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AflXrTES OF THE SIXTH AXXI'AE (illXKItAL

MEETIX(i OF )[E)[1{E1(S.

(HiiLD IN THK Rhouks I'nivkksitv Cor.r,K(iic, GivAHAMsiowx, ox thf.

Uhii July, 190^;.)

Di". S. Si-honlaiid (Vice-President) jnesided, tlieie being- present

alxmt 4:0 nienibeis.

Jfiii/ifeti.—The minutes of the Fifth Annual Genernl Meeting of

the Association, held at huiban on the IGth July, 1907, were taken
as read and confirmed.

Jifjiorf of (,'onucil.—The report of the Council for the year ending
tlie :>Oth June, 1908, was read by Mr. Fred. Rowland (tlie Assistant

General Secretary). (See p. xiii.)

Finance.—^The statement of accounts and balance-sheet of the

Association for the past year was submitted. (See pp. xviii and xix.)

Owing to the illness of the General Treasurer, IVlr. W. I). Morton,
and the unavoidable absence of the Acting General Treasurer, Mr.
A. Aiken, the report of the latter was read l)y the Assistant General
Secretiirv (Mr. Fred. Rowlanfl). (See p. xvii.)

The chairman moved the adoption of the report and accounts,

which, after some discussion, were unanimously adopted, subject to the

insertion at the foot of the accounts that the cost of the Natal report

was a contingent liability. Several members urged the necessity f()r

the earlier publication of the annual report, and a recommendation to

this effect was referred to the incoming Council. The Assistant

General Secretary explained the reasons for the delay in issuing the

Natal report, which had been unavoidable.

Suspension of Rule xi (/>).—The folkiwing motion, of which due
notice had been given in accordance with the Constitution, was
propt>sed V\v Dr. Marloth, seconfled by Mi-. W. Cullen and carried

unanimously :
—

"That Rule xi (li) of the C(»nstitution be suspended for the [>ui-

pose of enabling the trustees to transfer a sum of X300 from
the invested funds to the Association's current account, for

publication purposes only, such sum to be refunded as soon

as the finances permit it to be done ; and that the trustees

be instructed accordingly."

Notice of Motion.— Prof. A. S. Kidd gave notice that the follow-

ing motion would be moved at the next annual general meeting in

1909: "That Rule x of the Constitution be amended by substituting

for the word "Capetown'' therein, the word "Johannesburg."
Rpyort of the Anfhropoloyical Sfandiiui C(n)inilffcf.—llie report of

this committee was taken as read and adopted, and the recommenda-
tion that immediate steps be taken to foiward the aims of the com-

mittee as laid down in tin- report, agreed to.
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El.ect'uni of Couticil then ensued, with the result stated on p. x.

Meetltu) ill 1909.—A cordial invitation for the 1909 meeting, tu be
held in Bloemfontein, was subnntte<l by Mr. Hugh Gunn at the re(|uest

of the O.R.C. Government, with a lecommendation from the Council
that it be accepted. It was unanimously agieed to accept the invita-

tion with thanks, the exact date to be fixed by the Council.

.v. A. Medal Rules.—The following addition to the S. A. Medal
Rules was submitted to the Council.

"
(//) No alteration shall be made in these rules except under

the condition specified in Rule xvi of the Association's Constitution,

reading :

—

1. Any proposed alteration of the rules shall be intimated to

the Council six months before the next session of the

Association.

2. Shall be duly considered by the Council.
.'3. And, if approved, shall be communicated by circular to the

members of the Association for their consideration.

4. And tlealt with at the said sessi* n of the Association.
'

An amendment was unanimously agreed to that in (1) "Six
months" should reatl "Three months." The addition, as au)ended,

was then i)ut to the meeting and carried.

The foll(»wing reconmiendation submitted by the Council was then

put to the meeting and adopted. " That the committee endeavour to

arrange for one meeting of the committee annually, and that an hon.

secretary should be appointed from among its number to ti'ansact the

business of the connnittee. \)v. Marloth, Mr. Cullen and Mr. Row-
land having been appointed a committee to draw lots for the four

retiring members of the committee, reporteil that they had drawn lots

to determine the outgoing membeis of the nietlal committee, who were
Messrs. Schonland, Townsend, Reunert and Corstorphine. At the

next Annual Meeting lots would be drawn to deteimine the four

members who would retire in 1909, and thereafter four members would
retire by rotation every year in ordei-. Messrs, Hough, Schonland,

Reunert and Corstoi-phine were then elected to hohl office as members
of the medal committee until 1911.

Mpssatje from the Pri'xideiit.—The chairman reported ha\ing sent

the following telegram to H.E. the Hon. Sii- Walter Hely-Hutchinson,
Pi'esident of the Association, who had been unable, on account of

public duti(;s, to preside over this meeting :
—

Fo the Governo)'.

"Meeting last night enthusiastically received your Excel-

lency's inspiring address. Am authorised to convey to your
Excellency the respectful hearty thanks of the audience,"

and received the following reply :
—

From the Governor.
"

1 thank you for your kind message, which 1 mucl) appre-

ciate."
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TIh' fi>l!(>\vinii; telemam had also been reccixrd from l)r. Ifyslop

(Past President) of Pietermaritzhiiry :
—

"Trust you liaxe had successful ineetiiis;, sorry liave been

unable to ha\e been with you."

Vof''s of Th(ttik><.— Votes of thanks for great hospitality and kind-

ness were unaiiiniouslv voted to the following : -

The Mavoi- and CV)rporation of Grahanistown.

The Chairman and Members of the Jihodes L^niversitv College.

The Chairman, Members and lion. Secretai'v of the Graham.s-

Kecejition Connnittee.

The President and Mend^ers of the Grahamstown Athen.-eum.

The Chairman and Members of the Albany Club.

Mrs. White Cooper, Mrs. Dru Drurv, and Mr. Advocate Barrv.

The Mavor of Port Alfred.

Mr. Chas. White.

INFr. F. A. Stokes, the Hon. Auditor and Hon. Gen. Secretaries,

Treasurer and Acting Hon. Treasurer

The chairman alluded in appreciative terms to the good work done
by ISIr. Cullen, the retiring Hon. Secretary.

Tlie meeting concluded with a vote of thanks to the chairman
for presiding at the several meetings, and ftir his work in making this

.session of the Association so successful.

l^EPOKT OF THE (0[\\(IL FOR THF YEAE
EXDIXO :]OTH jrXE, ll)(l<s.

1. Your Council submit the following report upon the work of the

Association for the past year.

2. Finaiuial

.

—The audited statements of accounts together with
the report of the Acting Hon. Treasurer are attached hereto. Owing
to the decrease in the revenue of the Association, the Council recom-
mend that innnediate steps be taken to reduce the general and admi-
nistrative expense.s of the Association.

."i. Jffmhn'fi/np.— Tt is with regret that your Council has to record

a decrease in the total mend)ership of the Association, which, on the
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30tli June, was 767, showing a loss of 281 since the last Annual General

Meeting.

4. Grautx for Research.—The following rept)i-t is submitted with

regard to the grants in aid of scientific research :

—

{a) Dui'ing 1906 a grant of £100 was made to Dr. J. C. Beattie

to Jtid him in his work on the magnetic survey of South
Africa ; the British Association also made a giant for this

purpose. The Council regret that owing to the great fall-

ing off in revenue, they were unable to authorise the com-
pletion of the grant, and they have to thank ])r. Beattie for

generously waiving his claim to the balance of £10, 17s. -^d.

Dr. Beattie has submitted a report on the results of a

Magnetic Survey of Clanwilliam, Van Bynsdorp and Cal-

vinia Districts, which, with the table of results, will be

printed in the repoit of this meeting.

(l)) In Julv, 1904, a grant was made to Mr. J. Burtt-Davy to aid

him in the preparation of an ainiotated catalogue of the

flowering plants and ferns known to occur in the Transvaal.

The Council regret that owing to lack <if funds it was unable

to accede to Mr. Burtt-Davy's application for a grant in aid

of £100 a year for three years to assist him in having the

South African botanical specimens in the Kew Herbarium
worked up.

{<) In 1905 Dr. J. D. F. Gilchrist was granted a sum <.f £100,

with the promise of a further sum of £50 during 1906, to

aid in the investigation of the fresh water fishes of South

Africa, including those of the Zambesi. The zoological

section of the British Association also made a grant for the

purposes of this research. Owing to financial reasons the

Council regrets it was unable to fulfil the proinise made to

Dr. Gilchrist of a further £50, and it has to thank him for

ha\ing generously relin<iuished his claim on the funds of the

Association.

(o?) A grant of £100 \wis made to Dr. A. W. Boberts in December,

1905, to aid him in liis research on variable stars. Dr.

Boberts repoi'ts that the work of twenty years is now com-

pleter! and awaits publication.

(f) Tn December, 1906, a grant was made to ^Iv. J. Stuart-

Thomson to aid him in a research of South African Alcyon-

aria. Owing to Mr. Thomson's departure for Switzerland,

the report has been delayed, but is now being prepared

under the direction of Piofessor Studcr of the Uiiiversity

of Jierne.

{J) At the Kinibeiley meeting, held in 1906, Professoi- .1. M
Duerden was voted a grant of £45 to nid him \n his in-

vestigations on tortoises. The Council regrets that for

financial reasons it has been unable t<i authorise payment of

this grant. -V preliminary report has been received frou>

Prof. Dueiflen on his work.



l^KPoiM' OK Council. xv

(</) A report lias Ik'CII Jeceivcd troin tlie AiitlM()j)<)luu;i(,'al StainiiiiLj

Committee, to which a i(rant ot' £10 iuul been voted in the

previous year, and paid duriiii,' the yt'**-!' under nn iew. The
re]>ort will be published in the report of this meeting.

5. South African Mednl Fund.— In conmiemoration of the visit of

the British Association to South Africa in 190~), a fund was raised by
the British Association for the endowment of a medal and grant for

scientific research in South Africa. The medal and grant of £50 is

awarded t\)r the lirst time to Dr. Arnold Tlieiler, C.M.G., Bactei"io-

logist to the 'I'ransvaal Government. The trustees of the Medal Fund
report that .£0'), Os. lOd. has accrued as interest on the fund of £1376
during the twelve months ending the Gth March, 1908, and that this

has been drawn nnd reinvested in a Treasury Bill due Gth March,

1909, together with the principal. j£1376 of this bill will run until

the date named at 4 per cent, per annum, and the £5.">, Os. lOd. at 3.',

per cent, per annum until required in July, 1909.

An addition to the rules for the administration of the me<lal and
fund, drafted by direction of the Council holding cilice during 1906-07,

has been made and is bi-ought befoi-e the members at this meeting for

their approval.

6. Leriures. — Under the auspices of the Association several

lectures were given during the past year in the country districts of

the Trans\aal, and arrangements have l)een made for several more to

be given. Professor Walter Raleigh, of Oxford, flelivered a series of

lectures on English literature in various South African towns during

July and August last year, which were greatly appreciated. The
Johannesburg Committee, which, with the financial assistance of the

Witwatersrand Council of Education, inaugurated these lectures, has

made arrangements for a sei-ies of lectures on historical subjects to be

given by Prof. Fisher of Oxford, during the next two months. To the

members of this Committee and to Mr. J. F. Cadenhead, the Secretary,

the thanks of the Association are due.

7. Stnudiiiii Conimittfes.— As previousl}' stated, the leport of the

Anthropological Connnittee is submitted herewith.

The Education Standing Connnittee did not meet during the year.

8. Local lirandies of the Axsoclafion.—The Pretoria branch has

submitted a report on a successful year's work. Lectures were given

by Mr. J. Burtt-J)a\ y and by Dr. Gough, and visits were mad(^ to the

Government Bacteriological Laboratory and the Government Experi-

mental Farm. Chief Otlicer Benington of the Pretoria Fire Brigade
also delivered a paper, on the " History of Five Pi-evention and Extinc-

tion," which was followed by a demonstration showing the uses of

modern fire a])p]iances.

9. K.vchdiKif'.i.—The following learned societies have been placed

upon the Association Exchange of Publications list :

—

The University of Michigan.

The Administration de I'EnseigncMnent Superieur des Sciences ^gfc_

des Lettres, Brussels. -
'' ^A

The Academy of Natural Sciences, Philadelphia.

^ILURARYl =-
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Tlie Public Museum of the City of Milwaukee.
The CaUfoinia Acacleiny of Science.

10. Suspfinst(oi of Bit fp.—Owing to the regrettable decrease in the
n>eiriljership of the Association and the consequent reduction in the
re\enue, it has been found necessary to ask the members at this meet-
ing to agree to a teuiporary suspension of Rule xi (h) of the Con-
stitution in ordei- to enable the Council to meet the expense of
publishing the Association's annual report, by transferring a sum of

^300 from the invested funds to the current account. If this is agreed
to. it is hoped that with a reduction in the cost of administration and
ftirthei' economies, as well as with an increase in membership which
your Council look forward to, tliis sum may soon be re])aid to the
trustees.

11. Report)^ of tlie Kimberlfji and Xafal Alcpt'iinis.—The Coiuicil

desires to place on record its thanks to the Rev. Dr. Flint, and to
Di-. J. ^loir and Dr. R. A. Ijchfeldt, for the valuable and arduous
work done in editing the volumes containing the leports of the Kim-
berley and Natal meetings. The latter volume will, it is hoped, be in

the hands of members in the course of the next week or so.

12. Donatum.^-^\\^ thanks of the Council are due to Mr. Gardner
F. Williams for a donation of £2") towards the publication of the

report of the Kimberley meeting.

V.\. Snh-Cominitfeen.—The thanks of the Council and members are

due to the following members who have served on the following sub-

committees during the past year.

(rt) Maiiaf/in;/ Committer of Council.—The President, the General

Treasurer, the General Secretaries, Dr. L. Crawford, Dr.

J. C. Beattie, Rev. Dr. W. Flint and Mr. Ernest Williams.

(h) Commiffep for tJiP Staiidardixiiui of Weujlifs and Mcaxures in

South Africa.— Dr. R. A. Lehfeldt (Convener), Dr. J. Moir,

Mr. E. H. V. Melvill, Lt.-Col. H. F. Punton, and Dr. J. C.

Beattie.

((•) .S'. A. Medal Committee. —Dv. ^. C. Beattie, Dr. L. Crawford,

Dr. J. D. F. (Hlchrist, Dr. S. Schonland, Mr. R. T. A.

Innes, Mr. T. Reunert, Mr. A. M. A. Struben, Dr. G. S.

Corstophine, Dr. James Hvslop, Mr. James Lyle and Mr.

F. S. Townsend.
14. Li'ave.—The Assistant General Secretary for the Cape Colony

and Rhodesia, Mr. E. Hope Jones, was granted five months' leave of

absence from the 1st June, 1908.

15. 1909 Meefiny. — An invitation has been i-eceived f(»r the

Association to hold its next meeting at Bloemfontein, which has been

gratefuUv acknowledged. The date of that meeting has not yet been

fixed.



REPORT OF THM A( ITMi HON. TREASrREI{ FOR'

THE YEAR E\l)T\(r :]OTH JrXE, V.m.

I beg to submit the following I'oport on the financial position of

the Association together with a statement of accounts for the year

en.iing the .30th June, 190S.

It is .somewhat tlitHcult to believe that the existing depression

should so affect the Association, that throughout South Africa there

are but 544 persons who take sufficient interest in the Advancement
of Science to pay the nominal subscription of "iOs. pei' annum. Yet,

despite numerous notices, which, by the way, entail much clerical work
ami expense, the receipts from subscriptions for the current year only

total £544. The receipts for arrear subscriptions and from other

sources amount tc) £1S8 I's. 9d., making a total of £7.">2, 2s. 9d., being a

slight increase over last year of £S, 2s. .3d.

By careful management the ordinary administrative expenditure has

been reduced by £64, 18s. 7d., and the total expenditure of £4G7, 2s. 3d.

shows a decrease compared with last year—excluding, of course, the

printing of the Kimberley Report—of £258, 15s. Id. To do this,

however, it was necessary for the Council to decline to entertain

entirely any applications for grants in aid of research work, and in

\ iew of the fact that it has become necessary to ask for power at the

Annual General Meeting to obtain a loan from the trustees of the

Association to meet the cost of printing the annual report, 1 cannot

reconnnend the Council to entertain any grants in aid during the

ensuing year.

But for this fact the financial position of the Association would

be considered fairly satisfactory, as the balance-sheet will show you
that the debit balance of £231, 14s. 5d. in the last account has been

wiped out, and we have now a small credit balance of some £33 to

carry forward to the next account.

The Endowment Fund shows an increase of £47 over the amount
of £893 shown last year, of which £936 is invested on fixed deposit

at 4 per cent.

With regard to the amount of £66, 1 7s. 3d., balance of grants

unpaid, I understand that it is possible that these amounts will not
now be needed, and if that is so, the amounts can be written off the
books during the ensuing yeai-.

During the 3'ear the cost of the printing of the Kimberley report

(£422, 17s. 4d.) has been paid out of revenue, and with the active

assistance of members by the prompt payment of their subscriptions

for the ensuing year, and by actively furthering the interests of the
Association in obtaining further members, the loan from the trustees

should soon be repaid. But it will also be necessary for the Council

to arrange foi- funds to n\eet the cost of printing the report of the

Grahamstown meeting.

Alex Aikkn,
Actinxj Hon. 7'reafinrer.

xvii 1/
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STATEMENTS FROM (iKAXTEES.

Prof. Beattie reports on 19th May, 1908, that no further observa-

tion work has been done, and that the work ah-eady reported upon will

be presented as a paper to this Association at Orahamstown.
Mr. -J. Burtt-Davy repoits on 26th June, 1908, that the Annotated

Catalogue of the Flowering Plants and Ferns, known to occur in the

TransAaal, has been completed and is being written out for presenta-

tion to the members at the Grahamstown meeting.

Dr. Roberts reports on •26t]i June, 1908, that his observations of

variable stars, taken during the past twenty yeais, are practically

completed, and, with the aid of the grant from this Association, have
been reduced. There remains an intro'luctory volume to be ^^'ritten.

The reductions meant toiling through some nine or ten million figures.

It is hoped that the printing will be taken in hand shortly.

Mr. J. Stuart Thomson reports on 8th June, 1908, that his

researches on Alcyonarians have unfortunately been delayed owing to

his leaving South Africa. Tlie collection, which he is dealing Avith,

contains a number of species and several genera new to science. Their

anatomy will also be treated of, and a revision of previously recognised

genera will in some cases be necessary. Viviparity has been discovered

in a new genus. The report, which will be illustrated by a number of

plates, will be published shortly.

Dr. J. T). Gilchrist reports on 28th June, 1908, with reference to

his investigation on South African fresh water fishes, that a great

deal of aflditional valuable material from \arious parts of South Africa

has been collected during last year and the working up of the collection

is being proceeded with by Mr. Boulenger and himself.



OFFICKKS OF COMMITTEES, GIIAHAMSTOWX,
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LOCAL COM^riTTEE.

Chairman.

Prof. S. SciioNLANi>, M.A., Ph.D., F.L.8., C.M.Z.S.

AV. G. Bknnii:, B.A.
T. Bun-dock, B.A., B.8c.

J. Bruce-Bays, M.D.
Prof. G. E. Cory, :\J.A., F.CS.
Dr E. Dru Dhuhy.
E. G. Gaxk, M.A.
A. C. Galpix.

Dr. J. B. Grkathkad.
Prof. A. .Stanley Kidd, ]M.A.

D. Knight, J.P.

Prof. W. A. Macfadyen, M.A.
LL.D.

C. W. Mally, M.Sc, F.E.«.

J. MULLEK, B.A.
B. W. Newman, A.M.I.C.E.
W. D. Neii^son, M.A.
Prof. A. 0.;(;, M.A., B.Sc, Pli.D.

W. Robertson, M.R.C.V.8.,
F.R.S.E.

Prof. E. H. L. ScHWARZ, A.R.C.S.,

F.G.S.

William White-Cooper, M.A.,
F.R.LB.A.

D. Williams, B.Sc.

Local Hoi). Secretarieft.

Prof. J. E. DuERDEN, M.Sc, Ph.D., I W. Hammond Tooke.
A R.C.S.

I

Local Hon. TrcasHrcr.

G. Stanley Bishop, ]V[.A.

RECEPTION COMMITTEE.

Chairman.

Tlie Hon. Mr. Justice Kotze, LL.B., K.C.

Vici'-Cho/irnicH.

F. C. Graham, C.C. and R.M., Tlie Mayor of Port Alfred,

Grahamstown. H. Putt, Esq.

Tlie Mayor of (Ti-ahamstowii,

H. Fitchat, Esq.

Members of the Local Coininittee.

Hon. Secretary.

Mr. .\<l\(»cate A. Barry.
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SECTIONAL COMIMITTEES.

SECTION A.—Mathematics, Physics, Astronomy, Meteorolog-y,
Geodesy and Geography.

Preftid^nf.

Alex. W. Roberts, D.Sc, r.R.A.8., F.R.8.E.

Vice-Pre(iidents.

8. S. Hough, F.R.S.

Prof. A. Broavx, M.A., B.Se.

J. R. 81TTON, M.A., D.Sc.j

E. Nevill, F.R.A.S., - J-'i

r.C.8.
^ojfiru,.

p,.^,f, A. H. Mackenzie, M. A.
H. D. Badcock, A.M.I.C.E., M.A. Prof. J. C. Beattie, D.8c.

R. T. A. IxNKs, r.R.A.8. F. Flowers.
Prof. liEHFELDT, D.8c., B.A. Prof. Alex. 0(;«, M.A., B.8e.,

James Lyle, M.A. Pli.D.

Prof. L. Crawford, D.Sc.

D. Williams, B.8c.

Hon. Secretaries.

I

G. 8TAXLEV Bishop, M.A.

SECTIONS B and C—Chemistry, Metallurgy, Mineralogy and
Geology, Engineering, Mining, Architecture.

President.

Piof. E. H. L. 8ciiwARz, A.R.C.8., F.G.S.

Vice-Presideitts.

Sir Charles Metcalfe.
Prof. P. I). Hahx, Ph.D., M.A.
J. R. A\ iLLiAM.s, M.I.M.E.,

M.T.M.M.
Sir P. E. GiROUARD.
8. J. JEXXIXfiS.

C. W. Methvex.
C. F. JuRiTz, M.A., D.Sc.

Prof. Yax der Riet, M.A., Pli.L).

W. CULLEN.

F. E. Kaxthack.
F. W. Walorox, A.M.I.C.E.
W. A\ HITE-COOPER, MA.,

F.R.I. B.A.
Alpheus F. Williams.
A. W. Ro(;ers, M.A.
Prof. Johx Orr, B.Sc, A.M.I.C.E
G. D. Atherstoxe, A.M.I.C.E.

A. J. C. MOLYNKUX, F.G.S.,

F.R.G.S.

Prof. G. E. CoRV, M.A.
R. W. Newman, A.M.T.C.E

Ifoil. Secretaries.

J. Miller. B.A.



Officers of Commiitkks.

SECTION D.—Botany, Zoolog-y, Agriculture and Forestry,
Bacteriolog-y, Physiology. Hygiene.

President.

Piof. 8. SoHoNLANi), M.A., Pli.D.. F.L.vK., C.M.Z.S.

I 'ice-Frei<iden tx.

i

Dr. E.R. Makloth, M.A., P1..1).

G. 8. COHSTORPHINK, Pll.l)

Capt.T. (^>UKNTHALL, F.G.8.

INl.l.M.E. 'ojticio.

Lieut. -Col. H. AVatkins
PncHFOKD, F.K.C.V.8.

^

Mr. J. BrKTT-DAvv.
Prof. H. H. W. Pkahsox, M.A.,

F.L.S.

J. B. Pole Evans, B.Sc.

Prof. J. ]). F. GiLoriHisT, M.A.,
D.Sc.

Piof. K. Bhoom, M.I).

Dr. Gunning.
C. P. LouNSBiKV, B.8e., F.L.8.

Prof. J. E. DuERDKN, Ph.D.

Hon. Secretarial^.

J. BKurE-BAYs. M.D.
W. Robertson, M.R.C.V.8..

F.R.S.E.

Warren.
J. 8torr-Lisikk.

T. R. 8iM.

E. A. NoBRs, Pll.l).

J. Noble Jack.

F. 8. Smith.

T. T. HooLE.
A. W. Douglass.
Dr. Geo. Robertscin.

Dr. A. Theiler, C.M.G.
Dr. Rees. .

Dr. J. B. Greathead.
Dr. J. A. Mitchell.
Dr. Pratt Yule.
Dr. James Hvslop, D.S.O.

C. W. Mallv, M.Sc, F.E.S.

Dr. Lewis H. Gou<;h.

SECTION B. - Education, Philolog-y, Psychology, History
Archaeology.

President.

E. G. Gane, M.A.

Dr. T. Muir, F.R.8.,

C.M.G.
E. B. 8AR..ENT, M.A.
Dr. Arnold H. AVatkins.

R. D. Clark. M.A. I

Rev. W. 8. MacGowan, M.A.,
LL.D.

W. G. Bennie, B.A.
Mi.ss Fowler, B.A.
8ister Clare.

I 'ice-President

a

W. A

ific^

Prof. W. A.

LL.D.

Hon.

Mackadven, M.A.,

Wav, M.A.
Mis.S E. 8TEVENSON, B. .A.

W. C. Meredith. B.A.
J. G. Sl-ttox. M.A.
G. Rattray, iSLA., B.8c.

A. H. Bourne, M.A.
Re\. J. Hender.son, M.A.
J. Milne, M.A., B.Sc.

W. A. Russell, 31. A.
Mi.s.s A. Burt, B.A.

Secretarieti.

AV. D. Neilson, M.A.
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SECTION F. Economics and Statistics, Sociology,
Anthropology and Ethnology.

Pvisidniif.

W. Hammond Tookk.

Vice-Presidfiitx.

J AS. MacGowax, B.A., RI.A. J. M. P. Muirhead, F.S.A.A.,

H. E. S. Freemantlk, M. A., F.S.S. F.8.S.

Geo. T. Amphlett. Rev. Henri Junod.

A. G. MuLLiNS. W. C. .Scully.

Rev. W. C. VViLLOUGHcv.
,

Col. Walter Stanford, C.M.G.

J. B. Lindlky, C.M.G., :M.A., H. M. Taberer.

LL.B.
i

Rev. Canon Crisp.

Hoti. Secretary.

Prof. A. Stanley Kidd, M.A.



I;E1'0I!T of AXTHi;OI'OI,0(iIC.VL STAXDINU
COMMITTEE.

This committee had its oiii-in in the following leeommendations of

the British Association made duiing its \ isit to Soutii Africa in 190"),

viz. :
—
1. That it is desirable that the Goveinments of the South African

States be urged to take all necessary steps to collect, recoi-d

and preserve the knowledge and observations of men, such as

missionaries, administrators and others, who were living in

intimate relations with the native tribes beff)re the achance
of civilisation began to obiscure and e\'en obliterate all true

traditions, custonis and habits of the South African peoples ;

such steps to be taken without delay, especially in view of

the old age and growing infirmities of most of the men
referred to, and of the danger that with their deaths the
kntiwledge, wliich, if carefully recorded and preserved, would
form a most valuable contribution towards the history of the
aboriginal population, would be irrevocably lost : and that
the Couiicil be reconnnended to communicate with the South
African Association and suggest the appointment of a com-
mittee to deal with the matter.

2. That, owing to the use by diflferent writers and Government
authorities of various names for the same groups of South
African natives, much confusion and difficulty have arisen in

anthropological and historical literature ; that it is conse-

quently desirable that Government authorities and otliers

should confer as to the proper nomenclature of such groups
(clans, tribes and nations) with a view to ascertaining their

intei-relationships, and to suggesting the most appropriate
name for each group, and the best method of spelling that
name phonetically ; and that the Council be recommended to

communicate with the South African Association and take
such other steps as may conduce to this object.

3. That the committee are of opinion that it would conduce to

the greater efficiency of officers who have to administer native
affairs, and contribute to the advancement of anthropological
science as well as prove of considerable advantage to the well-

l)eing of the nati\'es themselves, if opportunity could be given
to such officers before or after their appointment to study com-
parative ethnology for at least two terms in tlie Uni\ersity of
London, Oxford or Cambridge ; and that in the case of junior
c>fficers already on active service such a cour.se of study would
facilitate their comprehension of native institutions and ideas

and help to render their services more efficient : the com-
mittee recommends the Council t() take steps for the purpose
of bringing this matter l)efore the proper authorities.
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The first uieinbers were Sir Godfrey l^amleii, Dr. Peii)iguev, and
Professor Schonland. On Sir Godfrey Lagden's departure he was
succeeded by Mr. Windluim, Secretary for Native Affair^^, Transvaal,

who has since resigned. The Hon. Mr. J. Rissik, Minister for

Native Affairs for the Transvaal, expressed his sympathy witli the
committee's undertaking, but declined to be elected as a member.

Tn order to facilitate the work, the above committee pioposefl to

establish sub-committees in the different colonies, and with that \ iew
approached the various Governments as well as certain gentlemen
interested in the subject.

The Seci-etary for Native Affairs, Natal, stated that the finances

of that colony did not permit of any grant being made.

The Goverruuent Secretary, Basutoland, stated that the Govern-
ment ha<l already been able to take some practical steps in the direc-

tion indicated. What the precise nature of these >\as he did not say.

He held out the possibilitj' of the Government supporting the sub-

committee which might be formed for that territory. Rev. Jacotret,

who is much interested in research work, and who may justh' be con-

sidered as an authority on the natives of Basutoland, was approached
with a view to forming the necessary sub-connnittee. No reply, unfor-

tunately, has been received from him on the matter.

The Rev. Junod, an eminent authority on the East Coast natives,

evinced keen interest in the committee's undertaking. He communi-
cated with Mr. Torre de Valle, a member of the Govermnent Council,

who promised to suppoit the movement and approach his Govern-
ment. No reply has yet been received frcmi him.

Dr. Peringuey and Professor Schonland were entrusted with the

formation of the necessary sub-connnittee foi- the Cape Colony.

Beyond s^nnpathetic replies from the (governments of Basutoland

and Cape Coli^nv, very little interest has been shown by the various

administrations.

The Minister for Native Affairs for the 'J'ransvaai stated tliat lie

would endeavour to obtain a grant in support of the connnittee's

work. No definite comnuniication has so far been leceiverl from the

Government.
Professor Young suggested that the services of a young anthropo-

logist and ethnologist be secured, who, besides carrying on research

work, would lectui'e in vai'ious parts of the country, and thus atfoid an

opportunity to those interested of gaining some scientific knowledge of

the sul)ject and its methods. He pointed out the necessity of cnllect-

ing material on recognised lines, otherwise scientific bodies would be

inclined to view with distrust any data collected without du<> regard to

scientific principles.

Pi-ofessor Dr. von Luschan, l>iiektoi- am Museum fuer V^)elker-

kiuide (Ethnological Museum), Berlin, suggested that local ethno-

graphical collections in the large towjis should l)e one of the first

undertakings. In his opinion two things should be aimed at. Firstly,

a complete^ collection extending to the smallest details, from one of the

local tribes. Secondlv, such museum should possess another collection
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tVoiii other parts of Africa or the South Seas, for purposes of com-

parison. He would be prepared to serve witli exchanges in tliis

branch. He further stated that it would be an important and urgent

matter to interest as many persons as possible in the collection of

material and fa<*ts ; the co-operation of the missionaries especially

should be secured. And finally, every endeavour should lie made to

realise recommendation No. 3 of the British Association, namely, the

.scientific training of officials and others.

At the meeting of the Transvaal sub-committee, held on the liSth

June, 1908, Dr. Guiniing explained that he was preparing a scheme
for the establishment of a Central Ethnographical Bureau for South
Africa, which would carry out an ethnographical survey of South
Africa. The bureau must be under the direction of a specialist. It

would be distinct froju an}' museum, and would be placed under the

control of the Ministei's for Native Aftairs of the separate colonies,

or of the Federal Government, should federation have taken place.

Dr. Gunning further explained that he was preparing a paper on the

matter, which he intended to read at the Grahamstown meeting of the

South xVfrican Association.

The connnittee resolved : - -

1. That the report of this committee be submitted to the annual
meeting of the Association to be held at Graliamstown.

2. That the scheme as outlined by Dr. Gunning be adopted, a)id

that it be supported at the Grahamstown meeting.

3. That in view of the importance of the woik, immediate steps

be taken in the matter.



AWAIU) OF THE SOUTH AFRKIVN MEDAL
AND Er.NM).

[r!;iii»C'<l l)y Aleiiil>ei> of the liritish Association in Coninieinoriition of tlieir

visit to Sfmtli Africa in 1905.)

Piof. Schonland, Acting President, in handing the medal and
prize cif £-)0 to Dr. Arnold Theiler, addressed him as follows :

—

The main object of our society is the promotion of both pure and
applied science, and by bestowing our medal and prize upon j'ou T am
glad to feel that the honour has fallen to a man who can claim distinc-

tion in both branches of science. In fact, I can go even further, and
saj' that your work illustrates in a particularly happy manner the

fact that progress in applied science must go hand in hand with pro-

gress in pure science. Your life has been devoted particularly to the

study of stock-diseases in South Africa. The greater part of this sub-

continent seems to be destined to remain essentially a stock-raising

country, and thus our prosperity is very largely bound up with re-

searches which tend not onl}^ to eradicate the diseases which we have

in the country, but also to prevent other diseases from reaching our

parts, diseases which so far are not with us.

You have won your spurs in the arena of South African Compara-
tive Pathology. Your work on the Trypanosonui bearing youi- name,

on equine and bovine Piroplasmosis, and your recently concluded

successful researches on the prevention of hoi'se-sickness give you i-ank

amongst the foremost comparative pathologists of the day.

This is not the first time that your work has been publicly

acknowledged. His Majesty the King has conferred upon you the

most distinguished order of Companion of St. Michael and St. George.

This cirder lias as its motto : Auspicinni melioris aevi (Augury of a

better age), and T ventui-e to think that it is an augury of a bettei* age

in this our land, when we have men like you working here under such

a far-seeing and sympathetic Government as you are lucky ent)ugh to

serve under, a Government which seems to be determiiuvl to help you

and vour colleagues to carrv out your work under the best possible

conditions. It is the duty of our Council to bestow the medal and
prize not onlv for achievement, but also for promise in scientific re-

search, and the Council is confident that with your knowledge an'l

enthusiasm, and with the sphmdid i-esources placed at youi- disposal by

youi' Government, we may look foiward to continued important results

of your researches, which will to an enormous extent benefit our

country.

In handing you now tlie medal and prize, allow me to add ni}'

heartiest congratulations and best wishes, that you may be spared in

health and energy to carry your further investigations on the diseases

of stock to a successful issue.
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ADDRESS

BY

His Excellency the Hon. Sir Walter Hely-Hutchinson,

G.C.M.G., LL.D., Governor of the Cape of Good Hope,

President.

When I was invited, by a deputation of the South African

Association for the Advancement of Science, to preside, and deliver

the opening address, at this meeting, I informed tlie deputation that

my acceptance must be provisional ; as it was possible that my public

duties might perhaps render it necessary that I should remain at

Cape Town, whilst the meeting was taking place. I am sorry to

say that the contingency to which I alluded, which did not then seem
))robable, has, after all, arisen, and that I am prevented, much to my
regret, from being present at your meeting, and from expressing to

you in person my sense of the honour which the Council of the Asso-

ciation has conferred on me by electing me as your President for the

current year. I understand, however, that it is the wish of the

Association that I should address you, if not in person, at least vicar-

iously : and I am therefore putting on paper some of the thoughts

which, had I been able to be amongst you, I should have submitted

for your consideration.

First, I should like to comment on the remarkable advance
which has taken place in South Africa, of late years, in the matter

of general public interest in scientific matters. Scientific men have

taken an interest in, and have studied. South Africa for more than

150 years—La Caille, Le Vaillant, Herschel. Burchell, Lichtenstein,

Andrew Smith, for example, are names which will be familiar to
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you, and will always be remembered in connection with early scientific

enquiry and development in South Africa. But it is not so many
years ago, that scientific men were prone to be generally regarded
in South Africa as an interesting class of persons who unselfishly

devoted their lives to asking questions of Nature, and to getting further

conundrums for answers—amiable enthusiasts who actually worked,
many of them, for nothing, read papers to each other on all sorts of
abstruse subjects at the meetings of the Philosophical Society, and
no doubt found out a great many interesting things, but were more
or less outside the real and practical business of making a living : and
the general and commonplace view probably was, that when it came
to dealing with the problems and difficulties of everyday life, your
" practical man " was more likely to be successful, or more useful

as an adviser, than the scientific man who was continually betraying

an almost indecent curiosity about the secrets of Nature, which, in

some of its phases, might be regarded by many people as not wholly
orthodox or reverent, and devoted his time and his intellect to the

solution of questions which did not appear to have any practical

bearing on the ordinary problems of life. By degrees, however, the

practical value of scientific enquiry, and of scientific knowledge,
became more generally apparent. Overlapping boundaries of farms,
for instance, and consequent litigation, demonstrated the necessity

of a scientific system of survev. Thousands of pounds have since

been spent on the triangulation of the Cape Colony, and a secondary

triangulation is in progress. The main triangulation has been ex-

tended throughout South Africa : and the work has been carried

forward through Northern Rhodesia to Tanganyika, in the shape of

a geodetic survey which will in due course be prolonged to Cairo.

With this great work the name of David Gill, the first President of

this Association, will always be honourably associated. The Ameri-
can enquiry into the causes of Texas fever, and the scientific demon-
stration of the fact that the disease was carried by ticks, led to the

scientific investigation of the causes of the many other diseases which
affect our flocks and herds in this country ; and whereas twenty years

ago there was no bacteriological laboratorv in South Africa supported

by public funds, now there are at least four. The most remarkable

advance has been made in the matter of discovering the means of

immunising domestic animals against the manifold diseases to which

they are subject in this country, and the great progress which has

been attained in ascertaining the true causes of these diseases

promises to lead to the discovery, in time, of the means of immuni-

sation against all of them. It is, indeed, in the matter of fighting

disease, whether amongst animals or plants, that the practical appli-

cation of the results of scientific study has mnde its utility evident

to the mass, especially to the rural portion, of the population. The
mining industry has always been a scientific industry : its successful

development, whether on the mechanical or on the metallurgical side,

has always evidently depended on the advancement of science in its

own particular spheres : but to impress on a praclically-minded
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rural population the inestimable value to themselves, and to their

pastoral and agricultural undertakings, of scientific research (costly

and slow as it necessarily is, and always must be), has been a work
of time, and has required many object-lessons.

Let me record some of the achievements of science, in this one
matter of immunisation against disease, in the course of the last

ten or twelve years. A practical and effectual means of stamping
out rinderpest, and of immunising cattle which have been
exposed to infection, has been fonnd. Mules can be and are
effectually immunised against horse-sickness, and there are good
hopes of the early discovery of a practical method of immunising
horses against that disease. Although it has not been as yet

found possible to immunise stock, artificially, against East Coast
fever, the investigations which have been made into that disease

have made it possible to recommend precautions, which have proved
successful, for preventing the disease from making its appearance on
a farm, and have demonstrated the possibility of clearing infected

areas. A practical method of vaccination against biliary fever,

which in donkeys, mules and horses is stated to be a success, has

been discovered. The possibility of producing a serum which is

stated to have a strong preventive action in cases of heartwater in

cattle, sheep, and goats, has been demonstrated. Methods of

inoculation against blue-tongue in sheep, which are likely to prove

to be of considerable practical value, have been discovered. It is

scarcely necessary that I should refer to the wide-spread confidence

which is felt, by those interested in pastoral pursuits, in the vaccines

against anthrax, quarter-evil. Cape red-water, and lung-sickness,

which are issued from the various Government laboratories.

As regards diseases and insect pests of plants, the plague of the

Dorthesia insect, which twenty years ago threatened to extinguish

the cultivation of oranges in the Cape Colony, and led to the destruc-

tion of great numbers of blackwood trees, and to the abandonment
of that beautiful tree for street planting, was stopped in 1892

by the introduction of the Vedalia ladybird. The discovery of

this remedy was due to the scientific study of insects. Fi'uit trees

infected with scale insect can now be safely fumigated with hydro-

cyanic acid gas. This remedy is essentially the outcome of scientific

enquiry. The continued cultivation of the vine, which was

giavely threatened by the Phylloxera, has been made possible by the

introduction of the method of grafting on "American stocks." This

method, which is simple, has been developed by means of

an infinite amount of close study and by innumerable scientifically

conducted experiments. Study of the locust problem has shown

how the great swarms of voetgangers, which cause such enormous

destruction of crops, and even of grass, can be annihilated easily,

and at relatively slight expense, by the adoption of a method dis-

covered and developed in this country. The entomologist, the
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chemist, and the engineer have amongst them solved the problem of

the codlin moth : and it only remains for the horticulturist to apply
effectually the knowledge which thev have gained, in order to

materially reduce, or even to get rid of, the ravages of that pest of

our apple orchards. There is promise that the destructive mealie-

borer may prove to be controllable by simple means. This problem,
as well as the problem of the fruit fly, is now being investigated in

the Government laboratory at Grahamstown. And it does not seem
too much to hope that before many years have elapsed, the scientific

plant-breeder will have succeeded in evolving varieties of wheat and
oats which will fully resist rust, whilst proving quite satisfactory

in other respects.

Vast strides in the matter of the study of the hybridisation of

plants, and in the selection and fixing of characters of varieties, have
been made during the last few years, by the application of new
theories of the transmission of characters ; theories which were first

formulated more than forty years ago, by Gregor Mendel, to

explain the results which he obtained in crossing varieties of the

sweet-pea in his monastery garden. Mendel published the result of

his work in 1865; but until 1901 it appears to have been completely
lost to view. Probably the good Abbot little realised the profound
importance of his deductions as regards the realm of practical

agriculture. Hybridising used to be described as a game of chance,

played between man and plants, in which the chances were in favour

of the plants. Mendel's work changed the whole aspect of the

problem. His discovery, that in cross-breds the egg-cells and pollen-

grains are pure with respect to the characters which they individually

carry, explains many facts which were previously mysterious, dis-

turbs the foundations of many current theories of heredity, and indi-

cates the possibility of picking out the valuable characters from
different varieties, and of building up an ideal type within a reason-

able time. It is on these lines that, as I understand, the Transvaal
plant-pathologist is now working in his endeavours to produce rust-

resisting wheats, suitable to South Africa.

Most of the results which I have mentioned are what may lie

called final results; but, valuable as these final results are, they con-

vey no clear idea of the amount of strenuous and useful work, lead-

ing up to them, which has been done : nor of the work which is

still being done, in striving after future results, by many scientific

enquirers. The names of the men who have devoted themselves to

enquiry into animal diseases, and into plant diseases and pests, will

always be gratefully remembered amongst us ; and I should like

especially to mention those of David Bruce, of the late Duncan
Hutcheon, of Robertson, of Pitchford, of Lounsbury, and last (but

by no means least) of Arnold Theiler, to whom the Committee of

this Association has awarded the South African medal and grant

(the gift of the British Association), " for achievement and promise
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of scientific research in South Africa." That medal is to

be presented to Dr. Theiler at this meeting of the Association :

and it is one of the principal sources of my regret that my public

duties prevent me from presiding, that I shall not be able myself to

present the medal to Dr. Theiler, and to express to him personally

and publicly, on behalf of this Association, our high appreciation of

the services which he has been able to render to South Africa and
to science, and my own full and heartfelt concurrence in the decision

of the Council to select him as the recipient of the highest honour
which the Association has it in its power to bestow.

The value, even of the results hitherto obtained (and they are

few in comparison with the results which it is yet hoped to obtain),

is really beyond estimate. That the high importance of scientific

enquiry is now generally recognised in South Africa is demonstrated,

not only by the confidence which is now shown throughout the coun-

try in the men who have obtained the results to which I have referred,

but by the establishment and flourishing growth in South Africa of

our own Association for the Advancement of Science, which includes

in its ranks not only men who have made some branch of science

their life-study, but many who, like myself, cannot pretend to the

possession of accurate scientific knowledge, but are deeply impressed

with the value, to this community, of the promotion of scientific

enquirv and research.

In the absence of reliable agricultural and pastoral statistics,

no accurate arithmetical estimate of the value of the results which

have so far been attained can be framed ; but an interesting object-

lesson, supported by figures, in what scientific research can do in the

matter of extinguishing parasitic disease Cand most of the stock-

diseases in South Africa are parasitic), is afforded bv the history of

the disease which is known as Malta fever. As Malta fever is not

confined to Malta, but occurs in most parts of the world, including

South Africa (most of the known cases in South Africa have occur-

red in the neighbourhood of Philippolis, in the Orange River Colony,

but there have been cases in parts of the Cape Colony too), the

subject will be of interest to you. It is not, properly speaking, a

stock disease, but affects human beings. It Avill not be of less inte-

rest to you on that account. It is a severe and dangerous disease, is

accompanied bv a great deal of pain, and is of long duration. The
average stay of a patient in hospital is about 120 days: and some-

times the disease goes on for two or three years. It is often accom-

panied bv rheumatism and neuritis, and recovery is slow. For the

last 25 years or so, imtil 1907, the admission of soldiers and sailors

into the Maltese military hospitals for Malta fever averaged about

624 a year, about 4 per cent, of the total strength. This meant

about 75,000 davs of illness per annum. The disease was also common
amongst the civilian population, but as there are no statistics available,

I leave the civilian population out of the calculation. The doctors
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used to call it typho-malaria, or malario-typhoid, because it presented
some symptoms which resembled those of typhoid, and others which
resembled those of malaria, but nobody really understood it. At
last (I think in 1885) a young military doctor, who had a taste for
bacteriology (the same David Bruce, who afterward^: distinguished
himself by the discovery of the trypanosoma of nagana, and by his

investigations into sleeping sickness, and is now a Fellow of the
Royal Society), determined to find out what the cause of the disease
was : and after a long search and many investigations and experi-
ments, discovered, proved, and announced, in 1887, that it was caused
by a specific micro-organism, so small that it is only visible under a

magnification of 1,000 diameters. This organism was named INIicro-

coccus melitensis. The next step in the investigation was to try and
trace the life-history of the Micrococcus. It was not until 1904
that this question was seriously taken up. Micrococcus was difiicult

to see. It had to be found out, first, how he left the body : where
he went to ; what he did ; whether he underwent any change, and if

so, what change; and lastly, how he got, from wherever he might
be, into the body of a previously healthy individual. It was a long

and troublesome enquiry, but ultimately it succeeded. Evervbody
in Malta used to drink goats' milk : and although the goats used to

eat a good deal of paper and cigar-ends which they found in the

streets, the milk was good, and the method of its distribution emi-

nently sanitary ; for the goat used to come to your door, and was
milked into your own clean jug. It was, however, eventually dis-

covered that fifty per cent of the goats in Malta responded to the

agglutination test, which fact pointed to their being infected by
Malta fever ; and that ten per cent, were actually secreting Micrococ-

cus in their milk. As soon as it was discovered that the goats were
thus acting as reservoirs of Micrococcus, the use of goats' milk was
forbidden in the hospitals, and amongst the garrison and fleet. The
result was, that whereas in 1905 there had been in the garrison and
fleet 649 cases of Malta fever, in 1907 there were only seven cases

in the garrison, and none in the fleet. There could scarcely be a

more complete or convincing object-lesson on the value of scientific

research in the matter of extirpating parasitic disease.

I have dwelt at length on the subject of the efforts of science

in the matter of combating disease, because it is an aspect of the

question of the advancement of science which more particularly and

immediately affects the practical interests of the majority of the

South African community. To survev the whole field would be im-

possible, within the available limits of time, and without exhausting

the patience of my audience, even if my acquaintance with the

various subjects were sufficient to justify me in dwelling on them.

I should like, however, to hear my testimony to the unselfish devo-

tion to the cause of science which is customarily shown by scientific

workers in South Africa, in whatever branch of science they may be

interested. It is well known how Dnvid Gill devoted himself, for
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instance, to the great work of the geodosy of Africa, without fee or

reward. Bolus had probably done more, and that gratuitously, in

South Africa, for the study of South African plants, than any other

living man. Trimen's work on butterflies—Muir's excursions into the

empyrean of pure mathematics—Beattie's work, past and to come,

on the Magnetic Survey—Pearson's, soon to be undertaken, on the

botanv of German South-West Africa and Angola—Peringuey's

studies in entomology and anthropology—Broom's work on fossil

animals—Gilchrist's continued investigation, (notwithstanding the

withdrawal of the vote) into marine biology—Marloth's investiga-

tions in connection with the distribution of plants, in South Africa,

and with the deposition of moisture from the south-easterly clouds on

mountain vegetation—Arnold Cooper's discovery and investigation

of locust fungus—Sutton's work on meteorology—Schonland's studies

of succulent plants—Roberts' work on variable stars—MacOwan's
botanical work—Duerden's work on ostriches— Schwarz's on
geology—all this is work voluntarily undertaken, for the sake of the

work itself, and not for the sake of pecuniary reward. Txlany similar

instances will, no doubt, occur to you ; the list does not pretend to

be complete. In these days of scrambling after fortune, such an

attitude of mind specially deserves our highest appreciation ; and

the unrewarded or scantily-rewarded efforts of such men as these,

in searching after scientific truth with the " obstinate humility which
is the crown of genius," should compel our respect, our admiration,

and our material, no less than our moral, support.

1 say, material support : for however unselfish scientific ennuirers.

as a class, may be, however ready to devote themselves to their .vo;k

without special pecuniary reward, they are not, as a rule, ^men of

private means, and it is necessary that they should at least

be provided with a sufficiency of bread and butter. Scientific

research is necessarily slow. It may be years before any particular

line of enquiry leads to a practical result. Long and costly

enquiries, such as Koch's enquiry into East Coast fever, may
even have only a negative result. If, therefore, scientific

research is to be pursued in South Africa in the thorough

manner in which it ought to be pursued, it should be endowed in

some form or other. Such endowment may come either from public

sources, so that all the tax-payers contribute to it, or from private

sources. It is not for me to prescribe or to suggest from which

source it should come. I merely indicate the necessity. I would

not, however, wish it to be understood that the South African Gov-

ernments have neglected their duty in the matter of promotion of

scientific research. Far from it. In Cape Colony, the Grahams-

town Laboratory, where much useful work was done by Edington,

was established seventeen years ago, and has since been considerably

enlarged. A Laboratory and experimental station, in which Louns-

bury carried out those remarkable investigations which proved that

the Bont tick was the carrier of heartwater, and arrived at other
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exceedingly valuable and interesting scientific deductions, has been

established at Rosebank. The Natal Government has established a

Laboratory near Maritzburg, at and in connection with which Watkins
Pitchford and his assistants have done much useful work, notably

by making the discovery that horses could be protected against horse-

sickness by the exclusion of biting insects, and in the preparation of

anti-toxic sera and of anti-venene. And the Transvaal Government,
after liberally subsidising Theiler's epoch-making investigations, has

recently built an exf>erimental station, at a cost of some ;^6o,ooo,

which will bear comparison, so far as design and facilities go, with

any such station in the world. Added to this, the Cape Government,
besides incurring large expenditure on rinderpest experiments, con-

tributed liberally to defray the out-of-pocket expenses of Beattie's

magnetic survey, expended large sums on Gilchrist's investigation of

South African marine biology, and joined with the other South Afri-

can Governments in defraying the heavy cost of Koch's enquiry into

East Coast fever. And the Zululand Government bore the whole of

the expense of Bruce's nagana investigations. It cannot be said,

therefore, that the South African Governments have been backward
in this matter. Much has been done, no doubt, but more is wanted.
This is a subject which South Africans, and their representatives in

Parliament, will do well to perpend.

It is not only in connection with the investigation of diseases

that research is required. It is, no doubt, the practical value of

that particular line of research which has contributed in a

large degree to the popularisation in South Africa of the

advancement of science. But it is the educative side of

scientific research that will in the end prove of the highest

and most i>ermanent value to the community. That fact has

been recognised by the Transvaal Government, which has provided,

in its new experimental station, for the training of students ; and a

small commencement has been made in the matter of training research

students in the laboratories of some of the colleges in Cape Colony.

Although South Africa has produced a Greathead, whose name has

become a household word amongst engineers throughout the world

—

whose untimely death was a heavy loss to the development of engin-

eering science in his own particular line, nearly all the trained .scien-

tific men now working in South Africa (Dr. Purcell, and one or two
others, are exceptions), are men who were not born in this country.

Most nf them, I shall hope, have decided to make South Africn their

home; but however that may be, it seems the obvious dutv of South
Africa to afford adequate facilities for the training of its own scienti-

fic men. Students have been sent to Europe, to study wine-making,

forestry, and other subjects, and it will be the desire of all of you

that the first steps which have thus been taken should be followed by
many others, in the direction of providing for the scientific training

of South African youth, whether in Europe, or in South Africa.

This, it seems to me, is one of the ends the promotion of which this

Association mnv well devote itself to secure.
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In the words of its Constitution, which is founded on that of its

parent Association, the British Association for the Advancement of

Science, the object of this Association is "to give a stronger impulse
" and a more systematic direction to scientific enquiry; to promote
" the intercourse of societies and individuals interested in science

"in different parts of South Africa." Its work is not quite iden-

tical with that of the British Association, because the conditions of

scientific work out here differ from the conditions which surround

it in older countries. Here scientific work labours under certain dis-

abilities—want of endowed institutions for scientific work, where the

work goes on partly of its own momentum—geographical sepa-

ration from the great centres of scientific activity—want of scientific

libraries, and so forth—but it also enjoys certain compensating ad-

vantages—greater freedom (owing partly, perhaps, to the non-exist-

ence of endowed institutions) in striking out in new directions

—

different aspect of scientific problems—new problems and new con-

ditions—so that a new country may, as it were, often begin where

older countries leave off. This has been illustrated in South Africa

in many ways—notably in the discovery and successful working, in

the teeth of the vaticinations of the older scientists, of diamonds

and banket—in the treatment of rinderpest—and in many other

directions. Until recently, too, scientific work in South Africa has

laboured under the disadvantage of insufficient support of a strong

and general scientific spirit, and of public sympathy. It is the

association of science with practical life and material welfare (which,

it may be observed, is the flower which the long and loving cultiva-

tion of pure science has produced), which has to a certain extent

cured this defect, and is a feature—perhaps the feature—of scientific

advance in the present age, not onlv in South Africa, but through-

out the civilised world. As you will have derived from what has been

said about the extinguishing of Malta fever and about the discoveries

of Mendel, no well-established scientific fact is so trivial, or so

obscure, that it may not have a vital bearing on human life and
progress. I have ventured to indicate, in a former part of this

Address, the sources from which assistance, in promoting the advance-

ment of science, may come—whether from public or from private

funds, or from the devotion of individual w'orkers. The advance-
ment of science will probably continue to be due to many and diverse

factors ; and perhaps one of the most useful objects to which this

Association could direct its energies would be towards encouraging
and securing the co-ordination of these factors—to the fostering

amongst scientific men of the spirit of co-operation and union. From
co-operation and union will be derived the greatest impulse to the

advancement of science here.

Take, for instance, the question of scientific publications.

Scientific papers appear in the publications of various and
diverse scientific societies and institutions in South Africa,

and here and there in warious Agrirnltural Journals : many are buried
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in bluebooks, if not mummified in manuscript, and lie (lilce Mendel's
report, which was communicated to the Brunn Society in 1865, and
was lost to view until 1901), unnoticed and unread, on dusty shelves.

But there is no such thing in South Africa as a South African
journal of science, which might serve as a common channel of com-
munication between the scientific workers throughout South Africa,
and between them and the general public. It has been suggested to

me that the foundation of such a journal, which is obviouslv desir-

able, would be p>ossible, and that there is no reason why it should
not be successful, if managed on the proper lines.

It has occurred to me, too, in the course of preparing this

Address, that we ought to possess, and to publish from time

to time (perhaps in the Journal) a summary record of the

names and work of those who have devoted themselves, or

are devoting themselves, to scientific investigation in South
Africa. I have mentioned the names of a certain number, and
have touched on the work, or on some of it, that they are doing

or have done ; but the list is far from complete, even as regards the

living, nor does it include names such as Thunberg, " the father of

Cape Botany," Bain, "the father of South African Geology,"
Pappe, Maclear, Layard, nor the names of many others who have

passed away. In the matter of scientific development, this is rela-

tively a young country; but we are making history in South Africa,

in scientific as in other m.atters : and a summary record of scientific

work, kept up to date from year to vear by this Association, would

be an exceedingly useful work of reference when the time comes to

v.-rite it. Admission to the record, if entrance to it were, as it should

be, carefully guarded by those entrusted with the framing of it.

would no doubt be eagerly desired : and the record itself would be

not onlv a pledge of the moral support which the Association is desir-

ous of affording to the advancement of science, but a considerable step

in the direction of systematizing the work of scientific enquiry.

Apart from these questions, there is reason to believe that in the

matter of scientific enquiry in South Africa there is and has been a

considerable amount of duplication, overlapping, and therefore waste

of effort—of repetition of experiments which would have been un-

necessary had the experimenters been in closer touch with each other

—had they been working as parts of one organization. We hear a

great deal, in these days, of closer union : and whatever branch of

policy or administration be brought under discussion—whether Native

policy. Customs policy, railway administration, administration of

the law, economical finance—whichever be the subject of discussion,

one conclusion is always arrived at:—" Under some form^ of closer

" union, these things could be better arranged." People differ about

what form closer union should take : some diff'er, even, as to whether

it is possible at all ; but the conclusion is always the same. We
may sav the same thing about scientific investigation. I do not sav

what form closer union, as regards scientific investigation, should



President's Address. 15

take. I will not even commit myself to the statement that it is pos-

sible. But I think you will all agree with me that, under some
form of closer union amongst scientific organizations, scientific enquiry

in South Africa could undoubtedly be carried on more economically,

and with less waste of effort, than is possible under existing condi-

tions. By promoting closer union and co-operation in scientific

matters, the Association will, to quote the words of its own Constitu-

tion, " give a more systematic direction to scientific enquiry," and
will thus do much towards affording to scientific enquiry in South

Africa that " stronger impulse " which, by its Constitution, it has

undertaken, and bound itself, to provide.
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.Section A .

PRESIDENTIAL ADDRESS.

VARIABLE STAR RESEARCH.

By Alexander W. Robeihs, D.8c., F.RA.S., F.R.S.E.

It is custoinary for your presitlent to open the work of the session

by an address on some subject pertinent to the eonsiileration of the

members of the section. For certain very evident reasons the several

presidents have ahnost always taken as the subject-matter of their dis-

course a topic in which their ignorance was on the whole less thaii that

of the bulk of their audience. I do not intend to depart in the present

instance from this excellent tradition, and so I have taken as the sub-

ject of my address that interesting branch of astronomical research

which deals with the changes certain stars undergo in brightness.

Apart from the fact that it is a study in which I have been
personally and constantly interested for nearly twenty years, the

subject of variable stars, as these bodies are called wh<ise brightness

fluctuates through a clearly discernible range, has sprung into the very

forefront of astronomical science during the past decade, and conse-

quently commands our attention.

Variable stars are no longer looked upon as a side field in which
the amiable amateur may browse about at his leisure without much
harm to himself or good to astronomy. They were certainly considered

a very subordinate branch of astronomical research forty or fifty years

ago : so much so that any astronomer of the first rank who looked into

the subject of variable stars did so with the same apologetic air as he

would exhibit were he found examining goods in a second-hand

clothes shop.

To-day the study of variable stars, and of all the allied problems

connected with them, claims the attention of all sections of astronomers

—

of the mathematician, of the physicist, of the chemist and of the prac-

tical observer. A present day investigation of the light changes of

certain stars calls to its aid, as auxiliary forces, the most refined

n)athematical analysis, the most recent discoveries in the domain of

astro-physics, and the most recondite advances in stellar chemistry.

How has this change come about in the position of the study 1

Why lias the study of variable stars become such an important section

of astronomical research ? Mainly because it has been discovered that

the variation of certain stars have an important relation to their

physical conditions—past, present and future ; or, to put it otherwise,

when we investigate, define and interpret the light changes of certain

stars, we are straightway dealing with theii' shape, density, movements
and history. We are indeed at the threshold of the problem how stars

are born, grow old, decay and die.

n2
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Half a century ago this relation between the form, movements and
evolution of a s^'stem and its light changes was unknown, or, if known,
had not become a working hypothesis in astronomy. Consequently

fifty years ago the study of variable stars was a line of research leading

nowhere. It is not to be wondered at, therefore, that the study was
intermittently pursued and the search for variable stars indifferently

and unsystematically carried out. I have in my possession a treatise

on Asti'onomy dated 1718. In this book \ariable stars are dis230sed of

in six lines. The writer says there is evidence that one or two stars in

the sky vaiy iia brightness. This is all he has to say on the matter.

Another history a hundred years later in time devotes a single page to

the subject.

Herschel's Ontlines of Astronomy, published in 1851, gives four

pages to variable stars ; while Grant in his History of Astronomy, pub-

lished a year later, gives the same proportion of his classical treatise to

stellar variation as Herschel did, viz., one-hundredth part.

So much for the past. What a different position the subject

occupies in the astronomical literature of the present day. In one of

the most recent treatises on Stellar Astronomy, ^iz., Newcomb's Stars,

a fourth of the whole book is devoted to stellar variation and its allied

problems.

AVhat I have thus instanced regarding the ever-increasing interest

and importance A\hich is attached to variable star research has been

adduced to claim and secure more interest in a science which bids fair

to Ijecome the main avenue of advance into the very heart of cosmical

science. It must also stand as my prologue and apologue.

In dealing with the subject of variable star research 1 purpose

considering :

—

(1) History of the Research.

(2) Methods of Research.

(8) Results of Research.

(4) Problems of Research.

The History of the Research.

From time to time in the history of the human race there has

been witnessed the rare phenomenon of a star suddenly blazing forth

into unwonted lustre, then slowly dying away, and finally disappearing

from the speculation of men.

It is natural that these signal-lights of hea\en, prophets probably

of a coming doom upon star, and sun, and planet, should compel the

attention of such thoughtful men as were privileged to witness their

surpassing glory.

It is also natural that it is such major changes in brightness,

rather than the minor and minuter changes which periodically affect

so large a immber of stars, that would be observed and recorded by
ancient astronomers. It is improbable that they were unaware of the

fact that the light of many stars vary, waxing and waning like the

brightness of the inconstant moon. Still no record has come down to
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us of ;iny observations made by them, a circumstance profoundly to be
rt^grettecl, for \n variable star research the greater the space of time

over which careful observations have been made, the more valuable and
far-)'eaching the (Unliictions drawn from them. But when a star sud-

denly appears in a position of tlic sky where no bright star was ever

seen before, nud with such splendour that the light of day was not

sufficient to overpower its rays, even the attention of the multitude

was claimed by the stranger. Upon the astronomers of their day these

new stars had naturalh' a quickening influence. And thus it is that

each appearance of these strange visitors heralded some definite ad-

vance in astronomical science.

It is recorded by Pliny that it was the appearance in the constel-

lation of the Scorpion of a new star in 124 b.c. which led the great

astronomer Hipparchus to draw up his famous catalogue of the stars,

the type of every catalogue from his day to ours. He pursued and
finished his labour in the hope that if, in the process of the ages,

changes took place in the face of the sky, astronomers would be able to

detect and define them.

In 1-572 a brilliant new star appeared in Cassiopeia's Chair, so sur-

passingly lustrous that it was clearly visible at noon, to the great

terror of many ignorant folk. This star was the means fortunately of

turning the attention of the Danish astronomer Tycho Brahe from
chemistry to astronomy, and of inducing him to embark on that

fine series of observations which in his pupil Kepler's hands yielded the

three famous Iveplerian Laws, and yet later in time aided Newton to

no inconsiderable extent in the discovery that these three laws of

planetary motion were a necessary consequence of one simple compre-
hensive law—the law of gravitation.

A new star in 1604 in the Serpent quickened the zeal of both
Kepler and Galileo ; indeed, it is more than probable that it was the

appearance of this star which drew the inventive and penetrative mind
of the latter to astronomy.

Up to this date, however, the end of the sixteenth century, no
periodic variable stars had been discovered. The new stars recorded

before Keplei" or Galileo's day—some six or seven in number—were so

transcendently variable that they could not but be observed.

It ^^as otherwise with the milder pulsations of thousands upon
thousands of stars. These remained undiscovered, a sure sign of how
little attention was paid by ancient and mediaeval astronomers to

individual stars.

As the sixteenth century was drawing to a close—^on the 13th

August, 1596, to be exact—a diligent amateur in East Friesland, David
Fabricius by name, detected a faint star in the Whale, which, by that

strange instinct only known to men whose hearts are in their work, he

noted as suspicious. Ere the year closed the star had disappeared,

and Fabricius regai'ded it as simply another new star which for a

brief space had shone in our sky, and then, like its predecessors, had
disappeared.

But in 1603 it was again visible, and of such brightness thq,t
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Bayer, tlien drawing up his catalogue of the stars, gave it the designa-

tion " omicron " Ceti. Yet it was sixty years later in time before

the law of its variation was discovered, so unwilling were men to grant

that one of the immovable stars could wax and wane in a stated

interval, in this case in almost eleven months. 80 remarkable was
this first of the variable stars considered, that the men of Kepler's day
called it Mira—the "Wonderful. Wliat was wonderful in their day is

indeed commonplace in ours, for nearly a thousand stars are now
known to vary like Mira. Perhaps what we to-daj' deem wonder-

ful our descendants four centuries hence may regard as extremely

commonplace

!

I mav not tarry to relate the slow march of the science of a ariable

stars during the two centuries following on Fabricius's discovery.

In 1669 Montanari discovered, or redisco\ ered, the variation of

Algol ; but so little attention was paid to his discovery that for over a

centur}' no attempt was made to deal with its apparently unaccount-

able and irregular fluctuations. It was left to Goodricke—an English

amateur in 1872— 113 years after its discovery, to explain its varia-

tion ; this he did b}' showing that the variation was due to the circling

round Algol in three days of a large dark satellite, that e\ery revolu-

tion eclipsed the light of the primar}'.

The truth of this brilliant conjecture has been sufficiently proved

in recent 3'ears by Pickering, Vogel, Belopolsky, Campbell and others

from spectroscopic evidence. But to go back to our history.

During the seventeenth century, in addition to Algol two new
variable stars were discovered, Avhich added to Mira, the single

periodic Aariable known previous to 1600, makes a total of six variable

stars known at the end of the seventeenth century. In the eighteenth

century seven new Aariable stars were discovered, four of these being

by two English amateurs—Goodricke and Pigott.

Thus as the nineteenth century opened nine oi- ten stars whose
liglit varied Avere known to astronomers. As the nineteenth century

wore on, however, the number of new variables discovered steadily

grew. This was in part due to the new direction gi\en to observation

astronomy by Sir John Herschel, aIz., the careful and systematic

observation C)f individual stars.

It Avas in part also due to the industrious labours of certain

English amateurs, notably Pigott and Goodricke at the entering in of

the century, and Hind, Pogson, Baxendall and Birmingham in the

fiftli, sixth and seventh decades. On the Continent also the illustrious

Argelander had giA-en to this special branch of astronomical research

the moulding imprint of his great genius, introducing a system of

obser\'ation and reduction which is more or less adopted by all Aariable

star observers in the present day.

By the year 1870 about a hundred stars were known to be

variable—a number sufficiently large to give a dignity and an import-

ance to variable star Avork. Yet the search for, and examination of

these interesting objects was considered to he the special field of the

amateur, and although great names such as Argelander, Schonfield,
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Sflunit and Fcteis were sulwcribecl to variable .star research, it was
understood that this was on their part an act of condescension. Witli

all these great astronomers variable star work was a side issue.

In 1870 an American expedition was sent to Cordova, in the

Argentine Republic, to carry out a detailed survey of the s(juthern

sky. Fortunately for science the instruments and other accessories

of this expedition were delayed for over two years, and Dr. Gould, the

leader of the expedition, instead of spending the time in vain regrets,

straightway set about a naked eye examination of the visible southern
sky. He and his assistants had no other instruments than their eyes,

and they used them well. The magnitude or brightness of every star

visible in the southern sky was estimated with an accuracy which makes
the Uranometria Arfjendna, as the survey of the Cordova observers is

called, one of the epoch-making books in the history of astronoui}'. In
going over the stars one by one, variable after varialile was discovered,

for the southern sky was virgin field.

The publication of the Uranometria Aryenthia in 1880 created a
new interest in \ariable star astronomy, and in Europe and America
the study was taken up with an earnestness which to this day has
suffered no ebb. Especially in America was this interest most evident.

Over all the States a body of amateurs, men whose names are now
commonplace in the histor}- of astronomj', entered upon the search

for new variable stars, while at Harvard Observatory variable star

work was made a special enterprise. The Harvard Observatory^ also

some ten years ago sent out an expedition to Areciuipa, Peru, to follow

up by photography the survey work begun by Dr. Gould.
Finding in 1890 that the variable stars discovered by Dr. Gould

were left unwatched, 1 entered that year upon the pursuit that has
kept my few spare hours from being a tedious leisure. I was the sole

southern observer of variable stars until the arrival at the Cape, some
fourteen years ago, of Mr. R. T. A. Innes, now Transvaal Government
observer. His work on variable stars, a work also carried on in his

spare hours, has gained for this indefatigable and able observer an
honoured place among astronomers.

It may indicate how the science has grown during the past twenty
years if I mention that when I began observing in 1890 only twenty
southern variable stars were known ; now, chiefly through the work
at the Cape, Arequipa and Harvard, the number is nearer five

hundred.

The number of known variables all over the sky cannot at this

present date be far short of 2000 ; as many are being discovered now on
the average each week as were discovered in the whole lapse of time
prior to the nineteenth centurj'.

We now approach the second section of our address, viz :^

Methods of Research.

It would be entirely out of place ft)r me to seek in an address of

this character to deal exhaustively, or evgn fully, with the methods
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adopted by observers in this field of researcli. Indeed it would be
utterly impossible to do so, for each observer has his own particular

methods, formed and refined by his own individuality ; he has his own
peculiar instruments, suggested by and adapted to his own particular

methods. 8till thei-e is a certain area common to all observers. And
in this common ai-ea there stands out first the need, nay, the absolute

necessity, for rigorous determinations of brightness.

How is the brightness of each star in the sky determined, and
what measures or standards of comparison are used in order to arrive

at numerical values for these determinations I A star varies through
a certain range. How do we measure and evaluate numerically the

amplitude of that range ?

Nineteen centuries ago Ptolemy divided the visible stars into six

orders of brightness, called magnitudes. The brightest stars he con-

sidered to be of the first magnitude. Modern observers place eighteen

stars in this highest order of brilliancy. The faiiitest stars visible to

the naked eye—now reckoned to be between two and three thousatid

—he regarded as sixth magnitude stars. This classification w-as

naturally a rough one : still his ^division of stars into magnitudes
remains until this day.

In the seventeenth century, when a need for more accurate

determinations of brightness arose, each magnitude was again divided

into divisions of ten. It is this numerical nomenclature which finds a
place in all recent star catalogues.

When extreme accuracy is sought for, a further division into

hundredths is adopted, although since a tenth of a magnitude is the

faintest difference which even an experienced eye can assuredly dis-

cern, this third subdivision presupposes instrumental and observational

refinement of a very high order.

The nineteenth century had not proceeded very far on its way when
the important question arose how it was possible to determine the

absolute magnitude of any star. Hitherto the magnitudes of stars

were determined in a very arbitrary manner. A certain star, say

Sirius, was reckoned magnitude 1 ; another star, just on the borders

of visibility, magnitude 6. Intermediate values 2, 3, 4 and 5 were
determined after a " steps and stairs " fashion ; or, to put it more
.scientifically, between these two standards, 1 and G, intermediate

magnitudes were determined by a method of set[uences.

Every astronomer striving after accuracy felt that this was any-

thing but a reliable method, and it was little marvel that in some of

the earlier magnitude catalogues of the nineteenth century the dis-

crepancies between various estimates were many and glaring. Besides

the difficulty of accurately estimating intermediate values by a method
of sequence.s, there was the added uncertainty that the \alues thus

determined might not be absolute values. One could not say that

so many times as a I'O star was brighter than a 2'0 star, so many
times was a 2*0 star brighter than a 3-0 star, and a 3-0 star than a
4-0. star.

What was wanted, in the language of lighthouse )uen, was to
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(letoriuine tlie ''candle power" of eucli star. And thus stellar plioto-

meters were introduced, and the study of variable stars became foi-th-

with an exact science.

1 may not tairy here to discuss the various photometric means
adopted to ari-ive at absolute determinations of magnitude. Such a

discussion would have its proper place in a consideration of the science

of photometry.

.Sutficient it is to say that various instruments have been de\ ised

—the wedge photometer used at Oxford Observatory ; the meridian

equalising photoineter used at Potsdam and Harvard, by which any
star can be compared with one fixed and invariable standard, and
the magnitude of that star thus determined to within a tenth of a

magnitude.

.\t the Cape Obser\atory and at Harvard extensive use is made
of photography as a means of determining magnitudes.

It is evident, therefore, that we have thus at our disposal two
m(^ns of determining the range and the mte of any star that has been

detected to vary in brightness. We may compare it as it passes

through its ever varying phases with stars— called for short "com-
parison stars "—whose magnitude is constant and photometrically

determined. This is Argelander's method, and that of the great

majority of variable star observers.

We may, however, determine the brightness of the variable

directly by photometry, without any reference to comparison stars.

This is the method mainly adopted at Harvard and Potsdam.
It may not be out of place for me to mention that the method

of observation emploj^ed at Lovedale is a modification of tliat of

Argelander. The variable star is compared at each observation with

all the comparison stars in the field, and its brightness at any instant

is determined from this intercomparison with often as many as eight

or ten stars. • This method greatly increases the toil of observation,

but I think there is a commensurate gain in accuracy.

After a long series of observations, in the obtaining of which
every device making for accuiucy has been utilised and every pitfall

making for error avoided or accounted for, the observations are re-

duced by the ordinary processes of mathematics and then the mean
variation of the star deduced.

AVith many stars it is easy to determine this mean curve, for

each cycle of variation is exactly like all the other cycles, and thus

with stars of this markedly regular type, as, for example, Algol, whoi
we have secured a mass of observations, by difi'erent observers, by
different methods, extending over a lapse of years, we are able

to deduce the average curve with considerable accuracy. With
some stars, however, it is not possible to determine this mean
curve, for no two C3'cles of variation are similar. Certain stars,

indeed, seem to follow no law of variation other than the rough one
of period.

We shall now suppose that by careful and long-continued observa-

tions we have determined the light curves of all the variable stars
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known to astronomeis. This brings us naturally to the thiid portion,

of this address

—

Interpretation of the Results.

When we examine the light curves of variable stars we find that

they group themselves into five very distinct classes.

(1) There are those stars which vary regularly and symmetrically ;.

that is, they descend down to a minimum and ascend up again to a

maximum at precisely the same rate of change. Further, when they
reach their maximum they remain at this lirightness for a considerable

portion of their period. Their actual duration of variation is often

confined within a few hours. The prototype of this class is the famous
star Algol, the second variable discovered by astronomers.

As we ha^e already stated, the explanation of the variation of

this star—and consequently of all stars of the Algol class—was ffrst

given moi'e than a hundred yeai's ago by Goodricke, and the passage

of time has only certified as to its efticiency and sufficiency as an
explanation.

Like the \\inking eye of a lighthouse, Algol owes its brief en-

shadowment to eclipse. Round a central sun there circles a dark,

contiguous, almost equally massive body. Each circuit this dark
companion partially eclipses for a brief space the light of its primary.

This is the simple explanation of "algol" variation, as light changes of

this first class are designated.

Now since the conditions under which the two component stars

revolve round one another are unlimited—they may be contiguous to

one another or far apart ; they may be equal in brightness and size ov

markedly unequal ; they may circle round one another in a circular

orbit, or pursue an elliptic path : they may eclipse one another

totally or only partially ; they may be deformed in shape or practically

spherical orbs—the character, limits and duration of eclipse will be

difi^erent for each algol system. Still the common type—the family

likeness—is there. It will require no enlargement of explanation on
my part to make this matter fuller and clearer.

One of the most interesting problems in \ariable star work is to

determine the elements c)f orbital movement, size, form, density, from

the observations secured.

Each mean light cur^'e is treated harmonically, and from this

analysis the conditions producing and determining the eclipse are

deduced. This is one line of work specially pursued at Lovedale, and
the instrumental eijuipment, mode of observing, and system of reducing

observations are all made subordinate to this aim and end.

In the case of C)ne star alone no fewer than 2000 sets c)f obser\a-

tions, each set being the measurement of thirty-six stars, has been

secured in order to deduce one element -the slow secular change in the

periofl of \ai-iation of the star.

Is such a mass of observations necessary it may be urged. When
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I say tliat the period of this southern star to which T refer lengtliens

only hy one-thousandth of a second every revolution, the need for long-

continued and carefully made observations will he cleai*. Indeed, some
oi the deductions arrived at depend often on such minute differences of

brightness as the change in intensity between a candle at a distance of

100 yards and the same candle at 101 yards.

(2) The second class of variable stars are those which vary

regularl}' and continuous!}' and uns3'mmetrically in a few days.

The outstanding character of all these stars is their rapid rise to

maximum. Slowly the star— take S Cephei as a type— sinks to

its minimum brightness. This reached, it swiftly rises to its maxi-

mum. But there is no tarrj'ing here. Inmiediately the star starts

again on its downwai'd track, only once more to leap up into fullest

lustre.

Each C3'cle, as we hii\e said, is performed in a few days, sometimes

in a few hours. One southern star belonging to this class goes through

all its light changes in ten hours, taking only two hours to rise from its

faintest phase to its brightest.

]Many explanations of this type of variation have been offered.

But no single explanation is satisfactory. Thus we know that

in some definite, but as yet undiscovered, way revolution and
variation are inseparably linked together. Such stars of this class

as are bright enough to come within spectroscopic examination

have been proved to be binary stars, and binary stars with the

same period of revolution as photometric observations show to be

also the period of variation. But further than this we cannot go with

safety.

It is possible, nay, probable, that tidal deformation, consequent on
the contiguity of the components and the ellipticity of their orbit, ma}''

be the main cause of that period variation. Or it may be physical

changes, making themselves manifest in a periodic variation of light

and heat intensity, due to the regular alteration in surface pressure as

the stars sweep through their orbit, that are the background of this

type c>f variation. For the present we must be satisfied simply to

gather material against the da}' when the veil will be drawn aside

and we shall know what conditions and causes underlie short period

variation.

At Lovedale twenty southern short period variables, the majority

of which have been discovered at Lovedale, are under regular observa-

tion, and over 25,000 observations have been secured of these most
interesting stars.

(3) Our ignorance unhappily as regards causes is not confined to

short period variation alone. There is a third class, and they embrace
three-fourths of the known variables in the sky, concerning which it

may be said that we know the type and laws of their variation, but

nothing more.

This important class of stars, commonly called long period

variables, possesses an unmistakable type of variation. True, no two
sta-rs follow exactly the same type ; and often the same star does not
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conform to the same mode, amplitude and period of variation two
cycles running; still certain unmistakable signs which stamp, without
controversy, the long period variable are there.

There is the longer period of variation—hence the name—a period

never less than a few months, usually a year or even more. There is

the irregular descent to minimum, as if the star were unwilling to

descend in the scale of brightness, and from time to time made futile

efforts to retain its lost status.

Various explanations of long period variation have been offered

—

electrical disturbances, meteoric rings and condensations, tidal action.

Perhaps the most reasonable explanation is that offered b}' Prof.

Turner, who suggests that long period variation is a phenomenon of

the same class as solar spots. One difficulty, however, in accepting

this theory is that spots alone seem inadequate as an explanation of a
variation of eight magnitudes, the amplitude of many long period

variables. What does a change in brightness of eight magnitudes
mean? It means that at a maximum the star is 1200 times brighter

than it is at a mininuim.

As in the case of short period variation, we must just be content
for a season to carry on our observations in the hope that one day the

secret of long period variation will be fully revealed.

At Lovedale about seventy long period stars are under constant

observation, and over 30,000 obser\ations of these stars have been
secured and full}^ reduced.

The two other classes of variable stars, (4) Irregular and (b)

Temporary, may be dismissed in a few \\ords.

To the fourth class, " Irregular Variables," belong an innumerable
number of stars whose light has been observed to vary irregularly

—

that is, their waxing and waning pulsations obey no law, observe no
period, at least that we can discover as yet.

The fifth and last class embraces those remarkable stars which
from time to time suddenly blaze forth in the midnight sky, impelling

the astronomer to arduous observation, inciting the unskilled beholder

to wonder sometimes and always to fear.

Various theories have been advanced to explain these ''fateful

messengers." Collision, explosion, fiiction, are the three theories that

hold the field.

My own mind, with no uncertain definiteness, bearing in mind
the vast number of stars in space, their prodigious velocities, their

different directions of motion, is drawn to impact as an explanation of

temporary stars, notwithstanding the weighty arguments which my
own judgment brings to bear against such a view.

One objection is that, given all the stars we know to exist in the

sky, given tlie velocities which on the average we know they possess,

granted that they all mo^•e in any concei\able direction, then by the

theory of probability there ought to be only one new star every

2,000,000 years.

liut nature sometimes seems to laugh at our theory of probability,

our 1/ to the (»* - 1 ) timers of occurrence.



Prksidknt's Addhess—>Skct. a. 29"

We have iu»\v to deal with the eonchuUug pDi'tioii of tliis ah-eady

too long address, viz. :
—

Prohlkms akisin(; out ok Vakiaijlk Stah Hkskaiuui.

To do this poitioii of in}' pajier anything hke justice would neces-

sitate nioi'e time and space than 1 can rightly demand. For it is nob

claiming too much for the subject that t have brctught before your

attention this morning, that it has opened up more problems in

astronomy, problems in stellar evolution, stellar devolution as well as

stellar physics, than any other branch of astronomical research.

In the forefront of the problems urging themselves on our con-

sideration is that of tidal deformation. If two bodies revolve round

one another in contiguity it is evident that the tidal deformation of

both must be enormous. Darwin in his classical researches has demon-
strated theoretically what the shape of two stars would be which

circled round one another practicallj' in contiict.

It is possible, I think, by means of very accurate observati<jn to

determine how far Darwin's remarkable conclusions find expression in

the actual realities of close binary movement. Already there is evi-

dence of the closest agreement 1)etween theory and observation.

But, further, the generation of vast tides by the mutual attraction

of two contiguous masses of matter means the recession of the revolving

bodies, a recession growing gradually less as the distance between the

components increases, inasmuch as the amount of tidal deformation is

in the inverse ratio of the cubes of the distance of the deforming

bodies.

Thus in every Algol system we have the embryonic stage of our
earth-moon system. And it is matter for grave satisfaction that in the

case of two Algol stars, j^ Lyrae and V Puppis, we ha\e incon-

testible e\ idence of this very recession which Darwin years ago, from
theoretical considerations alone, indicated to be the outcome of tidal

deformation.

Then the extraordinary phenomenon of two stars revolving in

contact opens up a wide field "of conjecture and inquiry. A deter-

mination of the light changes, due to eclipse, of any binary system,

enables us also to obtain some idea of the density of the system, and
when spectroscopic measures are also available, of the size and mass of

the component stars.

In this \\'A\ we have been able to arrive at the conclusion that the

density of all Algol stars is very much less than that of water, the

average density of those known comes out at about one-eighth. This

is in complete accordance with what we would expect.

Algol stars are at the beginning of things stellar. They are at

the earliest stages of a long evolution. That at this point of their

history they should be distinctly gaseous is only what their evolution

postulates. Only as gaseous orbs of extreme tenuity could they come
into being at all.

Granted this gaseous conditif)n, granted their bifurcati()n into twa
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separate orbs, granted a vast tidal distortion, and the life history of an
Algol star follows a path of development as rigidly defined as the life

history of a plant or an animal.

A most interesting line of research has been opened up by the
suggestion that the variation of certain stars is due to spots on their

surface. Thus an analogy between the variation of our own luminary
and that of distant orbs is sought to be established. It is possible,

as we have already pointed out, that in this suggestion may lie the

explanation of long period \ariation.

The problem whether variable stars are confined to a certain

region of space, the outer concentric area of our stellar universe, or

whether the}' are scattered at random through the chambers of space

is one of no ordinary interest. At present our knowledge is too meagre
to enable us even roughly to come to any judgment on the matter.

Allied to this line of inquiry is that which seeks to establish a

connection between stellai- variation and the constitution of the stars.

Is it only stars of a certjiin class that vary—gaseous, nebular, solar,

as the case may be—or is variation common to all sorts and condi-

tions of stellar worlds I

These and many other problems of deep interest indicate Ikjw

wide is the outlook of this particular science. It is only by years

and years of continuous and indefatigable labour that material will

be gathered which will avail in the solution of the great cosmic

<juestions which the study of stellar variation opens up.

In the pure air and clear skies of South Africa there is abundant
room and a great field for innumerable workers. If what I have
said in this i)aper will add to the active interest in the science I will

consider myself indeed fortunate.



•2.—NOTE ON THE INCREASING PERIOD OF CERTAIN
CLOSE BINARY STARS.

By Alexaxdkk W. Robkkts, D.Sc, F.R.A.S., F.H.S.E.

In a paper publisliefl in The Observatori/, No. .>67, p. 98, I called

attention to the variation in the light period of f^ Lyrae, and suggested

that the steady increase in the period of this notable star was due in

whole or in part to tidal friction.

As is well known, the close proximity of one body to another, i.e.

the earth and the moon, induces tides, and one effect of these tides

is to diminish the rotational rate of the system, and consequently

to increase the distance between the component members of the

system.

The )-elation existing between the period and the distance of any
two bodies of a system enables one readily to compute the rate of

recession when the amount of increase in period is known. It was

after this manner that I dealt with the variation of /3 Lyrae in the

paper referred to.

It ma)'^ not be out of place to indicate here what were the main
contentions urged. As far back as 18.58 Argelander proved beyond a

doubt that the period of the variable star /3 Lyrae Avas steadily in-

creasing. His deductions gave the following values :

—

Date.

d.

1801-5 ... ... ... 12

l«22-7 „
1827-2 „
1838-6 ... ... ... „
1850 „ „

On these figures Argelander remarks :
" His numeris non solum

periodum revera cum tempore variabilem esse ultra omne dubium
ponitur, sed etiam quantitatem huius variationis ex observationibus
meis solis inventam proxime ad veritatem accedere arguitur." Since

Argelander's day many astronomers have redetermined the period of

/5 Lyrae as^^well as its secular variation.

A suspicion that a few southern stars were aiFected with a similar

secular lengthening of period to /3 Lyrae led me in 1905 to make a
careful discussion of all such data as would lead to a definite deter-

mination of the amount by which the period of B Lyrae was annually
augmented.

Period.
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one of whitli would l)i> ;i sulHciciit rxplanatioii of tlu- plienomeiKjii

described.

(1) If V^ Puppis ov f-i Lyme exhibited a variation in period of a
secular character, now increasing, now decreasing, or rather increasing-

and tiien decreasing through l(»ng intervals of time, we might suppose
either star to circle round some remote but massive central orb.

There arises at once many arguments against this view. There is

nc> indication in the case of either \' Puppis or /3 Lyrae of any such

central star. Then, again, the probability that V Puppis, /5 Lyrae, or

any of the other stars of this class would decrease in period is as great
as that they should increase, on the assumption that eacli system moves
round sinne central body. But there is no evidence with regard to any
st^r of this class of a decreasing period. There are other arguments
against this explanation, over which we may not tarr}'.

(2) In the paper already referred to

—

The Obsn-i^atori/, No. 367,

p. 100—I said: —
'' It seems reasonal)Ie to consitler the progressi\e change in the

pei'iod of /3 Lyrae as due to the slow recession of the component stars

from i>ne another. A very slight recession—-one-thousandth part of

the radius of the orbit—would account for the augmentation in time,

30 min. in a century. Thus if we suppose the bipartition of the stars

to have taken place in 1780 (this is simply a tlieoretical assumption),

the ratio of the radius of the orbit of the system to the sum of the radii

of the two components will be a i^atio of unity in 1780. This ratio in

succeeding years will be :

—

1800 ... ... 1-00061

18-JO ... ... 1-00099

1840 ... ... 1-00123

1860 ... ... 1-00144

1880 ... ... 1-00163

1900 ... ... 1-00180"

This, with regard to the case of /3 Lyrae. When we come to the

increasing period of V Puppis this line of argument would 3'ield us

the following conclusions. A recession of one ten-thousandth part of

the radius of the orbit is quite sutiicient to account for the whole
of the increase of V Puppis during the twentieth century— a very

small recession truly I

A very minute recession during each period— less than a mile

—

would account for the uniform acceleration of one-thousandth of a

second every circuit of the component stars.

