunity in East Coast F ever. S .A. Journal of Science, Vol. 25, p. 282-287. 

1928 A Note on the Longevity of the Brown Tick, Rhipicephal1ts appenrliculatus. S..4 . J nl. of Science, 
Vol. 25, p . 288-290. 

1928 (With Theiler, A.). The Transmission of Tick-Borne Diseases by t he Intrajugular Injection 
of the Emulsified Intermediary Host Itself. 'l'hi1·teenth and F'ou1·teenth R eports of the Di1·. of 
Vety. Ed11cation and Reseanh. p. 17-44. 

1928 Investigations into the Cause of Vomeersiekte in Sheef. Thi1·teenth and Fcm1·teenth Repts. of 
the Dir. of Vet. l!:duc. & R es. p . 19- 153. 

HJ28 On the Nature of Anaplasma. 'l'hi1·teenth and Fcmteenth Repts. of Di1·. of Vet. Erl11c. & Re8earch. 
p. 157-184. 

1929 Our Most L'rgent Veterinary Problems of To-day. Presidential Address t o t ht' S.A. Biological 
Society. S.A . .Jnl. of Natural H istory, VoL 6, No. 4 , p . 221·-230. 

1929 1he Value of Phosphorus in the Cattle Industry of South Africa. Pa per rear] before the Brit ish 
Association for the Advancement of Science. Pretoria , July, 1929. 

1929 R abies in South Mrica. Paper read before the sixth Pan-African Veterinary Conference, 
'Pretoria , August, 1929. 

1929 A Note on the Diagnosis of Trypanosoma. vivax Infection. Fifteenth Rept. of the Dir. of Vety. 
S e,-v. , p. 3-8. 

192!) (With Theiler, A.). Transmission of East Coast Fever by Means of Blood. Fifteenth R ept. 
of the Dir. of Vet. S erv., p. 15-31. 

1929 (With Viljoen, P. R.). Dipping as a Method of Eradicating East Coast F ever. F ifteenth 
Report of the D1:rector of Vet. S ervice8, p. 33- 66. 

1929 The Nature and Duration of the Immunity against Bluetongue in Sheep . F ifteenth Rept. of 
the Dir. nf Vet. Serv·ices, p. 69- 78. 

1929 Rtudies on the Virus of Bluetongue. Fifteenth Repo1·t of the DiTector of Veteri110ry Services, 
p. 79- 93. 

1929 (With Bisschop, J . H. R .). The Breeding of Cattle on Phosphorus Deficien t Veld. F ifteenth 
R eport of the DirectoT of Vet. Services, p . 1059- 1166. 

1930 Theileriases. Elevent-h International Veterinm·y Congress, London. August, l!J30, 34 pages . 
1930 Veterinary Science and Agriculture. Presjdential Address of Section l\1. B rit ish Association for 

t-he Advancement of Science, Bristol. September, 1930. 16 pages. 
1930 Wool Research in South Africa. Paper read before the Imperial Wool R ese::trch Conference, 

London. September, 1930. Printed by H .M. Stationery Office, London, 1931, p. 65- 70. 
1930 (With Alexander, R. A.) . The Immunization of Horses against Horsesickness by the F sc of 

formalir.ed virus. Sixteenth Rept. of the Dir. of Vet. SeTv., p. 85-104. 
1930 (With Green, H. H.) . Dicalcium Phosphate as a Source ofPhosphor·us in Nutrition . S ixteenth 

Rept. of the Dir. of Vet. S ervices, p. 267-285. 

1930 (With Malan, A. I. and Rossouw, S. D.). Studies in Mineral Metabolism XII. -Phosphorus 
in the Sheep Industry . Preliminary R eport. Sixteenth Rept. of the Dir. of Vet. Serv., 
p. 313-326. 

1931 Immunity in East Coast Fever. Seventeenth Rept. of the Dir. of Vet. Services, p . 3-25. 

1931 (With Alexander, R. A. ). An Attempt to Attenuat e t he Virus of H eartwater by Passage. 
S eventeenth Rept. of the Dir. of Vet. Services, p. 151- 160. 

1931 (With Malan, A. I. and Groenewald, ,J. W.). Studies in Mineral Metabolism X VII. Phosphorus 
in the Nutrition of Sheep (Second R eport). S eventeenth Rept. of the D. V .S. , p. 453-472. 