This explanation of the cause of the increasing period of V Puppis

and 13 Lyrae is, also, in accord with the deductions of theoretical

research. Darwin in his masterly arguments has conclusively proved

that if two stars circle round one another, thereby raising tides, the

component stars are bound to recede from one another. It is not a
questioii of they may. They must !
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(3) There is a tliinl possible explanation of the recession of ji

Lyrae and V Puppis.

Prof. Sehaeberle of Ann Arbor University suggests that " an
incandescent bod\' has the power to remove a part of its mass, in a

finely divided state, to great distances, even beyond the sphere of its

own sensible attraction. At a certain stage in the life-history of such
a body the decrease in mass may be so rapid as to produce a sensible

increase in the periodic time of any body belonging to the system."

The standing of Prof. Schaeberle, as well as the reasonableness of

the explanations, compels our consideration. And fortunately we are

able to bring to bear upon the theory a numerical test of a very simple

character.

Thus let M^, and Mj be the masses of any binary system at any
two widely separate dates, and T,, and T^ the periods of tlie system at

these two dates, then

Now if A '« = the loss in the mass according to Prof. Schaeberle's

hypothesis,

and \t :^ the increment in time,

A m 2 A t

then ^rp = -^—-

Take first the case of (i Lyrae, and let it be reijuire;! to ascertain

the diminution in mass during one hundred years.

Here we have the following relation—

-

Am 90"'

M^ 18549'"

- -0018.5

That is to say, if Pi'of. fSchaeberle's theory 1)0 sustained, S Lvrao
has parted with the five-thousandth part of its mass during th(» past

hundred years.

Weight, of course, must be given to the important addendum by
Prof. Scliaeberle to his general contention, viz., that "at a certain

stage in the life liistory of such a body the decrease in mass may be
so i-apid as to produce a sensible increase in the periodic time."

In other words, at an early stage; in the life history of the star it

parted readily with portions of its mass, and the increase in pei'iod

was correspondingly rapid. This shedding of}' process, however, was
not sustained at the same rate, and consequently we ha\e the decline

in the acceleration of period which is such a marked feature in the

case of /3 Lyrae.

Granting, however, the reasonableness and simplicity of this ex-

planation, it does not completely convince. It seems to me that the
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shedding oli'ut' outer portions of the star W(>uld tiiially i^nd in the ilisin-

t<?.s,'rrttion ^)f tlie system.

Wlieii we consider tlie case of V Puppis, Prof. Scliaeberle's tlieory

.seems more reasonable. Here,

A m _ 52

iTM ~
1256-1.0

= -0004

Tliat is, a loss of four ten-thousandths of the mass of V Puppis
would account for the increase in period of 26 seconds during a

century. Here again it is a matter of time, for if even this small

loss be continued long enough the star will ultimately be dissipated

into space.

Yet astronomical history is not without its record of stars that

liave disappeared, slowly but surely, leaving no trace behind ; and it

may be that in the ever-increasing period of ^ Lyrae and V Puppis we
have the visible signs of the doom awaiting both majestic suns.

Enough has been said to indicate how supremely interesting the

consideration of the light changes of certain stars is, and how intimately

the simple determination, unaided by instruments or othei" accessories,

of the period of /3 Lyrae and of stars of this type is bound up with

the deepest problems of cosmical physics.

c2



3.--N0TP: ON 80LAK ACTIVITY, 1907.

By H. I). Badcock, M.A., M.Tnst.C.E., F.K.A.S.

The table niven herewith is the eoutiiiuation ut" that given in my
paper on Solar Activity in 1904-7, read at the JMaritzburi; meeting.

The observation.^ were taken as before with a 3-^" O.G. by projection.

Daily Avkra(;k NuMin:K of Sux Spot Groups, S:c.,

May-September, 1 907.

Monti I.

May
J line



4.—THE TKEArMEN'r OF ELECTRODYNAMICS.

}\y \\. A. I.KUKKLDI', D.Sc'.

It lias \o\vj, been custoniaiy in English Ixioks to treat magnetism
Vjefore current electrioit}', and "explain" the latter by analogy ^witli

the action of magnetic shells. This mode of presentation has always
seemed to the writer unsatisfactory, putting the more obscure pheno-
menon as an explanation of the simpler; and now that tne electron

theory has shown itself capable of application to all brandies of elec-

tricity, it is most inappropriate, since magnetism is looked up()n as an
effect of molecular electric currents. An attempt has therefore been
made to put the treatment of electrodynamics, including magnetism,
on a more logical basis.

The experimental starting-point is the brilliant investigation of

Ampere on the forces between conductors canying currents. The
electrostatic forces, although out of all proportion greater in amount,
produce no eft'ect, on account of the equal quantities of positive and
negative electricity in each wire. Again, a charge in motion produces
no effect, so far as is known, on a charge at rest. There remain,

therefore, only the purely electrodynamic forces—the action of one
moving charge on another moving charge. These forces can be ex-

plained by means of the concept of a magnetic field, but it is better to

begin with the forces themsehes, although their spatial relations are

somewjiat complicated.

Let us suppose, then, a charge '.', located at the origin and )noving

with the vector velocity V, whose components are (?<p ?'j, o) ; i.e. the

axis of z is chosen perpendicularh' to the motion. Another charge e.,

is located at the point (r, o, o), and has the velocit}' V., with com-
ponents (u.„ IK,, tr.-,). Then the first charge exerts on the second a force

F, which has components in the .'.• and
i/

directions, but not in c, and
its components are

e^ v-^ e. V, e, 0, e., u,
i'x- = - 7~r' '^y = + T~> '

c- r- 0- r-

where the charges are expressed in electrostatic units and c is the

velocity of light. The reaction exerted by e., on <'^ is not equal and
opposite to this, because the momentum of the field must be taken into

account if we wish to apply jSewton's laws of )notion. That is of no

conse<iuence for the present ]iurpose, however, as the laws just stated

enable one to calculate the forces and hence the motions, whether of

the conductors as a whole or of the electrical charges within them.

Now it is of assistance to regard this action as taking place in two
stages, and say that the movement of the first charge produces a
magnetic field, and that this field acts on the second charge, causing a

mechanical force.
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Calling the magnetic field H, we may define it as a vector of the

A'alue

XT ^1 ^'l

^z = 7
pr-

ill the direction of z and without components in the other directions,

and can then say that the field H acts on the charge e., moving with

velocity (?/., v.. ?r.,) with the force components

„ H e., v.,
, „ H ^., II.,

F, = + —'—= and F,. = - ^^

H e., . / u.^^ + v^-
i.e. with a resultant force = perpendicular to the plane

c

containing the field and the velocity, and proportional to their vector

product.

The signs occurring in the above equations may be determined by

the well-known "right-hand screw'' and "three-finger" rules.

It is, of course, open to dispute whether the above statements form

a complete account of the action of one moving electron on another,

since that action is not directly accessible to experiments ; it might be

proposed to employ the " rationalised current element," consisting of

the system of lines of force produced b}^ a moving electric charge, in

addition to the charge itself. But again this is unnecessary here, as

we are onh' concerned to find the simplest means of calculating

observed efiects of electric currents and magnets. We will therefore

take the above rules and apply them to certain cases.

A conduction current consists in a continu(jus succession of mo^ing

charges. Let there be a short element of wire, of length dl, in which

there are on the average n electrons per unit length, each of charge e,

and travelling with the average velocity V. Then neY is the total

charge conveyed per second across a section of the wire, i.e. the cur-

rent, in electrostatic measure. In electrodynamic units the current

In the short length considered, howe\er, there will ])e ndl electrons,

so that the total electrodynamic effect of that length will be propor-

ne Y dl
^

tional to = idl. We may accordingly write the former equa-
('

tions in a form suitable for conduction currents as :

—

?•-

F, = + Ki, d/, sin a, Fv = - Hf, dl., cos $,

where 0.. is the angle whose tangent is r.^ h- " ...

The resultant force is therefore F = Hi., dl...



TmK TliKATMKNI' OI' El.KCTHOKVNAMIfS. 3D

Tlie ccfuatioiis may, of course, Ik- transfornieti, without ditticultv,

into the usual polar co-orfHuatos, or into the language of vector algebra.

It is now convenient to deal with the magnetic action of a rect-

angular elementary circuit. Two principal cases arise according us the

field is required at a point lying in the axis of the small circuit or in

its plane. In the first case, let dy dz he the area of the circuit, anfl

the point considered be at a distance r along the axis of .*•. Then one

of the sides, of length (///, situated .', dz from the axis of y, will produce

a field —-
, of which the component in the axial direction is — x —.

The transverse components c)f the opposite sides neutralise, lea\ ing an
axial resultant amounting to four times the above, or

idy dz 2i c/A

r- '1 r ?••'

In the same way it may be shown that for a point in the plane of

i dA.
the elementary circuit the field f/ H := —7--

The product i dX may then be defined as the magnetic moment
of the elementar}' circuit.

It is easy to show that, for a point in an}' direction, the area—or
magnetic moment—of the elementary circuit nuiy be resohed into

axial and equatorial components, and the effect of the two parts
calculated according to the preceding rules. We have, thus, a com-
plete picture of the magnetic field round an element of a circuit.

The next step is to show that the field can be derived from a
potential. The necessary integration is gi\en in all treatises on
electricity, and shows that the magnetic potential in the axial direc-

tion has the value

idA
do = ——,

v

while in the equatorial direction it vanishes; and that at any point

making an angle
;!^

with the axis of the elementary circuit the magnetic

potential is rfO = —— con v. rsow the solid angle subtended bv the
?•- ^

dA
circuit at the point is cosy =^ ?r. Hence (/() =^ i du\ If, how-

r- '^

ever, this relation is integrated, bearing in mind the way in which a

circuit may be supposed built up of small plane elements, the sides

of which cancel in their magnetic effects (as demonstrated by Ampere)
we Conclude that

il = i v,

that is, the magnetic potential produced by a current is etjual to the
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strenijtli uf the oun-ent imiltij'lied by tlie solid angle subtended l)y the

circuit in which it tlows.

Tt then follows, by consideriiiu the changes of magnetic potential

along any closed path, that

the first circuital relation of electrodynamics.

At tliis point it is convenient— still considering non-magnetic

media—to calculate the field in t!ie iiiteiior of a solenoid, either

infinitely long or finite, and, if desired, to calculate the forces and

couples exerted on circuits— plain or solenoidal -when place<l in a

magnetic field

It may then be pointed out that, on the view that magnets area

collection of molecular circuits, the same formulae are applicable to

them, and the usual deductions as to magnetic moments, the (4auss

positions, ikc, can be made.

This, however, leads to the ijuestion of the field in the interior of

a magnet. The total field there varies from point to point, very

rapidly and irregularly : but the average is constaJit, and is called the

)nagnetic induction; while the term "field"' is usually restricted to

that part of the total effect which is not due to currents in the

immediate neighbourhood of the point considered. The usual proce-

dure is to elucidate (?) this distinction by considerations about a tube

or crevasse in the interior of the iron ; an argument in the highest

degree artificial, and veiy commonly unintelligible to students. Ft is

also (juite unnecessary, as may be seen from the following :

—

To determine the magnetic induction in the interior of a inagnet.

Let the magnet be of 1 sfjuare cm. cross section, and infinitely long.

Let there be m circuits per cubic centimetre, each of a small area A
with current i circulating in it : and let \' be the angle between the

a.xis of one of tliese circuits and the axis of the magnet. Then tlie

mo)nent of this circuit, resohed in the length of the magnet, is ; A cos )(^

(which ma}' be positive or negative), and the intensity of magnetisation

of the bar (or magnetic moment pei* c.c.) is mi Acvw^ = 1.

Now consider a straight line diawn at random down the length

of the magnet. This will cut ihrough som(^ of the moU^cnlar circuits,

and the numbei- of those cut will bear to the total the ratio of the

projected area of a circuit A ros -^ to the area of tlie bar, oi- unity.

Tlie number cut is therefore m A cv.s-^. Hence, iiy the first circuital

relation the aveiage change of magnetic potential per unit length is

4 TT I "i A cos
])(
= 4 TT I

.

'J1iis is in addition to any rate of change of magnetic potential

due to outside causes, say H. Henc«' we have, for the magnetic

induction (per sijuare cm.) as defined above

—

B = H + 1 TT L

'I'he sanie argument, apjilied to a })ar of finit(» length, gives, in the
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simplest possible luaiiiier, the relation between field and inducliuu, in

that case, i.r. the " deniasj^uetising effect of the ends."

To deal with the iiifluction of currents, we will take, first, an
element of a circuit moved at right angles to itself, in a magnetic field.

Let the wire—of length d/ lie in the direction of .«•, and the field, of

intensity H, be in the positi\c direction of r ; and the wire be m<ned,
with velocity V, in the jxisitive direction of //. Then any electron in

the wire, being carried with the velocity V, will constitute a current

in that direction, and will conseciuently suiFer a mechanical force, per-

pendicular to its velocity and to the magnetic field, i.e. in the direction

of .*•, and as the three-finger rule shows, in the positive sense. It will

accordingly be driven along the wire, and there will be an "induced"
current in the wire. The mechanical force on each electron amounts to

e » H

which is tln» same as if it were placed in an electric field amounting

to As every electron in the wire is subjected to a siniilar force,

it is as if there were an electric field of this intensity prevailing in the
wire, so that between the ends of it there were a difference of potential

or, in electromagnetic units, /• H cU.
c

Since, however, we shall need to deal with induction in cases in

which the magnetic metals are present, it would be well to write B
instead of H, the latter symbol having been applied above to a part

only of the magnetic induction. But vliidl is the rate at which the

element of circuit cuts the total magnetic induction. We may then

say that the '' electromotive force "' generated in the element is the

rate at which it crosses magnetic induction. By integrating this result

over a whole circuit we arrive at the second circuital i-elation

E = - ^i^
dt

N being the total magnetic induction through the circuit, the nega-

tive sign follows from the above case because a positive motion (in >j)

into a field decreases N and causes a current ifV the positive direction

of .r.

' .:,,.:
The abiive treatment has the ad\antage of deriving the two integral

relations of electrodynamics from one, more easily comprehended, dif-

ferential relation, and puts magnetism in its place as a special case

of currents.



5.—KEPORT ON THE RE8ULT8 OF A MAGNETIC SUR-
VEY OF THE CLANWILLIAM, VAN RHYN8D0RP
AND CALVTNIA DISTRICTS.

By J. C. Brattie, D.Sc.

With the help of grants from the British Association and the

South African Association for the Advancement of Science, a survey

of the above districts was carried out in January and February of

1907. Observations were made at nineteen stations. The magnetic
elements determined were the declination, the dijj and the horizontal

intensity. The instruments used were—magnetometer No. 73, by
Elliott Brothers, the property of the London Royal Society, and dip

circle No. 142, b}- Dover. The latitude and the longitude were
determined by observations on the sun with a five-inch theodolite,

also the propert)' of the London Royal Society ; the chronometer
used was No. 1048, by Reid & Son.

These instruments had been vised in the other magnetic work
carried on during recent years in South Africa. A full account of

the methods employed in using them, of the accurac}' of the results

and the processes in the reduction are given in the jRfiporf of a
JMagnetic Survpy of South Africa (Cambridge Scientific Press), by the

present writer.

In the accompanying table the results obtained at the \arious

stations are civen :

—

I'r-AtK.

Ecvidekuil
De Ivniis

Modderfoiitein
Augshuru
I>nlslif>ek

Doom Kiver B. Hot
Wiiidliofk

^1/1/07
2-2/1/07

(;roct(hift

Wilk'in's Kiver
Leenwriet
Hohiver
Karreelioscli

Downies
Oorlogskloof
Kantioc
Doondiuscli
IU'\ I\i\er

bAT.

32 40 -OS
82 :r)->

32 3()-3

32 10 -2

31 r)8-6

31 52-1

31 44-4

31 29-3

31 28-7

31 28-2

31 20-,-.

31 28-3

31 21 it

31 34-7

31 30-3

31 3U{1

31 44(»

31 r)8-0

.32 27

Long.

18 52 -oE
18 45 -0

18 5«)(»

18 54 (t

18 47-8

18 .->0-5

18 38-8

18 44-4

18 ,')(l-0

18 .15 -4

10 5-8

Ml l!>-8

1!» 311
1!» 42J)

|{» 52-8

19 2(>(>

19 Hi -8

19 15-0

18 ,57 O

Dkclina-
TION.

42 nv
34-8

41-9

39-7

29-(>

15-8

29-7

38-7

26

27 42-8

27 23-4

27 20 (i

28 12-8

27 2(»-4

27 18-0

27 2()-8

27 140

27 38-5

1)11'

59 12 -OS

.59 10-9

59 9-8

.59 l-I

58 ,50-8

58 45-9

,58 25-9

58 35-0

58 41-9

.18 4(i-8

58 ,57-0

.19 ({•9

9-4

0-5

.15-2

,18 53-9

,18 ,14-9

,19 0-7

horizoxtal
Intensity.

59
.19

58

•18132
•1814(»

• 1809(5

•18174

•18-23-J
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C.--ON A MACJNliTrC DISTU KBANCE IN THK SOlTH KAST
OF CAPE COLONY.

By .1. C. Hkattik, D.8c.

Fi'Kin tlu' ubservatiiins<,)f the \aiiuus magiietif t'leinents in ditt'ereiit

parts of tlu' Cape Colony carried out during the last ten years it has

been possible to detennine in many districts the effect of the local

circumstances on the magnetic state of the country. The method

emi>loved tt» determine the local effect is that first used by Thorpe and
Kiicker in their survey of the British Isles. It consists in first deter-

mining the mean effect for the district, and then calculating to what
extent the actual results obtained by observation at any station in the

district differ from this mean. In certain places the magnet points

more to the east, or to the west, than the same magnet woidd point

were it under the influence of the mean magnetic effect of the district

alone : oi- such a magnet may dip more or less than the mean value

would lead one to expect : or, again, the horizontal intensity of the

field may be greater or less than the mean effect.

When such local effects are present the}- may be indicated in

other ways. For examj^le, it is customary to show the magnetic state of

a country by means of magnetic maps ; on these the places which ha\ e

all the same value of a certain element are connected by a continuous

line which is called an isomagnetic line. When a disturbance is pre-

sent in a given district the isomagnetic lines are modified accordingly.

In the Eastern Province the elements which are most disturbed

are the horizontal intensity and the dip. The effect of the disturbance

is seen in the two maps appended. In the first the lines of equal
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intensity ;iie given : their vuidisturbed direction is indicated by a
dotted line ; the actualh^ deteiinined directions are shown by continuous
lines.

A glance at fig. 1 shows how markedly the disturbance in that

district—whatever the cause may be—atfects the distribution of hori-

zontal intensity. Had there Ijeen no disturlmnce the course of the line

along which the intensity has the value -17(300 would be approximately
that given to tlie dotted line 1)eginning a little to the south of Port
Elizcxbeth and passing in a north-easterly direction towards Port
Alfred and East London. The effect of the disturbance is to cause this

line to deviate far to the west, running north of Coeniey and Glen-

connor as far as Wolvefontein, then turning back on itself to the north

of Alicedale and Grahamstown. The effect on the numerical value is

to make it considerably less than otherwise it would have been. The
result would be the same were a mass of matter—(jii tlie wholes -nega-

tively magnetised intruded in this part of the country.

In fig. '2 the liiK^s of ecpuil dip are shown. The undisturbeil course

of these lines is approximately the same as the line fi'oui Klipplaat to

rL<i Z i^howinc Unti cf ecu.il at,p

XJ-£ Lt'f

Witmoss. Jt will be, noticed that in this case also the lines passing
near Alicedale and Cirahamstown are deviated considerably from tlie"-

naturally undisturbed course. Tht' effect on the value is in tliis

instance an increase in the value of thfe dip, since as we go west the
value of the <lip increases, and the disturbance in this case is eijuivalent

to pushing the lines of ecjual dip- which in the undisturbed condition
would be in the more easterly part

—

into a regiim rounrl (grahamstown
and Alicedale, considerably to the west. This increase in the value of

the dip is in accoi'dance with the sujjposition made abov*' that in this

pai-t theiT is an intrusion of negatively magnetist-d matter.
'J'here is finallv to be considei-ed what can bf dfMivcfl fioin the
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declination observations. This is sliowii in fin', 'i. In it tiie lines f)f

equal (Jeelination are not slK)\vn, instead the declination has lieen com-

bined with the liorizontal intensity, and in that way the \alues of the

northerly and the westeilv intensitv have been dc'tei-niined. From

She

ma,aneli.iea ma-Utf

this mitt done I

Ijic a.pproxima.U posdion of a.miss of

'.nil the pisdton a. miijnet a.dti} on by

aid like up it Vimaws pUeti /resrihos

•«*,
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r

ii.>.r/.>r...
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The arrows sliow the direction in which a soutli pole Monid move in a
horizontal ])lane ; hence the ilotteil line f^ives the position of the south pole of

the jnacrnetised matter.

these the mean values of the components have been subtracted, thereby

leaving the parts due to the presence of magnetised matter in the

district.

It will be noticed that the position of the disturbing material

determined in this way is roughly along a line extending from the

south of Grahamstown westward to the north of Hankey. ^^'ere a

magnet acted on by this magnetisefi matter alone, and free from
the earth's mean effect, the .south pole would point awav from thi.s

line throughout its course.

All three elements, therefore, unite in showing that in this

neighbourhood there is an intrusion of magnetised matter. It must,

Jiowever, be pointed out that the magnetic results tire not suthciently

accurate in their indications to show the exact position of this mag-
netic mass. They show unmistakably that there is in this neighbour-

hood such a mass; the position, however, cannot be "detei'mined to

within ten or fifteen miles, and though the position in fig. -5 is shown
as approximately a straight line, it must be lemembered that there

are not sutticient stations to justify this; the exact position t)f the line

could only be determined by further survey along with projier means-

for obtaining good values of the secular and the daily variations in

this part of tlse world."
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Sections B and. C.

PRESIDENTIAL ADDRESS.

THK DTSCOVEIMES OF ECONOMIC [MPOKTANCE MADE
BY THE ALKANT PIONEERS.

By E. H. L. Sciiw vi;z, A.R.C.S., F.C.S.

Tu lisiug to arldress the meeting of tlie South African Association
foi- the Advancement of Science as president of the section which in-

cludes Geology, I feel overwhelmed with a sense of regret that the

men who first made geology known in South Africa, and who—most
of then\- lived either in Grahamstown itself or in the neighbouring
Eastern Piovince towns, should have li\ed their lives without an
c>pi>ortunity, such as we are enjoying to-day, of gathering together

and discussing the favourite subject of our science. What a list,

stretching ttver nearly a hundred years I Some, perhaps, are merel}^

names now to the general public, but others are still remembered as

men who laboured to increase the sum of our knowledge, our con-

%enience and our wealth, and all of them strenuous workers in

a liitherto barren field- Bain, Atherstone, Jamieson, Shaw, Stow,
Smith, Baines, Rubidge, Mackay, Gre}', Pinchin, Eraser, Gilfillan,

Goodger, Barber, Kannemeyer, Brown, Dunn—the last four happilv

still with us : for the rest, Sed vox nou voids melificatis apes. We
inherit the benefits they secured for us, and this surely is an occasion

to record in some manner our appreciation of their services. To keep,

however, my address within reasonable bounds, I must pick out some
chaiacteristic f>f their work, and as the section of this Association

which includes geology has been joined this year with that of mining,

T have chosen as my subject "The Mineral Discoveries of Economic
Importance made by the Albany Pioneers."

The name that leaps to every one's mind in this connection is that

(>f I>r. W. G. Atherstt»ne, and, before everything, it is only right and
proper that an appreciation of this remarkable man should be made in

this sectii>n of this Association in Grahamstown. His strenuous life I

have been enabled to follow year by year in 155 closely written note-

books dating back to 184H, wliich were placed at my disposal by his

son Mr. G. I). Atherstone, one of our \ice-presidents. If I ani able to

convey to you some conception of the nature of this great man, as it

has been revealed to me, I shall feel that an initial step has been

made towards a full recognition of his merits, wliich will some day be

accorded him.

Dr. Atherstone was born in 1814 in Nottingham, where he could

remember possessing a pet Iamb which was slaughtered prior to setting

out for South Afi-ica in IS! 7. The ship, the Uitcnhwie Fdcket, how-
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ever, was so tossed about in the Channel that his fatlier lan<]e<l with

his family at Deal, and forfeited his passage money, wliich in tliose

days amounted to £200 for each person. The Atherstones then settled

in Stowey in Somersetshire, glad to escape from the sea, for the Uiten-

ha(je Packet was lost on her voyage ; but in 1819 Dr. Atherstone's uncle,

John Damant, Commissary-General at the Cape, came home with such

glowing accounts of the climate and resources of the country that Dr.

Atherstone's father was once again induced to venture on the voyage,

shipping as surgeon to the good ship Ocean in 1820. The voyage lasted

six months, on account of the two ships " outspanning " at sundown
and laying to lest they should miss each other in the morning ; it was
enli\ened b}' certain adventures which were duly recorded by the

future patriarch of Grahanistown, such as the "Battle of the Axe'' in

the Channel, when the rigging of the Ocean became entangled in that

of the companion ship, the Xorfhamplon, and had to be cut adrift by the

sailors in a terrific gale. The next event was a cannon ball fired

through the Atherstones' cabin from the Portuguese battery at Porto
Praya, in St. Jago, one of the Cape de Verde Islands, the captain <jf

the Ocean having forgotten to salute the fort, and the Portuguese thus

having gently to remind him of this want of courtesy.* The Oceatts

party eventually landed at Algoa Bay, where there was then not a

house standing. The Atherstones went first tu the Kowie, then back
to Cradock's place, about 4i miles from Port Elizabeth, where Mr.
Korsten and John Damant were living. For a time Atherstone's

father practised at Ilitenhage, but later, in 1824, he procee<led to

Capetown by way of Grahamstown, past the Iron Pot, Mill River and
Cypherfontein.

William Guybon Atherstone was by now ten years old, and (juite

able to appreciate the lion and Bengal tiger in the Company's garden,

the menagerie being where the South African College now stands ; Imt

the event that produced the most lasting impression on the boy's mind,

which ever afterwards vuiderlay all his conscious life, was attending a
whole course of lectures on Natural History gi\en by Dr Andrew
Smith, the famous naturalist. This remarkable man came to the Cape
in 1820, and was stationed at Grahamstown for some time as ainiy

juedical officer. He returned home in 1837, and was subseciuently

appointed director-general of the Army Medical Department, and was
in that capacity charged with all the l>lame of the Crimean liospital

scandals. We shall have occasion to refer to Dr. Smith again.

In 1828 Atherstone's father accepted the post of district surgeon
at (jlrahamstown, replacing Dr. Cowie, who had been Ijitten with the

mania of exploi-i)ig, which about this time seized upon the Albany
traders. We shall see later that A. G. Bain's first journey into the

interior was made about this date. Dr. Cowie tlie<l on the banks of

* J^'ioiii otlier (Ie.>(;rii)ti<)iis ii aitjioars, liowo\er, that a hoat was seen aj>-

proaching tlie shore without peniiission, ami tlie (•oiimiainler of tlie fort th(tii.i:lit

it beloii<i,e<l to the Orcmi : it turned <jiU to })e from an Kast ln<Haman lying
outsiflo.
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the Mafoola near Delagoa Bay, aiul his conipaiiioii tVoin Gialiaiiistown,

Ijenjamiii Green, was also lost in Natal.

Atherstono first attended Stephenson's school at the old liljrary,*

l)ut in ISlM) he went U^ Uitenhage, where he attended the acadeiny
kept by Dr. Tnnes. He was apprenticed to his father in 1831, an«l in

1S34, on the outbreak of the second Kafir war, he acted as staff'

jnedical oflicer under Sir Benjamin D'Urban, anil received his certifi-

cate as a (|ualified medical man in 183(5, on the eve of his departure
for Eui'ope. Before he left, he records riding out with his father to

Riebeck East, where they met Piet Retief, then on his way to Natal,

with the object of trying to turn him back from his ill-starred journey.

In tlie latter half of 1836, and in 1837, Atherstone was in Dublin
attending lectures, and in 1838 in London, where he passed the Royal
'College of .Surgeons examination. He was now joined by the late

Fred. W. Barber, and together they travelled on the Continent,
.spending a year in Paris. In 1839 Atherstone took his degree of

M.D. at Heidelberg, and returned to South Africa in the Roh'rrt Small,

1000 tons, arriving in Grahamstown in December, 1839.

From this time onwards, with only one visit to Europe in 1875-76,
till his death in 1898, Dr. W. G. Atherstone's whole energies were
'devoted to the land of his adoption, and especially to Grahamstown.
The foregoing particulars, which are extracted from his own notes,

show us that in every way Dr. .Atherstone was fitted to enrich what-
ever community he chose to dwell in. That he chose Grahamstown
will ever be remembered in grateful recognitio)i, for in those days there

were not many men of light and leading in South Africa who possessed

both an intimate knowledge of the country and its inhal)itants as well

as a sound scientific training, and Atherstone had both. From the

first he was (juick to appreciate the manifold interests which this unex-

plored land presented to the observant eye, but I must resolutely keep
in the background the purely scientific aspect of his activities—reluc-

tantly, for I could have shown him botanisnig with Dr. Pappe, bird-

liunting with Layard, geologising with Dunn, Seeley, Rubidge and a

host of others, and spending golden hours with Anthony Trollope. I

-could have shown him also founder and often president of the Medico-
Chirurgical Society izi 1855—afterwards the Scientific and Literary

-Societ}^ with 150 members—afterwards the Albany Natural History
Society, now the Albany Museum ; the same with the South African
•Geologists Association in 1888; I could have shown him watching
the infanc}' of the ostrich farming at Heatherton Towers and Table
Farm, invesj;,igating, with liis father, horse-sickness and tick-fever : I

could have shown him as an artist and as an accomplished musician.

But all these phases of his activities must wait to be written down in a

form more extended than I can allow for them here. 1 have men-
tioned them at all, because I want to show Dr. Atherst(ine as one who
was responsixe to every impulse from the higher, brighter, more intel-

" This bniMiug is famous as the tirst Iniilding erected in ( Jraliainstown ; it

wvas originally useil as a gaol, and is still staniliiig.

d2
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lectual life, which uppurtunities allowed him to come across in tlie

routine of his busy life. I must also reserve the special account of his

contributions to the discovery of minerals to the second part of this

address. To Dr. Atherstone's journey's thi-ough the country T can

do scant justice here. The first was made under the auspices of a

Grahamstown prospecting syndicate, at whose expense he went to

Namacjualand in 18-54 ; in 1870 he visited the Stormbery;, and in the

following vear Kimberlev and the Lvdenbuig gold-fields. He also

made manv shorter trips, which are all grapliicallv descril)ed in his

notes.

I must, however, before concluding the account of his life, refer

to schemes of his, so \ast and of such iimnense importance to JSouth

Africa that, had they V)een adopted, they wotdd have altered the

whole trend of affairs, and have conferred inestimable benefits upon
us. t must at the outset say that these were no mere visionary

dreams—the outcome of an idle iniiul, but were worked for, pushed

and fought for, in season and out of season, with statistics, estimates

and expert knowledge. Though they were not adopted they never-

theless aff"orded inspiration tt» others, and two of the schemes are at

the present dav being carried out, with untold lal)Our and with the

utmost dittieulties, which did not in those days e.xist. In 18.')7 there

was a general expansion of credit, and large outlays were autlu>rised

for public works, including a railway from Capetown to Wellington.

]>v. Atherstone was keenly interested, and in the following years

worked out a scheme for the linking up of all the more important

centres of population in tlic colony by a system of railways (the

line to the Free State is planned in the notebooks of 18GG, before

the discovery of diamonds), ^^'lu'n, later, the line to the Diamond
Fields was laid across the barren Karroo, he pointed out how ecftnomi-

cally bad such a system was that for hundreds of miles was carried

(»%er a countrv from which no local trattc could be expected, while,

on the other hand, parts of the country' which could support a railway

along every mile of its length were left undeveloped. The traffic all

these years has been sufficient to pay for the i-eckless disi-egard for

the future, aiul we are only now i-ealising that there was some mis-

take in the original plan of construction. From Dr. Atheistones
notel)ooks we can trace that the error was recognised at the time,

but as Dr. Atherstone p(»intedly exclaims, "JMolteno lives in tlie

Karroo." In coiuiection with this scheme was the develoiiment of

the Kowie as a harbour—a perfectly feasil)le scheuu' : but here again

Dr. Atherstone was forced to realise that inti'insic meiits were of no
value when set against opposing vested interests, and \\hen eventually

the harbour works were coinmencerl by Prince Alfred, who di-ove the

first pile in i860, the scheme was already doomed to failure. 'I'hat

it was not an idle scheme, the report of last year's pi-esident of this

section will abundantly show. The innnediate success of the scheme
depended, in Dr. Atherst(>ne"s estimatiop, not so much in its acting

as the outlet for the back country, as on the development »>f the

surrounding disti-icts, anrl to this end he tried to estal)lish cotton
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i;r.)\viinf and tea plaiitiitions, ami planned out iron wuiks at Woest
Hill. Ultimately, however, lie intended Port Alfred t« be tl)e

terminus of the Kowie-Khartoum railway.

Aftei- the econojnic revival of the Cape eonseijuent <>n the discovery

of diamonds the (|uestion ar<ise of coiniecting the Cape with Kuiope hy

telegraph. In 1S7S the telegraph system of the Cape was joined U)

that of Natal with a \ iew of eventually linkyig up with an east coast

cable, which was actually carried out in the following year. Dr.

Atherstone said, " No ; why lay a cable down in the l)ed of the ocean

where it benefits nobod}', and costs an innnense sum to make it sutK-

ciently strojig to resist the corroding effect of the sea-water ; why not

run a line through the heart of the country to Egypt, and open up the

Dark Continent to civilisation V In 1877 Sivewright, afterwards Sir

James, visited Grahamstown, and gave a lecture on telegraphy ; Dr.

Atherstone laid before him bis plans, showing the accounts which he

ha<l at first hand from the many explorers who had set out into the

interior from Grahamstown, pi-oving that the scheme was feasible and

economically possil^le, and he records in his notes that Sivewright was

entirely convinced. But this \\as the initial stage of his great scheme

for a Kimberley-Khartoum railway ; the project, in its entirety, even

to the alliteration, is now being carried out, but had it been co)n-

menced in the seventies all the international complicatii>ns which now
stand in the way of its successful accomplishment would have been

avoided, and the whole course of history in South Africa would ha\e

been changed ; as a matter of fact South Africa would not have existed

as a separate entity, but as one province of a British Africa. When
the Lualaba was proved by Cameron to be a portion of the Congo,

Atherstone urged the amiexation of the Congo area by Britain as a

necessary support for his trans-c<mtinental railway. In 1^7o Dr.

Atherstone himself travelled up as far as the northern Transvaal

dreaming of his scheme, and \isiting by the way Kimbeiley and the

Lydenburg gold-fields, and in 1875 he went home, and submitted his

proposals to the Colonial Otfice ; but although Sir William Siemens and

Sir Donald Currie were prepared to back the scheme, it Avas not taken

up by the Government. To have proved the practicability of the scheme

so far back as 1875, iKjwever, was undoubtedly a preparation for its

accomplishment in future years, and T do claim that the Cape to Cairo

railway will owe something to the Kiml^erley-Khartoum project.*

There remains little that I can here add in this short sketch

except to record the service Dr. Atherstone did to better the condition

of the insane in this country. His visit to Europe in 1875 was largely

devoted t<3 inspection of asylums at h<ime and on the Continent, and
his leave was e.xtended by 3Iolteno on account of the valuable work he

was doing. He was made a Fellow of the Royal College of Surgeons

*
I <iiiiii<it find ill tlic iiott'N at my tlis]n)>.;il tliat Dr. Atherstone came

into direct communication witli tlie late (". .1. Ilhixles at tliis early date;

Dr. Atlieistone prepared the way tor tlie hitter's jirojects by familiarising

people with the s«diemes V)eforelianii.
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on this occasion, iecei\'ed the fieedom of tlie Tuiuei's Company an(?

of i:lie City of London, and was admitted a re]lo\\- of the Geok>gicuV

Society, and Honorary Corresponding Secretary of the Royal Colonial

Institute. In the colony, however, his services were scantily recog-

nised, although in 1888 the combined Kimberley companies—the De
Beers Co., the Kimberley Central, the Consolidated Bultfontein, and
the Griqualand West Diamond INIining Co.—clubbed together and pre-

sented him with a 4-carat diamond in recognition of his services. In
1881 he was elected to the Legislative Council, but the vigour of life

was on the wane, and the schemes for which he had worked in his

earlier years were irrevocably wrecked, and no new ones presented

themselves. In 1892 he writes, "I feel now how my life has been
misspent by absence from the great centres of scientific and educational

discoveries. JVfy first practical lessons Avere from Faraday in science

and Graves and .Stokes in physiology and medicine, and afterwards by
my years residence in Paris, where I attended lectures by the most
advanced scientific men of the day—French, German and American.
... I now feel how my life has been Axasted, no one to exchange
ideas with except on paper, no one to confide in for scientific research,,

and none to appreciate new ideas and views. Nothing hut fads and
conventualism—gossip and social schemes for selfish ad\ancement and
I'ivalry ; nothing worthy of tlie attention except for the hour or day."

Such were the thoughts in the evening of his life, but they are the

same as those of all great men who do not themselves see tlie Aarious

channels into which their life's endeavours ha^e run, but which, never-

theless, can be traced and appreciated by those who care to look into

the origins t)f our institutions and ideas. In the colon}' we ha\"e been

to(.> much accustomed to let success come t© us by the interaction of

circumstances over which we exercise no control ; that there was one
man at least in the colony who definitely looked forwaid into the

future, saw clearly the tendencies of events, and consciously prepared

for and would have moulded events to his will, has been to the lasting

benefit of this country, and establishes Dr. Atherstone's place in historj'

as one of our great men.
I must ask lea^e to (juote, in conclusion, tlie following ajipreciation

I have just received from Mr. E. J. iHuui, the director of the Geological

Survey of Victoria :

—

"Dr. Atherstone was a man brimful of ()riginal ideas, energetic

to a marvellous degree, and he had the knack of imparting enthusiasm

to all aV)out him. No one excelled him in patriotic feeling; he loved

South Africa and everything in it. In science he was an enthusiast :

no toil was too great, no task too hea\ y that would ad\ance the work.

Geology was his particular branch, and his obser\ations were keen and
practical. \Miile at the Cape in the early seventies there were few

who understood the bearing of our science on economics, but Dr.

Atherstone fully appreciated the importance of energetically unravel-

ling the geological problems of the country and thus assisting iii its

development. He was ever foremost in and out of Parliament in

having such work carried out, and I owi- much to him for the warm
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interest lie took in the work duriiii;- the whole fifteen years I spent in

Afriea. Often lie had to battle against much adverse influence to get
any geological work done. Dr. Atherstone's influence lives after him,
and the good work he did for South Africa in science, when there were
so few to fight on that side, entitles him to our lasting gratitude."

In dealing with the title-subject of my address I find that I cannot
observe eitlier a chronological se(juence, noi- can T divide up mv matter
under persons or subjects. I have also to ask pardon for some latitude

in my interpretation of my title, as 1 shall include some material which
has l)een a\ailable to me, and which is too important historicallv to

pass over, although it does not strictly refer to the Grahamstown
pioneers.

The first name on my list is that of staff"-surgeon Dr. Lawrence
Jamieson, who makes his fii-st appearance in the notes at my disposal

in 1828 on the arri\al of Dr. Atherstone in Grahamstown. To Dr.

Jamieson belongs the credit of ijiscovering the Kaiioo reptiles ; he
wrote a long account of the geology of the Eastern Province, which
appeared in the Grahamstown Journal for 1839. The account is not
now of much scientific value, although Dr. Jamieson seems to have
had a fairly good grasp of AN'erner's principles, and a knowledge of

mineralogy as expounded by Hausmann. There are a good many
observations of historic interest, but others were apparently imagi-

nary, and led to endless quests in after years ; there was especiall}'

the enormous trilobite which Dr. Jamieson described in a cave on the
Fish Ri\er, but it could never be found. Dr. Jamieson 's work, how-
ever, is important, as it stirred up people and led to their taking an
interest in rocks and minerals. A terrific newspaper war oiiginated

from Dr. Jamieson's writings, and at the time a controversy, " Geology
versus Theology," was waged with the greatest animation in Grahams-
town somewhat on the lines of the controversy which had been waged
at home on the same subject, and which had received so )nany malicious

fillips from the pen of Voltaire.

In 182G (or, as Wilmot puts it, in 1828, but the former date is

the one in the published account in the Grahamstown Journal)

Andrew Geddes Bain and B. Biddulph, two Albany traders, set out
for the far north on an exploring expedition: they reached Letabaruba
near Kolobeng in Bechuanaland, but they had been pressed into the

service of King 8ibigho to fight against the dreaded Mantatees, who
were then threatening to advance south, and as a result the country
further north was closed to them. King Sibigho, however, had anklets

(>f virgin gold, which he had taken from a Mantatee chieftain, so that

the presence of the pi-ecious n\etal in what is now Rhodesia was first

made known by Bain. The account of the journey was originally read

before the " South African Institute " in Capetown, and a portion was
published in the organ of that society, the South A/ricau Quarterlij

Journal, which, however, became defunct before the rest was published,

sc) that the Grahamstown Journal account is the only complete one.

Besides discovering gold, Bain was shown the mountains where the
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natives procured copper ; people in Capetown liecame greatly excited

over the matter, and as a result the "Association for the Exploration

of Central South Africa " was forjiieil in Capetown, and iJr. An<hew
.Smith was chaiged with the leadership of an expedition scientific,

political and commercial. Bain, however, was not to be done out of

the fruits of his toil, and, whether independentl}^ or, as is more

probable, assisted by a Grahanistown syndicate, he fitted out an «'xpe-

dition sinndtaneously ; but whereas Dr. .Smith's party returned safely,

and received the thanks of the ass<jciation from the chairman, Sir John

Herschel, Bain was attacked and had to abandon his waggons, losing

everything, and barely escaping with his life. Bain was granted a

tract of land by Sir Benjamin D'Urban as a leward foi- his discoveries,

but he had hardly had time to settle <iown when it was taken from him

under what is known as the Glenelg experiment ; the village of Alice

now stands on the site of Bain's homestead. Thenceforth Bains

discoveries were scientific rather than econ<jmic. He obtained em-

ployment under Government as a road engineer, and in Clanwilliam

unearthed in his road cuttings a great number of Devonian fossils on

the spot where his former rival, Dr. Smitli, had originally made the dis-

covery Bain made the first geological map (jf the country, and sent

home the first Karroo reptiles that were described ; he also discovered

the cretaceous fossils of Uitenhage, and he will be ever remembered as

the "Father of South African Geology." His claims to the affections

of Cape colonists rests, however, on a broader basis, for he is also

known as "Bain the road-maker," and as such is distinguished from

"Baines the traveller," Andrew Hudson Bain of Bain's Vley near

Bloemfontein, and Tom Bain, his son.*

Here I must briefly refer to some other of the All)any hunters

and pioneers who played a part in opening up the northern gold-fields.

The first is Henry Hartley of Bathurst, who came out in 1820 on the

Alburij with Dr. Carlton's party. In 1 SH he went to the Trans\aal

ami settled near Pretoria : from his jiew home he made repeated

journeys to the north, and when in Matabeleland in 1S65 he dis-

covered the ancient gold diggings. He invited Carl Mauch to accom-

pany him in the following year to investigate them, and thus were

opened up the Tati gold-fields. Thomas Baines, the traveller, we can

nW» iilaini as a fellow-townsman, for lie lived in Grahamstown in the

.early forties, and many in this town remeinber him still, ami have

pictures painted by him ; but I nti<}i\ not further detain you with his

life, as in his (jold Fiehls of Soitfh Africa a sufiiciently full acc<iunt

of his work is given. There are many other names 1 find scattered

through the files of our newspapers and in manuscript notes. Of

jthese early pioneers only two are alive to-day. Sam Edwards, formerly

of Salem, who with James Cliapman opeiu^d up the road to the Victoria

Falls, and Edward G. Chapman of Grahamstown. The latter was in

Bechuanaland from 1815 60, and traded with Mosilikatse together with

David Hume, McCaib, Hartley, Lisk of Natal, (Jifford and Phillips:

*' A. (;. Haiii was hern in ITiC aii<l <lie«l (.(clolier 2«tli, lsti4.
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lator, ill partiitMsliip with .l<)s»>)>li Wood of Giaiiainstowii and \Villi;nii

Fiuncis, aji AlUanv man settled at Sliosliong, li<* <»l)tain»'d from 31osili-

katsc's successor, IjolxMigula, the Macloutsie eoncession, the district

Ivini; between tlie ^laeloutsie and Shasi rivers and ailjoiniiig the tei-

ritorv of tlie 'j'ati concession. MaeChickie, anot.lier Albany trad«'r,

was with Mosilikatse at Mosiga, 1)efoie that potentate moved north.

Wni. Saunders, who lived at Wonderfontein, near Hartley's Farm, Hoi
Fontein, is prolmbly one of the 1S20 settlers who wandered to the

Transvaal and settled there. in 1.S75 Dr. Way reported to Dr.

Atherstone that Saunders had as early as Lsr)5 found alluvial gold

in the Yokeskei liiver, which was confirmed by Struben in lf<S-t, and
Saunders was thus the first to find gold on the AVitwatersrand. J. W.
Cock later was in Tihodesia, and described the Zimbabwe ruins in a

letter to the Jonnial of IGth August, 1.S90. Most of the 1820 settlers

were mighty hunters, and travellefl into the interior; indeed (Jrahams-

town in the early days was the centre of tlie trade with the interior,

and Market Square used to be spread witli ivory, feathers and karosses.

But the above brief list must sutfice for the present. I will refer

later to the part the Barbers took in tlie development of the countiy.

Mention must b(> made of G. W. Stow, who arrive<l in Albany in 1S4."),

but left for Port Elizabeth on the outbreak of the Kafir war ; his life

has been recentlv published liy Prof. K. B. \''oung, and I must refei-

vou to tliis work for details.

Now w<' come to the story of the discovery of the diamond, which

I will go into somewhat fully, as J have been able to consult much
original material. The first diamond from South Africa came to

Europe hy way of Mozauibique in the early sixties, but the first one

of whicli any history is preserved is that which wa.s found by a

Colesberg ti-ador, O'Reilly, in the early part of 1867. It was originally

picked up along tlie Orange River by a Bushman servant of a farmer

named Daniel Jacobs, and had been given to another farmer named
Schalck van Niekerk as a curiosity. O'Reilly outspanned at Niekerk's

fan)], in the Hopetown district, and noticed the stone lying with other

river pebbles on the table. Niekerk readily let O'Reilly have the

stone, and in due couise, when the latter returneil home to Coles-

berg, he showed it to the Acting Civil Conniiissioner, Mr. Lorenzo

B<jyes. Boyes posted the stone to Dr. Atherstone in Grahanistown,

asking his opinion ; but it was so loosely packed tliat on ai rival it

I'olled out on the tloor of the post-ofiice and was nearly lost. There
has been some difference of opinion in regard to tiiis, but Mi". Boyes,

who is now li\ing at Ceres, has kindly confirmed the version T give

here. Dr. Atherstone went over to his neighbour, the Rev. Dr.

Ricards, and told him he had received a genuine diamond from
Hopetown : togethei they examined the stone under a polariscope

and tried its Iiardness first on glass— the pane expi^rimented on being

still intact*—and then on a sapphire in a ring. In the course of the

" Tlie pane lias heeii taken out ainl fraiiied, ami was kiii<lly lent by Fatlier

Kelly for exliiKition at tlie nieetinji.
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nioruing Dr. Atherstone told all his friends of the wonderful dis-

eo\'ei-v, and to make absolutely certain Prof. MacO\\an suggested

taking its specific gravity, which was eventually done. At Govern-

ment House, in the Drostdy, the Lieutenant-Governor, Sir Henry
Barkly, was giving a dinner-party that evening, and Dr. Atherstone

hap[)ened to be seated next to the late Henry Blaine, whom he told

of his intention of publicly announcing the discovery later on when
the toasts were being drunk. Now at a previous dinner-party at

Government House Dr. Atherstone had announced the discover}' of

gold in the Orange River Colony from specimens from the 8and
River, which afterwards turned out to be salted, and Blaine turned

to Atherstone and said, " For hea\en's sake, doctor, don't do it ;

remember the Sand River gold." The warning, however, was not

heeded, and the announcement was made. Dr. Atherstone wrote to

Mr. Boyes telling him that the stone was a veritable diamond,

weighing 21.\ carats, and worth £500, and what is more important

in view of subsequent opinions, he added, " N^'here that came fronv

there nuist be lots more." Dr. Atherstone's determination was con-

firmed b}' Messrs. Hurst it Boskell, the Crown jewellers in London,

and the stone was purchased at Dr. Atherstfme's valuation by Sir

Philip Wodehouse, and sent by him to the Paris Exhibition in 1867.

O'Reilly shared the £500 with Van Niekerk. and together they

looked for more diamonds, but except for one good stone, the famous

"Star of South Africa,'' their finds were not worth much. Dr. Ather-

stone I'ecords one at Cawood's in 1868 ; this Cawood, an 1820 settler,

gave his name to one of the diggings on the Vaal Ri\er, Cawood's

Hope.
In this very vear, 1867, a dealer in precious stones, Harry

Emmanuel, had published a l)0ok on diamonds in which he maintained

that thev could only be found in granitic areas, and of course the Cape
was not mentioned as a locality for them. At his own expense then

he sent out James R. Gregory, who kept a little shop in liegent Street,

w'here he sold minerals and other objects of natural history. This

Mr. Gregory travelled from George right through the country to

Griquatown, and, according to his observations, except for a portion

near the coast, the rest of South Africa was entirely xolcanic, and
therefore an impossible country in which to find diamonds. He
suggested that Atherstone's diamond had been carried to Hopetown
by ostriches. Harrv Emmanuel then published a letter in the Journal

of the Society of Arts, reproduced in our Grahamstown Jonninl of

Sth January, 1869, together with a leader headed "Diamonds or no

Diamonds.'' In this letter Emmanuel insinuated that the good people

of the Cape had imported diamonds from Brazil in order to attract

settlers to their ban-en land. Government employed Mr. (i. F.

GilfiUan, who was then boring for coal at Port Alfred, to go and
see what this Mr. Gregory had been doing up along the Orange Rivei-,

and there is a most spirited letter from GilfiUan published in the

Grahamstown JournaJ, dated Kowie East, 23rd January, 1869. In it

he describes what he IukI found : Gre'a»rv had not been near the
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(liaiuoiul fields at all, liaviiii; eiDssed tlu' C)raiii:;(' Hiver far holow, aftci-

which ht* had pmrcedt'd to Gricjuatown, right outside tlu^ diaiiioiidi-

ferous areas, (lilfillaii in his tra\els had actually handled eigliteeii

dianionds, and tlenionstrated the trutli c»f Dr. Atherstone's opinion that

there were many diamonds along tlie river. Tiie tra\esty of this story

has so often been ([Uoted as an e.vample of the fo(tlishness of tinsting to

the opinion of geologists, that I have laid stress on the true account in

a place where the actual facts can be verified in the files of our local

papers. Prof. J. W. Gregory some years later visited the c<»untry, but

he was confounded with his namesake, the natural history dealei-, and
was in conse(|uence leceived with scant courtesy on several occasions.

Gf'orge GilfiUan made the incorrect plan of the Diamond Fields which

was used by Sir H. Barkly in the famous dispute with the Free State :

he was killed in the 1879 Kafir war bv the explosion of an ammunition
waggon in a tlnniderstorin.

Of the disco\ery of the dry diggings I have a mass of contem-

poiai'v notes, and 1 will confine my story to the discovery of the

Kimberley mine. Rawstorne of Colesberg, and Ortlepp, Ins brother-

in-law, dispute the discoxery of the first diamond. Rawstorne said

his Hottentot, who was drinking, was put to dig on Colesberg Kopje
to be out of the way of temptation, and he found the diamond on 21st

July, 1871, a Saturday. Ortlepp said his wife found it the .Sunday

before by the big tree, while scratching the ground \\ith her parasol,

but Mrs. De Beer told him that a black boy had found five or six at

the same p)laee a month before. When the iie^s spread the Kopje was
rushed. Purchasers for the farm had already appeared in the fiekl.

Stockdale was living at the time at Hebron, and when Bultfontein and
De Beers—old De Beers—were discovered, lie tried to buy the farm
Voruitzigt on wliich they were situated. The farm belonged to two
brotliers, Johan Nicholas and Diederick Arnold us de Beer whc) had
bought it from the Free State Government in 1863. The younger of

these readily parted with his half for £1000, but the elder evaded
Stockdale's advances. Two agents, Keytei- and Levey, were employed
to talk him over, but Keyter tried to do a deal on his own account, and
the business fell through. Stockdale then called on the De Beers ;

but the elder biX)ther was away, and it was inexpedient to appear to

be too eager to find out where lie was, so Stockdale talked about things

in general and waitefl for an opportunity to arise. After "a time two
Boers came in to knyer. They smoked and drank coffee and began to

(lezcUa, and at last one asked where the ondf herd was, and was told

that he had gone up the river with his waggon two or three days

before. Stockdale went out as if he had not been listening, and did

not understand Dutch. He procui-ed a cart anil four horses, and
found the elder De Beer up the Yaal River, outspanned with the

sheep lambing. The latter agreed to sell for £5600, and saifl that if

he ever bought a farm again he would see that there were no diamonds
on it. Stockdale came back to his tent and told Ebden what he had
done ; Ebden grumbled and said £5000 was enough for any farm ; but

Dr. Atherstone, who was in the tent at the time, remarked, "Give
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liim £10,000 and secure it at once." Tliis liad the desired effect, an«i

tlie Ijargain was concluded. Dr. Atlierstone untler^tood that lie was
to come in with tlie s\nidicate ; but through his travelling about tiie

country he was left out, and Heitz, Stockdale, Ebden and Clnistian

dividefl tlie responsibility between them. There were si.xteen shares,

(jf which Stockdale obtained two for his trouble. The Hon. J. X.
Merrinian afterwards secured a share, and negotiated the sale of the

farm to tlie Cape Government for £100,000.
Dunn was with Dr. Atlierstone on the diggings, and i)ublished

an account of them in a rare pamphlet dated Capetown, 1871. Dunn
established the volcanic nature of the pipes, which opinion Cohen
subse<]uently confirmed.

It is interesting t(j notice that Dr. John Shaw of Colesberg had
published an account of the diamoiul fields in the South African
Matjaziiie, December, 1869, in which he said the best place to look

for diamonds was gra\el ccmtaining garnets and olivine. Dr. Shaw
was at Bultfcmtein in December, 1870, where Mr. Leoni was superin-

tending the work for Messrs. Lilienfeld and Hond. Mr. Leoni showed
Dr. Shaw twenty seven diamonds. At the fields Dr. Atlierstone met
his old (ilrahamstown friends the Barbei-s, who had been there since

1870.

In coming to the services which the iJaiiiers rendered to the

discovery of minerals in South Africa 1 must refer to the late Mrs.

F. W. Barber, whose love of natural history led her sons to take an
interest in it from an early age. She contributed man\' papers to

scientific magazines, and supplied Charles Darwin and Sir Joseph

Hooker with inaterials from South Africa in illusti-ation of their

work. It was her l)rush which painte<l the scenes of the beginnings

of Kimberley which hang in the Albany Museum : especially interest-

ing is the sketch of Colesbei-g Kopje, showing the famous tree under
which Mrs. Ortlepp a year later found thi' first diamond of the great

Kimberley mine. The pictifre is all the more valuable as it shows
what diaper calls the "champignon ' of erui»tioii— the mushroom-
shaped expansion on the surface—in wliidi afterwards fresh water

mussels, blocks of wood, and e\en an assegai head were found down
to 150 feet. No other diamond mint^ has exhibited these peculiar

zeolite-cemented caps to such a degree, and we must always deplore

that at the time no notice was taken of this structure, which might
lia\e led us to a better un<lei'standing oi the nature of these extra-

ordinary pipes.

Wlien Dr. Atlierstone estal)lished the identity of the first diamond
a party of Crahamstown people, Alexander and Kenold Mcintosh,

Charles Cumming of Hilton Farm, Graham H. I^arljer, H. M. and
F. H. Barber, who were then living at Highlands, Robert Dick of

Kingwilliamstown, an 1 Dr. Atlierstone, who subscribed to tlie funds,

but <mly later went up to the fields, clubbed together and were the

first to proceed to the Vaal Biver diggings. They (Usco\'ered the first

diamond-bearing kopje at Barklv, and later the celebrated Good Hope
K(jpje. Next year the Barbers pegg»»»l out claims on the original
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surf;ut' of KiinlterU'V, Hiiltt'tiiit(.'iii uiul I )e KeeiN, wliit-li tliey worked
for ten yi>;irs, till ISSO. From Kimln'rley they made expeditiiiris to the

Tati m»l(l-fields, and endeavoured to obtain tiie eohcessions e\entuallv

seeured hv the Chartered Company, whieli ha\e ijiven us Rhodesia.

'I'iie liarbers' name remains on the map conneeted with the F)arl)erton

gold-fields.

In Februarv, ISSK (iraliam H. I^)arl)er and his cousins, H. .M.

Harber and F. H. Harl)er. and Fdward White of 'I'able Farm, hear-

iny" that a rich gold reef had been found on Moodie's farm, proceeded

to Oe Kajip t(t trv their fortunes. Tliey fttund all tlie claims on tiie

discovered reef occupied, and started prospecting further afield. The
first find fell to H. M. liarber, tliree miles east of Moodie's Camp, but

the reef was low gratle. One day F. H. Barber when prospecting

noticed a white thread of ([uartz running up the hillside on a steep

nuiuntain spur. .\fter a great scramble through long grass, bracken

and brushwood lie came on the reef, fiom wliich he knocked some
pieces to crusli anil wasli. These specimens turned out to be very rich,

and early ne.xt niorning the partners transpoitecf half of their camp to

the foot of the iiills, and this spot ultimately l)ecame J^arberton. The
camp was augmented l)y other arrivals, and prospectors swarmed over

the hills. Other reefs were found, among others the famous ISheba

reef liy an Australian miner named Bray, the Kimberley Imperial, S:c.

Canteens, restaurants, shops and a post-ottice sprang up like mushrooms
on the quiet veld, and this collection was at first called Barber's Camp.
Mr. AVilson from Duivel's Kantoi»r, the Transvaal Mining Commis-
sioner and Landdrost, came to establish some sort of Government
control, and to collect licences. A meeting of the inhabitants was
called, and a diggers' committee was elected consisting of Messrs.

Fade, Rliino Otto. S. Wright and the two Barbers. Then with the

swilling of a good deal of Portuguese gin, and the consumption of

Swazi tobacco, much noise and good fellowship. Barber's Camp was
christenefl Barberton. The original reef was floated into a company
by ^lessi's. 8. Neumann and .1. C. Kimer, and a ten-stamp battery was
erected. The first crushing of lOD tons gave a return of ") oz. to the

ton, but tlie reef pinclied out and the company eventually l)ecame

amalgamated with the Sheba.
Meanwhile, howevei', Struben had redisci>vered the gold on the

Witwatersrand which Saunders had found thirty years previously.

H. M. Barber and F. H. Barber had returned from Barberton to a

farm on the Fisli River, l>ut the horri))le greed ft)r easily gotten wealth
again seized u[ion them, and F. H. Barber posted once more to the

Transvaal. Tliere he found his Barljerton repeated, a long rambling
canii>, a little collection of waggons, tents and tin buildings extending
along many miles of reef. With the few hundred pounds remaining
from the earlier exploit, he purchased two claims fiom Col. Ferreira,

and obtained an option from him to float a little block of nine claims

into a limited liability company. On this the first shaft was sunk on
the Witwatersrand, and Barber carried it down to 50 feet, thus pro^ ing
the then disputed point, the permanency of the reef in depth. One
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Immlretl tons of ove were transported by bullock waggon to Struben's

five-stamp battery, nine miles ott', and gave a return of 105 oz. of gold.

Henry Nourse tried a similar amount from his claim, with the same
result. These two crushings established the confidence of the doubt-

ful ones, and things began to hum. The Ferreira Co. was readily

floated, £1 shares going up to £'2o ; the Simmer and Jack was
similarlv floated by Barl)er, and with others he was i-esponsible f<)r

the Aurora, Kleinfontein, Spes Bona and Jun)per><.

Having made the fortunes of many people, Mr. Barber has now
retired to his farm a few miles out of Grahamstown, Ijut I think we
oan assure him that his name will always occupy an honourable place

among those of the pioneers of South Africa

I have left but little space for an account of the discovery of

coal, but I must say a few words about this important subject. In

the earh'^ days there were great tales of coal in the Cape Peninsula,

and the lignite deposits on the Cape Flats have occasioned the forma-

tion of syndicates periodically from the time of Van der Stel ; but the

first account of a genuine seam in South Africa was in the Drakens-

berg. The news was brought by Capper to Dr. Atherstone in 1{S54.

This led to the engagement of Andrew AVyley, who went up and
reportecl to Government. In 1816 William Cock sank for coal along

the banks of the lower Kowie River. The tale is that his son was
out liunting, and on rain coming on he had wished to make a fire witJi

Mood, but the Kafir boy with him said, •' Xo, there is something

better a short way off;" so they went up the kloof and dug out some
coal, with which they made a roaring fire. S(jme days later, noticing

fire in the bush, William Cock went back to the place, but tlie coal

seam had caught fire and been burnt out I Dr. Atherstone \isited

the pla(;e in 1846, and inspected the shafts sunk to try and find it

again. This occurrence is the reason why old maps of Cape Colo)iy

have "coil" written over the district of Lower Albany. Much pros-

pecting was done at Bathurst and at the Kowie, where the shafts

can still be inspected. Gilfillan was employed boring there in 1871,

<ind Dunn was there in 1872. Atherstone, however, argue' J that

though there was undoubtedly plenty of carbonaceous shale in Lower
Albany, the j-ocks had been too nmch altered to leave any good

coal seams so low down in the series : therefore, he said, " Let us look

liigher up." He and Mr. Robinson, Deputy Surveyor-General, accor-

dingly journeyed to the nearest highest point, Bushmans Hoek, in

1870, and they there discovered the coal seams which had originally

been opened uj) b}?^ Groves in 18.58, and which Mr. Vice subse(|uently

minefl. Dunn was engaged by Goverinnent to survey the coal-fiehls,

and with a tented Scotch cart and four bullocks as his travelling home
for many months, made a detailed map of the Stormberg area, the first

syskMiiatic geological survey ever done in South Africa.

I must now conclude my address, and must apologise for making
it s(j long, but when J appealed to various gentlemen to help me in

the task, the mass of invaluable material which was placed at my
•<lisposal was overwhelming, and I havr had to pick out o)ily such
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US bore on my subject. 1 take this oppoituiiity of again tliaiikiii;^

tliese gentlemen, iind it" 1 have not been able to ineorpoi-ate all that

they have so kindly put into my liands at tlie present time, 1 hope

tliey will unilei'stand the reason and rest assured tliat I will take the

earliest opportunity ot" utilising it in some othei* way.

2._S0ME RECENT VIEW.S ON THE SUBJECT (3F

MINE VENTILATION.

By AV. CULLKN.

Prior to the war, the question of ventilation of the mines of the

Witwatersrand hardly received that amount of attention which its

importance demanded : but perhaps after all that could scarcely be

expected, seeing that serious mining to siny depth had onl}' been

carried on for about ten years—if indeed so long. In the early daj's

the workings were of no great depth, so that the \entilation problem
was seldom acute ; but nowadays, when the (jre is drawn from depths

of 4000 feet and over, it is becoming increasingly ditficult, but not by
any means insurmountable.

It is a truism to sa}' that the greater the purity of the air under-

ground, the better will be the health of the workers. Indeed, it is the

terrible mortality amongst both whites and blacks which has directed

public attention to the matter, and within the last few years very great

progress has to be recorded. In the following notes I propose only to

direct attention to one important aspect which has not escaped obser-

vation by others, but which still opens up a large field of inquiry.

The atmosphere of the mines of the Witwatersrand is perhaps as

good as, if )iot better than that of any othei* mines of equal depth in

the whole world, but in few other places is mining carried on v.ith

such intensity. In other words, there are always large numbers of

people underground, and to get out the large tjuantities of ore equally

large quantities of explosives have to be used. These two factors have
an immense intiuence on the mine atmosphere, and it is to them that I

propose to direct your attention. Fortunately the question of venti-

lation is not greatly complicated by other factors, for there is little

so-called ground gas produced : carbonates are seldom met with
;

sulphides are only present in small (juantities, and the only organic

matter is that introduced by workers. The main contamination,
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therefuie, comes ffoni the piesence <»f liuninu l>eings aiul tlie use of

explosives. HuinHU beings contaminate the air hy exhaling carl,)onic

acid, by producing the same gas through the combustion of candles,

and in other ways readily imagined. This contamination can, liow-

e\er, be estimated with a fair degree of accuracy, and this indeed

has been done very thoroughly by I)r. Mciir and others. It is very

(juestionable, however, whetlier tlie presence of comparatively large

(juantities of carbonic acid in the mine atmosphere does very much
harm pf'r sp to human beings, and I for one incline to this view. Pro-

vided, therefore, that there are reasonable meclianical arrangements

for sending supplies of pure air to the workings, the contamination

from tlie sources indicated neefl not l)e greatly feared ; in otlier words,

there is practically no toxic effect.

When we come to the inHuence of explosives the case is vastl}'

different. The annual consumption of explosives on the Witwaters-

rand is about 1 "2,000 tons, and if I resolved this into the gases pro-

duced on explosion the figures would convey nothing to you, as they

are so stupendous. Practically all this e.vplosive has nitro-glycerine

as its base, and about 90 per cent, of tlie total is of the so-called

gelatinous type, i.f. a mixture of collodion cotton and nitro-glycerine

—both themselves explosives—but sometimes admixed with nitrate

and other material. Blasting gelatine, the explosive most employed

—indeed it forms about 70 per cent, of the total—is a gelatinous

body which contains about 92 per cent, nitro-glycerine and 8 per cent,

collodion cotton. When exploded in a steel bomb it only produces

carbonic acid, vapour of water and nitrogen— all harmless gases. This

has been verified bv so many experimenteis that it niciy be now taken

for granted. When exploded in practice, however, ver}' different

results are obtained. The usual way is to charge the drilled hole,

or series of holes, with the cartridges, pressing them gently, but

firmlv, against one another with a wooden rod. Into the last cai'tridge

a detonator is inserted, and it in turn is affixed to a long piece of time

fuse, i.i'. slow-burning fuse. When all this has been done the top

poi-tion of the hole is plugged up by earth or clay, the fuse is ignited,

and in due course the explosion takes place. To give you an idea

of the amounts used at a time, 1 may say that in blasting the face

of a so-called dri\e almost oO ll)s. of explosives are used, and in shaft

sinking the (piantity used at one time may be, and generally is. very

much larger.

Now the fuse in burning produces carbonic acid, carbon moiioxide

and quantities of other gases which I shall class as (defines, produced

from the combustion of the tarry material of the fuse. They make the

atmosphere very unpleasant to breathe, but beyoiul that and slightly

increasing the percentage of carbon moiuixide they have no other par-

ticular effect. I am free to confess that before T personally investi-

gated these gases I was very sceptical indeed about the large (|uantitie.s

of noxious gases which were said to be produced, but now I know that

the removal of these gases from the workings is tlie most pressing

problem of the moment in connection with mining. It may be askcfl
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iKiufver, why allow tlieiii to be produced '. I can only unswci- this by
saying that I know of no way which will [trevent their production in

spite of the many patented mixtures which are alleged to do so. The
noxious gases to which 1 have referred are carbon monoxide and nitric

peroxide—the toxic effects of which, when present, even in very small

nuantities, are now so \evy well known. Dr. Haldane, indeed, has
made a special study of this subject for many years, and a large

amount of experimental work has been done by various scientific men
in Johannesburg. I can only call the effect of these ga.ses as deadly,

and it i'; they which cause that lamentable list of fatalities from
'•gassing." Their presence, or rather the presence of noxious gases,

has, liowe\er, always been recognised, and the mining regulations in

order to guard against accident contain a pro\ ision that miners must
not return to the face until a certain time has elapsed, during which
those gases are either allowed to diffuse, or are forced away through
the introduction of fresh air. In the experiments which I have carried

c>ut, but which are not 3'et complete, this regulation was purposely

neglected. The blasting was done as usual, but after the interval of a

Aery few minutes a man, who was provided with a safety helmet, i.e. a

helmet with the necessary appliances for furnishing him with a con-

stant supply of ox\'gen, went straight to the face and took samples of

the gases by means of the ordinary bellows which are used for sampling

flue and other gases, and these be blew into large glass bottles, which

were immediately thereafter closed with rubber stoppers. In order to

control results these were always taken in duplicate. Just in passing,

I may say that in any one of the experiments, if anything had gone

wrong with the oxygen supply, it would have meant certain death to

the man, or rather men, because for safety's sake another generally

accompanied him. Probably neither of them realised this.

I pass now to a very brief resume of the results so far obtained,

but I may say in passing that the analysis of the gases presented a

great many difficulties, but these are being made the subject-matter of

a communication to another society. The method employed ultimately

was the so-called pentoxide of iodine one, which depends on the

principle that -when CO is passed o-ver 1,0-, heated to a certain tem-

perature, the CO is oxidised to CO.,, which can be estimated as such,

while free iodine is liberated and can be estimated by any of the ordi-

nary methods.

The explosive used throughout was blasting gelatine, but occa-

sionally somewhat modified with the idea of producing during explo-

sion a larger proportion of oxygen than the ordinary variety. I may
also say that I selected what I thought would give both the best and

the worst results in practice. Several days sometimes elapsed before

the samples could be analysed, but in none of them could I detect

more than the merest trace of nitric peroxide, nitrous or nitric acids

;

and this is perhaps hardly to be wondered at, because the oxidation to

nitric acid would proceed very rapidly in the moist, hot atmosphere of

the mine, and as such Avould fall to the ground with the condensed

water.
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Before each experiment a sample of the air of the drive itself was

taken at a certain spot, and when the blast was finished the vitiated air

was sampled at the same spot. Sometimes circumstances rendered

this impossible, but I shall not deal with the exceptions. Then, again,

I have already referred to the influence of the fuse on the vitiation of

the atmosphere, and to determine this the usual amount of fuse was

burned and the mine air sampled before and afterwards.

I shall deal first of all with the ordinary )nine air, aiid select

the following three as typical examples :
—



;].—SOME NOTE.S UPON THE APPLICATION OF
KEINFOl^vCEI) CONCRETE.

By Fkank W. Waldi;ux, A.M.I.C.E.

Although the coinbiuation of conci'ete and metal, called ''ferro-

eonci-ete "' or "reinforced concrete," has only been lately introduced

into South Africa, it has for many years been used with success upon
the Continent aiitl in America. In Great Biitain, owing to the con-

servative ideas of the engineers and architects and the attitude of the

Local Government Board against it, it has not been e.vtensively made
use of, but is now steadil}'^ becoming more popular. Regarding the

early history of reinforced concrete, it has been stated that the demon-
stration of the practical value of the combination of metal and concrete

has been attributed to a French gardener, M. Joseph Monier, who in

18G7 made large pots for shrubs of concrete with a metal reinforcement.

We are also told that several methods of its application were proposed

by a French engineer, M. Francois Coignet, in 1861, and that an
exhibit of this material was sliown at the Paris Exhibition as early

as 18-55.

The employment of metal embedded in concrete and brickwork
has, however, been discovered in ancient structures, showing that

although the introduction of metal into these structures may not

have been carried out on a scientific basis, it is evident that rein-

forcement with metal was looked upon even in early times as an
etlicient manner of bonding such )naterials as concrete, brickwork

and masonry.

In recent years, with the increasing demand for cheap structures

to replace timber, steel, iron or masonry, engineers directed their

attention to the scientific application of reinforced concrete, with the

result that the foi-mer rule of thumb method of designing structures

of this material has been superseded by scientific ones, and it is now
possible, aided by recent research, to calculate with considerable safety

the resisting moments for various members of structures subjected to

bending and compression ; hence the growing confidence in the use of

reinforced concrete, not only as an economical material, but for its

durability and adaptability to artistic treatment.

The uses to which reinforced concrete has been put to the

present time are as follows : bridges, culverts, sewers, tunnels, water

pipes, wharves, jetties, reservoirs, weirs, dams, coal and ore staiths,

railway viadu(;ts, aqueducts, buildings of all descriptions, telegraph

poles, factory chimneys, doors, windows, and more recently barges,

lx)ats, pontoons, itc. All these have been successfull}' constructed,

fully demonstrating the possibilities of reinforced concrete as an
efficient building material.

It is not proposed in this paper to deal with the theory of

beams, columns, floors, S:c., made with reinforced concrete, but for

1.- 9
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the guidance of thojse who ha\e not made a stud}' of the question,

tlie principles of the same may be briefly explained thus :—
In the combination of concrete and metal for the constructive

of beams, floors, Arc, the concrete has the properties of resisting the

c<impressive stresses ; wliere tensional stresses take place, metal is put

in such a position as to resist these. A certain amount of resistance

to tension more or less exists in the concrete, but this is, however,

disregarded in practice, as so much depends upon the quality of the

concrete. The compressive stresses upon reinforced columns and piles

are partly provided for by the use of steel bars running through
their entire length, fastened together with horizontal straps placed

at intervals.

To assist in resisting the shear in the concrete of a beam, metal

members are placed either vertically or diagonally at certain points

on the length of the beam. Besides the compressise and tensional

properties of the separate materials, the bond or adhesion between the

concrete and metal plan's an important part, and to this is attributed

the power of the combined materials to act as an elastic body.

The adhesion of concrete to an iron or steel bar has been known
to eijual over 700 lbs. for each square inch of surface in contact,

and it has been practically demonstrated in a series of tests made at

the South African College, that the bond of plain metal bars embedded
in concrete was not destroyed until the elastic limit of the metal was
reached.

A number of steel bars of ^•arious shapes have been patented
wliich are claimed to furnish a mechanical bond more or less efl'ective,

and some of them ha\e been used in buildings and other structures in

many parts of the world.

Regarding the pi'otection of the metal reinf(jrcement against rust,

it has been stated by some that a covering of not more than | in.

thickness is sufficient for the purpose, but it is usual to allow more
than this whenever possible.

An example of the protection afforded by a thin envelope of

concrete surrounding the reinforcement of some water pipes, which
had been in use for over fifteen years in the town of Grenoble, sub-

jected to an hydraulic pressure of 34'6 lbs. per square inch, may be
interesting. A numlxr of lengths of these pipes were removed for

examination ;ind broken up, when the reinforcement was found to

be perfectly clean and free from rust. The total thickness of the
material in the pipes was only Ijj in. Other instances are also known
of metal eml)edded in mortar remaining perfect for centuries.

'J'he eff"ect of changes of temper-ature on reinforced concrete has
also been well iuM'stigated, and many proofs are forthcoming showing
the small amount of expansion and contraction taking place in this

material. The coefficient of expansion in iron is taken as -OOOOOfiT,

and that of concrete -0000057, so that with a change of tenqierature

of 70 degrees the difference of deformation of the concrete and iron

would be -117 in. for a length of 100 ft.

Bv I'eason of the low conductiv ity of heat in concrete tlie metal is
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protected against high teiupeiatures in such a way as to render it a
most suitable niatei-ial for fire-proof constructions. Several cases have
come under notice of large buildings of reinforced concrete being ex-

posed to serious fires. Quite recently a large motor-car manufactory
in America had all the lighter material burnt out, but so little dajnage
was done to the main structure that work was ivsunipfl in the factory

about two days after the fire had subsided.

AUoH'abh Sfresaes in Concrete and Steel. - -Ynv the safe designing of

structures with reinforced concrete, regulations have been framed in

different countries stating what stresses may be allowed in concrete
and steel as well as standard tests for Portland cement, the specifi-

cations for stone and sand, and inannei- in whicli concrete shall l)e

prepareil.

Following is a table showing those stresses allowed by the Bureau
of Building for the Borough of Manhattan, New York. These have
been used by the Public Works ])epartme)it of this colony.

Kind of Stress. Allowed Stress in lbs.

per s<[. inch.

Extreme fibre stress on concrete incompression . .

.

-500

Shearing stress in concrete ... ... ... ... .50

Concrete in direct compression ... ... ... 350
Tensile stress in steel ... ... ... ... ... 1 6,000
Shearing stress in steel ... ... ... ... 10,000
Adhesion of concrete to steel Not greater than the shearing

strength of the concrete.

The ratio of the iiiuituli of elasticity of concrete and steel to be
taken as 1 to 12.

In the selection of material the greatest care must be e.\ercised.

Stone should be of good quality, properly broken and clean ; sand to

be sharp, clean and of the proper grade. The Portland cement should

.stand the most rigorous tests. These tests are as follovrs :

—

Gravity.

Soundness.

Fineness.

Time of setting.

Tensile strength.

A certificate of the above should be procured before the cement leaves

the factory, and tests made after it arrives upon the works and <luring

the progress of the same.

The steel used for reinforcement must be of the proper ductility

and strength, a certificate also being furnished from the manufacturers.

The proportion of the aggregates composing the concrete are

various, governed by the strength required and the sizes of these

aggregates. The usual proportions in all good works is 1 of cement,

2 sand and 4 of broken stone.

In mixing concrete a moderately dry mixture well rammed in is

found to make the best concrete ; but as it is not always possible to
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properly surruuud the reinforcing inetal witli a dry mixture, more

water is necessar}', in which case the moulds should be water-tight.

It has been stated by some authors that the reinforcing metal

should be clean and quite free from rust before being embedded in

the concrete, but practice has proved this to be unnecessary as long

as the metal is not scaled. It is, liowever, advisable to brush the

metal with grout before being emliedded.

Besides the careful selection, proportioning mixture and rannning

materials, the design and placing of reinforcement, the greatest vigi-

lance must be exercised during the erection and removal of stagings,

centres, moulds and shuttering. Neglect of any of these operations

may endanger the safet}' of a structure.

Dui'ing the construction of some important reinforced concrete

works accidents liave occurred, but most of these ha\e been traced to

careless workmen, either allowing foreign material, such as sawdust,

shavings or blocks of wood, to get into the moulds of columns f)r beams,

and neglecting to remove same before the concrete is put in, the

premature removal of suj^ports before the concrete is properly set, or

an omission of an important member of a reinforcement. It is, how-

e^er, satisfactory to learn that few accidents have occurred of late

years.

Rpinforced Concrefp (Jon^tructioit in the Cape Colcmy.—Reinforced

concrete has been little used in the Cape Colony, the first examples

being in the form of beams, columns, and flu(.>rs to buildings : and in

most of these cases, as a substitute for steel framing, joists and wooden
flooring, it has been found by architects to be more economical as well

as safer against fire.

The more recent works are as follows :--

Columns and roof of the Kloof Nek service reservoir.

Service reservoir at Port Elizabeth.

Robben Island jetty head.

"Henry Putt" bridge at Port Alfred.

As the twt) latter works were under the author's personal supervision,,

a short description of the same may not come amiss.

RohJieii Island Jettij Head.— This jetty, originally built vi steel

rails braced and ri vetted, is 600 ft. long and 15 ft. wide, excepting the

head, which occupies 45 ft. of the abo\ e length and is 20 ft. wide. It

was constructed by the Public ^^'orks Department in 1S95, but owing

to the destructive action of the sea-air and salt water many of the

supports and bracings have been destroyed in such a way as to weaken

the structure.

In 1907, owing to the dangerous condition of the head of the

jetty during landing and shipping operations, it was decided by the

Government to reconstruct the same. The first intention was to use

steel girders for the superstructure, founded upon steel cylinders filled

with concrete, but ultimately it was decided that reinforced concrete

should be employed instead. Tiie bottom upoii which the jetty is

built is (»f rock, into which three steel dowels were fixed at each point

where tiie uprights of the sujierstructure occurred. These groups of
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(luwels were then eiiclused within tlie eyliiiders hefore uieiitioned, half

filled with concrete ready to receive the uprights. The uprights or

piles forming the lower portion of the vsuperstructure are of concrete

{li> ins. by 12 ins.) vertically reinforced with iuuv 1 [ in. steel bars
with horizontal hoopings of galvanised wire. Tiiey were also provided
with horizontal reinforcement for attachment to the lower beams.
These uprights were cast on shore and afterwards, when sutticiently set,

planted within the half-tilled cylinders, shored up, and concreted securely

in position. A\'hen the whole of the uprights were properly set the
reinforcement of the lower l)eams was then fastened to the attachments
before mentioned, boxed in and filled around with concrete. This

portion of the work, as well as fixing the cylinders, was most ditiicult,

owing to the periods of time between high and low water and heavy
seas being so short.

After the whole of the above operations was completed the process

of building up the remainder of the superstructure was proceeded with

by attaching reinforcing systems to the ends of the vertical rods in the

uprights. This was then boxed in and enveloped in concretes to the

t(,>p of beam level. The decking, which is of concrete G ins. thick, re-

inforced with expanded metal of 9 ins. by 6 ins. mesh placed 1 in.

abo\'e the tensile side, was moulded upon the beams. >Steps and land-

ings of solid concrete reinfoi-ced and finished with a granolithic surface

were also built in.

To join the new wt>rk with the old, two substantial piers, %\ ith

strong beams also reinforced with metal rods and wires, are built, to

which are attached tb.e iron braces and other members of the old part

of tlie jetty.

The new portion (<i tlie jetty is railed ruund with a strong, but

light, iron railing, one side of which is made removable to facilitate

landing and shipping goods. A three-ton hand crane is fixed upon the

deck near the stairway, the beams being strengthened there for that

purpose.

For the protection of boats lying alongside, the landing side and
end is faced witli fender pilings of timber. These can readily be re-

placed when the wood has become decayed.

This work, originally estimated to cost the sum of £3000 by other

metliods, was actually completed departmentally for £2000. It has

been in use now for over a j'ear, and is in a most satisfactory ctmdition,

standing the shocks of heavy boats and occasional heaAV seas with little

\ ibration.

77'p ••Htniy Ftitt Bridge'' acrost< tlie Koicie River.—This bridge,

the foundation-stone of which was laid by his Excellency the Governor

on the 1st September. 1906, is now nearing completion. It is intended

for ordinary country road traffic only, and is founded upon piles dri\en

into the sandy bottom of the river, and is the first example in this

country of a reinforced concrete bridge. The total length is 262 ft.

between abutments in nine clear spans of 28 ft. each, width of roadway
1.*^ ft. 6 ins., two sifle-walks of 3 ft. 9 ins. wide.

The abutments are each founded upon seventeen reinforced con-
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Crete piles 12 ins. square, driven to a depth of 12 ft. below low water

•of spring tides. Slabs of concrete one foot thick reinforced with two
layers of expanded metal are laid upon the piles, the reinforcing bars

<jf the piles being carried through the same and connected with otliers

which were finally carried tluough the counterforts and face of the

abutments : horizontal lacings of wii-e are placed at intervals of 10 ins.

attached to the vertical rods.

Piers.—The piers, eight in number, are each founded upon thiee

piles of concrete 15 ins. square. They are reinforced with four li^ in.

mild steel bars. These bars are protected with LV in. thickness of

concrete on the outsides. At intervals of 10 ins. horizontal wire

lioops are placed upon the \ertical bars. The piles are pointed in

shape and protected with an iron slioe. .\. 1 in. iron tube passes

through the centre of the pile to a hole in tlie iron shoe, through

which water is pumped wdiilst sinking the pile. As soon as tlie piles

are sufficiently seasoned for use (the specified time being tliirty days)

they are placed into position from the staging and sunk by water jet

to a depth of 15 ft. below the level of the river l^ottom. In forcing

the water through the tube in the pile a small direct-acting steam

pump is used. Tliis has the effect of putting the sand into suspen-

sion whilst the pumping is kept up, but immediately it has ceased

the sand settles around the pile. The time taken in lowering a pile

15 ft. by this method is from one to two hours.

After this the piles are driven down by the impact of a oo-cwt.

ram, falling from a height of 2 ft. 6 in., eliding with a further fall

to 7 ft., so as to obtain the required resistance. To protect the head

of the pile whilst driving with the ram, a cap of iron is placed upon
the same, within which a pad of sawdust or jute is placed, and the

blow is delivered upon a timber shaft or "dolly" inserted in the

upper part of the "cap." When the above operation is completed,

the concrete surrounding and covering the vertical steel bars at the

head of the piles is broken off" until sufiicient length of tlie bars is

•exposed so as to connect the extension rods intended to pass through

the upper part of the piers. These extension lods are comiected with

the lower ones by a short length of gas tubing of sufficient diameter

to allow for the introduction of some fine cement grout around the

A'ertical rods. The whole of the system of reinforcement for the

upper part of the piers is afterwards finislied, enclosed within a mould
and filled up with concrete to the level of the underside of beam. The
whole of the pieis being complete and properl}' seasoned, the moulds
for longitudinal and transverse beams, crown of roadway, corbels ajid

side-walks were erected and reinforcement jilaced ready for concreting.

One span was filled in with concrete at a time and finished within one
long day, and the whole of the above members are therefore monolithic,

adding greatly to the strength of this part of the structure.

The longitudinal beams, two in lunnber, under the roadway are

30 ins. by 12 ins., each designed to carry a live and dead load of 1050
lbs. per running foot, and are constructed as follows : The reinforce-

ment on the compression side of the neutral axis of the beam consists

i
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of two
'l

in. round steel bars running the whole length of tlie beam.

On tlio lower or tension side are three
1
J in. <liaineter steel bars, also

running the whole length of the beam. Two bars of 1^ in. diameter

steel are placed above these, with the ends turned or trussed up close to

the compression side of the beam. These latter, as well as furnishing

resistance to tension, tcike up half the shear stresses over the supports.

The remainder of the shear tresses are provided for by diagonal wire

members. Jiesides the above reinforcement, four rods of 1?, in.

diameter are placed over each support to resist the stresses caused by
contrary flexure of the continut)us beam.

The two longitudinal beams on the outer sides, which cany the

side-walks and parapet, are almost similarly reinforced to the centre

ones, but for obvious reasons are different in shape.

The crown of the bridge and side-walks are of concrete 6 ins.

thick, reinforced with expanded metal ji in. by | in. and mesh 9 ins.

by G ins.

Parapets.—The uprights for the parapets are moulded in sitn

around vertical bars cast into the side-walks. Ornamental panels

3 ins. thick reinforced were made ashore. They are dropped into

position into grooves prepared for them and capped with a coping or

lail also reinforced. To complete the bridge, a layer of tar macadam
is laid upon the roadway to take; the wear of vehicular tratiic.

The details of approach roads, fences, kc, are of the usual char-

acter, and do not require describing.

The departmental estimate of cost of the work was ^7000, and
the contract was let to Messrs. Knight tt Fulkestad of Port Elizabeth

for £6400.
The author trusts that the introduction into the Cape Colony of

these modest examples of reinforced concrete structures w-ill be the

forei'unner of more important ones, and draw attention to an excel-

lent combination of materials so well adapted for engineering and
architectural Avorks, having in addition the properties of resisting the

ra\ages of decay and fire.

As regards economy, there can be no doubt, moi'e especially in the

case of architectural work, where a saving of as )uuch as 30 per cent,

lias been effected by using reinforced concrete instead of steel struc-

tures. There is also the advantage to the community of making use

of the labour in the colony instead of sending money away for the

manufactured article.

In conclusion, although mucli has been done towards tlie scientific

treatment of reinforced concrete, there is still scope for further research

before it can be dealt with expeditiously as homogeneous materials.

However, with the testimony of numerous examples of extensive

successful works executed in various countries, a considerable amount
of confidence can be placed upon reinforced concrete as a safe, cheap
and expeditious building material.



4.—THE NEW WATERWORKS FOR PORT ELIZABETH,
SOUTH AFRICA.

[Abstract.]

By W. IxGHAM, M.I.C.E., M.I.M.E., Chief Engineer.

The old Avaterwoi'ks at Petit Elizahetli comprises a storage reser-

Aoir wit!i a capacity of 30 million gallons situated some 2-t miles from
Port Elizabeth, and known as the Van Staaden's Reservoir, a series

of sanfl filter beds, a pumping station and intake on the Van Staaden's
River about 3 miles below the dam, a pipe line 24 miles long and a

covered service reservoir with a capacity of 1| million gallons. The
above scheme was sufficient to supply between 400,000 and 500,000
gallons per da\' ; but this was found to be insufficient, and only gave
from 10 to 12;y gallons per head of population. The population, whicli

is 40,000, is composed of 21,000 Europeans, and 19,000 natives,

Malays, Indians, and Chinese, and the quantity of water used per
head by Europeans is over twice as much as that used by the coloured
races. The new scheme will give an additional 11 million gallons per
day, making a total supply of about 2 million gallons, or sufficient

water for 90,000 people, allowing 30 gallons per head to the whiti^

and 15 gallons per head to the coloured population, if equall}' divided.

The new catcliment area is 31-63 square miles in extent, and is

situated in the Eland's Ri\er Valley. The geological formation is

quartzite (Table Mountain series), and the area is covered for the

most part with lonij ojrass. The height of the catchment area is be-

tween 960 ft. and 3000 ft. above sea-level. The water is soft, but the
clilorine is rather high ; this is, however, due to the proximity of

the catchment area to the sea, and decreases as the distance from
the sea-board increases. The average rainfall for the whole area
is between 33 and 34 ins. per annum, and the evaporation from a
free water surface is 45 to 50 ins. per annum. The annual lun-off

varies from 10 per cent, to 40 per cent, of the rainfall ; the higher
ratio being due to large floods which usually come down in Septem-
ber or October and occasionally in March. The Sand and Palmiet
ri^ers have a higher dry weather How, but a smaller fiood discharge,

per unit of area than the Bulk lli\er, the former having a minimum
dry weather flow of 0-43 cubic ft. per second per 1000 acres, and
the latter 0'12 cubic ft. The new scheme comprises two storage reser-

voirs ; two filter plants on the Candy system ; a pipe line 40 miles in

length, with a large number of bridges and a tunnel a little o\-er a

(piarter of a mile in length; a covered service reservoii- in St. George's

Park, with a capacitv of 2 million gallons; a telephone line 43 miles

in length, and two caretakers" houses. The Sand River Reservoir,

which has a capacity of 187 million i;allons, is constructed a little

below the junction of the Sand and Palmiet rivers, about 38 miles

I
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frc'iu the Pi»rt Eliz.iln'th Tow ii Hall. Tlif liulk Kivcr KestM\ oii- lius a

capacitv of 124 milliuii gallons, aiul is sitiiutod on the Bulk l^iver

about 30 miles from the Poit Elizabeth Town Hall. The dam for the

former reservoir is built of cyclopean rubble and is straight on plan,

while the latter is built of cyclopean rubble with concrete block facing

and is curved upstream to a radius of 300 ft. Both dams ha\e been

reinforced with iron rods and railway metals to take up temjierature

strains. The filter plants, which are i)laced as near the dams as pos-

sible, are known as the Candy Automatic Air Compressing and Aerating

Polarite Filters. The filter plant is designed of steel cylinders 8 ft.

ins. diameter and !> ft. 6 ins. high, which contain sand, gravel and
polarite or oxidium : the water enters at the to^T on a perforated plate

and then falls through a colunui of air on to another perforated plate

immediately above the top layer of sand. The filter is cleansed by
reversing the flow and passing filtered water upwards through the

beds, thus washing away all scum and dirt into a washout pipe ; this

only takes fron^ 10 to 15 minutes. The six filters at Sand River deal

vith 1 million gallons, and the three filters at Bulk River with

1 million gallons per da)'. Both sets of filters are housed, the former

in a concrete building with iron roof and the latter in an iron

building. The pipe line is about 40 miles long and passes through

Aery rugged country for about 20 miles : this necessitated a large

number of river and kloof crossings and a tunnel lined with concrete

a little o\er a quarter of a iiiile in length. On one section of the

line it was necessary to carry the pipes on piers for a considerable

distance ; in this case the pipes were carried on delta metal I'ollers

and were covered with a hood, while expansion joints were fixed

every 300 to 400 feet. The pipes are of mild steel and are joined with

Kimberley collars. Tiie pipes were double dipped before lea-sing

England, and repainted, where the coating was damaged during

transit or la3'ing, after the pipes were laid in the trench. The covered

service reservoir in St. George's Park, Port Elizabeth, is of an orna-

mental character and has a capacity of 2 million gallons. It is 200 ft.

diameter and the water is 10 ft. 6 ins. deep. The roof is reinforced on
the Kahn sj^stem, and the floor is made of concrete with bitumen
sheeting sandwiched in between two layers 4 ins. and 5 ins. thick

lespectiveh'. The municipality has purchased nearly 22,000 acres of

land, the greater portion of wliich is on the catchment area. Ct)m-

pensation has been paid for water-rights to the extent of £25,000.

The estimated cost of the scheme was ,£360,000, but was carried out

departmentallv to the designs of and by the author for the sum of

£320,000.



5.—SOME NOTES ON IRRIGATION IN
CAPE COLONY.

By W. A. LK.;r;, M.I.C.E.

The extensive British possessions in Soutli Africa include all

varieties of climate from that of the hot, arid «lesert to a 1,'enial

temperate one resembling that of southern Europe.

Rainfall.—The rainfall varies from a mean of about 2}j ins. per
aimum in the north-western district of the Cape Colony to between

Dl ACR A N° I

SHEWING PERCENTAGE OF RUNOFF
IN RELATION TO RAINFALL

Julj Au^;" Sfpli-- Oth\- Nov-ir Dec'" Jonu'.' Fekv Morch Apr.L Mcy J.-

40 and 50 ins. in the coastal regions of Natal, witli a still liigher pre-

cipitation at a few local centres, notably the highlands in the neigh-

bourhood of the Cape— a narrow strip extending from the coast at

Table Mountain to Ceres, a distance of about 100 miles, within which
the ainiual rainfall ranges up to 80 ins. Over the greater portion of

the country—Natal, the Orange River Colony, the Transvaal and the

north and east of the Cape Colony—the rain falls chiefly in the summer.
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D I ACR A M N° 2

SHEWING VARIATION !N RUNOFF DUE TO
VARIATION IN MONTHS TOTAL RAINFALL
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and only in the south-west of the colon}' is there any large area subject

to a winter rainfall. A narrow strip along the south coast from Cape-
town to East London receives its rainfall fairly evenly distributed

throughout the twelve months.

Kini-ojt'.—Very little reliable infurmatiun is as yet available re-

garding the proportion of run-uff to rainfall, but it is one of the

(juestions now engaging the attention of the Irrigation Department.
"Jliere is no doubt that the percentage has a wide i-ange throughout
the countr}', attaining a maximum on the mountains which lie within

zones of high rainfall, and a minimum on the plains within zones ()f

low rainfall. The run-off from any area will vary for difierent times

and seasons, being generally highest in the rainy season and lowest in

the dr}^ It will be influenced by many factors, e.g. the amount and
the intensity of rainfall, the temperature, condition of the ground
innnediately preceding the rain, itc, itc. ; of any single factor probably

the amoiitit of rain will have the greatest influence, and the amount
combined with intensity will certainly always show a predominating
influence. It is extremely diflicult to obtain reliable run-off }-esults

for even small catchment areas, owing chiefly to the ditticulty of

obtaining an accurate mean rainfall on the area, and on a large catch-

ment the very local nature of the rainfall renders it more difficult still.

Three gauges placed a ver}^ few miles apart at the points of an equila-

teral triangle e\en on the level Karroo will seldom give the same
record for any day, so that the flifficulty of obtaining reliable results

for extensive areas is apparent. As illustrating the variation of run-

off, it may not be uninteresting to give a few exaniples applying to

Table Mountain.
The results are shown graphically on the diagrams exhibited.

No 1 shows the monthly variations in percentage of run-off throughout
the year for total monthl}'^ rainfalls varying from 1 to 10 ins. It will

be seen that the run-off varies from to almost 100 per cent, according

to the season and to the total amount of the rainfall, e.g. a monthl}'^

rainfall of I ins. in January gives about 16 per cent, of runofJ!,

whereas in May the same rainfall would give 80 per cent., a figure not

ap})roa(;hed in .Jainiary by any ordinary rainfall.

Diagram '1 shows for one mc^nth, viz., April, the variations in the

i-un-ofl" with variations in the total rainfall for the montli. It is com-

piled from diagram 1, and each month of the year )night be similarly

treated. Of course it must be understood that the curves represent

only mean results, i.e. the -1 ins. of rain which in January gives

only 16 per cent, run-off is 4 ins. distributed with averac/e January
intensity, and if the same amount fell in one heavy and contiiuious

rain no doubt it would, even in January, give a considerably highei*

run-off.

As alreadv remarked, the Table ^lountain s rainfall is not I'cpre-

sentative of the rainfall in South Africa generally, although it may be

so of the mountain districts in the south-west. A diagram (not re-

produced) was exhibited showing the i-ainfall at Gannapan «m the

north-west Kai-roo, the mean of fourteen years' observations.
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Tlie following points may he noted t'l'oin tlie diagram: (1) The
rain falls chierty during the siiinmei* months. (2) The minimum is

zero for every month of the year, i.i'. the region to which the diagram
applies is one of di-oughts ; as an example, from April, 1902, to Decem-
ber, 1903, HO lain fell, and during the fourteen years in question

several droughts of eight to ten months' duration occurred. The run-

off from such a region will of course be Aery different from that of the

Table Mountain, llesults are not yet estaljlished with any accuracy,

but t)bser\ations on similar areas show that 10 per cent, may be looked

upon as a high run-off only to be expecte<l after phenomenal rains,

whilst anything less than 1 in. of rain in a day will give a run-oft'

varying from to 2 or 3 per cent, according to conditions of the

ground, itc. 2 to 3 per cent, would probably be as nuich as the total

average annual run-off would amount to.

Lands.—The lands of the colony lie generally at a high altitude,

almost the whole surface, with the exception of a strip round the

coast, lying at from 2000 to 5000 feet above sea-level. The chief

geological formations represented in the colony are the Silurian,

Devonian and Carboniferous, Permian and Trias, and of these the

last named, repi'esented liy the Karroo system, covers the largest area

and gives the most fertile soil.

Hivers.—The rivers of the colony are mostly intermittent, flowing

after rains, and then usually for a short time only. On the Karroo
the river channels are generally very deep, often 30 ft. or more below
the surface of the ground, which renders irrigation from them some-
what difficult. In the early days of the white occupation of the

country these channels in all probability did not exist, and rain falling

on the land flowed down to the plains, where it spread itself evenly
over the surface and was to a great extent absorbed by the soil, \ery
little water flowing away to the sea. As a consequence the plains

were generally covered with luxuriant \egetation, which provided food

and cover for all manner of game.
Chancje in Physical Conditions.—Within recent times this con-

dition has changed. River channels have been formed, by which in

times of I'ain the water flows quickly away towards the sea, carrying
with it the easily disintegrated fertile silt of which the plains are
formed, whilst in times of drought the channel tends to drain away
all subsoil water and reduce the land to a parched condition.

This change has been brought about partly by the trampling of

stock first forming a course for the water, which afterwards (juickly

developed into a deep channel. The burning- of the veld and the
construction of roads and railways have also no doubt contributed to
the result. To restore the land to its former condition and prevent the
sluiting of the soil, with the consequent rapid flow of the rain to the
sea, would mean untold wealth to the country. As already stated,

the rivers of the colony are mostly of an intermittent character, flow-

ing only perhaps a few times during the year, or they may be perennial
in the upper reaches and intermittent lower down. If such be the
case, the perennial water is generally used up before the river lias
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extended very far from its source, and for the remainder of its length

the stream is intermittent, whicli renders storage necessarv for success-

ful irrigation.

Broadly speaking two methods of irrigation ai-e practised in South
Africa

—

Flood irrigation, and
Perennial irrigation.

Flood Irri<iatlov.—The use of the flood- water taken directly from
the natural tiow in the ri\er channel is what has been referred to as^

flood irrigation.

In order to utilise the water, which, it must be remembered, is

flowing in a deep channel perhaps 15 to 20 ft. or more below the

adjoining land, the usual practice is to construct a weir high enougli

to throw out the water on to the land, the surface of which is often

so le\el that the water spreads over it without the aid oi distributary

channels.

The weir used for this purpose may be of quite a temporary
nature, e.if. it may be of earth, which will wash away ever}' time

that it comes into use. In such case it would be built rather higher

than the adjoining river banks so as to ensure that it should not be
overtopped before it had served its purpose of throwing the river

over the land. The success of the operation here indicated is aided

by the rather curious circumstance that the land in many instances

falls away from the river banks—as shown in fig. 1, which is a cross

section at rioht anc^les to the river channel.

'f/fl»>>>/>>,,r,

Fig. 1.

This condition is brought about by the fact that the river more
often overspills the land near to its banks than that more remote,

and, as each overspill ineans a deposit of silt, the lands adjacent to

the river receive the greater deposit and gradually rise to the higher

level.

A flctoding of this kind once or twice in the year would be of

inunense benefit to the ground, and would improve the natural growth

of bush or grass and greatl}' enhance the grazing value of the veld. In

addition tu such flood irrigation of grazing lands, the same method is

also successfully practised for the growing of wheat. Its success for

this purpose will depend upon the ri\er coming down during the right
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sea.suii, wliieh would generally I»e between Ma,y ami August, when
the seed should be sown. Some of the rivers of the colony, notablv

the Zak River in the north-west, almost invariably come down some-
time durini;' the period named, and large quantities of wheat are

grown. One gt)()d wetting before the seed is sown will usually jjro-

duce a crop, though if a second wetting can be obtained during the

period of growth it will be beneficial.

In conjunction with this method of flood irrigation is practised

the constructitm of zaai dams (i.e. sowing dams). These are low earth

dams from 1 to 3 ft. or so high, thrown up to hold the flood-water on
the land after it has been spilled o\er from the river as alread}' de-

scribed. Such /aai dams may enclose areas up to 100 acres or more
according to the slope of the land, and will be so built as to prevent

the water spilled by the river in flood from draining back to it as the

flood falls. Sketch plan, fig. 2, shows an arrangement of a series ot

zaai dams alonj^ a river bank.

''!'}'^^i'/c^y^^

^s\^
;A<^,/,.'i;,;.^/i,\\^>^,..

''

Fig. 2.

A is the temporary weir across the river channel which tui-ns the

flood-water out. B, C, D are zaai dams. These may be flooded by

passing the water down from one to another by means of temporary

gaps in the dams, or they may be fed by a furrow cut along either the

river bank or on the foot of the kopjes which bound the valley as

shown in dotted lines on the sketch, or the dams may be so built that

the flood-water is thrown over against the foot of the kopjes and flows

between them and the ends of the dams remote from the river, and so

fills each dam in turn. The last method would generally be effective

where the i-round fell away from the river banks as illustrated in

In these dams the water is held on the ground as long as is con-

sidered necessary in order to soak it thoroughly, or if the water comes

x-ather early in the season it is held until sowing time approaches. The

water is then allowed to drain away, and the area which was submerged

fe sown with wheat. The cost of such flood irrigation is extremely

small, even with the /aai dams included.



82 Report 8. A. A. Advancemkxt of .Sciknck.

The weir A may be destroyed etich season, but the zaai dams
would probably serve for a good many. The dam making is chietiy

done with scrapers drawn by oxen, and comes out at a very low rate,

and besides, owing to the flatness of the lands a small amount of earth-

work will generally serve to flood very extensi\e areas.

Perennial 7yru/rt#io?i.—Compared with the total area of cultivable

land in the country the area under perennial irrigation is very small.

This to a great extent follows as a natural consequence of the siuall

volume of perennial water llowing, and it may fairly be said that,

•except in the case of the Orange and Vaal rivers, very little, if any,

perennial water is allowed to waste in au}^ part oi the country where
it can profitably be utilised.

The works constructed by the farmers for this class of irrigation

are usually of a simple nature, consisting of a weir and furrow, which,

however, are sometimes very substantially built. The weir may be of

stone and earth, of masonry, or conci"ete according to circumstances.

A weir much used by the farmers, simple and effecti^e when well

made, is of dry stone and wire. It consists in reality of stone—usually

bouldei's collected in or about the river bed—built into the re([uired

foi-m and enclosed within an envelope of wire netting, wliich prevents

the displacement of the stones by the ri\er. Sometimes the wire

netting is made first, and laid down on the ri^er bed. The dr}' stone

dam is then built upon it, and the loose edges of the net are drawn
•over the top of the dam and fastened togetlier, thus completely enclos-

ing the rubble work.

Another method is to lay down on the ri\er Vied single wires,

representing the warp of the net, and to work in the weft as the stone

work is built up. The former meth(jd generally gives neater work,

but probably costs rather more thn.n the latter. The wire used is

ordinary galvanised iron fencing wire. 8uch weirs are very effecti\e

up to heights of, say, 6 ft., particularly in rivers which carry much
silt, the silt very quickly filling the interstices between the stones and
rendering the work quite water-tight. Where a rock foiuidation is

obtainable very substantial rubble masonr}' weirs are often built, some-
times in Portland cement mortar, and sometimes in local lime.

Another forni of weir which has given very good results consists

of a masonry or concrete core wall about 2 ft. thick, supported by dry
rock filling to a slope of IJ or 2 to 1. A weir of this nature about
1300 ft. long across the Vaal Hiver di\erts water into the Douglas
Canal, and a similar one about 1000 ft. long across the Breede Kiver
serves to supply the Robertson Canal -a very successful co-operative

irrigation work.

Under the head of Perennial Irrigation falls also the method of irri-

gation by })umping from bore-holes by the aid of wind power. It will be
readily und(M'stood from the description given above of the alluvial

basins that much of the rain which falls will peicolate into the ground,
and springs more or less constant are frequently found in the river

beds, particulai'ly at the "poorts,' whei-e th(^ water is forced to the

surface by the underlying dolerite dyke.
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('(Uiafs. - The fanners' ciiiiiils do not often run to any great size,

and those built without professi(«ial assistance often leave much to be
desired in regard to regtUarity of grade.

Xo large canals have yet been constructed, and the o)i]y machines
usetl for their construction have been the familiar plough and scraper

with cattle as motor power. For shallow furrows in soft ground these

imi)lenients do good service, and a few pence per cubic yard would be
an ordinary price for the work. Where rock is met with hand drill-

ing and blasting would be the method adopted, and tlie excavation

might cost perhaps 5s. per cubic yard. Between these two classes of

ground would be found all varieties, and the price for work would
generally var}' between the two extremes given. If any ver}' large

scheme were carried out with canals running into deep cutting, doubt-

less some excavating machinery would be reijuii-ed for speed and
economy.

Much of the ground is very pervious, and gives rather heavy per-

colation losses unless some preventive measures aie adopted. Evapora-
tion losses are also considerable, but the greater portion of this will be

on the irrigable lands, and not in the canal. The actual evaporation

from the canal itself under ordinary conditions would probably not

exceed one ten-thousandth of the flow of water in the canal. Whereas
if the water fiowed over the hot surface of the land on a bright day
a ver}'^ high percentage of the whole might be lost.

Silt.—The water of many of the South African rivers, as, e.j/., the

Orange, Zak and Great Fish, carries much silt, and will, if the canal

gradients are properly adjusted, (juickly render a furrow water-tight

even in porous ground. To this end the gradient should be so flat as

to promote a slight deposit, and at the same time not so flat as to

endanger the silting up of the canal.

Apart from consideration of the condition of the canal, it is

generally desirable, on account of the highly fertile nature of the

silt, to cause the water to carry it on to the land. Even in very

moderate floods the percentage of silt carried is considei'able, and in

high floods as much as 5 per cent, in bulk of the water has been

recorded, the measurement being made after settlement of the silt to

the consistency of thick mud.
The Vaal River, although its water is seldom (piite clear, does n<)t

carry nearly so much silt as the Orange and some other rivers.

Storage of Water.—Owing to the intermittent nature of most of

the streams of the country, irrigation can generally be practised on a

large scale only by the aid of storage reservoirs. There are in the

country a large number of dams made by the farmers which are mostly

of small proportions, and hardly come under the category of irrigation

reservoirs, being intended either for the watering of stock or for the

irrigation of very limited areas. They are usually of small height, and
placed either in a valley having only small drainage area, or so placed

that they can be fed by a furrow from some stream having a larger

catchment, so that the supply is partly under contr(^l. These dams
iire usually well made, but notwithstanding that a large percentage of

p2
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tliem ha^'e at some time in their liistory suffered more or less clestruction-

from floods.

The weak points are usually either

—

(a) Too small provision of overflow for floods, or

(b) Defective arrangement of outlet.

The former is an almost universal defect in farmers' dams, and the

outlet, if in the form of a pipe through the dam—which is usual—is

often badl}' constructed, no proper precautions being taken to prevent

seepage along the outside of the pipe.

Rpsprroir Sitei<.—The country abounds in good sites for large

storage reservoirs, many of the poorts already referred to, through
which the rivers pass, offering excellent sites. In the majority of

cases, ho\ve\er, sufficient is not yet known regarding the quantity of

water available, and until some reliable knowledge of the rainfall and
run-off is obtained the expenditure of large sums of monej- would be
better deferred. Where the site for a reservoir is a poort with a lai'ge

catchment above it, the ideal work would generally be a masonry' dam
over the top of which flood-water would be passed.

The narrowness of the valle3's and their steep sides at the poorts

does not usually allow oi the provision of an overflow of sufficient

width for an earthen dam at reasonable cost.

It is rather a curious circumstance, however, that at many of

these poorts there is a natural spillway—often at some distance away
from the dam site—which can be utilised if its level is such as to give

a suitable capacity to the reservoir. These natural spillways apparently

mark the course of the river at some earlier geological period, and are

often at about 50 to 60 ft. above the river bed, Avhich is generall}'^ a

ccin^enient height for an earthen dam.
As to materials, good clay is almost unknown, so that a puddle

core can seldom be attempted, but earth can generally with judicious

selection be obtained which will give a satisfactory dam of medium
height. Hock is generally obtainable in abundance suitable for con-

crete or masonry. Thus the masonry dam would appear to be an
enticing proposition. Unfortunately difficulty of transpoi't often

makes the cost of Portland cement so high ars to be almost prohibi-

tive. Some da}' this may be remedied by better transport facilities or

by the cheap production of good local limes, though experiments made in

the latter direction have not hitherto pro\ed very encouraging, chiefly,

no doubt, owing to high price of fuel for the burning of the lime.

C'o!<t of Irri<iafion.—The cost of pumping 2 ft. of water on to the

ground may be anything from £,\ to £10 per acre according to height

of lift and total area irrigated. For areas above 20 acres and lifts of

frou), say, 30 to 150 ft. the cost pei- acre-foot per annum of pumping
will be given approximateh' by the formula^

—

£, = \^ + -01 H,

where £ is the cost in pounds sterling per acre-foot per annum, A is

the total area to be irrigated, and H is the height pumped in feet.
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Tlie ci)st given is for plant and fuel only, and does not include wages
of engine-driver or men leading the water on the land.

Under a pumping scheme the crop grown must be of the most
remunerative kind in order to obtain a fair return. Amojigst such,

lucerne stands in a first place as yielding a good return with ininimiun

of labour. Vegetables, vines and other fruits would also be suitable

crops. Cereals will hardly under the most favourable circumstances

pay for pumping. Lucerne is both a remunerative and a convenient
crop to irrigate by pumping on account of the regulaiitv of its re((uire-

ments throughout the year. It will take water regularly for about
nine months of the year, and under faNourable conditions will yield an
adequate return for each watering given. Moreover, the failui'c t<i

give a watering when re<iuired will generally residt only in the loss

of a reaping without permanent injury to the crop.

In conjunction with the irrigation woi'ks the modeiii method oi

nitro-bacteriolog\', which Pi-ofessor Bottom has done so much t<i

expound and popularise, should be kept in view and adopted where
the conditions warrant.

The capital amount which may profitably be expended in irriga-

tion works will of course depend upon the (luality of tlie land. As a
rule a larger outlay could be justified on a pumping scheme than on a

gravitation scheme, because in the former the water would be put
directly upon the best selected land only, whereas in a gravitation

scheme it would generally be necessary to include also much land of

poorer i[uality under the canal, and so the average value would be
lowered.

The increase in the value of land by irrigation is very remarkable.

Land which could be bought for a few shillings })er acre might realise

as many pounds when brought under irrigation.

Many small gravitation schemes in the country have been carried

out in which the capital charges amount to from 10s. to 'JOs. per aci"e

per annum on the total area irrigated, and land of average (juality

will generally be well worth the expenditure.

Good deep soil which will grow lucerne to perfection jnay very

well repay annual capital charges of £o per acre, and cases me not
unknown in the Cape Colony where, owing to some special circum-

stances, moderate areas would be worth spending even more than that

sum on.

Pumpi'/uj versHfi frrarifatiou.—Although we luue said that pump-
ing may very well be worth resorting to, of course it would be so only in

cases where a gravitation scheme could not be advantageously adopted.

Owing to the greater permanency of the gra^itation scheme when well

constructed, the sinking fund would be nuich less, wjiirh wouhl, of

course, tend to lighten the total annual charges.

Again, working expenses would be nuich heavier in the puuiping
scheme, so that the total annual charges in the pumping scheme
might very well be from five to six times as much per acre as they
would be under a favourably conditioned gravitation scheme.

It would therefore seldom be a ipiestion for consideration, whetlier
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a gravitation scheme or a pumping .scheme would be the more advan-

tageous in any particular case, but rather whether, a gravitation

scheme being found to be impracticable, a pumping scheme miglit

nc>t be worth considering.

Very little has yet been done in the country in the way uf com-

bined action amongst farmers for irrigation. A few small schemes
ha\e been undertaken, of whicli one of the largest is the Robertson
Canal, which draws its supply from the Breede River, and which has

now been in work successfully for some years. Another is the Nuy
Yalley scheme. The Xuy is a tributary of the Breede, and there some
5000 acres have been brought under irrigation by works which have

cost about .£15,000. This scheme is interesting as being one of the

first to be carried out by an "irrigation board,' and it promises to

be \ ery successful.

The Government has also constructed a few irrigation schemes,

tlie largest of which is at Douglas on the Orange River, and consists

of a weir about 1 300 feet long across the river and some eight miles

of canal. The works at Van Wyk's Ylei in the noi'th-west of the

colony consist of a storage reservoir with earthoi dam, and about six

miles of canal. Neither of these works can be said to be a great

success so far.

The method of division and distribution of the water generally

followed by the farmers when several combine is that of rotation. It

is much more satisfactory, and generally gives less trouble than any
method of measurement, which the farmer Avould probably not often

be able to check personally.

In practical application this would probably usually take the form
of a rate per acre levied upon the irrigable area, in return for wliicli

the water would be available for a time proportional to the area.

The author has to thank the Municipal Council of Capetown
for granting him access to their records of rainfall, itc, from which
diagrams 1 and 2 were prepared.



C—INVJXriGATTONS INTO THE PHYSICAL COMPOSI-
T^ION OF 80ME CAPE COLONY .SOILS.*

By C)iai:m:s F. Jiimtz, i\I.A., D.Sc, F.T.C.

TIk^ cuinparatively few scientific in\ estimations tluit liave hitherto

been made into the characters of the agricultural soils of the Cape
Colony have been devoted all but entirely to the consideration of

(juestions pertaining to the chemical nature of the soil, and more
particularly to the proportions of plant food present therein. Now,
ln>wever important the chemistry of the soil may be, there is a danger
of its obscuring the vision to other factors whicli go to make up soil

fertility. Chemical analysis alone can never suffice to measure a soil's

fertility, and even still less its productiveness. The ferfiHty of the

soil depends upon other inherent prcjperties besides the presence of

plant food—for instance, its texture and general physical condition ; its

productireness is dependent on variable environments and incidental

circumstances, such as rainfall, atmospheric temperature, conditions of

drainage and methods of cultivation ; in a word, it dejiends largely on
factors which are altogether extraneous to the soil itself. Hence a soil

well supplied with plant food is not always fertile, and a fertile soil is

not necessarily productive : the most fertile soil cannot be productive

when climatic conditions are unfavourable, and the methods of culti\a-

tion adopted unsuitable. These distinctions i-ecjuire to be well kept in

view. Leaving aside, however, the wider subject of crop production,

and turning again to the more restricted one of soil fertility, it would

Ije well clearly to understand that e\en the chemical aspects thereof

are closely connecter! with the soil's mechanical condition. The supply

of water which circulates within the soil, and which is there tenaciously

retained for plant use, is directl}' dependent upon the state of sub-

division of the soil particles, other conditions being equal. The very

availability of the plant food constituents, moreo\ er, is regulated by the

fineness of division in which they exist in the soil.

In the niechanical analysis of a soil we aim at determining the

relati\e proportions in which the different sizes of soil particles are

present. There is, however, a sad lack of uniformity in the nomen-

clature by the medium of %\hich these various grades are wont to be

designated : it may hence prove profitable to examine into this subject

somewhat closely.

In popular language the generality of soils has for many year.s

been divided into sandy soils and clay soils, as though all soils consisted

essentially or solely of either sand or clay. For the purposes of rough

and ready classification a broad differentiation on these lines may pass ;

but when, apart from chemical composition and t)ther modifying cir-

* Tliis piifier \\;ix lieen soiiiewliat abri(lj;e(l.
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cunistances, the suitability of soils foi' cultivating oeitaiii ki]i(ls of crops

has to be considered, a more complete and detailed discrimination be-

comes indispensable.

Hilgard (Soils, their Formation, Properties, Composition, <i'c., 1906,

p. 84) proposes the classification given below :

—

Percentage

uf Clay.

Heavy clay soils ... ... ... ... 35 and over

Clay soils 25 to 35

Clay loams ... ... ... ... ... 15 ,, 25

8andy loams ... ... ... ... 10 ,, 15

Ordinary sandy lands ... ... ... 3 ,, 10

Very sandy soils ... ... ... ... i ,, 3

Professor Whitney, chief of the Bureau of 8oils of the United

"States Department of Agriculture, puts forward no less than si.xteen

classes of soil, viz., stony hjam, gravel, gravelly loam, dune sand, sand,

fine sand, sandy loam, fine sandy loam, loam, shale loam, silt loam,

clay loam, clay, adobe, meadow, and muck and swamp.*
Snyder (The Chemistry of Soils and Fertilisers, 1899, p. 24) refers

to "sandy," "clay" and "loam" as the terms "used to designate the

prevailing chaiacter of the soil." Sandy soils he classes as tliose con-

taining 90 per cent, or more of pure sanfl. He mentions, furthei', loajn

isoils— i.e. mi.xture of sand and clay ; if clay predominates it is a clay

loam ; if sand, a sand}' loam. Dealing with the preference of certain

crops for particular classes of soil, he supplements his classification by
iuentioning the classes <jf soil which in a large number of cases and

under average conditions {e.<j. normal supply of plant food and nu

average rainfall) have proved to be satisfactory crop producer^.

The better class of potato soils, according to him, ai-e those wjiich

contain about 60 per cent, of medium sand, 20 to 25 per cent, of silt.

and about 5 per cent, of clay. For fruit-growing purposes he recom-

juends soils containing from 10 to 15 pei- cent, of clay, and not more
than 40 per cent, of sand. He looks upon those as the strongest corn

soils which contain from 40 to 45 per cent, of mecHum and fine sand,

and about \^) per cent, of clay. Good grass and general grain soils

•should contain about 15 per cent, of clay and 60 per cent, of silt. For
wheat production he discriminates between three classes of soils : those

of the first class contain from 30 to 50 per cent, of clay : those oi the

second, about 20 per cent, of sand, 50 per cent, of silt, and from 20 to

30 per cent, of clay ; to the third class are assigned those soils which

are composed mainly of silt, containing usually 75 per cent, and from

10 to 15 per cent, of clay.

* In tlie 1906 Soil Survey FieM-liook issued by tlie Fiiited States Depavt-
iiieut of Ajiriculture, the following eleven classes are eiiunierate<l under the
scheme of classilicatiou hased on mechanical comjjosition of soils— coarse sand,

iiie<linni sand, line sand, sandy loam, tine sandy li>a)ii, loam, silt loam, clay

oam, sandy (day, silt clay and clay (pji, 17 and IS).
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ft will he iiotifcd from the above how great is the variety in tlu;

class names applied by different investigators to the several classes of

soil. But an even greater Aariety exists in connection with the group-

ing of the different grades of particles which go to mak(! up a soil, and

which, when they prepoTulerate, impart to the soils their special charac-

ter. .Such terms as medium sand, fine sand, silt and clay have been

used above ; not only do different investigators differ in the terms

which they thus employ for any one grade of soil particles, but very

frequently one and the same term has been applied to widely distinct

grades. Snyder, for instance, uses the term " fine earth " to indicate

that portion of the soil which passes through a sieve with openings

.', niDi. ill diaiiu'ttM-. and furtlier grades this fine earth as follows :

—

Medium sand

Fine sand

Very fine sand
Silt

Fine silt

Clay

Diameter of

Particles.

•25 to •') mm.
•1 „ -1^5 „
•05 „ -1

•01 „ •OS „

•005 „ -01 „

below -005 ,,

This, it may be observed, is exactly the grading adopted in the Govern-

ment laborator}'^ here, and is also employed by the United States

Bureau of Soils,* but it is far from being in general use. Thus Wolff'

and .Schone designate as fine earth all the soil that passes througli a

sieve with holes '3 mm. in diameter ; Knop applies the same term to

that which passes a I mm. mesh sieve. Whitney and some other

American chemists generally take '2 mm. Hilgard and others, again,

take -}y nnn.

There is an equally great variety in the methods of classifying

the several finer soil grades ; thus Wollny (vid'' " Experiment Station

Record," vi, p. 762) classifies the several grades as follows :

—

.Stones

Coarse gra\el

Medium gravel

Fine gravel

Coai'se sand

Medium sand

Fine sand . .

.

Coarse silt...

Medium silt

Fine silt . .

.

Clay

Diameter of

Particles,

over 10 1

to 10

„ 5

•0

•25

•1

•05

•025

•005

•0001

1

o
•25

•1

•05

•025

•005

' Except for tlie coalescinji of the " silt "' anil ••tine silt " into one i;ra<lo.
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Wliile there has been of late j-ears a gradual approach to uui-

formitv of nomenclature, a sufficiently wide variation still exists to

render the use of mere names valueless unless the method of analysis

is also distinctly stated.

The importance of silt and clay as component parts of any soil

is one of the chief reasons for the systematic mechanical analyses of

soils. Nf)t only does the clay bind together soil particles which would
otherwise collapse into drift sands, but its own fineness of texture

renders soils which contain much clay all the more retentive .of

moisture, and of the nutritious substances therein, when sands,

although abounding in mineral plant food, may be unfitted for

cultivation simply through the lack of soil moisture.

Moreover, the finest particles of the soil are those which contain

the largest amount of the elements of plant food in an available form
;

so that in every respect a soil containing a large proportion of silt and
clay is thereby the bettei- fitted for plant sustenance, and, altogether

apart from any question of direct chemical analysis, the mechanical
analysis of a soil will f)-equently be a good index to its probable

fertility. Above and l)eyond all this it is to be remembered that

a fine-grained soil not only presents its plant food in a form better

fitted for the plant to assimilate, but it generally has more of it to

present.

By clay, it need hardly be said, is meant not only the term as

used in the strictly chemical sense, namely, silicate of alumina : but,

in a wider signification, it denotes that finely divided material which,

when stirred up with water, does not settle down readily, but remains

suspended in the water for a long time, generally to be measured by
days— sometimes by weeks.*

Now the effect of rain beating upon the surface of the soil is

to stir up the soil particles, and, as the water percolates down through

the soil, it constantly carries with it in suspension a quantity of da}'.

Naturally, therefore, in a rainy district the subsoil becomes in time

more clayey than the surface soil, and as clays contain more plant

food than coarser-grained soils, it also follows that the subsoil will

as a rule be richer than its surface soil. Hence, too, subsoils are more
retentive of moistiue, and less easily penetrated by the rain owing
to the accumulation of clay.

The mechanical analyses of soils are thus of far-reaching im-

portance : not only does such an analysis ser\e its direct purpose

of determining the proportion of particles of various sizes in the soil,

but, indirectly, it sheds light upon the soil's power to retain moisture,

and also upon its permeability to plant roots, and it even aids—as

stated above—^in forming a conjecture as to its chemical potentia-

lities, since the soils that contain most silt and other fine grades

* " Ah used in a pliysical sffiise day niay l>e silica, felspar, limestone, mica,
knulin, or any otlier rock or mineral wliich lias pulvcriseti until the particles

are less than •0<>r> mm. diameter" (Hnyder. Thr Chnnittni of Snih mid
FfHiii^er.i, 1K99, p. 13).
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of soil pai'ticU's are freiiucntlv tlic riclicst fi'oiu a chcinical point of

view.

Kefereucf has heeu made to Snvdei's apportionment of ditierently

graded soils to specific crops, but why such classes of soil should l)e so

specially suited to sonie crops, and not to others, has not been fully

stated. A partial solution may be found in the fact that it is a char-

acteristic feature of each kind of plant that it requires for its develop-

ment a certain degree of soil heat, and specific amounts of moisture ; both

of these are dependent upon the mechanical condition of the soil. Now,
according to Snyder, soils of the class that he pieseribes as best suited

for potatoes are so suited because such soils generally c(mtain from ~) to

12 per cent, of water; similarly, those which he recommends for fruit

usually retain from 10 to 1.*^ per cent, of water; those which are recom-

mended for corn slutuld, according to the same authority, contain about
1") per cent, of water; grain soils, he says, ought to hold from 18 to 20

per cent, of moisture. These, naturally, are intended to apply to

certain parts of the United States of America. In the Cape Colony
we know jis yet neither whetlier soils physically composed as above

would retain the proportions of moisture stated, nor whether such

proportions woukl be the optima for the classes of crops mentioned.

What needs to be ascertained here is, first of all, what the mechanical

condition of the soil is in localities where these crops do well, and

next, how much moisture these soils are capable of retaining. It was
to give a start to research along these lines that the investigations

recorded c>n the sulisequent pages were initiated.

JMktiiod of Mkciianical Analysis of Soil.

The complpic sifting process used in the Government analytical

laboratory includes the employment of the following sieves :

—

(1) A brass-bottomed sieve with circular perforations 3 mm. in

diameter.

(2) A similar sieve with perforations 2 mm. in diameter.

(3) Another .similar sieve having perforations 1 mm. in diameter.

(4) A Kahl's (Hamburg) " Messingdrahtsieb No. 50"

—

lateral measurement of meshes, -So-'SO mm.
diagonal ,, ,, „ --IS-'oO ,,

("») A Kahl's (Hamburg) "Messingdrahtsieb No. 100"

—

lateral measuiement of me.shes, -l-t-'lT mm.
diagonal „ ,, ,, •22-24 „

(0) An Ehrhardt k Metzger's (Darmstadt) " Florsieb No. 16"—
lateral measurement of meshes, -09 mm.
diai^onal ,, ,, ,, "11 ,,

^^»r the mechanical analysis of soils all the above sieves are u.sed,

and the sifting process is further supplemented by sedimentation in

water. When a chemical analysis is the chief object, sieves Nos. 1, o

and 4 only are emj)loved.
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Tlie following sclieme illustrates the entire sifting and sedimenta-

tion process :

—

Wet Sifting

and Sedimentation.

Dry
Sifting.
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where tiie Muhuesbury and Table Mountain i;eolon"ical series pre\ail,

we finii. on the whole, a (coarser type of soil than that of the area

within which, for the most part, the Kokkeveld series occurs ; and this,

again, yields a soil of coarser texture than the rest of the country
from which soils ha\e been examined, and covered chiefly by rocks^

of the Karroo system, and more particularly by those of the Beaufort
series.

In the very broadest sense possible, then, the soils examined may
be grouped in these three sections, and so we get the results siiown

below.

1. Soils of thk Malmkshuuv and Tablk Mountain Arkas.

Caledon
Cape
Malmesburv
Paarl ...

'

Picjuetberg

Stellenbosch

Tulbagh

Division.

Summary ...

No.
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ITT. .Soils from the Rkst of the Colow

Division.
No.

Examined

Albert
Aliwal North . .

.

Barkly West . .

.

Beaufort West
Butterwortli ...

Cathcart
Colesberg

Elliot-Slaiif^ Tiiver

Fort Beaufort ...

Oordonia
Graaff-T^einet ...

Herljert

ITopetown
Idutywa
Tvenhardt

Kimbei'ley

Kingwilliamstown
Knysna
Tvomglia

Mafeking
^Middelljurg

Mount Currie ...

Mouiit Frere ...

Port 8t. John's

Prieska

Queenstown
Richmond
St. Mark's
Hmierset East . .

.

Steynsburg
Uitenhage
Umtata ...

Umzimkulu
Victoria East . .

.

Vryburg
AN'illowvale

Wodehouse

Percentage of

Fine Earth.

3
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Tlie division of G«^orge is naturally divided into a nortliein and a

southern jiortion by the jijreat range of the Outenicjuas : the northern
part continues into the Uniondale <livision, and of the s<jutlit'rn the

Knysna division is the natural eontinuation. In eaeh ease tlien^ is a

corresponding similarity in the texture of tlie soil, as the f<»llo\ving

shows :

—

Area.

t .N£ o I
Average

o. of Samples ^ i. a
j^ . \ Percentage of
Ji,xainnied. j^,. j~, *,,

I'nie Earth.

George, northern part

Uniondale ... . .

;

George, southern part

Knysna

9
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portion of the W'ugenmaker'.s Vallei field-cornetcy. No; 30 is the pre-

\'ailiny' soil of the farm G roenberg ; that and No. 31 liave been found
suitable for vines, but not for fruit trees. These soils occur in fairly

large quantities throughout the district. No. 32 is a vineyard soil

from the same farm, and No. 33 was taken from one of the little

hillocks locally called "heuveltjes" in that vineyard. No. 34 is a soil

from the fai'iu Openhorst, and No. 35 a somewhat similar soil on the

farm (^roenfontein, both being used for the cultivation of oats.
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Similar analyses have been made of ssventeen soils from the Gu\ erii-

ment farm Elsenburg, and of ten from the division of Steynsburg.
More comprehensive than an}^ other series of mechanical analyses

undertaken by the staff of the Government analytical laboratories was
the investigation into the physical composition of four different types

of soil which occur on the Government experiment station at Robert-
son. When the surface soils had been removed to a depth of 8 ins.

further samples were collected at each spot, representing every succeed^

ing 8 ins. in depth, up to a total depth of 4 ft., thus making six samples

as representing the soil-profile at each of the four spots, or twenty-four

samples in all. In the tables below, the numbers 21, 22, 23 and 2-t

signify the surface soils to 8 ins. deep ; Nos. 2[a, 22a, 23a and 24a mean
the second 8 ins. of soil, and so on.

The lands consist of alluvial valley soil, and comprise broadly

three somewhat different types. These three types are represented

respectively in the following tables, on pp. 98 and 99, by Nos. 21, 22

and 23. No. 21 is a red-coloured light sandy loam, resting upon a

denser and more claye}' subsoil, over 20 ft. in depth. No. 22 is

another red sandy loam of considerable depth, o\'erlying a subsoil

similar to that of No. 21 ; this soil has a tendenc}' towards alkalinity

in parts, and No. 24, in fact, represents an alkaline patch in the area

covered by the soil whereof No. 22 is a type. Tlie third type of soil

at the station is that of which No. 23 is a sample. It is a grey

calcareous loam, with a subsoil of almost white appearance. In this

soil brack water is met with a short distance below the surface.
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.
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The results (let<iiU'<l in the forogniiii,' table may be si.Dumarised as
follows :

—

Mo.
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In a paper recently read by nie before the Cape Chemical Society,*

reference was made to the Orange Ri\er clay collected in the Prieska

division ; samples of soil from farms situated along the river banks
lower down were also taken ; these, in each case, represented the
surface-soil to a depth of 12 ins., and the subsoil from 12 to 24 ins.^

and fiom the latter depth to 3 ft. Of all these, mechanical analyses

were made, with the results summarised below :

—

No.
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iiig a half-iiicli uiniual ilepusit—iiicioase the prupoition of silt an<l clay

in the soil to about 17, and diminish its sanclincss projaoitionately
;

after a second flooding the soil so treated would consist of 76 parts of

sand and 24 of silt and clay, and the third year would see the sandy
soil converted into a loam composed of 70 per cent, of sand and .'30

per cent, of clay.

King remarks, in connection with the similar deposits from the

Rio Grande, as follows : " When such sediments are laid down upon
coarse sandy soils, it will he readily appreciated that the gain to the

field is far greater than that due to the mere plant food which the

sediments contain ; for such sediments, being composed of very fine

grains, their influence in improving the texture of the soil is (juite as

great as that due to the fertilisers contained " *

The Orange River clay, although rather heavier, appears in some
degree to resemble what has been called Vergennes clay, a type that

occurs on the terraces surrounding Lake Champlain, and consists^ of

deep-water sediments deposited in post-glacial times. The subsoil of

this clay, which more particularly resembles that from the Orange
River, is a heavy drab or light-brown clay, somewhat tenacious when
wet, but extremely stiff, compact and intractable when dry. The
Vergennes clay is said to be an excellent soil for hay; while corn,

oats and barley are also profitably grown. It 3'ielded, when examined
by the United States Department of Agriculture, the following

results :

—

Surface Soil. Subsoil.

Fine gravel, 2-1 mm
Coarse sand, l-'5 mm
Medium sand, •5--25 nnn
Fine sand, '25-'l mm
Very fine sand, -l-'OS mm.
Silt, -OS-'OOS mm.
Chi}', less than -005 mm

3

3

18

69

1

2

2

2

22

71

Nos. 2, 3 and -t illustrate the effect of the Orange River clay

being deposited on and mixed with the Kalahari sands which prevail

for many miles around. These sands are brick red in colour, and
constitute the coarser portions of the soils on the neighbouring fai'ms.

In the process of mechanical separation into grades the point of transi-

tion from the coarser red sands contributed to the soil by the Kalaliari

to the finer-grained drab-coloured silts derived from the river deposits

is readily distinguished. This sharp c<jntrast of colours enables one to

draw the inference tliat the silt deposits are often more coarsely grained

than that of whicli No. 1 is a sample. In each of the three soils

sampled the particles of greater fliameter than -1 inm. are of local

* Iirifjatioa and /fj-"i/trigr, -iiid ed., 19U2, p. •J-U).
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origin, whereas tliuse beinw tliat size are rixei-lxiriie sands, silts and
clays. No. 2, as the table of results shows, becomes less sandy as one
penetrates deeper, but Nos. 3 and 4 are sandier lower down tlian at

the surface.

As representing some of the choicest lands in those districts

which have been termed the Granary of the Colony, two Koeberg
soils, numbered 33 and 34 in the accompanying t<iibles, were chosen for

mechanical analysis. Kach of these two soils was sampled in twelve-

inch \eitical sections, to a depth of 3 ft., and from the samples sf)

collected the foregoing results (p. 102) were obtained by mechanical

analysis.

Tliese two samples were taken from hillsides on the faim Hooge
Kraal, No. 33 being found by experience to be the more productive of

the two. Kraal bosch—considered locally to be a sign of richness of

soil—grows on the area represented by No. 33, which is thought to be
the best soil on the farm. It is a looser soil than No. 34, the latter

being more stony and apt to cake when the ground becomes hard and
dry ; No. 34 is, however, more typical of the average Koeberg soil.

Tlie figures of the preceding table are summarised below :

—

i

No. !
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with, if not indeed iictually precede, inquiry into the quantities of pJant

food present. Such a scheme, the writer trusts, will ere Ion*; be put

into practical operation. Barrenness may frequently be caused by
factors other than the lack of plant food in the soil, and in many cases

where there is no question of barrenness at all, the difference of texture

in soils suited, saj^, to the cultivation of potatoes, and soils of a more
claj'ey nature, has exercised a controlling influence upon the class of

farming to be practised ; such difif'erences of texture in the soil profile

may be actuall}^ mapped out, and would affoixl a means of incalculable

benefit.* Tt has, for instance, been seen that to a certain extent

geological influences perform an important part in this connection, and
placing this in conjunction with what has been referred .to abo\e re-

garding the mapping out of soil types, it becomes evident that an
interesting and most valuable phase of the subject invites closer study.

Hitherto the study of the soil's physical condition in this country has

extended little beyond the mechanical analysis of more or less typical

soils of three broad classes, namely, the grain soils of the south-western

districts, the fruit and general farm soils of the Worcester-Robertson
area, and the deposited silts of the Orange River, all of which have
been dealt with—although somewhat superficially—in this paper, and
it is to be hoped that a far wider application of this branch of investi-

gation will sjDeedily be embarked upon.

* In the senior analyst's annual report for Parliament, just issued from
the press, the writer has included such a map of the (ioxerinnent experiment
station at Robertson.

I

I



7.—NOTES ON SOjVIE DIAMOND BEARING AND
ASSOCIATED ROCKS.

By F. P. .^iKXNELL, F.G.S.

Almost every one is aware that the South African dianioncls

occur in a rock of igneous origin, popularly known as "blue ground."

But it does not appear to he decisively settled what is the exact nature

of this " bine ground "'—whether it is to be regarded as a fragniental

rock or as one sf)lidified from fusion after the manner of an ordinary

dyke, although distinguished by containing many fragments torn off

from the rocks through which it has passed on its way towards the

surface. Personally I think there can be little doubt that in the

main the latter conclusion is correct. The blue ground often occui's,

in fact, in the form of actual dykes, which seems (juite sutficient evi-

dence of its true nature. Parts, however, of the occurrences filling

the large volcanic rents usuall}- termed "pipes" have undoubtedly

been brecciated by subsequent explosions and movements caused by
uprush of further materials. It is evident, indeed, that some of the

inclusions in these disturbed portions have suffered from the cup and
ball action which writers like Prof. Bonney ha\e ridiculed. The frag-

ments derived from lioriz(»ns higher than now represented alongside

the pipes are fairh" conclusive evidence that such action must have

taken place.

The rounding of so man}' of the included fragments and also of

the larger crj-stals of the constituent minerals is, however, to be

<xscribed to corrosion by the molten mass and to resorption as the

material rose in the pipe. Tlie altered borders of the garnets, itc,

are quite normal in this class of rock, as may be seen by reference

to a standard text-book like Hai-ker's Petrolo(jy. The}' cannot, there-

fore, be quoted, as is often done, in favour of the garnets being derived

from rocks like eclogites.

As a decomposition product it has always been remarked that th»>

abundance of calcite is surprising in so basic a rock. The ultra-basic

class, of which the "blue ground'' is a volcanic representative, is

nearly always highly, magnesian, serpentine, for example, changing to

}nagnesite in many cases of alteration. Prof. Ciirvill Lewis long ago

suggested that the high lime contents of the " Kimberlite," as he

called the blue ground, was perhaps due to the original presence of

a calcium silicate like nepheline or melilite. In view of the known
presence of the latter mineral in such closely related fresh rocks as

that of the Spiegel River, the probability is greatly increased. Some
time ago the writer was fa\oured by Mr. A. Williams witli samples

of one of the so-called dvkes which ti'averse the blue ground of the

Kimberley mine. It was found to be in every respect similar to the

•ordinary blue ground, sa^e in its greater freshness and in showing

little laths of a mineral which at first irlance seemed to be melilite.
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A nionieiit's further inspection, howexer, showed that the kiths were
of calcite, though they had the peculiarity of extinguishing parallel

to their length. I think this greatly strengthens the inference that

the laths are pseudomorphs of the nielilite, especially when one con-

siders how unlikely it would be for calcite to completely replace any
other mineral in an ultra-basic rock.

I may now turn to the interesting subject of the so-called eclogites,

of which fragments occur in most diamond pipes, including the newly
discovered ones near the Bembezi River in Rhodesia. Personally I

consider these rocks to be neither segregations from the Kiaiberlite

magma, nor even igneous rocks at all. Some, e.y. at the Roberts Victor

mine, contain kyanite and other metaniorphic minerals. Furthermore,
they occur i'li situ, sliowing every important feature of the fragments
from tlie pipes, in the Wankie and Tuli districts of Rhodesia, and are

obviously products of contact metamorphisni, garnetiferous pyroxene
granulites, in fact, forming part of the complex of mixed rocks occurring

at the junction of granites with highly basic .schists. These occurrences

have actually had large quantities of material from their decomposed
outcrops washed, but have yiehied no diamonds.

Some have contended that the eclogites are the true source of the

diamond, and this seems to be accepted by Mr. Du Toit in his recent

account of the Kimberley district. I can scarcely understand this, as

the arguments against it are so strong. Blue ground or Kimberlite, or

whatever one terms the rock, is the inevitable matrix, t)nly two possil)le

exceptions being known in the closely related rocks of the Reiser mine
and of Inverell, N.S.W., and there is no reason wliatever why this

should be the case if eclogite were the real matrix. The eclogites ought
to be astonishingly rich in the gems if they were the source of the

diamonds in the blue ; Mr. Gardner Williams' test of twenty tons of

eclogite inclusions in the blue ground may therefore be considered

quite conclusive, as it did not yield a single diamond.
Mr. Du Toit even suggests that the garnets. Arc, in the Kimberlite

originated from the churning up and disintegration of eclogite frag-

ments. But this is completely negati\ed by an observation which I

first made on the eclogite of the large Rhodesian pipe near the Bembezi
River, and which seems novel. 1 noticed that instead of being the

blood red pyrope, as in the blue ground itself, the eclogite garnets were
in every case of a yellowisli-brown tinge, and were obviously cjuite a

different \ ariety, similar to those so often found near granite contacts.

On examining fragments from Kimberley, the same fact was at once
apparent, and when it is remembered that the garnets in the blue are

almost without exception pyrope, T think we may dismiss from con-

sideration any such ideas as their derivation from churned up eclogite.

Indeed, 1 think that it is quite sufficient to ilisprove also tlie theory thai

the pipe diamonds come from eclogites at all.



iS. ON THE COKKELATION OF THE KAKHOO SY.STEI\r

TN RHODESIA.

I;y A. J. C. MoLVNKix, E.G.S.

Strata tliat can now clefinitely be correlated with tlie Karroo
system of move southern Africa have an extensive and important
development in Rhodesia. (»enerally speaking, they occupy the low-
lying areas of the 8abi and I^impopo rivers in the south, and of the
Zanil)esi in the north. In the formei- direction they ha\e not been
found at a greater altitude than I'OOO feet. In the Zambesi basin, on
the other hand, they not oidy form the bed of that river from the
Gonye Falls (about two hundred miles west of the Victoria Falls) to
Tete, but rise up the southern slopes of the basin until they cap the
watershed or main axis of the RlK)desian plateau near Bulawayo.
There, at Taba'sinduna, is a typical basalt covered table mountain—a
landmark for miles around.

Tills occurrence is made up of the highest members of the Karroo
.system, namely, the Forest Sandstone and volcanic beds, and takes the
position of an overlap on the eroded surface of the fundamental schists.

Bet\\een this escarpment and the margin of the Limpopo area of

Karroo beds to the south there is an unco\ered stretch of granites and
schist> of some 150 miles broad, sloping at first rapidly, but from
Geelong the surface is flat, broken by occasional granite stumps, as at

Setoutsi, from some of which the distant Transvaal mountain ranges
can be seen across tlie Limpopo plains.

So far, no outliers of Karroo lieds ha\e been found that could
dentite a ctintinuity of the formation from the Zambesi to the Limpopo,
or that the intermediate plateau was at any time masked by the

Ft>rest Sandstone and Volcanic series. It should be said, ho\ve^•er,

that the southern slopes of tlie plateau are much more denuded than
the northern, and tiiat while the former are deeply incised and present

rugged features, the Zambesi slopes are still protected by tiie porous
sands and forest belts that extend continuously over them, and the
contours in that direction are, for 150 miles, soft and undulating.

Evidence is therefore wanting in respect of a general submergence
under Karroo sediments, but the broken-oft" dip escarpments of the
Taba'sinduna and Pasij^as line, arrested just short of the apex of the

country, denotes a further southern extension than now exists.

Q'he area of Southern Rhodesia is 192,000 square miles, of which
about one-fourth is covered by rocks of the Karroo system. The extent

of the sedimentary formation is therefore important in the tectonic

geology of the country. It covers up a great area of schists which,,

where they emerge from their sandy mask, as at Bembesi and Lower
Gwelo, contain auriferous veins, but this is more than compensated by
the valuable and immeasurable stoiesof coal which the Kairtio beds in

Rhodesia contain.
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There are here no high-veld coalfields, so far. Certainly there

cannot be any on the Limpopo side, and on the northern side the

Forest Sandstone is too thick for present prospecting. But the deeper

erosion towards the big rivers has laid bare tlie coal measures and
exposed deposits of good coal. The most important localities are

Wankie, to the nortli-west ; Tuli, contiguous to the Limpopo ; Sabi, in

the south-east; and the Sengwe, in the north. These sources of fuel

thus surround the plateau, and one could hardly expect to find it under
conditions more favourable to the future demands of the whole country.

The Karroo system reaches a thickness of 1700 feet, and probably

exceeds that estimate. The general conditions were described by
me in 1903,'"" as the result of notes made during expeditions to the

Zambesi and Limpopo valleys in pi'evious years. Intentionall}', no
attempt was made at the time to correlate the beds with those occur-

ring in more southern areas, but with the greater attention that is now
being turned to the South African sequence, the present is a fitting

opportunity to bring these strata into the aub-continental scheme. I

have been unable to augment tlie notes referred to, but the same infor-

mation can now be read under a new light.

The following table lias been adopted by me, and will be Ijriefly

explained in this paper :

—

Cape Colony. Transvaal. Rhodesl\.

Stormberg Volcanic Bushveld Volcanic (Batoka Basalts (Victoria

series seiies ( Falls) and Tuli Lavas

^, ciTj. 1) 1 1 1 o 1 ^ I
Forest Sandstone (north)

Ca\e Sandstone Bushveld Sandstone , r. i ^ a ] i.

(^ and Samkoto Sandstone

-o c ^ I Escarpment grits
Beaurort series tt ai i. i i ^ i

( Upper Alatobola beds

•o (Lower jSJatobola beds
Lcca series , . . ,, ,

i^
(provisionally)

Dwyka series 1

There seems to be no ditHculty, owing to similarity of lithological

features, relative position, and distribution in correlating the basalts

and effusive sheets of the Victoria Falls and of the Tuli district

witli the Volcanic series of the Transvaal, and iii recognising in the

Bmshveld Sandstone the peculiar features of the Samkoto and Forest

Sandstone. Then the massive and ill-assorted Escarpment grits eijually

readily fall into line with the Beaufort series. it is to the lowest

strata in l^diodesia, the coal-bearing Matobola beds, that a certain

correlation cannot be assigned, and owing to the absence of reliable

data as to the existence of the Glacial Conglomerate, we miss that

' "Tiie Sc'<linieiitary Deposits of SoiilInMii lllindosia," Qunrtali/ Ji/iinin

tif f]tr (IfolofiirdJ Sorii'tjJ, vol. lix, lOOo.
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depeiuluble yeDloi^ieil l)iMich-iiiark of the soutliLTii stati's. Tlif slij^ht

evidence so far a\ailal)le inclines nie to the Ecca hori/oii.

y, r, ( CiKvl series (Tuli ilistrict)

(Lower Matobohi beds (Zambesi Valley)

U[' to the present the most northerly occurrence of the Glacial

Conglomerate has been recorded from Palapye, Lat. 22 40' 8. outside

and south of the borders of Southern Rhodesia. This field is, however,

connected with that of the Tuli district.

In the al)sence from the Zambesi region of any discovery of glacial

features, that bench-mark cannot be used to build up our correlation.

One has, however, come to look upon the coal measures as a part of

the oldest series of the system. The}' are found frequently to lie

immediately and unconformable' on the floor of the older complex.

In the Tuli region they are but 30 ft. above the basal gneisses, and
in North-Western Rhodesia they ha\e the same position.

Palieontological evidence points to Permo-carboniferous age, the

fossils discovered being Gl(>sso]tffiris hidicd, pith casts of Schizon.fiira,

Estheria and a ganoid fish from the Sengwe.

The coal-bearing series of Rhodesia may therefore, provisionally

perhaps, until other evidence is forthcoming, be classed as Ecca.

D f , .
• (Escarpment grits 400-1500 feet,

15eautort series
y^^^^^. Matobola beds, 300-1000 feet

This series comprises two dissimilar classes of material, pointing

to a difference of origin and dynamical conditions, and which elevates

the latter into an important subdivision. Both attain great thickness

in the Zambesi valley, where the grits form mountains lying between
the Gwai and the Seliungu rivers, and also the striking escarpment
wall that stretches for 200 miles east and west, and that overlooks the

plains of the septarian beds.

The upper Matobola beds are made up of a great depth of clays,

generally unstratified, containing layers of calcareous and ferruginous

nodules, of septarian form, with silicified wood, ironstones and shelly

limestones Gypsum occurs in thin laininse among the clays, or

in fibrous beds, and there are also fine buff sandstones, with little

bedding.

Neither of these divisions is represented in the Tuli region.

Fossil discoveries comprise the silicified wood, and a small bi\'alve

points to Permo-carboniferous age, and is probably referable to the

group Pahi'omuteJa keuserli'.igi—-some elongated specimens suggesting

a similarity with those found at Graaft'-Reinet. The earthy limestones

show on their weathered surfaces many fragments of bone, and some
complete ones that so far have not been identified.

This is slight support to correlation with the Beaufort shales.

Above the fine beds mentioned are the Escarpment grits—red

and brown, coarse, felspathic, with subangular pebbles and pellets and
lenticles of clay. Current-bedding is plentiful, and there are fi-equent
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irregular luii-«l claye}' tilins, ressinbling in origin such as I have seen

when river-sanl spits are uncovereil, an 1 sh >\v a slimy skin, wliich

subsequently becomes sun-cracked. Tlie grits break up rapidly ami
are very friable under atmospheric influence.

No remains have been discovered in these beds.

Cave Sandstone (Stormberg) f Forest .Sandstone (north), and
Bushveld Sandstone Series \ Samkoto Sandstone (soutli).

This series has its largest development in the slopes towards the

Zambesi basin. At the Taba'sinduna the beds liave a northerly dip,

and there rest upon the rocks of the complex, and are evidence of an
overlap, either due to the filling of the Zambesi depression or the more
probable elevation of the Rhodesian axis during the last phase of the

Karroo period. The}^ are regarded as due to ieolian agency, and their

remarkable fineness and easy disintegration by atmospheric and vege-

table acids converts them readily into the fine mould of the forest

belts.

In the Tuli district they occur innnediately over the coal beds.

There they are much indurated along definite lines, and thus arrest

decay to form ridges, or parallel " whalebacks "' running north-east and
south-west across the Limpopo into the Transvaal. These ridges ha\e

a very rugged and grotesque outline, and vinequal weathering turns

them into caves, swallow holes, towers and monoliths. Near Samkoto
bluff a columnar structure has been induced by one of the many in-

trusive dykes into the sandstone.

[Batoka Basalt of tlie Victoria Falls and
Volcanic series - those of the Bubi, Gwampa, etc., and

I
the Tuli Lavas.

In tl\e northern occurrences geographical distribution serves to

join these ett'usive rocks into one category, while their position as

i-egards the Forest Sanflstone in the Limpopo and Zambesi basins is

the same. They can be seen at places in the north and at Van Wyk's
farm in th • Tuli district, to cover up an irregular surface of the sand-

stone. At the Victoria Falls their thickness exceeds loOO feet, and
the sheet extends as far as the Gonye Falls (200 miles west).

They are generally characterised by amygdaloids, with cavities

filled by beautiful agates and chalcedonic forms and zeolites. Denser

slieets of olivine dolerite are intercalated. In the Tuli region the

typical pipe amygdaloid occurs, and Mr. Lamplugh mentions the same
from the Batoka gorge of the Zambesi, Tlie petrological features of

the volcanic rocks from that locality are described by Mr. H. H.
Thomas, B.Sc, F.(jr.S., in an appendix to the illuminating paper by
Mr. G. VV". Lamplugh, F.K.S. ((JiKo-ffrli/ Joiirtird of thfi deoloijical

Societi/, vol. Ixiii, 1907, }>p. K12 21(i).



9. -I INFLUENCE OF FOUEST.S ON NATURAL
WATER-SUPPLY.

By C. I). H. Hhaink, A.M.I.C.E.

Ill the ile\elopaieiit of arid and semi-arid countries the question

of a permanent water-supply, either for towns, industries or irrigation,

offers many importtint and interesting problems to the civil engineer

ixud economist. Such regions often possess large stretches of valuable

and fertile soil, but are distinguished b}' a marked absence of luxuriant

forms of natui'al growth ; the soil lies bare and exposed ; there is no
vegetation to shade it from tlie sun ; there is nothing to prevent the

run-off of the rainfall, and there is no covering to afford shelter from
the dessicating action of winds, or prevent the erosion by floods.

These conditions exist in many parts of the world, tind are charac-

teristic of vast areas in South Africa. There, however, the natural

conditions are rendered still worse, and hundreds of square miles

of surface are further denuded of covering, by the pernicious system
of grass burning The result of this is that an increased water-supply

is the crying need of practically all the country south of the Zambesi
and west of the Drakensberg. It is not only a pressing necessity for

the agricultural farmer, but also for the stock-breeder ; for a very large

percentage of the total import trade of Soutli Africa is made up of

food-stuffs and frozen meat. In the spring of 1906, pasturage in the

Transvaal was so poor that farmers in some places were killing off the

newly born lambs in order to save the lives of the ewes.

There are many causes that contribute to this unsatisfactory

condition, and one of the greatest factors is the want of a permanent
water-supply. On the tablelands of South Africa rain falls during
four to six of the summer months, and the precipitation during the

rest of the year is practically nil. Although the average annual rain-

fall in many localities is (juite as great as that in London, the precipi-

tation is irregular and often very violent. For a great distance

iKH'thwards, and for a considerable distance inland, fi'om the lower

reaches of the Olifants River the climate is one of the driest in the

world.* At Walfisch Bay the ainiual rainfall is not (piite one-third of

an inch. The extraordinary aridity of this extensive region is caused

Iiiolies.
* liaiufail ill 1»()4 at (Jaries 1 -SO

,, ,, Fraserlnujj; l{oa<I ... ... ... ... JTO
,, ,, (ianiKipan 192
,, 1903at Piiii(;e .\lbert }\()a<l ()-7!)

,, ,, Port Nollotli 1-8.-)

in!>2at Port Nolloth r4.')

,, Pella l-;^0

In tlie )ii)itli-easteni 'J'rausvaal tlio rainfall often o.\<'ee<ls 70 inches ],o,v

annum.
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by the prevailing south-eastei-ly win Is, wliich become hotter and drier

as they ad\"ance northwards into lower latitudes.* It may be accepted

as a general rule that, with the exception of those rising in the dolomite

formation, the rivers can only be described as intermittent, torren-

tial streams flowing in deep channels that have not been eroded down
to base-level. At the end of the winter—May to September—they

are practically dry ; but in the wet season—October to April—^the}- are

subject to violent floods that ox'ertop the banks. These freshets are

generally of short duration, and within a few days the rivers become
little better than dry water-courses. This is even true of such large

rivers as the Orange and the Yaal. Then, again, the country i;*

intersected by huge dongas into whicli the moisture of the surrounding

subsoil steadily percolates. One has only to see these dry ri\er beds

and dongas, from 10 ft. to upwards of 25 ft. deep, to realise the depth

and extent of soil that is drained by them. It was a stud}' of these

conditions—their cause, effect and remedy—that first drew the author's

attention to the influence of forests in preserving the natural water-

supply. The remedy lies in afl:brestation.

Apart from the question of the timber supply, the appalling-

results of deforestation have perhaps contributed more than anything

else to impress scientific men with the value of forestry. Deforestation

causes :

—

General dessication of the country.

Higher floods and a decrease of the permanent flow in rivers.

Increase of temperature and evaporation.

Drying up of springs.

Silting of reservoirs, Arc, i^irc.

General Dessication.—Examples of dessication and sterility follow-

ing deforestation are to be found in many different countries. Renan,
writing on Phcenicia, attributes the depopulation of Syria to the

sterility caused by the destruction of forests. The trees cut down were

never replaced by others, and the summits of mountains that were

once covered with vegetable soil are now bare and arid. The case of

Cyprus is very striking. According to ancient authorities the island

was formerly covered with ti^ees. Vast forests of cedar crowned the

summits of the hills, whilst the lower slopes were clothed with a dense

growth of pine trees ; but these no longer exist, their only represen-

tati\es being a few scattered trees in confined areas. The whole of

the northern chain and the greater part of the most southern slopes

have been denuded, and either bare rock or unproductive thicket have

taken the place of the forests. The most valualile kinds—cedar.s,

cypresses and oaks—are only found in isolated clumps ; the treeless

heights no longer arrest the clouds, and the soil of the plain has

become parched and dry. The greater part remains uncultivated, and
a desert has replaced the ancient forests of C^'prus. It is claimed that

the island, through want of a natural water-supply, can now barely

* See Rainfcdl of Sonth Africa (hirinri the Ten Years 1885-1894, by
A. P.uchan, M.A.
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suppDi't oiH'-fourtli its foinuT population; this is due to tlie desiecatioii

that has followed tlie destiiictioii of forests wiiieh once covered a i^reat

portion of the island.*

This diminution of the water-supply following the destruction of

forests is the experience in every part of tlie world. The decay of

agriculture in Spain began with the reckless wood cutting in the

mountains. The once well-wooiled Dahnatia is a stony desert, and a

large extent of Persia, unce one of the granaries of the Ecist, is barren

and desolate : whilst India, especially in the intermediate and dry

zones in the Deccan and the north-west, has been injured l)y the

destruction of the forests. f The hills of the Kamanding, in the Bel-

la rv district, were covei'eil with a good strong jungle as recently as

it^iii: : during the night and the greater part of the day there was
always a heavy cloud resting on the hills ; rain fell in both north-east

and south-west monsoons ; all the springs ran abundantly ; the main
feeder of the Dorojee tank and its tributaries ran all the year through

;

the climate was at times cold enough for fires, and the water-supply

was abundant during the whole of the hot season. But in fifteen

years all this was changed ; the jungle had been almost entirely

destroved : the rainfall had become very precarious and reduced by
ahnost one-half : the tank had not filled for three years ; the springs

were generallv dry : the climate was warm : the maiii feeder of the

tank was dry in Feljruary, and none of the tributaries had water, i

Another striking instance occurs near Simla. The hills between
Mahrtsu and Fagu w^ere, as late as 186f>, covered b)' a magnificent forest

of spruces, silver firs, deodars and oaks ; but the ground was cleared for

potato fields, and the soil has been washed down into ravines, leaving

the unprotected hillsides cut up b}' torrents. The Hoshiarpur Chos
affords one of the most markevl examples of the injur\- that may result

from the denudation caused by the destruction of forest growth. The
hills were once densely wooded and destructive torrents did not exist ;

but now that the forests have disappeared large areas in the fiats are

year by year coAered \\ith unproducti\ e sand, causing incalculable loss

to the countr)'. The loss of land revenue alone is said to amount to

K90,000 per annum. J; Prof. Schlich describes this as one of the worst

cases of its kind in India, and attributes the loss of the forests to

the combined action of man, cows, sheep and goats. He says that,

although the debris has been carried into the plains, and has even

destroyed a portion of the town of Hoshiarpur, tlie evil has not yet

reached its maximum.
The evil effects of deforestation and clearing have been very

marked in parts of the United States of America. An interesting

case is that of the Rock Ki\ er in Wisconsin, which not only supplies

the water-power for numerous mills and factories, but contributes

* h'e/iort of the liepldatnitf of fhr Islaiid of Cjiprns, by 1*. <I. Madoii.

Enclosure in Cyprus (Despateiij No. 36fi of 1S81.

t Forestr;^ i)i Briti>ili India, l)v B. Ribhentrop, CLE., p. 40.

X fbiff. p. 4fi. S fltu/. p. 50. : Mfnuidl of Forcntrij, p. 149.
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largely to the supply of a navigation canal to the Illinois River. The
permanence of the How was therefore a matter of great economic
importance. The forests of this region at the time of its fii-st settle'

ment—about sixty-three years ago—were estimated to cover at least

75 per cent, of the area; but marked changes have taken place, and
by 1903 the forest area was re^luced to 30 per cent. Since 1885 the

rainfall has decreased, and there are great fluctuations in the flow of

the river. These conditions are largely the result of forest destruction

and forest deterioration. The latter is a very important point, for

open forest growth, which not only gives access to the sun and the

wind, but also permits the invasion of grass and weeds, must affect

very unfavourably the moisture-holding capacity of the soil. Hence
one remedial measure would be to prevent this deterioration in the

remaining wood-lots and forests.* The same cause has had the same
effect in the State of Michigan, where about 30 per cent, of all land,

and over 70 per cent, of the land in the southern lialf of the state, has

been cleared off during the last seventy years, and mostly during the

last fifty. The landscape has been changed, and the rivers are subject

to alternate floods anfl low water. It is safe to say that by drainage

and the denudation of the forests in southern Michigan the subsoil

water lias been reduced, and the surface run-off increased, to such an
extent that the general welfare of the inhabitants has been affecteil.

The removal of the protection afforded by the forests has lesulted in

erosion that has destroyed thousands of acres of good land by gullying,

and injured thousands more by surface washing. The winds have
freer play, and the loss to agricultural crops from their desiccating

action is difficult to calculate, though the damage and the immediate
cause are both universally admitted. The merchant and farmer, town
and country, i-ailways and industries all suffer from a loss that is

estimated to amount to millions of dollars a year.f

Hufher Floods and Decrease of Fermaufiit Floiv.—The cases men-
tioned above i-efer to desiccation resulting from the loss of forests, and
this is only a preliminary stage to the effect on rivers. Fires and
timber cutting have made serious inroads on the forests that clothed

the slopes of the Rocky Mountains and the head waters oi many of

the streams in the United States. The destruction has baied the

rocks by removing the vegetation, the leaves and the hunnis that for

centuries had been holding back the rain and snow. Where once it

took weeks for the water to reach the streams and rivers, it now flows

down in a few days or hours. This has had a very injui-ious effect on
the water-supply of the Unit(Ml States. Tt has iiicreased the range be-

tween high an<l low water, not only in the mountain states, but also

throughout the Mississippi valley. The result is that the mountain
springs and rivulets dry up far ntore rapidly, and the larger ri\ers

* rill. Jjiiniiusliid Fhiir iif till' liorl: liii^er In, WiHConsin and Illinois and
Us lielat'uin to the Siinrnindinff Forests, l)y (1. F. Scliwarz, IJureau of Forestiy,
I'.ulletiii No. 44.

I Suna^ Forest Injlnemes, hy Professor V. Kotli, in the .Micliigan 'J'c<-lihic.
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Im'Iow .suffer in their turn.* In Germany it was observed that, e\»'n

prior ti» L'^Tl, deforestation had caused the mean level of the Oder to

fall 1
7 •4.") Hhenish inehes,f the Rhine at Emmei-ich 24 .SB inches, the

Vistula 1*6-2, and the Danube at Ors<)\a o5'06 inches. And at the

same time a diminution in the yield of springs was noticed.;;;

All treeless countries are affected by rtoo«ls. The devastation that

occurred in the Province of Murcia in Spain in 1879, and that was
repeated in 1900, is attributed to rainfall in deforested regions. The
thunderstorms falling on the millions of acres of treeless tableland!

in South Africa frequently cause disastrous Hoods, from which railways

and public works suffer a severe annual loss, and it is <mly the sparse

population and undeveloped condition of the countrv that mitigates

the loss of life and property.

The deforestation of the Alps, Pyrenees, Apennines, c^c, has re-

sulted in the formation of destructive torrents, which have since cost,

and are costing, millions of francs for their reclamation, or extinction,

by means of tree planting. The damage caused by torrents in these

districts alone has been enormous. It would be easy to cite number-
less instances, but the following given by M. Surel must sutiice : On
going from Gass towards Embrun more than a fourth of the journey is

made on the beds of torrents. They are seen scattered over the whole

country, inundating all the valleys and furrowing all the slopes. The
number of torrents in this department is a fearful scourge. They eat

into the side of the mountains and deposit heaps of debris on the

plains. These, b}'^ long-continued accumulation, have created enormous
Jits de dejections, which are ever increasing and extending. Tliey

threaten to overwhelm everything, and doom to perpetual sterility the

soil buried beneath them. Year by year they swallow up some afldi-

tional propert}' and hinder the establishment of a good system of

I'oads.

From such localities the rain and melting sncjws rush with un-

broken violence to the rivers, causing disastrous floods. That of 1875

in the valley of the Garoinie destroyed the crops over hundreds of

square miles. In the v/ords of an official report, 8t. Cyprien with its

>30,000 inhabitants "ceased to exist." The total loss was variously

estimated at from £4,000,000 to £11,900,000, and 3000 persons are

supposed to have been drowned. Those who w-ish further information

on this subject should read Modern Forest Ecouonitj, and Rehoisement

hi France, by Professor J. C. Brown. In the latter work is given an
extensive bibliography of French, German and Italian literature deal-

ing with this interesting and important matter.

South Africa, consisting as it does of thousands of square miles

of treeless country, is naturally subject to fre<|uent and serious tloods.

This evil is increased by grass burning, which is universally practised

* Irrlt/atiou Institvtiuns, by Elwood Mead, p. 339.

t Oue Kheuisli iiidi = l-(^;^3 Kiiglish indies.

Z "Leber die Wasserabnalnne in Fliissen, &c.,'' by Herr (lustav We\ in

Zeitschrift des Oesterr. Ingenieur und Ar<hitecten Vereina.
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except by a few of tlie most enligliteiied ffirmei-s. Tlie arguments that

ha\e been advanced in favour of the practice need not be discussed

here. l)ut what does concern us is the (Hsastrous effect on the country.

It has been truly described as one of tlie most pernicious customs ever

in^ented by man. Tlie surface soil of a "burn '" becomes so baked and
hard that the rainfall runs off' as if from a roof. Very little soaks

in, and where ploughing on ordinary grass land can be done after a

moderate I'ain, it is quite impossible on a "burn." Veld burning is

a very potent factor in the drying up of springs and in causing dongas,

both of which contribute toward the desiccation of the country. The
formation of many dongas is of quite recent date, and the author
knows a case near Lady Grey in the Cape Colony where one about
120 ft. wide and 30 ft. deep has been formed within the last twenty-

five years. The Brak Hiver. opposite BritstcAvn, which fifty years

ago was a marshy depression full of long grtiss and bushes, now runs

through a donga 200 ft. wide and some IJ^ ft. deep. Near Queens-

to\\ n there are considerable tracts that a few years ago were covered

with luxuriant grass, but are now completely denuded of vegetation,

and so seamed and rutted as to be dangerous to man and beast. The
same sort of thing occurs in the Transvaal, and some astonishing

examples are to be found in the Barberton district. There they eat

right into the sides of the mountains, and there is one remarkablo (-ase

on the old Lvdenburg road, where two dongas are cutting clean

through a liigh range of hills. In 1905 there was just the widtli

of the roadway between the two perpendicular faces. In man}- parts

of the High Veld in the Transvaal flongas are becoming so serious as

to demand earnest and imme^liate attention. Deep shiifi^* in many
parts of South Africa are now running through beautiful level ground
that used to be fine vleisj covered with thick grass, reeds and rushes;

but after the sliiifs formed the vieis dried up, and now the irrigation

engineer is required to provide a new water-suppl}' in the place of the

one that has been lost by the recklessness of man. The effect of grass

burning on these r-fpis is very remarkable, and the author lias .seen a
Hei so wet and boggy that one could not walk across without getting

at least ankle deep in soft mud : but about three days after it had
been swept by fire a man could walk over dry shod, and in about
foui'teen days it carried a horse safely. This is a well-known fact, and
many Dutch farmers carefully avoid burning in the immediate vicinity

of their springs.

This action of fire is well illustrated by the experience of the Cape
Orchard Company at Hex Kixei'. The mountain stream supplying

water for driving their Pelton wheel gives 60 H.P. in summer, but in

Decembei', 1904, fire destioyed the vegetation in the kloof from which
the stream gets its supply, and three days later the discharge had
become .so reduced that it could only pr(tduce 20 H.P.

Increase of 'I'emiierature and Krapcrdtum.—Two important factors

in the desiecation of a country ai'e high temperatures and rapid

l>r!(iiia;.:e ('liaiiiieis. t Danqt. swamiiy moum
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«n-aj>orati'iii. Butli these are induced bv detorestatioii aii<l nii)iiiiiis<>d

hv tree-phintii).ii. It is scarcely necessary to discuss the difference

between the teniperatuie in an open tield and in a shaded wodd-lot.

All tiees absoib moisture from tlie soil and exiiale it through the

.stomata of the leaves. It is simply a matter of physics that (najiora-

tion consumes heat and lowers the temperature. It is also natural

that without air currents, and with a cool, more or less saturate<l

atmosphere, the evaporation must be small. Then the leaf mould

acts as a liighly eflicient mulch and prevents evaporation fi-om the

soil itself. The experiments of M. Mathieu show that the evaporatii>n

from a sheet of water is much less undei- trees than outside, and that

in a leafv forest the proportion, which is 1 to 2 during the coUl season,

becomes 1 to 4 during the summer.* Direct observations made in

Bavaria and Prussia show that evaporation in tlie forests was only

two fifths of that in the open country. Dr. Ebermayer's experiments,

extending over five years, give the following results :

—

Evaporation of water from soil in open = 1 00

Evapoiation of forest soil, without leaf mould = 47

Evaporation of f,>rest with a full layer of leaf mould = 22 f

Observations on the evaporation from sheets of water in forests, and

from those in an open space, have been carried on at three different

stations in Sweden, and give remarkable i-esults.

Dalb.Mla

Stations. May. June. Jidy. Aug. 8ep.

j
( )pen space, nun
Under tlie trees, nnn....

I ,, per cent.

120-9 \Ut< 131-0 99-7 53-6

34-1 4(3-4 41-8 28-1 23^1

28 32 32 38 43

Open space, mm
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tion duriny eight moiitlis— April to Nuveiiiber—was 25'6 per cent,

when under cover and exposed to the wind, but only 108 per cent,

when protected from air curi'ents.*

The effect of this decrease of evaporation is that a large quantity

of water st)aks into tlie soil ft»r the supply of the subterranean reservoirs

and springs.

Effect oa Sjjriuyf^.—Another important function of forests is tlie

creation and preservation of springs. Tliese naturally affect the per-

manence of the flow in rivers : but they also have a direct economic
Aalue for irrigation. In South Africa it often happens that the only

available water a farmer has for irrigation or stock raising is the

supply drawn from small springs. As these not infrequently cease

running during prolonged droughts, the problem of increasing their

stal)ility and flow is one of considerable importance. In such cases,

where the physical conditions are favourable, the autlior is suggesting

afforestation, or l>ui^sonneinetit,'\ as a method of obtaining this end.

Forests do not necessarily produce springs, as they exist in many
places away from forest influence ; but there is no doubt that forests

have an enormous effect on them. Instead of the I'ainfall running off

the surface in a few minutes or hours, the water filters into the soil

to fill the underground reservoirs. Madon in his report on the Ee-
planting of the Island of Cyprus states that one cutting of a wood
is sometimes sufficient to dry up a stream, which recommences to

flow some years afterwards when the forest has grown again. He
says he knows of hundreds of cases, and mentions that at Ventoux
(Provence) springs ha%e reappeai-ed since the replanting began in

1863. He also cites an instance in the neighbourhood of Hyeres

where, by setting free only a portion of the superficial springs of a

very imperfectly ^\ ooded forest of 2000 hectares, he was able to furnish

during the summer of 1877 the necessary water for the supply of

several villages whose springs had entirely dried up. The soil was
of the same nature, and the topography absolutely similar ; but fitful

cultivation had destroyed all the forest vegetation. ^^
In the State of

Iowa many old residents positively assert that springs and small

streams now exist where none were found before the tree-planting

that has lately been encouiaged by federal and state laws. The
settlement of the State has done away with all prairie fires, and hea^y
thick beds of humus and litter have formed, which are of great value

in retaining the moisture from rain and snow.ji According io a

French writer, springs have often been known to disappear, and
extremely dangerous torrents formed, as the I'esult of thoughtless

wood cutting, but that, after the reboii<e)Hmt of the mountains, the

torrents ha\e disappeared and been replaced by permanent springs

* Irriqotidii in Thnraii, l»y W. Maxwell, C.S. l)e|iartin(>iit of AiiHcnlturc,
Hulletiii \(.. !«».

1 'IMk' ])laiiLiii;4 ot sliiul)N or huslies.

X Hf/thmrDiff of fit! [sldiid iif ('i//iriis, jt. S.

§ Fnioidiatidii supplied l>y ^ir. \\. V. Baker, Koiester of low.i St;tte College.
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of '"limpid wjit'ei"." He also say** that most foresters admit that

mountain forests generally assist the foi-mation of springs.*

Two springs on the slopes of Table Mountain, above the Molteno

Keservoir, were acnpiired by the Capetown Municipality some years

ago, and the discharge gaugeil : but after the poplars and bushes

around the springs had been (lestroyed by fire the yield diminished.

The follt»wing cases are given by Marsh : The spring of Combefoulat,

in the Commune of Seleate, was well known as one of the best in the

countrv ; it was remarkably abundant, and sutficient, in spite of the

se\erest droughts, to supply all the fountains of the town ; but as soon

as considerable forests were felled in Combe de Pre Martin and in the

\ alley of Combefoulat, the famous spring which lies below these woods
has become a mere thread of water, and disappears altogether at times

of drought. The spring of Varieux, which formerly supplied the castle

of Pruntrut, lost more than half its water after the clearing of Varieux
and Rougeols. These woods have been replanted, the young trees ai-e

well grown, and with the woods the waters of the spring have re-

turned. The Dog Spring, between Pruntrut and Bressancourt, has

entirely vanished since the suri'oundirig forest grounds were brought

under cultivation. The Wolf Spring, in the Commune of Soubey, fur-

nishes a remarkable example of the influence of woods upon fountains.

.\ few years ago the spring did not exist. At the place whore it now
rises a small thread of water was observed after very long rain, but

the stream disappeared after the rain. The spot is in the middle of a

very steep pasture, inclining to the south. Eighty years ago the owner
of the land, perceiving that young firs were shooting up in the higher

part of it, determined to let them grow, and they soon formed a

flourishing gro^•e. As soon as the}' were well grown a fine spring-

appeared ill place of the occasional rill, and furnished abundant water
in the longest drought. For forty or fifty years this spring was con-

sidered the best in the Clos du Doiibs. A few years ago the grove

was felled, and the ground turned again into a pasture. The spring

disappearefl with the wood, and is now again as dry as it was ninety

years ago. Hummel also menti<»ns a striking instance at Heilbronn.

The woods on the hills sunounding the town are cut in regular

succession every twentieth year. As the annual cuttings approach
a certain point the springs yield less water, some of them none at

all ; but as the young growth shoots up, they flow more and more
freely, and at length bubl)le up again in all their original abundance.

In South Africa several cases have been noticed where streams

have dried up or diminished after clearance, and have again in-

creased in strength after the restoration of the forest, f Dr. Moffat,

the famous missionary, refers to the ruthless destruction of trees

and the -4)urning of grass by the natives, and attributes to this

cause not only a succession of dry seasons, but the diminution of

* TraiU de Si/lviciiltio-e, l>y P. Mouillefert, p. lo.

t National Foreats, ]»v D. V.. Hntcliius. (';i|ie Ajivicultural l)e|tartiuent,

Pamphlet No. -23, 189S.
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springs jiiid the entire failure of sone, such as at Griquatown and
Campbell.* Before the construction of the railway, the Kiniberley

mines used an enormous quantit}' of wood, which was brought from

great distances, and no efforts were made to replant denuded areas.