1931 (With d e K ock, G. and Steyn, D . G.). Studies on the Aetiology of Dunsiekte or Enr.ootic Liver 
Disease of Equines in South Africa. S eventeenth R eport of the D. V .S ., p. 617- 644. 
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1932 Foot and Mouth Disease in Southern Rhodesia. R eport to the Government of Southern 
Rhodesia. .Jnl. of S.A. Vet. M ed. Assn. Vol. 3, No. 1, p. 26-37. 

1932 Africa's Debt to Science. Presidential Address to S.A. Assn. for the Advancement of Science. 
Durban, July, 1932. S.A. Jnl. of Science, Vol. 29, p. 1-18. 

1932 (With Neitz, W. 0.). Bovine Anaplasmosis. A Method of Obtaining Pure Strains of 
Anaplasma marginale and Anaplasma centrale through Antelopes. JiJiyhteenth Report of the 
D. V.S., p. 3. 

1932 (With Neitz, W. 0.). The Immunization of Mules, with Formalized Horse-Sickness Virus. 
Eighteenth Rept. of the D. V.S ., p. 35-48. 

1932 (With G. A, H. Bedford). Goat Mange. The Infectivity of Kraals. Eighteenth Rept. of the 
D. V.S., p. 145-152. 

1932 (With Malan, A. I., Louw, J. G., Holzapfel, C. R. and Roets, G. C. S.). A Study of the Mineral 
Content and Feeding Value ofNatural Pastures in the Union of South Africa. (First Report). 
Eighteenth Rept. of the D. V.S., p. 525-578. 

1932 (With Malan, A. I. and Groenewald, J. W.). Studies in Mineral Metabolism XVIII. Phosphorus 
in the Nutrition of Sheep. \Final Report). Eighteenth Re11t. of the D. V .S ., p . 611-630. 

1932 (With Malan, A. I. and Groenewald, J. W.). Studies in Mineral Metabolism XX. Iodine in 
the Nutrition of Sheep. Eighteenth Rept. of the D. V.S., p. 651-676. 

1932 (With Malan, A. I.). Studies in Mineral Metabolism XXI. A Comparison of Phosphatic 
Supplements for the Prevention of Aphosphorosis. Eighteenth Rept. of the D. V .S., p. 702-732. 

1932 (With Malan, A. I., Groenewald, J. W. and de Kock, G.). Studies in Mineral Metabolism XXVI. 
The Effect of Fluorine in Pregnant Heifers. Eighteenth Rept. of the D. V.S., p. S05-S18. 

1932 (With Malan, A. I.) The Mineral Requirements of Livestock. Farming inS. Africa. Vol.7 • 
Nos. 78 and 81. Sept. and Dec. 

1932 Transmission of Animal Diseases by Aeroplanes. Quart. Bull. of Hea.lth Organisation, Loogue 
of Nations. Vol. 2, No. 1 (Extract) p. 113. 

1933 (With R. A. Alexander and W. 0. Neitz) . . The _Immunisation .of MuleS--wi-th- Formalized 
Horsesickness Virus II. Onderstepoort .Jnl. Vet. Sc. and An. Ind. Vol. 1, No.1, p. 21. 

1933 (With Alexander, R. A. and Neitz, W. 0.). The Immunisation of Horses against Horsesickness 
by the Use of Formalized Virus. O.P . .Jnl. Vet. Sc. and An. Ind. Vol. 1, No. 1, p. 25. 

1933 (With Malan, A. I. and Groenewald, J. W.). Studies in Mineral Metabolism XXVII. The 
Effect of Two Different Calcium Phosphorus Ratios upon the Growth of Calves. O.P . .Jnl. 
Vet. Sc. and An. Ind. Vol. 1 No. 2 p. 421. 

1933 The Un ions' Livestock Industry. Report of the Division of Veterinary Services and Animal 
Industry. Farming in S. Aj?·ica. Vol. 8, pp. 477-485. 

1934 (With Alexander, R. A.). The Immunisation of Horses and Mules al!ainst Horsesickness by 
Means of the Neurotropic Virus of Mice and Guinea Pigs . O.P . .Jnl. Vet. Sc. and An. Ind. 
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