It is said tliafc as much as £40 has been paid for a wagon-load of

wood. Numerous cases of the effect of forests on springs have been
collected by Dr. J. C. Brown,! and the author can add some recent

cases in the Transvaal. At Agatha the water rising from a spring in a

thicket of trees used to be letl off l)y a furrow for irrigation : but the

si)ring drie ] up when the thicket was cut down. At the Iron Crowji

mine, near Heanertsburg. the permanent forest streams have been

verv considerably )'educed since the trees ha\e l)een cut down for

fuel, &c.

Intimately connected with this effect on springs is the question of

the variety of the surrounding trees. I"nf<jrtunately this has not

received nearly the amount of scientific attention that it deserves, aiid

the rate at which the various varieties of trees .ibsorb and transpire

nioistui-e has been much neglected.

Nisbet ;!: gives the lesult ut some observations made by Von Honel,

showing that the average transpiration of water per 100 grammes of

<lrv leaf substance amounted, iluring the active period of vegetation, to

tlie following numlx'r of kil<»gra)nmes annnallv :

I

I

Broad-Lk
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springs or wells. Near Pretoria, a \aliiablt> ptMiiiaiKMit sjiriiig lias

completely dried up since the growth of a large plantation oi eucalypts

on the mountain slope just above it, and another spring has been

steadily diminishing since the planting of similar trees on another

part of the sanie farm. The water-suj)ply in the well at the biick-

rields at (Jroenkloof, within the municipality of Pretoi'ia, has fallen otl'

considerably since the eucalyptus j)lantation alongside of them was

started. It is well known that, since the introduction of eucalypts

into Italy in 1869, the swamps on the Campagna have been largely

dried up bv the action i»f these trees, and similar results liave been

obtained in the swamp}' ground near the Royal Observatory at Cape-

town. This effect of eucalyptus forests seems to be beyond (ju^^stion.

In a paper read before the Royal Society of New South Wales, in

1880, Mr. "W. K. Abbott refers to the result of ring-barking forests of

eucalypts in the Hunter River district, and mentions three creeks

which were dry e.xcepting after unusual rainfall, but became perma-

nent running streams after the ring-barking had been done. As
pointed out in the paper refei-red to, the eucalyptus has obtained the

reputation of being possessed of exceptional capabilities for absorbing

water, and it has been successfully used as a means of draining swampy
groujid. These capabilities of absorbing moisture are strikingly shown

by the gaugings which Mr. Abbott made of the supply in the creeks

mentioned. Similar action was taken in the catchment area of the

^lundaring dam of the Coolgardie Waterworks, where some 20,000

acres of the lower ax'ea were ring-barked so as to increase the intiow.*

It is one of the characteristics of the genus that the leaves are often

st<)matiferous on both sides, and in the intensity of aqueous exhalation

many eucalypts vastly surpass elms, oaks, poplars and various other

trees. The power of E. amygdafina to absorb moisture from the

ground is enormous. On the leaves of E. hfihrhina 91,000 stomata

per square inch have been found on the upper surface, and 104.000

on tlie lower E. cornntn is credited with 83,000 and 120,000 re-

spectively, and on the leaves of E. ki.rfoiikina 33,000 to 43,000 have

been found on the upper surface, and from 9"),000 to ltj6,00*> on the

lower, t

The same effect takes place with the rapid-growing acacias. TJiere

is a case in Natal where ten years ago a stream fed a hydraulic ram,

but the rtow ceased in consequence of planting the drainage area with

black wattles {A. decurrens, rar. moll la.).! Recently the wattles have

been cut down and tlie spi-ing has revived. The author knows several

places in the Transvaal where springs have been seriously affected since

the planting of this species or of silver rattles {A. di'currens, car.

deidhata). In some cases the springs ha\e completel}' dried up, while

" M'nnitis itf Prori-edhif/s of ItistUiififD) nf Ciril Eiif/liim:s, vol. olxii, p. 64.

t EncalnptH of Australia, by Baron F. v. Mueller, F.ll.S., &c., «!ve., who
suggests that the <Iifl"ereiice in the latter case may be <hie to a^e of tree^;.

i These were fonueily jilanted umler the )i;inie of A. itadlixtiihio.
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otliei-s show a lessened flischurge, and a cessation of ilow in winter
(the tlry season). The ultimate result may be extinction.

Along the Missouii bottoms in north-western Iowa and near
Canton, South Dakota, there are numerous large cotton-wood (Popu/nif

deffoide,s) groves, which have been planted for the special purpose of

drying the soil, and this has been done very effectively. This is a

large-leaved tree, and probably has a very great evaporating powei'.

Many works on forestry state that in flat country forests tend
to lower the natural water plane ; but it seems possible that the result

may at least partly be attributed to broad-leaved trees that grow better

on the plains, to smallei- rainfall due to lower elevation, and to a
greatei- depth of absorbent soil.

Although the amount of moisture absorbed by forest trees is large,

the quantity required by field crops is considerably greater.* Kisler,

from a lengthy series of investigations, reached the conclusion that

forests actually take up less than one-half as much water from the soil

as the average agricultural crop, and the following table by him is

frequently quoted :

—

Daily Consumption of W'atkk for Different Crop.s.

Crop.

Lucerne ...

Meadow grass

Oats "..

Indian corn

Clover

Vines
Wheat ...

%e
Potatoes ...

. Oak trees

Fir trees ...

SiltviKj of Re!<('vv(>irt<.— It is eas}' to see how engineering works are

affected by the freshets in an unprotected distiict, and how serious a

question it is for irrigation engineers. In South Africa so many
ditticulties have been encountered from the silting up of tanks and
reservoirs that many people ha\e formed the idea that large storage

leservoirs are impi-acticable. This is a very e.xaggerated idea, and is

largely due to the silting up of vevy small farm dams on the Karroo,

where e\ ery rain washes oil' the surface soil that has been loosened by
the sheep and goats. A reservoir was constructed at Beaufort West
in 187D, aiul in 1905 its capacity was found to ha\(' been diminished

to nearly one-half. In 1875 the storage capacity was appioximately
510,(»0(),000 gallons: but the capacity at the present time is only

208, 1()0,00(* gallons. The catchment area, some 70 square miles, is

typical Karroo veld, with ]>ractically no \egetation to break the rush

Inch.
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of the oft'-riow or to iiiduct' the tlf{H)sit of silt. NN'heie projicr aH'orcsta-

tion cannot be enforced, the aiithoi- leconunends protective phintations

above the water level, especially in the course of the storm-water flow.

In H fe«" years they would undoubtetlly liave a beneficial eftcct, foi-

there can be no (|uestion that such plantations, if grown as coppice,

wouUl act as silt traps, and intercc^pt not only all heavy material washeil

down, l)ut also a considerable amount of suspended matter. Two cases

illustrating this action of forests are cited by M. Marschand, who says

that the pasture surmounting the forest of Ofen, in the Grisons, con-

tained numerous torrents (whicli as the result of erosive action naturally

carried silt) ; but the water on arriving at the forest was spread o\er

the surface and very rarely penetrated to the bottom of the valley.

The other case is in the upper portion of the Munster-Thal, where the

discharge from an enormous ravine is arrested by a forest. Beds of

connnon reeds {Phrfiyniitcs comminiif), judging from their action under
natural conditions, should be very effective in certain localities, and
osier \\ illows might also be tried. It has already been pointed out

that forests, by obstructing the tlow of water, practically flatten the

gradients, lower the \elocitv ;ind prevent erosion, thus inducing the

deposit of silt and the discharge of clear water.

The (juestion of the afforestation of the catchment areas of reser-

voirs for town water-supplies has recently engaged the attention of

many civil engineers : for not only is silting diminished, but the quality

of the water is impi'oved. The Departmental Committee on British

Forestry that sat in 1902 recommended "that the attention of cor-

porations and municipalities be drasvn to the desirability of planting

with trees the catchment areas of their water-supply." This was
already being done at Vyrnwy and Torquay.* It has been estimated

that in 1902 the total catchment area supplying reser^oirs constructed

for waterworks purposes in Great Britain amounted to 576,000 acres,

irrespective of watersheds contributing to rivers from which supplies

aie taken b}' pumping. Many towns, including Manchester, Liverpool

and Biimingham, ha\e obtained powers for acquiring some 102,615

acres oi the watersheds supplying their reservoirs, and a plea has been

put forward that these areas should be partly afforested, t Many
water companies in the easterji .States of America are planting exten-

sively. Among these are the Metropolitan Water and Sewage Board
of Massachusetts, Woonsook (R.I.), Newhaven and Hartford (Corui.).

The value and importance of forest cover in conserving the water-

supply foi" the cities of Los Angeles and Pasadena, and the surrounding-

country is considered so gi-eat that tlie Los Angeles County Foi-est and
Water Association and the Pasadena Board of Trade have contributed

liberally towards the work of planting the mountain slopes.:;: A con-

* Siivreyor M. <(• C. Enf/inccr, 2G.9.02, p. o7(>.

^ Ajf'nre.itntioi) of WdtrrvorLs < 'ntrhniciif Arcdfi, \^y .1. I'arrv, M.I.C. K..

Uritisli Association, Southpoit, 190.S ; also evidence before Departiiiental Coiu-

luittee on Uritish Forestry. |». IBO.

:;: Year Book, Department Aiiriculture, I .S.A., VMYl.
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sidertible uinouiit of tree planting has also l)eeii cairied out in the

catchment areas of the resei-voirs on Table Mountain.
Value of Atf'oresfat'ioit.

—
'J'he great practical ronedy for desiccation,

Hoods, dongas, itc, is affoi*estation. Besides hjwering tempei-atu)e and
reducing evaporation, forests retai-d the melting of snow, covei- the

ground with a thick layer of moisture-absorbing humus, and when
on a surticiently large scale, induce a greater rainfall. The leaf mould
which is forme<l on the surface of the giound has ast<mishing powers
of absorption. It will letain twice its own weight of water, and it has

been shown that mosses of the genus Hypnura, which grow under the

shade of conifers, can absorb up to five times their own weight of water,

whilst peat mosses of the genus SphmjnHm absorb up to seven times

theii" own weight. The absorbent power of hunuis is about eight times

that of sand, and from two and a half to five times that of differeiit

argillaceous soils. It is therefore easy to see that a surface^ covering

with so developefl a hygroscopic property must be a powerful factor in

preventing Hoods, foi- we must assume a succession of very heavy rains

to completely saturate a thick bed of humus. An additional and im-

portant part is also played by the permeability of the soil, which must
not be confounded with the hygroscopicity. The combined action of

these two physical properties is that pai-t of the water percolates into

the subsoil, to strengthen tlie natural Avater-supply, while anothei- part

slowly finds its way into the neighbouring streams, and thus ctmtributes

to the permanence and regularity of How. The trees, roots and layers

of humus by friction, absorption, reducing the gradients, itc.—foim
such obstacles to the movement of water that, under ordinary con-

ditions, there is practically no surface travel in a forest, and conse-

quently no erosive action. And this protection is afibrded while the

commercial value of tlie timber is increasing.

An extremely convincing e.Kample of tlie moderating influence

that forests exercise on floods is to be found in two gorges on the

Colorado River near Austin, 'J'exas. The northern gorge is thickly

covered with an almost impenetiable growth of civlar and mixed
timber, whilst the upi)er slopes of the southein gorge have been

almost denuded. The former suflfers from neither floods nor erosion,

even after a heavy lainfall ; but in the latter evei'y vestige of organic

soil has been eroded, and the floods possess all the chai'acteristics of

a mountain torrent.* All the rivers near Geoi-ge, Cape Colony—the

•Swart, Kaimans, Silver,! Touw, Ac- now run with brown and «lis-

coloui'ed water. The forest has been more or less destroyed, and the

water is mostly the surface drainage tliat runs oif freely. Consequently

these rivei's rise and fall rapidly, and i>^i<- nearly tlry tluring droughts.

On the other ha)id the Glelx' liiver, that (hains the greater portioii of

the main Knysna forest, has an unfailing flow of ciystal water. The

* Thf Tinibir >,f the Eihnirtls I'hitnm „f 'I'r.nisfniil its U,hiti<,„ in Wiitir

Su/jjt/i/, (.'/iiiiiifr (tiid Soil, liy W. L. IJiay. • •^- Umeuti of Forestry, liulletin

X«). 49.

t So railed Iioiii the cUiai'iicss of tlu; water Ix'l'nre iletovestatiou l»e;;aii.
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annual Hoods i»ii the Mfiiain Ui\er, in Siain. inundate sum*' 20.000
scjuure miles in the neighhourhooil of Han<4;kok ; hut the catchment
area iv eoxered with such a dense i-rowth of juni^le that the rise is

slow and iiiadual. The water level steadily rises to its maxinunn and
then as steadily subsides. Hut should the protectini;' jungle evei- he
destroyed the cousetjuences must he disastrous.

The in\aluable protection afforded In' the natural conditions of

forest ijrowth can he provided hy aft'orestation under the guidance
of man. The French take the lead in carrying tliis work to practical

results. It is M. Surel. an /n</eiiipi(r dcs Ponf.s ft ChuKsxe'eH, who is

generally credited with being the first to realise the necessity of

attacking the floods at their origin and undertaking the definite

reclamation of the torrents.* His monumental work f was printed

by the ordei- of the Minister of Public Works in 1(^41, and the earliest

attempt at vphoixr-in'-ut was made two years later. Political events,

howe\er, soon put a stop to them, and thev were not again under-

taken until 1(S60 : but over forty years of experience in numberless
works undertaken in the Alps, Pyrenees, Cervennes, ttc, have pro\ed
the accuracy of Hurels views. Up to the 1st January, 1900, the

total area acquired by the State for the reclamation of torrents

amounted to 162,974 hectares, and the area reforested to 87,770
hectares. The actual expenditure, including the acquisition of land,

has been 66,418,000 francs. Out of the 1462 torrents known in 1893,

G54 ha\e been taken in hand and 168 entirely reclaimed. Among
these are 31 that were classed as irreclaimable i by engineers less

than fifty years ago. § These practical results are largely due to

Mon«. P. Demontzey. His first success was the extinction of the

formidable torrent of Labouret, which was entirely reclaimed in 1874.

This and other successes justified an attack on the celebr-ated torrent

of Riou Bourdon X, one of "the largest, oldest and most terrible of

all those in the French Alps," and to-day " If numstre" so long the

terror of the inhaljitants of Barcelonnette, has become an inoffensive

stream, the waters of which now irrigate the crojis that it had so

long devastated and threatened to swallow up. Another case that

might be mentioned is that of the 8ainte-Marthe, near Embrun. The
afforestation commenced in 1864. and was so successful that within

five years the torrent had become a streamlet, and was safely spanned
by a simple foot bridge with only 20 ins. clearance.

|j

Tn referring to the Hoshiarpur Chos (previously mentioned), both
Mr. Ribbentrop and Prof. Schlich assert that the evil could be cured
by scientific afforestation. And Mr. J. S. Gamble, CLE., F.R.S.,

n»aintains that the regulation of the rivers can only be accomplished
by the conservation of the forests at their sources, and that very little

* StreHieiir maintains that all the ohservations and speculations hy Ffv-ncli

authors hail been anticipated liy Austrian writers, dating from F. von Zrillinuer

in ITTH.^

t Etude sur Ics Torrents des Hantes-Alpes. J Coinmc hicnrahlrx.

§ Emnomie Forrxtih-r, by (}. Hnff'el, p. 13S.

li
Le't Torrents, dr., \,y S\. ('. ile liastelica (ipioteil by I'rof. Itrown).
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has yet been aceoinplished in protecting the collecting ground of the
rivers in northern India, on which depends the immensely important
<]uestion of securing a permanent supply to fill the great canals. In
his opinion the most important function to be served bv forests in

India is the protection of the water-suppl}'.*

The effect of deforestation on the natural water-supply has attracted

the attention of many scientific men in the American continent, and
the foremost statesmen I'ealise that it is a question of national import-

ance. Lord Grey, the Governor-General of Canada, in opening the

Canadian Forestry Convention at Ottawa in January, 1906, said that

he was impressed with the urgent necessity of focussing the best brains

of the Dominion on the forest <|uestion. He had seen in India, Asia
JNIinor, Greece and Italy extensive tracts of territory, once inhabited by
a strenuous, prosperous and numerous population, leduced to the misery

of barren desolation by the deforestation of the country.

After many generations of ruthless tree cutting a sound forest

policy has been inaugurated in the United States of America. In

1891, Congress provided that the President "may from time to time

set apart and reserve any pai't of the public lands wholly or in part

covered with timber or undergrowth." President Harrison immediately
proclaimed more than 1,250,000 acres in Yellowstone Park as a timber

reserve. Since then other areas have been added and other Presidents

have interested themselves in the question. In 1902 there were over

46,000,000 acres of national forest reserve, and Congress passed a P.ill

for the purchase of an additional area in the southern Appalachian*^ of

not moie than 4,000,000 acres in extent.

The perpetuation of the streams and the maintenance of their

regular fiow, so as to prevent fioods and preserve the supply for watei"-

power, ai'e among the prime objects of f(irest preservation in those

mountains. Nothing illustrates more fully the need of this than the

fact that on the neighbouring streams, lying wholly within the Pied-

jiiont plateau—where the forests have been cleared fi-om areas aggre-

gating from 60 to HO per cent, of the whole—tloods are fi-equent and
excessive. During seasons of pi-otractod drought some of the smaller

streams almost disappeai', and the use of the \\ater-p(jwer along their

course is either abandojied or largely supplonented by steam. Each
forest resei-ve iii the United States has been set aside for some specific

purpose, particularly with reference to the protection of the head waters

of .streams used for irrigation.! Those west of lat. 100° W. lia\e been

created on account of their enormous value in conserving the rainfall

and increasing the water-supply in those desperately ai'id regions.

liii.ii-off from Forestfd and Xoii Fon^xtt'd Are<(^. — It appears that

Ncry few actual records comi>aring the How -oft* from forested and
non-forested areas have been kept. Maiiy recognised authorities on

forestry state that no such records exist ; l)ut after prolonged researcli

* Forests of Itidin and their Mannffenient, by •'. "s- «;aiiil)Ie, C.I.E., F.U.S.,

Royal Colonial Institute, January, 1903.

I
Irrigatioti, by I"'. H. Newell, j). 38.
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thr authdi- has found the n?.sult of some observations recently pub-
lisheil by ^Ir. J. W. Touniey.* These are so striking that they are
i-eprodueed in full. He says that, as a result of a careful study of the
behaviour of the stream flow on several small catchment areas in the
Han Bernanhno Mountains, it has been found that the effect of forests
in decreasing the surface How on small catchment basins is enormous.
1)1 the following tables three well-timbered areas are compared with a
non-timbered one.

Prkcipitation and Run-off during December, 1899.

Area of Catch- Condition as

ment Basin. to Covei-.

8(]. Miles.

0-70

105
1-17

•o3

Forested

Non-forested

D • -i. I

Run-oft
Frecipita-

. •

^ per buuare
tion. '^ ^r-i

Aide.

Inches.

19

19

19

13

Acre-feet.

36

73

70

312

Run-off in Per-

ce)itage of Pre-

cipitation.

Per cent.

3

<)

6

40

At the beginning of the rain}' season, in early December, the soil

on all four of these basins was very dry as a result of the long dry
season. The accumulation of litter, duft', humus and soil on the

forest-covered catchment areas absorbed 95 per cent, of the unusually
large precipitation. On the non-forested ai-ea only 60 per cent, of

the pi-ecipitation was absorbed, although the rainfall was much less.

Kainfall and Rux-off during January, February and March, 1900.

Area of Catch- Condition as Precipita- ,,

tion. I
P^^: ^^»"^'"^

ment Basin. to Cover.

>S«i. Miles.

0-70

105
1-47

•53

Forested

Non forested

Inches.

24

24
24
16

Bun-oft*

Mile.

Acre-feet.

452
428
557
828

Run-oft' in Per-

centage of Pre-

cipita tioii.

Per cent.

35

33

43
95 '

One striking feature of this table as compared with the previous

one is the uniformly large run-off as compared with the rainfall. This

clearly shows the enormous amount of water taken up by a dry soil,

cither forested or non-foi-ested, as compared with one nearly filled to

* The Belntioii of Forests to Strmm Flon; Year Book, Department Agricul-
ture (I'.S.A.), 19M3.'
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saturation. Another feature is tlie enormous percentai^e of lun-off

from a saturated treeless area.

Kapiihtv of Decrease in Ri x-off aftek the IIaixv Season.

Area of

Catchment
Basin.

Sq. Mile^

0-70

Condition as

to Cover.

Forested

T^ . ., April Run
Frecipita- ^ ™

,.
^ oil per

^^^"-
Sq. Mile.

Inches.
1-6

Acre-feet.

153

1-05
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Mr. TouiiK-y srates tlwil. in humid i-egimis wliere tlie pieeipitatioii

is fairly esciily distiilaited over tlu^ year, ami where the catchment
area is sutMcieiitly large to permit the greater part of the seepage to

enter the stream above the point where it is gauged, the evidence
accumulated to date indicates that stream How is materially increased
hy the presence of foiests.

In regions characterised by a short wet season and a long drj' one,

as in southern California and in many other portions of the West, pre-

sent evidence indicates, at least on small mountainous catchineut areas,

that the forest \ery materially decreases the total amount of run-oif.*

This important ([uestion is now being investigated by the Swiss expeii-

mental station in the Emmen Valley. Observations were commenced
in 1900. but the authorities have not yet issued any report. Gaugings
in connection with new forest plantations have been instituted in the
Transvaal.

Many factors, such as the geological fortnation, pliysical condition
of the soil, topogra[)hy, incidence of rainfall and even the variety of the
trees, largely conti'ibute to the lesult. The action of various trees is

referred to on p. Il'O in connection with their effect on springs and
swamps.

HoAu/ull . —T\\id eti'ect of forests o\\ rainfall has long been a dis-

puted point, and observations are still being continued ; but the most
modern results are in favour of the forests. The lowering oi tempera-
ture in wc>ofled regions is purely a matter of physics, and a surface

which keeps the air moist and coul, and frf)m which there is as much
evaporation as takes place from extended forests, must have a tendency
to increase the amoiint and frequency of precipitation, as contrasted
with an open, dry country, but one in wiiich the conditions ai'e other-

wise similar. This is the opinion of Dr. Hann, who admits that forests

frequently pioduce clouds, and that some sort of clouds are constantly

.seen to dis.solve over open country. He says that, as far at least as

the tropics are concerned, it may be concluded, with a good deal of

certainty, that forests may actually increase the amount of rainfall.

He then, in supi)ort of this view, refers to the writings of Blanforcl,

llibbentrop, Muttricli and Hettner, who deal with regions as far apart
as India. Germany and 8outh America, and adds, " Extended forests.

even in middle and higher latitudes, certainly ha\e some intluence in

increasing the fre(juency of rainfalls, but it is almost impossible to

determine the extent of their intluence by measurement and obser

vation.f HuiFel maintains that the effect of forests is to increase the

quantity and frequency of the rainfall, and that as this has been
proved by numerous lainfall returns it should be considered as a well-

established fact. The mean of thirty-three years' observation at the

experiment station at Nancy proves that the increase of rainfall pro-

duced by the forest amounts to 23 per cent. The tops of branches

'' But increases the regularity of the <lisehar"e.—AuTHOi;.
i HfiiiilhfinJ: nf <'f'nyirtf(>li>fi)i. Prof. J. Hanu. University of Vienna, pfi. I'.t'i

et sei{.

I
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of trees are constantly cooler than the surrounding air, and con-

dense at times enormous quantities of water vapour, which is returned

to the soil. It has been established by the experiments at Nancy that

the forest soil receives, at least in general, more water than the

adjoining land in spite of the screen of foliage* In the Cordillera,

at Bogota, clouds with rain falling from them can be seen hanging
over the forests, while near by, over ground which is covered with

shrubs, or is used for agriculture, the sky is blue and the sun is

shining. It appears, further, that this open country has been de-

forested, and that with the change in the covering of the soil the

climate has also changed to some extent.

f

Local showers may well be supposed to precipitate some of the

moisture evaporated from lake, swamp or forest, that is retained

in the neighbouring atmosphere. If this is true, then water storage

and extensive evaporation from forest areas should be credited with

at least a part of our local showei's. To any one who has seen clouds

gathering over a wooded mountain and fading away on the other side,

the question must have been suggested. What would happen if they

were bare mountains heated by the sun ? The history of such isolated

places as Madeira, St. Helena, Mauritius, etc., supplies the answer : for

in each case the destruction of forests has been followed by a decreased

watei'-supply. The amount of condensation from saturated clouds on
Table Mountain, which often presents a remarkable siglit wiien covered

with a white " table-cloth " of cloud, has been investigated by Prof.

Marloth. The observations consisted in comparing the contents of

two 5-inch range-gauges. One was left open in the usual way and tlie

other was surmounted with a framework 1 foot high, consisting of

four vertical wires and twenty reeds connected at their ends with

wire netting. Between the 21st December, 1902, and 1st January,

1903, the gauge with the i^eeds had collected 15-22 ins. and the

open gauge nothing. On the 11th January the open gauge was again

dry and the reed-gauge contained 14-64 ins. Between the 21st

December and 15th February tlie total amounts gauged were 4-97

and 79-84 ins. re.spectively. At the AVoodhead Reservoir (altitude

2496 ft.) during Januar}'^, 1904, the gaugings were 1-83 and 13- 73 ins.,

and in January, 1905, were 1-45 and 15-86 ins. J Although it

may be open to some question whether these results give the actual

condensation that takes place in nature, or are partly due to the

mechanical interception of particles of water, they are believed to be

the first ever recorded, and prove beyond question the enormous
influence exercised on precipitation by mountains (•lf)thed with vege-

table yrowtli.

* Econoinie Forest ir re, by (J. Huil'el, pp. l'2-2 if xcip

t Die CorcUllere von BognUi, I'et. Mitt.

X Experiment on Tahle Moiuitain for a-icertainlnfi tlie Amount of Moisture
deposited from the Soiith-East Clouds, by R. Marloth, Ph.U., M.A. Transnr-
tions of the South African PJiilosophicnl Snricttj, \t)I. \iv, pai-t 4, HK)3 ; aiul

vol. xvi, part 2, 19(>o.
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A vorv interestiiii;' fact in eojinectioii with forests is that it is an

extremely (hingcrous thing foi- an aeronaut to pass at a low elevation

over the crest of a mountain that is heavily -wooded on the other sicle,

as the balloon would at once descend. The same thing occurs when
ballooning over rivers and lakes, and results from a tendency to a

descending movement of the air and the increased density of the gas

caused by the cooler atmosphere. The air is colder over forests, and

this prism of cold, humid air is said by Mouillefert to attain a height

of from 1000 to 1500 metres. In connection with the relation of

forests to rainfall, it is interesting to note the reputed effect on

hail-storms.

It is stated by Mons. P. Mouillefert that numerous (observations

made in different places prove that forests have a great intiuence on

hail-storms, and that wooded districts suffer less damage from hail

than others.* Another recent Fi'ench author, while admitting that

the recorded observations afford a strong argument in support of the

useful action of forests on hail-storms, says that absolutely convincing

facts are still too few in number for a definite conclusion to be

formed.!
The design for all irrigation works from rivers is vitally affected

by the regime of the flow. The headworks that would he suitable for

perennial rivers of slight fluctuation might be quite inadequate when
the flow varied from a small stream to violent freshets, rising 30 ft.

and over in a few hours. Such cases are quite common in South

Africa, and in some districts—as, for instance, in the lower reaches

of the Sunday River in Cape Colony—practically all the available

water during the growing season is supplied by the intermittent floods

caused by thunderstorms in the mountains long distances away. In

such cases the intakes have 130 be specially protected, and, as the floods

rapidly subside, it is necessary to have canals of lai"ge carrying capacity

so as to distribute the water while it lasts. The irregularity and vio-

lence of floods vastly increase the cost of storage reservoirs, not only

for waste weir construction, but also for holding capacity to equalise

the uncertainty of supply. The larger the proportion of the catch-

ment areas which is shaded by forest vegetation, the more favoui'able

and sustained will be the water-supply. Here, then, is a mission for

forestry and engineering to undertake. Mr. Buckley mentions the

value of well-wooded catchment areas, and attributes the fairly con-

stant discharge of the Suri-uli Naddi and its tributaries to the fact

that they draw their supply from mountains which are overgrown
with impenetrable forests.;

Then for the irrigation engineer, whose interests extend beyond
mere questions of construction, and who takes an active interest in

promoting the duty of water after it has been delivered on the fields,

the question of the growing ti'ees for wind-breaks is of no small im-

portance. It is claimed that on level land they are effective to a

Trnite de Sj/li-'icaltwre. \ Economic Forestiihx, by (x. Hutiel.

Irriffotioii in Indui and Enmit, by R. B. Buckley, M.I.C.E., p. 71.

i2
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distance at least ten times the height of the trees.* Water is lost nor

only when it juns off into a stream, but also when the winds entice it

awav from growing plants l)y evaporation. This increases greatlv

with the increase of the wind velocity, and a plantation on the wind-

ward side of a farm will greatly lessen the loss. Nearly all soil would
furnish abundant water for the growth of plant life were it not for the

less by evaporation. The conservation of this moisture may prove

more important than an increase of rainfall, and more feasible than

the application of water by irrigation. The value of wind-breaks tor

minimising the evapoi'ation fiom the soil may not appear of practical

interest to those who live in a humid climate : but in the arid and
semi-arid legions the desiccating effect of dry or hot winds is tremen-

dous. The author has seen tlourishing crops wilted in a few hours bv

hot winds, and giving every appearance of suff'ering from a prolongc*!

drought. It is stated that" in lyf>8, 21,000,000 bushels of corn were
lost in the JState of Kansas through the influence of hot, dry winds.

t

Experiments show that, given a certain condition of soil anrl a brisk,

dry wind, the surface ground may lose in exceptionally favourable days

2, 3, and even 4 lbs. of w^ater per square f*>ot per day, eijuivalent to more
than 40, 60 and 80 tons per acre. These high rates of exaporation.

however, are not maintained for long peiiods : but losses during seven

days have amounted to 9-13 lbs. per' square foot, or a dail}' i-ate of

1-3 lbs., and in four days as high as 1'77 lbs. per square foot.:;: Sucli

rates of evaporation, if applied to the surface of a reservoir, would re-

sult in a verv serious loss of storage (see p. 117). The enormous losses

from e\aporation on the Karroo—estimated at about 90 ins. per annum
—are undoubtedly due to exposure to hot, (hying winds. Many
foresters are perfectly satisfied to devote their attention to tree grow-

ing pure ;ind simple, without consideiing flie effect 07i the district or

the influence on public works. The civil engineer, again, often accepts

existing conditions without realising how far they could be modified

by the work of the forester. An instructive example of the efi'ect of

forestry on engineering occurs at Port Elizabeth, where the whole
prol>lem of harbour works has been revolutionised by the afforestation

of the neighbouring sand dunes.§ The Department of Pouts et

Chaussees in France has had its expenses for maintenance and con-

struction of roads and bridges very materially reduced by the reboise-

ment of the Alps and other mountains. The extension of forests

woukl undoubtedly have a similar effect in lessening the losses from
wash-c>uts on the South African railwavs. ft is to the investigations

* (;. I.. Clotliiei ill ^'ear Uook of Agricultnial [department (T.S.A.), If«t4,

i».
-im.

^ See Amuial Kei.ort of UIkmU' Islaiitl \'j,r\. K\jt. Stii., I!)0(» 1. p. 2Ki.

Wiiidf Iiijiij-ioiis to \'r(irtfit'u»i and Crn/t.s. h\ ('. \'.. ('uv{\>. linllrliii II.

\\cather i'.ureaii (I'.S.A.), part ii, ISH.l.

:J:
See valualdc information in I nii/tifinii (mil Ih-aniinii , hy I'rof. !•'. II.

Kin-(, p. 14S.

!? Ecclaniatioii n/ Ihift Sinnh in ('(t/n I'liloini. .\liniitf> of rroceediii.us of

the Institute of Civil Kngineers, \(>1. d.
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ami repoits of M. Suivl—an enginoer of tliat corps, wlio realise*! the
overlapping of the two professions— that France is largel}' incfebted for

the works now in progress for the reclamation of torrents and the })re-

vention of tloods. Atfbi'estation is of vital inii)()rtaiice for maintain-
ing tln' pei-manence of streams ; and the forests that creat<? natural

reservoirs on e\ery sipiaie yard of theii" surface, and form the ••}ii«^f

source of water-supply, should he preserved at all costs.

lo._8()^[E NOTES ON UNDERGROUND WATER.

By A. 1). TiDHOPE.

The practice of boring for water in South Africa is extending, and
considerable success has attended the efforts of tliose who have em-
barked in this enterprise, with great atlvantage to the stock farn)ers in

particular and to agriculturists to a certain extent.

Under the Government subsidy system records are, no doubt, kept

of the quantity of water obtained and other details, which would be of

great interest if published in complete form as the results of several

years' work.

The quality of water obtained from underground sources is, h<iw-

ever, hardly recei\ing the attention it deserves, especially, in the

author's opinion, with regard to its effect upon tlie land, when used
for ii-rigation, wjiich will eventually, it is hoped, form a subject of

special investigation

The Railway Department has naturally confined its search for

water to the narrow strip of land traversed by the railwa}'^, and to those

places where water for locomotive purposes is chiefly requii-ed. By
the courtesy of the general manager of railways, the details of some of

these bore-holes, selected as covering a fairly w ide area, are recovered

from dusty shelves of oflicial records referred to in our president's

address, and are given in this paper, and show generally how highly
charged with salts our underground supplies are.

Where a water level is shown in the tabular statements with
supply Nil, it means that water put into the hole for drilling pui-poses

w<juld stand at that level or that there was a small seepage into the
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hole, which would fill to that level, but the quantity could be exhausted

by pumping a very few minutes.

The analyses recorded are those taken of the water first obtained

from the bore-hole after pumping for some hours, generally sixty, and
there is little doubt but that with subsequent pumping the (juality

of the water has not improved, but appears harder than when first

tapped. The proof of this is in the condition of locomotive boilers,

and the complaints of persons using the water. Only a few analyses

of the water have, ho^ve^"er, been made after the expiry of several

months' intermittent pumping from a bore-hole. An analysis of the

Aberdeen Road bore-hole water, made thirty-one months after the one
shown in the tabulated statement, showed :

—

(

Total solids at 105 C
Chlorine ...

Is^itrogen as nitrates

Nitrogen as nitrites

Domestic.

Ixcrease.

In grains ppv gallon. La grains per gallon.

... 19300 125-6

... 67-10 51-0

Trace
Considerable Considerable

In parts per million. In parts per million.

Ammonia—free... ... ... 1-066 1-048

Ammonia—albuminoid... ... -184 -1838

Oxygen absorbed in 15 minutes 1-7616 1-7616

Oxygen absorbed in 4 hours ... 2-1764 2-1114

(Not suitable for domestic use.)

Total solids at 180 C 175-2

Silica 2-04

Oxide of iron and alumina ... -30

Lime 40-08

Magnesia 18-59

Alkalies calculated as Na., O ... 23-80

Chlorine .'
... 67-10

Sulphuric oxide ... ... ... 25*37

Locomotive.

In graitis p>^'>' gallon. In grains per gallon.

110-0

-78

•14

28-62

13-56

10-64

51-0

19-53

Hardness—temporary
Hardness—permanent

In jmrfs per 100000. In parts per 100-000.

... 43-2 8-5

... 72-51 62-79

and special arrangements had to be made to supply employes with

suitable potable water.
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Dining the piogress of boring at Moitiuier station some ga.s was
struck at a depth of 105 ft., and proved inflammable. None wan
collected for e.vamination, and there seemed to be only sufficient to

make the water lively when it rose in the bore-hole.

It appears fn>m the results that the indurated bluish shale alter-

nating with sandstone gives promise of good wattn-. The water at

Willowmore proves in practice not good for locomotive purposes ; the

shale at ^\'illowmore is nearly as dark as at Vondeling, where the drill

foreman described it as black ; both are in Bokkeveld beds. Red and
grey, or blue marl, Uitenhage beds, is evidently heavily charged with

salts, as are most of the heavy claj^s of South Africa ; see analyses of

water at Uitenhage, .Sandflats and Glenconnor. In the Stormberg
lH>re-hole, however, which is beside the Stormberg-Rosmead line, the

red shale and clay, which one would expect to be " brak," proved to

have fairly good water infiltrating through or confined below.

Where dolerite has been pierced, in the hopes of getting a supply

below, the results have varied. At Bedford station there is practically

no water either upon or below the dolerite, while at Aberdeen Road a
good supply was obtained below a bed of dolerite.

In all cases the bore-hole is continued for 8 or 10 ft. below the

point at which the maximum amount of water is entering the hole, as

a sump below the pump. Boring was done by drills, the property of

the Railway Department, under direction of the engineers.

The analyses of water were made by the Analytical Department
of the Government at the instance of the Engineers Department of the

C.G.R. Analyses of some natural springs near the railway are given,

in addition to the bore-hole waters.
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PRESIDENTIAL ADDRESS.

SOME ASPECTS OF RECENT PROGRESS IN PURE AND
APPLIED NATURAL SCIENCE.-

By S. ScHoNLAND, Hoii. M.A. (Oxon.), Ph.D., F.L.S., C.M.Z.S. .tc.

It is now nineteen years almost to the day, that I first arrived

in (Jrahanistown from England. During these years the progress of

the biological sciences has been so enormous that it is almost hopeless

to keep pace with it : but the changes which have occurred in the

position occupied by the biological sciences in this country are even

more marvellous, and I should like to dwell upon them for a few
minutes, as I am sure few people can realise how great they are.

When I tirst came there was scarcely a first-class microscope in

the country, with the possible exception of some in the hands of

medical practitioners. I am pretty safe in stating that there was
no public institution owning one. The South African Museum in

Capetown, the Cape Government Herbarium, and the Albany Museum
in Grahamstown, were the only public institutions in South Africa

where natural science, from a scientific point of view, was cultivated,

and there were only a few enthusiasts supporting these institutions,

which were tolerated rather than looked upon as a concomitant of

civilised life. The number of people who had a competent knowledge
of pure or applied biology was very small indeed, and bibliographical

resources for working on the plants and animals of this country

were miserably inadequate. Sir Andrew Smith's Fauna, of South
Africa, Harvey's Genera of South African Plants, the three tirst

volumes of the Flora. Caiiensis, De Candolle's Frodromus, Sharpe
and Layard's Birds of South Africa., and Trimen's Butterflies \vere

the most important publications to which we could then turn for

direct information in museum or herbarium work. Of course there

were innumerable scattered publications on the South African fauna
and flora, to which, however, only a few had access, the public

libiaries and the libraries of our museums being very poorl}' sup-

plied with them. The teaching of zoology had never been attempted.

The teaching of botanj^ had been attempted at the South African

College by Professor MacOwan, but had been given up. In a few
schools botany was taught from English text-books, with the usual

terrible results.

* Publislied in the Afrimn Monthlj), Aug\i^<t, 1908.
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Such was, briefly, the state of utt'airs when 1 took over tlie curator-

ship of the Albany Museum. I will not go into other difficuhies

which I liad to encounter, nor will I detail the noble help which I

received from various individuals in dexelopino- that institution, but
I should like you to realise, that working- on purely scientific subjects

in tliose days meant meeting- with M'et blankets in pretty well every
direction. Of course a similar state of aftairs existed in other

branches of science out here, and that also has been radically altered.

It is not ni}- purpose to review the progress made—the pages of our
scientitic journals bear elocjuent testimon}^ to the enormous amount
of work that has been done, and the advances which have been made
during tlie time under review. I liave only to mention the names
of Sclatei-, Broom, Stark, Duerden, Gilchrist, Purcell, Peringuey and
Marshall on the zoological side, and Bolus. Marlotli, Sim, Pearson,

Macr)wan and Wood on the botanical side, and at once there will

arise in yonv minds the picture of the numerous gaps wiiich ha\e
been tilled up, and the excellent work which has been done on broad
lines in our own country to advance our knowledge of South African

animals and plants. As far as practical application of biological

scierice goes, I have otdy to mention the names of MacOwan.
Lounsbur}-, Tiieiler, Bnrtt-Davy and Sim. and refei- you to the pages

of the various agricultural journals published in South Africa, all

started since my time, to show that on the practical side also an
enormous amount of work has been done. I could have made the

list of names very much longer, and perhaps the very number of

names of workers would in itself be a proof of how (litferently we
are situated nowadaj^s. Of course I must not forget to mention the

work which has been done outside South Africa to help us. The
British Museum catalogues, especially those of birds and reptiles,

have marked an important advance; also the marine work done on

the material collected under Dr. Gilchrist's supervision. Speaking

of my own subject more particulaily, I would like to express our

indeVjtedness to the authorities at Kew for the progress made during

recent years with the Flora CapensU, much of which will stand, for

many j'^ears to come, as standard information, while other parts at all

events will serve as a useful ground-work for future workers on the

subject.

Now a great deal of the work thut ha.s been done, and a vast

amount more that renuiins to be done, consists in de.scribing as ac-

curately as possible our living species of animals and plants; but if

we are to believe a gi-eat many, who probably never seriously tried to

clas.sifj^ any portion of either the vegetable or animal kingdom, then

those who, either by virtue of their position as keepers of collections,

or by choice, try to advance the so-called species work, are a parcel of

fools hunting after a shadow. We have been told ((uite .seriousl3'' and
plaiidy that no such thing as a .species exists.
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We are mutv used now to startling results in recent scientific

researches, wliich (lestro\- our most fundamental conceptions. I need
only remind you of tlie unexpected results which the discovery of

radium has brought forward, and of tiie results of recent researches in

animal and vegetable physiology, to some of wliich I will refer later

on. An old teacher of mine, Professor Landolt, a man with a
thoioughly sound reputation, stated quite recently, that in certain

ciiemical reactions, which he had carefull}^ investigated, there w^as

undoubtedly a loss of substance, which was greater than the possible

experimental error, a small portion being evidently dissociated into

some elementarj' substance, of which we have ver^^^ little, if any, con-
ception. If our species also evaporate, when they are carefully

examined, then the vast amount of labour and monej^ spent on tiieir

elucidation would naturally be thrown aw^a3% and it seems, therefore,

legitimate to inquire whether they are so shadowy as some people
would make us believe.

Nobody can realise more plainly' than I do, how difficult it is to

adjust specimens to catalogues and descriptions, and I would be the
last to attempt to defend the Linnrean concept of the species as an
entity immutable and constant, incapable of either degeneration or

modification; but I am afraid that the fact that species vary to a
greater or lesser extent has in a certain measure obscured the question
whether species are entities at all, because it has prevented us from
defining accurately what a species is. Such a definition is even to-

day practicall}- impossible, yet if they were such elusive phantoms as
some think, we might well leave them altogether and follow the
monographer of the corals in the British Museum, by calling new
finds, as a writer recentl}' put it, " Chunk No. 1 from the Australian
Reef " or " Chunk No. 2 from the Indian Ocean." However, it can-

not be too strongly insisted upon that classifying little bits of the hard
parts of corals does not mean dealing with species.

Only recently a distinguished mycologist has stated :
" The reality

of the species is neither evident nor demonstrated ; it is a postulate

which is at tlie bottom of all sj^stematic studies. The limits of real

species are for the most part unknown to us ; w^e give them conven-
tional limits determined solely by our means of investigation and
according to the wants to which classification responds." But I

venture to think that he is to a certain extent begging the question.

Mycologists especially are confronted with such difficulties in deter-

mining the range of a species, that they are driven to the necessitj''

of giving specific names as it were to fragments of species, just as-

paheontologists will give a specific name to an isolated tooth, another
name to isolated leg-bones, &c., until a lucky chance enables them to-

sweep away numerous names and combine them under the name of the
whole animal. Similar exaniples will occur to everybody fannliar

with vegetable pah^^ontology.

K
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There can be no doubt tliat tlie study of species has received a

powerful impetus from the doctrine of evolution, and that no other

rational explanation of affinities has been ottered ; but we must not

close our eyes to the fact that, except in the very broadest outline, a

phylogenetic classification has so far not been realised, at all events

not in botany. Tlie same author whom I have just quoted, M. Vuil-

lemin, says: " This is a goal at which we may aim without having the

slightest ilhision that we shall ever reach it, just as the polar star

guides the navigator, who never dreams of reaching it."

It is now close on fifty years since Darwin published his Origin of
Species, a work which will live for all time. It made evolution the

keynote not only of all biological work, but forced it also on all

other branches of human knowledge. Yet the principle, by which
the origin of species was supposed by him to have been brought

about, is by no means generally admitted by those who make ques-

tions of this nature a close stud\'. " The origin of species by

means of natural selection " was first denied by those who could not

or would not believe at all in evolution in the organic world. Their

number has gradually decreased until nowadays they are, amongst
serious students, a negligible quantity; but, on the other hand, other

principles have from time to time been urged forward, principles which
either excluded natural selection by the survival of the fittest, or, at

all events, supplemented it. Amongst the former was Neo-Lamarck ism,

which stipulated the transnnssion of acquired characters, and lately

De Vries' mutation theory has found many adherents.

The recent researches of Hugo de Vries have done a great deal to

bring the question of objective existence of species again into the

foreground. In fact, his mutation theory becomes unintelligible if

species are grading into one another without any definable limits.

It is not my purpose to examine his evidence \ery closely, but 1 must
«ay that, while I have to admit that much of liis reasoning is based on
sound evidence, I nnist hesitate in acknowledging with him that we
can see species arise, as it were, before our eyes.

At one time it was thought that specific constancy was, at all

events, absent in many of the lower vegetable organisms, such as

bacteiia. Botanists, sucii as De Bar}^ and Marshall Ward, strongly

opposed this view. On the one liand, it was true that frequently

moj-phological differences between the various so-called species could

not b(! observed : while, on the other hand, many showed a wide range

both in morphological and physiological properties. 'J'he minute studies

of recent years have confirmed these facts as regards variation, while

the views as to the constancy of the species of bacteria have also

been confirmed. Thus Van Calcar fcnnid that the tubercle-bacillus may
have three different types of growth when observed in artificial cultures

without changing its specific nature.

The doctrine of tlie specific constancy of bacteria was greatly
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strengthened by tlie discoveiy of the bacteria poisons, the toxins, and
ol' tlie anti-poisons, tlie anti-toxins. Only the di])htheria bacillus is

capable of secreting the diphtheria toxin, and only this toxin pro-

duces in the body of animals the speciHc anti-toxin. Thei'e is no way
of proving the existence of the toxin except by its specific affinity

to its anti-toxin. Thus a number of micro-organisms, in wliich mor-
pliological differences have hitherto not been detected, can at pre-

sent only be identified by the specific activity of their poisons.

Yet at the back of this there must be a definite constitution of

the protoplasm of each species. In spite of innumerable attempts,

nobody has liitherto succeeded in turning the hay bacillus into the

anthrax bacillus, although the virulence of the latter can be modified

within very wide limits. Judging from the clinical course of the

bubonic plague, there can be no doubt that the bubonic plague
bacillus lias lasted unchanged for hundreds of years. At the same
time it is well known that many pai-asitic micro-organisms, like the

tetanus bacillus, can live as saprophytes outside the bodies of their

usual hosts without losing their infectious character, and this shows
again the wide physiological range of some species. Amongst other

simple organisms in which an enormous specific per.sistenc3^ has been
observed, I would point to certain diatoms which have remained un-

changed, as far as their skeletons can show us, since the carboniferous

period.

As regards higher animals and plants, numerous instances of high
constancy of species are known. At an early stage of the controversy

following on Darwin's publications, Schweinfurth pointed out the

identity of some of the plants found in ancient Egyptian tombs
with plants living at the present day, and Carruthers pointed out
the difficulty of reconciling this fact with Darwin's theory ; but we
<jan find similar difficulties wherever we turn. I may mention that

in my work on South African succulents I constantly refer to figures

and descriptions published a couple of hundred years ago, and I fre-

x^uently find that our species can be accurately identitied by them.

But we have proofs that many of the highly developed species have
persisted unaltered very much longer, again during whole geological

periods. Will anybod}^ e.g., deny that some of the plants connnon to

the neighbourhood of Grahamstown and Capetown nnist have parted

company thousands of years ago ?

But there are more striking examples. Take, for instance, the

species of plants occurring at the south corner of America, which are

identical with those of the Arctic or northern temperate zone. What-
ever the cause of this curious distribution is, these species show us a
constancy of type that has to be emphasised when we see people

looking down with contempt on " species-mongers."

I will give two more illustrations of the persistency of specific

types through geological periods. The first refers to fishes on both

k2
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sides of tlie Lsthiuus of Panama. These have been separated since the

late Miocene or earlj' Pliocene, and can in manj' cases hardlj' be dis-

tinguished as varieties. The other is again taken from mj^ own subject.

Cleuient Read and Eleanor M. Read in a recent number of tlie Journal

of the Linngean Society {Botany, Januarj' 11th, 1908) published a

paper on the pre-glacial flora of Britain, and showed that there are 147
species of llowering plants, which, as shown by the remains of their

seeds or hard parts of the fruit, have persisted from pre-glacial times

to the present time. There does not seem to be the slightest doubt
about the trustworthiness of the results of these two workers. If

their results are accepted, then we may safelj'- conclude that a good
many more species have persisted through such a long period in such

a maimer as to show the same fine details by which seeds of allied

plants are distinguished. Of course, in any case, the plants identified

are onl}' those the remains of which are likelj' to be preserved in

estuaries, and those whose seeds are suitable for preservation in the

fossil state. This investigation throws sidelights on a number of

important (|uestions, and proves that many species have persisted

unaltered in Britain from pre-glacial times to the present day, and it

makes the conclusion justifiable that the majority of British plants

have done the same.

The earlier botanists and zoologists were rather inclined to tr}^ to

make too much of the constancy of species, and looked upon variations

as a nuisance, as the3' interfered with their cast-iron rules of classifica-

tions. But even at an earl}'^ date after Darwin had tried to build up
his theor}' of descent on the basis of natural selection, and when many
looked upon species as mere shifting phantoms, some of our deepest

thinkers recognised that each species represents a definite entity, and
the problem how such entities could change into entities of a different

nature received a much deeper meaning. Thus Niigeli formed his con-

ception of the idioplasm and Weismann of the germ plasm. It is not

ni}- |)urpose to trace the historj^ of these conceptions and the theoreti-

cal conclusions developed from them. I will only brieflj'^ indicate

how, on the one hand, they led to the recognition of definite bearers

of specific ciiaracters, and how even there are strong signs that the

chemical constitution of the protoplasm is at the back of the con-

stancy of species, and that species change if this chemical constitution

is altered. I must, however, insist that we must use the word "con-
stancy ' in a restricted nieaning. The fact that a species is constant

does not exclude its exhibiting a wide range in fiuctuations, or, as tliey

are usually' called, variations.

It was early recognised that the lasting characters of species are

located in the nuclei of the germ cells. The study of the mitotic

divisions of nuclei has contributed largely to clear our ideas on this

point, and when tiie reduction-.division in the sexual cells was dis-

covered, it became likely that the chromosomes weie actually the

I
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morphological lepiesentatives of detiuite chaiiictei-s, oi- (as has been
receiitlj' su<Joesteil by Farmer) of o;ronps of characters. Since all

somatic miclei are the direct descendants of the sexual nuclei by a
process of continuous halving, Weismann's conception of a permanent
germplasm, though it ma}' have to be somewhat modified, can on the
whole well be maintained with our present knowledge of the subject.

The study of the (|uestion of the innnunity of organisms (the founda-
tion of which, by the way, was laid by botanical investigators such as
De Bary) lias during recent years led through a side-issue to an un-
expected development, which has an important bearing on the question
of the constancy of species as well as on the inter-relationships of
species, of genera and of larger groups, and may perhaps even throw
some light on many difficult (|uestions of the doctrine of descent
generally. The study of the so-called luemolysins of various animals
and of tlie so-called precipitins has opened up a path by means of the
so-called biological methods not only to determine the blood relation-

ships between the various groups of organisms, but to show further
that each species is characterised by definite compounds. Hitherto
ordinary chemical methods have not, except in a coarse way, demon-
strated differences such as can be pnjved to exist b}' the use of the
ha3mol3'sins and precipitins, but no contradiction can be feared, when
we assert that definite chemical differences are at the bottom of the
reactions which enable us, ^._r/., to distinguish the blood of man from
the blood of an anthropoid ape, while at the same time these show
clear aflftnities which are absent when they are compared with the
bloods of animals further removed from them in zoological classifica-

tion. Innumerable instances drawn from the animal kingdom of a
similar nature are at our disposal. They emljrace all classes of

animals, and it is satisfactory to find that in the vegetable kingdom
similar conditions prevail. Here also the precipitin reaction is specific,

and at the same time indicates what we may also, for want of a better

term, call blood relationship. Thus in experiments conducted by
\V. Magnus and Hans Friedenthal, the pea and wheat, as was expected,
showed no affinity. The pea show^ed affinity to vetch, but not to
lupine : wheat showed affinity to rye, barley and Elynius areolar iu.'^,

but not to English rye-grass and oats. I may add, that the genus
Elyinus is usually placed next to Hordeum (barley) in our classifica-

tion of grasses.

Before proceeding further, I should like to point out the practical

importance of these investigations. The precipitin tests are now
admitted before courts of law when the question of the origin

of bloodstains is to be decided, the microscope giving us no means of

deciding, e.g., with certainty, between different kinds of mammalian
blood. About sixteen years ago in a murder case tried in Grahams-
town, certain stains were discovered on the supposed murderer's cloth-

ing, and were submitted to Dr. Chew and myself. The man said they



150 Report >S.A.A. Advancement of Science.

were stains of fowl's blood. We found them to be caused by mam-
malian blood. He was huno-, as circumstantial evidence was verj^

strong against him. If he had said thej- were due to sheep's blood,

we would not have been able to contradict him, and he might have
been ac(iuitted. Nowadays a competent man can actually say
whether he is dealing with human blood or not. He can also deter-

mine different kinds of meat, even when mixed and smoked in

sausages; he can differentiate between the different kinds of milk; he

can also detect adulterations of vegetable substances, e.g., he has now
a means, previously wanting, of finding out whether wheat-flour is

mixed with broad-bean flour or with mealie-meal, and innumerable
other adulterations, which have hitherto bafiied the analytical chemist,

can now be detected by the biological method. Specific reactions have
even been obtained with blood that had putrefied for tliree months.
Thus the substance which yields the reaction must be extremely
stable.

The knowledge of these reactions is so recent, and so little is

known of the chemical basis on which they are founded, that it is

perhaps not safe to build upon them conclusions of universal applica-

tion. Still I could not help being struck with the similarity which
these reactions indicate between gradations in the series of manj'
well-knoM'n organic bodies and the substances that yield the reactions

in series of specific organisms. It seems that the reacting, specific

substance of one organism stands in a similar relation to the corres-

ponding substance in a closely allied organism as, e.g., methyl and
ethyl alcohol, and as we find org^jinisms more and more divergent in

morphological characters, so i\\ey recede from one another in their

reactions, though still belonging to the same series, which may be a

genus or natural order. But every biologist knows that between
large groups of animals and plants the want of known connecting

links has been most annoying to evolutionists. This applies even to

many of our natural orders, e.g., Composit?e, grasses, &c. It may be

that this want of connecting links is due to the fact that thej^ are

impossible, that the essential specific substances in them are built on
a diflerent plan, for which the paraffin and benzol gi-oups may per-

haps serve as analogies. If these views are correct in the main, they

may also give us an idea how it is that when groups once appear,

they have been found in manj- eases to be represented almost at once

in past geological ages by a large number of species. In other words,

we may say that when once a certain chemical combination represent-

ing a species was reached, corresponding combinations of the same
series could be fornu^d, and were often formed.

These considerations would certainly lend great support to De
Vries's mutation theor}-, which stipulates that .species have not arisen

by the gradual selection and accumulation of the most minute
fluctuations of previously existing species, as postulated by the
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ultra-Darwiniaiis, l.nt \>y sudden eliany,es, on wliieli naturtil selec-

tion then acts like a sieve whicli only allows suitable species to

pas.s. Do Vvies himselt" admits that mutations under observation are

as yet verj' rare, enouoh to indicate the possible and most probable
Avaj'S. but no more. He recoo-nises tliat many of the so-called species

of systematicists have to be split up into so-called elementary' species,

previously known as subspecies or tixed varieties. I do not think that

lie contributes to the clearness of the discussions on evolution and
heredit}' by thus giving a double meaning to the word species.

Either the species in the customary sense are elementary entities, or

they are not. If not, then the systematicists have to multiply their

species, however inconvenient such a procedure may l)e, and they maj'
recognise a position intermediate between the sub-genus and species,

which would then be taken up bj' what we call a species now.
De Vries's nuitation theory is not bj^ anj^ means generally ac-

cepted. Time does not permit us to give an idea of the controversies

to wliich it has given rise, but I hope I have said enough to show that

if we want to make progress in our conceptions of the organic world,
species work, though not altogether on the lines of the old systemati-
cists, is required as a foundation on which alone a solid structine can
be" built. Ue Vries has rightlj- emphasised the fact tliat species are
not only the subject material of herbaria and similar collections, Imt
their life-history and life-conditions have to be studied in connection
with their external and internal morphological characters.

The supposed gradual development of new species had been
deduced from two groups of observations, namely, the absence of

sudden or quick origin of new forms, and the principle of gradual
selection exercised by breeders of plants and animals. De Vries's

mutation theory is based on a number of facts which do not .seem to

be in agreement with the first gioups of observations, and latelj' he
has called attention to a method of selection of seeds which seems
furtlier to strengthen his conclusions. In \ iew of the practical

importance of this matter I will briefl}- deal with it. It is a well-

known fact that pedigree cultures are apt to deteriorate. Without the

introduction of fresh selected seeds niau}^ of our garden and field crops

constantly go back. This is the chief reason why British South Africa
imports annually about £40,000 worth of agricultural seeds. Add
to this sum mei'chants'' profits and other expenses, and it will be seen
that we are paj'ing rather a high price for keeping the strains of our
garden and field crops on a high level. The explanation of the
deterioration of so many high-class plants (e.g., rust proof wheats)
does not seem to lie mainly or exclusively in our climate, for the same
thing happens in the countries where high-class seeds are produced.
It seems that these seeds are usually mixtures of races, and unless

they are actually the descendants of a pure race which has originated

by mutation, there is no guarantee that the descendants will not vary
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in all diiections, and lose the good qualities for which we have
specially paid.

Dr. N. Hjalmar Nilssoii, of Swalof in Sweden, seems to have
achieved remarkable success by establishiiii;- pure races of cereals

through breeding from single inflorescences. In this way he seems
to have solved the difficulty of having to guard against deterioration.

But how can we liarmonise these facts with the theory of the relative

constancy of species ? However )nodifled a barley may be through
Dr. Nilsson's selections, I doubt whether we are justified in looking
upon it as specifically different from Hordewm KO.tifum, L., or more
properly the wild Hordeuiii ><n<yntaneum, C. Koch. I fully expect
that all the races of barley will, when tested by the l)io]ogical method,
give the same reaction, just, as far as we know, every member of

the species Homo sapiens gives the same reaction. If we let our
imagination have some play again, I think we shall have to look
upon each species as a system which we may louglily compare, to a
certain extent, to the sun with its planetary sytem. The sun. repre-

senting the essential specific nucleus, has immense stability, while its

satellites, representing minor characters, ma}' change : some maj' be
lost, while others ma}' be added to it, and thus the aspect of .the

whole system may be altered without losing its essential character-

istics. I am (|uite prepared to defend more in <:letail this view, which,

in plain words, makes a distinction between truly specific and varietal

characters of species—a distinction, moreover, already admitted by
De Vries. He even asserts that the latter alone exhibit Mendelian
characters. We require only to go a tiny step further to enable us to

make much of his tlieory tumble to pieces, at least as far as it is based

on the supposed formation of new species, as it were^ under his (;wn

eyes, while leaving his fundamental conception intact.

However, this whole subject is so wide, that I may well be pardoned
if I leave it in this sketchy state. No doubt the next few years Avill

bring us many new' facts which will advance it both from a purely

theoretical and a practical point of view. Plant breeding is a com-
paratively new science, but it is now practised in mnnerous purely

scientific establishments as well as by many practical men. Amongst
the latter Mr. Luther Burbank stands easily first. This marvellous

man has received full recognition froni scientific men like Hugo
de Vries, though he has sufiered much at the hands of his friends,

who have "written him up" in true American newspaper style.

Hybrids form to him the starting-point for selection. He uses

enormous numbers. Hundreds of thousands of specimens are some-

times raised to yield a few selected types, or to be discarded altogether.

By dint of practice Burbank is said to be able to tell from seedlings of

certain fruit trees the (juality of the fruit they will bear. If this is so,

and I have no reason to doubt it, then we have here eori-elations which

perhaps one day will yield laws that are at present more or less hid-
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xlen from us. Alreadj^ the stud}^ of genetics, since the rediscovery of

Mendel's papers, has i^iveii some remarkable instances of interaction

between characters belonoino- to distinct so-calle<l allelomorphic pairs,

and on these lines perhaps ]Mi-. Bnrbank's almost incredible feats will

find their explanation. As Bnrbank's ideals are chiefly to raise fruits

and vegetables which are satisfied with a comparatively dry climate,

we in South Africa are particularly intereste<i in liis success. In his

native country the yield of potatoes alone has been increased by
seventeen million dollars ainuially by means of his new^ sorts.

It is highly desirable that every civilised country should contribute

its share in the advancement of pure and applied biological science,

and I am glad to be able to state that in spite of our present flnancial

depression, our Government is intending at all events to keep up the

two experiment stations started by Dr. Nobbs, who cleai'ly laid it

down that plant-breeding must be one of their main objects.

Amongst the numerous other objects of these experiment stations

is the investigation of proper manuring. With the artificial produc-

tion of nitrogen compounds available as plant food, which seems to

be at last established on a commercial basis, the danger arising from
the diminution and eventual exhaustion of the supply of nitrates

from the depo.sits in Soutli America seems to be considerably reduced,

if not eliminated. We are gradual l3^ also, becoming better acquainted

with the method of the accumulation of compounds of nitrogen,

derived from the atmospheric suppl}^ of elementary nitrogen, by the

bacteria in the root-nodules chiefly of leguminous plants. It was of

course to be expected that these organisms would not be the onl}^ ones

which had this marvellous and, from a chemical point of view, almost

inconceivable power of bringing such an extremely inert element into

combination. Other bacteria were found to act similarly, and a German
lady botanist, Miss Charlotte Ternetz, has recently shown that certain

fungi which live s3'mbiotically with the roots of heaths and allied

plants, and form the so-called niycorrhizas. can also assimilate free

nitrogen. As similar mycori'hizas are found in connection with the

roots of man3'- trees, the matter will be seen to be of considerable

practical iujportance. Of the five mycoirhiza fungi isolated by Miss

Ternetz, three were particular!}^ active, and are undoubtedl}'^ of very

great importance, for slu^ found that in her cultures for every gram of

dextrose consumed, they fix 22, 18, and 11 mg. of nitrogen respectively.

But her results went even further than that. She found that some of

the commonest moulds, namelj^ the saprophytic Aspergillas nU/er

and Penicilliuin glaiicum, were also able to fix free nitrogen, but in a
much less degree. None of the fungi investigated were found to

require combined nitrogen for their development, and it is reasonable

to hope that these laboratoiy results will have far-reaching practical

applications.

If time had permitted, I should liave liked to dwell at some length



154 Report >S.A.A. Advancement of Science.

on the relations of pure Science and Forestry ; but in addressing- a
section of the South African Association for the Advancement of

Science, wliich includes forestry, I should feel that I was neo-lecting

ni}'- duty, if I omitted to congratulate our member, Mr. T. R. Sim, on
the publication during the past j^ear of his monumental work on The
Forests and Forest-Flora of Cape Colovy. It is sad to think that the
present terrible depression has deprived the public service of South
Africa of a man who could produce such a work, and, worse still, that
at all events in one of the South African colonies this means .standing

still, or even going back, in such a vitall}^ important matter as forestrJ^

Let us hope that with returning prosperity increased vigour will be
shown in this matter all over South Afiica, and if anj'body may wish
to get a concise statement of " What Forestry has done," he should
read a pamphlet issued under this title quite recently by the United
States Department of Agriculture. He would then also see what it

could do for South Africa.

IMuch of Mr. Sim's work is taken up with the descriptions and
figures of the forest plants of South Africa, and as the cost of publi-

cation has been borne jointly by the several colonial Goverrnnents,
we have in this Avork an official acknowledgment of the fact that

an accurate knowledge of the various species constituting this liora is

of groat importance to those who administer the forests, since it is for

their special beneht that the work was publisiied.

Thus, wherever we turn we find that pure and applied science go
hand in "hand; sometimes pure science is in advance, and does seem
to reach beyond practical applications; at otiier times practice seems
to be out of touch with theorj', and straightens the path for future

developments of pure science. I am not one of those who would de-

fend pure science simply because it may lead to practical results.

After all, we claim to belong to a civilised race, and appreciate know-
ledge for the sake of knowledge only; j^et at this present juncture in

South Africa, when money is .scarce even for the necessaries of life, it

is perhaps just as well to point out that such branches of science as

botany and zoology, apart from their educational value, to which I

have purposelj^ not referred, are not mere luxurii^s, but have also their

practical aspect. However, the realms of even these branches are so

immense, and the number of workers so small, that we must not be
too impatient in expecting (|uick and certain results in a very brief

period. Nature's processes are so involved that we can only hope for

slow advances in our attempts to unravel them. We may s(»metimes

even have to retrace our steps, when we have lost our road, but there

is no doubt that during recent years very solid progress lias been
made, and I venture to think that our association has contributed its

mite towards this progress, and that in future, as it gains in strengtli,

it will do so in an even more maiked decree.



2.—THE DOMESTICATED OSTRICH IN SOUTH AFRICA,

By J. E. Dui:ia)K\, M.Sc, Ph.D., A.R.C.S.

(Abstkact.)

Afttv a brief introduction it was remarked that the ostrich juust

ever have an interest for zoologists in South Africa, whether concerned
with the bird from a purely scientific point of view, or from its great

commercial importance. It is the largest living bird in existence, a

kind of "left over," as it ^\ere, from a past state of affairs. Tn it we
have a straightforward instance of a bird originally wild being brought
under a high state of domestication. We still have numbers in tlieir

primitive wild condition, while at the same time there are hundreds of

thousands subjected to farming influences.

The production of feathers has now reached an intense degree of

specialisation, almost equal to that of most of the other animal or

vegetable products of value to man, and in connection with it are

many problems calling for study. We are living in an age when
everywhere there is a demand that the forces of science should be
dexoted to the solution of such problems as will assist man in the

better knowletlge anfl control of nature, and especially is this the

case in South Africa, where nature is often so wayward and there

are so few to diiect lier. The object of the paper is to give some
account of liow the ostrich industiy is carried on at the present time,

and t(» indicate some of the problems both of a practical and scientific

nature wiiich call for in\ estigation.

Methods of Osthicif Farming.

The paper then describerl the various methods of 'ostrich farming

followed in South Africa, which differ according to the nature of the

veld, whether capable of irrigation or not, and the nature of the farmer,

whether progressive or conservati\e. The fact tliat the industry is so

lucrative under proper management has served to stimulate tt» their

utmost a large proportion of the farmers of South Africa, and at the

present time great improvements and advances in methods are in

progress. Probably more than with an}' other stock, the problems

involved in successful ostrich management call for higli intelligence,

ability and experience on the part of the farmer.

It is found that birds thrive best, are freest from diseases, and

gi\e the strongest and richest feathers when subjected to a variety of

conditions, such as was possible in their free, wild condition. The
combination of lucerne or rape pasturage and natural veld unquestion-

ably gives the best results. Variety of food and conditions is one of

the great secrets of successful ostrich farming, but there is still much
to be learnt and many improvements to be made before the manage-
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nient of the bird can be said to liave reached its highest success. For
ostrich farming to be worthy of the name the birds must be kept under
efficient control, not left to wander unnoticed for months on the open
veld. The farms will have to be divided more and more by fencing,

so that the flocks can be kept under closer observation, and better

account taken of their condition. The industry is becoming more
intensive year by year, and it is encouraging to note that the majority

of the farmers are endeavouring to keep pace with it. Whatever other

advantage ma}' have come from the high price of feathers, one of the

chief benefits to the colony is the stimulation and opportunity it has

given towards developing the best there is in both the farmer and his

land.

The CoMMEKciAL Value of J^'eatheks.

The ostrich is farmed solely for the feathers which it produces, there

being ncj other use to which any part of the bird is applied. From their

gracefulness and delicacy when curled, ostrich plumes are peculiarly suit-

able objects for personal decoration, and in one form or another seem
to be always in fashion's demand, l^ast year (1907) their export value

from Cape Colony reached nearly £2,000,000 (£1,S19,606). This,

combined with the smaller quantity of feathers produced in other coun-

tries, pi'obably I'epresents at least £5,000,000 per annum paid t<;) the

retailer of ostrich feathers when the latter have been finished and manu-
factured ready for wear. .\t present very high prices are given to the

farmer for superioi- feathers, and even the poorer classes are remunera-
tive, though much less so than formerly. The differences in the returns

from the two classes of feathers are now so great that all progressive

farmers are rapidly weeding out their inferior birds.

The value of a feather is technically determined by a number of
" points," which have reference to length, brea<]th, density or compact-
ness of flue : shape, especially as regards the tip, butts and sides of the

feather ; strength, (juality and lustre of flue : narrowness and strength

of shaft ; and freedom from barring defects.

The PLUMAiiE OF Tin: Ostkich.

By the plumage of the ostrich is understood the entire covering of

feathers at any one time. This is not the same at all ages, for the bird

varies greatly in appearance between its chick and adult condition,

Four welbmarked plumages can be distinguished, namely, natal, chick,

Juvenal, and adult, but the passage from one to another is only gradual,

there being no well-defined moulti)ig period in the ostrich. Until the

adult plumage is reached there is an intermingling of the feathers

belonging to different plumages. The slight seasonal changes in South
Africa have but little influence on the plumage, and when the adult is

reached there is no difference in the appearance between suiiuiier and
winter.

A detailed description was given of the different plumages of the

I
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ostrich, it being einpliasised that both sexes are practically alike as far

as the Juvenal plumage, and that then the hen retains the drab
plumage thmughout its lift-, while the cock goes a stage beyond, and its

drab body feathers are replaced by black feathers. An interesting

point has revealed itsi»lf in connection with these changes. Tt is

found that any new feathers appearing assume the character which the

phunage has reached at that particular time, independently of their

seijuence from the i)articular feather socket. Also a feather does not

change its plumage character during the course of its development,

though other feathers appearing while it is in process of growth may
be whf»lly ditierent.

Clipping and Quilling Feathkrs.

The operation of taking the feathers from the ostrich is carried

out at such a time as to secure the plumes when they are at their

liighest perfection, and in such a manner as to inflict little or no
injury to the bird. The process of clipping is altogether harmless, and
signifies no more than the cutting of one's hair or the trimming of the

nails. All these are epidermal productions, and as such are devoid of

nerves and blood-\esse]s, and it is these facts which completely justify

the removal of the ostrich's feathers as a humane act, in marked con-

trast witli the reckless shooting of man)' other birds, the feathers of

which are used for decorative purposes. No objections on humane
grounds have ever been made to the ostrich industry, nor can be

reasonably advanced by any one acquainted with the methods em-
ployed. In the " Importation of Plumage Prohibition Bill," recently

introduced in the British House of Lords by Lord A\ebury, and
" designed to check the wanton and wholesale destruction of birds

which is being carried on eveiywhere throughout the British Empii'e,

and in all parts of the world, \\'ithout regard to the agricultural^

educational, and :esthetic value of birds," ostriches rightly receive

special exemption.

The time of the year at which to clip the plumes and draw the^

quills is a matter of much concern to the farmer, for it may determine

whether the succeeding crop of feathers will be the best the bird is

capable of producing or one greatly inferior in value.

A biological fact is established which is of the greatest value in

ostrich management, namely, that the removal of a t[uill, whether ripe

or unripe, at once stimulates the germ below to acti\ity, and the new-

feather begins to appear, quite irrespective of any natural sequence.

The feather germ would not become active were the quill left in posi-

tion, but does so when the quill is drawn. Thus by artificially remov-

ing all the old quills, when ripe or nearly ripe, a complete new crop of

feathers is secured, all of w^hich come to ripeness at about the same
time. It is this fact which renders the farming oi the ostrich so much
more satisfactory than would be the case if the feather growth were

dependent upon the irregularities of natural moulting.

Both an eight and a t\velve month system of quilling are followed,.
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according to climatic conditions and the supply of food ; but it is shown
that the continuous practice of the eight-month system in time results

in the deterioration of the feather, whereas this does not follow from
the j'early system. The nutritive condition of the bird at the time of

quilling has a great intiuence upon the i]uality of the next crop of

feathers, and where possible the bird should be <|uilled only when in a

highly noui'ished state.

The Natural Time for Quillix*;.

To a certain (Jegree the feathers of a bird bear a relation to its

sexual condition. Among all birds it is found that the plumage is at

its highest degree of development at the commencement of the mating

season. The feathers of gaudily coloured bin Is are most perfect at this

time, and moulting in nature takes place at such a period as will enable

the new feathers to reach their highest perfection with the advent of

the mating season. The mating season for the ostrich in most districts

of Cape Colony commences in the months of April, May and June. If,

therefore, the time for quilling can be so arranged that the new crop of

feathers will come to ripeness during these mating months, the farmer

can reasonably expect that the plumes will be the best the bird can

produce.

•Special Object of Investigations.

The author's investigations were undertaken with the special

object of determining the cause of and remedy for the defects in

ostrich feathers technically known as " bars."' These are imperfections

in the formatio)i of the feather across any part of its length, and
observation shows they are due to a lack of proper separation of the

parts making up a feather. Bars vary greatly in number in different

plumes, and though sometimes scarcely noticeable, are at other times

so pronounced as to constitute a very serious defect in the feather.

Where at all conspicuous their presence results in a great depreciation

in the value of the plum(\ Indeed, it has been estimated that in

South Africa the annual losses to the farmer from the occurrence of

these bars may amount to as much as ^£25,000.

Cause of the BARKiNf..

When the investigations were first undertaken numerous expla-

nations were prevalent as to the cause of the bars. Almost every

ostrich farmer had his pet theory, but scarcely two were found to

agree. A few preliminary experiments were sufficient to show the

fallacy of many of the current theories, and no one now believes that

the parasit(!s of the bird ai-e the direct cause of the defects, nor yet the

practice of (juilling, tiie preening of the feathers, nor even in-breeding«

It has l)(;en shown that similar barring defects may occin* in the feathers

of all birds, and this fact alone would lead one to suspect the cause to

be a very general one, something inherent in the actual formation of

all feathers, not a process peculiai" to the ostrich.
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The bar is formed at an early stage in the growth of the feather,

even while the part of the feather is still within the socket. Some-
times it can be seen that a bar corresponds with each day's feather

growth, and this fact thn>ws considerable light ui)oii the subject. But
what the farmer wishes to know is under what conditions the defects

will or will not be produced, and it is towards the determining of these

practical conditions that the experiments are being directed. In one
notable expeiimeiit it was shown that exposure of a bird to two days'

inclement weather, while its feathers were at an early stage of their

formation, sufficed to produce a very conspicuous bar on every growing
feathei-. Such instances are, however, probably rare, and many other

causes are at work. It is almost invariably found that a bird in a
weak condition of health will have its feathers growing during the

period freely barred (hence the term " poverty " bar), and a similar result

often follows in a bird subjected to a change of conditions. Anything,
in fact, which interferes with the regular ph3^siological activity of the
animal may re\ eal itself by feather defects.

The problem, therefore, resolves itself as follows : First, what are

the conditions unfler which the bai's are produced ; second, by what
treatment can they be eliminated i The investigation of these two
questions has called for a complete study of the management of the

ostrich. AVhile the inquiry at first seemed very restricted, it is now
found to involve almost eveiy phase of ostrich treatment. In the
course of the investigations a large number of related problems have
arisen for solution. Studies upon these are at present in progress, and
it is claimed that some definite information is being gained upon many
uncertain and obscure points in ostrich management.

Impkovkment of the Ostrich by Breeding.

At an earh' stage in the domestication of an animal the (luestion

arises whether any improvement can be made in its qualities. The
characteristics with which nature endows a creature may be good, but
we soon desire to iuiprove upon them, or adapt them more fully to our
needs. Fortunately within the last few years science has thrown a
good deal of light upon the processes by which animals are and can be
modified, and we now proceed with greater knowledge and assurance
of results than ever before.

Permanent improvement in any stock is only possible through
mating ; any improvement achieved in the individual's lifetime dies

with it. It implies the selection for breeding purposes of those in-

dividuals having the most desirable qualities, or which by their union
will give rise to such in their offspring.

At first sight there might seem to be no important differences

among ostriches which would supply material for selective breeding,
but a short experience reveals great contrasts, and in the feathers
from any two birds an expert can see marked differences in the many
points according to which a feather is judged, just as one can among
the many qualities of a horse, ox, sheep or dog. The differences are
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such that %arious strains of feathers are now well recognised, depending

upon .such qualities as length, breadth, density, shape, lustre, «fce., and

it is with these, small in themselves, but very important commercially,

that the ostrich breeder has to work.

At the present time much attention is being given to the subject

of breeding superior birds, as practically all ostrich farmers are also

ostrich breeders. High prices, often amounting to several hundred

pounds, are given for the best birds to be used for breeding purposes.

But the principles underlying these selections are not alwa3^s clearly

unflerstood. The general aim and object seems to be to secure all the

best feather characteristics combined in a single bird, and as a rule

pairs of birds most nearly possessing these are mated in the expectancy

of getting the desired combination in the progeny.

It must be confessed there are many disappointments among
breeders of ostriches. Occasionally it will be found that the offspring

from two superior birds produce quite inferior feathers ; in other cases

onlv a very small proportion of a large number of chicks reared in one

season turn out really first-class birds. Even the best breeders can

scarcely guarantee that the chicks from their superior pai-ents will

themselves be superior. Anxious to retain their reputation, some

farmers will not dispose of their chicks, the risk of failures among
them being too great. The}' prefer to keep them until the juvenal

or even adult feathers are formed, when their character is clearly

proved, and, if superior, they then command good prices.

There is no question that the average standard of the ostrich as a

feather-producing animal is being j-apidly raised, as a result of the

attention now given to breeding. More superior feathers are being

produced than at any previous time. But the intelligent farmer would

like to be assured that the actual feather capability of the bird can

also l)e increased, that is, that the domesticated ostrich can be made to

produce a better feather than ever before.

At the present stage of ostrich breeding there are two very clearly

defined problems calling for settlement: (1) To give the breedei' an

assurance that the progeny will at least be the equal of the parents,

that is, that the parents will breed true ; (2) to improve, if possible,

the progeny beyond the present standard of their parents. The utnK)st

that can yet be done is to present some of the principles of breeding in

which these problems are included, leaving it to the farmer to make

such application of them as he sees fit. Three methods of breeding are

known, all of which need to be considex-ed. They are: (1) Seh'ctire

lirepdiny, (2) C'ro.w Brpcdiiig, and (3) Hijhridimfion, and a fourth

means of improvement is also recognised, namely, MiUafioti.

Co^iHi-.Tniox Willi Other Countries.

In the course of the incjuiries the lecturei- stated that connec-

tions have been established with ostrich bi-eeders in practically all

parts of the world, including Northern Afiica, Southern J^urope^

California, Arizona, Florida, Cuba, South America, Australia and
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New Zealand. in all i>t' these places efforts, with varying success,

are being made to build up an ostrich industry, and in time their

featheis might become serious competitors with those of Cape Colony.

Up to the present exchanges of feathers have been secured with

growers in America and New Zealand. It is very desirable, if

South Afi-ica is to maintain its present supremacy in the ostrich feather

trade, that we should know e.xactly what is being done in other

countries. The Act recently passed prohil)iting the exportation of

ostriches and ostrich eggs is maiiily designed to prevent the best

birds from leaving the colony, and the success of the policy which
the Act represents depends upon the ability of .South Africa to

continue ttt produce better feathers than can be grown elsewhere.

It must be allowed that in the quality of its feathers South Africa

is at present many years ahead of other countries, but though the

bird is indigenous to Africa it does not follow that it may not succeed

as well elsewhere.

The feathers obtained from New Zealand are greatly inferior to

those pioduced in Cape Colony. The samples from America show
considerable advance upon those from New Zealand, but, compared
with those of the Cape, are lacking in size, strength of tlue and density.

Both show evidence of having been grown under highly artificial con-

ditions, and it may reasonably be cjuestioned whether from an absence of

proper veld in other countries, with its variety of bush and shrubs, they

will ever produce as superior feathers as those grown in 8outh Africa.

Nevertheless the thousands of birds now farmed in America, where the

climate seems very favourable, and lucerne grows freely, would seem to

point in the opposite direction, and render it obligatory upon South
Africa that every endea\our should be put forth to foster the ostrich

to its utmost.

The Great Need—Ax Experimental and Stud Ostrich Farm.

The great need at present in South Africa is the establishment of

an experimental ostrich farm on a permanent basis, where investiga-

tions can be carried out as to the best management of birds so as to

produce the finest type of feathers, the best methods of rearing chicks

and their management, and also as to remedies against the many
diseases and parasites to which the bird is subject. Particularly is it

necessary that experiments in breeding superior bii-ds should be con-

ducted under proper conditions, so that the progeny can be distributed

among the farmers and thereby gradually raise the standard. Tt is

uu(]uestionabIy by the various methods of breeding that the greatest

improvements in ostriches will be made in the future, and much
of this is of such a nature as could scarcely be undertaken by the
private farmer. I desire to impress the fact that the ostrich indu.stry

is of such vast importance to Sf»uth Africa, that so many scientific

problems are inv(»hed therein, that everv assistance which science and
practice can afford should be given to its maintenance and further

development.



3._0N THE NOMENCLATURE OF THE ELEMENTS OF THE
AMPHIBIAN SHOULDER-GIRDLE.

By R. Broom, M.D., D.Se.

It is rather surprising tli;it at this late period there should be so

much confusion in the names of the elements of the frog's shoulder-

girdle, moie especially as the frog is tlie type of vertebrate more
studied by students than any other. There is at present not a single

element in the frog's girdle or sternal appai-atus concerning which thei'e

is not some difference of opinion.

In the frog there lies in front in the middle line a structuie for

the most part ossified behind and anteriorly expanding into a little

cartilaginous disc. If the student turns to his ordinary te.xt-books

he finds the following confusion. Thomson, Reynolds and others call

the bony portion onwfitfirniini and the cartilaginous part epi'<terHum :

Wiedersheim calls the whole structure omosteruuni : while Parker and
Haswell call the bony part epl^ternum and the front part oinosteruum.

.Sedgwick calls the whole omo.sternum, but in brackets gives as synonyms
episternuni and presternttni. What the homologies of the structui-e are

no one knows for certain, and whether it may be homologous with the

little cartilages in front of the mammalian sternum or not need not at

present conceiii us, as the name oDiosternum was originally apj)lied to

the whole structure by Kitchen Parker over forty years ago, and what-

ever structures may afterwards prove to be homologous \\ill have to

take this name. All the confusion has arisen through the most un-

fortunate introducti(m into zoological literature, I believe by Gegenbaur,
of the term episternnni. This term he gave to the median bony element
of the shoulder-girdle of the lizard and to any other element that seemed
to be in a similar position. Though Paiker in 1S68 had clearly eluci-

dated almost every d(!tail of the structure, the infivience of Gegenbaur
gave rise to a confusion from which only a very few writers of text-

books in even recent years have been able to free themselves. There
can now be not a shadow of a doubt that Parker was right in regarding

the median nienibrane l)one of the lizard, which h(> (-ailed the iii/er-

dmiicle, as in no way ho)nologous witli the cartilage element found in

the fi'Og, and to call the two elements by the same name, >'j>ist''i'anin,

can lead to nothing but confusion. The latest text-book which J ha\c

at hand is Sedgwick's Student's Text-book, Vol. II, published in 1905.

Here on p. 270 omosteriium (epistenmm, pye-sfenutm) is the name given

to the median elenient of the frog, but on the following page pp'n<tfrni'm

(omos/eniiDu) is used. On p. '.)] t the Stegocephali are stated to have
i/iitp.rrl(inidf,>i. On p. 320 the term htteylavicl'' is again used in de-

scribing the structures in the l^eptilia, and this term is retained

throughout the work, except oji p. 339, where bitei-rJavicle {episternam)

is used. Naturally a stu<lent would be led to believe that the
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omostenunii of the frog is homoloi^ous with the iiiterchn icle of the

li/.ani, which it certaiiily is ii<^t.

In Parker and Hciswell's text-book tlie confusion is much more
glaring. Tlie bony element in the frog is calle<J cjuit** definitely

episteruum, and the rounded tip of cartilage otnosterunm. When we
come to the sti'ucture of the lizai-d the interclavicle is in tlie figure

(p. 299) called ^pisf/^rnntn, and in tlie text m(erc/ain<;fe or eplsterntun.

\n the crocodile (p. "^29) it is stated "there is an episternum,'' and in

the Plesiosaurs (p. .345) the element is again termed episfernv.m. On
p. 485 the element in the Monotremes is called ''pi-sfrn'wtm (iu'er-

chividf). Following Parker and Haswell. the student would tlius

conclude that the frog's element was the e(jui\alent of i\w reptilian

interclavicle, as he would from the stud}' of Sedgwick.

Reynolds avoids all confusion by consistently calling the median
element in the higher forms hiturdauide, but he unfortunately keeps

the term episteruum for the frog's element. Thomson is less consistent.

In most places he speaks of the iitterdavide, but occasionally of the
*' iaterdavide or epistenmm" and in dealing with the crocodile he calls

the element '' the so-called interclavicle or episternum," as if there were
some <loubt on the matter. By using the term eplsf.eruv,m also for the

front part of the frog's element he causes the same confusion, as does

>Se«lgwick and Parker and Haswell.

The solution of all the difficulty is to use Parker's term, (nnonferunni,

for the whole median anterior element of the frog. It is the most
suitable term, it leads to no confusion, and it is, I believe, the earliest.

For the median membrane bone of the higher vertebrates, which in no
way corresponds to the frog's element, the term intfi'darid'' should be
i)ivariably used, and for the last ten 3'ears at least it has been used by
nearly e%ery vertebrate morphologist. The term epinteinum should be
dropped absolutely as soon as possible, for while it lasts it can only

gi\e rise to confusion.

The coracoid is one of the elements about which one would think

there could be little doubt, and the only doubtful point is whether the

cartilaginous lower border should have a special name. Pai-ker called

this lower border epicoracoid, and in this he has been followed by most
recent writers. But if this lower border is to have a name, the name
should not be I'plcoraeoid, as this name was given to the antei'ior

coracoidal element of the Monotreme, which no one now l)elieves to be

homologous with it. But should a cartilaginous border of any bone
receive a special name ? No one ever thinks of giving a special name
to the cartilaginous ends oi the long bones, and even when they have
special centres of ossification the l)ony ends are only regardeil as

epiphyses ; and it seems a mistake evei' to give a special name to a
cartilaginous margin unless it can be pro\ed to have s<ime important
morphological significance. The only exception to this rule which
might be made is where the cai-tilaginous border becomes conspicu-

ously developed and is ossified by a special centre, as in the ease of

the i^xprascajiida. It thus seems advisable to regard as coracoid all

the posterior bony element and the cartilage on its ventral end.

l2
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When we come to the consideration of the anterior coracoidal bar
we again find a diff'erence of opinion, but here eacli view has really

something that can be legitimately argued in its favour. The only

views that we need consider are (1) that of Parker, which is that the

whole bar is prfcoracoid, and (2) that of most other writers, who believe

that the ossified part is the clavicle. If the girdle of the tadpole be

examined, it is found that the antei'ior bar is originally entirely cartila-

ginous, and in this condition no oae seems to object to its being called

precoracoid : but later on a superficial ossification is formed in front,

which clasps and protects the cartilage behind. This bony element is

belie\ed to be the clavicle, and the cartilage only is looked upon as

precoracoid. Those who hold this second view advance the argument
that the clavicle in the mammal is formed in a somewhat similar way.

It is held that before the clavicle ossifies there is a cartilaginous bar,

whicli is replaced by the developing clavicle, and the tips of cartilage

seen on the ends of the bone during growth are shown as petitions of

the precoracoid not yet replaced. For the view that the mannnalian
clavicle replaces the precoracoid we are indebted to Gegenbaur, who
believed that he observed a cartilaginous bar being replaced by the

bony clavicle. The methods of research employed in 1864 were not

such as could satisfactoril}^ settle such a point, but modern methods
sliow that Gegenbaur's obser\ation was incorrect. In marsupials th,ere

is no trace of a cartilaginous basis for the clavicle, and there is no
cartilage even at the ends of the bone till fairly late in development.

In higher mammals cartilage develops on the ends at an earlier period,

but never till the clavicle has been ossified for a considerable time.

Parker thought the clavicle in the mole was in part coracoid, as the

bone seemed almost embedded in cartilage ; but when the earlier stage

is studied b}^ modern methods it is seen that the clavicle is a pure

membrane bone with no trace of cartilage in connection with it to

begin with. AVe can now be quite certain that the mannnalian
clavicle, like the reptilian, is a pure membrane bone which has

nothing whatever to <lo with the precoracoid. The cartilaginous tips

have no more morphological importance than the cartilage found in

connection with many other membrane V)ones, such as the frontal, the

premaxilla, ite.

But, notwithstanding, may not the ossificatiijn in the frog be

clavicle ? The phylogeny of the frog is not very fully known, but
we are probably safe in conctluding that the ancestor was a Stego-

cephalian allied to Proiritou. Now, here, as in all Stegocephalians

with well-developed limbs, there is an intcrclavicle and a pair of

clavicles. These are for tlie most part ({uite superficial, anil the

pectoral nuiscles must have been intei'nal to them. When we turn

to the modei'n degenerate descendants we find certainly no trace of

the interclaviclc. and underneath the skin we see only the broad

pectoral muscles, ;aid the supposed clavicle is deep down underneath

and completely hidden from \iew. It seems to me extremely im-

probable that the clavicle could have had such a migration. We
know pretty fully the evolution of the clavicle from the >St<>go-
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cepliiilians tlirougli tlie various reptilian groups and on to tli(; inaininals

ami birds, hut we always find it in front of the pectoralis. Fuither,

we know the evolution of the preeoracoid \ ery fully from tlie Labyrin-

thodonts up to the Monotrenies, but in no case do we ever find the

clavicle developing in conjiection with the preeoracoid, and even when
the preeoracoid disappeai's, as in most leptilian groups, the clavicle is

quite unaffected and continues to perform its own function. And fiom
what we know of the Stegocephalian clavicle, we see that it was in

no way intimateh^ connected with the preeoracoid. In the frog the

ossification usually calletl clavicle is so intimately co)niect(Ml with the

preeoracoid that it cannot be regardevl as a superficial ossification, and
if we begin to look on superficial ossifications as distinct elements we
will find ourselves in hopeless confusion. For example, the human
humerus and other long bones ossify first in the inner part of the

shaft, but in marsupials the same bones connnence to ossify super-

ficially. In juarsnpials exen the arches of the vertebrae commence
to ossify as exostoses. All the evidence we have at present seems to

me but the more fully to confirm Parker's view that the whole element,

cartilaginous and bony, should be regarded as preeoracoid. If it be

asked why does the eoracoid ossify as an endostosis and the precciracoid

as an exostosis, one might suggest that the Urodele ancestor of the

frog had onl}^ the eoracoid ossified, and that the precoi/aeoid only

became ossified in connection with the peculiar Anuran speeialisrtti<m,

and as it came to have a somewhat similar function to that of the lost

clavicle the supei-ficial ossification was more serviceable than an endos-

tosis would have been.

The only text-book I have seen in which the views here advocated

are maintained is the recent edition oi Zittel's Pahfonto/oy)/, where
the eminent American paheontologist Case is responsible for the chapter

on Amphibia. Case calls the whole of the anterior median element
omos(t^r)iHtn, and the wdiole anterior bar, preeoracoid. Moreover, in

the figure he gives of the frog's shoulder girdle he specially calls atten-

tion to the fact that the cartilaginous inner part of the eoracoifl is also

coracoifl, in case any one might be misled into calling it epieoi'acoid.

Another element in the frog's arch whose alfinit}' is not <iuite

settled is the so-called sternum and xiphisternum. The bony part is

usually spoken of as sternum and the expanded cartilaginous portion

as xiphisternum. Here again one might discuss the advisability of

giving two names to what may be only one element, but, leaving this

for the moment, there is a much more serious point. In mannnals,

reptiles and birds the sternum seems to <levelop in connection with the

tips of the ribs of the two sides, and as the two halves come together

in front of the heart we get the median sternum. Now in the frog

and other Anura the ribs are absent or rudimentary, and they do not

appear to have anything to do with the supposed sternum. So that if

the manniialian sternum is really a de\el<^pment from the ribs, the

amphibian " sternum " must be something different. Gadow suggests

that the term metasternnm should be used for the frog's sternum : but
until we know for certain that the element is )iot the homoliigue of



16G Report 8. A. A. Advancement of Science.

the mammalian sternum, it seems to me advisable provisionally to

retain the old name.
In connection with the shouldei-giidle of the 8tegocephalia there

is still some confusion. In the large majority of known genera there

are seven ossified elements—a plastron formed by a median shield and

two lateral plates, two long slender elements and a pair of semicircular

bones. A considerable number of different names have been employed

foi- the three median plates, and a list of a number appears in a recent

paper by Thevenin. The old view expressed in the British Association

report on Labyrinthodonts in 1873, that the three elements are the

interclavicle and the two clavicles, has been so full}- confirmed by recent

investigations that there seems no longer any room for doubt on the

matter. With regard to the other two pairs of bones the difference of

opinion is great. By some the semicircular one is supposed to be the

coracoid, and the slender one the scapula ; by others the interpretations

are reversed. All recent paUeontological work has, however, rendered

it more and more evident that the slender element is a membrane bone,

and Gegenbaur has given to it the name of cleifhrum. It may be the

same as the supraclavicle of the bony fishes, but it seems better to use

Gegenbaur's name to avoid any possible confusion. In the higher

Labyrinthodonts we see the cleithrum forming a protection for the

front of the scapula, and we can trace the bone through a number of

the higher groups of reptiles. It appears to occur in the Cotylosauria

and in the Pelycosauria, and a well-developed cleithrum is present in

Pareiaitanrii^. Among the Anonuxlonts a small but distinct cleithrun>

is found in Divynodon.

The semicircular element is evidently a bone formed from car-

tilage, and is the only ossification of what was doubtless a large

cartilaginous shoulder-girdle. Either it is the scapula or the coracoid.

If we look at the shoulder-girdle of those Labyrinthodonts where the

girdle is fully ossified we find the scapula is laige and the coracoid

small, and if we examine those specimens of the earlier forms where

the parts are little disturbed we see that the head of the humerus lies

inside and behind tlie semicircular ossification. We are therefore

probably safe in concluding that the bone is scapula and that the

coracoid and precoracoid remained cartilaginous. This view is further

confirmed by a comparison with the shoulder-girdle of the lower

Un»dela, such as I'ruteuf, where we find the scapula alone ossified, and

with that of Fa/nohaiferia, where we find a very similar semicircular

bone which is certainly scapula.
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By L. H. Goir.Ff, Pn.I).

The present state of kiiowletlge of the sjjieoies of parasites occuninfj

in South Africa is still \eiy inipeifect, scarcely any work having been

done in this direction. Many of tlie commoner species have not even

been recorded as yet from this subcontinent ; for example, 1 find, on
referring to Brauu, ParasiU's of Man, 1908, German edition, pp. 177

and 17H, that the known distribution of Fa^ciola (better known as Dit<-

fomum) hepntica is—Europe, North Africa, North and South America,
Australia, Japan, China and Tonkin. It has evidently not been recoi-ded

zoologically from South Africa as yet. Under these circumstances I

have little hesitation in presenting the following list of parasites ob-

served bv myself, together with a few notes on some of the species

—

Cestodes.

Caryophyllaens f<]j.—Conniion in Cyprinoid fishes near Pretoria.

Dnthierxia fimhriata (^J)ies.). -Very common in Varanus niloticus

(Linne). I have not yet examined a leguan fiee from this parasite.

Dibothrwcpphaliis hifus (Linne).—A specimen obtained in Pretoria

from a human subject is in my possession ; however, as I have no clue

to the history of the specimen, I must suppose that it was imported
with the host. One of the tigers in the Pretoi-ia Zoo is also infested

with a I)i/>othriocephn/t(.t<, which may belong to the same species, as it

is known that D. latus also occurs in cats antl dogs.

Mfisoceitfoides Hnenttis (Goeze).—A large number of specimens of

a worm, which I provisionally class as M. lineafnei, were obtained from
the small intestine of a lynx, Lynchiis nidncus (Fitzing), which died in

the Pretoria Zoo. J/. Imeafus is a well-known parasite of the domestic

cat.

Aniipfooepliahi vuxjua (Abilgaard), better known as A. p/icafa

(Zeder), >'ar. ^"'d.icuJata, Railliet. -Occurrences in the horse, the donkey
and the zebra are known to me. This species is apparently not so rare

in South Africa as elsewhere. The specimens taken from the zebra per-

mit the straightening up of the synonomy as far as Taenia zehrae, Sancer,

is concerned. Rudolphi in Entozoorum synopsis cites Taenia zehrae

as species dubia, p. 171, No. 109, stating "habitat in Equo Zebra,

Sander, T. plicatae aliinis.'' There is but little doubt that the speci-

mens from the zebra at my disposal are Anopfocephala magna ( = 7'.

pHcata) : T. zebrae or Anoplocephala zehrae thus becomes a synonym
of AnopIocephnla magna. There now remains a further difficulty : in

1891 Collin diagnosed a tapeworm from the zebra (collected in East

Africa) as Taenia zebrae, Rud. ; the worm was, however, much more
closely related to Taenia perfoliata, Goeze, owning the same projections

behind the scolex as A. perfoliata does, and approximately the .same
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dimensions. Thus Collin's Ttwiiia zebn.ui, Rud., or, more correctly,

Anoplocephala zehrae, becomes a species without a name.
Anoplocpphala perfoliata (Goeze).—One occurrence in 8out]i Africa

has come to my notice.

Bertia deJ.afondi (llailliet).— Apparently quite common in Ofina

cajien-sis ; this species is rare in other parts of the world.

Stilesia centripnnctata (Riv.).—1 know of at least two occurrences

of this worm in the intestines of sheep.

Stileda hepatica, WolflFhiigel.—Very frequent in the liver (bile

ducts) of sheep. In my opinion .b'. hepatica is probably only a synonym
of S. globipunctata, as the onl};^ characteristic by which it can be satis-

factorily distinguished, apart from its place of predilection, does not

hold good. Wolffhiigel states that *S'. hepatica lias two genital pores

per segment as against iS'. f/lobip9inctata's one. In my specimens there

is only one, irregularly alternating, genital pore per segment. It must
be further remarked that Transvaal is tlie t3^pe locality. My reason

for citing the worm under the syiionvm is that <S'. glohipvnctafa has so

far never been found in the liver except in South Africa : peihaps a

closer and more Ccireful examination with comparative material will

reveal differences, justifying the retention of the name, with a modified

description.

yhi/xaiuhsoma actinuides, Dies., is stated by Stiles, on the authority

of Dr. Wiltshire, to occur in sheep in South Africa, but I have so far

not yet met with this species. As 7%. actinoide>^ is the species infest-

ing the liver of sheep in North America, there is at least just the

possibility of confusion with StU'^sia hepatica.

Thy.^anosoma yiardi (Moniez) occurs here in cattle. T ha^e also

taken a quite typical specimen from Orr'a.-^ caiiaa, the eland.

Moniezia ohlouf/iceps, Stiles, observed in the small intestine of

sheep.

Moniezia expatisa (Rud.), also from sheep ; a specimen was also

obtained from the bluebuck, t'f'phah))>hii!< mo^daiui, from a specimen

reared and bred in the Zoo.

Moniezia Iriyouophora, Stiles.—A speci)nen from a calf has lichen

pi'ovisionally identified as belonging to this s})ecies.

Dipyliditint caniuutn (Linne). — T have seen specimens from the

dog, and am inclined to consider some specimens from the sad<]le-

backed jackal (Cauin mesoniclai<) as belonging to this species.

Davaiiiea, proylotti'iia (Dav.).—Common in the domesti*' fowl in

Pretoria.

Taenia .Hayiuata, Goeze is apparently very tu)inmon in the Trans-

vaal, especially in natives.

Taenia .soHnm, Linne, seems to me to be rarer here than 7'. sayinata.

I.have specimens of the bladder-worms from the pig, and in the brain,

and muscles of natives (two cases) ; also a few scolices taken post

mortem from the intestine of a native.

Taenia maryinata, Batsch. -The bladder-worms of this species are

frequent in sheep, and I have found them also in the duiker, the

springbok and in the rooi reebok. I ha\e l>een able to rear specimens
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from cysts taken from sheep in the suddle-backed jackal, and r»'t<'iied

to this expciiment in the tii-st meeting' of tlie Transvaal Biological

Society- At the thii-d jueetins^ of the same s<iciety I dcMnonstrated some

exceedingly large cvsticerci from the rooi reebok, which belong to this

species. The host in <(iiestion had over 5 pints of cysticerci i}i the

a,bdomen, one having a capacity of 4^ oz., another of ."5 J, (measured by

immersion in a graduated cylinder, not by weight). Jn this case some

of the cysts were abnormal in position, one adhering to one of the

testicles, one being between the skin and the abdominal muscles, and

a last one wedged in beside the anus. Some of the cysts contained

more than one bladder-worn), as )uany as four being found capsuled

in one cyst.

Taenid crassicoUix, Kud.— 1 have identified with some doubt a

innnber of worms taken from a Hon as belonging to this species.

Taetiin irhuiococcun, v. Siebold.—Cysts of this cestode from a horse,

from sheep ami from man are in my possession. Echinococcus almost

appears to ivie to be common in South Africa. 1 have been al)le to

breed specimens from sheep in the saddle-backed jackal.

Tri:ma'i"oi>ks.

Fasciola hi'patica (L.).— I have alreatly remarked upon tliis species.

I have seen specimens from etjuines an<l bovines.

Bilhar-:ia haemoJobia (Bilharz) appears to be of frequent occurrence

in man, but not to cause such severe lesions here as in Egypt. T have

only seen eggs of this treinatode.

Nematodes.

Ascaris lanibricoidfs, L.—From children.

Ascaris equorum, Goeze, appears to be frequent in equines ; 1 have

observed specimens from the horse and from the zebi-a.

Ascaria suitm, Goeze.—From a pig.

Ascaris niysta.r (Zeder).—At times extremely coumion \n dogs

{Asc<iris mysfar, var. cants). T have also observed Ascaris mijsfax^ rar.

fells from the black-footed cat.

O.rynrls eqal, Sch)-auk.-—i have seen several females from e<iuines,

including both var. curvula and rar. masflyoidcs.

Haenwiichns contorfns, Rud.—The wire-worm of sheep is in parts

of the Transvaal so common as almost to prevent the keeping of

sheep. Its life history has recently been examined in America by

Ransom, who finds that the worms lay eggs, which pass out of the

body of the In^st in the ihoppings : if the temperature is above 40" to

50 the eggs hatch out, recjuiriiig from a few hours to two weeks: if

the temperature is below 40 they can lie dormant for two or three

months. Freezing or drying soon kills unhatched eggs. The young
worm feeds on manure, un<lergoing several changes of the skin. The
last larval skin is not shed, the larva lying inside it as in a sheath.

In this state it can withstand considerable drying out, and it is at this
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stage that infection takes place. AVhen the atmosphere is saturated

witli moisture sheathed larvae begin to crawl, always moving upwards.

Thev thus reach the tips of grass blades. As soon as the saturation of

the atmosphere ceases they stop, remaining clinging to the grass.

The life history was also examined by Dr. Theiler and myself

independently', and before we knew of Ransom's experiments. We
also found that the larvae de\elop freely in moist dung. However, 1

have found a later free stage than any described by Ransom, in which

the incipient rudiments of the female external genitalia have developed

to such an extent as to almost justify identification. This stage I first

found in washings of grass from an infected farm, and later succeeded

in rearing artificially. The larvae can live under experimental con-

ditions for at least five and a half months.

Oesophayostoma cohwihianum, C. Curtice, is a common and dan-

gei'ous parasite of sheep in the Transvaal. Its life history is similar

in its earlier stages to that of Haemonchus, but the larvae developing

from the eggs become sexually mature in less than one month and are

viviparous.

Sclerostoma pdentalvm. Loos, and vuhiare, liOos, are fref|uent in

equines.

Cyat}iot<tomn,m tetracanthiim (Mehlis), Loos ; C. coro^iatum. Loos

;

C. hicoronatum. Loos ; 6'. poculatnvi, Loos ; C calicatnm, Loos ; C.

alreahim, Loos ; C. cafinatum, Loos ; C. nassatum, Loos ; C. radiatnin.

Loos ; C. elonyatum, Loos ; and C aiiricnlatum, Loos, have been ob-

served in ei^uines.

Sclerostoni'iim hi/pOffoi)nn)i (Rud.) has been seen on some occasions

in sheep.

Unci'iiarin cernua (Creplin) occurs in sheep. 1 have also taken

some specimens which I consider to belong to this species from Orea!<

canna (L.), the eland.

Trichxicephalut! ajfini.s, Rud., occurs here occasionally in sheep.

Filaria equina, Abilgaard, is common in equines.

Filaria up.—A piobably new species of Filar ia has been obser\ed

on several occasions in the stomach of sheep.

It will be seen that the abo\e list is chiefly concerned with the

parasites of domestic animals and their wild allies. The parasites from

the domestic animals were almost all placed at my disposal In' Dr.

Theiler : tlie parasites of man I received chiefly from Dr. AV. 8inith,

Pretoria Hospital, and Dr. Mehliss, Johannesburg lazaretto—to whom
mv sincere thanks are due.



r,._ON HOME LJTTLE-KNOWN SOUTH AFRICAN MAM-
MALS RECENTLY OBTAINED IN RHODESfA.

By E. C. Cm-HH, F.Z.S.

Among the 200 or so luammals that have been collected near

Rulawayo or sent from furthei* afield to the Rhodesia Museum during
the last year are representatives of several rare species and one addi-

tional to the 8t)uth African list.

At Mr. F. P. Mennell's suggestion, I have drawn up the following

notes upon them.

Galayo mossambicits, Peters.

A lemur caught near Bulawayo has been identified at the British

Museum as belonging to this species. It is not uncommon near the

town, and I have had several live and freshly killed examples of it

brought to me by natives. One of the former I kept alive for some time

and it made a most charming pet, becoming very tame in the cour.se of

a day or two. It ate cockcroaches anfl flies that were given it, most
voraciously, taking them in its hands and pushing them into its moutli.

Gum was also relished ; this it took in its fore paws and licked.

These lemurs live chieti}' in thorn trees {Acacia horrida), and sub-

sist largely upon the gum which exudes from it, although there is no

doubt that insects also form a considerable portion of their diet.

Dimensions in nun. taken in the flesh, of two skins in the

Rhodesia Aluseum :- -
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ears, longer metacarpals and phalanges of wing and shorter tail serve

to separate it from R. caj)ensii<.

The Rhodesia Museum possesses five skins and skulls and eight

spirit specimens from near Bulawayo, and f<nir spirit specimens from

the Mazeppa mine, Gwanda. The former examples were taken from a

colony living in a cave in the granite kopjes at Hillside about four

miles from the town. They were f(jund all huddled together hanging

from the roof, and made a shrill squeaking cry when handled.

Ckeotis percivali, Thos.

(Ann. Mag. Nat. Hist., ser. 7, vol. viii, p. 28, 1901.)

This rare little bat, which has hitherto only been recorded from

the original locality in British East Africa, has recently been obtained

at Gwanda by Mr. R. O. Carruthers, who kindly presented two

examples to the Rhodesia Museum, one of which has been sent to the

British Museum.
The example in the Rhodesia Museum is a young female preserved

in alcohol. Tt measures : head and body, 28 uini. : tail (from anus), 21
;

ear, 7.

]

Head of Uluufl-; itrycinili. I'wic-e iiatuial size.

Elejjhantnlus rap<'strii< )ti/jur>is, Tlios. and Scliw.

(Pror. ZooL Soc, 1906, }). 58G.)

It may be necessary to point out that the elephant shrews,

foi-merly included in the genus Macroscelides, have been separated by

Mr. O. Tliomas into three genera, a key to which he gives as follows:

—

A. ]jOwer molars two
(a) Bulla? much enlarged.

—

Macroscelides.

(h) Bulla? normal, not specially enlarged.

—

Elej/hautnlns.

B. Lower molars three in number, a small cylindrical m.^ being

present behind the large m^ and vi.y Bullfo normal.

—Nasilio.

There is the skin and skull of a female Ijelonging to this subspecies

in the Rliodesia Museum collecti(m. It was obtained on 24th Sep-

tember, 1907, at Syringa by Mr. T. N. Micklem.
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Cyu'wtix sp/(in.si, de Wint.

Wlien Sehiter's ^fammaL^ of South Africa was wiitten this nicei-

kat was known only from the oi'iyinal skull, which was obtained by
8elous at Essex\ale, Matabelelaud. Since then Mr. De Winton has
pul)lished a coloured plate and the description'-* of a skin from the
Linyanti River.

This species is very connnon ai'ound Bulawayo, and there are no
less than eight skins and skulls in our collection, six of them being
obt^iined close to Bulawayo and two at Nyamandhlovu, about forty

miles north oi the town. The former may be regarded as topotypes,

for Essex\ale, where Selous obtained the original skull upon which the
species was founfled, is only about thirty miles away. They agree very
well with the description given by iJe Winton which I have referred

to above. The average flesh measurements of these six Bulawayo skins

are a.s follows :

—

Head and bodv 399 nun. : tail (without hairs at tip), 302 ; hind
foot (s.u.). 96 : ear,' -41.

Graphi'iirus yriselda, Schw.

There are several examples of this species in the Rhodesia Museum.
It is the common dormouse of the district around Bulawayo, living

in trees, but often making a temporary home in stacks of firewood.

The type and five other examples taken at the same time were collected

by Messrs. Woosnam and Dent at Kuruman, Bechuanaland, in 1904.

It is described by Mr. H. Schwann, P.Z.S., 1906, i, p. 105.

(Jraphiurns platyops, Thos.

This is a species which up to the pz'esent was only known from
the t}7>e which was obtained at Enkeldoorn, Mashonaland, by INIr.

J. ff". Darling for the British Museum. Two examples have recently

been collected at Syringa, Matabeleland, by Mr. T. N. Micklem, who
has kindly presented them to the Rhodesia Museum.

Sclater in his Mammah of Sorith Africa seems to have doubted its

distinctness from G. murinn^, and gives but a ver}'^ scanty description

of it : and the full description, by Mr. O. Thomas in the Ann. Mag.
Kat. Hist., ser. 6, vol. xix, p. 388, should, therefore, be compared.

Saccostomus hilda', Schw.

The Rhodesia Museum possesses two examples of tliis species : one

collected by myself at the Rhami River, about twelve miles west of

Bulawayo, and the other obtained at Hillside, some three miles south-

east of the town. The only previous recoi'd is the original series

collected by Messi-s. Dent and Woosnam at Kuruman in Bechuana-
land. and described by Mr. H. Schwann in the Froce.p.dimjx of the

Zoological Society, 1906, i, p. 101.

" P.Z.S., 1901, p. 1.
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J/«.s' 7iiyrieauda, Thos.

(P.Z.S. 1882, p. 266, pi. xiv, fig. 1.)

There are two examples of this arboreal rat in our collection, and a

third has been sent to the British Museum. One of them, a female,

was brought to me alive, with four young. They were taken from a

ti'ee as it was being chopped down. I kept the mother alive for about

a fortnight, but the young ones died within one or two days. 8he was
extre)nely shy, and would sit in the corner of the cage huddled up,

almost like a ball, with the fur standing on em], and as soon as any-

bo<ly went near would run off into the dark compartment, utt.ering a

sharp little squeak. The second example was shot by Mr. !Meiniell

in a thorn ti'ee {Acacia horrida) just after sunset, and its stoinach

contained gum.
It is interesting to get these further examples of so rare a rodent.

The only other specimen obtained in South Africa is the type collected

nearly thirty years ago by C. J. Andersson in Damaraland and preserved

in the British Museum. Thei'e are also examples obtained from Angola
in the Lisbon Museum.

The two examples in the Bhodesia Museum have the tails longer

thaii the head and body ; while the hands and feet are not pure white,

for the brown colouration of the outer sides of the limbs is extended

doAvn the middle of the upper sifles of both the hands and the feet.

Measurements in mm. taken in the flesh:—



C—PHYSJCAL CllKMlSTllY AND VETElllNARY SCIENCE.

By Waltkk Frki, M. Vet. D.

T. IXTIJODUCTION.

The application of phy-^ical and physical chemical theories and
nietho<Is to the study of lixing matter owes its origin to a feeling that

a better explanation of vital phenomena was necessary than that current

up to the present. The enormous progress of physictil chemistry < luring

the last thirty years has induced biologists to apply these results to

tlieir methods. But the piesupposition of these applications is always

the belief that physical and physical chemical analj'ses of life are nijt

impossible.

The experiments on this line were successful, and have thrown
nuich light on the physiological and pathohjgieal conditions of life

phenomena.
Tn the following paper I give

—

(1) A general review of the most important results of physical

chemical methods in biology.

(2) Special reference to the pathology of animal diseases.

It is not my intention to treat the first part of the subject com-
pletely, as the facts are so manifold and the science so rapidly increasing

tliat I can only explain the general leading principles and ideas.

If we start physically analysing, for instance, a mammalian or-

ganism, we see first of all that the (|uantitively prominent part is

foi-med by liquids :

—

(i) Blood.

(ii) Lymph and serous litjuids

—

Pericardial li([uid

Pleural liquid

Peritoneal liquid

Cerebrospinal li(|ui<l

(iii) Secreta*

—

Mucous
.Saliva

Stomach juice

Pancreas juice

Bile

Intestinal juice^

Spermal Hcjuid]

Amnios liquid - Sexual organs

Milk
I

(iv) Excreta

—

Urine
Perspiration.

* Tlie products of the so-called internal secretions of testicles, thyrcoidea,

suprarenal glands, &c. , are not mentioned, hetause they are not collected in

special tubes, but go " backwards '" into the lyiiipli or blood.

Digestive organs
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II. THE PHYSICAL LAWS OF LK^L'ID.S.

T() all these body-liquids the general physical laws of liquids must
be ap{ilicable. The most important from our point of view are the

following: Every liquid has (1) a characteristic internal friction or

viscosity ; (2) a characteristic surface tension. Liquids have no shape
of their own, but only such as is caused by external intluences {e.y. form
and ishape of the vessel, intluence of the eartli's attraction), but in spite

of that the liquids offer a certain resistance to every power which tends

to provoke a mo\ement in them, producing internal friction or viscosity.

The viscosity is therefore the reciprocal expression of the tiuidity of the

liquids.

{a) Viscosity.

L'sually the internal friction of H.,0 is taken as = 1 ; compared
with water the internal friction oi the above-mentioned fluids of the

body is always higher, every one showing a certain constancy and
specifity in each species of animal. Viscosity is dependent upon the

substances which are dissolved in the liquid (salts) or contained in it

as colloidal substances (proteids, enzymes). As soon as we know the

intluence of all of these bodies or of certain classes of them alone, the

^iscosity indicates the presence or prevalence of one of them or of

several in combination. Certain kinds of colloids, to which belong

the albuminoids, increase the viscosity of water considerably, and
almost directly proportional to their concentration. It is therefore

especially due to the colloids that some of the liquids of the organism

have a comparati^elv high viscosity.

As salts influence the pi'Operties of all colloids in a manner specific

for their ions (as we shall see later), they are also factors of the actual

internal friction of the organic colloidal systems, for instance, the vis-

cosity of glutin (Lewites) and gelatine (Schroeder) is

Increased by Decreased by

Na - CI, 80^, NC).;, acetate, oxalate Na - I

K - CI, Br, SO,
'

K - Br, I, NO.,, CNS
Li - CI, SO,

NH, - CI, NO., SO,, PO, NH ,
- CI, NO.,, CNS

Mg - Cl.„ SO,
Ba - CI, (KNO,, NH, NO,, in high

Urea concentration)

The eft'ect of the salts generally increases in propoi-tion as their

concentration increases. Hence the viscosity of an organic fluid is

the balanced result of the effects of the presence and concentration of

the colloids and the various kations, anions and non-electrt)lytes.

The internal friction of the blood is nearly double that of plasma,

w^hich to the greatest extent has to be attributed to the presence of

the red blood corpuscles and then to the colloids of the plasma.
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table

The influence of the red hlooii cor[)uscles is shown hy the f(>llu\\in^

SUSHKXSIOK OF KltVTHKOCV'lIvS I\ SlCRUM (HoRSE).

Percentage of
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components of the blood (Hess), and accumulation of CO., causes an
increase in concenti'ation of albumen, sugar and fat (Hamburger).

The internal friction of urine is chiefly dependent on the concen-

tration of its salts ; other substances are put out with the urine only in

pathological cases (albumen, sugar, bile pigments, haemoglobin) ; these

all increase the viscosity. The majority of the salts inci-ease the

viscosity of water, for instance, NaCl, which is the most prevalent,

then phosphates, sulphates and urea ; KCl only decreases it. A
sudden alteration of the viscosity indicates the variation of the salt

concentration or the appearance of the above-mentioned colloids in the

urine (piroplasmosis).

(b) Surface Tension.

Surface tension or surface pressure is a force which acts on the

surface of any substance, solid or liquid, having the tendency to make
it as small as possible, therefore causing the globular form of a drop of

liquid. The same force is the cause of capillary attraction and capillary

depression, because it is less on a concave, and greater (jn a convex
meniscus than on a plane surface. A great number of salts (chlorides

of Li, Na. K, NH„ Ba, Sr, Ca, Mg ; sulphates of Na, K, Mg, Mn;
and nitrates of K and Na increase the surface tension of water
(Whatmough). Colloids, however, have a decreasing influence, because

their particles are condensed in the surface (Gibbs). The surface ten-

sion of colloids is also changed by the various kations and anions, as I

have stated, and it is especially the OH ion which has a very pro-

nounced and characteristic effect. My preliminary experiments permit

of the deduction that the surface tension of serum and other liquids of

organisms is the balance of the eflects of the concentration of the

colloidal components and the different ions and non-electrolvtes. As a
matter of fact it is lower than the surface tension of water, whilst, as

mentioned, the viscosity is higher. The effect of the colloids and other

decreasing substances is of course prevalent.

The alkalinity of serum gives the value of surface tension a certain

height and perhaps stabilit3^ I have observed that neutralisation

caused a considerable decrease of the surface tension. In all proba-

bility the influence of the degree of alkalinity of the serum or plasma
on phagocytosis (Hamburger and Hekma*) is to a great extent depend-

ent on the surface tension of them, which is influt^nced by their

alkalinity.

Investigations on the serum of horses, mules, cattle, sheep and
goats lead to the cijiiclusion that a certain value of surface tejision is

;haracteristic for the serum of each species.

Series of experiments on horses have proved that during an
attack of piroplasmosis or horse-sickness the surface tension of serum

Plia<;(K'.yt<)«is is at a iiiaxiiiunii at an oi)tiiiial fonceiitiatidii of OH ions

()iot in'oportioual) wliicli is just i)reseiit in tlie serum. 1 also f<jnnil an t>ptinial

concentration of OH for a inaxinial surface tension of jiclatin ainl serum.
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falls ; for instance, the average surface tension of fifteen horses at

37° C. suffering from horse-sickness was 5"85, whilst the normal value

(average from twenty-one horses) amounts to o-97. The suiface

tension of watin- at the same temperature is 7-132.

The decrease of surface tension in grave cases of horse-sickness is

probably due to the accumulation of CO., in the blood, because it was

possible to repnxluce a simihir decrease Iw an artificial imitation of this

stage by strangulation of the jugular vein wherefrom the blood was

taken.

Til. THE PHYSICAL-CHEMICAL LAWS OF SOLUTIONS.

The chemical analysis of tlie licjuids of an organism demonstrates

the presence of a great number of crystalloids (sugar, urea, salts, as

cai'bonates, sulphates, chlorides, phosphates combined with potassium

sodium, calcium, magnesium). These crystalloids are all dissolved in

water ; we have to deal with watery nohitAonx.

The peculiarities of solutions have been thoroughly studied during

the last thirty years, and tiie rules found in vitro by the physical-

chemical scientists have been proved to be the same, point by point, in

the living body.

(«) Osmotic Pressure.

Van 't Hofl' pointed out that a substance dissolved in water (or in

any other fluid medium) is in molecular dissemination, and acts as it

would do in a gaseous stage, namely, it has lost cohesion. The mole-

cules do not attract each otlier any more ; they are flying througli the

medium in all directions with great velocit}'^ like gas molecules do, and
exercise a pressuie against the wall which is called osmotic pressure

(corresponding to the gas tension). He showed that the three prin-

cipal physical laws of diluted gases are also applicable to diluted

solutions without regard to the chemical composition. They are as

follows :

—

(1) Boyle-Marriotte— Van '< Hoff.—At a constant temperature the

pressure of a gas is proportional to its density ; or for solutions, the

osmotic pressure is proportional to the concentration.

(2) Gay-Lu!^sac— Van V Hoff'.—The gas tension is proportional to

the absolute temperature, and increases at the amount of ^l^ for each

degree ; or, the osmotic pressure increases with each degree of rise in

temperature at the rate of 1 in 273.

(3) Avoyadro— Van U Hoff'.—Ecjual volumes of difterent gases con-

tain at the same temperature and under the same pressure equal

numbers of molecules; or, solutions which at the same temperature
have the same osmotic pressure are equally concentrated.

Plant physiologists with the so-called osometer have experimentally

demonstrated the truth of Van 't Hoif's theories.

m2



180 Kkpokt S.A.A. Advanckment of 8ciknce.

The bodies dissolved in a liquid—for instance, water—cause some

changes in the physical peculiarities of it, namely :

—

(1) The freezing-point of a solution is lower than that of the

solvent.

(2) The steam pressure is lower, and of course

(3) The boiling-point of a solution is higher than the solvent's.

The proportionality of these alterations to the concentration of

a solution creates the possibility of finding the concentration by

determination either of the freezing-point or the boiling-point of a

solution.

Beckmann introduced a handy a})paratus for measuring the depres-

sion of the freezing-point (A), 'ind it has proved to be ver}' useful for

research on organic liquids.

The possession of cryoscopy in connectic»n with the knowledge of

se\ ei-al facts and relationships enables us to find the concentration and

osmotic pressure of a solution, namely :

—

(1) Solutions with the same depression of the freezing-point have

equal concentrations and the same osmotic pressure.

(2) A solution containing one mole (molecular weight in grammes
pro litre) of a substance* shows a constant freezing-point of - 1-85° C.

By means of this fact it is possible to determine the molecular weight

of a substance by cryoscopy.

(3) A solution of one gramme molecule of any substance (except

electrolytes) in 1000 grammes of water has an osmotic pressure of

22'34 atmospheres, or of one atmosphere when dissolved in 22*341 of

water.

(b) Electkolytic Dissociation.

Before entering into the results of cryoscopical examinations in

veterinary science, I have to explain another theory, closely con-

nected with Van 't HofF's theor}- of solutions, and supplementary to

it, namely, the doctrine of the electrolytic dissociation brought forward

by Arrhenius.

In solutions of acids, bases and salts it was observed that they

had a lower freezing-point than had been calculated from the con-

centration. Arrhenius explained this anomaly as follows :

—

The molecules of salts, bases and acids in solution are partially

split up in two components, from which exery one exercises an osnaoti-

cal pressure and iniiuences the solvens like an entire molecule. These

components, called iont), are electrically difierent, and if two electrodes

are put in the solution, the negative ion, anioti, goes to the positive

pole, anode, the positive ion, kation, however, going to the negative

kathode. Tlie ions are giving away their respective electricities to the

corresponding electrode Avith the adverse sign. Acids in solution, for

instance, are characterised by the monovalent hydrogen ion ( + H),

* All crv'stalloid water-soluble snl>.«taiices e.\'ce[>t the electrolytes, acids,

l>:i:-('s and salts.
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beside the acid ranion (- SU^ - NO., - 01). Bases all contain the
negative monovalent liydroxylion (- OH) and a metal as kation

(K"*^ N"^ Ca"^"""). Salts are combinations of one of the various metals,

as katiuns and an acid rest as anion (K"^' CI , t^ : SO ~, Ca"*"^ CO.-",
' iSa^j » ' •' '

]\%"'""''-|
far\^-)- The more a solution is diluted, the greater the number

of electrolyt molectiles divided up in the ions, ionised or electrolytically

dissociated. 1 have already mentioned tliat the ions intluence the

freezing-point like molecules, the more extensive, therefore, the dis-

sociation the lower the freezing-point, the greater the difference be-

tween the calculated and the real depression, reduced to molecular

quantities.

Hence the ilepression of the freezing-point of an electrolytic solu-

tion is a summarised expression of the effect of the undissociated

molecules plus the i(ms, and every ion has the same osmotic pressure

as every entire molecule. The depression of the freezing-point of an
electrolytic solution must be :

—

(1) An expression of the osmotic pressure. It is 22*34 atmo-
spheres if ^ = 1-85. For a, < or > than = 1*85, the osmotic pres-

's,

sure = 22-34: x , o-'r8o
(2) An e.xpression for the electrolytic dissociation. For instance,

if in an electrolytic solution of molecular concentration or respective

fractions of it, no dissociation would take place, the depression had to

be A = 1'85
; as a matter of fact the depression observed ( A ) is more

than 1-85 {A > 1'85) by dissociation, and therefore the quotient j:o~

is called coefficient of dissociation (Van 't Hoff).

As the ions are carriers of electricity, the electrical conductivity

of a S(jlution must be better the more the molecules are dissociated,

and the conductivity being the reciprocit}" of the electrical resistance,

a measurement of this latter gives an indication of the relative number
of ions, and the degree of dissociation if the molecular concentration is

known.
The methods of the electrical conductivity as an indication of the

active ions (and colloids) '' or specific electrical resistance, and the

cryoscopical method t as an indication of the concentration of inole-

cules plus ions, are an.ply applied to the study of nearly every organic

liquid in human and veterinary medicine. I may mention the follow-

ing figures (p. 182) regarding the serum of normal animals (several

authors).

About three-quarters of the salts in the different sera are electro-

lytes, and of these again nearly 75 per cent. NaCl, or about 50 per

cent, of the osmotically active substances consist of NaCl molecules

' Apparatus generally used— Wlieatstone-Kirclihort'-Kolihausfh.
+ Beckniauii apjiaratus vised.
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of the non -electrolytes increases corresponding to a decrease of the
number of ions.

Piroplasniosis is a disease of the red blood corpuscles, and the
presence of their decomposition products in serum and urine causes the
above-mentioned variations of the osmotic concentration. As long as

these products of thc^ hi>?moh'sis are colloidal they are osmotically
inactive, and only affect the conductiv ity of the serum in a negative
sense (they are obstacles to the migration of the ions). When the
decomposition proceeds they become crystalloid, and influence the
osmotic pressure in a positive sense.

Horse-sickness, however, is a disease of the endothelia, and does
not greatly alter the concentration of salts. There was only a very
slight and not quite distinct decrease of A and A. It is therefore
possible to distinguish these diseases by cryoscopy, or better b}'^ the
examination of the conductivity.

A very large number of examinations of the depression of freezing-

point and conductivity of cow's milk was made by Schnorf. He stated

that in all cases of sick milk glands the conductivity was super-normal,
and that it was therefore possible to recognise a disease of the mamnue
by this method alone, whilst the depression of the freezing-point is very
often, although not always, greater than normal.

IV. COLLOIDS.

(a) Gknkral.

With very few exceptions the liquid components of the organisms
are not pure homogeneous watery salt solutions, but heterogeneous
systems, since the proteids are nf>t dissolved, but are colloidal. Col-

loidal solutions are combinations of water with one or several liquid or

solid substances veiy finely disseminated in it (emulsion colloids, sus-

pension colloids). The general characteristics are the following : they

have no defined critical points (boiling, freezing, melting point) ; in

other words, they do not alter the critical points of the solvens ; they

are obstacles for chemical reactions, because they easily absorb each

other and also salts ; their electrical transport (kataphoresis or con-

vection) either to the positive or negative electrode proves their elec-

trical charge. They are generally sensiti\e to electrolytes and colloids

with the opposite electrical signs, and a large number also to high

temperatures.

Following the leading conception of the colloids as heterogeneous

sj'stems, and analysing, we can make the following statements :

—

(1) The particles must be so fine that the adhesion to the medium
is stronger than the gravitation, so that they do not follow the latter.

They are ultra-microscopic. As a matter of fact, with the ultramicro-

scope of Siedentopf and Zsigmondy colloid particles with diameters as

low as 0'006^ were observed, and so the heterogeneous nature of col-

loids could be proved.
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(2) The smaller the diameter of a globule the larger its surface

comparatively. The total surface of all particles in a colloidal system

must of course be enormous. For instance, 1 c.c. of a substance as cubus

has a surface of 6 cm.- ]f it is split up into very small cubes of 0-1^

length, the total surface is 60,000 m.-

(3) Hence it is evident that in colloidal systems surface energies,

absorptions and superficial condensations play a dominant role.

(4) The (either positive or negative) electrical character of the

colloid globules stipulates the possibility of their being influenceil by
electrical energy.

If two colloids of different electrical charges are mixed in a certain

proportion a precipitation takes place. The positive and negative par-

ticles absorb each other, forming neutral complexes and deposit. The
optimal concentrations not having been observed, no precipitation

occurs and both colloids can exist beside each other. It is even

possible to dissolve the precipitate again by adding one of the com-

ponents in excessive quantity ; the resulting mixture has the electrical

character of this latter component, but with regard to other peculiari-

ties is somewhat different. Also colloids which have the same elec-

trical charge are not indifferent in mixtures towards each other. Some
of them added in xevy small (juantities to another give it a very great

resistance against electrolytic or thermal influences. Or adversely, it

is possible to make, for instance, a negative colloid very sensitive by
the addition of another negative one.

It has to be expected that in mixtures of electrically different, or

in those containing colloids of the same electrical chai-acter, the velocity

of the convective transport is other than that in one of the pure

components.

This has to be admitted also in colloids to which electrolytes are

added. The more precipitating ions—kations for negative and anions

for positive colloid solutions—are added, the less vivacious is Brown's

molecular movement and the velocity <>f the electrical transport

(Freundlich). As soon as the colloid is neutralised it precipitates and

takes the precipitating ion absorbed with it. Generally the precipi-

tating power is stronger the higher the valency of the active ion.

The other ion, with the same electrical character as the colloid,

is not inactive during the process of piecipitation ; it exercises an

antagonistic or disseminating infiuence according to its nature.

It is evident that for the precipitation the absorbing forces of the

extensive surfaces in the colloid are of great importance, and it has

been proved for some special cases that the degree of absol-ption of

an ion is proportional to its precipitating or disseminating power

(Freundlich).

{/)) The Blood.

All that has beeji said of colloids in general holds good for the

colloids of the organism. These latter ai-e not all simple, but in com-

plexes and in combination and co-relation with electrolytes. An
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analysis of the colloids of the hlooH, for iiistiiiicc, gives the following

result :

—

The blood consists of

I. MoRPiiOTic Elements—
(a) Blood plates

(/)) Leucocytes

(c) Erythrocytes, red blood cells

(1) positive colloid = Jifemoglobin

(2) negative colloids = stroma and membrane
( + lipoids)

II. Blood Liquid, Plasma.

(«) Albumines
'Colloids which are not sen-

f

(1) positive

(2) negative

(1) positive albumines | sitive against alterations

(2) negative albumines I of the concentration of

I ions in the solvens

(h) Globulines

'These colloids are very sensitive to

changes of the concentration of the

ions in their medium. Thev are, of

course, precipitated by dilution with

water or dialysis

(c) Nucleoproteids (not yet physically analysed)

The process of coagulation of the plasma is the combination and
precipitation of all the negative globulines of the plasma with a part

of the positive ones. The arising neutral complex is called ^fibrin

(Iscovesco).

The blood serum therefore contains

—

(1) All the positive and negative albumines.

(2) Only positive globulines.

The above-mentioned blood colloids, at present chiefl}' electrically

distinguished, also show differences in their thermal behaviour. The
mixtures of them in plasma and serum, being in an alkaline medium,
have electro-negative character and go to the kathode.

But the electric character, thermo-stability or lability, precipitati-

bility by electrolytes and colloids are not sufficient to explain (besides

chemical influences) the functions of the blood colloids in the living

organism. There are a number of very fine differences dependent

(1) on the proportion of colloid mixtures; (2) on the presence of

electrolytes and other crystalloids
; (3) on the concentration, electric

charge, \elocity of diffusion and chemical nature of ions ; and (4) on
variations of temperature (fever) ; differences in the structure of the

colloids which we are not yet able to demonstrate in the test tube

except by the so-called biological reaction, but which are sufficient to

give the colloid quite another biological behaviour.

Actually the one best studierl is the complex of biological re-

actions of the blood belonging to immunity, the rise of antibodies in

the blood and their reactions with the corresponding antigenes.
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(c) Immune Substances.

The natural reaction of an organism on introduction of colloidal

albuminoids into its circulatory system is the production of specific

anti- or immune-bodies. Against not organised proteid substances, the

following antibodies arise :

—

(1) Against toxines, as secreta of different mici-obes, the nnfi-

toxine.9 which neutralise the toxines (diphtheria anti-toxines, tetanus

anti-toxines).

(2) Against serum or other albuminoids, and also against products

of the metabolism of the microbes, the precvpitines (Bordet, Nuttall)

(serum precipitines, bacteric-precipitines, coagulines against milk

(Bordet)) forming precipitations in solutions of the former proteid

substances.

(.3) Against enzymes, anti-enzymes, with the peculiarity of inacti-

vating the specific action of enzymes (anti-pepsin, antichymosine,

antitrypsine).

(i) Against the antibodies themselves antibodies are produced,

for instance, against hajmolysines or agglutinines (antisensibilisator

(Besredka), antialexine (Boi'det)).

The immune substances with a specific action on cells are the

following :

—

(1) Microbes are destroyed by hactericidiuf.^, hacferiolysinei<, con-

glc)merated by the a(j<jlntinines.

(2) The opsonines are anti-substances which prepare microbes for

phagocytosis.

(3) Against blood cells, the lui'molyi^ines and lia'mariiihitininpa are

produced.

(4) At least there is the possibility of obtaining a specific anti-

body, cytotoxine and cyfolyfiirie for ever)' cell of a mammalian organism

(neurotoxine, nephrolysine, myotoxine, hepatotoxine, spermatoxine).

The cytotoxines are complex, i.e. two, substances which act together

to produce the typical effect—-the i<eusihihisnfor or amboceptor and the

alexine or complement.
All immune substances act specifically and arise independently of

each other in an animal. Thus, for instance, it is possible to obtain

antibodies for horse-sickness and piroplasmosis in the same horse, or

against rinderpest, redwater and gall-sickness in one bovine ; in other

words, an individium can be immune against several diseases.

On the other hand, and by this specificity it is possible to isolate

in vitro, from a mixture of two or more immune substances in a serum,

one of tlieni by specific al>sorptit)n of the others. For instance, if at a

low temperature we mix serum ha-molytic foi' cattle and horse blood

with the erytlirocytes of the latter species, the serum, after being

separated from the cells, only dissohes cattle blood.

Or, again, if a serum that has the peculiarity of agglutinating the

bacilli of glanders or typhus is added to suspensions of various un-

known bacilli, the phenomenon of agglutination indicates the respective

microbes. On the other hand, the positi\'e result of an agglutination

test in a culture of bacillus typhi by the seruni of a human being sus-
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pected of suffering from enteric fever leads t(» the correct diagnosis of

the disease.

The possibility of artificial immunisation has been used as quickly

as possible to cure and prevent animal and liuman diseases. There are

three methods :

—

(1) Passire inimittiitaifwu by the injection of antitoxic <ir iiiiero-

bicide serum which has been produced in another animal. The inmiunity

of the treated animal commences immediately after injection, but only

lasts for the short time the antibodies remain in the blood ; this method
is a curative one, and has proved very successful in humtin diphtheria.

(2) Active immiuiixatioti, produced by injection of virus or vaccine.

The immunity only arises after a certain time, but usually remains for

a considerable time, in some cases for years.

(3) The simnltan-method, being a combined injection of \irus and
serum.

In South Africa the last two mentioned methods are used fur the

prevention of the following stock diseases :

—

(a) Rinderpest. An active immunisation by simultaneous injec-

tion (if virulent blood and anti-servim or by injection of bile (Koch).

(6) Pleuro-pneumonici of cattle, by active immunisation produced
by fully virulent microbe culture.

(c) Black Quarter Evil is prevented by actively immunising with

vaccine—that is to say, a virus attenuated by heat and dr3'ing.

(d) Redwater. Active immunisation with virulent blood.

(e) Blue tongue in sheep, by vaccination with virulent l)lood

(Theiler).

(

/) Piroplasmosis or biliary fever in efjuines by vaccination with

attenuated virus (blood) (Theiler).

i'j) Horse-sickness in mules is prevented by subcutaneous injection

of virulent blood simultaneously with immune serum (Theiler).

The ethcacity of the innnune bodies in the respective anti-sera in

vivo having been evident, it was necessary to study the phenomena of

immunity quantitively, and experiments were made in the test tube as

-much as possible. After considerable discussion on the nature of the

formation of the compound antibody-antigen, physical chemistry has

recently furnished explanations.

Antibodies are undoubtedly albuminoid substances ; as the other

albuminoids of the serum exist there only in the colloidal stage, it had

to be expected that tlie immune bodies are also colloidal. Indeed,

ample ca idence has been brought forward that it is so (Zangger). The

colloidal state of every substance is a great obstacle to chemical re-

action (Duclaux), hence it is quite natural that the reactions of the

immune substances ai-e—especially with regard to their tjuantitixe pro-

portions—colloid reactions, similar to absorptions, and their la^\s must

therefore be of a physical or physical-chemical nature.

The following are the direct proofs of the colloidal character of

the immune substances (Zangger). They are pseudo-solutions with no

defined critical points, optically inhomogeneous systems, tra\ersing

very slowly through membranes or not at all ; they have no electrical
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conductivity like electrolyte solutions, but ai'e of a negative electrical

character, whereby they migrate to the anode ; it is impossible to

obtain them in crystals ; their most common peculiarities are their

thei-mal susceptibility, their mutability and perpetual and chietly

iiTBversible mutation.

Quantitively the best studied reactions of immune Iwdies are as

follows :

—

(1) The neutralisation of the toxines by the antitoxines (Craw).

(2) The precipitine reaction, i.e. the combination of the precipi-

tines with the respective precipitable substances.

(3) The agglutination or the conglomeration of cells (microbes or

blood cells) by the agglutinines.

(4) Cytolysis, especiall}- ha'molysis, the destruction of microbes

by means of bacteriolysines respectively of red blood cells by the

hifmolysines.

All these reactions are more similar to absorptions than to

chemical reactions, for they take place in heterogeneous system.s

where surface energies, diffusion and electrical forces play a very

important role.

The facts that the law of constant multiple proportions (typical

for chemical conjunctions) does not hold good for the reactions of the

immune substances, that the addition of one substance in fractions

alters the final result (Bordet, Dungern, Danysz), that the typical

reaction only takes place when the substances are present in certain

optimal concentrations (precipitines and agglutinines), and that they

show their typical peculiarities only in company with ions—these facts

are direct proofs of the conception of the reactions of the antibodies as

colloid-reactions.

This conception is supported by a great number of analogies

Avithin the limits of physical chemistry, from which I need only men-

tion the imitation of toxicity experiments of the (toxine-antitoxine

compounds) + (toxine) with colloidal As.^So and colloidal Fe(OH)3
(Biltz), precipitations of various colloids by each other (electrically

different), agglutination and h.ie)nolysis experiments witli chemical

precipitates in suspension (Gengou), and artificial colloids (Land-

steiner, Henri and Cernovodeanu, Zangger, Frei).

(rl) The Enzymes.

Another class of colloidal substances of enoj-mous importance for

the life of an organism is formed by enzymes. In principle these are

not different from the catalytic substances (Breilig), which possess the

peculiarity of altering in a positive or negative sense the speed of a

reaction (Ostwald).

An analogy to the organic enzy)nes are some artificial colloids

which act like these, for instance, hydrogen peroxyde is decomposed into

H.,0 and by the colloidal metals (Bredig), and by the organic enzymes

as'well (Henter). But the colloidal state of a substance alone is not
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surticieiit to make it act as an tnt-tjmp^ because not eveiy colloid has a
catalytic effect.

Enzymes are found nearly everywliere in the or<^anism, in the
blood and within the cells (Jakoby). Their number is very jj;reat,

their actual (luantity comparatively small and their functions multiple,

namely, dissolutions, coagulations, hydrolytic processes, syntheses, de-

compositions, condensations, and polymerisations, oxydations and re-

ductions. In the organism probabl}' every chemical process and several

merely physical reactions need enzymes. As a rule there is one specific

enzyn\e for each reaction, and the localisation is guaranteed bv the
colloidal state of the enzymes and the structure of the cell membi-ane
and the protoplasma (compare later).

We might divide the enzymes of the organism into two groups
(ct>mpare Euler). To the first group belong those which are able to act

quite alone on the respective substrate, whilst those of the second
group need another substance in company with which they show the
typical effect. The latter substances are called acfAvufors, kinases or

co-enzymes. This is a parallel phenomenon to the combined action of

the immune substances sensibilisator and alexine on a cell or to the
activation of one colloid by another (saponine -|- taurocholic Na, Frei,

snake venom -\- lecithine, Kyes), and it was possible to substitute the
activator of pancreatic juice by the colloidal toluidine blue (Lai-guier

des Bancels).

Ions have either an accelerative or proti-acting influence (com-

pare immune bodies). There are some substances which act tlirectly

as poisons on inorganic and organic enzymes (iodine, phosphorus,
hydrocyanic acid). The paralysing eflfect is still remarkable in enor-

mous dilutions ; for instance, a proti'action of the catalysis of colloidal

platina is cau.sed by iodine even in a dilution of O'OOOOOOl gramme
molecule per litre (Bredig).

Injection of enzymes into an animal gives rise to specific anti-

bodies, anti-enzymes, which paralyse the functions of the enz^mies or

even accelerate a reaction adverse to the reaction of the original

enzj^me (Beitzke and Neuberg).

The enzyme reactions take place in heterogeneous systems. There
is no doubt that the enormous total surface stipulated by the colloidal

nature of the enzymes is dominant in their functions. Considerable
absorptions on this surface cause an increase of concentration of the

substrate on them, and thus facilitate the reaction. Evidently the con-

ditions for diffusion in the medium interfere, and the speed of diffusion

to the surfaces and away from them influence also the velocity of the
total reaction.

(e) The Cells.

Until now we have dealt with liquids without visible structure

(although it is quite possible that the colloids mentioned have a certain

internal structure). It remains to explain the chief points of the
physical-chemical conception of morphological constituents of the
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organisms. Firot of all the protoplasm. The absence of an internal

elasticity, the diop form of fractions of protoplasma, indiciite its liquid

state. It is a very complicated system of colloids in company with
enzymes and crystalloids, characterised by a perpetual variability, so that

it is physically and chemicall}' dijfferent in ever^^ moment. In no case

are the correlations between physical and chemical processes so numer-
ous and the energies so concentrated as in a cell. Numerous chemical
compositions and decompositions of different kinds take place in very
small space. This is only possible b}'^ the colloid nature of the protoplasma
and the presence of intra-cellular enzymes. Substances which enter as

crystalloids through the. external colloidal protoplasma layer are con-

densed into high molecular colloidal forms, and they have to remain in

the interior, for they do not diffuse. For instance, sugar enters crystal-

loid into the liver cells ; it is polymerised there to the colloidal glycogen,

and it only leaves after having been transforined into a crystalloidal

state again. Or, adversely, substances—albuminoids, for instance

—

are decomposed by enzymes to chemical bodies with a low molecular
weight and osmotically active. As soon as the osmotical partial pres-

sure for these substances is lower outside they diffuse through the
protoplasma and membrane into the interstitial liquid.

The enz3'mes are fixed in the interior by means of their impotence
of diffusion as a consequence of their colloidal nature.

There is even a possibility of localisation of the enzymes and
chemical I'eactions within the cell by the foamy structure of the proto-

plasm (Biitschly). The walls of this foam would act as semi-permeable
membranes, and they would be permeable for certain ions, and not for

others; not at all oi' but little permeable for colloids, especially fur the
enzymes.

That is the general principle of the common metabolism as it

happens in every living cell. A number of experiments were carried

out especially to study cell-functions from a physical-chemical stand-

point. The influence of the ions is prominent in physiological and
pathological instances. I recall only the artificial fertilisation of eggs
simply b}' ions in a certain concentration (Loeb, Delage), the activating
or procrastinating influence of electrolytes on phagocytosis (Hamburger
and Hekma), and muscular twitchings (Loeb), the permeability (Ham-
burger, etc.), and the conditions of permeabilisation of the erythrocyte
membrane (Frei).

(/) The AlE>jnuANES.

I have already stated that colloid particles condense in the surface

and decrease the su)'face tension. The superficial condensation can go
so far as to foi-m a film, which has the physical character of a solid

—

elasticity, for instance. Such membranes are especially formed by
albuminoid solutions, the surface of which is the limit towards a
medium with a surface tension, different from its own (air or any
liquid) (Ramsden, Devaux, IVIetkalf).

Attention has receJitly been flrawn to these facts, to the conditions
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of rise, existence and destruction of the membranes in the orf,'anisin

and their properties and importance for pliysiological and patliological

life (Zangger).

The conditions of superficial condensation on colloidal solutions,

which are in contact with each other, are the differences of their

surface tensions, and the impossihility of mixing. These conditions

are realised in the organism.

The principjil properties of the memljranes are

—

(1) Their typical colloidal character.

(2) Their specific peculiarities as separating layers.

(1) The membranes are colloidal.— [ mentioned that their origin is

from a colloid sijlution. They have therefore similar characters to the

mother liquid. Typical for them as colloids are the possibility of

imbibition with water, a certain electric charge, the influence of ions,

absorption of crystalloids or colloids with the same or adverse electri-

cal character. Their C(jnsistency is altered by those factors, either- in a

positive (precipitation) or negative sense (partial dissolution). The
alt/tn-ations are permanent or reversible, but the membrane has always

the traces of the life history.

(2) The most typical character of the membranes is their selective

penneability.—The membranes are easily permeable for water, but not

as well for the substances dissolved in it.

With regard t<j electrolytes the membrane can be (a) permeable

for the anion or kation alone
;

(b) permeable for both ions. The
traversing of only one ion through the membrane causes a difference

of electrical potential whereby the surface tension is changed. The
permeability is altered (a) by alterations of the temperature ; (b) by
imbibition with water ; and (c) by absorbed substances which have
influenced the membrane, namely

—

n\ P 11 "1 '
^^ ^^^® same electrical sign.

^ ' {oi the other electrical sign.

(2) Non-electrolytes (alcohol, urea, sugar).

(3) Electrolytes (kations, anions).

These alterations may be reversible or irreversible. Generally

speaking, we can say that (1) the longer a substance was in contact

with a membrane the less reversible are the alterations it had caused

in the membrane, with regard to permeability. (2) Every substance

more or less influences the permeal)ility of a membrane. The in-

fluence is especially intensified when the substance enters in chemical

reaction with the membrane or when fixed by absorption (impregnation

with fat, or lipoids). (3) The greater the density of a membrane tlie

less it is influenced.

Fi'om a biological point of view the results of these facts are that

every cell has a membrane or a special superficial layer with other

physical pi-operties than the protoplasma. This membrane regulates

the entrance and departure of substances. Substances dissolved in the

interstitial lii[uid can only influence the cell life if the membrane is

permeable for them. Abnoiinal permeability of the membrane pro-

duces a pathological metabolism within the cell. Therapeutically
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speaking, we can only expect to influence a tissue with a substance

for which the membranes of the cells are permeable (exception is

plasmolysis).

In this short review I hope to have given an idea of the extensive

application of physical chemistiy on vital phenomena and the patho-

logical problems. The physical chemistr}' of homogeneous S3\stems

is thoroughly worked out. The study of the heterogeneous systems

or colloids is comparatively recent, but it promises to become very

productive.

Our task is to follo\\' the course of this science and to apply the

results as much as possible to the study of animal diseases in South

Africa.
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7. EAST COAST FEVER—" A HISTORICAL REVIEW."

By C. E. Gray, M.R.C.V.S.

It is now ovei- ten years since tliis ilisease became the subject of

scientific inquiry at the hands of Prof. Koch, who lirst observed it at

Dar-es-Salaam in 1897, whei-e he was led by the result of experiments

which he made at that time to regai-d it as identical with tlie Texas
fever or red water described so ably by the well-known American in-

vestigatois Smith and Kilbourne, although in his report, published at

that time, he dwelt at some length on certain differences between the

•microscopic appearances presented by the blood of certain cases exa-

mined by him and those recorded by the American observers. To quote

Koch's own words, he says :
" In a certain number of the animals

<?xamined by me I could trace the developed Fyro^oma biyemiun.oi

(the specific organism of Texas fever). It answered the description

given of it by Smith and Kilbourne so perfectly that no room for

doubt was left i-egarding the identity of the parasite here found with

that discovered in American cattle. Only with regard to the earlier

forms of the Pyrosoma and the relations of both it and the full-grown

parasite to mild and severe Texas fever, I have come to difierent con-

clusions from the American investigators. 1 found, namely, pai-ticu-

larly in the red blood corpuscles of cases which took a severe f«)rm and
rapidly proved fatal, strange forms resembling )niniature staves, so

that one might take them to be bacilli. Tliese ait' frecpiently slightly

curved, and sometimes so strong that they foi'm rings, and in that case

look veiy much like the parasite of tropical malaria. Fretjuently these

little staves are slightly thicker in the centre ; they then clearly show
a double outline and assume the form of a willow leaf. Between such

foi-ms and the pear-shaped form of the full-grown Pyrosoma there are

a number of intermediate stages, and I have in consequence formed

the conviction that the parasites I found are the real first forni'^ of tlie

Pyrosoma."
This abnormality in the microscopical appearances of the blood of

these rapidl}' fatal ciises, however, ajipeais U) be tlie only point of

difference then noted by Prof. Koch, as he makes no reference what-

<'ver to the peculiar post mortem lesions whose existence was afterwai'ds

recorded in Rhodesia. In the report already quoted, Dr. Koch maps
out the extent of the infected area from information obtained locally,

giving it as his opinion that the disease is a coastal one which has long-

been endemic on the African coast and the island of Mafia, probably

extending southwards into the English colonies. In discussing the

width of the infected belt, he says, " A few miles from the coast one

hears of no more cattle pests that would point to the presence of Texas

fever. The reason for this lies simply in the fact that from the coast

towards the interioi- a strip of land is found, numy days' journey in

breadth, where next to no cattle breeding is done. The tril)es living
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here lune for nisiny y*^'*^»'^ abamlonefl cattle rearing on account of the
raidinii propensities of the Masai and other tribes,'' from wliich it would
appear that the acti\it\' of the Masai and other raidei-s at that time
nuist have ert'ectually prevented the spread of the disease from the coast

to tlie interior.

In this preliniinaiy report Koch expresses his intention ')f

carrying out certtiin experiments at tlie first opportunity for the pur-

pose of confirming those of the American <:)bservers regarding the
•communicabihty of the disease by the medium of ticks ; and in a later

report, dated 12th February, 1S98, he recounts the experiments whicli

he carried out in the Usambara Mountains with tlie larval progeny of

ticks taken from apparently healthy ajiimals and from a calf suffering

from Texas fevei-, whose bhjod contained a very large number of Texas
fever parasites, Ijut oidv that form described in his previous commui}i-
cation as the first form of the paiasite—that is to say, the forms re-

sembling miniature staves ami those resembling a willow leaf. These
larxal ticks lie placed on four healthy oxen from the interior, two
i'ecei\ ing the progeny of the ticks taken from the apparently healthy
minimal, and two the larval ticks from the sick calf, both lots of animals
being kept apart from each other. As a result of this experiment,

Koch records that on the twenty-second day after the ticks had
been placed on the cattle an analysis of the blood of the two animals
upon which the progeny of the ticks from the sick calf had been placed

showed for the first time embedded in the red corpuscles specimens of

P}jro!^oma bu/emianni in that most extraordinary characteristic pear-

shaped form of the full-grown parasite, while the two animals upon
which the progeny of the ticks of the healthy coast cattle had been

placed remained healthy. ^ Both these infected animals recovered, and
from the blood of one of these animals four other healthy animals

received a subcutaneous injection of 20 c.c. each. These animals

.sickened in turn, but like the animals which forjued the subject of

the fii-st successful experiment, pyriform organisms only were found

in their blood. This experiment was repeated again with blood from
one of the sick animals, and again the experimental animals contracted

the disease in a mild form, and here Koch's record of experiments

cea.ses, and at the close of his repoi't he observes that he has not

succeeded in reproducing the severe and very fatal form of Texas fever

which he had observed on the coast, but that he has caused six of the

strongest experimental oxen which were artificially infected in the

interior to be taken down to Dar-es-Salaam and placed on an infected

pasture there together with some fi-esh non-immune cattle obtained

from Pugu.
Koch's obser\'ations appear to have gone no further at this

time, or if they did they were not considered of sufficient interest to

place on record. How unfortunate this omission pro^ed to be to

South Africa we now know, as, if the projected experiment had been

carried out and the results noted, he might have found out that the

disease which he produced in the Usambara Mountsiins was not the

rapidly fatal form of the disease whicli killed off animals so quickly at

n2
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the coast, and further iiKjuiry might have placed Iihn in possessiuu of im-

portant information which would have made the record of liis researches

a guide instead of a stumbling-block to future investigators.

From 1898 until 1901 the disease attracted no special attention,

but from information now in our j^ossession we have good reasons for

believing that infected cattle from German East Africa were landed at

Beira sometime prior to the month of November, 1901, and were for-

warded at once by rail to Umtali, where some were disposed of to local

butchers, and others sent on to 8alisbury, and in both of these places

they weve turned out to graze on the town commonage. As a con-

sequence both commonages became infected, but the subsequent mor-
tality attracted no special attention as it was at first by no means
heavy, and the deaths which occurred were attributed to gall sickness

and ordinary Texas fever, and it was only after the advent of a ship-

ment of Australian cattle, imported by Mr. Rhodes, that public interest

became aroused thereby. These cattle, which suffered considerably at

Beira from ordinary Texas fever by reason of their accidental detention

there on account of a washaway on the railway line, and which were
removed thence to the Umt&,li commonage at the first opportunity,

practically died out there from what was believed to be redwater and
gall sickness. As these cattle, however, were kept b}' themselves apart

from other stock, their decease was attributed to their inability to

accommodate themselves to the climatic conditions in which they were
placed : but the following sununer, when local cattle began to graze

over the area upon which the Australian cattle had died, the}' too

began to die off, and at the same time there was a notable rise in

the death-rate amongst the cattle on the Salisbury commonage as well,

principall}'^ amongst certain loot cattle recently brought up from the

Free State ; but as Fi-ee State cattle were notoriously susceptible to

redwater no one at first thought much about it.

At this time I was in charge of the Rhodesian veterinar}' depart-

ment, and on the occasion of a visit to the Penhalonga Valle}', near

Umtali, in wdiich cattle had also began to die, both GoAcrnment
Veterinary Suigeon Jarvis and myself were struck by the remarkable
aspect of the kidneys in several of the post inortems which we made
there. These organs, particularly in cases of some standing, presented

a most peculiar appearance, being studded with infarcts from about the

size of a pea downwards, which stood up from the surface of the

organs, generally paler than the surrounding tissue, but occasionall}'

suffused with blood and haemorrhagic. A careful search of all acces-

sil)le literature on the subject of Texas fever failed to re^eal any
reference to lesions of this character ; but as these were not invariably

present, and as some of the animals on post mortem showed nothing

more than the ordinary clinical lesions of Texas fever, as described by
Smith and Kill>ourne, the kidney lesions were at first regaixled as

being probably accidental. A little later, after my return to Salis-

bury, successive post mortems on numei'ous cattle dying on the Salis-

bury commonage re\p;ded the existence of other hitherto undescribed

lesions, notably a \ ery severe pulmonar}' oedema and attendant emphy-
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seni;i of tlio lungs, tlie n'denia closely icseinbliiii; thai seon in cases of

horst> sickness, and the occasional appearance of an ante or post niorteni

(lischai'ge of frotli from the nose le<l some observers to aver tliat tlieir

animals were dying of horse sickness. Together with cases prese)iting

these lesions were cases corresponding in all respects to cases of (jrdi-

nary Texas fever, and as the repeated examination of smears taken from
the blood and kidneys of afiected animals led to the frequent discovery

of the ordinary type of Fi/rof^onia hic/f'niinum, and as a fair percentage
of the cases suffered during life from hpemoglobinuria, thei-e seemed to

be no good reason to depart from the original diagnosis of Texas fever.

The medicijies generally used in the treatment of Texas fevei- were
prescribed, i.e. the administration of carbolic acid, <|uinine, calomel and
linseed oil, but proved ineffectual, while hjcally devised remedies gave
no better results. As time went on the mortality showed no signs of

abating. Not a few farmers persisttnl in maijitaining that the disease

was distinctly c<nitagious and was spread from animal to animal bv
contact, and others asserted that their animals were suffering from a
mixed infection of redwater and rinderpest, altliough it was shown
that animals salted to rinderpest were amongst the victims, and that a
liberal use of rinderpest serum, of which we happened to have a fair

supply on hand, neither checked nor modified the course of the disease.

Public feeling now began to run high, and to allay this uneasiness

the Rhodesian Government secured the services of Mr. Robertson,

veterinary bacteriologist. Cape Colony, to carry out further investiga-

tions in order to place the character of the disease beyond dispute.

In due course Mr. Robertson arrived, and after going carefully

into the matter, published an interim report in Mav, 1902, in which
he then gave it as his opinion that the view of the local veterinary

otiicers was correct, and that the mortality occurring amongst cattle in

the vicinity of Salisbury and Umtali was due to Texas fever of an
exceptionally virulent type, the virulence of the disease being attri-

butable to the presence of unusual numbers of infected ticks during a

season when the climatic conditions were specially favourable for their

multiplication, the breakdown of animals which were believed to be

immune to the disease being, it was suggested, the result of <:)ver

infection. After the puljlication of his report Mr. Rolieitson and I

carried out further experiments for the purpose of confirming our
N'iews, in the course of which a considerable number of calves were
inoculated, innumerable post mortems were made, and records were
kept of the temperatures of vax-ious animals contiacting the disease as

the result of natural infection. The results obtained by the inocula-

tion of calves first with blood taken from Australian cattle which had
survived the Umtali epidemic of the previous year, and afterwai'ds

with the blood of cattle suffering from the disease, went far to confirm

our opinion that the disease was Texas fever, as the calves so in«^icu-

lated, which were in all probability susceptible to this disease, uiider-

went on the occasion of the first inoculation the ordinary reaction

following inoculation against this disea.se^that is to say, tlieir tem-

peratures displav'ed the usual double rise generally recorded i)i vm-h
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cases, the first maximum l^eing readied about the ele\enth or twelfth

day after inoculation, the second rise occurring about the twenty-fifth

day, the temperature subsecjuently subsiding to normal, while the

second inoculation was succeeded by a febrile reaction of the same type,

but of a less severe character.

These misleading results, we now know, followed because the

blood used foi" purposes of inoculation was taken from animals im-

mune to Texas fever and from animals suftering from a mixed infection

of East Coast fever and ordinary Texas fever, cases of a class which

are such a constant feature in outbreaks of the former disease in a

country in which Texas fever is endemic, our inoculated animals re-

sponding to the infection of Texas fever, which is inoculable, and being

unaffectetl b}' East Coast fever, which is uninoculable.

Later inoculation experiments with blood taken from acute cases

carried out upon adult cattle salted to Texas fever, and coming from the

coastal districts of Natal, were also accompanied by febrile reactions

about eighteen days later, which terminated fatally. These reactions

we believed at the time were the result of the inoculation to which the

animals were subjected, but there is of course now no doubt that the

illness in these cases was the result of allowing the animals to run on

veld which had by this time become tick infected, although we Avere

not at that time unaware of the fact. While these experiments were

going on no opportunities were lost of making post mortem examina-

tions of animals dying of the disease. As the mortality was extreme

the number of animals examined was very considerable, and although

I have had manv opportunities since that time of making examina-

tions of animals which had fallen victims to East Coast fe\er, 1 have

never come across cases in which the symptoms presented during

life and the lesions found after death were more severe than they

were in cattle then dying on the .Salisbury commonage, which more

closely resembled Hstr-morrhagic Hepticjt'mia than that of any disease

known to science. All cases, however, did not present symptoms of a

similar character, nor were the post mortem appearances in\ariably

tlie same, and at this time we divided them into two classes, which we
designated as typical and atypical, the cases record(Hl in the typical

class being those presenting the ordinary symptoms and post mortem
appearances generally seen in the course of ordinar}' outbreaks of Texas

fever, and those relegated to the atypical class being those animals in

which the symptoms and post mortem appearances deviated from the

normal t3^pe and w hich were peculiar to the present outbreak.

Here a little space may be devoted to the description of what

were looked upon as typical and atypical forms of the disease. In

the former the affected animal after an interval of two or three days,

in which the only evidence of systemic disturbance was an elevation

of temj)eratur(' in many cases rising to lOtV F. or 107 F., presented

the following appearances, which \ may (piote herewith from a rejiort

publisluHl at the time by Mr. llobertson and myself :-

"The animal is dull and the appetite capricious, although the act

(>f tumination may be performed at intervals; in milch cattle there is
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a siuklen falling" oflT in the (juantity of milk, while pregnant animals
fre<jueiit[y aUnt. Thei-e is marked salivation and grinding of the
teeth, and occasionally a slight flow of tears from the eyes, which
have a somewhat glassy appeaiamre. The lutwels are generally ex-

tremeh' constipated, although in some cases diarrhdea is present, and
when it is, the discharges are dark in colour, assuming a reddish brown
tinge when dry. When made to move the animal does so unsteadily,

the hind-quarters swaying as if it had not complete control of its

limbs, the swaying being more noticeable when the animal is turned
sharply round. As the disease pi'ogresses the animal becomes greatly

depressed, refuses all food, is disinclined to move, salivation is profuse,

tremors of the muscles of the shoulders and Hank are frequent, and the

urine is often, but by no means invariably, discoloured, having at first

a pinkish tinge, which later becomes red, and finally porter coloured

and iiighly all)uminous, frothing up when voided. At this stage brain

symptoms may appear, the animal charges recklessly at any moving
object coming within range of its vision, and may become delirious

before death ; on the other hand, the animal may die quietly without a

struggle, death occurring in from fi\e to ten days after the visible onset

of the disease, or it may rally from the acute stage, the ui-ine may clear

oft' and become normal in colour, while the appetite remains in abeyance,
and the animal dies in the course of a few weeks from anjemia."

>So much for a typical case, but in atypical cases the symptoms are
by no means so diagnostic. Tn these there is in the early stage marked
elevation of temperature, lOCV F. or over, with at first compai'atively

little indication of systemic disturbance. The salivary secretion is

slightly in excess. The animal continues to eat and the bowels are

practically normal, although close observation will show that the dung
is frequen.tly somewhat glazed in appearance and streaked from excess
in the amount of mucus. The urine has sometimes a somewhat milky
appearance at the onset, but frequently remains normal throughout
the course of the disease, and the gait, although somewhat unsteady,
is not markedly so. In cases of this class animals frequently sur\ive

the febrile stage and apparently become convalescent, but suddenly
collapse and are found deail with a heap of albuminous fi'oth exuding
from the nostrils. Occasionally the preliminary stage of illness is

quite overlooked, and the animal is found dead, having apparently
died suddenly from pulmonary effusion.

N(^t unfrequently lung disturbance supervenes before the tempera-
ture subsides, nasal hiemorrhages occur with discharge of blood)' froth

from the nostrils, and the animal manifests great distress, coughing in

a manner which might lead to the supposition that lung-sickness was
alsd present. So extreme does the difficulty of breathing become, that
not only does emphysema of the lungs result, but we ha\'e on more
than one occasion observed extensive enqjhysema of the subcutaneous
tissue, not as a post mortem appearance, but during the life of the
animal, possibly as a secondary corollary to pulmonary emphysema,
this subcutaneous swelling crackling upon pressure like those of quarter
evil. If death does not occur at this stage a type of broncho pneu-
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monia associated with pleurisy generally supervenes, and the animal

may die from this cause, or may ultimately recover, cilthough cases tjf

recovery when lung complications make their appearance are extremely

rare.

Instances in which no visible indisposition has been observed, and
in which the animal is found dead with a frothy discharge from the

nostrils are, we believe, cases of some standing which have passed

unnoticed through the febrile stage, and collapsed subsequently, when
secondary pulmonary oedema sets in.

In some atypical cases the duty undertaken by the kidneys in

typical cases, of excreting the blood pigment derived from the broken-

down blood corpuscles, seems to be undertaken by the bowels, and in

such tlie dung becomes black and tarry in colour, and when bowel

lesi<^)ns are severe, extensive luemorrhage results, apparently from

perforation of the walls of the internal blood-vessels by an ulcerative

progress, enormous casts of coagulated Ijlood being passed otf in the

dung, or found on post mortem in the lumen of the intestine. The
anaemia induced by these bowel h?emorrhages may, and <jften d<jes,

lead to death from exhaustion pure and simple.

Post Mortem Appearances.

These vary in detail, but it is possible to have almost e\ery organ

of the body affected, more or less, and in general it is one set which

show the lesions in the most marked degree. Thus the intestinal

tract may be mainly involved and the spleen and liver almost normal

to the naked eye examination, or the intestine may appear normal and
the spleen and liver be enormously congested. The kidney lesion is

extremely constant and the lyniphatic glands almost invariably affected.

Just as there are typical and at3'pical cases seen dui-ing life, so typical

and atypical post mortems are to be met with.

The lesions on post mortem all tend to the impression that this is

a much more severe type of the disease than the redwater met with in

the Cape Colony, and one lesion, viz., that in the lungs, we have not

met with before in anj^thing like so iiuirked a degree

Typical Case.—Post Mortem.

Great pallor of subcutaneous tissues and of the visible mucous

membranes. If the carcase is well n<»urished the fat has generally a

yellowish or brownish yellow tinge.

Hpleen.—Much enlarged, pulp diffluent and soft in appearance : it

has been aptly compared to black currant jam, its colour being darker

than normal and the white points or Mal])ighian bodies met with in a

healthy organ obliterated by swelling of surrounding pulp. The organ

may weigh from 10 to 15 lbs. (normal weight \\ to 2 ll)s.).

JAver.— Enlarged, more friable than iiormal, and of a mahogany
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colour oil section, sometiuies sluiwiiijv infarcts (lia'iiiorrlia.i'ic spots j, due

to blocking of the tine capillary blood-vessels with organisms, or dtbris

and disintegrated matter as the result of their attack.

Gall J)ladder. -Has wall much thickened and (edematoiis and

fre<im'ntly extravasations of blood and even ulcers upon its internal

mucous lining.

JJile.—Yellowish red or more commonly dai-k, dirt}'^ green in

colour, containing inspissated particles of bile pigment and much
mucous (this bile has been likened to chewed grass in appeaiance).

Kidnei/s.— Softened and friable, structure is frequently hfemorr-

hagic, capsule easily stripped off", infarcts present, either recent,

apjjearing as dark red spots on outside and in structure of organ, or

of longer standing and white in colour, roughlv spherical in shape,

standing up from the surface of organ and softer than surrounding

kidney substance.

/ntf/<li'ues.—Frequently congested, Peyei's Patches enlarged and
intlamed, sometimes covered with a yellow croupous exudate, and gut

contains bile-stainetl mucous, csecum often afi'ected, diffuse conges-

tion of lining membranes: ulcers may be found at the junction' of the

small and large intestines (ilio-caical valve) ; the last part of the

gut (rectum) shows congestion in striated markings on the mucous
membrane.

Bladder.—^iay contain normal urine, highly coloured urine or

water the colour of claret or porter, owing t(j the presence of broken-

down blood, which has been passed out by kidneys, anrl due to the

destruction of the red blood corpuscles bv the piroplasma.

Stonuichs.—First, second and third are normal, the fourth fre-

quently shows general congestion, reddening and thickening of the

mucous membrane ; ulcers may be present at the edges of the mucous
folds and at the pyloric opening of the stomach {i.e. the opening into the

intestine) ; the stomach frequently contains semi-tluid food mixed with

blood, and it is the presence of this lesion and the ulcers on the mucous
membrane which might cause a careless, or incompetent observer, or

one who only saw the fourth stomach, to confound the disease with

rinderpest.

The existence of any rinderpest infection complicating these crises

has, howe\er, been disproved by the fact that iiKjculation with rinder-

pest serum did not modify or pre\ ent in any way the course of the

disease, nor did cattle which had salted to rinderpest, during the 1S97

outbreak, and which were then highly fortified with virulent rinder-

pest blood, for serum-producing purposes, possess any special immunity
during the present outbreak.

Heart.—Flabby and pale, fat arinind base of a yellow colour, and

little red spots (petechiae) on outer mucous covering (epicardium), and

under inner mucous lining (endocardium) : there may be small ijuantit}''

of clear fluid in heart sac (pericardium).

Bluod.—Generally paler in colour than normal, ami in advanced

.stages of the disease much diminished in (piantity, and often so watery

that it scarcely stains the fingers.
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Lymqyhatic Glnnrh.—Enlarged, friable and in many eases hremoiT-

hagic.

The Atvpical Cash:.

lu addition to the post uiorteni appearances given, i.e. the lesions

in spleen, liver, kidney and heart (which are generally present), the

respiratory tract may be the seat of the disease. The lining membrane
of the nose (schneiderian membrane) is pui'ple, dusky red or dull blue

in hue, the pharynx ditto, the trachea or wind-pipe filled with a thick

froth, and the lungs filled with a clear straw-coloured exudate, and
showing much emphysema, so much in some cases as to dissect out the

lobules of the lungs.

The lungs are heavy, darker in colour than normal, and on cutting

into the substance, froth and this clear fluid exudes.

A clear straw-coloured jelly like exudate is around the base of the

heart and enveloping the l)ronchial lymphatic glands, which are nmch
enlarged, and the exudate extends some distance up the neck in the

jugular furrow.

Frequently there is a similar exudate around the lower end of the

rectum and bladder, mesenteric and pelvic lymphatic glands are much
enlarged, ha?morrhagic and friable.

In such a case as above one frequently notes froth issuing from the

animal's nostrils immediately after death, preceded by a clear reddish

yellow tiuid.

The two modifications of the disease are quite mixed up, ai\d it

is generally impossible, except in rare cases, when an animal is sick

and dying, to say whether the lungs are affected or not, and in a span

of oxen dying from the disease half only may show lung lesions on
post mortem, or the whole lot may die and not one show anything^

abnormal in the respiratory apparatus. The number of the animals

which succumb to the disease showing lung lesions on post mortem we-

should estimate at from 30 to 3-3 per cent. Thomas Bowhill, F.R.C.V.S.,

in his article on the "Southern Cattle Fever," which appears in his

marmal of Biwtp.riohxjical Tfc]mi<fH(', diaws attention to the appearance

of this same exudate in cases which he has met with in Calif<irnia,

where severe lesions in the intestine are also to be met with, including

the lesions on the mucous membrane of the fourth stomach.

"The lungs in some cases were emphysematous. . . . Pleurisy was-

present and some infiltrations and h;emoriliages were sometimes found

beneath the skin of the lower jaw and neck.'"

ft is worthy of note that when the exudation of straw-coloured

Huid is preceded by emphysema of the lung, it is along these emidiyse-

matous lines that the exudate travels, the apices and upper parts of

the lungs being the parts first and usually affected, although it might
have been expected that the exudate would gravitate to the lower

borders of that organ.

After carrying out the inoculation experiments referred to, the

inoculation of other Goxernment stock was undertaken h\ Mr. Robert-
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son and myself in different localities and under different conditions
;

but the results obtained were the reverse of encouia<fin*(, and in sub-

mittini; a final report on the disease we refrained from recommending;
the adoption of any systems of inoculation, advising in its stead the

erection of dipping tanks at various points along the main transport

roads, where cattle used for transport purposes should be dipped in an
arsenical dip once every three weeks, with a view to reducing the

number of infecting ticks, and in this way modifying the virulence

of the disease. We pointed out that our observations of the micro-

scopical character of the disease were identical with those of Prof.

Koch as detailed in his 1897 report, and endeavoured to explain the

severity of the outbreak by suggesting it might be due to one or to a
combination of any of the three under-mentioned causes :

—

(1) To infection with abnormal numbers of pathological ticks.

(2) To the intensification of the disease by its passage through a

large number of susceptible animals.

(3) To climatic influences, in which case it woukl persist as a

constant characteristic of Rhodesian redwater.

Ill concluding our report we gave it as our opinion that the

epidemic differed from previously recorded epidemics in the following

respects :

—

(1) In the severity of the infection and mortalitv amongst infected

herds.

(2) In the fact that young animals bred and i-un on infected veld

contracted the disease and died.

(3) In the fact tliat one attack of the disease did not confei' any
lengthy immunity. (This we afterwards found was not the case.)

(4) The severity of the pi»st mortem lesions.

(5) The presence of lung lesions in 30 per cent., and of kidney and
lung infarcts in the greater proportion of cases.

(6) The uncertainty of conferring immunitv in clean stock l)y the

methods of ijioculation practised in Cape Colony and America.
We concluded by expressing our belief that the \irulence of the

disease would probably abate at a later stage.

The views then expressed by us at this time as to the character of

the flisease were indorsed both by Dr. Hutcheon, late chief veterinary

surgeon. Cape Colony, and by Mr. Watkins Pitchford, Government
veterinaiy bacteriologist, Natal, both of whom visited .Salisbury while
these insestigations were proceeding. Shortly aftei- the publication of

this report Mr. Robert.son was recalled to resume his duties in Cape
Colony, while I remained in Rhodesia to note the result of our
recommendations.

Unfortunately our anticipations were not realised. Dipping difl

not seem to check the spread oi. the disease, for the simple reason that

although the dips used destroyed the ticks on the animals at the time
of dipping, they did not prevent tliem becfuning reinfested in the
course of a few days. The mortality increased steadily, and the disea.se

extended along the transport routes to almost every district in Rhodesia,
with the exception, perhaps, of the Mangwe district, and as it showed
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no signs of abating in virulence, and as it liad in addition to spreading
in Rhodesia also invaded the Trans\"aal, chietly hv way of Delagoa Bay,
and its spread over the whole of South Africa seemed to be only a
(question of time, the Go\ernments of South Africa jointly engaged
Prof. Koch and brought him out to South Africa to renew his investi-

gations into its character, in the hope that he might be able to suggest

a remedy. Prof. Koch arrived in Bulawayo, which was selected as the

most convenient centre where he could study the disease, cibout the

beginning of 1903, and immediately set to work with his cust<5niary

vigour and industry, and in March, 1903, he published his first interim

report, in which he states that as a result of experiments made, that

he had come to the conclusion that the disease, which he suggested

should be called African coast fexer, although closely related to Texas
fever, was different from it, laying stress upon the fact which by this

time had also attracted the attention of Messrs. Theilei- and Stockman
in the Transvaal, that the disease could not be transmitted tt) suscep-

tible animals by inoculation, as we originally believed to be the case,

the reactions obtained in earlier experiments being simply those of

ordinary Texas fever, induced by using blood for inoculation purposes

drawn from animals suffering from a mixed infection. Di*. Koch spent

over a year in Rhodesia, and as I was privilege*! to assist him in t.-arry-

ing out his experijnents, I am in a positioji to testif}' to the energy
with which he devoted himself to his work, and although he did not

achieve success, he certainly deserved it. UnfortunateU', however,

Dr. Koch departed from our midst at the close of his term of service,

leaving us with a long record of negative experiments, an erroneous

assumption regarding the iflentity of the tick by which the disease was
.spread and the repetition of a conviction expressed in a previous report

that it was possible to innnunise animals against East Coast fever, if

they were inoculated with the blood of animals which had recovered

fi'om the disease. This suggested method of conferring ininninity did

not commend itself very favourably to the majority of Rhodesian stock-

owners, but it Avas put into practice by the Governuient on a large

.scale in the Victoria district before Dr. Koch left : in fact, it was
begun untler his personal supervision in November, 1903, the animals

used for inoculation purposes being cattle selected by Dr. K<x'h himself

anrl declared by him to be suitable for this pur})ose.

In his third report, in which he first recommended a method of

inoculation, Dv. Koch advised that susceptible animals should be in-

jected with 10 c.c. each of fresh defibrinated blooil, taken from the

jugular vein of an animal which had recovered from the disease, this

injection to be repeated once a week f(jr four weeks, then once a fort-

night for two months and afterwards once a month ; but this line of

tieatment was modified in his fourth report to the e.xtent of recom-

mending regular fortnightly inoculations witli 5 c.c. of defibrinated

blood for a period of four or five months. To give the method a fair

trial, the inoculation of native cattle in the Victoria district was per-

severed with till over 3700 head had been subjected to twelve inocula-

tions and close on 2000 head to eight or nine. Operations were then
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suspeiulerl, tlie lesulU were noted, nnd tliey were unsjitisfartory.

Dr. Koeh's predktiun that herds iiifet-ted at tlie time inoc-idatioTi was
begun woidd not be benetited was amply fultillod, lint nnfortnnatelv

the immunity which he anticipated wouKl be ((inferred on clean herds
was not established, and clean inoculated herds offered neither more nor
less resistance to infection than uninuculated herds when the disease

appeared amonijst them, while the mortality in such herds was nowise
reduced.

The failure of Koch's method, which was also experimented with
in the Transvaal, proved a great disappointment to all interested, a
disappointment which found expression in the resolution passed at the
8outh African Conference of Veterinaiy .Surgeons held in Capetown in

1904, where the delegates subn:itted "That this Conference, after con-

sidering the reports of the scientists who have had practical experience
of the effects of inoculation as prt>posed by Dr. Koch, is reluctantly

compelled to conclude that it will be vain to trust to inoculation to

arrest the spread of African coast fever." After this the Khodesian
authorities fell back upon their former policy of quarantining and the
prohibition of movements of cattle within infected areas, and as this

policy was loN'ally supported by the farming community, many of whom
were subjected to great personal inconvenience by i-eason of the strin-

gency of the regulations, it is exceedingly satisfactory to find that in

spite of the ditficulty of dealing with natixe stock, the colon}' of

Rhodesia is practically clean to-day, although there is still one in-

fected fenced-in area under quarantine at Umzingwane, about thirty

miles from Bulawayo, another at Selukwe and a third at Victoria. It

is true that an arlditional fresh outbreak was reported only the other
day near Umtali, attributable to the introduction of infected stock

from Portuguese territoiy, but the latest information leads me to

believe that this outbreak is well in hand, and located, as it is, in the

midst of our intelligent farming population, who have learned in the
hard school of experience what can be done and what cannot be done
in outbreaks of East Coast fever, I think we mav rest assured that

this outbreak will not be allowed to get out of hand.

Transvaal.

Turning from the Khodesian outbreak to the Transvaal one, it

may be observed that the history of the introduction and spread of the

disease in this colony serves to show that I'ailway extension is some-
times attended by resvilts undreamed of by those b}' whom such exten-

sions are planned, and that if there had been no Delagoa T^ay railroad,

there is every likelihood that this disease would not now have invaded

the large area of territory through which it spread soon after its intro-

duction. It is trvie, I believe, that some of the centres of infection in

the northern portion of the Zoutpansberg district may be attributed

to the moAement of infected cattle from Rhodesia by refugees, who
sought a sanctuary in the latter colony towards the close of the late

war, and who slipped across the border after obtaining permission to
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enter from the Transvaal administration, in spite of the efforts of the
Rhodesian authorities to prevent them fi'om moving their cattle wliieh

were placed under ((uaiantine. But the main channel by which infec-

tion reached this colony was undoubtedly the Delagoa Bay railway,

and we now know that Lourenro Marrjues probably became infected

with East Coast fever by the importation thereto of cattle from
German East Africa about the same time that infected cattle were
brought into Rhodesia by way of the Beira railway. The first

recorded outbreaks of this disease occurred at Komatipoort and Nel-

.spruit in the Barberton district in May, 1902, thence the disease

spread to Swaziland, the Kaap Valley and Lydenburg, extending
afterwards by road via Middelburg to Pretoria, the infectinn in

the Pretoiia district being reinforced by the later introduction of a
herd of infected cattle by rail from Barbertoii ; and to the sale and
distribution of tliis second herd the outbreaks in the Rustenburg and
Maiico <listi-icts must be attributed ; while the northern part of the

Middelbui'g district and part of the Zoutpansberg and Waterberg
<listricts were probably infected by movements of cattle from Lyden-
burg, although, as I liave already stated, part of the Zoutpansberg
was in all likelihood infected from Rhodesia. A later and isolated

outbreak of East Coast fever also made its appearance at Germiston
and Bolvsburg in one of the most elevated parts of the Witwatersrand,

as a result of the illicit movement of cattle sent from the infected

area of Pietersburg to Johannesburg for slaughter. In addition to

the infected areas already mentioned, there lemains the centre of Piet

Retief, whence the disease undoubtedly spread from Swaziland. As
ma}^ be readily believed, the Veterinary Division of this colony, althougli

handicai)ped by having at this time to combat the spread of rinderpest,

of which there were no fewer than fourteen outbreaks in 1903, lost no
time in undertaking the investigation of the disease, and the experi-

ments made by ^lessrs. Theiler and Stockman threw much new light

on its character and in the manner of its spread, as they established

conclusively that the assumption of Dr. Koch that East Coast fever

was spread by the blue tick (E. decohjvatits) was incorrect, antl by
their experience came to the same conclusion which was arrived at by
Lounsbury, Government entomologist. Cape Colony, that the infecting

species were A*, appeudhinlaiiis and R. situns, and in some cases, as

was detei-mined at a latei- date by Dr. Theiler, R. Evertsi. The
researches of the Transvaal veterinary department led them to adopt

a siniilar policy for checking the spread of the disease to tliat carried

out in Rliodesia, which they supplemented l)y the stami)ing out of

isolated outbix^aks by slaughter and compensation and by the cim-

pulsory fencing of farms infected with the disease*. The expense of

this fencing was first borne by the Government, who provided tlic

funds ;ind subsefpientlv recovered tVom the ownei- in instalments,

payments whereof extended over a period of ten years, and althougli

the benefits of this policy were not imm(;diately apparent, the results

have vindicated the action taken, as the disease has been gradually

pushed back into Tiative territory. Several districts have alread}?^ been
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complet*»ly freed from the disease, those districts having benefited

most in which the policy of tlie Cjovernment lias been most unani-

inously supported by the resident farnjers, and there is every i-eason

to hitfx' thiit the eftbrts which are being made in this colony foi-

stamping out the disease will be ultimately cri)wned with success.

Natal.

The Natal outbreak, which was an oft-shoot of the outbreak in

Swaziland, supplies us with an object-lesson " to point a moral and
adorn a tale," and cojisirleration of the progress made by the <lisease in

this colony serves to emphasise the dangers which often follow a policy

of flecentralisation of control during the course of an epidenjic of

disease. Invaded at a later date than either the Transvaal or Rhodesia,
when the di.sease appeared the Natal veterinary department, guided by
the experience gained by a study of the efforts of the other two colo-

nies to free themselves frt)m infection, adopted a policy \\ Inch promised
well and which could be readily followed in a country in which the

disease was confined to one comparatively small area. This was the

removal of all infected herds to clean veld through a series of tempera-
ture camps placed in charge of trained ofiicers, and for the successful

progress which they made the Natal veterinai'y department are deseiv-

ing of all praise. While this work was proceeding the department
supervised the movement of over 12,000 head of cattle, and succeeded in

clearing a large portion of the infected aj*ea without accident. In an
evil hour, however, the Natal native rebellion broke out, and the good
results achieved by many months of patient efibi-t were undone in the

coui-se of a few weeks. Alarmed by the rebellion, refugees trekked in

to the Vryheid townlands from the moie distant aiul infected p<;)i-ti<jns

of the district, moving thi'ough the cleared infected areas and spreading

infection as thej' travelled, while the militar}' exigencies of the situa-

tion necessitated the use of cattle for transport purposes in and around
the localities known to have been previously infected with the disease.

Had iKjthing more than this happened the consequences would have
been (piite serious enough, but there was unfortunately worse to come,

and that came when loot cattle captured in Zululand were sold by
public auction, and in this way infection was spread through a lai-ge

section of coastal belt of the coloiiy which had hitherto remained
clean, and which might otherwise have remained clean till this day
if the advice of the veterinai'v department had been listened to. After

this occurred, and the riisease had established itself in areas where the

moving of cattle through temperature camps to clean veld became
peculiarly difficult on account of the unsympathetic attitude of neigh-

bouring farmers, this policy was modified by the adoption of a stamping
out polic}' applied to localised outbreaks of small extent, and about the

same time slaughter poles were estaVjlished 0)i the larger infected areas,

to which animals were removed and killed. Shortage of capital, how-

ever, rendered it necessary for the Government to leave a good deal of

this work to private enterprise, and as they were moved at the same
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time to dispense witli the services of a consif]eial)le number of the
veterinary staff", for a similar reason, the conseijuences of the absence

of expert supervision and the subsequent decentralisation of control

and subdivision of responsibility have been most lamentable. In many
districts the disease has got completely out of hand, fresh outbreaks

are reported almost dailj^ and, worst of all, the disease has now crossed

to the west of the main line of railway, and is now in two places ^\•ithin

twenty miles of the Oi-ange Rivei- Colony border. Now the task of

dealing with the disease is left more or less in the hands of local

authorities, man}* of whom are pinning their faith on the antediluvian

resource of dipping in order to check its spread, in spite of the fact

that it has been shown repeatedly that dipping is ineffectual, and
unless a new order of things is established and unless those resident in

clean and in infected areas are prepared to make considerable sacrifices

and co-operate loyally with a strung-handed central authority, I am
convinced that, serious as the situation is in Xatal now, it will be
much worse in time to come.

British East Africa.

The outl)reaks of East Coast fever in this colony is another

illustration of the manner in which the spread of disease is favoured

by railway extension, as in this case the disease was picked up at

Mombassa and brought thence by rail to the interior by imported

cattle belonging to the settlers. We are not in possession of any
very definite information as to the extent of the infected area in

this colony, but the disease is there, and unless the administrative

machinery is equal to tlie task of cliecking and controlling movements
of stock, there is little doubt that the disease will spread there as it

has done in other colonies.

MoliTALITV.

No definite figures can be gi\en of the mortality which has re-

sulted from this disease, but it must run into hundreds of thousands,

and it is no exaggeration to say that an invasioii of this disease is

incomparably more serious than one of rinderpest, as science has sup-

plied us with weapons by wliich the latter can be i-eadily combated,

and after an outbreak of rinderpest has been stamped out the infected

area can be safely restocked with cattle in a few weeks' time, whereas

in the case of East Coast fever, while the mortality is almost, if not

quite, as high as it is in rinderpest, the disease takes a much longer

time to burn itself out, and when it has burned itself out the long

interval of fifteen months must elapse before cattle can be brought

into the infected area with safety.

This Ijrief record brings the history of East Coast fever up-to-date,

and 1 sincei-ely hope that the vigilance of the authorities in Cape

Colony, Basutoland and the Orange River Colony will lender the

addition of another chapter to this histoiy unnecessary.



8.—A CONTRIBUTION To TIIK KNOWLEDGE OF THE
FLORA OF THE DUAKENSBERG.

By E. E. Galpix, F.L.S.

Imkodi'CTIOX (Abstract).

The Cape Colony part of the Drakeu.sberg, which I visited in 1904
in company with my wife, had never previously been explored by a

botanical collector.

We left Queenstown on the '29th. Febniar}", 1904, and travelled to

Maclear (alt. 4128 ft.), from whence the expedition proper started. For-
tunately tlie hitherto constant downpour of rain ceased. Our way now
lay north-west of Maclear over the Potriverberg (alt. 6000 ft.), on
which four species of Frotea were met with. Its deep kloofs were
clothed with dense forests. Before reaching Potriverberg we found
almost all flowering plants gone oif, but fnjm there onwards the season

was in full flush, and the veld enlivened with Saiy)-ium,% Disas,

Gladioli, Knijjhojias, etc. Erica Cooperi, var. missionis, was especially

conspicuous on the plains.

Thence we followed the 1'sitsa footpath to the top of the Drakens-
berg (alt. 8400 ft.). On the steep sides of one of the spurs we saw a grove
of Frotea trees at an altitude of about 6500 ft., the last arborescent vege-

tation met with. A restiaceous plant was found in fair quantity
growing in damp hollows on the summit of the pass. After leaving

the last farm seen, the first camping-place was about 1000 ft. below
the top of Tina Head or Doodman's Krans (as it is called locally).

This is the highest peak of the Drakensberg (alt. about 9650 ft.) this

side of the Natal border, and is situated exactly where the Witteberg
and Drakensberg meet, forming the corner beacon between Basutoland
and the Barkly East and Mount Fletcher divisions. Eumorphia
sericea, AVood et Evans, overgrowing the banks of a stream and some
shrubby Helichrysums furnished an abundant supply of firewood. The
snowy white Erica ThodH, Guth. et Bol. prettily carpeted a boggy
patch. Berkheyas with capitula 6 ins. across brightened up a steep

slope. A marshy flat, the source of the Bell River, yielded sweet
herbage to the horses, but Fetttnca caprina, Nees, locally known as
" Itok-baard," a grass remaining green through the severe winter, yields

excellent herbage on the mountain slopes. At Doodman's Krans and
Ben INIcDhui, and all along the summit generally the flowering season

was further advanced than it had been found on the ascent. All

Orchidaceae and most of the Liliaceae were already deflorate. Amongst
the most striking plants found on Doodman's Krans are a new species

of Eumorphia (E. proxtrata, Bol.) and a fine (probably new) species of

Alepid^'a. On the yevy summit there grew abundantly Harpechloa
capensitt, Kunth, a grass common near sea-level. Numerous steep

vallevs are found in the neighbourhood, which give rise to beautiful
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waterfalls with whicli are associated masses of Arnndiuaria tesselata,

Munro.
After four days a move was made to reaeli Ben McDhui, a peak

of the Wittebergen, twenty miles due west, believed to be tlie liighest

mountain in Cape Colon}' (altitude about 10,000 ft.). It is locally

known as "Kapok berg" (Snow Mountain), and is said to have snow
on it for six months in the year. Skirting along the base of tlie peaks,

masses of Kniphojia Tijsonil, K. a/i/oides and K. citrina formed bright

patches of colour in swampy places, and in ascending Ben McDhui
the grand Kiiipho/ia Xorthiae formed a conspicuous feature in the

landscape. The vegetation on Ben McDhui is much the same as on
Doodman's Krans. The species of Eamorphia were absent. The most
interesting find was Guthriea capensis, Bolus, previously only known
from the Gi-aalF-Reinet mountains. On the eastern shoulder of Ben
McDhui, at an altitude of about 9400 ft., Anthistiria imberbis, Retz,

which was not met with at any other spot on the highlands, has

possession of the veld. From Ben McDhui, travelling north-east, the

gorge formed by the Buffalo River in Basutoland was visited. Mag-
nificent scenery with spendid waterfalls (one of which is 600 ft. high)

was met with. Dense jungles of "Oude bosch " (Leucosidea sericea),

strongly spinecl species of Asparagus, Arc, made ti'avelling very difii-

cult Amongst the plants collected was Bojeria 2'hodei, Bolus, grow-

ing plentifully in the river-bed, a virgate shrub with whitish flowers

having the aspect of a Vernouia. Travelling in a north-easterly

direction the summit of the Drakensberg was reached again, and
.Satsanna Berg (alt. about 9550 ft.) explored. This is due north of

Doodman's Krans. Fields of Bromus Jirmior, Stapf, a handsome grass

2if to 3 ft. high were met with. The peak itself afibrded nothing of

special botanical interest. The return was begun on 19th Mjirch

down the Tsitsa footpatli to Maclear.

In Dr. Bolus' able paper on the ''Floral Regions of South Africa,"

the Drakensbergen are included in the Kalahari region. He adds,

howevei-, a note stating that the higher eastern mountain country,

forming parts of the Cape Colony, Natal and Basutoland, with an
altitude higher than 3500 or 4500 ft., will probably hereafter require

separation as a region or province. For tliis latter view much can be

said, but, pending such separation, 1 am of opinioji that its afiiinties

are rather with the soutli-eastern coast region than with the Kalahari

region. There is a distinct break between the mountain fiora and that

of the inland plains forming the Kalahari region
; whilst in ascending

the mountains from the coast no distinct line of demarcation can be

drawn. Coastal foit^st trees, such as l*()d(>c<irj>H.s llni.tdxu-iju. Hook.,

aie fountl at an altitude of neai-ly 6000 ft., and the profusion of

Orchideae and Irideae on the ver}' high(;st slopes, as well as the

abundant rainfall, appear to me to point to a relationship with the

east coast rather than with the Kalahari n^gion. Of the 140 species

of Orrhidf'/ie mentioned as occurring in the latter region, I think it

will be found that a larg(! portion of them are from the mountain
country mentiojied above, and the Inghlands around Bai-berton.
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I will conclude with tho followini,' list of plants collected during
the expedition, to which are added a few collected by Mr. G. Rattray
on the Kraalberg, near Barkly Pass, in January, 1906.*

2'halictriim minus, Linn.

No. 6568. Doodman's Krans Mtn. Alt. ."^700 ft.

Raiinnculus Cooperi, ()li\

.

No. 6567. Ben McDhui. Alt. 9200-9600 ft.

RawnnctihiM Meyeri, Harv.
No. 6566. vSwampy ground, base of Doodnicin's Krans Mtn,

8500 ft.

No. 6565. Swampy ground, near Buffalo Biver Waterfall,

Basutoland. Alt. 8150 ft. The latter is a very
small form, with petioles only 3 lines long, and
leaves 1-2 lines long and bi-oad.

Papaver aculeatum, Thb.
No. 7283. Coll. G. Rattray. Kraalberg. Alt. 8000-8400 ft.

Corydalis pruiiiosa, E. Mey.
No. 6569. Tsitsa Footpath, Di-akensberg. Alt. 6900 ft.

HeliophUa riyidim^cH/a, Sond., var.

No. 6572. Ben :\lcDhui. Alt. 9800 ft. Tsitsa Footpath,

Drakensberg. Alt. 6400 ft. Leaves somewhat
stouter and broader than type.

HeliophUa sisi/tnbrioides, Schltr.

No. 7284. Coll. G. Rattray. Kraalberg. Alt. 8000 ft.

HeliophUa suavissima, Burch.

No. 6570. Near Buffalo River Waterfall, Basutoland. Alt. 8220 ft.

No. 6571. 8atsanna Berg. Alt. 9400 ft.

HeliophUa .sp.

No. 6573. Ben McDhui. Alt. 9800 ft.

Lepidinm sp.

No. 6574. Ben McDliui. Alt. 9260 ft.

Lppidium .sp.

No. 6574«. Doodman's Krans Mtn. Alt. 8650 ft.

Scolopia sp. (= Phoheros Zeyheri, Arn.).

No. 6830. In Pot River Berg Forest. Alt. 5500 ft.

Tritneria aluifolia, Planch.

No. 6576. In Pot River Berg Forest. Alt. 5500 ft.

Trimeria triti^rvis^ Harv.

No. 6575. In Pot River Berg Forest. .Vlt. 5500 ft.

Kiqyelaria Oj/ricaua, Linn.

No. 6577. In Pot River Berg Forest. Alt. 5500 ft.

Polyqala (iijmiiodada, MacOwan.
No. 6580. Near Buffalo River Waterfall, Basutoland. Alt. 8220 ft.

* The altitudes given are as shown by an jineroi<l carrietl, and must be

taken as only approximately correct, but they are very close to the refsults

yielded by t'lie trigonometrical survey of Mr. A. L. <lu Toit and by the

Imperial military survey.

o2
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Fohjtiaia hispida, Buich.
' No. 6579. Near BufFalo River Waterfall, Basutoland. Alt. 8220 ft.

Folyqala sp.
' No. G578. Ben McDlmi. Alt. 9260 ft.

No. 6578r<. Doodman's Krans Mtn. Alt. 8500 ft.

Dio/nthus i>caber, Thb.

No. 6581. Ben McDhui. Alt. 9900 ft. Doodman's Krans Mtn.
Alt. 8600-8650 ft.

No. 6582. BufFalo River Waterfall, Basutoland. Alt. 8200 ft.

Silene JJiircheUii, Ott.

No. 6583. Ben McDhui. Alt. 9250-9500 ft.

Cerastinm dreyeannm, Fenzl.

No. 6585. Ben McDhui. Alt. 9900 ft.

No. 6585a. Doodman's Krans Mtn. Alt. 8500-9650 ft.

No. 7285. Coll. G. Rattray. Kraalberg. Alt. 8000-8500 ft.

Sphaeroma p>roiitrata, Harv.
No. 6586. Near Buffalo River Waterfall, Basutoland. Alt.

7740 ft.

Hermaiinia t<p. { = Maheruia erodio%det<, E. et Z. ).

No. 7286. Coll. G. Rattray. Kraalberg. Alt. 7000 ft.

Hermannia Woodii, Schinz.

No. 6588. Near Klein Pot River, Maclear Div. Alt. 4600 ft.

Hennannia sp. ( = Sim No. 2529).

No. 6589. Hillside, between Tent Kop and Antelope Park.

Alt. 5600 ft.

Moasonia hiflora, DC.
No. 6590. Tsitsa Footpath, Drakensberg. Alt. 6900 ft.

Geraniwm Thodei, R. Kunth.
No. 6591. Doodman's Krans Mtn. Alt. 9650 ft.

Pelar<ioiti'itm alchemilloides, Willd.

No. 6593. Near Buffalo Ri\er Waterfall, Basutoland. Alt.

8300 ft.

Felargoiihim (/ros.sidarioides, Ait., var. /3 columhiniim, Harv.

No. 7287. Coll. G. Rattray. Kraalberg. Alt. 6500 ft.

Felargoniuin leucophyUum, Turcz.

No. 7288. Coll. G. Rattray. Kraalberg. Alt. 7500 ft.

Pelargonium pidveridcnfiim, Colv.

ko. 6592. Tsitsa Footpath, Drakensberg. Alt. 7250 ft.

O'-i'alis setoxa, E. Mev.
No. 6596. Tsitsa Footpath, Drakensberg. Alt. 6900 ft.

Oxalis i<p. (cf. 0. .sefoscwi, E. Mey.).

No. 6594. Base of Doodman's Krans Mtn. Alt. 8500 ft.

Gymnoxporid albata, N. E. Bi'.

No. 6597. In Pot River Berg Forest. Alt. 5500 ft.

Vitis sp. { = Cissiis cimnfoHn, E. et Z.).

No. 6598. Tn Pot River Berg Forest. Alt. 5500 ft.

F/ms denfata, Thb.
No. 7289. Coll. G. Rattrav. Spitzkop, Barkly Pass. Alt.

7400 ft.
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Rhus d)'fi(jea)ia, Sond.

No. (5599. Near Hiirtal.. Hiver Waterfall, iiasutolaixl. Alt.

7130 ft.

Lotonouis sericophylla, Benth.

Nos. 6600 and 6601. Summit and upper eastern slopes JJrakens-

berg from Tsitsa Footpatli to Satsanna Berg.

Alt. 7850-9650 ft.

No. 7290. Coll. G. Kattray. Spitzkop, Barkly Pass. Alt. 7100 ft.

Lotonoitis sp. (Section TeJina).

No. 6602. Doodnwurs Krans Mtn. Alt. 9000 ft. Also source of

Tina Uiver. Alt. 8750 ft.

AspaJathus frank'niioides, DC.
No. 6603. Klein Pot River Drift, Div. >raclear. Alt. 4550 ft.

Melolobium microphf/fhim, E. et Z. var. o decumbens, Hai'v.

"^r•^ No. 6604:. Near Butialo River Waterfall, Basutoland. Alt. 7500ft.

ArgyroJob'mm sp. (cf. A. pnmilum, E. et Z.).

Nos. 6606 and 6607. Tsitsa Footpath, Ben :\[cDhui and Sat-

sanna Berg. Alt. 7900-9750 ft.

No. 7291. Coll. G. Rattray. Spitzkop, Barkly Pass. Alt. 7400 ft.

Aryyrolobium sp. 1 (deflorate).

No. 6605. Summit Ben McDhui. Alt. 9900 ft.

Trifoiiuni burche/Jiaiumi, Ser.

No. 6608. Marsh at base of Doodman's Krans [Nltn. Alt. 8500 ft.

No. 6609. Near Buffalo River Waterfall, Basutoland. Alt.

8200 ft.

Indigq/'era hirsuia, Harv. (non Linn.).

No. 7292. Coll. G.Rattray. Spitzkop, Barkly Pass. Alt. 7400 ft.

Geum capense, Thb.

No. 6610. Doodman's Krans Mtn. Alt. 8900 ft.

AlchemUla sp.

No. 6611. Ben McDhui. Alt. 9250-9500 ft.

Crassnla barMi/aua, Schonl.

No. 6626. Ben McDhui. Alt. 9450 ft.

(Jrassida Cooperi, Regel.

No. 6621. Doodman's Krans Mtn. Alt. 8900 ft.

No. 7297. Coll. G. Rattray. Kraalberg, Barkly Pass. Alt.

8400 ft.

Crassnla Cooperi, Regel, vai*. "]

No,s 6623 and 6624. Doodman's Krans Mtn. Alt. 9400 ft.

No. 6624. Near Buflalo River Waterfall, Basutoland. Alt.

8250 ft.

Crassida centanroides, Linn.

No. 7296. Coll. G. Rattray. Kraalbeig, Barkly Pass. Alt.

8000 ft

Crassida eJonyata, Schiinl.

No. 6620. Summit Pot River Berg. Alt. 6450 ft.

Crassida Galpini, Schonl.

No. 6616. Marshy ground, base Doodman's Krans Mtn. Alt.

S500 ft.
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Crassida hwa, Schonl.

Ko. 6615. Tsitsa Footpath, Drakensbeig. Alt. 7480 ft.

Crassula sp. (cf. C. Inxam, Schonl.).

No. 7293. Coll. G. Rattifw. Kmalberg, Barkly Pass. Alt.
,s400 ft.

Crait,<ida limosa, Schonl. ?

No. 6612. Doochnan's Kian.s'Mtn. Alt. 9125 ft.

Crasstila muscosa, Linn.

No. 6618. Near Buffalo Eivei- Waterfall, Basutoland. Alt.

7800 ft.

No. 6619. In marsh, base of Doochnan's Kran? Mtn. Alt.

8500 ft.

Crassula rosnlaris, Harv. 1

No. 6617. Near Buffalo River Waterfall, Basutoland. Alt.

7730 ft.

Crassula nibesceus, Schonl. et Bak. f.

No. 6625. Doodman's Krans Mtn. Alt. 9650 ft.

Crassula sai'cocaulis, E. et Z.

No. 6614. Summit Drakensberg, near source of Tina River.

Alt. 8750 ft.

No. 7298. Coll. G. Rattray. Kraalberg, Barkly Pass. Alt.

8400 ft.

Crassula vaqinata, E. et Z.

No. 7294. Coll. G. Rattray. Kraalberg, Barkly Pass. Alt.

7600 ft.

Crassula sp. ( ^ IhilHarda Valllantii, DC).
No. 6613. In marsh, base of Doodman's Krans Mtn. Alt.

8500 ft.

No. 7295. Coll. G. Rattray. In vlei, summit Barkly Pass.

Alt. 6500 ft.'

Crasstda s]j.

No. 6627. Edge of marsh, Doodmans Krans Mtn. Alt.

8500 ft.

Olinia cyntosa, Thb.

No. 6628. In Pot River Berg Forest. Alt. 5500 ft.

Ejnlohiunijlaresvens, E. Mey.
No. 7299. Barkly Pass. Alt. 6000-6500 ft. Coll. G. Rattray.

Guthriea capensis, Bolus.

No. 6630. Ben McDhui. Alt. 9500 ft.

Zehneria, scahra, Sond.

No. 6631. In Pot Ri^er Berg Forest. Alt. 5500 ft.

PharnacPAini dctonsnm, Fen/I.

No. 6632. Base of Doodnum's Krans Mtn. Alt. 8500 ft.

No. 6633. Ben McDhui. Alt. 9700 ft.

PsanimolropJia uudrasacea, Fenzl.

Nos. 6634 and 6635. Doodman's Krans Mtn. and Ben McDhui.
Alt. 8600 9650 ft.

Psavimotropha myriautha, Sond.
No. 6636. Tsitsa Footpath, Drakensberg. Alt. 7900 ft.
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Ahpidca avKtfynidica, E. et Z.

No. 6641. Between Tent Kop and Antelupe Park, Maclear Div.

Alt. 5600 ft.

A/epidea cifiariti, La lioche, var.

No. 6638. Ben McDhui. Alt. 9200 ft.

No. 6639. Ben McDhui. Alt. 9700 ft.

Ahpidea lonyiciliata, Schinz.

No. 6637. Tsitsa Footpath, i>raken.sbei-<i. Alt. 7550 ft.

A/epidea t<p.

No. 6640. Ben McDhui and Doodman's Krans. Alt. ^800-
9900 ft.

Jtiip/ennnn Mmidtii, C. et >S.

No. 6642. Ben McDhui and Doodman's Kians. Alt. 8800-
9500 ft.

Finipinella cordata, E. Me)'.

No. 6643. Near Buffalo River Waterfall, Basutoland. Alt.

8240 ft.

? {UmbeUiferae)

No. 6644. Ben McDhui. Alt. 9300 ft.

? (fJmhelliferae).

No. (3645. Ben McDhui. Alt. 9300 9600 ft.

Flectronia ci/iata, Sond.

No. 6646. In Pot Ri\ er Ber-- Forest. Alt. 5500 ft.

G'afupina circ<\^oidcs, Thb.

No. 66t7. In Pot River Berg Forest. Alt. 5500 ft.

Aiithosperm'n.m xp.

No. 6648. Ben McDhui. Alt. 10,000 ft.

Anthofpernann xp. (cf. ..4. rnhicaule, K. 8cluun. and A. hispidulumy

E. Mev.).

No. 6649. Doodman's' Krans Mtn. Alt. 9650 ft.

(ralium capense, Thb.
Nos. 6651 and 6652. Ben McDhui. Satsanna Peak, .tc. 9300-

9800 ft.

Gidiuni rotundifolinni, Linn.

No. 6650.
" In Pot River Berg Forest. Alt. 5500 ft.

Yahriana cajjensis, Thb.

No. 6654. Ben McDhui. Alt. 9400 ft.

Valeriana xp.

No. 6653. Ben McDhui. Alt. 9550 ft.

Cephalaria sp. (cf. C. nataleasem, O.K.).

No. 6657. In Pot River Berg Forest. Alt. 5500 ft. ( = Tyson's

1706 and Schlechter's 6945.)

Cephalo/ria lixhdatn, R. et 8., var.

No. 6655. Tsitsa Footpath, Drakensberg. Alt. 8050 ft.

C'ephafaria xp. (probably new).

No. 6656. Satsanna Peak and along summit of range. Alt.

8750-9200 ft.

Scabioxa Columbaria, Linn.

No. 6658. Summit of Ben McDhui. Alt. 9900 ft.
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Garuletim Woodii, Schinz.

No. 6660. Near Buftalo Hivei- Watei-fall, ]^ci.sutolan(i. Alt.

7450 ft.

Felicia linearis, N.E. Br.

No. 6661. Near Buftalo HWev Waterfall, Basutolan<l. Alt.

8400 ft.

Felicia pintiatifida, Wood et Evans.

No. 6662. Base of Doodman's Ki-ans Mtn. Alt. 8500 ft.

Felicia sp.

No. 7300. CdII. G. Kattrav. Kraalberg, Barklv Pass, Alt.

8300 ft.

Nidorella resedaefolia, L)C.

No. 6664. Near Buff"aloKiver Waterfall, Basutolaiid. Alt. MOO ft.

Nidorella sp.

No. 6663. Near Buftalo River Waterfall, Basutoland. Alt. 8100 ft.

(Same as my 2609 from Aiidi-iesberg.)

Cutiyza piwnatilobata, DC.
No. 6665. Near Buftalo River Waterfall, Basutoland. Alt. SlOO ft.

Chrysocoma teninfolia, Berg.

No. 7301. Coll. G. Rattray. Kraalberg, Barkly Pass. Alt.

7500 ft. (Mr. Ptattray states tliere are acres of

it, growing socially. This is evidently the result

of over-stocking. .)

Heteromma deciirrens, Bentli., var. /3 pterocarda, Harv.
No. 6666. Near Buff^aloRivei- Waterfall, Basutoland. Alt. 8150 ft.

Aniphidoxa yiuqihaloides, DC.
No. 6667. Mountain side, near Doodman's Krans. Alt. 8700 ft.

Growing socialh' in lai-ge patches.

Gnaphalinm undidatain, Linn.

No. 6688. Doodman's Krans Mtn. Alt. 9000 ft.

Helichrysum adeiwcarpiini, DC.
No. 6674. Tsitsa Footpath, Drakensberg. Alt. 6900 ft.

Helichrysuin epa^^posuv),, Bolus, var. r(4>nsfior, Bol.

No. 2325. Summit J_)rakensberg, near Luhana's Pass. Alt. 8600 ft.

Uelichrysnvi pricaefolhcm. Less.

No. 2326. Plains, near Rhodes. Alt. 6150 ft.

Helichrysuni Flaiiayanii, Bolus.

No. 6682. Doodman's Krans Mtn. Alt. 9600 ft.

Helichr7jsuni rjlomerahon, Klatt.

No. 6684. Plains, Antelope Park. Alt. 5900 ft.

Helichrysuni IvapaJmn, Bolus.

No. 6669. Doodman's Krans ]Mtii. Alt. 9000 ft.

Helichrysuni ninrf/iiKtfnm, DC.
No. 6675. ijoodman's Krans Mtn. and Ben McDhui. Alt.

9500^9900 ft.

No. 7302. Coll. G. Rattray. Kraalberg, Barkly Pass. Alt.

8400 ft.

Helichrysum sessile, DC. 1 (deftorate)

No. 6678. Doodman's Krans Mtn. Alt. 9650 ft.
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JlfiHrhrysHni sffh/fno)!, ]?olus.

No. G(i70 and (i()7(). Doodnian's Kraiis Mtn., Ben ^r<-l)1uii, S:c.

Alt. 9r).-)0 9900 ft.

No. 730.S. Coll. G. Kattrav. Kraalbei-i,s Barkly Pa-. Alt.

8000 ft.

I/elichri/fyinu xt'tU/enim, BoL, var. /3 minor, Bol.

No. 6686. 'Doodman's Krans Mtn. Alt. 9650 ft.

HeHchrysiim sqnamositm, Thb.

No. 6680. I'sitsa Footpath, Drakeiisbeig-. Alt. 6500 ft.

HelicJirijxum sidxiIomeratHin, Less.

No. 6683. 'Doodnian's Krans Mtn. Alt. 9650 ft.

IIelichri/f<uni frilufafuni, DC
No. 6689. Doodnian's Krans Mtn. Alt. 9650 ft.

Hi'lichryxiim /rilineafum, DC, \ar. ^ fomentosum, Harv.
No. 6690. Doodman's Krans Mtn. Alt. 8600-9500 ft.

Helichri/tnim tcitberqense. Bolus.

No. 6692. Ben McDhui. Alt. 9600 ft.

Helichrysuin f<p. (near //. album, N.E. Br.).

No. 6672. Satsanna Berg. Alt. 9550 ft.

HeHcftrf/sum sp. (cf. H. cephn/oideum., DC. and //. campaneum,
8. Moore).

No. 6685. Doodnian's Krans Mtn. Alt. 9650 ft.

Uelichrysiim sp. (near H. fi/ec/auf/issimnm, DC).
No. 6673. Satsanna Berg. Alt. 9200 ft.

Helichrysnm sp. (near H. Flanac/ardi, Bolus) = Bolus No. 2325.

No. 6681. Tsitsa Footpath, Drakensberg. Alt. 7500 ft.

HeUchrysura sp. (near //. marginatum., DC).
No. 6677. Doodman's Krans Mtn. and Ben McDhui. Alt.

9500 9900 ft.

Helichrysum sp. (near //. setos^im, Harv.).

No. 6678. Margin of forest, Pot Rivei- Berg. Alt. 5500 ft.

Helichrysnm sp. (near N. st^tosum, Harv.).

No. 6679. Near Bufialo Pviver Waterfall, Basutoland. Alt. 8150 ft.

lidiclirysum sp. (section Phuitaginea).

No. 6687. Satsanna Berg. Alt. 9300 ft.

Helichrysum splendidfi.m. Less., var.

No. 2324. .Sunnuit Drakensberg, near Luhana's Pass. Alt. 86o0 ft.

Leontotiyx squarrosus, DC, var.

No. 6671. Satsanna Berg. Alt. 9400 ft.

Relhania pniu/ens, L'Herit.

No. 669.3. .Summit Pot River Berg. Alt. 5900 ft.

Jlacowania pidi'inaris, N.E. Br
No. 6694. Doodman's Krans Mtn. Alt. 9650 ft.

Athrixia attyiistis.^ima, DC
No. 6696. Doodman's Krans Mtn. and Ben McDhui. Alt.

8800-9500 ft.

Athrixia fontana, MacOwan.
No. 6695. Doodman's Krans Mtn. Alt. 8500-8800 ft.

No. 6701. Tsitsa Footpath. Alt. 8000 ft.
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Hojeria 'nutmis, Bolus.

No. 6659. Near Buffalo Kiver Wnterfall, Basutokiul. f<100 ft.

Eriocejyhalus eximius, DC.
No. 6697. Near Bufftilo River Waterfall, Basutoland. Alt.

7780 ft.

Athanasia punctata, Harv.
No. 6698. Margin cf f.-rest, Pot River Berg. Alt. 5500 ft.

Afhatiana 7'hodei, Bolus.

No. 6707. Doodnmu's Kraus Mtn. Alt. 9200 ft.

Eumorphia prostrata, Bolus.

No. 6700. Doodman's Krans Mtn. Alt. 9100-9650 ft.

Euniorphia sericea, Wood et Evans.
No 6699. Doodnian's Krans Mtu. Alt. 8640 ft.

Cotula lii^j)ida, Harv.
No. 6704 Dooduian's Krans Mtn. Alt. 8500 ft.

(Jotvla i<p.

No. 6702. Ill niarsli at base of Doodman's Krans Mtn. Alt.

8500 ft.

Cotula up.

No. 6703. In marsh at base of Dof)diuan's Krans Mtn. Alt.

8500 ft.

Pentzia Coojieri, Harv.
No. 6705. Near Buffalo River Waterfall, Basutoland. Alt.

8200 ft.

No. 6706. Doodman's Krans Mtn. Alt. 8640 ft.

Cinrraria lohata, L'Herit.

No. 6709. Near Buffalo Ri\er Waterfall Basutoland. Alt.

8200 ft.

No. 6710. Doodman's Krans Mtn. Alt. 9100 ft.

Cineraria lyrata, DC.
No. 6711. Tsitsa Fot-tpath, Drakensberg. Alt. 7850 ft.

No. 6708. Between Tent Kop and Antelope Park. Alt. 5600 ft.

Cineraria f<p.

No. 6713. Doodman's Krans Mtu. Alt. 9650 ft.

Cineraria, .sj).

No. 2331. In Kloof near Rhodes. Alt. 6200 ft.

Senecio achiUefefoli^in, DC.
Nos. 6732 and 6733. Doodman's Krans Mtu. and Ben McDhui.

Alt. 9600-9800 ft.

Senecio Belliis, Harv. ?

No. 6722. Ben McDhui. Alt. 9400 ft.

Senecio Ijiipleui'oides, DC, \ar. /atifoliii/^, Har\

.

No. 7306. Coll. C. Hattrav. Summit of Barklv Pass. Alt.

6500 ft. '

Senecio evKbesceas, Ait.

No. 6716. Satsanna lierg. Alt. 9300 ft.

Senecio (jramineiif<, Harv. !

Nos. 6724-6726. Doodman's Krans Mtn. and Ben Mcl>hui.

Alt. 9000-9700 ft.
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Senf-cio Jia!<tnlatui<, L.

Km. G721). Near Buftalo Ki^e^ Waterfall, l-Jasutoland. Alt.

8200 ft.

N... G721. Doochnan's Krans Mtii. Alt. 9200-9650 ft.

tSenecio hieracioide.^-, DC.
Ni). 6718. Doodmau's Krans Mtii. Alt. 6900 ft.

Henecut niacronpfrnius, DC. .'

No. 6727. Ben McUliui. Alt. 9250 ft.

No. 6728. Near Buftalo River Waterfall, Basutoland. Alt.

8100 ft.

Senecio ot1iA>unaefloruis, DC.
No. 6729. Satsanna Berg. Alt. 9400 ft.

Setiecio -"yerra, 8ond.

No. 6731. Between Tent Ivop and Antelope Park. Alt. 5600 ft.

Seuecio sprciofKfi, Willd.

No. 6714. Doudnian's Krans Mtn. and Ben McDhui. Alt.

9300^9600 ft.

Senecio thijri<oidfU'<, DC, var. /3 mouticoluf<, DC.
No. 6717. Satsanna Berg. Alt. 9000 ft.

Henecio tuyaleni<is. Wood et E\ans.
No. 6723. Doodinan's Krans Mtn. Alt. 8900 ft.

Senecio f<p.

No. 6730. Plains, near Pot River, Maclear Div. Alt. 4600 ft.

Senecio i<p.

No. 6734. Near Buftalo River Waterfall, Basutoland. Alt.

8100ft.
Hertia t<p.

No. 6740. Near Buftalo Ri\er AVateifall, Basutoland. Alt.

7500 ft.

A'cri/opf Cando/lffi, Har\

.

No. 6736. Doodnuin's Krans Mtn. and Ben McDhui. Alt.

9200-9900 ft.

No. 7305. Coll. G. Rattra\-. Kraalberg, Barklv Pass. Alt.

8400 ft.

Eiiryoj>t< later itloi'ui<, Less.

No. 6737". Near Buftklo River Waterfall, Bastoland. Alt.

8100ft.
No. 2327. In kloof near Rhodes. Alt. 6150 ft.

Ennjopf vioutauus, Sehlechtr.

No. 6738. Tsitsa Footpath, Drakensberg. Alt. 9200 ft.

En/ryop.s racemosua, DC. t

No. 6735. Near Buffalo River Waterfall, Basutoland. Alt.

8100 ft.

Ev.ryopt< sp. (probably new).

No. 6739. Tsitsa Footjiatli, Drakensberg. Alt. 8200 ft

Othoiiiia ,'<capi(/era, Har\

.

No. 6741. Satsanna Berg. Alt. 9550 ft.

Dimorphothf'ca canfe^cenfi, Harv
No. 6742. Ben McDhui. Alt. 9900 ft.
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Ursinia sp.

No. 6743. Ben McDluii. Alt. 9000-9900 ft.

Landtia sp.

No. 674-t. Ben McDhui. Alt. 8500-9000 ft.

Veuidium up.

No. 6745. Ben McDhui. Alt. 9200 ft.

Gazania armerioides, DC.
No. 6747. Plateau on summit Drakensberg, between Doodnicin's

Krans and 8atsann;i, Berg. Alt. 8750 ft.

Gaza'iiia longiscapa, DC.
No. 6746. Ben McDhui. Alt. 9600 ft.

Berkheya sp. (= Stohaa arisfo.sa, DC.)
No. 6750. Summit Pot iiiver Berg. Alt. 5800 ft.

Berkheya sp. {— Stobiva eirsiifolia, DC.)
No. 675.3. Doofhnan's Krans Mtn. Alt. 8800 ft.

No. 6752. Near Buffalo River Waterfall, Basutoland. Alt. 8100 ft.

Berkheya sp. (— Stohca midtljuya., DC.)
No. 6751. Doodman's Kran.s Mtn. Alt. 8800 ft.

tStephanoGoma cardnoides, Less.

No. 6749. Hillsides, Maclear ; beside streamlets. Alt. 4700 ft.

Dianna anoynala, Sond.

No. 6754. Banks Klein Pot Hi\er, Maclear Div. Alt. 4550 ft.

Lobelia Preslii, A.DC.
No. 6755. Ben McDhui and Doodman's Krans Mtn. Alt.

9500-9800 ft.

Lobdia sp. (probably new).

No. 6756. In marsh at base of Doodman's Krans Mtn. Alt.

8500 ft.

Lobelia dreqeaiia A.DC.
No. 7306. Coll. G. Rattray. Kraalberg, Barkly Pa<s. Alt.

8400 ft.

Wahlenberqia capillacea, A. DC.
No. 6759. Near Buffalo River Waterfall, Basutolan-l. Alt. 8200 ft.

No. 6760. Banks Klein Pot River, :\Jaclear Div. Alt. 4550 ft.

Wahleuberyia moutana, A. DC.
No. 6762. Ben McDhui. Alt. 9250-9^00 ft.

Wahlenberf/ia undidata, A.DC.
No. 6757. Tsitsa Footpath, Draken.sberg. Alt. 7600 ft.

No. 6758. Satsanna Berg. Alt. 9550 ft.

Waldenbeniia Ji^et/heri, A.l^C.

No. 7307. C.)ll. G. Rnttrav. Kraalberg, Barkly Pass. Alt.

7000-SOOO ft.

Wahleuberyia sp.

No. 6761. Ben McDhui. Alt. 9300-9500 ft.

Erica alopecurus, Harv.
No. 6768. Summit Drakensb(M-g at .source of Tina River. Alt.

8750 ft.

Erica alticola, Bolus?

No. 7275. Coll. G. Rattray. Summit Barkly Pass. Alt. 6800 ft.
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Erica caff'ronon, Bulus.

No." 7274. Coll. 0. Kattniv. Suiniiiit Haikly Pass. Alt. GbO(» ft.

Erica Coojicri, Bolus., var. /3 misxionis, Bolus.

No. G765. Eastern slopes Drakensberg. between Pot Uiver Ueig
and Tsitsa Footpath. Alt. 6000-7800 ft.

Erica /rir/ida, Bolus.

No. 6767. Satsanna Bery. Alt. 9300 ft.

No. 7280. Coll. G. Rattray. Sunnuit Baikly Pass. Alt. 6800 ft.

Erica leiicopelta, Tausch., var.

Nu. 7278. Coll. G. Uattiay. Summit Barkly Pass. Alt. 6800 ft.

Erica Schlechteri, Bolus.

No. 7276. Coll. G. Rattray. Summit Baikly Pass. Alt. 6800 ft.

Erica Tludei, Guth. et Bol.

No. 6766. Doodmans Kians Mtn. and Satsanna Bern". Alt.

8650-9000 ft.

Erica Woodii, Bolus.

No. 6763. Summit Macleai- Pile. Alt. 5200 ft.

No. 7279. Coll. G. Rattray. Summit Barkly Pass. Alt. 6800 ft.

Erica t<p. (deflorate).

No. 6764. Summit Doodman's Krans Mtii. Alt. 9650 ft.

Royena cordata, E. Mey.
No. 6769. In Pot River Berg Forest. Alt. 5500 ft.

Euclea hmceolata, E. Mey. ?

No. 6770. In Pot River Berg Forest. Alt. 5500 ft. .

Buddleia anricidafa, Bentli.

No. 6771. In Pot River Berg Forest. Alt. 5500 ft.

Schizo(fkissum sp. cf. S. cordifolium, E. Mev.
No. 7308. Coll. G. Rattray. Spitzkop, Barkly Pass. Alt. 7000 ft.

Pachycarpux vexillaris, E. Me_y.

No. 7309. Coll. G. Rattray- Spitzkop, Barkly Pass. Alt. 7000 ft.

Sebcfa mirabilis, Gilg.

No. 6772. Between Tent Kop and Antelope Park, Maclear Div.

Alt. 5600 ft.

Sehoia ^fi/itormis, Schinz.

No. 6773. Tsitsa Footpath, Drakensberg. Alt. 7600 ft.

Sehcaa hymenosepala, Gilg., var. yrandifora, A. W. Hill.

Nos. 6775 and 6776. Doodman's Krans Mtn. and Tsitsa Footpath.

Alt. 7600-8850 ft.

Sebcua repeas, Schinz.

No. 6777. Doodman's Krans Mtn. and Ben McDliui. Alt.

8500-9400 ft.

Seha-a spnthuJata, Steud.

No. 6778. Near Buffalo River Waterfall, Basutoland. Alt.

8100 ft.

Belmontia grandis, E. Mev.
No. 6779. Banks Klein Pot River, Maclear Div. Alt. 4550 ft.

MyosoHs- afropcdnstris, C. H. Wright.
No. 6780. Summits Doodman's Krans Mtn. and Ben McDhui

Alt. 9650-9900 ft.
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Jf)/0!^oti.<: G'a/pliiii, C. H. Wriglit.

No. 2329. :Mountai)i kloof at Rhodes. Alt. 6200 ft.

Diancia Barberae, Hook. f.

No. 6784. Tsitsa Footpath. Alt. 7600 ft.

No. 6785. In Pot River Berg Forest. Alt. 5500 ft.

Diascia inteyerrima, E. Mey.
No. 6782. Near Buffalo River Waterfall, Basutolan.l. Alt.

7100ft.

No. 2330. Mountain side, near Rhodes. Alt. 6-"300 ft.

Nemesla fcntens, Vent.

Nos. 6787 and 6788. Doodman's Krans Mtn. and Ben ^NEcDhui.

Alt. 8900-9900 ft.

JYemesla melissaefolia, Bth.

No. 6786. Near BuflFalo River Waterfall, Basutoland. Alt.

7100 ft.

Phygelius capensis, E. Me3\
No. 6790. Near Buffalo River Waterfall, Basutoland. Alt.

7800 ft.

Zfilnzian.skya alpestris, Diels '.

No. 6799. Base of Doodman's Krans Mtn. Alt. S500 ft.

Zalnzianskija crocea, Hchltr.

No. 6791. Near Buffalo River Waterfall, Basutoland. Alt.

8500 ft.

Zaliizimiakija Fiancu/ani, Hierii.

No. 6792. Ben McDhui. Alt. 9700 ft.

Zalnzian!<kya maritima, Walp.

Nos. 6795-6798. Ben MeDhui and Satsanna Bei'g. Alt. 9200-
9800 ft.

Zalitzianskijd ovata, Walp.

No. 6793. Ben McDhui. Alt. 9700 ft.

Sutera coernlea, Hiern.

Nos. 6800 and 6801. Near Buffalo Puver Waterfall, Basutoland.

Alt. S250 -8400 ft.

Sutera floribunda, O.K.
No. 6802. Summit Pot River Berg. Alt. 6400 ft.

Sutera prislisepala, Hiern.

No. 6803. Tsitsa Footpath, Drakensberg. Alt. 7250 ft.

Sntera sp. (cf. -V. /ufcifluram, Hiei-n, and S. moufaiiam, 8. Moore).

No. 6804. Near Buffalo River Watei-fall, l)asutoland. Alt.

7500 ft.

Manidea hel/idifolia, Bi'iith.

No. 6805." Bei) INlcDluii. .\lt. 9:500 ft.

No. 7311. Coll. (r. Rattrav. Kraalberg, Buklv Pass. Alt.

8000 ft. '

LinioxeUa capensi.% 'J'hb.

No. 6807. Ben McDhui. Alt. 9700 ft.

Limdsella aquatica, Linn., var. ^ tenuifolia, Hook. f.

No. 6806. >ra)-sh at base of Doodman's Krans INltn. Alt.

8500 ft.
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Mehuima scdhntm, Berg.

No. 680S. Between Tent Kop and Antelope Park. Alt. ."iOOO ft.

Hari'fjia pitinUd, Seliltr.

No. 7."} 1-2. Coll. G. Rattray. Kraalberg, Barklv Pass. Alt.

8000 ft.

Cycnium racemoumn, Bth.

No. 6809. 8at.sanna Bei-g. Alt. 9250 ft.

Hebenstreitia comofta, Hochst.

No. 7315. Coll. G. Rattray. Kraalberg, Barkly Pass. Alt.

8000 ft.

Hebenstreitia deiitata, Liini.

No. 6810. Near Bulialo River Waterfall, Basutoland. Alt.

8200 ft.

No. 0811. Ben McDluii. Alt. 8200 ft.

Hebetistreitia iuteyrifoHn, Linn.

No. 7316. Coil. G. Rattray. Summit Barklv Pass. Alt.

6.500 ft.

Walafrida apiadata, Rolfe.

iS'o. 6812. Doodman's Krans Mtn. Alt. 8500 ft.

No. 7313. Coll. G. Rattray. Kraalberg, Barkly Pass. 8000 ft.

Walafrida deusifJora, Rolfe.

No. 6815. Ben McDhui. Alt. 9700 ft.

Walafrida Xachtiijali, Rolfe.

No. 7317. Coll. G. Rattrav. Summit Baikly Pass. Alt.

6500 ft.

Selai/o Ilaiiayani, Rolfe ?

No. 6814. Summit Doodman's Krans Mtn. Alt. 9650 ft.

Selafjo Galpinii, Schltr.
' No. 6813. Tsitsa Footpath, Drakensberg. Alt. 7000 ft.

Selago nutans, Rolfe.

No. 7314. Coll. G. Rattrav. Kraalberg, Barkly Pass. Alt.

8000 ft.

Selaijo sp. (near S. .Schfechteri, Rolfe).

No. 6816. Near Buffalo Rivei- Waterfall, Basutoland. Alt.

8200 ft.

Vi(e.y sp. ] (foliage only).

No. 6829. "in Pot River Berg Forest. Alt. 5500 ft.

Plecti'aitthns sp.

No 6818. In P..t River Berg Forest. Alt. 5500 ft.

Mentha sp.

No. 7318. Coll. G. Rattrav. Kraalberg, Barkly Pass. Alt.

7000 ft.

StacJujs lasiocalyx, Schltr.

No. 6817. Ben McDhui. Alt. 9200 ft.

llerniaria hiisata, Linn.

No. 6819. Ben McDhui. Alt. 9600 ft.

Chenojiodium, sp.

No. 6821. Near Buftalo River Watei-fall, Basutola)id. Alt.

8400 ft.



224 Repokt S.A.A. Advancemkxt of Science.

Protea RonpeUic', Meisn.

No. 6822. Pot River Beig. Alt. 5700 ft.

Protea subvestita, N.E. Br.

No. 6824. Tent Kop, Maclear cliv. Alt. 5900 ft.

Protea sp. (probablv P. c/randi/fora, var. angustifolia, or n. sp. = Bolus,

10,268. Tvson, 1744. Schltr., 6504. Pegler,

274).

No. 6823. Pot Kiver Berg. Alt. 5700.

Protea sp.

Tree 1 2 feet. Abundant on Pot Kiver Berg. Alt. 5500-
5800 ft. Deflorate and specimens not collected.

Passerina ,sp. (deflorate).

No. 6825. Summit Doodman's Krans Mtn. Alt. 9650 ft.

Lafioi'iphoii sp. (deflorate).

No. 6826. Plains, near Tent Kop, Maclear div. Alt. 5600 ft.

Chiytia sp.

No. 6827. Ben McDluii. Alt. 9300 ft.

Podoca/Vpus Th?(nberi/ii, Hook.
No. 6831. In Pot River Berg Forest. Alt. 5500 ft.

Hahenaria cornuta, Lindl.

No. 6833. Between Tent Kop and Antelope Park. Alt.

5600 ft.

Hahenaria sp.

No. 6832. Banks Little Pot River. Alt. 4550 ft.

Hiitfoiiaa spi.

No. 6834. Satsanna Berg. Alt. 9300 ft.

Satyrinm neqlectum., Schlechtr.

No. 6836. Summit Pot River Berg. Alt. 5900 ft.

Satyrium sp.

No. 8850. Doodman's Krans Mtn. Alt. 8850 ft.

Satyrium sp.

No. 7319. Coll. G. Rattray. Kraalberg, Barkly Pass. Alt.

7000 ft.

Disa sp.

No. 6837. Tsitsa Footpath, Drakensberg. Alt. 7550 ft.

Disa sp.

No. 6838. Between Tent Kop and Antelope Park. Alt. 5600 ft.

Jirowideea coeridea, Harv.
No. 6839. Summit Ben McDhui. Alt. 9900 ft.

lirotvnleea recurvata, Sond.

No. 6840. Summit Drakensberg, near Satsanna Berg. Alt.

8750 ft.

Schizochilns Zeyheri, Sond.

No. 6841. Banks of Klein Pot River. Alt. 4550 ft.

No. 7320. Spitzkop, Barkly Pass. Alt. 7()0() ft.

Pteryiiodinm sp.

No. 6842. Satsanna Berg. Alt. 9200 ft.

Dispjeris J'ysoni, Bolus.

No. 6843. Satsanna Berg. Alt. 9300 ft.
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Covi/cium ni(/rescpnf<, Si>u<l.

No. 6844. 8atsaiiiia Hers?. Alt. 9200 ft.

Moraen ftpatlmcea, Ker, \av. '.

No. 6845. Satsaima Berj;. Alt. 9200 ft.

No. 7321. Summit Barklv Pass. Alt. 6400 ft.

Moraea tripefahi, Ker.

No. 6S46. Summit Drakeusberi;-, near source of Tina River.
Alt. 8750 ft.

Sfiruuiodm hUeo-itiyf(i, Bkr.

No. 6848. Doodman's Kran.s Mtn. Alt. 9000 ft.

No. 7323. Coll. G. Rattray. Kraalbero-, Barkly Pass. Alt.

8400 ft.

Ai'istea up.

No. 7322. Coll. G. Rattrav. Kraalberg. Barklv Pass. Alt.

8000 ft.

Hespernnfha Baurii, Bkr.

No. 6851. Between Tent Kop and Antelope Park. Alt.

5600 ft.

No. 6852. Ben. McDhui. Alt. 9700 ft.

HPitpermttha foiu/ifnha, Bkr, I

No. 6850. ' Summit Doodman's Krans Mtn. Alt. 9650 ft.

No. 6856. Near Buffalo River Waterfall, Basutoland. Alt.

8200 ft.

He^perantha radiata, Ker.

No. 6854. Beji McDhui. Alt. 9800 ft.

Acidanfhera Tysoiii, Bkr.

No. 6857.' Tsitsa Footpath, Drakensberg. Alt. 7550 ft.

Acidauthera sp.

No. 6855. Satsanna Berg. Alt. 8750 ft.

Tritonin sp. (near 7\ rosea, Klatt).

No. 6849. Tsitsa Footpath, Drakensberg. Alt. 7900 ft.

Gladiolus sahnoneus, Bkr.

No. 6858. Tsitsa Footpath, Drakensberg. Alt. 7550 ft.

Gladiohis Saundersii, Hook.
No. 6861. Uppei- slopes of Drakensberg, near Satsanna Berg.

Alt. 8700 ft.

Gladiolus sp. (neai" G. ppttneabilis, Delar.).

No. 6860. Plains, near Little Pot River. Alt. 4600 ft.

Hypoxis milloides, Bkr.

No. 6862. Tsitsa Footpath, Drakensberg. Alt. 6900 ft.

Asparagus medeoloides, Tlib., var. falci/ormis, Bkr.

No. 7324. Coll, G. Rattray. Summit Barkly Pass. Alt.

6500 ft.

Kiiipho/ia alooides, Moench.
No. 7326. Coll. G. Rattrav. Kraalberg, Barkly Pass. Alt.

7000-8000 ft.

Kniphqlia citrina, Bkr.

No. 6865. Marshes near Doodman's Krans Mtn. Alt. 8500-

9000 ft.
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A'uiphojiu niodesta, Bkr.

No. 6864: Between Tent Kop and Antelope Park. Alt. 5-500 ft.

No. 7325. Coll. G. Rattray. Summit Drakensberg, near Barkly
Pass. Alt. 6500 ft.

Kniphofia Northlie., Bkr.

No. 6866. Ben McDhui. Alt. 8500-9600 ft.

Bulhine asphodeloideti, R. et S.

No. 7327. Coll. G. Rattray. Kraalberg, Barkly Pass. Alt.

8400 ft.

^riosperninm sp.

No. 7329. Coll. G. Rattrav. Kraalberg, Barkly Pass. Alt.

8400 ft.

Massonia tenella, Soland.

No. 9500. Ben McDhui. Alt. 9500 ft.

•Galtonia sp. (Flowers agree with G. candicans, but leaves differ.)

No 7282. Coll. G'. Rattrav, Kraalberg, Barkly Pass. Alt.

7000 ft.

Eiicomis sp. (cf. E. iianam, Ait.).

No. 6869. In scrub near base of Doodman's Krans Mtn. Alt.

8650 ft.

'Ornithoyaluni Zeyheri, Bkr.

No. 7328. Coll. G. Rattray. Summit Barkly Pass. Alt. 64-00 ft.

Androcymbium sp.

No. 7330. Coll. G. Rattray. Kraalberg, Barkly Pass. Alt.

8400 ft.

Wurmhea Gampannlata, Willd.

No. 6870. Ben McDhui. Alt. 9800 ft.

Jnncus sp. (probabl}^ ./. dreqennu.'^, Ktli.).

No. 6876. Satsanna Berg. Alt. 9000 ft.

Luzula nfricana, Drege.

No. 6875. Ben McDhui and Ditodnuin's Krans Mtii. Alt.

9600-9850 ft.

Restio sj). 1

No. 6871. Summit Tsitsa Footpath, Drakensbeig. Alt. 8400 ft.

Cyperus usitatus, Burch.

No 6872. Near Buffalo River Waterfall, Basntolaiid. Alt. 8200 ft.

Bulbostylis hiimUis, Bhv.

N»i. 6877. Tsitsa Footpath, Di-akensberg. Alt. 7250 ft.

Bulbostylis sp. (near />. bi-fvicidniis, Kth.).

No. 6878. Ben McDhui. Alt. 9300 ft.

(Dr. Bolus reports: " Very near Jiiilbosfy/ls sp., but
cannot belong to that genus, having hvpogynous
bristles 6 - capillary - four to five times the length

of the ovary. It does not seem to agree witli any
genus desciibed ij) the Flora CapHusis)."

No. 6873. Sunnnit Doodmaii's Krans Mtn. Alt. 9650 ft.

No. 6874. Ben McDhui. Alt. 9850 ft.

Care.i' Bohisii, C. B. Clarke.

No. 6879. Summit Doodman's Krans .Mtn. Alt. 9650 ft.
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Carex clacata, Tlib.

No. 6882. Doodmau's Krans Mtn. Alt. 8650 ft.

Carex drakeusbei'tieitsis, C. B. Clarke.

No. 6881. Ben McDhui. Alt. 9000 ft.

Carex esenheckiana, Boeck.

No. 6880. In Pot River Berg Forest. Alt. 5.500 ft.

Panicum aequinervf, Nees.

No. 6886. Banks Tattle Pot River. Alt. 4550 ft.

Setaria iniberbis, Nees.

No. 6888. Banks Little Pot River. Alt. 4550 ft.

Pfiunlfietum sphacelatam, Dur. et 8chinz.

No. 6889. Satsanna Berg. Alt. 9300 ft.

Eriaiithus Soi-t/hum, Nees.

No. 6890." Near Buffiilo Rivei- Waterfall, Basutolanrl. Alt.

8000 ft.

Andro/jo(/on appendicidatus, Nees.

No.' 6896. Ben McDhui. Alt. 9900 ft.

Andropogoii s]). (cf. A. aactam, 8tapf).

No.' 6897. Near Biiffiilo River Waterfall, Basutoland. Alt. 7 750 ft.

Andropogoii ceresiaforniis, Nees.

No.' 6898. Summit Pot River Berg. Alt. 6470 ft.

Andropoyou coiitortus, Linn.

No. 6895. Sunnnit Pot River Berg. Alt. 6200 ft.

Anthistiria imberhis, Retz.

No. 6899. Ben McDhui. Alt. 9400 ft.

AiithoxaiUhuni dvfcieanum, 8tapf.

No. 6884. Ben McDhui. Alt. 9000 ft.

Aristida anyvMata, Stapf.

No. 690L Between Tent Kop and Antelope Park. Alt. 5600 ft.

Aristida juuci/'onnis; Trin. et Rupr.

No. 6900. Ben McDhui. Alt. 9400 ft.

Spor'obolns sp. ?

No. 6913. Summit Doodman's Krans Mtn. Alt. 9650 ft.

Agrostis barbidigera, Stapf.

No. 6914. Doodman's Krans Mtn. Alt. 9000 ft.

Agrostis sp. 1

No. 6910. In marsh at base of Do<jdman's Krans. Alt. 8500 ft.

A(/rostis sp. ]

No. 6911. Ben McDhui. Alt. 9600 ft.

Achiieria setifolia, Stapf.

No. 691*2. Summit Doodman's Krans Mtn. Alt. 9650 ft.

Achneria sp. (nearest to A. microphyUa, Dur. et Schinz).

No. 691.5. Ben McDhui. Alt. 9900 ft.

Achiieria sp. 1

No. 6917. In marsh at base of Doodman's Krans Mtn. Alt.

8500 ft.

Ai-enastriim sp. (near A. antarcticum, Stapf, but spikelets constantly

two-tlowered).

No 6902. Ben McDhui. Alt. 9700 ft.

p2
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Danthonia t^tricta, Schrad.

No. 7333. Coll. G. Kattray. Summit Barkly Pass. Alt. 6500 ft.

Danthonia sp. (near D. stricta, Schrad).

No. 6906. In marsh at base of Doodman's Krans Mtn. Alt.

8500 ft.

Danthonia sp. (nearest to D. pajjposa, Nees).

No. 6903. Summit Doodman's Krans Mtn. Alt. 9650 ft.

No. 6904. Doodman's Krans Mtn. Alt. 9150 ft.

Pentaschistis sp. ? (Dr. Bolus reports : " In appearance seem to be
forms of Danthotiia disticha, Nees, but the spike-

lets are constant in being two-flowered.")

No. 6907. Doodman's Krans Mtn. Alt. 9200 ft.

No. 6908. In marsh at base of Doodman's Krans. Alt. 8500 ft.

No. 6909. Summit Doodman's Krans Mtn. Alt. 9650 ft.

Harpecldoa capen,ns, Kth.
No. 6918. Summit Doodman's Krans Mtn. Alt. 9650 ft.

Fincffirhnthia africana, Lehm.
'No. 6919." Near Buffalo River Waterfall, Basutoland. Alt.

7900 ft.

Koeleria cristata, Pers.

No. 6920. Ben McDhui. Alt. 9900 ft.

Eragrosfis caesia, Stapf.

No. 6923. Ben McDhui. Alt. 9400 ft.

Eragrostis chalcantha, Trin.

No. 6924. Between Tent Kop and Antelope Park. Alt. 5800 ft.

Eragrostis curvula, Nees.

No. 6925. Near Buffalo River Waterfall, Basutoland. Alt.

8200 ft.

Eragrosfis nebulosa, Stapf.

No. 6921. Between Tent Kop and Antelope Park. Alt. 5400 ft.

Melica Bolusii, Stapf.

No. 6926. Summit Doodman's Krans Mtn. Alt. 9650 ft.

Lasiochloa longifolia, Kth.
No. 7331. Coll. G. Rattray. Summit Barkly Pass. Alt.

6500 ft.

Stibums alojjecn^'oidf's, Stapf.

No. 6927. Antelope Park. Alt. 5900 ft.

No. 7332. Coll. G. Rattray. Summit Barkly Pass. Alt.

6500 ft.

Poa binata, Nees.

No 6916. Ben McDhui. Alt. 9650 ft.

Festuca caprina, Nees.

No. 6885. Doodman's Krans Mtn., Ben McDhui, Sec. Alt.

8600-9900 ft.

Festuca scabrn, \'ahl.

No. 692S. Ben McDhui Alt. 9600 ft.

Bromns firmior, Stapf.

No. 6905. Summit Drakeiisl)erg, between Doodman's Krans Mtn.
and Satsanna Beri?. Alt. 8600-9550 ft.
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Brachypodium Bolnsii, Stapf.

No. 6929. Near Buffalo Rixer Waterfall, Basutoknd. Alt.

8150 ft.

No. 6930. Satsaima Berg. Alt. 9250 ft.

Jirachi/podium jie.ntni, Nees.

No. ()887." In Pot River Berg Forest. Alt. o500 ft.

Aritudinarla lessclafji, Muiiro.

No. G931. Near Buffalo River Waterfall, Basutolanil. Alt.

8000 9000 ft. Source of Tina River, Drakens-
berg. Alt. 8700 ft.

Woodsia buiyessiaua, Gerr.

No. 6932. In Pot River Berg Forest. Alt. OOOiJ ft.

Aspleniit^m asjndioides, .Schl.

No. 6936. Ben McDhui. Alt. 9550 ft.

Asplenium acideatuin 8\v.

Nos. 6934 and 6939. Ben McDhui. Alt. 9350-9550 ft.

Xephrudinni sp. ?

No. 6937. Ben McDhui. Alt. 9550 ft.

Nephvodiuni sp.

No. 6938. Ben McDhui. Alt 9550 ft.
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[Owing to the length of the list itself and the limited funds at

the disposal of the Association, it is proposed that it be published

INTRODUCTION.

By Joseph Burtt-Davy, F.L.S.

On arrival in the Transvaal in 1903 I found my work, both scien-

tific and practical, hampered by lack of any catalogue of the plants of

the country. It is true that five volumes of the Flora Capensis had
already been issued, but the first three, having been published in the

early sixties, were hopelessly out of date as regards the Transvaal

flora.

As soon as possible, therefore, I commenced the preparation of a

list of all the species authenticall}- recorded in the scattered literature,

as occurring within the colony. But administrative duties made it

impossible to push the cataloguing with desirable rapidity, and recog-

nising that the scientific iuAestigation of our flora was being retarded

by the lack of a list, I applied to the council of this Association for a

grant-in-aid to carry out the more mechanical part of the work, under
my personal supervision. In 1904 a sum of £50 was generously

awai'ded for this purpose ; the work was put in hand immediately,

and might have been completed in time for the Durban meeting of

the Association, but for ni}- having had to visit Europe and America
from January to September, 1907.

Every piece of literatuie bearing upon the flora of the Transvaal,

on which I have been able to lay my hands, has been read and cata-

logued ; it is 2:)robable that .some papers have been overlooked, as I

have not had oiDportunity to spend sufficient time in a good botanical

librar}'^ to ensure having seen everj^thing.

Most of the work of cataloguing has been done by Mrs. Tabuteau

;

and much valuable assistance has been volunteered by Mrs. Burtt-Davy.

Miss Leendertz has not only filled in additional species and localities

from the Transvaal Museum herbarium, but has also assisted in

transcribing data from the card catalogue to the MSS., particularl)?^

with most of the Monocotyledons and some of the Sympetalous
Dicotyk'dons.

Through the courtesy of Sir William Thiselton-Dyer I was able

to secure copies of the lists of the Trans\aal specimens collected by
Dr. Atherstone and Dr. Wilms which are incorporated in the Kew
herbarium.

To make the catalogue as complete as possible under the circum-
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staiiees, 1 have included the new records from those of ni}' own coUec-

tiun.s which iiave been Identified. Miss Leendertz has added the

localities from her collections, which include man\' new records, and
the Rev. F. A. Rogers has kindly furnished a list of his. Dr. Bolus

has most generously agreed to compare the final MSS. with the

specimens in his herbarium, and to add any additional records or

localities which he may find there.

T wish to record here my warm appreciation of the invaluable

assistance which Dr. Bolus has rendered in the detejinination of

doubtful or critical species. This work has been rendered necessary

by our lack, in the Trans\aal, of adequate literature and of authenti-

cally named specimens for comparison. T am also greatly indebted to

the director and staff of the Royal Botanic Gardens, Kew, for the com-
parison of much critical material, and for determination and publica-

tion of a numl^er of new species. To Mr. Spencer le M. Moore my
thanks are due for naming a set of specimens from Swaziland. To
our Vice-President, Prof. Schonland, I am also indebted for valuable

assistance in the determination of the Aloes and Crassulacea?.

Collectors.

Of the earlier South African collectors, Bnrchell, Krauss, Dreae
anrl Eckloii are not known to have reached that portion of the country
later defined as the Ti-ans\aal. Burchell's route lay to the westward,
in southern Bechuanahuul.

The first Transvaal collections of which I have any record were
made by Zeyher and Burke in the late twenties or early thirties ; thej^

appear to have worked together, for though Zeyher was the botanist

and Burke was primarily interested in antelopes, the latter made a

botanical collection separate]}- numbered, which is deposited in the
Kew herbarium. They appear to have made their headquarters for

some months in or near Pretoria, a large number of theii- specimens,

collected through a series of months, being labelled as from the Aapjes
River. They als(j collected along the Magaliesberg at the Crocodile

and Hex rivers, and at the " Mooi River," presumably at the old

capital, Potchefstroom. I cannot find that they collected north of the
Magaliesberg.

After the \isit of Burke and Zeyhei- a long period inter\ened
during which no Transvaal collections appear to have been made.
With the opening of the Mac-a-Mac gold-fields, near Pilgrim's Rest,
a few men of scientific bent found their way th.ere. Among the.se

were McLea, Mudd and Dr. Athei-stone (1871 and 1873), all of whom
collected plants, not only at Mac-a-Mac, but also at Pretoria, en route :

but their collections were not extensive.

Next to those of Burke and Zeyher, the most important contribu-
tions to our knowledge c>f the Transvaal flora were made by Mr. E. E.
Galpin, Dr. A. Rehmann, Dr. F. Wilms and Dr. R. Schlechter.
Rehmann ^1875-80) trekked to the Zoutpansberg : the principal
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Transvaal centres at wjiich he collected were Trigardst'ontein and
"Page's Hotel" on the high veld, the former in the Betlial district;

Pretoria ; the Eland's Pviver on the Pretoria-Pietersbiug road within

the Pretoria district ; Klip-pan on the Springbok Flats, in the Water-

berg district ; Streydpoort in the Makapans-bei-g : and at the Houtljosch

in the Zoutpansberg district. Parts of his collections were worked up

by Szysz3'lowicz and the Polypetahv publisiied in the Polypetahf.

Eehmantiiana- (1887-88), but the work was never completed. His

sets were distributed widely, one being at Kew, another at Zurich,

while some specimens are found in South African herbaria.

Dr. Wilms was an apothecary resident in Lydenbuig, who col-

lected several new or rare plants. The immediate \icinity of the

village of Lydenburg is uninteresting, botanically, but lie found excel-

lent things in the Waterval Valley and i)i kloofs of the Steenkamps-

berg a few miles to the west, ami of the Drakensberg a little to the

east.

Dr. K. Schlechter made some valuable collections in different parts

of the country, from the Elands-spruit Mountains and other points on

the Delagoa Bay line, to Pretoria and the Houtboschberg. His sets

have been widely distributed, the best being, I understand, at Zuricli,

while a small collection is in the Pretoria Museum. Nearly complete

sets are in the herbarium of Dr. Bolus and in the Albany Museum.
Unfortunately the main sets did not get to Kew, which Jias made it

difficult for the workers on the Flora (Jape'at^iti to deal with Schlechter's

many new species.

Mr. William Nelson, a nurseryman of Johannesburg, made a small,

but interesting, collection in the Waterberg and Zoutpansberg, ex-

tending north to the Spelonken, and also south along the Vaal

River.

Mons. Henri Junod, missionary, collected extensively within the

last few years around his mission station at Siiiluvane in the eastern

Zoutpansberg. His specimens are, unfortunately, often scrappy and

in some cases unlit for determination ; most of them went to Zurich or

Geneva, and some have been named by Dr. Schinz.

Mr. E. E. Galpin, now a resident of Queenstown, lived in Barber-

ton from 1889 to 1892, and during that time collected some 975

plants. These were largely worked up at Kew, and yielded a great

manv novelties. The Hora of Barberton is, in consequence of his

eflbrts, better known than that of perhaps any othei' locality in the

Transvaal. It is remarkably rich in species, owing to the fact tliat

within a few miles the topography varies between 1100 and nearly

6000 ft., both eastern and western slopes of the Drakensberg being

"witliin easy access, and all foin- of oui- zones of vegetation meeting in

the vicinity.

Mr. Galpin imparted some of his botanical enthusiasm and know-

ledge to a fellow-townsman, Mr. George Thoincroft, and he in tuin is

passing it on to his cliildren, who are collecting for the TiansAaal

Mu*eum.
Dr. Bolus has made collecting tiips to the Transvaal, on at least
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three t)ccasions, in wiiirh luuueious \aliiable additions t«i <tin' kn<j\v-

ledge of the flora luive been made.

Miss Leendertz has been doin-^; good service in working up tlie

flora of the immediate vicinity of Pretoria, and I hope she will V)e able

to continue in this, for the time has come when it is of the gre;itest

importance to gain a thorough knowledge of the flora of particular and
somewhat limited areas.

Professor Dr. Engler \isited the Transvaal with the British Asso-

ciation in 190"), and spent a few days within the colony, making collec-

tions at Johannesburg, Pretoi'ia and along the ^lagaliesberg to Zeerust,

Ottoshoop and IMafeking.

Dr. Emil Holub, who spent some seven years (1872-79) in South

Africa, between Capetown and the Zambesi, often remaining months

in one vicinity, collected a few i)lants in the Matebe Valley and at

Rapetse, about the western border of the Marico disti'ict, not far from

Linokana. These are in the Kew herbarium.

Other collectors include : Miss Alice Pegler, now of Kentani,

Cape Colony, who gathered some interesting plants at Rustenburg

;

Miss 01i\e Nation, Rev. F. A. Rogers, Miss Collins, Mr. Crawley, Mr.

F. T. :\[enne, Mr. T. N. Leslie, Mr. Gilfillan, Mrs. Hutton, Mr. 8alt-

marshe, ^[r. T. Sanderson, Re\-. W. Greenstoek, Mr. Conrath, Capt.

Barrett-Hamilton, Mr. Frank Oates, Capt. H. T. Ommanney, Dr. R.

Frank Rand, I>r. Otto Kuntze, Mr. T. W. Kirk and Mr. T. C. Legge,

Dr. Sehonland and Dr. Marloth have also paid short visits to the

Transvaal.

My own Transvaal collections include some 6000 specimens, but

contain comparatively few new species. I have not been able to gi\'e

any time to systematic collecting, and have had for the most part to

content myself with gathering whatever came to hand, on farm lands

and by roadsides, during rapid visits of agricultural inspection.

Moreo\'er, instead of hunting for novelties, I have made a special

point of collecting primarily the Graminese and plants of economic

interest : secondly, plants typical of particular geological and ecological

formations ; and thirdly, specimens indicative of the geographical dis-

tribution of certain types.

Treatment.

In the preparation of the list the rules of the Vienna Congress

(1905) have been followed as closely as our knowledge of the literature

would permit.

As far as possible the sequence of families and genera, and the

generic names accepted, are those of De Dalla Torre and Harms
Genera Siphoiioyamarum. Exceptions have been made in the case

of more recent revisions, f>.(/. those of Mr. N. E. Brown iov the

Asclepiadacea;, Mi-. C. B. Clarke for the Cyperaceaj and Acanthacea?,

and l)r. Stapf for the Gramineai. As regards the delimitation of

families, I have sti-ictly adhered to the Genera Siphonoyamarum,
which is based on Engler and Prantl's Pflanzenfamilien, and liave
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therefore included the Selai/inece in the family Scrophidariaceo', and'

the Vacchiiacecv in the Ericaceo', althougli they are treated as separate
families in the Flora Cajjensis : I have also separated the Velloziacete

from the Amaryllidace(f.

I have also followed the same authors in transferring Heteropyxis
from the Lythracea' to the Myrtacea^, and Xymalos from the Flacourtiaceci-

to the Monimiacea'.

I have long been dissatisfied with Hackel's treatment of the genus
Andropogon, and am glad to find that Dr. Stapf considers it desirable

to split this heterogeneous group. I have therefox'e followed him in

his recent decision to maintain Heteropogon and Cymbopogon. I have
also treated Sorgluun as a genus distinct from Andropogon. As regards

the remaining genera of Gramineo', I have adhered to the treatment
given in the Flora Capensis.

Tlie altitudinal range as far as known is also given ; but it should

be clearly understood that this is approximate onl}^ owing to the lack

of accurate information (in many cases) as to the actual altitudes.

Our knowledge of the geological distribution and ecological features

of our flora are at present ver}' limited, but wherever known we have
endeavoured to indicate them.

Zones (»f Vegetation.

In previous comnninications to this Association I have dealt with
the principal zones of vegetation in the Transvaal. Without repeating

the details I will simply recapitulate the main divisions :

—

(1) The Mist-belt Forest of the Drakensberg, ranging from 4000
to 5500 ft. above sea-level, and characterised by a dense forest growth
which in main composition is a northern extension of the Knysna and
Amatola forests of Cape Colony. A very few of the component species

are found to extend westward into moist, shaded kloofs of the Magalies-

berg and Waterberg ranges ; with this exception, however, the line of

demarcation between the Forest and Savainiah floras is most clearly

defined, scarcely an\' species being found common to the two. It is

characterised by the presence of such genera as Podocarpufi, (Jiirtisia,

Afodyte^, Oli'nia, MyroxyJon, RapaiiPa., Halleria, Beyoiiia, Pi2)er, Pepe-

roviia, Py(/enm, JVichocladuK, Calodendruni,, Ilex, Cryptocarya, Ocotea,

Piff.osporum and Pubiif<. Ferns and epiphytic lichens, mosses and
I/fjyafiae abound in the humid shade of the forest.

(2) The Grass-steppe of the High Veld, ranging in altitude from
approximately 4000 ft. to 7500 ft. above sea-level. This occupies the

whole of the main upper plateau. The chief phytological feature of

this zone is the dominance of the family Graminea' over other forms

of \egetation. The component species are not the same, however^
throughout the whole area ; diff'erent belts of vegetation are met with

in difterent soils and with differing rainfall, e.g. at the higher altitudes

of the eastern portion a semi-}>eat formation occuis, while in the extreme
south-west elements of the nortliern or Composite Region of the northern
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portions of Cape Colony and the western portion of the Oi-ange Uiver

Colony mingle fi-eely with the grasses of the normal Hora.

As regards number of species, the genus ErayroHtiK dominates

;

but as regards numbers of individuals, the species Themeda Forskalii,

Era(iro>tth vhnlcantha, Pduinnn ftcrralum and Eracjrotdis hrizoides

dominate miles of the steppe.

The (question of the absence of trees from the steppe proper is

often attributed to grass fires, but in view of the fact that grass fires

are, and liave been from time immemorial, as plentiful in the bush

veld as on the grass veld, 1 fail to see any connection between them

and the lack of trees. That it has more to do with questions of winter

temperature, and the moisture, texture or chemical composition of the

soil seems to be indicated by the difficulty experienced in inducing trees

to thrive, or even to live, when planted in places like Standerton.

(o) The Tree-steppe or Bush-veld or winter's veld, which ranges

from 4000 or 3800 ft. down to oui- lowest levels, approximately 600 ft.

abo\"e sea-level. This may be subdivided into two zones, which in

previous papers I have called the Middle and the Low Velds.

A. The Upper Ihish-veM ranges from about 4000 or 3800 ft.

down to 1500 ft. above sea-level, and is characterised by Combretums,

Acacias, Gymnosporias, Burkea africana, Faurea maligna, Dichapetalum

cymos7im, itc. Arachis hyfoyica and Ahimma utilis make useful crops,

but cotton and castor-oil do not prove satisfactor}', and pineapples can

only be grown in slieltered spots. This is the zone which I have

formerly called the "Middle Veld."

B. The Loirer Bush-veld or the Lcnr-veld I'anges from about 1500 ft.

down to 600 ft. above sea-level ; in the eastern Zoutpansberg it ascends

in places to 2500 ft. Cotton and castor-oil can be grown as commercial

crops where the lainfall proves sufficient, and pineapples do well. It

is characterised in places by the dominance and rank-growth (12 to

18 ft.) of Tambookie grass {Cymhopoyon Nardus \ar.) ; Diospyroti

mespiliformif, Hypluene r-eutricoma, Adansonia diffifafa, Bfmhiuia fas-

soylensis, B. reticvlata, B. Galpinii, Fleminyia sp., Fariuarinm Mohola

and Bolusant/ms specio^us are characteristic species.

In communications to the British Association, read at the Johan-

nesbursj meeting, two of mv fellow-members of the S.A.A.A.S. assigned

to the ^"Middle Veld" an altitude of 4000-5000 ft. The difference

between us, I would point out, is one of application of terms rather

than of facts. I recognise with Mr. Watermeyer and Mr. Tudor
Trevor that there is an area lying between the High Veld proper and
the Bush Veld, which in sheltered spots carries some of the typical

species of the latter ; this might be called " Middle Veld." Phyto-

geographically, howe\er, it is inseparable from the High Veld, and I

cannot concur in the views of these gentlemen when they would limit

the High Veld to altitudes of 5000 ft. and over. To do so would be

to exclude from our definition of " High Veld " the gi-eater part of

the Grass-steppe of the Orange River Colony and north-eastern

Cape Colonv, which manifestly are parts of the same phytogeographical

resjion.
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Census.

A census of the recoided number of Families, Genera, Species, and
named Varieties (no variety being considered as such unless the type

or another variety is also in the colony) gives the following figures :

—



10.—THE GENERIC NAMES OF SOUTH AFIIICAN PLANTS
RETAINED UNDER ARTICLE 20 OF THE VIENNA
RULES OF BOTANICAL NOMENCLATURE.

By Joseph Buktt-Davv, F.L.S.

The following rulings adopted by tlie International ]3otanicat

Congress of Vienna, 1905, have an important bearing on the stability

of South African plant names.

Arfich 19 reads : "Botanical nomenclature begins with the S]>eciff<

Flantanim of Linnaeus, ed. 1 (1753), for all groups of vascular plants. It

is agreed to associate genera, the names of which appear in this work,
with the descriptions given of them in the Genera Plautarum, ed. 5

(175-t)."
^

Article 20 reads : "However, to avoid disadvantageous changes in

the nomenclature of genera by the strict application of the rules of
nomenclature, and especially of the principle of priority in starting-^

from 175.3, the rules provide a list of names which must be retained in

all cases. These names are by preference those which have come inta

general use in the fifty years following their publication, or which have
been used in monographs and important floristic works up to the j'ear

1890. The list of these names forms an appendix to the rules of

nomenclature."

From this published list N\e find that there are 108 South African
generic names affected by the ruling. South African botanists have
particular reason to be grateful that so many names familiar in our
modern literature should be retained, together with the much lai'ger

number of specific names involved, and which it would otherwise be
incumbent upon us to alter in accordance with the principle of

priority

Names Changed under Article 20,

Of the generic names accepted in the published parts of the Flora

Capensis, only the following appear to be subject to change under
Article 20 :—

Names Accepted. Names Re.ticcted.

Acanthacese.

Phan/opsis, Willd. Phaylo])sis, Fl. Cap.

Aracese.

Zrtnf>'de.'ichia, Spreng. Richardia, Kunth.

Cyperaceae.

Khynchosjtora, Vahl. Rynchottpjora, Fl. Cap.,

Scrophulariacese.

Bacopa, Aubl. Mouniera, P. Br.
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Names Accepted under Article 20.

It may be useful to those who liave not easy access to a copy of

the International Rules, if we publish a list of the names of South
African genera accepted under Article 20, although not the oldest

names available. These are arranged alphabetically, by families, for

convenience of reference.

Names Accepted. Names Rejected.

Acanthacese.

Dicliptera, Juss. (1807) Diapedium, Koenig. (1806)
Phnnlopsis, Willd. (1800) J/icranthiis, AVendl. (1798), non

Eckl.

Phaylopsis, Clarke in Fl. Cap.

Amarantacese,

Aerva, Forsk. (1775) Ouret, Adans. (1763)
Uretia, O. Ktze. (1891)

Amaryllidacese.

J^erine, Herb. (1820) Imhqfia, Heist. (1753)

Anacardiacese.

Lannea, A. Rich. (1832) (Jah'siam, Adans. (1763)
Odina, Roxb. (1814)
Hnhprlw, Dennst. (1818)

Apocynacese.

{Jaritisa, L. (1767) Arduhia, Mill. (1760)

Carandas, Adans. (1763)
Landolphia, Beauv. (1806) Pacouria, Aubl. (1775)

Alxtonia, Scop. (1777)
Vahfa, Lam. (1792)

Araceae.

Zantedeschia, Spreng. (1826) Aroides, Heist. (1763)
Pir.hardia, Kunth. (1818)

Borraginaceae.

Trichode>>ma, R. Br. (1810) Pollichm, Medik. (1783)
]jorr<i(jinoidex, Moench. (1794)

Bruniacese.

Lonchostoma,^\\k>itv. (1818) Pfy.,;}st,,m<(,\a\\\. (1810)

Burseracese.

Commiphora, Jacq. (1797) Buhamea, Gled. (1782)
Protium, Bnim. f. (1768) Timjulotuia, Rumph. (1755)
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Names Accepted. Names Ukjeoted.

Cactaceae.

Rhipsalis, Gtiertn. (1788) Har'wta, Atlaiis. (176o)

Campanulacese.

Wahlenhergia, Schrad. (1814) Cfrvlcinu, Del. (1813)

Oapparidacese.

Gynandropsis, DC. (1824) Pedicellaria, Schrank. (1790)

Caryophyllaceae.

Spertjularia, J. et C. Presl. Buda, Adans. (1763)

(1819)
Tissa, Adans. (1763)

Chenopodiacese.

Snaeda, Forsk. (1775) Dondia, Adans. (1763)
Lerchea, Hall (1743), Rueling (1774)

Oominelinaceee.

€^l/aiiotis, D. Don (1825) Tonningia, Neck. (1790)
Zygomenes, Salisb. (1812)

Compositae.

Berkheya, Ehrli. (1788) CrocodUoides, Adans. (1763)
Blnmea, DC. (1833) Plains, Lour. (1790)
CnicHs, Gaertn. (1791) Carbeiiia, Adans. (1763)
Dlnparof/o, Gaertn. (1791) Wigaiidia, Neck. (1790)
Felicia, Cass. (1818) Detris, Adans. (1763)
Oazania, Gaertn. (1791) Meridiatut, Hill. (1761)

Moehnia, Neck. (1790)
Ileterolepis, Cass. (1820) Neferomorpha, Cass. (1817), non Cli.

et Schl. (1826)
Mikania, Willd. ( 1 803^04) WUlugbaeya, Neck. ( 1 790)

Carelia, Cav. (1802)
Frintzia, Cass. (1825) Lloydia, Neck. (1790)
Mlybvm, Adans. (1763) Mariana, Hill. (1762)
I'araxacitm, Wiggers. (1780) Hedypnoifi,^coY>. (1772), non Schreb.

(1791)
Urtiinia, Gaertn. (1791) Spermophylla, Neck. (1790)
Vermmia, Schreb. (1791) /Jphen, Hill. (1762)
Zinnia, L. (1759) Crassiua, Scepin. (1758)

Lepia, Hill. (1759)

Cruciferse.

Capsella, Medik. (1792) Bursa (Siege.sb.), Weber (1780)
Marsypocarpus, Neck. (1790)
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Names Accepted.

Ascolepis, Nees. (1855)
Ficinia, Schrad. (1832)

Fimhri^tylh, Vahl. (1806)

Lipocarpha, R.Br. (1818)
Rhynohnspora, Vahl. (1806)

Names Rejected.

Cyperaceae.

Plati/lepis, Kunth. (1837)
Melancrauis,Yahl (1806)
Hypolepis, Beau v. (1819)
Iria, L. C. Rich. (1805)
Iriha, O. Ktze. (1891)
Hypnplyptum, Vahl. (1806)
Triodon, L. C. Rich. (1805)
FyricJiospora, Clarke in F/. Cup

VTT. (1898)

Eriocaulaceae.

Faepalanthus, Mart. (1835) Bupafya, Veil. (1825)

Euphorbiaceae.

Securineija, Comm. (1789) Acidotou, P. Br. (1756)

Gentianaceae.

Belmontia, E. May. (1837)
Orphuim, E. Mey. (1837)
VWarsia, Vent. (1803)

Scafi.vola, L. (1771^

Farat<ia, Raf. (1836)
Valeranda, Neck. (1790)
Reiiealmia, Houtt. (1777), nun L. f.

(1781)

Goodeniacese.

Lolx'Iia, Adans. (1763), non Linn.

Graminese.

Ctenium, Panz. (1814)
Cyuodon. L. C. Rich. (1805)

Ehrharfa, Thunb. (1779)
Lamarckia, Moench. (1794)
Leersia, Swartz (1788)
Eoffboellia, L. f. (1779)

Traqus, Hall (1768), Scop.

"(1777)

Campulosius, Desv. (1810)

Capriola, Adans. (1763)
DactUon, Vill. (1789)
Fihichia, Koel. (1802)
Trochera, L. C. Rich. (1779)
Achyrodes, Boehm. (1760)
Homalocetichrus, Mieg. (1760)
Afmiinuris, L. (1771) non Swartz

(1788)
JVazia, Adans. (1763)

Bohartia, Salisb. (1812)
EomuJpa, Maratti (1772)

Lntnla, DC. (1805)

Iridaceae.

Ilecaste, Soland. (1793)

Ilmu, Adans. (1763)

Juncaceae.

Juncoidps (Mod 11-.), Adans. (1763)
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Namks Acckptkd.

Hi/pfis, .liicii. (1786)

Namks llE.iKCTKr).

Labiatae.
Mf)i(>t<i>kaeruvi, P. Br. (1756)
('oadfUy Adans. (176^^)

FleetrantliKS, L'Herit. (I7y-") Germanea, Lain. (17tS() or 1787?)

or 1788?)
(rerniabtia, O. Ktze.

Leguminosae.
Ali/sicarpHft, Neck. (1790) Fahricia, 8cop. (1777)

Aniijrolobivm, Eckl. et Zevli.

(1836)

Cojiaifera, L. (1762)

Dalbertjiii, L. f . (1781)

Deitmoduim, Desv. (I8l.:{)

Lonchocarpus, H. B. K. (1823)

Mnvuna, Adans. (1763)

Ormocarpum, Beauv. (1804)
I'eltophoritm, Walp. (1842)

Podahjria, Lam. (1793)
Ph-roiol,m.m, R. Br. (1814)
Ehjjiicliosia, Lour. (1790)
Schotia, Jacq. (1786)

Smithia, Ait. (1789)
Tfiphrosia, Pers. (1807)

Ai/(ipaufhuii, L'Herit. (1788)

Eucomu, L'Herit. (1788)
Hairorthia, Duval. (1809)
SoDsPvier'ia, Thunb. (1794)

I'ephrnfhfimnns, Hweet. (1830)

LotophyUns, Link. (1831)
(Jhasmone, E. Mey. (1835)
Cojtaiva, Jacq. (1760)
Copaiba, Auct. v'ar.

AmerimnoH, P. Br. (1756)
Ecastaphyllum, P. Br. (1756)
? Acovroa, Aubl. (1775)
MeUiumia, Adans. (1763)
FUHvoIobu.^, J. Ht. Hil. (1812)
Clompanns, Aubl. (1775)
Robina, Aubl. (1775)
Zoophthaltmim, P. Br. (1756)
Sfizo/obinin, P. Br. (1756)
Diphaca, Lour. (1790)
Haryxylum, Lour. (1790)
Aphora, Neck. (1790)

Caufnffa, G. F. Gmel. (1791)
DoJir'hofns, Medik. (1787)
Theodora, Medik. (1786)
Da^napaaa, Adans. (1763)
Cracca, L. (1747), non Benth. (1853)
C'olinil, Adans. (1763)
Nep.dhamia, Scop. (1777)

Liliaceee.

Tulbayhia, Heist. (1753), non Linn.

Abumon, Adans. (1763)
Maiihlia, Dahl. (1787)
liasilaea, Juss. (1783)
CatPvaJa, Medik. (1786)

Aryntha, Medik. (1786)

Malvaceae.
Malvadriim, A. Gray (1849) MaJveopsis, C. Presl. (1844)
J'nronia, Cav. (1786) Lat<f<, Adans. (1763)

Las.sa, O. Ktze.

Maiache, B. Vogel. (1772)
Preftfouia, Scop. (1777)
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Names Accepted. Names Rejected.

Meliaceae.

Trichilia, P. Br. ( 1 756), L. ( 1 7.J9) Hahda, Loetl. ( 1 75S), noii L. ( 1 759)

Moraceae.

Madura, Nutt. (1818) To.ryloit, Uaf. (1817)
Joxylon, Raf. (1818)

Myrsinaceae.

Emhelia, Bunn. f. (1768) (Thesaembilla, Adans. (1763)
Pnttnra, Adans. (1763)

Orchidacese.

Calanthe, R. Br. (1821) Alismorkis, Thou. (1809)
Aliftmorchis, Thou. (1822)

Eulophia, R. Br. (1823) Oraphorkis, Thou. (1809) •

(TraphorcJiis, Thou. (1822)
Liparis, L. C Rich. (1818) Leptorkis, Thou. (1809)
Polystachya, Hook. (1825) Dendrovku, Thou. (1809)

Dendrorchis, Thou. (1822)

Papaveracese.

Corydalis, Medik. (1789) Cnpuoides, Adans. (1763)
Cisticapiios, Adans. (1763)
Neckeria, Scop. (1777)
Pseudofiimaria, Medik. (1789)

Polygonacese.

Bmex, Neck. (1790) Vibo, Medik. (1789)

Proteacese.

Lencarletidron, Berg. (1766) Protea, L. (1742 and 1753), non
R. Br. (1810), non L. (1753) R. Br.

Leucospermnm, R.Br. (1810) Leucadeivdron, L. ^1753), non Berg.

(1766)
Leucadendrum, Salisb. (1807)

Prutea, R.Br. (1810), non L. Lenaidendroti, L. (1753)

(1753)
LepidocarpnK, Adan>;. (1763)
Gatjiiedi, Bruce (1790)
? Vionaea, Neck. ( 1J90)
Erodf'udrum, 8alisb. (1807)
Phuravth; Salisb. (1809)

Sorocephalus, R. Br. (1810) Soranth>', Salisb. (1809)

Resedacese.

Oligomeris, Cambess. (1841-44) Dipetalia, Raf. (1836)
E/limia, Nutt. (1838)
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Names Accepted. Names Rejected.

Restionaceae.

fft/podiscus, Nees. (1836) Lepidanthns, Nees. (1830)
Hypolaeiia, R. Br. (1810) Calorophns, Labill. (1806)

Rhamnaceae.
Helinus, E. Mey. (1840) Mystaciun..-^, Raf. (1838)
Scutia, Coram. (1827) Adolia, Lam. (1783)

Rhizophoraceae.

Weihea, Spi'eng. (1825) Richaeia, Thou. (1806)

Rutacese.

Adenandra, Willd. (1809) Haeukea, F. W. Schmidt (1793)
Glandnlifolia, Weiidl. (1808)
Glaudnlifera, Wendl. (1808)

Agatkosma, WiWd. (1809) Hartoijia, L. (1759), non L. f.

Z?2<.c'co, Wendl. (1808)
Barosma, Willd. (1809) Parapetalifera, Wendl. (1808).
Calodendrmn, Thunb. (1782) Pallasia, Houtt. (1775)
Toddalia, Juss. (1789) Cranzia, Schreb. (1789), non Nutt.

(1818)
Crantzia, O. Ktze

Scrophulariaceae.
Bacupa, Aubl. (1775) Moniera, P. Br. (1756)

Brami, Adans. (1763)
Manuka, L. (1767) JVetnia, Berg. (1767)

Solanaceae.

Nicandra, Adans. (1763) Pentayonia, Heist. (1759)
Physaloides, Boehm. (1760)

Withania, Pauquy (1824) Physaloides, Moench. (1794)

Sterculiacese.

Domheya, Cav. (1786), non Aftsonia, Cav. (1786)
L'Herit. (1784)

Taxaceae.

Podoca7-pus, L'Herit. (1807), Ndcjeia, Gaertn. (1788)
non Labill. (1806)

Thymelaeaceae.

Struthiola, L. (1767) Belvala, Adans. (1763)

Verbenaceae.

Bouchea, Chan. (1832) Denis(ni, Neck. (1790)
Deniseia, O. Ktze. ; Denisia, O.

Ktze.

q2
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Names of Tuansvaal Genera Changed .under Article 19.

A few changes are necessitated by the adoption of Article 19, a

concession which may cheerfully be granted in view of the benefits

accruing from the application of Article 20.

The following is a list of the more important of these changes as

they affect the Transvaal genera ; I regret that I have not had time to

apply the rule to the whole of the Houth African genera. This list

does not include alterations due purely to the raising or lowering of a

species or group to oi- from generic rank, i.e. in recent monographs or

in the NatUrlichen Pt^anzpufamilien, and which may usually be found
in De Dalla Torre and Harms' Geneva Hiflionogamarnm.

Names Accepted. Names Rejected.

Capparidaceae.

Maenia, Foisk.

6'«^^•^?i^a, R. Br.

Ej>altei<, Cass.

Jav.mea, Pers.

Melanthera, Rohr,

NoJJetia, Cass.

Dichapetaluin, Thou.

Neummtitia, A. Rich.

Scolopia, >Schreb.

Themeda, Forsk.

Satureia, L.

Compositse.

Xiehiihria, DC.

Ehynea, DC.
Litoyyne.

Kleinia, Juss.

Lipotriche,

Lepfofhnmnns, DC.

Dichapetalaceae.

Chailletia, DC.

Flacourtiaceae.

Hofim ait.t<ef/f/ia, Caw
Phomohqff'mannia, O. Ktze.

Gramineae.

Labiatae.

Legnminosae.

CienfiiAjosia, Cav

.

Adenia, Forsk.

Malvaceae.

Passifloraceae.

AphJoia, DC.
Phoheros, Lour.

Avfhistiria, L. f.

Micromeria, Benth>

McJanoKticta, DC.
P/eiospora, Harv.

Fiujosia, J uss.

Modecca, Lam.
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Names Accepted.

Olde)tla)uiia, L.

Fachystigma, Hoehst.

Triecdysia, A. Ricli.

Allophylus, L.

Chft'uostonia, Benth.

Graderia, Benth.

Sphenamlra, Bentli.

Gnidia, L.

Pituranthos, Viv.

Rubiaceae.

Sapindaceae.

Names IIk-iectei).

Iledyotix, Jjim.

Fadof/ia, 8chweinf.

Krau><sia, Har\'.

Hnnhii.rya, Meisn.

Schi)i'ul»'Jyt, L.

Scrophulariaceae.

Lyper ill, Wettst.

Sutera, Fl. Cap. in part.

Bopuxia, Presl.

Siitera, Fl. Cap. in part.

Thynielaeacese.

Umbelliferse.

LfCfiiosiphon, Fresen.

ArfkroKohu, C. A. Mey.

Df.verra, DC.



11.—THE PLANT FORMATIONS OF THE CAPE PROVINCE
(with Map).

By R. Marloth, Ph.D., M.A.

[The lecture was illustrated by lantern-slides.]

In a former communication to this Association I ventured to lay

before you some notes on the phyto-geographical subdivisions of South

Africa. Although I know that other writers hold different views, it

appears to me preferable to divide the whole country into two principal

provinces, one being the Cape Province and the other one the southern

portion of the large Pala'otropical African Province. The latter con-

sists of several sub-provinces, which, although often veiy different in

aspect, ecological features and systematic composition, are so much less

distinct from each other in their floristic characters, that they would

not represent provinces of the same rank as the Cape Province.

The Cape Province, in a botanical sense, occupies only a small

portion of south-western Cape Colony, reaching from the Bokkeveld

Berg in the north to the Hex River Mountains, and from there to the

Gamtoos River, exclusive of the Little Karroo (Oudtshoorn Karroo),

the Robertson Karroo and the forest districts of George, Knysna and
Humansdorp. Within this small compass occur over 6000 species of

plants, and it is consequently obvious that there must be many plant-

societies, plant-associations and foi'mations to be met with here.

It will be impossible for me to refer here to all these or to do

justice to those which I intend to mention, but I hope that the illustra-

tions will make up for the enforced shortness of the descriptions.

I intend to arrange the formations according to regions of altitude,

viz. :

—

(1) The coastal plains.

(2) The hills.

(3) The mountain region.

(4) Subalpine summits.

A. THE COASTAL PLAINS.

I. The Seashore.

(1) Rocky Shore.—This formation shows several facies according

to locality.

{a) The south coast, particularly the coast of Bredasdorp and
Caledon. The vegetation is fairly dense right down to high-water

level, consisting for the most part of Coleone'nia album, Passeritia

fiJiformis, Sidcroxylmi hierme, some species of B/ius and a few^ othei's.

The rocks are covered with lichens, e.g. Xanthoria parietina, Roccella

tinctoria. Patches of Ahe succotrina are not rare. Almost all show
the destructive influence of the sea wind.
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(6) On the westei-ii coast, ''.ij. neai- .Saldanha Bay, Culeowma
and other Cape types are entirely absent. The bulk of the vegetation

consists of Lyciutn tetratidnnn, Zyyophyllnm foetidnin, Euclea pen-

iatidra, Rhus ylauca and (Jassine capensis, here and there interspersed

with groups of Aloe niitrljormis, }ffisenibriaiUheni)ini and succulent

Pelaryonia.

(2) Sandy Beaches.— Here prevail the same types as in other parts

of the world, viz., halophytic plants from various and wi<lely distributed

natux'al orders, Fratikeida capitafa, Chenolea diffusa, Plantaijo etirnosa,

Samolus porosns, Stenotaphriini caff'rum, Erayrostis ijlabrata. Occa-

sionally the formation is entirely dominated by Kragrosils cyp'^roides

(the evilly renowned vogelstruis grass).

(3) The Dunes.—The first i-ow of dunes nearest the sea is often

exclusively occupied by Chytnococca empfffo'ides, which adorns the white

sands in midsummer with its wealtli of bright red berries. On older

or higher dimes one always finds Enclea racemosa, Mundia spinosa,

Rhus creuata and R. mncronafa, Myrica cordifolia (the Cape wax-

berry), Salvia aurea and mostly a few others, e.g. Colpoon (ompr<'ssum,

Folyyala niyrtifoJia, Sidero.rylon inenne, the latter often attaining the

size of a tree. Further eastward other elements become more prominent,

e.g. Azinia tetracaiifha.

II, Vlhvs and Swamps.

(1) Limnii'ic Formations.—Our permanent lakelets and pools are

principally characterised l)y Xymphm slellata, Fotamoyefon pusit/vm,

Typha australis or T. capt'tisis, and possess sometiines also Limnanthe-

mntn Th^i,nheri)ianutn.

In periodical vleys we find (juite a difi:erent association of plants,

the principal featui-e being Aponof/eton distachyon. Occasionally pre-

vail Hypoxis aqnatica, Dipidn.f fi'iquf^fra, LimosfJhi a(/fiatica and

Oxalis nalwiis.

(2) The Falmietum.—This is do)))inated by Prioniuin Fahnita,

an arborescent Ju)icaceous plant, which combines the habit of a dwarf

palm with the inHorescence of a rush, and plays an important role in

regulating the fiow of the water in many of the south-western rivers.

The bed of smaller I'ivers is ofteji completely filled with it, and the

watei' has to force its way between the stems of the plants. Lichten-

stein describes how on one occasion, after a heavy rain, the water of

tlie Berg River required four days in order to travel a distance of

"seven hours," counting all bends of the river.

(3) The Zatdedesclila Swanijis \^Zan/edeschia af/iiopico (L. ), Spreng.

= Richardia africana, KunthJ.One of the most surpiising views to

visitors from Europe is a field <tf arums in winter, for thousands of the

white inflorescences may be seen at a glance, either in the open, where

they are usually intermingled with Typha or the common European

reed {Fhalaris), oi- among the bare poplar trees, wheie a few other

winter-riowering monocotyledons occui-, ''.(j. the tall and showy Anthohjza

pnealta or the smaller A. ath'xoi/iea.
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llif t'oiniation shows many different facies, for Zauferfe.'ffhia eutars

into various plant associations. Sometimes its groups alternate with or

almost disappear among patches of Cijperus textUis or (Jypfirun faatAyia-

tns ; while on other occasions a specially i emarkahle plant keeps it

<."ompiny, viz., (rimwra ijerppu^d, our ojily repi'es(ijitati\e of a genus,

whicli is largely developefl in Soutli America.

111. Thk Sandy Plains.

As soon as one leaves the zone of \.\w dunes one meets an entirely

different vegetation, different not oidy in its ecological features, but

also in its systematic affinities. AVhile the sln'ubs of the dunes belong

to manv widely spread orders, ejj. Celastracese, Anacai'diacea", Ebe-
nactiv, ttc, we find the plains covered with typical Cape \egetation :

Restionace;e and heaths or iieath-like shrublets, mostly intermingled

with narrow-leaved Proteacese. The largest representative of the

latter ordei* is here Frnfea mdliferd : smallei-, but more frequent,

niembeis of this order are Leucadeuclroit virf/atum, L. idujinosnm

and L. Le/cisaimm, Leuco-spennxm hypupliyJlum^ Mimetes purpurea
and Serruria Bnrmauni. Of Bruniaceie abound Berzelia abrotauifolia

>

and Staavia radiata ; of Thymela'aceie Gtudia pinifolia, Cryptadetna
wiijiora, Passerina Jiliformis, Lachwt-a capitata and others ; of

Rutacese Diosma vidgaris and Ayathosma villosa ; of V^erbenacete

species of Selayo, StUbe aricoides, itc. Of heaths there are many, but
a few only can be mentioned, viz.. Erica maryaritifera, pidckeJla,

inibricata, coriljhlia, rixcaria and Scyphonyiie inconspiciia. The
tallest of the Restionaceie is ThanDiochorfiiK !^piciyerus, which occa-

sionally reaches a height of 9 ft. ; while one of the most common
kinds, which grows socially, is Dovea tectoram, the thatching reed of

the western farmer. There are many smaller kinds quite common,
e.g. Restid quiiiynefarius and furcatns, Dovna llookeriana, Thamiw-
chortuii dichotonins^ E/ei/ia JistMlosn. Bulbous and tuberous plants

are plentiful, in particular Iridacete and orchids. Among the former
abound species of Watsouia, Gladiolnfi, Babiaua, iVrc, among the latter

some of the most conspicuous flowers of tlie Cape, e.g. Diso barbaUt

(white), Satyrium coriifoHnm (bright orange) and Safyrinm carwum,
with a spike of flowers not rarely 2 ft. long.

An important feature of this formation are the sand-loving succu-

lents, in particular species of Mesembrianthenium, e.y. the common
Hottentot fig, .1/. edn/f and J/, fichtiici/onne.

B. THE HILLS.

I. Thk Rhencstervkld.

Extensive tracts of the south-western districts are covered with
the rhenoster bush {Elytropappv.^ rhhwc^rods). From Nama<}ualand
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to Malmesbury and Stellenbosch, fioni tlie Paarl to the Sundays River
it clothes miles and miles of hilly country. It is the prevailing shrub
in the Little Roggeveld, the Little Karroo and the Long Kloof, and is

not uncommon even along the Zuurberg. Many writers have looked
upon it as the original occupier of the country, but its present supremacy
is chiefly due to the assistance it has received from man. Plough and
fire have destroyed the bulk of the other vegetation ; wind, animals,

people, carts, wagons and the railway have carried its seeds everywhere.
Old rhenoster fields, if left undisturbed for twenty or thirty years,

gradually return to their original vegetation, an association of nume-
rous cricoid or myrtle-leaved shrubs, chiefly species of Cliffortia and
A'arious composites (Jletalasia, Belhania, Ffermiia, Eriocephahis, &c.),

together with Proteacefe, particularl}'^ species of Protea and LeAicaden-

drcnt, but everywhere accompanied by others.

II. The Macchia.

Where the original vegetation of the country has not been destroyed
by the hand of man, or where ample time has been given for its recoveiy,

hills and plains of the South-West are covered with shrubs and bushes
6-10 ft. high. Here and there larger shrubs or even small trees appear,

or, where the ground is rocky or the soil shallow, the shrubs are dwarfed.
That is the macchia of the Cape. There is even within the Cape Pro-

vince a considerable variation of the societies of plants which take part

in this formation. In one district Proteacese (species of Frotea, Leii-

cadendron, Leucosperrmim, Kivenia, etc.) may exclude almost all others.

In another locality Ericaceae, e.g. Phi/ippia Chamissoiiis and some tall

species of heath, e.g. Erica baccana, E. exsuryens, E. mammosa, may
pi'eponderate, or Olea verrucosa, Dodoiuca,, Metalasia, Exiclea and Royena
may be dominant, while in others not one of the Cape types and their

allies may be present. Some writers have referred to the South-West as

the area of the sclerophyllous shrubs (Hartlaubstrsieuchev according to

Schimper's terminology), as if both x-egions coincided. That is, how-
ever, not the case, for the sclerophyllous vegetation oversteps the

boundaries of the Cape Province considerably, particularly in the

East.

III. The Heatfi of the Hills.

This formation may be, according to locality, either natural or

artificial, having been derived in the latter instance mainly from a

macchia ruined by axe and fire. It is one of the richest formations

of the Cape Province, containing numerous heaths and other cricoid

or myrtle-leaved shrublets, herbaceous perennials, tuberous-rooted

dicotyledons and very many show}' monocotyledons. The number of

such monocotyledons within this formation on the Cape Peninsula

alone is 170, of which 70 belong to Iridacese, 40 to Orchidacejv and
45 to Liliaceac.
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C. THE MOUNTAIN REGION.

I, Thk Rocky Hkath.

Many succulents of kanoid form have invadecl the Cape Province

and found .suitable homes on clifts, rocky ledges, boulders, ikt:, where

their roots are not water-logged in winter, and where the dry summer
prevents other vegetation from conquering them. The number of such

plants is often under-estimated, but on the Cape Peninsula we find,

according to the list prepared by Bolus and Dod, over 130 species of

typical succulents, of which more than 60 are species of Mesemhrian-

themvDi. The number of .shrublets is also very considerable, some

being not found in other formations, e.g. Euryopa' pectinatus. Here

abound numerous .species of lichens ; cliffs, hundreds of feet high and

long, are often entirely covered with them. There is often hardly a

boulder or a pebble free from them, and as they bear different colours

they are an important factor in the appearance of the rocks, especially

after rainy or misty weather, when they ai*e much brighter, viz.,

Phyt<:cia cptrata (silver grey), UmbiHcaria rvhiginosa (reddish brown)

and Xanthoria jyariethia (greenish yellow).

Many heaths and other shrublets of ericoid habit are here at

home, as well as many orchids and other showy monocotyledons.

II. Mountain Heath.

This formation resembles the heath of the hills, but is much richer

in species of shrublets and much richer in Restionacete Many of the

most beautiful species of Erica are found in this formation ; every

district, almost every mountain range, contains some others. Some
of the most showy monocotyledons occur here, e.g. tall Watsonias,

Aristeas, Gladiolus, Disas, (fee, the most beautiful of all our orchids,

Disa 7iniflora, growing on the banks of streams and in the crevices of

damp cliffs.

D. THE SUBALPINE SUMMITS.

This formation, which begins to assert itself at an altitude of 5000-

6000 ft.*, is a dwarfed mountain heath of the rocky type, containing

numerous shrublets of Ericaceje, Rutaceje, Leguminosfe, Penaeaceae,

Thymekeacete and Compositse, everywhere surrounded by and mixed
with dwarf Restionacefe. Many of the shrublets are closely pressed

against each other, or hang over rocks, e.g. Diosma teretifoHa, Erica

tumida: even .some Proteas assume this habit, viz., P. saxicola. Plants

with ba.sal rosettes of leaves are numerous, and cushion-plants frequent,

e.g. Bryomorphe Zeyheri and Psammatropha qimdranynJarit'.

I
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M

ELEGAXS DIET.

By I. B. Pole Evans, B.A., B.Sc, F.L.S.

A little more than thirty years ago Prof. MacOwan—the pioneer

of South African mycology— collected an secidium on Rhanmcs pri-

noides in the Somerset East district of Cape Colony. This fungus was
at that time considered to be the a^cidial form of Piiccinia conrnata

Corda ; for we find that Saccardo includes Jihamnus j>rinoidfi.^ among
the hosts on which the fiecidium of Pnccinia corouata Corda occurs.

Some ten years later, in 1888, Dietel described this ;v^cidium, and named
it ^Ecidi-iim ^let/aiis Diet

Saccardo's description of ^Ecidium elcijonx Diet, in his ''^y^^'xj'i

FiiAiiforimi is as follows :

—

'' .Ecidium deyan>i Diet. Hedw. 1888, p. 180. Pseudoperidiis

hypophyllis, parce gregariis vel solitariis, elongato-cylindraceis, circ.

1 mm. long., margine indivisis vel leviter constrictis, siccis dilute

cerinis
; a^cidiosporis irregulariter polyhedricis, plerumque "Jo-.SI^

diam., siccis h3'alinis, membrana spissa minute verruculosa, apice

saepe incrassata (usque ad 13^ cr.).

" Hab. ad Rhamnum prinoidem, Caput Bonae Spei Afr. austr.

(MacOwan)."
My examination of this lecidium tigrees exactly with the abuve

descripti<:)n so far as it goes, but I must point out that no mention
whatever is made of the spermogonia which I find occur regularly with

this R'cidium. They occur mostly on the upper surface of the leaf, and
are usufdly found in conjunction with an ;ecidium on the opposite side,

though they fre(|uently occur singly. They measure 180^ in diameter.

The spermatia ave hyaline, elliptical, barely 3^ long.

While exaniining the spores contained within the a'cidium, I took

the opportunity of observing their germination behaviour, and was sur-

prised to find tliat instead of germinating as ordinary jecifliospores with
a single ger)n tube, they one and all gei-minated regularly as teleuto-

spores. Each spore gave rise to a shoit pro)nycelium consisting of four

cells, from each of which a single pear-sliaped sporidiolum wa.s soon

budded off. The sporidola not infrp(|UPntly germinated at once while

still attached to the pro)nycelium

These facts throw new light on the nature of the fungus u)ider

considei'ation and consequently give us the clue as to its jeal systematic

positio)!. It must be referred to the geiuis Eiidophyllum, which is

characterised by its single-celled teleutospores originating in chains

within a pseudo-peridium. These spores germinate as typical Pnccinia
teleutospores.

On this account, therefore, I propose that this fungus be referred

to the genus Endo])hyllvm witli the specific distinction MacO>rani, in
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litmour ut' its first ci>llect<ir, wluon I am glad Ut say we have still among
us, hale and hearty.

It will be of interest to know whether spermogonia commonly
occur in the genus EndopJiyllam, for I can find no mention i>f their

presence in this group of fungi from the literature which 1 have at my
disposal, beyond the fact tliat Saccardo mentions spenuogonia in con-

nection with Endophjjihnu Sedl (DC), 8w., and T have been unable to

obtain other species of this genus for examination t)n this point.

13.- -THE GROWTH OF THE NATIA^E KACE8 OF CAPE
COLONY AND SOME FACTORS AFFECTING IT.

By J. A. MiTCHKLL, M.B., Ch.B., D.P.H. (Cantab.).

Intkoductoky.

During the latter part of last yeiw I had occasion to \isit and
iiKjuire into the health and sanitary circumstances of a number of

nati^e mission stations in the Eastern Province and south and south-

western districts of the colony. Some of the stations visited had been
established for many years, and there existed reliable records kept by
the missionaries of population, births, deaths, emigration and immigra-

tion. I returned from tlie tour with the general impression that the

majority of these stations were tenanted b};^ a physically degenerating

and practically stationary or, in some cases, even dwindling population,

with an enormous infantile mortality rate and an appalling prevalence

of tuberculosis amongst the adults. During the early part of the present

year I made a tour through the native territories and certain of the

larger native districts c)f the colony, visiting a number of remotely

situated native areas, and found, broadly speaking, a healthy and vigti-

I'ous population, with evidences of extraordinary fecundity and rapid

increase on every hand.
This di^ ersity f)f experience natui-ally led me to 'look into the

statistical and public health aspects of the matter, and it has occurred

to me that its suggestiveness and importance -from sevei'al points of

view—might justify me in taking up a little of your time with its

consideration on this occasion.
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Number and Proportion of Races at Last Census,

On the date of the last census— 17 th April, 1904—the popula-
tion of the Cape Colony, including the native territories and British

Bechuanaland, was 2,409,804, made up of—European or white, 579,741
;

Kafir, Fingo and Bechuana, 1,424,787 ; Hottentot, 91,260 ; Malay,
mixed and other, 314,016 ; so that the Europeans formed a little over
24 per cent, and coloured and native a little under 76 per cent, of the
total, the percentage for the Bantu family, comprising Kafi)-s, Fingoes
and Bechuanas being just over 59 per cent.

Natural and Actual Increase : Methods of Calculating.

For ascertaining the i-ate of increase of a population over a given

period two methods of calculation can usually be followed : firstly, to

compare the census enumerations taken at the beginning and end of

the period, and from these figures to calculate the annual increase

during the period ; and, secondly', to compare the births and deaths

during each year of the period. The first method gives the total or

"actual" increase, and the second the "natural" increase, which will

agree with tlie "actual" only when there is no immigration or emigra-

tion, or when the gain by immigration balances the loss by emigration.

For the purpose of this paper, or if we wish to accurately compare the

vitality of the several races, it is the " natural " increase, or the gain

by excess of births over deaths, which is of essential importance, and,

unfortunately, the data a\ailable for making an accurate and coniplete

comparison of this nature are insufficient, whichever system of calcula-

tion is adopted. On the one hand we have a European population, with

reliable annual statistics of births and deaths, but which is aflPected to

a very large extent by migration, so that the "actual " greatly exceeds

the " natui'al " increase, and by an unascertaiuable number, there being

no complete statistics of emigration and immigration available. On the

other hand, we have a coloured and native population little afiected by
migration, but with statistics of births and deaths so incomplete as to

be not only worthless, but ver}' apt to prove misleading. It will be
readily understood that the difficulties in the way of obtaining complete
returns of births and deaths in a large and scattered native popula-

tion, the greater portion of which is only in process of emergence from
barbarism, are insuperable, except at a totally prohibitive cost. It

may, however, be mentioned that the law with regard to registration

is complied with to a much greater extejit in the case of deaths of

natives — and especially of native male adults — than in the case

of births, so that in any calculation from the annual registrations of

births and deaths the native " natural " increase is apt to be greatly

under-estimatpd. As an instance of this I may quote from the annual
I'eport for 1906 of Dr. T. Barcroft Anderson, district surgeon of East
London. He tiikes the registered births and deaths for the district

of East London during the seven years 1900-1906, and finds that

during that period the " natural " increase on an approximately constant
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European population of 20,000 was 2454, increasing with considerable

regularity from 8-70 per 1000 per annum in 1900 to 25*65 in 1906,

the figures for the seven years giving an average of 17 "52 ; while on an
"other than European" population of 30,000 it was only 1358, or an
average of 646 per 1000 per annum. He adds : "The most noticeable

fact brought out by these tables is the marketl and increasing vitality

of the European race, its excess of net increase by vitality over the

other races having been 1096 in the heptade. Thus, slxjuld the

registered births amongst natives in the rural districts be approxi-

mately complete, it follows that here the European race is tending

by natural increase towards numerical equality and subsequent pre-

dominance over the other races at the rate of 11 "06 units per mille

per annum." But the whole calculation and the conclusion hinges

on this "if," and there can be no doubt that Dr. Anderson's evident

doubts on this score are well founded. During the same year, 1906, in

the neighbouring district of Keiskama Hoek, where the conditions are

very similar to those obtaining in the rural areas of the East London
district, the assistant resident magistrate and deputy registrar of births

and deaths reported that only 326 deaths and 383 births in an esti-

mated native population of 30,000 had been registered ; he estimates

that the total births were at least 800 or 900 per annum, so that only

about one out of three was registered. In the census year, in Pondo-
land, with a population of 201,112, only 769 "other than European"
births were registered. In the largely European centres of population

in the colony, although the registration of native births and deaths

is more complete, the native population is living under, so to speak,

abnormal conditions, and is, as a rule, largely affected by migration
;

also, especially in the labour centres, there is an altogether excessive pro-

portion of native male adults. Except under special circumstances—as

in a few mission stations—no statistics of native births and deaths

which can safely be used for comparative calculations are available.

Trustworthy figures as to the growth of the native population cannot
be ascertained otherwise than from the census returns.

Rate of Natural Increase op Europeans.

During the thirteen years 1891 to 1904 the European population
increased by 202,754, or, deducting the Europeans residing in Pondo-
land and Bechuanaland in 1904, in which divisions there was no
previous census, by 192,454, a percentage increase of 51*05, or an
"actual" increase at the rate of 32*23 per 1000 per annum. Records
of arrivals and departures from Cape ports are kept by the Customs
Department, but in these children under sixteen are only reckoned as

fractional parts of an adult. On this basis, the gain by migration
during the intercensal period was 163,289. But the great majority of

these immigrants have not remained in the colony ; the census report
estimated that only about 12 per cent, of them did so, the remaining
88 per cent, going to the inland States ; these figures can, however,
only be approximate. In the census report, taking the excess of

I
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European births over deaths during the {)eriod liS95 to 1904, the

"natural" increase of the Eur<»i)ean population is estimated at 17 "99

pel' 1000 per annum. The total births t)f Europeans i-egistered in the
Cf)loMy during 1904 was 18,460, and the European deaths 7214, giving

a "natural" increase of 11,246 or 19-39 per 1000 for that year. In

the thirty-four chief towns, with a European population of 228,643,

the " natural " increase was 18 per 1000 ; whilst in the remainder of the

colony, with a European population of 351,098, it was 20*31 per 1000
for the year, the difference being, no doubt, largel}' due to the con-

siderable number of Europeans suffering from serious illness brought

from the rural areas to hospitals or private nursing establishments in

the towns and who die there. As there was nothing exceptional about

the year 1904 as regards births or deaths, 19-39 per 1000 per annum
may be taken as approximately the present normal rate of "natural" in-

crease of the European population of this colony. It ma^^ be remarked
in passing that this is a fairly high rate, the rates for certain other

countries during the decennium 1891-1901 being as follows : England
and Wales, 11*75 ; Victoria, 14*21

; South Australia, 16*85
; Tasmania,

17-62 ; New South Wales, 18-39 : Queensland, 20-32 : Western
Australia, 28*11.

Gkowth of the Native Haces.

During the twelve years from 1879 to 1891 the "other than

Europe-an" population of East Griqualand, Tembuland, the Ti-anskei

and Walfish Bay increased from 260,417 to 476,985—an increase of

216,568 or 83 per cent. From 1891 to 1904 the Bantu population of

these territories increased by 139,799, or an "actual" increase at the

rate of 20*25 per 1000 per annum. But during this period emigra-

tion to the colony proper, especially its eastern part, and to the

labour centres in the Transvaal was going on actively, so that the
" natural " increase was much greater than this. According to the 1904

census report the Bantu population of the native territories (excluding

Pondoland) and the part of the colony east of the 24th meridian in-

creased between 1879 and 1891 by 232,768, or at the rate of 30 per

1000 per ainium, and between 1891 and 1904 by 303,961, or just under

26 per 1000 per annum. Taking the whole of the colony and n;itive

territories included in the census of 1891 (i.e. exclusive of i-'ondt)l<ind

and Griqualand West) during the thirteen years 1891 to 1904, the

"mixed and other coloured" increased by only 82,460 or 18-2 jM-r

lOOn per annum. This was the "actual" increase, anrl, owing to the

considerable innnigraticm of Asiatics, was considerably in excess of the

"natural" increase. From the coming into operation of the Tnuni-

gration Act on 1st February, 1903, to 30th June, 1904, the Asiatic

immigrants inimbei-ed 1943.

huring the same thii-teeii years the IJantu po])ulation increased

by 320,844, or 25*24 pei- 1000 per annum. And not only was this an

entirely "natural" increase, but it was not the whole of the "natural"

increase, as at the time of the 1904 census a large number of natives
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were temporarily absent in tlie I'ransvaal and other .South African

colonies; on 30th June, 1904, the total number of Cape colonial

natives employed in the Transvaal was 15,862. The rate of increase

in Pondoland, in respect of which we have no numerical data, is cer-

tainlv equal to the general average ; tlie probabilities ai-e, indeed, that

it is appieciablv higher. Tn British Bechuanaland, on the other hand,

it is probably considerably lower, chietly as a result of the ravages of

syphilis.

Thk Ka(;e Position in 1904.

In general terms and as accurately as can be ascertained, there-

fore, the race position of the colony in 1904 was that there were

579,741 Europeans, increasing by "natural" increase at the rate of 19*4

per 1000 per annum; 1,424,787 Bantus, "naturally" and "actually"

increasing at the rate of 25 24 per 1000 per annum; and a "mixed
and other coloured " population of 405,276, increasing at the rate of

18'2 per 1000—part of this latter increase being, however, due to

immigration.

In view of the undoubtedly liigh infantile mortality among the

Bantu races, a rate of increase of over 25 per 1000 per annum is

phenomenal. Were European immigration to be discontinued and the

foregoing rates to continue, the European population of 1904 would

double itself in about thirty-six years, the coloured in about thirty-nine

years, and the Bantu in slightly under twenty-eight years.

Causes of very Hkjh Rate of Increase in Bantus.

This calculation suggests the question—What are the causes of

this extremely rapid growth of the Bantu races'? The chief cause is,

no doubt, the extraordinary fecundity of the native female living under

what may be termed " natural " conditions. Native women having

twelve or more children are quite common, and ditiiculcies during

child-bii'th rarely arise. The "red" Kafir mother usually suckles her

child for about fifteen months, and during that time does not cohabit

with her husband, so that the a'verage interval between successive

births is about two years; the "dressed" Kafir mother, on the other

hand, seldom suckles her child for more than nine months, and cohabits

with her husband within a month or two of being confined, thus re-

ducing the interval between births to about eighteen months. The
average age of girls at marriage is considerably^ lower than in the case

of Europeans, being about eighteen years for "red" and twenty years

for "dressed" Kafiis ; it is, however, probable that on an average the

period of fertilit}- of native women terminates eai-lier than in Euro-

peans. Again, at the 1904 census, only 44 per cent, of European
males of marriageable age were married, and in the case of nearly 10

per cent, of these their wives were not in the colony. On the other

hand, 48 per cent, of the " other than European " males of marriage-

able age were returned as " married," and amongst the Bantu races,
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chiefly as a result of polygamy, there were 121 wives to every 100

husbands.

Very large families, the progeny of one father, are by no means
exceptional. A headman in the Tsolo district has seven wives, who
have borne thirty-five children, of whom twenty are alive ; another

native in the Herschel district has four wives with thirty-seven

children, of whom thirty-three survive. 8o far as my information in

this connection goes, Makaula, the chief of the Bacas in Mount Frere

district, is an easy first with twenty-three wives, who have borne

a hundred and twenty children, of whom eighty are living ! As a rule,

however, the number of children to a father does not vary directly

witli the number of wives ; where the husband has three or more
wives one or more of them are often sterile, and those who have

children have not, on an average, as many as tlie wives of mono-
gamous husbands.

Illegitimacy also plays an important part in the growth of the

native population. Probably in no other race do the women exliibit

the same zeal in carr3?ing out the scriptural injunction tu " be fruitful

and multiply and replenish the earth." The Kafir female regards this

as woman's first and most important duty. A native wife, past the

child-bearing age, will often urge her husband, if he has snfiicient

means to pay lohola, to marry a second and younger wife. If the

native female cannot exercise this instinct legitimately, she does it

otherwise. Among unmarried Kafir women under twenty-two illegiti-

macy is i-are—only about 1 per cent. ; after this age the rate increases

rapidly ; over 90 per cent, of Kafir women remaining unmarried after

thirty bear illegitimate children. Mr. W. P. Leary, Resident Magis-

trate of Mount Frere, informs ipe that lie knows of no single women of

thirty in the district who have not borne children. Women who have
had illegitimate children rarely get married, but they go on bearing

children, anfl as a rule the chances of sui-vival of these cliildren are

not materially less than those of cliildren born in wedlock. It will

thus be seen that practically the whole Bantu female population within

child-bearing ages is actively engaged augmenting the " natural " in-

crease of the race.

Furthei' factors are that the great bulk of the Bantu population is

living under very healthy "natural" conditions— theii- diet, consisting

mainly of mealies, pumpkin, sweet potatoes, and sour milk (jr amass,

with meat occasionally and as a luxury, is healtliy and nutritious;

home-brewed Kafir beer, a beverage of low intoxicity and high nutri-

tive and anti-scorbutic value, is their chief stimulant ; they lead a

largely open-air life, their huts, though badly \entilated, are not as a

rule overcrowded, and in the absence of disease infections, such as that

of tuberculosis, possess undoubted advantages in a climate which,

though generally warm, is subject to extreme changes of temperature

;

their clothing is simple and suitable; there is very little undue crowd-

ing of dwellings—the unit as a rule being the kraal of two, three, or

sometimes more liuts belonging to one family, and at a distance from
other kraals. Epidemic diseases are rare : the fatalitj' from small-pox

—
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owing to effective vaccination—is infinitesimal ; scarlet fever and
measles are rare, apparently owing to low racial susceptibility to these

diseases ; cancer, curiously enough, is exceedingly rare ; want and
famine are almost unknown ; sj'philis is uncommon, except among
the Bechuanas ; tribal wars are things of the past, and the pax
Britannica reigns from one end of the country to the other.

Effects op Civilisation and Contact with Europeans.

Tills brings us to consider the effects of the leaven of European
civilisation which is gradually, but at an accelerating rate, permeating

the mass of this primitive people, and the ijuestion of whethei- tlie

present extraordinary rate of increase of the native population is likely

to continue. Assuming that peace and the present restrictions as

regards the use of alcolxjlic liquors ai*e maintained and that no wide-

spread calamity such as famine occurs, the chief factoi-s likely to affect

the rate of increase are the gradually increasing " struggle for exis-

tence " arising from the increasing population ; the increasing density

of the population and its partial concentration in special areas ; the

gradual adoption of European dress and diet, and the increasing risk

of dissemination of infectious and contagious diseases wliich have been

introduced hy Europeans ; also, as some set-off in certain respects

against these adverse factors, the inci-easing intelligence of the native

peoples.

In view of the vast areas of fertile and as yet largely undeveloped

country at present occupied and mostly reserved in perpetuity to the

natives, the first of these factors—the increasing struggle for existence

—is not likely to have any appreciable effect for many years to come.

Formerly, when the head of a family died it was customaiy to burn his

hut and clothing- a practice which was distinctly useful in the direc-

tion of limiting the spread of infectious disease. Tn most native areas,

owing to the increasing scarcity and cost of hut-building materials and
the increasing limitation of suitable sites for new huts, this custom
is rapidl}' dying out.

Tlie harmful effects of European dress on the native are undoubted.

His blanket is, as a rule, tolerably clean; it is impregnated with red

ochre, which is obnoxious to vermin ; when he perspires he wraps it

round his waist or removes it altogether ; if it gets wet it dries readily,

or is at the first opportunity put out and dried. When he takes to

European clothes he wears them night and day almost until they fall

oft"; if they get wet from perspiration or rain they have to dry on him,

and in tliis way they soon become impregnated with dirt and perspira-

tion, and more or less impervious. They thus predispose to affections

of the chest and seriously interfere with the functions of the skin,

which probably plays an appreciably greater part in eliminating waste

matters than in the case of Europeans, and upset the adjustment

between the excretory activities of the skin and kidneys, an altered

adjustment to which Europeans have been accustomed for generations.

These effects are noticeable even in infancy and childhood. A Kafir

r2
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infant usually begins life with an attack of bronchitis—caused by the

smoky and irritating atmosphere of the hut— and, it ma}' be remarked,

a considerable percentage develop small ventral hernife, from coughing

before the umbilicus has properly cicatrised ; these small hernia? in

most cases gradually disappear, and those which persist rarely give

trouble. Onee the " red " Kafir child gets accustomed to the atmos-

phere of the hut, he remains comparatively free from chest troubles,

but amongst the " dressed " Kafir children bronchitis and broncho-

pneumonia are very prevalent, and cause many deaths. Dr. Melville

of Tsolo, to whom I am indebted for information on several points

referred to in this paper, has specially drawn ray attention to this

contrast. "Dressed" Kafirs give their infants and children tea, coffee,

sugar and bread, the latter usually very bad and indigestible, and in

consequence gastric troubles and deaths therefrom are more frequent

among them than in the children of the " reds," who get nothing but

the mother's milk and amai<)^ until at least fifteen months old. That
the substitution of tea, coffee and bread—generally badly made—for the

nutritious and easily digested diet of the primitive natives must seriously

deteriorate the stamina of the adults is evident.

Concentration of Population and Infectious Diseases.

But the factors which will undoubtedly pla}' by far the most
important part in reducing the rate of growth of the native popula-

tion are its concentration in special areas, in and ai'ound towns, and
the increasing prevalence of infectious diseases. ]f a colony of natives

were transplanted from the Transkei to a London slum and compelled

tf» adopt the diet and mode of life of its denizens, the process of ex-

tinction would not be a protracted one. The Namaqua nomad, penned
in one of our colonial gaols, often pines away and dies, sometimes with-

out any very apparent cause; but if he be in any way exposed to the

infection of tuberculosis, that disease will in all probability hasten his

end. Contagious diseases, such as syphilis and leprosy, which require

close contact such as chiefly occurs amongst members of the same
family, are not to any great extent influenced Ijy concentration of

population. Both these diseases are already prevalent among the

natives, and, despite precautionary^ measures instituted by the State,

are undoubtedly spreading. The number of native ami coloured lepers

in the colony, including those segregated in the Robben Island and
Emjanyana asylums, is pi'obably not far short of 2000. The future

eftect of this disease on the increase of the race is not, however,

likely to be ver}' appreciable. Syphilis is very prevalent among the

Bechuanas, of whom probably at least 20 per cent, are affected. This

disease, as already mentioned, materially affects the rate of growth of

this tribe, and is likely in future to do so to a still greater extent.

The other Bantu races of the colony appear to be more resistant, and
up to the present there has been no serious spread of the disease

among them.

Another disease which is becoming increasinglv prevalent among
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the natives—especially since the Anglo-Boer war—is enteric fever.

It is likely to persist, and probably to increase, but there is no reason

to apprehend its having any material effect on the growth of the

pojxdation.

From our jiresent point of view the disease whicli is of para-

mount iuiportance is tuberculosis ; circumstances strongly point to the

tubercle bacillus proving to be the deadliest enemy with which the

native races of this country have ever been brought face to face.

Among the natives in the colony proper and in inany native areas its

ravages are already terrible, and the process of spread seems to

be only beginning. In Clarkson mission station, out of 86 deaths

of persons over fifteen since 1897, 52 were due to tuberculosis; for

Enon mission station, since 1895, the corresponding figures are

104 and 55. Largely as a rc^sult of the prevalence of this disease,

and after making allowances for migration, the population of Clarkson

is at present stati<mary; that of En<m is actually dwindling. In other

mission stations tuberculosis causes well over 33 per cent, of the total

deaths of adults In the sixty chief towns of the colony the native

mortality rate from tuberculosis in 1904 and 1905 was over 6-5 per

1000 per annum. The average native exposed to the infection of

tuberculosis seems to pick it up as a sponge does water ; the disease

in a ver}'^ large proportion of cases is of an acute type—acute infiltrat-

ing phthisis or miliary tubei'culosis—and it is almost invariably fatal.

The labour centres play a very important part in its dissemination.

Here a native fi-equently sleeps in a dormitory with a number of

others, some of whom have phthisis ; he contracts the disease, works
until he becomes too weak, and then returns to the paternal kraal,

where he dies, usually after a few months, during which period he has

infected other members of the famih'. The liabit of expectoration

anywhere and evexywhere, almost universal among the natives, the use

of clothing, blankets and eating utensils in common, the structure of

the hut with its earth floor and walls and absence of sunlight and
ventilation, all combine to strongly favour the rapid spread of the

disease. Whole families are not infrequently wiped out within a

comparatively short period, and even in many remotely situated native

areas the process is now rapidly going on. Why, it niay be asked,

in this country with its dry sunny climate, which exercises such a

favourable influence on cases of phthisis from Europe and in which the

disease is comparati\'ely uncommon and runs a protracted course, often

ending in recovery, in Europeans, should the disease exhibit such

extraordinary virulence in the native races 1 No doubt the avei'age

European environment is much less favourable to its spread, but this

only accounts for a small part of the difference ; there can be no doubt
that the chief factor is a greater susceptibility to the disease on the

part of the native races. We must look to the operation of the

principle of natural selection for an explanation.

Broadly speaking, the resistance of a race to an infectious disease

varies in direct proportion to its past experience of that disease. The
history of primitive races furnishes many illustrations of the working
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of this principle and of the disastrous eflfects of the introduction into

virgin human soil of a disease, perhaps regarded as of small importance

by races which had, so to speak, beconie "salted " to it. The enormous
importance of the part which the operation of this principle has pla5'ed

in the history of nations and races, and in the present distribution of

the human race, has hitherto been rarely recognised. It is probable

that, with the exception of malaria, tlie New World prior to the land-

ing of Columbus was free from diseases of the zymotic type. Small-

pox, when introduced into the West Indies in 1507, exterminated

whole tribes. In Mexico it destroyed three and a half millions of

people. At least six millions of North American Indians died of the

disease. Measles, introduced into certain of the Pacific Islands, spread

like a flame and destroyed many tliousands of lives. More recently,

a batch of Esquimaux brought to Europe died of this disease to a man.
Analogous examples could be quoted in the case of scarlet fever. In
not a few instances tuberculosis has completed, or is rapidly complet-

ing, the process of extinction which the more volatile infections began.

The Tasmanians iiave gone, the Caribs, the Red Indians, and the

aborigines of cold and temperate South America are going fast. The
Australians and Maoris are but a dwindling remnant. As a recent

writer. Dr. G. A. Reid, puts it, " As surely as the trader with his

clothes or the missionary with his church and school-room appears, the

work of extermination begins on Polynesian Islands. Tiu'oughout

the wliole extent of the New World, the only pure aborigines who
seem destined to persist are those which live remote in mountains, or

in the deptlis of fever-haunted forests, where the white man is unable

to build the towns and cities with which he has studded the cooler

and moie 'healtliy' regions of the north and south." After centuries

of exposure to tuberculosis, the highly susceptible strains in the Euro-

pean races have been weeded out, possibly a certain amount of here-

ditary- increase of resistance has been conferi-ed by those who have

been attacked and have recovered, and in this way the present genera-

tion of Europeans, the progeny of the survivors of this process of

elimination, have come to possess a comparatively high power of re-

sisting this disease. AVith the South African native, on the other

hand, the process is only beginning. Whether he will go the way of

the Tasmanian and the Carib, or whether a reduced but resistant race

will eventuallv emerge, it is at present imj^ossible to say with certainty.

The South AtVican native races have, however, successfully withstood

the assaults of the more volatile infections ; indeed, they exhibit an
exceptionally high resisting power to scarlet fever and measles, and in

the case of buljonic plague a resistance about mid-way between that of

the European and that of the Asiatic.

These and other considerations in the case of the Kafir races

di.->tinctly point to at least a marked reduction in the rate of increase

in the not far distant future, but with the probability of ultimate

recovery. With the Bechuana and Hottentot races, on the other hand,

I fear the balance of probability inclines towards decimation and per-

haps ultimate extinction.



U.—THE INJURIOUS EFFECTS OF CIVILISATION UPON
THE PHYSICAL CONDITION OF THE NATIVE RACES
OF SOUTH AFRICA.

By J. Khuck-Bays, M.D.

It is not proposed in the following remarks to deal in any way

with the effects of civilisation upon the moral state of the coloured

races. This is a very debatable point still, and as the data in con-

nection with it are by no means certain, the probability is that every

person will hold his or her own opinion on the matter, an opinion

which possibly may not agree with that of any one else. But the

physical ettects of civilisation are apparent enough and indisputable

upon a careful examination of the matter. The question may be

asked. What is civilisation ^ and to that a theoretical answer might

be given ; but as practically it is impossible to separate the useful

effects from the injurious, we must look upon civilisation as bringing

with it both bad and good. From a physical point of view it is

ditficult to find any point in which the native has benefited by being

more or less civilised. In fact, the more thoroughly he has come

under its influence, the more does he suffer in body, and only in so

far as he can keep free from it may he hope to maintain his health

and strength unimpaired. The question of the provision of a supply

of strong and healthy labour is one of pressing importance in South

Africa, wliere from racial and social causes the supply is unable to

keep pace with the demand, and where in consequence undertakings of

great importance to the commercial prosperity of the country languish

or collapse.

Even in countries of old and well-established civilisation, in the

majority of cases, the stamina of the people tends to a constant dete-

rioration. It is said, and probably with a great deal of truth, that a

pure-bred Londoner of the third generation is unknown, or if such a

curiosity exists it is in so puny a shape as to be doomed to speedy

extinction, and this is the result in a country in which, by means of

innumerable philanthropic and charitable agencies, every endeavour is

made to secure the survival and perpetuation of the unfittest. The

injurious effects of civilisation are, most fortunately, not so powerful

in this country ; were they so, and were the whole of the native races

exposed to their action, the result would be their complete extinction

in measurable time. And this has happened to various race^ even

when they have come, as it were, in contact only with the fringe of

civilisation. The last of the natives of Tasmania died out within living

memory ; the North American Indians are a constantly decreasing race ;

so, too, are the aborigines of Australia, so far as their numbers can be

ascertained by counting those who are in contact with the white man ;

while the Maori threatens before long to become as extinct as the moa.

Exceptions to this are shown in the case of the inhabitants of India,
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who in addition to being but little atiected by Western iniiuences, are

also of Arj-an stock, and peihaps less susceptible on that account, and
the negroes of the Southern American States ai'e also said to thrive

and multiply.

But it may be accepted as an established fact that when two
races come into contact, one being of Teutonic origin and the other

of coloured descent, and provided always that the climate and environ-

ment are favourable to the white man, that contact will be greatly to

the physical detriment of the native race. It involves a complete

change in the living and habits of the aborigine. " When wild in

woods the noble savage ran " he led a life which was a<hnirably

adapted to the development of his physical powers at their highest

pitch. From his birth, when if weakly or ill-formed his career came
to an abrupt termination, to the appioach of old age, his environment
was such as to demand the highest state of physical perfection pos-

sible, the penalty of failure to reach that standard being death to

himself and famih\ Instead of being able to purchase his meat or

have it alread}' provided for him, the game of the veld and forest liad

to be slaughtered with rude and inferior weapons, a task demanding
muscular power of the highest development. In addition to the pinsuit

of the chase, the native had to be well trained in the arts of stivage

warfare, a warfare in which mercy was unknown, and in which death
or slavery was the lot of the vanquished—a life in which every sense

had to be highly trained and every muscle kept fit for instant and
long-continued use in order to ensure even a small degree of safety

from one hour to another. The savage did practically as little work
as he chose, and beyond recognising the authority of the chief, was
practically his own master. His habits, his food, his clothes and his

dwellings were all alike well calculated to develop him into a good
animal and to maintain him as such.

Those who have seen the Zulu, the Basuto or the Kafir in their

native state will doubtless agree that it would be impossible to find, as

regards their physique, finer specimens of humanity. Contrast witli

these the average native dwelling in the town locations, and let us

briefly consider the changes effected in him, and the causes of these

changes, from his thus dwelling upon the fringes of civilisation. Who
that has seen the cliubby little Kafir l)aby toddling outside the krasds

in the country clothed (mly with a warm and abundant covering of its

own natural fat, the result of an abundant supply of milk and mealies,

will not envy its lot as compared with the wretched location baby
clothed in dirty rags, and whilst deprived of the maternal nourisliment,

fed upon white bread, tea and condensed nnlk. The result is disastrous,

as shown here in Grahamstown, where, owing chiefly to preventable
disease, I find that the mortality amongst native children is enormous,
as 576-5 out of every 1000 coloured children born die before attaining

five years of age, as compared with 90 out of every 1000 white children

born in this city— a native infantile mortality much greater than it

should be by some 500 per cent., and which conti'ibutes so much to the

death-rate beinif so laryelv in excess of the Jiative hiith-i-ate. The
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denunuls of civilisation are to a great extent responsible for this disas-

trous waste of cliikl life, as the mothers, being taken from the care

of their children to domestic service in the town, are unable to give

that maternal care and food to theii' ofl'spring which both white and
black alike recjuire. The native birth-rate is b}- no means high, su far

as the statistics ui this city are available, l)eing oidy '^6 per 1000 of

the coloured iidiabitants as against a Eui-opean birth-rate of nearly 29.

I may here remark the tendency of civilisation to lower the birth-rate.

The general native death-rate having in one year been as high as

58'7 per 1000, it sliows that there must be a steafly decrease going on

yearly in the number of the coloured inhabitants, which deficiency,

unless made good by an immigration from the country districts, would
within an appreciable time lead to the complete disappearance of the

native. This difference, I believe, does not exist in the country

districts, where the natives, in most cases living more under natural

surroundings and being removed from the baneful effects of civilisation,

are able to rear their children, and have a rate of mortality of a much
less alarming character.

In considering in what way the native is affected by civilisation,

we may deal with the questions of housing, clothing and feeding, and
the manner these are affected by contact with another people. As
regards housing, the native hut of wattle and daub with its thatched

roof is well adapted to the climate and to the requirements of its

inhabitants. The walls and the roof are non-conductors of heat and
preserve the interior at a fairly equable temperature all through the

yeai-, the hut being cool in sunmier and warm in winter, while the flooi',

being well constructed of ant heap and frequently treated with a special

dressing, becomes of a great hardness and not particularly liable to

-harbour dust. The materials of which it is constructed are cheap and
readily available, and the custom of burning it down after an illness

and death has taken place in it tends to the good health of the hut
dwellers Wei'e a greater provision made for a through ventilation,

the nati\e hut would leave but little to be desired as a cool, economical

and health}' abode. The circular form of the hut is also better adapted

to the requirements of a good dwelling-place than is the oblong or

square shape. The shanties erected in the locations adjoining the

tjowns compare most unfavourably with the constructions of the un-

civilised Jiative. Instead of being made of material gathered fresh

from the veld and subject to renewal, the location habitations are con-

structed of the waste and refuse bought or picked up in the town, or

in the case of the moi'e substantial edifices, of corrugated iron. It

may be said that the more elaborately the houses are constructed the

worse they are ; those made of iron are insufferably hot in the sunmier

and as cold in winter, and those made of the sheet tin lining suffer

from the same disadvantages. Those made of old canvas or sacking

are very objectionable. In addition to these drawbacks, the greatest

of all is the absolute want of ventilation and the endeavour on the part

of the indwellers to render the house as far as may be air-tight. The
result is of course most injurious to the health of the people. The site
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of the town dweller's place in most cases is inferior to that of the
country native ; the former is compel led by questions of space or by
town regulations to occupy certain spots which are more or less healthy,

while his country comrade has a large variety of choice of place, and
can generally secure the summit of a rising ground free from the damp
of streams and facing the rising sun.

In clothing, as in dwelling, the uncivilised has the advantage over
the civilised ; the latter is compelled to wear garments which, even
when in good order, have but little to recommend them except their

compliance with the dictates of fashion and the usages of custom, but
when old, dirty, tattered and torn have nothing whatever in their

favour. The wearer, becoming used to them, is unable to leave them
off, and having no other, is obliged to remain in them even when
soaked, to the great detriment of his health. The red blanket Kafir

possesses in his only article of attire a costume adapted to heat or cold,

to rain or drought, impervious even to rain through its dressing of fat

and red ochre. Though the garment does not prevent the free access

of air to the body, yet the most effectual mode of hardening the body
is by exposing it to rapid and varied changes of temperature. The
skin is thus, as it were, educated to quickly allow or check a free

supply of blood to the surface, and becomes a great regulator of its

distribution through the body. The skin is thus, as it was intended to

be, a covering of the greatest utility, capable of resisting great ex-

tremes both of heat and cold. Darwin records in his voyage round the
wctrld that the Patagoiiians, inhabitants of the bleakest and coldest

portion of South America, were accustomed to face the winter's cold

with only the small skin of some animal suspended from the neck,

which they shifted from back to front according to the way the wind
was blowing. The red blanket Kafir, being unused to depend upon ex-

traneous clothing for the warmth and protection of his body, takes no
harm from rain or ct)ld : while his town brotlier, liaving been habituated

to depend upon clothing, and thereby having deprived his skin of its

power of using its self-regulating mechanism, suffers to a great extent
from the inclemency of the weather, and readily falls a victim to some
disease of the respiratory system.

Having discussed the dwelling and the clothing, the important ques-

tion of diet remains to be considered. The country' Kafir living upon
farms still obtains a diet well adapted to his needs and to the climate.

He lives upon coarse meal, Kafir corn, and that most e.Kcellent food,

mealies, and in many places gets skimmed milk by the bucketful ;

pumpkins supply the anti-scorbutic element of his food, and nlthougli

in the greater number of instances he possesses stock of his own, upon
some of which he may feed on rare occasions, he is not always deterred

by fear of the law from "snatching a fearful joy" in the capture and
consumption of an occasional animal from his master's flocks and herds.

In addition to these foods, his beverage, partaken of wjienever occasion

offers, in the shape of Kafir beer, is, I think, when not fortified by an
unneces.sary spirit, of considerable dietetic value, and it is unfortunate

that the native appears to be unable to partake of it in moderation.



Inml-hious Ekfkcts of Civilisation on tiik Nativk Races. 267

The brewing of Kafir beer in town would appear, wliilst intended

primarily as a special treat for the maker thereof, to serve even

a more useful purpose as a means of increasing the lessening revenue

of the country by the fines inflicted in the magistrate's court. The
Kafir is well provided with food in the country, and in this re-

spect, as in the others mentioned, is far better off than is his more
civilised brethren. He, unfortunately for himself, has in most cases

no master to proviile him with rations, and has to fall back upon his

own devices. He may procure his food at a Kafir eating-house, where
a bowl of soup and some white bread furnishes him with a meal of

poor \alue as regaixls nourishment, or he may feed at home on the

oftal of the beasts of the slaughter-houses, on coffee, perhaps condensed
milk and again on white bread. This great fondness for fine white

bread on the part of the native is unfortunate ; for many reasons it is

distinctly inferior to the whole meal loaf. The present age has been,

well and ti'uly described as the "great pap age" as regards food, and
the food of the present day no longer requiring the amount of mastica-

tion that the food of our ancestors did, the result is that the teeth

tend early to decay, and to become organs no longer required ; the

native even, at one time blessed with a splendid set of teeth, now
shares with the European in that most deplorable spread of dental

caries so universally prevalent amongst the civilised races of South
Africa, whereby the teeth in so many instances are found to be

decaying immediately after tlieir eruption. The town native is unable

in most cases to procure cow's milk for himself and family, and is

obliged to fall back upon the ver}' pooi- substitute of condensed milk,

and to use tea or coffee, which he would be much better without. That
alcoholism is in any way, at pi'esent, one of the evil results of civilisa-

tion is not likely, owing to the restrictive effects of legislation. A
native may occasional!}- become intoxicated, but is unable in most
instances to procure alcohol in sufficiently large cjuantities to do him-

self any permanent harm. It is doubtful if the town native gets food

which either in quantity or quality can compare with that of the

country dweller. With a smaller amount of food he has to do more
work, for, however great his disinclination may be to excess of it, the

manual labour of the town is greater than that done on the farms.

We have now briefly considered the injurious factors of civilisa-

tion acting upon the native under the three headings of dwelling,

clothing and food, and it remains to briefly sum up the effects of these

unfavourable causes. I have not i-eferred to the result of education,

though it is an intei'esting point whether, much in the same w^ay as

great damage is done to a muscle when a strain is thrown upon it in

excess of its capability, so great damage may not equally be done to a

brain which is being strained beyond its natural capacity. The result

of the native coming into contact with civilisation is an enfeeblement

of his physique, a great increase of disease, with lessened power of

resistance, and a vastly increased mortality both in adults and children.

I do not refer to diseases of occupation such as miner's phthisis (ji-

pneumonia, but to the diseases which occur in the Grahamstown loca-
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tioii, placed as it is in a most healthy site and adjoining a city the

general health of whose European inhabitants is excellent. For years

past the mortality of the coloured races has considerably exceeded

their birth-rate, and owing to the scoui'ge of tuberculosis, essentially a

disease of civilisation, which is increasing its ravages amongst them
yearly, there is every probability that the death-rate will continue to

increase. The Kafir and the Fingo have but little resistance to the

onslaught of the bacillus of consumption, an attack of pneumonia is in

but too many cases the commencement of a rapid decline, and the half-

caste falls a still more ready victim. The rapid spread and increase of

tuberculosis, favoured as it is by the three factors before mentioned, is

a problem of the greatest interest and importance to the future pros-

perity of the counti-y, affecting as it does so closely the labour supply.

The evil is of great magnitude, and its restraint to any great extent

beyond the reach of legislative enactment. .\s an instance of its

importance I may mention that during the yea^v ending June 30th last,

I received 90 notifications of tuberculosis, 7o of whicii were of native

patients, nor does this represent the whole of the trouble. Combined
as it is with other I'espiratory and digestive diseases, more or less the

results of civilisati<jn, which decimate the coloured races, the (juestion

arises whethei- unless the natives are able to acquire some immunity
and power of resistance as the result of the survival of the fittest, the

present native races of this colony may not in course of time become as

extinct as the dodo or the aboriginal inhabitant of Tasmania.

I

I



15.—HISTORICAL SKETCH OF FARMING IN ALBANY.

By \y. H. Pkjott.

Albany may rightly be called the Land of the Settlers. The idea

of the settlement originated with Lord Charles Somerset in the year

1817. He was so impressed with the capabilities of this part of the

country, as possessing su many advantages for colonisation that he

wrote to the Home Go\ernment the following glowing account :
" A

tract of country upon which to emplcjy and maintain a multitude of

settlers ; a most fruitful soil, in the most healthy and temperate climate

of the universe, where cold is never so piercing as to congeal water and
where the rays of the sun ai'e never so fierce as to render exposure tt>

them injurious and to impede the usual labours of the field. No coun-

try could produce better wool and wheat ; tobacco and cotton could

be cultivated to the greatest advantage !
" Besides this, the country

was represented as unrivalled in the world for its climate, natural

beauty and fertility, and when the House of Commons was asked for

a vote for £50,000 for the encouragement of emigraticm to the Cape
there was no hesitation in granting it. The eagerness and anxiety

of individuals to emigrate to South Africa was unbounded, there being

no fewer than 90,000 applicants, %\hilst the number accepted was about

5000.

Twentj'-six vessels were chartered to convey the emigrants out,

and they were landed in Algoa Bay in 1820. Among the heads of

parties were gentlemen of high acquirements and of good family con-

nection, also retired military and naval oflficers. The parties them-

selves comprised all kinds of handicraftsmen and husbandmen. They
arri^"ed in Albany in a most favourable season ; all seemed fair and
beautiful. Little did they know of the almost insurmountable dif-

ficulties and drawbacks that were to beset them. The fine grassy

dales variegated with bush and forest everywhere exhibited to the eye

most enchanting views, and the appearance of this part of the country

appealed to them far more than the Karroo veld did, and those of us

who know the old country can well understand this preference. Per-

sonally, when I first saw the Karroo I wondered what the stock lived

on. The Scotch settlers were more fortunate in their selection, on
Baviaans River, as their part of the country proved far more suitable

for stock raising.

If any people ever began in real earnest the necessary operation

for causing mother earth to 3'ield the needful supplies with which she

is wont to bless the industrious, the British settlers in Albany, with

few exceptions, did so. Wheat was extensively sown and crops looked

most promising, until the ears began to form, when they were attacked

by rust and spoilt.

The crops proved a failure for three 3'ears, and it was then that
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the country was deluged with long and continuous floods, many houses

-were washed down and most of the emigrants were subjected to great

suffering and privation ; so much so, that the Government had to

come to the rescue and supply them witli rations from the military

commissariat.

Notwithstanding their bitter disappointments, the indomitable

pluck of the old settlers and their determination to surmount ditti-

culties, while still believing in the natural resources of their adopted

country, spurred them on in still further efforts, and many of the

settlers' sons and grandsons have inherited this same spirit.

When they found one branch of farming did not pay, they started

another : when wheat failed, the settlers sowed mealies, pumpkins and

potatoes ; and having no money to buy coffee, they grew a little barley,

which they roasted and used as a substitute (to tliis day it is still

used by some up-country farmers) ; instead of sugar they used honey,

and the leaves of wild shrubs were infused for tea.

In course of time their clothes became the worse for wear, and no

fresh supplies being at hand, they made their jackets, trousers, skirts

and shoes out of tanned hides and sheepskins, which were certainly

more durable than comfortable. The ladies did not require the then

worn crinoline, for sheepskins would stand up straight and stiff oi

themselves !

The emigrants were looked upon by tiie natives as interlopers, as

people to be molested, and their herds and flocks were constantly

preyed upon, The continual deprivations made by wild beasts also

increased the ditHculties of farming.

Tlie wars of 183-4 and 1850 caused ruin and desolation in many
homes ; the inhabitants had often to flee for their lives, or go into

laager for months, and on their return would find their homesteads

burnt to the ground and most of their stock carried away.

The English settlers in Albany imported a large number of good

Spanish merino sheep of the fine wool type, and it was from those

sheep that other parts of the colony were stocked, namely, the districts

•of Colesberg, Beaufoi't West, Victoria West, and all these districts

became in turn the centres of distribution elsewhere.

In the early days sheep throve well in Alban}'—right down to

the coast ; there were no diseases to speak of, but, on the other hand,

there were other drawbacks in the shape of wild animals, such as wild

dogs, lions, and wolves, which abounded in those days. The flocks

had to be guarded by day and safely housed by night.

The settlers were very particulai- about the get-up of their wool
;

the sheep wei-e washed befoit; shearing and every fleece was neatly

rolled up and tied before placing in the bale. The wool was then

shi})ped and sold on the Lonrlon market as washed, and realised

iis high as 2s. 6d. per lb.

The export of wool in those days was very small, and even in 1830

only amounted to 33,000 lbs. from the whole of the colony. After

that, the production of wool increased by leaps and bounds, until in

1872 it apparently reached its maximum of 40 million lbs. weight.
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In 1866 lieaitwater first appeared among the Hocks of Bathurst

and Lower Albany, which in a few 3'edrs caused such ravages among
the sheep that tliese parts of the country became quite denuded of

sheep, and up to the present day they liave been abandoned as slieep

runs, and it is only now, in the central parts of Albany, that farmers,

by resorting to constant dipping and dosing, are able to farm witli

sheep with any tlegree of success. This diminution of sheep in Albany

is greatly to be deplored, for it is a recognised fact now that some of

the finest, if not the best, wool that reaches the London market is

grown in the Albany district.

Some of the leading farmers have improved their breed of sheep

by importing from Australia and Tasmania, which has greatly helped

to bring the wool industry up to its present standard.

After the diamond mines were opened in 1870-71 there was a

large carrying trade conmienced, and many of the Albany farmers

turned their attention to transport riding, and during the good times

made as much as £100 per wagon from Port Elizabeth to the Fields, the

journey then, to and fro, taking them about three months, and some

of them who understood their business made considerable sums of

money ; but their farming operations suffered in consetjuence, and in

some instances were totally neglected.

Just at this time farming was at a very low ebb ; everything was

extremely cheap and prices did not improve until the railways were

constructed, which enabled farmers to send their produce to the various

large markets.

When things were just at their worst, in 1875, ostrich farming

(which was practically started by the late Hon. Arthur Douglass) came

to the rescue of the Albany farmers, and by 1880 the industry was

considered at its best—pairs of birds realising £200, and chicks a few

days old as high as £10. Feathers were very high, and I saw primes

sold at £100 per lb on the Grahamstown market.

This state of things induced a mania for ostrich farming. Com-

panies were formed in every town and village, and the talk was nothing

but ostriches.

Man}' farmers sold their wagons and oxen and bought birds,

which were rushed on to the market from the Oudtshoorn district, and

sold at fabulous prices. They were put up in pairs, some of which

turned out to be pairs of cocks, much to the disgust of the owners,

who found out the fraud when the birds moulted.

In a few years the ostricli industry was overdone, chicks were

hatched out by the incubators by thousands, but tliousands died during

the drought of 1883-84 of a virulent fever.

In the early days of ostrich farming the ({uality of the bird was

not so much considered ; for as long as it was healthy it was all right

;

but when birds began to increase to such an extent and the produc-

tion of feathers was almost glutting the market with an indifferent

class, the more intelligent farmei-s turned their attention to the im-

provement of the (juality of their feathers, by selecting the very

best birds as breeders ; and those farmers have held their own right
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through, while many oi the indifferent ones practically gave up ostrich

farming.

To this day Albany can produce some of the best feathers grown
in South Africa, and can boast of having obtained the highest price

for a pair of birds, viz., £1000. Although, in 1883, there were several

shipments of ostriches from the Cape to Australia, South America and
California, the industry has not thrisen in those countries, and we can

still claim almost the monojioly of the feather trade.

As regards cattle farming, the Albany farmers have, without

excej^tion, more to contend with in the form of diseases among cattle

than any other district
;
pretty well every disease known elsewhere and

a good many new ones have beset them, consecjuently the industry has

not thriven as it otherwise would have done. Most farmers liave t7'ied

to farm a hardy beast, the least susceptible to disease, but whether that

beast has been discovered I am doubtful.

In the early days butter was not worth making except for home
consumption ; on the market it fetched about 2d. per lb., and this

price did not improve until markets were opened up by the railways,

when butter reached as high as 6s. per lb. on the Port Elizabeth

market. Then the farmers, to improve their milking strain, impoi'ted

a few good shorthorn cattle into this district ; but dairy farming was
carried on on very primitive lines—as the milk came from the kraal it

was put into a large tub, and when sufficiently full the Kafir woman
was set to churn with the dash, and in cold weather she would be all

day at it, and have to start again the next morning, before the butter

would come. Now, with up-to-date separators, churns and butter-

workers, dairying is a much easier branch of farming.

From the foregoing remarks you will undei'stand some of the

great difficulties the .;Mbany farmers have had to contend against in

addition to the numerous diseases and pests. The competition in pro-

duction with other countries has become most keen, and in order to

keep pace the progressive farmer has had to put more energy into his

work, and apply all the science he possibly can to his farming opera-

tions. In fact, farming is now a science—nor is it, like other prt)-

fessions, chieHy confined to one branch ; but it embraces so many, that

to be a successful farmer one must possess all the necessary qualities that

are a sine qua iion to ensure a successful career. Agriculture has been

considered rather a derogatory calling to follow ; but it is not the pro-

fession that makes the man, but the man the profession.

I will conclude mv remarks with an apt tjuolation from Professor

Wallace: "I feel cominced, after years of careful study of the ques-

tion, that there is little hope for the agriculture of the future in Cape
Colony, or in any part of the world, so long as the standarfl of currency

remains in the unsatisfactory condition in which it is found to-day.

That agriculture will be carried on, and that stock will be continued

to be reared in a fashion, goes without saying, whether the world be

prosperous or not ; but the (juestion which the currency will determine

is, whether agriculture is to assume its rightful place as the ohlest and
most honourable among the arts, and l>e practiscMl and supported as in
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the Roman Empire of old, by the best in the laml, oi- he left as 1)3' the
Greek philosophers ami s(»l(lit'rs, to serfs atul shucs. Are the >i<(ricul-

turists of the future to oi-cupy their iiidepentient and honourable posi-

tion among their fellow-workers in othei- spheres, which thev have done
in the past, or are they to be hewers of wood and (irawers of water to
the rest of the cotnmunitv ?"

IC—THE DAILY STUDY AND READING OF THE BARO-
METER A8 AN AID TO FARMING.

By A. W. DoudLASS.

It is with great dittidence that I venture to read my short paper
before an Association of this kind, as I cannot lay any claim to being

at all scientific ; but as I was pressed to write on Agriculture, and as

I have found the daily reading of the barometer of great assistance to

my farming, as well as being a most interesting hobby, I thought I

might ^•enture to write the few impressions I have formed, as they may
be of some small use to my fellow-farmers.

I think I may safel}^ say that our climatic conditions are of so

^aried a nature and subject to such rapid and sudden changes that any
aid that will allow the farmer more or less accurately to foretell what
the weather is likely to be twelve or twenty-four hours ahead is of very

great importance to the colonial agriculturist, more especially if he
happens to be an ostrich farmer How often do we not hear, or have
to admit ourselves, that if we had known that there was jjoina: to be a

certain sudden, perhaps disastrous, change in the weather, we would
have been able to take steps beforehand that would have saved, per-

haps, a serious loss. To the observer of the rise or fall of the baro-

meter, that sudden change must have warned the farmer hours, if not

days, before its arrival, and he has only himself to blame should he
then be caught. This is a country where a weatiier prophet's reputation

is almost daily at stake, a country of opposites, where signs, certain

enough indications in some seasons, break down hopelessly in others
;

almost every different person you meet has his or her own petty theory,

some of them most anuising and original, others very far-fetched and
intricate ; but I think the barometer holds its own ay the only true

indicator, and although you feel at times, especially in a long-pro-

tracted drought, that you would like to break the glass or smother the

instrument, you generally have to admit it was right.
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The old-fashioned Boer or c«Joiiial farmer knows nothing about a
barometer, and looks upon it as a sort of toy or jack-in-the-box show.

He will tell you that all you have to do is to look at the moon, and it

will be either "drinking up water," "throwing out water," or "wind
driven," by this meaning a wet, dry or windy period ; this may be all

very well in a way, but does not get us much more forward.

I have found that the best barometer, from a farmer's point of

view, to study is the small clockwork di-iven instrument that gives a

week's reading, and an accurate record from hour to hour, with no
daily setting, &c. ; a few minutes once a week to adjust a new record

and wind it up is all the time necessary that a busy farmer has to give

up to it, with a glance as to what it is doing whenever he may be

passing, and the result I have found to be most profitable and
interesting.

In our country the almost absorbing topic, and one of the \itmost

importance to the farmer, is whether it is going to rain or not.

Well, the bai-ometer cannot absolutely tell you that, but the observer

can get very near the mark ; especially is this the case when a

gale is brewing or enfling, as a very low or a very high glass are

perfect indications of the rise or fall of a wind gale, and its probable

duration, and I tliink all farmers will agree witli me, especially the

ostrich farmers, that wind is almost our worst enemy. Amongst
almost hundreds of incidents that have happened to me personally,

when having acted on the advice of the barometer I have been saved a

heavy loss, or a lot of unnecessary work and inconvenience, T would
like to quote the following :

—

We were passing through the latter end of one of our numerous
<lroughts, and I had about 100 very thin ostriches running in a small

enclosure near my house, where they were confined almost in the bed
of a very dry river ; a thunderstorm hatl been brewing all day, the

barometer, which had been holding out very encouraging signs, began
to take the too ominous downward decline for wind, and a study of the

sky confirmed this, when suddenly, just before dusk, the glass began a
<|uick upward movement. I predicted a very heavy storm, and in spite

of the laughter and jests of my friends I had all the ostriches taken

out of this small enclosure and shedded. Late that night we had a

waterspout, and instead of a dry river the whole place was flooded, aiid

every one of those ostiiches would have been drowned.
Science and agriculture go hand in hand more and more every

day, and the successful farmer must study every aid which tlie scientific

man can place at liis disposal. The barometer is one of these, and a

very instructive and profitable one to study. The business man, as a
rule, takes a passing look at his glass on the way to his office, and
generally makes a pretty shrewd forecast of tlie weather, but it does

not, most likely, affect him very much what happens. It is very differ-

<int with the agriculturist, a low or high barometer makes him think,

<ind change his daily routine.



17.—MATTERS CONCERNING MUSEUMS TN SOUTH
AFRICA.

By J. W. B. GuNNiXG, M.D.

Having been asked on several occasions to give a popular lecture

on Museums, I liave latel\- given this subject some closer attention
The question often occurred to me, whether improvement was possil)le

in the status, the working of cind the results obtained in our museums,
whether our museums have sufficient opportunities to press their

importance with tlie Governments or the pijwers that be, and whether
the authorities take sufficient intelligent and sympathetic interest in

these institutions, so as to enable them to carry out sufficient work and
to show adequate results—in other words, whether the efficiency of the
museums in South Africa is satisfactorily high in ever}' respect.

AVe are living in a vast, but very thinly populated country; barely

one and a quarter millions of white people from Capetown to the Zam-
besi. Yet we find nine or ten museums (I hope 1 do not overlook any)
— in Capetown, Port Elizabeth, Grahamstown, Kingwilliamstown,
Kimberley, Bloemfontein, Pretoria, Pietermaritzburg, Durban and
Bulawayo. Among these there are four Government museums pure
and simple ; the others are maintained largely b}^ the support of local

communities, be they municipalities or scientific bodies, with or without
a,n additional grant in aid from the Government, and one (and cer-

tainly not the least important) has the enviable position of being closely

connected with the famous educational institutions of the town where
it is flourishing. I mean the Grahamstown Museum, over which our
learned friend and colleague Dr. Schonland so worthily and successfully

presides.

As far as I have been able to ascertain, a sum of between thirty

to forty thousand pounds per annum is spent in the upkeep and exten-

sions of these institutions, and I have no fear of contradiction when
I say that this sum is painfully inadequate foi- the scientific work that

requires to be done in our museums: and it seems that with the present
depression in South Africa the tendency is rather to diminish these

grants than to increase them. When we all agree that it is well-nigh

impossible in the near future to increase the amount to be spent in

South Africa on our museums, the question arises, Is it possible to

find ways and means by which this money could be spent more profit-

ably, could bear more fruit for the advancement of science in South
Africa, and for the education of the public in general ?

In oi'der to give a clear answer to this question we ought first to

consider what our museums are and ought to be. Our museums consist

principall}' of collections of natural histoi-y. Added to this you find

historical and ethnographical collections (to which I wish to refer later

on more particularly), collections of coins, curio.s, here and there a

s2
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small collection of objects of art, and in mining or educational centres

a special division for mineralogy and petrography.

Are these arrangements practical, do they satisfy the public want,

and do the}' advance South African science in a sufficient degi'ee I

The ideal position would no doubt be that, whatever local enter-

prise and local energy might found and keep in existence locally, there

should be one comprehensive Government or State museum for the

whole of South Africa ; but on account of the large area and thin

population of this continent this ideal would be unpracticable, at least

for the next fifty years. Each colony^ has at present its own Govern-
ment mu.seum, comprising all brandies of natural histor}^ besides all

subjects enumerated above, and it is right that this should be, and I

sincerely hope that political changes of which we hear so much of late

wi41 have the effect that the importance or the present status of any of

these museums will not be altered or intei'fered with in any way.
It is the duty of all those who are interested in the advancement of

science in South Africa to guard jealously the integrity of each insti-

tution now in existence, and to enhance their scientific value and to

improve their efficiency.

I regret very much that on account of the enormous distance

between our South African museums it is difficult for us, directors

and our assistants to pay regular visits to our fellow-institutions, and
I personally have, alas ! only the privilege to be ac({uainted with the
South African Albany, Durban, Bloemfontein and Pretoria museums.
What I have seen of them, however, makes me bold to say that they
all are in very much the same condition as our own in the Transvaal,

i.e. there is a vast amount of most valuable and interesting material,

in the majority of cases a hopeless want of space for exhibition, a nearly

total absence of work-rooms and laboratories for original scientific re-

search, and a lamentable want of qualified assistance to wade through
tlie enormous accumulation of scientific material ; the consequence is

that European and American museums to a great extent undertake the
work that in the natural course of events ought to and should be done
in this country. As far as I have been able to ascertain, no South
African nmseum has a properly trained collector, who systematically

sur\eys the country, district by district, zoological!}' or botanically.

The acquisitions to our museums are greatly due to lay people,

who, believing tliey have found something they have not seen before,

send their discoveries to the neai-est museum ; and to chance purchases,

from people who either from pecuniary interests, for the love of hunt-
ing and also sometimes for the genuine love of natural history, have
coUectefl with more or less zeal, and who afterwards got tired of their

collections, could not afford to keep up their hobby or wanted to leave

the country, and offer their collections for sale to oive of our museums.
European and American museums have done better : London,

Tring, Lisbon, Berlin, Leyden, Washington and numerous other

museuujs have .sent their own trained collectoi's to Africa, in order to

make a more systematic zoological survey of the country, and montii

after montli brings us the disheartening and galling news in the-
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scientific periodicals ot" tlic descriptions of iiumeious Soutli African
inaniinals, birds, reptiles, fishes, insects and other classes of animals of

which the types are hopelessly lost to South Africa : and T fear that T

am, alas I correct when 1 utter the degrading truth that a zoologist,

desirous of studying the known fauna of South Africa, and wishing to

compare and name the specimens he collected, will go to London,
Levden, Berlin or Washington to name his specimens, rather than to

an}' of our South African institutioTis. Now 1 venture to ask, Ts this

a sound, healthy, normal state of affairs, and if not, is there no remedy
to be found without going to the diflerent Governments and asking—

-

in vain—for a duplication of our yearly grants or subsidies?

Every one of us who has been or is connected with our museums
knows by experience that our staffs are hopelessly undermanned ; and
more than this, that there is expected from us that we are specialists

in every branch of which our institutions contain collections. T!ie

public, and I fear to a great extent also the (jloverinnents and our

committees generally, believe that our exhibition halls are the )nain

portion of our scientific treasures, and that the making of study
collections, which are of course not accessible t(j the general public, are

waste of public funds. The whole arrangement of the greater part of

our museum buiklings prove the truth of this fact : seven-eighths of the

available space in the building is .set apart for the exhibition of speci-

mens, whereas in the remaining eighth the administrative and scientific

staffs are crowded together with their libraries, their instruments and,

last, but not least, with their study collections, which latter alone

ought to have the larger share of room in the whole buildings.

1 have read in many of the vearl}'' reports of the different insti-

tutions that serious complaints about this matter are brought to the

notice of the different governing bodies, committees or Governments,
but scant attention is paid to these just complaints, and no help is

given to remedy this deplorable state of affairs.

It is no use trying to find all the causes of this misery outside our

own circle, and I think we museum men are to a certain extent to

blame as well. 1 would like to advocate the formation of a South
African Museum Association, as a branch of this Association, of which
every museum as an institution as well as every member of the scien-

tific staff could be a member. This association should of course have
the official approval and co-operation of the various Governments, as

this should enal)le the directors and members of their staffs to meet
once a year in a different museum centre, so as to get acipiainted with

each other's work, methods, wants and results, without having to

defra}' the expense of such travelling and meeting out of their own
pockets. In many of the European museums the director or a keeper

of one of the divisions is sent yearly on a tour of study to other

museums. Here we have as yet to beg for such absolutely necessary

privileges, but as we are not united into one association little notice is

taken of individual utteiances and counsels, and the whole matter

remains hi stat/u quo.

A "land and immediate result of the formint;- of such an associa-
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tiun would be that the difterent workers in the various inuseunis would

get more closely and personall}^ accjuainted with each other, and with

each other's work, resulting in more adequate appreciation of each

others efforts, and giving more free access to the large amount of store

material contained in the various study collections. If closer intimacy

among the various members of the museum staffs were established

there would be less hesitation to lend each other the material necessary

to study a certain group of animals, and here already we would have
an invaluable aid to scientific systematic research. If we co-operate

more and know more of each other and of the special lines and direc-

tions in which various members wish to work, we would do away with

a great deal of overlapping of work, of duplicating of material and
literature, we would avoid two or more people working at the same
subject, unconscious of each other and using a vast amount of material

and time double where it could be done singly. In other words, if

such a Museum Association for South Africa existed, and if we met
at regular intervals in different centres, we could divide the labour

amongst ourselves ; the more special work on entomology—or some of

its branches—could be done in one place ; the oi-nithological or mamma-
logical work in anttther, the botanical in a third, the molluscs, fishes

and reptiles could be made a speciality in a fourth place, and so on. It

would be a conditio sine qua non that each institution should remain

in absolute possession of its own specimens, and all material sent up to

another place would have to be returned to the original owner ; the

duplicates could be exchanged ; no museum would suffer the slightest

loss, each museum would gain very materially, and the knowledge of

our own fauna and flora would be advanced in a very high degree.

There cannot, there may not be any jealousy among our nniseums

except the jealousy to excel in scientific results. I have heard from

several quarters, "You will never get all to join in this movement; "

but surely we do not want to put ourselves, or to be put by others, on

a pedestal of mercantile jealousy or rivalry? Is not the advancement
of science, the recording of new discoveries, the pul)lishing, popu-

laiising of the results of our scientific investigations the main, I should

almost say the ordy, object for which we woik and for which we ask

the Governments to support us with public funds ?

Another point—each museum and its staff works at present to a

very great extent independent of all other similar institutions in this

country ; the result is tiiat in classifying our exhibits each director or

head of the department follows his own mind, his own wish, his own
convictions. We see that the vertebrates in one museum are exhibited

in an ascending series, in another in a descending ; even in various

classes we find tiiat, for instance, in one museum the biixls of prey are

considered the highest and in another the natatores are heading the

exhibits. Going still further, we find that no uniform .system is u.sed

in the nomenclatui-e even of indi\idual specimens : one museum names
the bakbakiri bush shrike Laniarius bnkbdkiri, another Lnniarins

(ftithiraliti, a third Pplicininx zeyhmus. One museum calls the South
AfI'ican Ct)ly C'olins eryfhromeJon, another CoHnx colitis, a third Colins
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indicns : an 1 when tliese ilifferences of opinion exist in the higher

vertebrates, T need not point out that the confusion gets worse in the

lower vertebrates and invertebrates This is ahnost bewildering fur

the stucients of zoology, who, with an earnest intention to study and
compare, visit our various institutions in South Africa. I believe

that we have to a great extent outgrown tlie childliood phase in our
museums, and it is high time that we should put our heads and our

experiences together and make amendments to this unsatisfactory state

of affairs.

In our museums there is little time for any otlier than purely

systematic work, but even in the carr3'ing out of this systematic work 1

fear we are very little systematic ; eacli museum works in its own way
;

names, classifies, catalogues accoi'ding to its own system, or want of

system, and for this ^ery want of system our results are disappointing.

I venture to lay great stress on this point—the want of system in naming
and cataloguing, especially in the smaller museums, but, alas ! often also

too apparent in the large ones. The want of a uniform system of

cataloguing is the outcome of the want of clerical assistance, and the

great ditHculty of getting properly trained cataloguers. What is the

use of the accumulation of material in our store-rooms if no proper and
easily C(^»mprehensible catalogues are issued, and what would be the

value of these catalogues to scientific workers in South Africa or out-

side it if the}' are not based on the same system, and cannot be vouched

'for as correct? When I commenced to give the study of the avifauna

and of the smaller mammals of this subcontinent some closer attention

I commenced b}' compiling the literature on the subject, and added the

data to be found in the various appendices of additions to the various

yearly reports of our institutions ; but I was at once confronted with

the bewildering variety in nomenclature in tliese branches in use in the

different museums.
Our lists or catalogues are almost only and exclusi\ely reliable

and valuable for faunistic work or for the knowledge of the geo-

graphical distribution of species, in the branches in which such museum
is fortunate enough to ha%e a specialist. The work done by our

esteemed and eminent specialist Dr. Peringuey of Capetown, on the

Coleoptera of South Africa makes a noticeable example. His catalogue

of the Coleoptera of South Africa will always remain a standard work
which can be used as a basis for further research, and new discoveries,

as are bound to occur, can easily be added to his work ; the botanical

work of the Grahamstown director is as exhaustive for the groups to

which he has given his valuable attention. In ornithological work an
important commencement has been made by our esteemed friend Mr.
Sclatei', but in the other V)ranches of zoology of South Africa we have
chieHy to rely on the many hundreds of papeis spread in numberless

European and American periodicals. I intended publishing a syste-

matic catalogue of the mammals and birds of tlie Pretoria museum.
At the very commencement I was confronted with hopeless ditficulties.

I will only allude to a few striking examples. Everybody knows the

common blue monkey of South Africa. We have several mounted
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specimens and skins in the Pretoria Mviseuni, but it is almost im-

possible to say with certainty whether they belong to C<'rcopith.f.<:uH

Jalandei or pyyerythruii. More than a hundred specimens passed through

mv hands in our local zoological gardens ; and yet I would not flare to

say with absolute certaint}' whether our specimens, as well as those in

the museums I have visited, ought to be named by the first or second

name. They vary very much, and the geographical races even of this

highly specialised species are not properly known : the same difficulty

I had with the bats and shrews; I find in most lists of additions to

our South African museums that specimens of Rhinvlojihus ferrum

equinuni are added to their collections, whereas this bat does not

occur in South Africa. The same difficulty 1 had with (]uail-s]uikes

;

in fact, with nearly every family I tackled.

Is it possible that a man who studies an extensive group like the

Coleoptera, for which more than a lifetime is necessary, should have

time to go into the details of the synonomy and the geographical dis-

tribution of all the other classes of animals ( If to this labour are

added the vexing worries of administration in all its branches, is it not

only to be expected that the accuracy in nomeclature must leave much
to be desired in branches to which a specialist caiinot possibly have

given as close attention as to his own special field of study ? Now I

ask, Is this I'ight towards science in general ; and, above all, is it fail-

and just towards the eminent workers in this country, that they should

be handicapped in this way ? I am convinced, also, that numberless

inticcuracies must exist in every South African museum in branches in

which they have possessed no specialists, and this makes our work as a

whole next to useless for the rest of scientific workers of the world.

If Dr. Broom of Stellenbosch had not taken upon himself to make
a study of the Chrysochloridte, and if lie had not kindly examined and
named all our specimens, would any of our museums yet have named
their specimens according to the results of his careful studies, or would

they still be all named Chrysochlorivs hotteiitottus ?

It is clear that in view of the fact that we have to do with almost

an unmanageable amount of material and few workers, we ha\e to

specialise. At our j^early meetings of the proposed Museum Associa-

tion we have to di\ide our laboui-, and by this process alone we can

hope to come to some final and reliable conclusions about the fauna

and Mora of South Africa. Only by this co-operation of and division

of labour among our local institutions can we expect that our scientific

work can be used and be accepted by the I'est of tlie systematists and
biologists of the world. But then w(» ought to organise and. work
according to a common plan. We are but a small class of workers;

we ought to enlist the aid of numerous lay workers, to organise and be

efficient, and not stand each for himself as if each museum were "• the"

institution of South Africa. After all, if we continue as heretofore

we can only be looked upon- and look upon ourselves— as collectors

of much material with perhaps a tinge of special eminence in one

branch oi- other; but the bulk of the scientific work will be done else-

where as heretofore, and South African science, the advancement of
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Avhifh Jit lenst in iiiitural liistory l)i-;mclies is diiotly (Mitnislcd to iis, is

hut scantily fostered.

One of tlie most valuable aids to tins systeniatie work is the keep-

ing of uniform and systematic eatalo;jues, wliich ought to he exhaustive

and complete. It is far preferable to show infinitely less results to the

casual museum visitors than to neglect the catalogues. Our museums
are in the majority of cases yet young, anfl we directors and starts

liave as 3'et too much personal comiection with the institutions under

<Air charge. It is not necessary to enter into details about this museum
or that, but it is likely that in our ten museums we may find ten

<lifferent s\^stems of cataloguing, if at least we include the institutions

in which no systematic catalogues are kept at all. This is not fair or

just to science, and extremely unfair to those who will have one day to

succeed us in our otiices. I cannot emphasise strongly enough that it

is preferable to neglect much of the other and general work, if only

absolutely reliable and correct catalogues are kept of the material we

.store away.

It would be invidious to declare off-hand that tlie system in use in

one museum or other is the correct one, and the most suitable system

with regard to the circumstances in which we are placed in South

Africa would be one of the most important points of discussion and

agreement for the proposed Museum Association.

But 1 would go mucli further. I would strongly advocate the

formation of one central bureau— not necessarily connected, or even

preferably not, with any special museum—but a central bureau main-

tained b)^ the different South African Governments or by the Federated

or United Government, wliere one central catalogue would be kept as

the combination and compilation of all the catalogues of our South

African museums ; s(i that it is apparent and clear at a glance to any

worker where he can find material for his special studies. I would

extend this to the catalogues of the libraries of our museums. We
know too little of each other, and work too independently of each

other, and, as I said in the begiiujing, "infinitely better and greater

Yesults could be obtainerl for the amount of money granted for museum
purposes by the various Governments." I have brought with me a

few samples of the various catalogues in use in the Transvaal museum,

not to hold them forth as ideals of cataloguing, but simply to sliow

how easy it would be to ctmibine all catalogues of the different

museums in one system, and how comprehensive all available )naterial

and literature would be to all earnest workers.

No elaboi'ate staff would be required for that purpose. One head

with three or four clerks would be sufficient. One ov two of these

trciined cataloguers could go round the various institutions in rotation

and assist in the different branches. The principal of this central

bureau should be paid, and be appointed by the Governments, the

appointments to be recommended by the Museum Association. This

central bureau should have no powers whatever over, or interfere in

a,ny way with, the absolute independence of any museum in the

management of its own internal affairs. Tt would onlv ))ring the



282 Repoht .S.A.A. Advancement of Science.

museums closer together, assist them in their work, would prevent
overlapping and duplicating of work, and therefore assist in the more
useful and profitable results for the not inconsiderable sums of money
granted yearly' by the different Governments.

The benefit that would accrue to the smaller museums would be
very great. The smaller institutions are utterly unable to maintain
large staffs and large libraries of expensive books of reference. If the
above outlined schemes were put in operation they could continually

send part of their material to the larger institutions for correct naming'
and classification. We would get uniformity in our work. Much
material could be supplied to them from the abundance in larger

stocks, and, above all, the specialists in different subjects would get

material to work out from all parts of South Africa, which would be
an invaluable aid to their own knowledge and study, and to science in

general.

This central organisation, supported or rather being part of all the
institutions in South Africa, would have much more influence with the
various Governments or with the United Government. Recommenda-
tions made by the representatives of all museums in respect to more
adequate grants, the appointments of new specialists in different

bi-anches at present not represented on our staffs could not be disre-

garded by the powers that be. Every one will readily admit that

South Afiica is very insufficiently and very inaccurately explored on
scientific zoological lines. This united and therefore powerful and
influential organisation would bring home to the central Government
the necessity of a systematic zoological survey of South Africa. As
by far the greater part of the type specimens from which the

original descriptions liave been made are in the British, Leyden,
Berlin, Washington, Stockholm and other Tuuseums, and are therefore

hopelessly lost to South Africa, such sur\ey should visit the exact
localities from wliere the original t3pes were secui-ed and described

and secure the co- or prototypes for our more important South African
institutions. After all, if we feel and acknowledge the necessity of

not playing second fiddle any longer to non-South African institutions,

in scientific results we ought to combine and press these truths home
to the authorities.

Tliere are yet valuable discoveries to be made ; if we see that the

general trend of systematic zook)gy is to subdivide so many species in

sulispecies and geograjthical races, why should not this work be done
here and by us, and at any i-ate the types of these subspecies and geo-

graphical races be kept in South Africa and alongside the co-types of

those species of which the original types are hoi>eless]y lost to us. Far
from it that I should advocate the indiscriminate formation of sub-

species on the colour of one tail feather or the difference in size of a
couple of millimetres from the original type ; but surely if European
scientists have a right to found new subspecies on material supplied to

them from South Africa, that right, that duty is ours. We have long

enougli played the role of showmen in South Africa : we have long

enough Ijeen posed in our institutions as tolerated ajipendices of a
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would-be civilised status in oui- colonies, and it is high time that l)y

united and combined action we should force our high standing in the

scientific development of our country. If we were more united we
could press the necessity of more teaching of natural history in our
schools and colleges; equip school museums out of the abundance of

material we have ; organise popular lectures on subjects of general

interest in natural history ; press the necessity of the publication of

handbooks on our subjects, suitable for South African schools ; foster

the knowledge of economic zoology and botany ; in fact, if we were
propeily organised we could find a hundred and one different ways in

which we could make more use of the money in our institutions, be of

far greater benefit to the country, and, abo\e all, advance science far

more effectively than we have been able to do up to the present.

A few thoughts on our ethnographical collections T hope to be

able to lay before vou in another section.

18.—THE SOUTH AFRICAN SPECIES OF AGAM A.

By Lkwis H. Gougii.

(To be pulilished in the Annah of ihp Preforia Mtispvm.)

19.—THE HABITS OF SOME SOUTH AFRICAN MARINE
ANIMALS.

By J. 1>. F. Gilchrist, M.A., D.Sc, Ph.D.

20.—CALLITRIS v. WIDDRINGTONIA.

By Joseph Buktt-D.wv, F.L.S.

21.—NEW OR NOTEWORTHY PLANTS OF THE
TRANSYxVAL.

By Joseph Burtt-Davy, F.L.S.
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22.—THE NEW YORK APPLE-TREE CANKER OR BLACK
ROT FUNGUS IN SOUTH AFRICA.

By J. B. Pole Evans, B.A., B.Sc, F.L.S.

(Published in the 7rant<vaal A(/fi<:tiffurol .Journal, October, 1908.)

23.—MAJZE INSECTS.

By C. W. Mallv, M.Sc, F.E.S.

(Publislied in the Cape Aiiri<-nUnral Journal, N<jveinber, 1908.)

24.—BEE PIRATES lyPhilautlDix diadema and Falanis latifrons).

By C. AV. Mat.ly, M.Sc, F.E.S.

(Published in the Cape AyricuUural Journal, August, 1908.)

25.—A NEW ENEMY OF THE RED SCALE {Formicomus
ejf.r'ideiiH v. Chrysomphalnx anrautii.)

By C. AV. AIally, .Al.Sc., F.E.S.

(To be published in the Cape A(jricnltnral Journal.)

26.—SOME OBSERVATIONS ON THE PROBABLE EFFECT
OF UNIFICATION OF SOUTH AFRICA UPON AGRI-
CULTURE.

By F. 15. Smiiii.

(Pi-inted at the Goveniinent Piiiiting ;ind Stationery Ortice, Pretoi'ia.)
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Section E.

PRESIDENTIAL ADDRESS.

SOME A8PECT8 OF EDUCATION.

By E. G. Gane, M.A.

A review of the progress of education in the last twenty-five years

Avill lead us, 1 submit, to the conclusion that its advance has not been
proportionate to that made in the same time by other branches of

•science. Tn one sense it is true that e(hication is the resume of them
iill, and may therefore take to itself the credit of all the progress which
individual branches have made. In the narrower sense of the term,

however, as connoting tlie processes by which the knowledge of estab-

lished facts is spread, and the mental development resulting from their

discoveiy, education seems hardly to have attained all that miglit have
been expected in the direction of organised and definite advance.

Were it not that other systems appear to be more efficient than our
own, we might rest satisfied with the explanation that its task is the

n\ost difficult of all—that of co-ordinating conflicting demands, and
reducing them to a reasonable and consistent whole ; comparisons,

however, while odious, are often useful, and it seems necessary to seek

for other explanations of our defects, if it he arlmitted that defects

exist.

Meanwhile it will be well to bear in mind that all methods are not

for all men ; that what suits the needs of the German need not neces-

sarily be the ideal of the Anglo-Saxon, and that it is the special destiny

of each great nation to work out its own salvation in the evolution of

such an educational system as shall be found best suited to its special

needs.

Now the profound discontent often expressed, and more often felt,

at our own system, and the reiterated demands for increased national

efficiency, can hardly be the outcry of the mere crank. The character

of our legislation to-day and of much of our national life points with

increasing persistence to the necessity for improved methods and a

clearer ideal. That we have not attained these sooner is perhaps our
misfortune rather than our fault—for science does not readily admit
the existence of "fault"—and as our misfortunes are the product of

our national environment, it is here that we must look for causes.

These appear to be four in number.

(1) The difficulties caused by the theological point of view from
which education has been regarded.

(2) The English preference for empirical methods.
(."3) Our great national wealth.

(4) A certain element of national indiscipline.

It would be improper in this address to raise any of the diffi-

cult points involved in so controversial a question as the first of these

;

but no member of any scientific association can view with pride the
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uriHeeinly wrangle \sliieh fur the last few years has raged round the

various Education Bills which have been introduced into tlie English

Parliament. I dogmatise only so far as to sa}'^ that the child is in the

first place the property of tlie State rather than of this or that religious-

body, and that if religion is to come within the school-room walls, it

shr)uld do so only to inculcate a wide and gentle tolerance. The eco-

nomic aspect of the case is, however, simply this, that the system by
which all children shall be best trained to the service of the State

-must in the future be so elaborate and so costly, that none but the

State will be able to bear the burden. Hitherto the burden has not

been fully borne, the child has suffered, and therefore the State has

lost in efficiency through the confusion of the issues of religion and
education.

Possibly this cause is really dependent upon the second, for a

dislike of philosophical systems appears to be one of the inherent

prejudices of the English mind. To deal with difficulties as they

arise rather than to seek for deep-seated causes and so secure their

permanent removal, to regard all systems as temporary expedients

rather than lasting solutions—in a word, to compromise—seems to be

the basis on which many of our greatest national concerns are con-

ducted. There is at least this of good about it, that it marks a

profound belief in the national destiny, but as a practical settlement

of the most important of social problems, its wisdom is open to doubt.

Tlie enormous wealth of England seems again to have played no
inconsiderable part in hitherto determining its educational methods.

In no country in the world has there been so large a proportion of

wealthy people. There has grown up in consequence a considerable

leisured class who, unfortunately for themselves, know fiom childhood

that they will never be called upon to work. It is this class that has

determined the charactt>r of our public schools. AVith many excellent

ideals, and as many ineffective methods, their general tendency has been

to turn out a type of which we may say that the few best could not be

better, the average might have been immensely improved, and the worst

could not be worse. The large association of English public school

boys with colonial police forces spe;dvs for itself. When we add to

these causes a certain mental indiscipline, which seems to be one of

our national characteristics, anfl is perhaps flue to the absence of

general military training, we get a sufficient explanation of our

slowness in establishing a scientific system of education, and in thus

promoting a higher nati(mal efficiency.

To counteract these influences, however, there lia\ e come into plaj'

two forces greater still, which in the last quarter of a century appear

to lie at the root of the gi-eat progress which has undoubtedly been

made. These are

(1) The influence of Darwinism.

(2) The force of commercial competition.

These two together have sounded the trumpet note that has to

some extent awakened the national conscience by an appeal for more
efiFective national methods.
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For what lia\(' tlie facts of natural selection taught save that life

is a stiuijiiU' in whifh onlv the best survive ; that just as the individual

weakling, physical, mental or moral, must go under in the struggle, so

with the nations the race is' to the swift and the battle to the strong
;

that in the march of the peoples no mere traditions of inherited great-

ness suffice to bring the victory ; that in the battle of the nations only

the fittest can hope to win ? Ts not the greatest (nlucational lesson of

the close of the nineteenth century that all the forces of science must

be brought to bear on the evolution of such a national system of educa-

tion as shall promote that intellectual predominance which may make
us either best or equal with the best?

Then, as if more clearly to point the moral, there followed on the

new impulse given to science by the discoveries of Darwin the develop-

ment of a tremendous commercial conHict. Hitherto from her peculiar

ad\'antages and the long start she had had in the commercial race,

England had barely felt this. AVith the increased competition, how-

ever, caused by the rapid de\elopment of commerce in the United
States and in Germany—a de\elopment, it is to be noticed, in each

case following on closei' political union—she found herself in danger

of losing her commercial and industrial predominance. Reform or

defeat were the alternatives, and even if the reform were unscientific

and desultory, the result of individual and dispersed efibrt rather than

of concentrated intelligence, it has accomplished much in the way of

improved jnethods and ideals and in the strengthening of the belief

that in the instruction of the young lies the root of all national

6^ciency. Yet it is only a few years since the first connnercial college •

was opened at Birmingham, and Oxford University is still calling for

funds to bring itself up to date.

AA'hile, then, the cause of scientific education has hardly kept

pace with the progress of the individual sciences, it is idle to deny
the great progress that has been made. We are no longer satisfied

to commit the training of so delicate an organism as the young
mind to persons devoid of either academic or professional quali-

fications. This is, of course, still lamentably the position of a large

number of South African teachers, over 40 per cent, of whom have

no qualifications whatever, while a much larger percentage have

most indifferent ones. It is nevertheless an admitted misfortune, and
all tendencies of the day are in the direction of impi-ovement. In-

creasing importance is being attached to professional training, for the

teacher is (unlike the poet) not born, but made, and a senioi- wrangler

is not necessarily a mathematical tutor. Our curriculum has been

broadened, the traditions of the classical school have been broken

through in so far as they tended to make the study of living tongues

run parallel with that of dead languages. We are by way of

abandoning methods— if they can so be called—by which it was
possible for boys to study French and German for five years, and
leave schotd unable to write a letter or engage in even the simplest

conversation in either.

The sciences have contributed much with so-called "heuristic"
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methods, and we are at last thinking of opening the eyes of oui' youth

to the great living world around them, or rather— for the eyes of

many are open enough—of training them to use these eyes in

systematic observation. Even the conservatism of the advocates of

classical teaching is breaking down before the demand for improved

and living methods, though apparently only under stress of the threat

that if their methods are not revised thei-e will soon be no place for

them in the modern order.

Thus the cr}^ is i-eform, always reform. The resultant reform,

however, is too often one of details rather than of principles and their

application, and there is in consequence a lack of finality about it

which partially explains the general dissatisfaction to which reference

has been made. The educationalist has added to his time-table subject

after subject till he can add no more, and he is now faced with the

position that he must largely disregard these so-called reforms.

In South African education as elsewliere there is room for scien-

tific reform to step in, to review the ground, to weigh the pros and cons

for the retention or exclusion of this or that subject, and as far as

possible in what must always be evolutionary, to place the stamp of

finality upon both subject and method. If natural requirements, for

instance, point to the advisability of retaining the classical languages,

it is mere weakness to allow them to go in the fiice of connnercial

opposition ; if, on the other hand, it decides against them, it is

merely bolstering up inefficiency to endeavour to retain them.

At the present time it is round this question that the struggle

is mainly centred—^the place of Latin in the school and therefore

in the college course. For the most part South Africa has decided

that it has no time to study Greek. The report of a recent inspector

in Natal is brief: "Greek is as extinct as the dodo.' Tiiis out-

work of the classical position being carried, the attack has been
advanced against the sister language, and the voting in the University

Council on the question of optional Latin indicates fairly well the

immediate position of the fight. Most South African schoolmasters

know perfectl}^ well what optional Latin means in a country which is

over prone to take the line of least resistance. To make Latin optional

is practically to kill it. Always i-emembering that other subjects will

have to be admitted, so that the relative importance of Latin must be
reduced, are we to fight to retain it]

With every prejudice in favour of an affirmative answei', I yet feel

that the time is past when the (luestion can be answered on prejudice

oidy, and I could wish that tlie arguments in favour of this atfirmative

reply were more conclusive than they seem to be. Tliere is no need
to enlarge on the stock arguments of the value of the inflexional

language, its importance in developing style and expression, the use of

the flifficult subject and so on. The.se arguments may have some value,

but are far from conclusive. Not less so is the personal compai-ison of

the classical with the scientific man, very often made to the detriment
of the latter. Tlie difference can be easily explainerl on otlier gj-ounds

than that of the value of the study of the classical languages. It is
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even claimed that the classical student wjien he proceeds to the study

of science brings to it nuich <,'reater intelligence than the student who
has not had his preliminary training.

All these arguments an; fiercel}' i-esisted by the other side, and
indeed it does not appear that at present we have data sufficient to

enable us to fleciile between them. Hitherto the classical school is

the only one which has been really tried, and to it has been brought

greater enthusiasm, and on the whole a broader outlook, while it is

able to point to more numerous examples of great scholars as evidences

of its creative power. The great names of science, on the other hand,

are less known to the crowd, for to appreciate their greatness often

needs special knowledge. Every one can appreciate—or depreciate

—

the politics of a Gladstone : but with how many is acquaintance with the

name of Darwin limited to some vague association with monkeys.
Also the scientist is often an iconoclast and as such regarded as a

danger to tlie country.

On the other hand, it seems singularly unfair tiiat the battering

ram of the reformer should have been levelled so much against the

study of the classical languages and so little against other work the

uselessness of which is unquestionable. If in the new order there is

no time for Latin, is it not possible that time may be found by the

removal of one-third of the ordinary arithmetic book and by the

abolition of such exercises as paraphrasing, analysis and the correction

of ungrammatical sentences 1

Much of the arithmetic that is taught to-day is practically value-

less ; the essentials of analysis can be easily learnt by a lower form, and
to be constanth' putting badly constructed sentences before classes that

are already apt enough at making them seems to be not much wiser

than to be for ever spoiling good verse by throwing it into bad prose.

The only defence for these things seems to be that they are useful as

"mental gymnastics.' It is, however, certain that scientific education

will find more useful and stimulating intellectual exercises than any
of these. At present they are practised because examiners ask for

them, not from any established belief in their usefulness. The syllabus

is adapted to the examination, not the examination to the syllabus.

Thus scientific education will look forward first to clearing the

ground of what is useless and then to planting what it decides is good.

Possibly it will find that the real problem is not Classics versus Science,

but Classics and the Sciences versus all that is useless. Certainly it will

decide that the study of the best models of one's own tongue is not

lightly to be left to the whim of the child, but whatever else is done it

will place first or foremost the study of literature as being the best

means of inculcating in the young the power of terse and forcible ex-

pression in their mother tongue.

The determination of a scientific curriculum must, howevei', be

accompanied by more specialised education. South Africa is ap-

parently about to enter on a new career and to take its place as one

of the great federated dominions of the Empire. If the results are

those which have attended the formation of such federations else-

t2
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where, there must follow a great commercial impulse and the develop

meat of a distinctive national character. It will be well that the one

shall be on sound economic lines and the other be worth}' of a great

people. Already the country has been endeavouring to compete in the

great markets of the world. Its gold and diamonds have been good

enough, though these industries have fostered an unfortunate specula-

tive spirit which has stamped itself deeply on the country, but its

consignments of rotten fruit, undrinkable wine and unclean wool have

not hitherto commendefl themselves highly to the European dealers.

This unsatisfactory order of things points to much more than bad

methods and commercial ignorance ; it points to the fact tliat South

African education with all its progress has not hitherto gone in the

direction of developing character, and it will be admitted that ulti-

mately the development of character is the goal of all education, for

ethciency is the outcome of character. Is it not too much to expect

from the future that it will attach due importance to instruction in

civic duties and responsibilities, so that we shall have a reliant farming

comnmnity, who will regard it as unworthy to be constant!}' whining

to the Government to give them wdiat they can get for themselves, a

legislative class sufficiently versed in social and economic science to be

able to legislate on sound and definite lines, commercial corporations

who combine a sense of honour with their operations, and a public

impressed with the dignity of labour and with the futility of specula-

tion as a source of ultimate national wealth i

A system of education which can do this will necessarily be more
highly specialised than the one at presoit existing. How it is to

specialise experience alone can teach, for tlie country has its own
problems and must bring its own wits to bear in their solution. No
methods will necessarily avail because they have been found good

elsewhere. Most will ag^ee that our present system is far too aca-

demic for a country which has yet its own way to make. By the

processes of standard examinations a considerable portion of our youth

—boys and girls alike let it be noted—in their seventeenth or eigliteenth

year end a school course which has been identically the same for all,

regardless of difference of sex, mental capacity and future occupation.

In like manner the courses that lead to graduation give not much
more than a vague academic knowledge of no very high order. As
to the co-education in the mixed schools so usual in South Africa,

it may be an immediate financial necessity ; its wisdom, though it

seems to have the support of American experience, is at least not

proven. Nothing but the clearest scientific proof should satisfy us

that it is corr-ect to teach algebra to the motheis of the future and
leave them ignorant of household economy, of the laws of health, of

any acquaintance with the treatment of illness, especially when we bear

in mind that in South Afri(;a the doctor is often far away, and medical

science has recently made strong comments on the health of children in

the colonies.

As for the boys, the immediate ami)ition of the South African

parent seems to be to make In's sons lawyers, i-egardless of one great
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lesson of the present financial crisis that the towns are far too full and»the country is far too empty. This must, T think, be the result in the
near future of the continuance of our present educational policy—to

flood the country with lawyers, clerks, salesmen, intermediai-ies of

every description all educated on indefinite academic lines just so far

as to give them a cHstaste for outdoor manual hibour, and reduce the

number of tliose who should be producers on the land.

There is at jjresent in the Cape Colony only one agricultural

college, for admission to which I am told 180 applications have
recently been received. There is no training college oflering any
inducement to men to enter with a view to qualifying as teachers.

With one exception no church provides from the country its ministers

of religion. These are a few of many directions in which the need of

specialised education is clearly marked. Witliout expecting that
everything can be done at once in a country where the liberality of

wealthy men to educational schemes is indicated only by the exceptions,

it is not too much to hope for reform on the lines that I have en-

deavoured to indicate, and it is from such societies as the South
African Association for the Advancement of Science that the cause
of scientific education has to look for support.



2.—THE TEACHING OF HISTORY IN SCHOOLS.

By A. R. Lord, B.A.

[Abstract.]

There is less need to-day than tliere Mas ten or fifteen years ago
to approach this subject with an eulogy of the educative value of the

study of History. The object of the present paper is to examine a few
suggestions and to record a few itnpressions and reflectiuns.

The increased dignity which the subject has acquired has made it

inevitable to inquire, What history can profitably be taught in schools,

and What should be reserved for the University ? We no longer

regard it as a mere story differing fi'om other stories only in being in

some m3'sterious and axiomatic way true. We profess to study it

seriously and in such a way that we do not decide the fit and proper

history for schools by the same simple canons which guide our choice

of literature fit for schools. It is true that history for schools must
be t(jld in a manner comprehensible by schoul-boys and school-girls

(though not, I submit, with the affectation of childishness which makes
so many school text-books so disgusting) ; and it should not presuppose

acquaintance with ideas and other experiences which an average school

boy could not possibly possess. But to admit so much is only to raise

the question further back in another form, " What history can the

school-boy digest and appreciate at the -s^arious stages of his school

career?" The answer to this question will vary v<ny much from
school to school, and even can be made to vary with the same bo}'

according as the teacher does or does not lay himself out to emphasise
the historical education essayed.

The school training in history must depen(J upon two main things:

the average pupil's capacity for interest and the relative part which
such history teaching is to play in his education. As to the latter, we
may set aside the rare boy who is going to become a professed historian.

The remainder of pupils will fall into two classes—those who will and
those who will not pursue the subj(?ct further under the auspices of a

universit}-—and the latter of these must receive our chief consideration
;

for they will owe nearly all their knowledge of history and nearly all

the benefits to be derived fiom it to their schools. It is true that the

school age is not in itself sufficient to fertilise the ideas which a read-

ing of histor}'- should implant, yet there is no reason why such a taste

for historical reading should not be then acquired that even without
additional university instruction a large number of those who have
passed through our secondary schools might profitably enjo}' the

numerous woi-ks cm the past which now accumulate dust on the shelves

of public libraries. It is b}' the reading of such works that the habits

of thought necessary to the citizen of a prosperous democracy are

to be trained. We oucht not to forget that the time is fast "oina
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bye when it is a valid excuse for other deficiencies, and a \alid claim
to good citizenship, that a man is good at his oivu business. More and
more it is demanded of the citizen that he be also wise in the aftairs

of the State. Nothing is better than history as a cure for narrow-
minded provincialism, fur idle tongues and seltish thoughts. Nowhere
can we learn better that fault-finding is not valuable criticism and that

the wise man reconstructs, but never ilestroys.

The first aim of the teacher of history' should be to encourage and
foster—in some cases even to implant^the germs of interest in men
and nations in byegone times. Admitting that as our first aim, what
vnU interest them ? That depends on many things—perhaps most upon
early training. For decently brought up children the most obvious

interest in history is a moral one. Parodying Tolstoi's criticism on
De Maupassant, we might say that the right moral attitude on the

part of the teacher towards his subject-matter is likely to be a very

important factor in his success—more important than even the intel-

lectual \irtues of lucidity and good argument. At an}' rate well-

brougiit-up children are quicker to appreciate character than stjde.

The story with a moral is the stor}' which is remembered ; only, I

should add, the moral must be in the story, not presented by itself at

the end. I am aware that this doctrine would appear shocking to

many professional historians. To them what they call historical truth

is above all else the aim and end of their labours, and that is right

for them. But historical fact has a moral interest, and it is one of

the greatest powers by which to move the young mind. I do not in

the least advocate making history lessons into sermons. There is

nothing so repulsive to the healthy young mind as preaching. But the

good teacher will avoid sermonising. One's earliest remembrance of

history is one of good kings and bad kings ; of heroes and cowards ; of

honourable knights and lying churls ; of tyrants and oppressed cities
;

of feudal lords and slaves, serfs and villeins. The interest in these

is surely a moral interest. Later interest in historic truth must be

based upon an enthusiasm founded on these early moral appeals.

Again, I do not wish that the teaching of history should be made
subservient to the narrow morality which alone is possible to boyhood,

but I do wish that the enthusiasms of that moral outlook, narrow but
forceful as they are, should be enlisted in interesting the pupil. Boy-
hood is the age for enthusiasm, for the hearty approval of chivalrous

conduct, for righteous indignation at oppression, for the applause of

noble aspirations made effective by strenuous personalities. A teacher

who can make nothing of this feature of the history lesson had better

confine himself to mathematics.

But some boys have not a generous appreciation for the moral

aspect of history. The ideal teacher would, I suppose, lead them to

the same end ; but in any case the method with them must be different.

Perhaps some among them can enjoy in imagination the spectacular

value of many a historical scene. Psychologically they may be good
visualisers. There is a current impression that the eye is the most
vulnerable point in the school-boy's defence against the master. la
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many subjects doubtless this is a true iiiipression, but witb leganl

to histoiy I am inclined to rank illustrations, lantern slides and maps
below moral attractiveness. To fix a wandering eye is to gain the

attention, and this may be done by photogi-aphs and the like; but only
frequent (perhaps too frequent) changes of such pictures will keep that
attention. And, after all, attention is one thing, real interest is

another.

History teaching should begin with such matters as appeals to the
natural instincts of the pupil's age. By all means let them have wars
and rumours of wars while the engines of destruction entrance the

imagination ; kings and coronations, festivals and fields of the Cloth
of Gold Avhile mere magnificence entices the mind to wonder and
admire. History is an excellent outlet for the sentiments of youthful
philistinism.

A certain amount of grinding hard work is necessary ; even if it

were not, it would still be desirable in order to impress the seriousness

of the subject. That hard work will inevitably be the learning of facts

and dates and a few genealogies. This is the grammar of histoiy, and
may be begun eai-ly and treated as vigorously as Latin grammar.
Dates and events may he written out fifty times as profitably as per-

fects and supines. The necessity for such impositions is, however,
something of a reflection upon the teacher ; for events can be made
interesting and dates can be taught efficiently as well as inefiiciently.

With regard to that matter, there can be no worse way than setting

strings of figures and facts to be learned by heart. The right way
is first to divide your period into centuries and then into decades.

The great difiiculty is to find in the boy's mind something which
will do to stand for a century. In default of anything better we
have to resort to a visual image such as a time line or a page in a note-

book. Then 3'ou start with a division into ten lines or spaces. At
first it will be sufficient for the pupil to know the right decade for

each event. Soon you will expect the pupil to know whether an event
comes at the beginning, middle, or end of the decade. Then he sliuuld

begin to construct time lines for himself and tables of chronology. In
these, again, mere lists are mistaken. I have here an example * of the

right thing. The great point is that all centuries are the same size

and all decades are the same size. I regard it as most important that

the pupil should make these tables for himself and keep them in books,

and not lose them or throw them away. The making of them is the

best way of teaching the chronology of a period, and makes it as

interesting as the old method makes it laborious. The example took

about an hour to make, and I think it is (juite full enough—perhaps
even too full for school work. Tliese tallies should be neatly and
clearly wi-itten, so that the whole may be taken in at a glance.

Middle and lower school work in history should consist chiefiy of

* Tlie exjiinple slioMed tli»^ principal dates and events of the tentli century
in European history in four cohnnns, the Empire, the Clnncli, France and the
rest of Europe—ten years to an incli.
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learning the outlines and the chronology in this way. It should be
accompanied by a series of lessons and the piepaiation of an easy text-

book.

How long a period should be coveied at school / More especially

in the early period of school instruction ? Should we do part or all

of English history! Should we do ino)-e than English history!* This
is a controversial question : I only give my own opinion. First, tlie

properly taught pupil will not be content until he has some sort of an
acquaintance with the whole stor}^ from pre-dynastic Egvpt to the
present day. But that is only to be completed long aftei- he has left

.school. I disbelieve in the teaching of universal history at school. It

can only be done so sketchily as to deprive it of interest for any but
much more mature persons than school-boys. And, further, the great

spaces and the long ages of time are desperately hard to imagine even
for the mature historian. It is only after considerable philosophical

reflection that it is possible to form any conception of Western ci\ili-

sation as a whole. Theiefoi-e I believe that we ought to confine school

history in its first stage to British history from Ecgberht to, say, forty

years ago. Some other period ought to be taught later for comparison
—Rome 133 b.c. to 81 a.d., or for the last three centuries B.C., or

Greece to the end of the fourth century. These are the traditional

periods for classical schools, but even for those who do not read the
classics they are not amiss, they are so much simpler than France from
Louis XIII to 1848, or any other modern period as interesting.

Between the ages of ten and fourteen, then, let us suggest outlines,

dates and principal events of British history from 800-1870. Between
fourteen and seventeen another period (perhaps of ancient history)

could be tauglit in the same way, and the English history should

receive a fresh treatment.

The object of the later treatment of history in schools should be
to accustom the pupil's mind to ideas and elements which are less

individually pei'sonal. They are sometimes called abstract, but to

my mind they are more truly concrete, in that they concern wider
spheres of reality, than the " simple separate person." To do this the

period must be limited. The connecting link is perhaps to be found
in great wars and great families—for the war is more than the general

and the victory, and the great family is more than its greatest repre-

sentative. Beginning from these, the teacher should develop a con-

ception of leading tendencies and their more striking complications.

Take, for example, the period 1G40-1714 : it is quite big enough.

You have stiiking personalities whose lives might be studied first

—

Charles I, Prince Rupert, Milton and Cromwell ; Charles II, Hvfle,

Shaftesbury, Danby ; James II, Monmouth, Jeffries ; William of

* This i)aiier lias more reference to English schools than to those of South
Africa, of which I have had no innnediate experience. Those ac({uainted
with them will 1)e bettei' ahle than I am to make the necessary modifica-
tions.—A. R. L.



298 Report 8.A.A. Advancement of Science.

Orange, John Locke, Charles iNIontague ; INIarlborough, Prince Eugene,
Godolphin, Harley and 8t. John. It is, of course, too early to intro-

duce the political works of Milton, Hobl^es and Locke ; but the teacher

should find in them better preparation for some of his lessons than
even in Gardiner, Clarendon, Macaulay or Lecky. Supplementing
biographical studies, he should try in occasional lessons (say once a

fortnight) to bring out the main tendencies. For the chief part,

which I think should be biographical, he will find excellent material

for most periods in Macmillan's English Men of Action Series, Put-
nam's Heroes of the Nations Series and Macmillan's Twelve English

Statesmen, besides the works of the historians just named.
During the later years more might be done to encourage students

to reproduce their knowledge in readable form. Too many boys are to

the end quite incapable of writing an orderly and intelligent account of

things which they know quite well. They labour at details without
any appreciation of their proper place. They ought to write short

essays—pieces of description and appreciation—with the help of their

books, certainly ; even copying from a good book may be better than
nothing. The reason why I emphasise this is not merely that examina-
tion efforts may be successful, but far more because the proper expres-

sion of a thought or sentiment is and continues to be the best way of

keeping up interest. The first interests which were stimulated at the

earlier stage recjuire reinforcement, and this is to be done by enlisting

the services of the passion for creation which is at the bottom of all

readable writing. A little guidance at the right time will turn
essay-writing from a distasteful exercise into a source of pleasure

—perhaps not with all boys, but certainlv with more than is usually

believed.

The great lesson of history, the unity of the life of mankind, the

continuity of common human nature, is hardly a school subject, but it

should be kept in view as the aim of all teaching. The experience of

youth is not wide enough to make it intelligible, and at school perhaps
the most we can do is to present some of the elements of a single

nation's life and show how the}' act and react upon one another. But
progi-ess and decline can hardly be presented except in the growth
and diminution of territory. Commercial prosperity may be indicated

slightly in the growth of, e.r/., over-seas trade ; but the figures of

public finance, the statistics of labour, population, birth-rate and death-

rate, Sec, and their significance, are beyond the school-boy. Nor,
though Chui'ch histoiy as a part of political histoiy is not out of

place, can the real religious life of a people be anything to a mind
which call have no idea of the soul of a people. Lessons on great

national enthusiasms, patriotic outbursts and the sacrifices which they

entail may lead the way, but they cannot go fai-, until the mind has

experienced for itself the entrancing vision of some ideal end or the

compelling force of some supreme obligation. These are lessons of

history which lie beyond schooldays, yet even at school we may read,

thiiugh we cannot fully understand, how.gi-eat ideas lay hold of a
eople as a people, ennobling laboui- and inspiring sacrifice.
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80 fill", then, !is my reHection.s lead to any positi\e results they uie

these :

—

(i) Two periods of school history teaching should provide the

grammar of history in chronology and facts, and develop

tlu'Dugh character studies of individuals an appreciation of

the less merely personal aspect of the study,

(ii) The hard work of the former should be chietly learning facts

and dates and constructing time lines in a reasonable way

;

of the latter it should be chiefl}' essay-writing,

(iii) The whole teaching should develop from story-telling through

question asking to set lessons, and should rely mainly on

the moral interest of history. If possible it should leave the

pupil with an intellectual taste for reading historical works

for pleasure.

In conclusion, though the novelty of these considerations be but

inversely proportioiiate to their truth, may I say that my experience

as a university teacher does not lead me to think that much advance

has been made in the teaching of histoiy since I too wasted two hours

a week in writing monosyllabic answers to questions of detail pro-

pounded by my master? If progress is slow, however, it is perhaps

sure ; and we may still hope to see order, rea.son and interest imported

into a part of our educational course which is too frequently chaotic,

unintelligent and dull.



3._FR0M A TEACHER'8 WINDOW.

By T. Cornish, M.A.

It was my original intention to use as the heading of my paper
^'The South African B03'," but on reflection it struck me tliat this

title had already become rather too hackneyed, and I also felt that it

was too glaring a plagiarism of the title of Mr. Way's paper read some
years back at a meeting of the Teachers' Conference. Not that the sub-

ject need ever cloj^, however frequently it may be dealt with and through
however many different liands it may pass. The "human boy," to

borrow Eden Philpot's striking phrase, is always with us, but he is

never the same. There are certain strains which run through all the

generations of boy life, but there are endless varieties of type. Any
one who has studied boy life for years, as I have done, will bear me
out in this statement. Of the boy it may be truly said, " Age cannot
wither nor custom stale his infinite variety." This is the case in the
Old Country, and this strikes the student of boy life more and more
each year of his experience ; but how much more is this the case with
the colonial boy. " The study of mankind is man," and the studv of

boy nature is best attained by the study of the boy.

There is this radical difference at the outset between the boy in

the Old Countiy and the boy in the colony : the one is the finished

article, the product of ages of tradition ; the other is " the boy in the
making," not the product of, but the germ of tradition. I do not
mean to imply that the boy in the Home Country is merely a machine
and merely the reflection of his environment, and therefore compara-
tively uninteresting. The boy is superior to his surroundings, and no
amount of tradition or " setting " can rob him of his individuality.

Even the finished article is human, and theiefore interesting. But the
interest is magnified ten times in the case of the "boy in the making,"
as you find him in the colonies ; not the accretion of ages, but just fresh

virgin soil, or, to change the metaphor, the rough cast which has not
yet been put through the moulder's hands. It may repay the time
spent, if we roughly and on broad geneial lines compare the one type
with the other ; and here T think it right to mention that T never read
jVIr. Way's paper, and only .saw some short extracts, including one
striking phrase, U* which I shall refer later on in this paper.

Let us take the points of comparison intellectually, physically

and, for want of a better word, ethically. A''iewing the two from the
intellectual standpoint first (though here I shall use many sweeping
generalisations, and leave the considci-ation of the question in detail to

a later part of this paper), it will, I think, be admitted by the warmest
friends of the colonial boy, and I rank myself as one of his warmest
admirers, that the Home Country boy is at a great advantage ; though,
wliile admitting this at tlie outset, and it would be ridiculous to deny
it or gloss it over, I wish to guard myself against making the admission
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tliat the 01(1 Country bo}-, qKa boy, is the intellectual .superior of the

colonial boy. He may or he may not be. The startling difFerence lies

in the environment, to use a phrase which exactly expresses my
meaning.

In England the young idea is taught to shoot very early, too

earlv, I am inclined to think, in many cases ; before he is out of the

nursery he is under the hands of a governess, or possibly sent to a

little select day school. At the mature age of eight or nine the jn-ocess

of forcing the hothouse plant begins in real earnest. Our young hope-

ful goes to one or other of the preparatory schools, which are dotted

thickly all over England, and within the last fifty years or so have

supplied, and well supplied, the first rung in tlie ladder of education.

Hei-e the boy is thoroughly grounded in grammar and the elements of

Latin and mathematics. At the age of ten he prol)ably begins Greek,

and to such an extent is the system carried that I have personally

known numbers of cases of clever boys, who at the age of twelve or

thirteen have read two or three Greek plays, some Thucydides, Homer,

Yirgil, Horace and so on. Of course this would be the case principally

of " scholarship " boys, but at any rate, to my own personal knowledge,

this is quite a common experience. Latin prose, of course, with all its

subtleties, presents few difficulties to the youngster in the highest form

at a preparatory school, and machine-made Latin verses are also turned

out to order. The boy in question is thoroughly well grounded in the

classics and possibly in a modern language, though he is profoundly

ignorant of his mother tongue, from an educational point of view ; but

of this more anon. Well, then, this finished article of thirteen or

fourteen goes on in due course to a public school, where he goes

through the regular mill of a classical training, and later on he pro-

ceeds to the university, perhaps finishing off his career with a first-class

in litterae humaniores at the age of twenty-two or twenty-three. This,

of course, is only a rough sketch, and has in view mainly the clever

boy.

iSTow, compare with this his confrere in South Africa. The latter

is, say, born and bred up on a farm many miles from a town or I'ailway

station. His earl}' education is perforce, in the nature of things, a

mere smattering, perhaps not that. He may attend a farm school, or

he may get some rudiments of education at the hands of his parents,

when they have time to attend to this ; but in .South Africa the

struggle for existence is a hard one, and little time can be spared.

Education is a luxury. The enviroimient of home life on the veld

seriously militates against intellectual progress. People live out-of-

doors in South Africa, and education—I mean, of course, intellectual

education—suffers thereby. Our boy, perhaps, for financial or other

reasons, lingers on at the home till he is fourteen, fifteen or sixteen

before he begins his regular school life. He has no intermediate

stepping-stone or training ground in the shape of a preparatory

school, so that when he arrives at a big school, what wonder that at

the age of fifteen or sixteen he is behind intellectually the small

English school-bov who has emerged from a six years' course at a
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preparatory school before making his debut nt Eton or Harrow. The
latter, the finished article, is already well grounded in and familiar

with the classics at any rate. There is where the vast difference lies,

and, to labour the point again, it is not merely the absence of the

preparatory school and the late stiirt at a big school which handicaps

the colonial boy : it is due still more to his surroundings and the

influence of climate reacting on the atmosphere of the home. The
boy in England, especiall}^ in the long winter evenings, is often a

voracious reader ; he has a wealth of light literature at his command
and there are no rival temptations to lure him from his books. Nor
is that all. He probably reads or hears read or discussed a large

number of daily and weekly newspapers, all brimful of politics and
news of other countries. The general talk, too, in an English home
would touch on topics which have an indirect bearing on a liberal

education. However manly the Home Country boy may be, and how-
ever little a natural bookworm, his surroundings are too much for him,

and consciously or unconsciously educate an^l broaden his mind and
powers of mental observation. Now contrast this with the South
African home. In the first place the young South African is essen-

tially an out-door boy. The seasons in this country are not nearly so

rigidly marked as the}^ are in the Homeland, and winter is often a

misnomer for the weather prevailing at that so-called season. The boy
is not driven indoors except on rare and exceptional occasions. Then,

again, the South African boy as a class does not care for reading,

nor are there the same facilities. The peinodical press, with all due
deference be it said, falls far beliind the English papers. The scope

of the articles and the news paragraphs is far moi-e local and pai'ochial.

In a word, the liorizon is limited. Again, South Africa is a practical

country, and looks at things from a practical point of view. There
is a constant struggle for existence with the elements and the rugged
natuie of the soil. Wliat wonder, then, if the general atmosphere and
surroundings of the home life give a tinge of the same practical element,

to the exclusion of literary tastes and pursuits. It is bound to do so

by the nature of things, and of course the meie intellectual growth of

the mental powers is thereby retarded.

We have shown that priind facie and ovving to a conibination of

natural causes, the South African boy will be probably intellectually

inferio)-, at any rate as far as the point of education reached. Now
let us take the "physical" side, and see how he stands as compared
with his English confrere in this respect. Here we find a very differ-

ent state of things, and the balance; more than redressed. The typical

English boy is a manly specimen, plays cricket and football well and is

keen on athletic sports of all descriptions. But the young South
African more than holds his own, and in some respects show.s vast

superiorit^^ In cricket, it is true, the young English boy with his

level grass playing fields and billiard-table pitches may excel ; though,

giv(;n the chance, as recent events have shown, the South African can
<levelo}) into more than a formidable rival. The superiority of the

English boy is due largely to the superiority of the grounds and



From a Teacher's Window. 303

pitclies on wliich he plays and the fact that a temperate climate is

more conducive to cricket. In Rugby football few could have a

doubt which is the better, boy for boy. No proof is needed to assert

the superiority of the South African boy. In my opinion a team of

small boys in this country would simply "crumple up" a team of the

same age in the mother country, and the success of the "Springboks"

and of the Rhodes scholars at Oxford shows what maturer years can

do. Jn athletics, too, the records of some South African schools would

compare favourably with those of any public school in England. But
this is not all. The South African boy is " born in the saddle "

;

riding comes as natural to him as walking ; it is born in him to be a

liunter and to shoot birds or game ; while as to rifle shooting and cadet

corps work, it goes without saying that here too he leads the way. The
country is his foster-mother, and the secrets of nature are an open

book to him. I have never seen such fine swimmers or divers as I

have seen out liere among boys. In every department of sport and
healthy outdoor life the young South African excels, and in point of

physique he need fear no I'ival.

We have now dealt, in general terms, with the South African boy,

as compared with his counterpart at home, with regard to intellectual

and physical qualifications, and the conclusion seems to be that if

the fonner is behind his rival in intellectual qualities, in the field

of sport and outdoor life the balance is easily redressed. Now let us

briefly consider the question of character and general bearing. There

is no finer or more attractive thing on God's earth than the typical

English public school boy. In England w^e get the real article and the

best type, at once the envy and despair of the foreigner. He has his

faults, but his virtues are many. There are exceptions, as in any
system, but these only serve as a foil to show off the genuine type,

the product of many generations of a system which produces the Mens
Sana in corpore sauo. For real manliness and straightness, for gentle-

manliness and a keen, nice sense of honour, for an utter abhorrence

of cant and snobbery, combined with the real sportmau's instinct,

there can be no better training ground found than the English public

school. I yield to none in my admiration for the English boy ; but,

given anj'thing like the same conditions, I unhesitatingly affirm that

we have his counterpart in the South African boy. I may be speaking

from an exceptionally happy experience, but I own that I have found

in the boy out here the same good tone, the same gentlemanly instinct,

the same manliness and good breeding, the same instinct of sport, the

same indescribable attraction and individuality, which is one's experi-

ence in England. I have heard people, who know nothing about it,

say that the South African boy must be rough and uncouth. I, on the

contrary, have found him the pink of true politeness and good manners
—inyeiiuiis puer, htyenuique pudoris—a clean minded, clean limbed

lad ; and the little dash of independence, which is apparent at the

outset, adds to rather than detracts from his charm and worth. I

have been thrown largely in the company of boys for six years out

here, and my judgment on this point, f<jrmed almost at first acquaint-
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ance, has never wa\ei'ed. Of course I am taking here, as elsewliere in

my paper, the case of the boy whose surroundings correspond, more-

or less, with those of the EngUsh public school, using the word public

school in the narrower connotation understood by the word in England.

INIv experience may have been a lucky one, but I have seen the boy

out here adapt himself to the system which prevails in England and

turn out the same article. The public school tone, the public school

system have been tried out here, and I at least am more tlian satisfied

with the result. I will go further (I am sjjeaking from a long experi-

ence), and say that I piefer the South African boy. I do not deny

that lie has his faults, but his many virtues blind me to his faults, if

they exist. The boy out here may carry his worship of athletics too

far, but even this, assuming it to be true, is a healthy fault and will

disappear with the progress of his education and the enlarging of his

mind. And here I might say that to my mind the great charm to

a teacher out here lies in this, that he has "virgin soil" to work upon,

that he can do so much by his personal influence ; the personal factor

counts for so much. At a great public school in England the rough

corners have long ago been rounded off by the centuries of tradition ;

the boy drops into a mould which is alread}- made for him ; there is a

ready-made atmosphere and environment, which of themselves exercise

a subtle but real influence on him. Not so, of course, out here in a

new country. The schoolmaster is one of the pioneers, and his work

is a noble one, and not to be despised. He may exercise enormous

influence on the rising generation of a new country. His work may
be hard, but he has the satisfaction of knowing that there is work for

him to do, and work which gi-ses him definite and palpable returns
;

and therein lies his compensation.

And this brings me to another point in this, I fear, somewhat

discursi^'e paper. To my mind, as the outcome of experience and what

I have seen, it is of the utmost importance that the very best teachers

should be sent out to a colony, and that it should not be regarded as a

"dumping ground" for the incompetent; and by the best teachers

I need hardly say that I do not mean the cleverest men intellectually

;

nor do I mean mere mechanical trained board school teachers. AVhat

is wanted out here, and here I am speaking of all the schools, and not

in the narrower sense as elsewhere in this paper, are men of large

sympathies, high ideals, high tone, manl}' instincts, sound judgment

and patience ; men who will set the tone and influence, as the born

schoolmaster can influence, the rising generation. There is no nobler

or more inspiring work for a man, and to my mind the work is as noble

as, and in the case of the young .South African layman, more valuable

than that of the parson. Such men are to be found, men with the

training of a public school and of one or other of the great universities

behind them ; men steeped in the best English traditions, men of large

views and high ideals; men wlio will broaden the mental outlook, bring

out the diamond from its rough setting ; always remembering that

"the boy is father to the man," and that the history of South Africa

lies with her sons and their early training and surroundings. If this
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could be realised, and the services of such men employed, the benefit to

South Africa would be incalculable. I am not speaking without book,

and to my mind it is deplorable and pitiable to see how this golden

opportunit}' is being lost. Mere formal training and aptitude, what I

may call a glorified black-board system, is not what is wanted out here.

A cramped formalism, a dry-as-dust system, which regards the mental
qualities of the boy only, and leaves out of account his physical and
ethical development, plays a poor part. The houi-s " in school " are

of importance, and that importance is not to be minimised, but what
of the " out of school " hours ? It is the playground, the outside

atmosphere, which makes the boy what he is. It is there that the

master should make his influence felt ; but it is there that, with rare

exceptions, the system in vogue out here and in favour with the

authorities fails so lamentably. There is a T- atmosphere about the

educational system out here, which limits its due scope and gives it

such a painfully narrow horizon. I speak strongly, but I feel strongly,

though I am aware that I am merely a "voice crying in the wilder-

ness." I have been led into this excursion into the field of la haute

politique, for which 1 must crave indulgence and pardon.

To take now some of the points of n.y paper in stricter detail.

How does the South African boy strike one (1) as regards teaching

and his lessons, (2) as regards discipline ? With regard to his work, I

heartily indorse the pregnant and powerful phrase which occurred in

Mr. Way's paper, already referred to, a phrase which made a great

impression on me. He said, "The South African boy has a genius for

work." I can fully corroborate this from m}'^ own experience. Every
South African bo}^ unlike his English compeer, has something definite

to work for. This definiteness in his studies has its advantages, but

it also has its serious disadvantages. The " Matric," say, is the key
to the professions. A boy wishes to be a lawyer or a doctor or a sur-

veyor ; he realises that this or the other profession is a closed door

to him unless he matriculates ; hence he has a direct and tangible

incentive and stimulus to work ; and he does work ! No hour is too

early for him ; no hour, if permitted, too late for him. " He scorns

delights and lives laborious days," but he has an object before him.

There is a wonderful receptivity about the South African boy ; a

dogged and patient plodding ; a pathetic desire to learn, and a warm
and touching response to any interest or trouble taken with him ; a

diffidence about his own powers, which sometimes proves a snare to

him and leads him to depend too much on his teacher and too little on
himself ; a perfect passion for " notes." There is something wonder-

fully inspiring to a teacher in the fact that his pupil is keen on his

work and will respond to all his efforts. But there is, it must be

remembered, the other side of the question. There is the narrow,

blighting effect produced on true education by the stereotyped

"Syllabus"; there is the "Examination Curse"; there is the limited

horizon and the gross materialism of the whole thing to damp the

teacher's energy and to freeze his aspirations. The inevitable result

is "cramming " and a low ideal, to "get on."
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In Latin the South African boy is painfully backward, but that

is easily accounted for. He has not gone through the mill or had the

sound grounding which the average English boy gets. Boys often

come to school late in life and are placed beyond their range of know-
ledge, and they never make this up. A book of Caesar or a speech of

Cicero is their goal, and there are many stumbling-blocks before even

that is reached. Yet I would not have Latin abolished. Abt^it omen!
The I'esults may not be great and the amount of acquaintance with the

language acquired very jejune ; but Latin is an unrivalled educative

agent. Besides this, there is always the danger in a young country of

keeping down to the level of what "pays," and what can produce

material results — a fatal policy. Curiously enough in English,

especially English grammar, analysis, parsing and the like, the South
African boy leaves the English bo}'^ sti*eets behind ; a curious satire

on our system of education in England ; but the fact remains, and I

don't think will be disputed.

History shares the fate allotted to it in a public school regime at

home, and practically "goes under." Greek is anathema maranatha to

the South African boy, if one may judge from his openly expressed

views on the subject, but it is undoubtedly an easy language to learn

after the first plunge, and a most paying subject for boys who aspii-e to

a high class in the matriculation lists. 1 have most pleasant associations

with mv Greek classes and with the quaint and ill-concealed aversion to

the subject. On the domain of mathematics I will not venture to

tread, except to say that the standard set out here seems considerably

higher than that at home, but boys seem to fail more than one would
expect. It may sound hopelessly old fashioned and out of date, but I

do wish out here boys could be imbued with a little taste for ancient

histor3^ The "Persian wars," the "struggles of Athens and Sparta,"

the " Punic wars," and the " Roman Empire "—surely something should

be known about these from a general, not a pedantic, standpoint.

The question of discipline is an interesting one, and not to be

dismissed with a few words. Discipline is so bound up with teaching

and the effect of the teacher's work, that its importance cannot be
overestimated. Discipline is lax in some schools out here, as it is in

.some schools in England ; and even where it is not lax throughout a
school, the laxity is often noticeable in isolated cases. This often, I

think, arises from an imperfect and inadequate knowledge of the South
African boy. To my mind it is axiomatic that the colonial boy can be
led, but cannot be driven. This was i-einarked to me on my first

arrival in South Africa, and years of teaching have convinced me of

its truth. It remains, then, to be seen what must take the place of

mere force and driving, which are patently useless. I think a master

need never find any ditliculty, however large the form and however
naturally unruly the boys, if he observes certain lines of conduct. He
must be strict. All boys, and the South African boy is no exception

to this rule, like a strict mastei*. The}'^ know where they are. But
by strictness I do not mean hard and fast rules, or a procrustean

system. That is not strictness, but pedantry. Then he must be fair.
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To apply the well-worn story of Dr. Temple at Rugby, he may be a

beast, but he must be a just beast ! In the third place a master, to

be successful with South African boys, needs, in my opinion, great

patience, especially with the backward or dull boys ; in a worrl, he

must study individual character. Again, he should never lose his

temper. If you lose your temper you are lost : in the case of a new
master especiall}'^, boys are eagerly on the watch for this, and they

know that the victory lies with them if they can succeed in putting

the master in a temper, or making him lose his self-control. It is

unnecessary to elaborate this ; all experienced schoolmasters will bear

me out on this point. Imperturbable good-temper has a most para-

lysing effect upon the insubordinate schoolboy. It seldom fails.

Humour is also a most useful weapon in the schoolmaster's armoury
;

and by humour I hasten to disavow any idea of sarcasm, the latter

being a contemptible and unfair weapon. How often do we see a little

saving humour or humorous view of things clear a strained " situation,"

and relieve tension. A little quiet humour goes a long way in solving

difficulties. Then, again, a master who wishes to get the best work out

of his boys, and to make the wheels run smoothly, must show sympathy

with the boy. He nmst try and remember that he was a boy once

himself and must come down to the boy's level, not try and show off

his own superior knowledge or cleverness. He must interest himself

in their work and in their daily games and interests. Boys will work

for a master who does this, who will not do a stroke for the man they

regard as a tyrant or a pedant. Again, I firmly believe in trusting

boys, and I have seldom known it fail. There may occur isolated

instances where the trust is abused, but these are rare, and the balance

is soon redressed by public opinion ; boys like to be trusted and tliey

respond to it. Punishments pure and simple are, to my mind, the sign

too frequently of a weak master. The best men never need them.

Impositions are senseless, and also defeat the end in view. In five

years I have only set one in school, and I am sure they could be done

aAvay with. They are, as a rule, the refuge of a weak master. Patience,

humour, trust and fairness will biing about with complete success and

absence from friction what thousands of "lines" will never accomplish.

Another safeguard with the colonial boy, and this applies more to him

than to the boy in England, is to fill up his time in school ; have a

definite scheme of work, and work at a good pressure all through the

hour. The boy soon falls into line when he sees that it is to his own
benefit, and out here what " pays " commands respect.

In conclusion I must ask the indulgence of my hearers if this

paper has been too discursive and if I have run off the track too often.

I do not claim for it that it has treated the subject scientifically, and I

have not attempted any very minute criticism ; but what I have put

before you is the outcome of my experience gained under happy

circumstances and aiuid enviable surroundings. It comes from my
heart and, if I have not shown enough discrimination or scientific

analysis, I can at any rate claim, I think, to have treated the subject

with sympathy. The title of my paper is the Schoolmaster, but I am

u 2
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painfully aware that the boy has had a knack of coming in at every

turn and corner, like King Charles's head in the case of " Uncle
Dick " ; the eternal boy, that engrossing and absorbing subject, that

most interesting and most baffling of all studies ; who is always the

same, yet never the same, a very chameleon of inconsistencies, with

lights and shades which are constantly varying, the plague of your
life, but the most cheery and attractive of personalities ! In my
attempted analj'sis of the South African boy, it will be noticed per-

haps that I have not diiferentiated him as Dutch or English. We
are one nation now, for better or worse ; Tros Tyrhisre mihi nullo

discrimhie habetur. And finally, as to my nominal, but, I fear me, my
sadly neglected subject, the Teacher, I would say : The schoolmaster

in South Africa, if he loves his work and does not regard it as mere
drudgery, has a happy, useful life. In this country, where the

"dignity of labour" is so richly recognised, he enjoys a good position

and status ; and if, from a financial point of view, his profession is not

a very lucrative one, yet he has the privilege of taking part in a work
which is second to none in importance to this subcontinent of ours,

with all its possibilities and dreams of future greatness. To my fellow-

teachers I say in the words of Virgil : fortuiiati . . . sua si bona
norint

!



4.—HEALTH TEACHING IN SCHOOLS, WITH SPECIAL
REFERENCE TO NATIVE SCHOOLS.

By Neil MacVicah, M.D., D.P.H., F.R.I.P.H.

The teacliinj^ of liealtli in scliools is a subject tliat in Soutli Africa

has not as yet received a great deal of public attention. Yet there are

reasons why in this country it should be regarded as of especial im-

portance. The chief of these is that we have here in our midst a
great native and coloui'ed population, whose ignorance of the laws

of health is a constant menace not only to themselves, but also to the

white race witli whom they mingle. The annual death-rate among
the natives and coloured people living in the chief towns of the

Cape Colony is very high. It averages about 40 per 1000 of the

population.

In these circumstances it is natural to look to the schools for a
remedy. It is difficult to see how else to reach the people most con-

cerned. This paper is an attempt to outline what is being done now
in this and other countries to provide health teaching in scho<jls, and
to discuss briefly the methods employed with a view to the require-

ments of native schools in South Africa.

Among the various school codes of the different countries several

quite distinct conceptions of health teaching have found expression.

In man}'^ training colleges instruction is given in what is called

" school hygiene." This refers to such matters as the cubic space and
ventilation of school-rooms, the early symptoms of children's diseases,

testing of sight and hearing, the study of school methods and curricula

with a view to the avoidance of unhygienic demands being made upon
the children, school hours, the children's food, p\fiy, cleanliness, the

special requirements of cliildren with defects and diseases, etc. This

is essentially a course for teachers.

In many schools lessons are given in elementary physiology, the

intention generally being to educe useful health lessons, and in this

connection the effects upon the human body of alcohol and narcotics

may be discussed.

In some countries lessons are given in "public liealth." Large
practical questions affecting the healtli of cojnmunities as a whole—for

example, water supplies, vaccination laws and the like—are explained

and discussed. The idea here is to prepare the scholars for intelligent

citizenship. In certain schools lessons are given in "first aid" and
"sick nursing," the latter including the care and feeding of infants.

It is thus apparent that the subject of liealth teaching in schools

is capable of development in quite a variety of directions, and in order

to avoid confusion as we pass in review the different systems, two main
principles may be stated which underlie the methods employed.

In the first place, it is obvious that the value of any system

depends upon what the teachers are taught. In examining any system,
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therefore, it will bring us to the heart of things if we first inquire who
the teachers are and how they are trained. In passing it may be noted

that the International Congress of School Hygiene, held in London
last August (1907), adopted a x-esolution that hygiene should rank

with the major studies in all Normal schools and other institutions

for the training of teachers.

Then in the training colleges one finds that there are broadly two

great ideals in health teaching. The first is to prepare the teachers

to conduct their schools hygienically, the scholars being regarded as

passive objects of their watchful care. The second is an advance upon

the first. It is to prepare the teachers to inspire their scholars with

the desire to live healthy lives, and actively to advance the cause of

health by their influence and example.

Great Britain.

In the British training colleges for secondar}' teachers one finds

the first of these ideals realised with perhaps greater thoroughness than

anywhere else. Although each college draws up its own S3'llabus, there

is remarkable uniformity of method among them. In every case physio-

logy is taught with an eye to school life, and the principles and prac-

tice of school hygiene receive the most careful attention. The second

ideal, that of influencing the scholars' minds on the subject of health,

does not seem to be aimed at at all in many English secondarj^ schools.

In the more modern schools, however, hygiene is taught.

In English public elementary schools a great deal of attention is

now being given to tlie health of the scholars. Medical inspection is

compulsory, and both doctors and nurses are specialising in the work.

The co-operation of teachers and parents is necessary, and it is found

that the best results are got where the nurses visit both the schools

and the homes. As the Boai-d of Education memorandum puts it,

" The home is the point at which health must be controlled ultimately."

By this system the three professions—teaching, medical and nursing

—

are combined in an organised effort to influence both the school and the

home. The system is only in its infancy, but it promises to produce

great results. In Germany a similar system lias been in operation for

the past fevv j^ears. Jt is a highly practical method of advancing the

cause of public health. For the elementary schools, the English

Education Board has suggested an outline course on health and
temperance, and recommends training colleges to include hygiene in

their elementary science course. The National Health Society and

other bodies are training special health teachers for the country

councils.

The United States.

Although every State of the Union has its own general educa-

tional policy, and the most diverse methods are employed, yet in this

particular subject, " Health," tliere is a large degree of uniformity.

The Americans regard the care of the body as one of the most im-
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portant matters that cliildreir can be taught, and elementary physio-

logy and hygiene are taught in—as far as 1 can learn—every State

in the Union. In most of the States the subject is taught to every
class, from the beginning to the end of the school course. In the
lower classes it is taught orally and combined with object-lessons ; in

the higher classes, by the aid of graded text-books and simple experi-

ments. It is obvious that this must involve a pi-etty thorough know-
ledge on the part of the teachers, and it is here that the system excels.

In many of the American Normal colleges, elementary anatomy,
physiology and hygiene are taught in a most thorough manner.
These colleges possess museums with osteological and other specimens,

laboratories and reference libraries for this purpose, and long courses

of lectures and demonstrations are given. A feature of the American
system is the emphasis that is laid upon temperance in connection with

the school lessons on personal hygiene. In more than a third of the

States the injurious eflfects of alcohol upon the human body are ex-

plained to the children in e\'ery public school. In several of these

States there is a rigorous law compelling teachers and school com-
mittees to teach this subject under penalty of fine or dismissal for

non-com})liance. The action of these American legislatures has given

a weight and dignity to the teaching of temperance which it could

hardly otherwise have attained. The Amei'ican school-boy is made to

realise that it is not a teacher with a fad that is exhorting him to

temperance ; it is the State, his country, that is solemnly adjuring

him to grow up a temperate and self-respecting citizen. It is too soon

yet to judge •finallj' of the results of this teaching, but so careful an
observer as Mr. Mosely has expressed the opinion that the greater

sobriety of home-born Americans as compared with immigrants from
Europe and with English people is to be attributed in part to the

influence of the schools. The medical inspection of school-children is

now also being introduced into America.

Canada.

The Canadian system in the main resembles the American. Physio-

logy and hygiene are universally taught in the elementary schools. In
New Brunswick, Ontario, Prince Edward Island, Manitoba and Nova
Scotia, temperance is emphasised as a special branch of the subject,

Nova Scotia possessing a law which compels teachers and school trus-

tees to comply under penalty. As in America, great attention is paid

in the Normal colleges to physiology and hygiene. In Nova Scotia

there is a special school for domestic science attiliated to the Normal
College, where women teachers take a one year's course in cookery,

household chemistry and bacteriology, physiology, first aid and home
nursing, hygiene and home sanitation, laundry and other practical

subjects. In the Normal colleges of the province of Ontario there is

a similar course, and in addition sanitary legislation is studied. In
the Saskatchewan proposed new code, hygiene under the divisions

personal, household, municipal and national is to be taught in all
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the classes of all public schools. It will be seen, therefore, that in

Canada health teaching has been developed with great enterprise and
originality.

Australia and New Zealand.

In health teaching Australia and New Zealand are moving along

ines similar to those of Canada and the United States.

The American Colonies and Possessions.

Wherever the Americans have gone as rulers and educators, for

example, in Hawaii, the Philippine Islands and Porto Rico, they have
carried their S3'stem of health teaching with them.

One very interesting circumstance has modified the American
educational system in the Philippines. An American official report

states that in these islands "larger place is given to science work than
is usual in the public schools of America," and that this is attributable

to the influence of Japan. The Japanese in their schools have gi\en

special prominence to scientific subjects, with the deliberate intention

of counteracting the ancient superstitions of their people.

British Crown Colonies and Protectorates.

During recent years a quite unique system of health teaching lias

grown up in many of the tropical possessions of the British Empire.

The system owes its origin to a medical man, Sir William MacGregor,
who was at the time Governor of Lagos. Its rapid adoption through-

out the Empire is due to the energy of the then Colonial Secretary,

Mr. Chamberlain.

As the system was designed for native African schools, and in

them has met with marked success, it is important for our purpose to

learn how it was set agoing. A despatch from Sir William ]MacGregor

to Mr. Chamberlain states that the first step he took—a very necessary

one—was to win over the education autliorities. He next organised

courses of lectures by the medical ofiicers in the leading towns of the

colony. These lectures were for teachers and others interested, and
were followed by examinations.

" All lectures," he explains, " were illustrated by lantei-n slides

and by such practical demonstrations as occurred to the ingenuity of

the lecturer." One of the medical officers. Dr. Obasa, a native, de-

livered his lectures in the Yoruba language. In the town, Abeokuta,

in which he lectured, the municipal authorities were so impressed that

they did what they had evidently not thought of doing before. "They
appointed a staff of vaccinators and sanitary inspectors." Di'. Obasa's

lectures were published as a text-book for native schools. After a

lai-ge number of the teachers in the country had obtained certificates,

the subject (sanitation) was included in the school code on a level with

the three R's, and organised teaching accompanied by practical demon-
strations was set agoinc: in all the schools.
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The West African system of health teaching is remarkable on
Account of the effective co-operation that exists between medical
officers and teachers. It is still more remai-kable for its aggressive
character. It is not content witli defensive measures, with mere per-

sonal hygiene. It takes the scholar out to reconnoitre the enemy's
position, shows him where disease is lurking, teaches him to assume
the offensive, makes him almost a specialist in disease prevention.

India.

In India lessees in hygiene are given in the training colleges of
most of the provinces. In some only, school hygiene, in the limited
sense of the term, is taught, the English system having been trans-

planted to India. In others, in Bengal and Burma, for example, the
lessons are wider in their scope and are adapted to local conditions.

Continental Countries.

Glancing for a moment at one or two continental countries, we
find that in France hygiene and temperance are taught in all public

schools. Normal schools included ; in Finland temperance is taught
in all public schools and also hygiene in the higher schools, while
Norway, Sweden and Denmark are moving along similar lines.

South Africa.

I have left South Afiica to the last, so that we might have data
by which to judge how this country compares with others, and
especially with the other British colonies in respect of its health

teaching.

Taking first the two new colonies, we find that in the Transvaal,

phj^siology and school hygiene are taught in the Normal College, and
hygiene and temperance are beginning to be taught in the upper
standards.

In Bloemfontein Normal College there is a very thorough course

in school hygiene. There is also provision in the code for teaching

hygiene in the European schools of the Orange River Colony.

In Rhodesia hygiene, with special reference to malarial fever, is

included in the elementary curriculum of European schools, also in

native schools as far as possible. In Natal there is no special health

course for teacliers, but the Department instructs teachers to devote

half-an-hour every week to the subject in their [schools. In the Cape
Colony very little so far has been attempted. Physiology and hygiene
in relation to school life are included in the examination for the higher

kindergai'ten certificate. In the elementary kindergarten course the

subject is not included, nor in any of oi-dinary teachers' courses for

1st, 2nd or 3rd class certificates.

Some ideas on health may be conveyed in connection with school

method. Health readers ha\e been recommended by the Department,
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but these in the hands of teachers unfamiliar witli the subject are
hardly Hkely to do much real good. In some town scliools, for

example, in the Cape Peninsula, health is taught along with domestic

science. If, however, the principle is sound that a thorough course for

teachers is the essential condition of successful health teaching in

schools, then it is only in the two new colonies that this condition is

being fulfilled. In the Cape Colony, where the great majority of

natise teachers are trained, there is no health teaching whatever in

the Normal schools.

This brings nie back to the point from which I started. In South
Africa the great danger to public health lies with the natives. It is

they who are likely to spread infectious or contagious diseases. It

is their unhygienic habits and their ignorance that require to be

remedied. However perfect the system of health teaching in European
schools may be, let us say in the Orange River Colony, it is only

reaching half the inhabitants. It is out of the question to say that

natives will not respond to health teaching. The experience in West
Africa has been that they respond very readily. And in South Africa

the Medical Officer of Health of the Cape Colony in his Report for

1906 urges that natives should be instructed how to prevent the

spread of tuberculosis, and says the native is "quick to recognise the

vahie of preventive measures against disease when these are explained

to him by those in whom he trusts, and once having recognised he
rarely neglects to carry the measures out."

The great difficulty in teaching health to natives is the under-

lying stratum of superstitious ideas that is present in all their

minds. The education they are at present receiving hardly disturbs

that stratum. Certificated native teacliers are often as firm believers

in witchcraft as their heathen neighbours. I would suggest that it

would be well to follow the Japanese method of dealing with this

difficulty, and give native teachers some practical knowledge of botany
and other scientific subjects as well as of hygiene with a view to

cultivating in them the scientific or truth-searching in place of the

superstitious or credulous habit of mind.
The ravages of tuberculosis and other preventible diseases and the

proneness of many natives to alcoholic intemperance are also reasons

why health and temperance should be taught in native schools.

The teaching sliould be adapted to the special needs of the native

people, the experience of other countries being made use of as may be

found flesirable. I would urge, further, that in order to save health

teaching from stiffening into a mere dead subject in a code, the course

in each Normal College should be framed, as is done in Englanrl and
America, by those who are responsil)le for tlie teaching.

In conclusion, I must express my indebtedness to the many
superintendents of education, heads of colleges and others who have
given the most courteous and often painstaking attention to my
inquiries.
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5.—THE TEACHING OF LATIN.

By W. A. Russell, M.A.

The teaching of Latin in the schools and colleges of the future

will, in the opinion of many authorities, be directed to giving the
student the power of reading Latin literature with intelligence and
with some appreciation of the finer qualities of the language. Practice

in prose composition, which still occupies a large part of the student's

attention, will probably be more and more curtailed until it comes to

be simply the doing of grammatical exercises, sufficient to give the
needfulknoNvledge of the usages of Latin syntax.

My purpose in the present paper is twofold. An endeavour will

be made to elucidate that method of teaching Latin which in my
opinion will lead most rapidly and certainly to the end desired, viz.,

the reading of Latin with intelligent appreciation. At the same time
I shall endeavour to show—a somewhat ambitious undertaking for

my powers—how this method is based upon and throws light on the
fundamental facts and laws of human thought and its expression.

Reading with intelligence is a phrase much used by inspectors of

schools. It means that the pupil follows the sense of the passage he
is reading, and reads it in such a natural manner that the sense is

clearly apprehended by the listener. A pupil may, and often doe.s,

read oft' each single word in the sentence correctly and yet fail to read

with intelligence. In what does he come short ? In this—that he has
not observed the relationship between the separate words. He does

not read them with their proper grouping. For the meaning of a

sentence does not flow evenly into our minds, one word after another.

Rather, it enters, as it has been said, by pulsations, phrase by phrase,

and clause by clause. Intelligent i-eading means good word-grouping.

When this is achieved, the mind advances from idea to idea by a kind

of natural logic in such a manner that the full meaning is realisefl

when the end of the sentence is reached.

Tried by this criterion, very few of our scholars i-ead even easy

Latin with intelligence. Even after they know the meaning of a

sentence, they approach it as if they were uura\elling a tangled skein.

And yet, to appreciate the form of Latin literature, one must read the

language as the Romans did—that is, with a clear perception of its

peculiar word-grouping.

A general name is needed for these " word groups." " Phrase "

and " clause " have been used already to designate some of them, but
there are word groups which are technically neither phrases nor clauses.

Indeed, a single word may constitute a unit. On the analogy of the

expression "algebraic term," I would suggest "logical term" as a suit-
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able designation for a word group. Intelligent reading would, then,

.signify the rapid—almost instinctive—recognition of the successive

logical terms in a sentence.

I shall endeavour to show that to acquire this power is not so

difficult as it might at first appear. For the original and fundamental

terms, in Indo-Gerraanic languages at least, fall into a certain number
of well-marked categoi'ies. The use of these has been, no doubt, widely

extended by analogy ; but the type is readily recognisable.

The study of word groups (or logical terms, as it is proposed to

call them) belongs to the domain of S3'ntax—that part of grammar
which treats of the functional relationships of words in a sentence.

At the present day the principles of syntax are taught in school

mainly under the form of analysis of sentences. This grammatical

exercise was introduced into Scotch schools from German}'^ some fifty

years ago, largely through the influence of Professor Bain of Aberdeen,
a man who has left a deep impress on all our grammatical teaching.

It soon came to be a very important part of the English lesson, being

regar'ded as peculiarly valuable for the cultivation of clear thinking and
logical expression. And it is a valuable exercise for these purposes

;

but most educationists would agree that there grew up a good deal of

pedantry and formality in connection with it, so that the actual result

of the analysis for the pupil was sometimes to darken what it had been

intended to illuminate.

I go further than this, for I think that the fundamental doctrine

of the old analysis—the division of the sentence into subject and
predicate— is not wholly correct, and that this analysis is applicable

to only one type of sentence, and that not of the greatest importance.

But to this I shall recur later on.

A new analysis of the primitive syntactical conceptions is put
forward in this paper. An attempt is made to apply the facts and
ideas of the theory of mental development to the theory of syntax and
to exhibit in a concrete and realistic manner the original scheme of

syntactical relationships -the primitive categories of the human under-

standing as I think the}^ might be called—on which the logic of early

speech was based. I hope in this way to recoAer for our fundamental
grammatical ideas some of that original freshness of feeling which has

been dulled by the continued use of such abstract and formless terms
as subject, indirect object, adverbial extension of predicate, adjectival

enlargement of subject, etc.

The analysis of the simple sentence is considered in the first part

of the paper, and the complex sentence is briefly dealt with in the

second part.

I. The Simple Sentence.

In analysis the point of attack is all important, and for the

student of syntax a consideration of the nature of the verb is the best

.starting-point. The reason is easily given. The verb expresses action,

doing, movement ; and action, doing, movement are what our bodies
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are made for, and what, primarily at least, our minds take most interest

in. The first intelligent notice the infant takes is directed to the
movements and doings of its mother and nurse. In Nature's school

dohiif it is the method of instruction employed. She has, thei-efore,

implanted in the child's mind the instinct to observe and to imitate

the actions of the persons with whom it lives. Long before the days
of e\olutionary psychology Wordsworth noticed this, and wrote about
the six-year-old actor conning another part with "new joy and pride."

"^As if his whole vocation

Were endless imitation."

Interest in the domestic animals comes next, for they also move
and sometimes bite and scratch. On the other hand, Wordsworth's
Intimations notwithstanding, interest in the larger and more per-

manent features of nature awakens late both in child and race.

The strong instinctive interest in action, especially human action,

persists. Quicquid agunt homines still forms the oi'dinary subject of

conversation and the newspaper. And I would draw particular atten-

tion to the fascination there is in the sight of strenuous personal action

—as, for example, in the wild energy of a battle.

Even if we should not care to see the actual struggle represented,

as the Romans did in their gladiatorial shows, we read about it with
interest in the novels of Sir Walter Scott or Robert Louis Stevenson.

As action then claims our first—and, indeed, absorbing—attention,

it folloM's that the normal type of sentence is that in which an action,

generally a human action, is the central idea.

Before proceeding to its analysis, I wish to show that one most
important result has followed from this dominant character of the
action sentence. Its predominating influence has brought it to pass

that all sentences are constructed on its model, and a feeling has been
engendered that a sentence, if it is to be grammatical, must have a
verb, even though it be only the semblance of a verb. This was not
originall}'^ the case. There were verbless sentences—as, for example,
sentences concerning the qualities of a thing. A man tasted a berry
and found it good. " Good berry " was an earlier and more natural

way of saying this than "The berry is good." In KaXo^ o Trar? the

etTTi is not understood, as grammarians assert ; it was added in later

times.

The substantive use of the vei-b " to be " is not primitive. The
forms of this verb are no doubt old, but its meaning was evolved com-
paratively late in the history of speech. The logical copula " is " is

later still. A sentence such as "man is mortal" does not represent
an original type, though grammarians and logicians with their doctrine
of subject and predicate have taken it as typical. The predication
simply consists in the mind thinking the ideas "man" and "mortal"
together and finding no contradiction in them. It does not lie, as is

asserted, in the use of " is." For " is " is also used in the question
"Is man mortal?" What purpose, then, does the insertion of "is"
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serve I It simply serves to give a feeling of life and movement and so

of greater reality to the sentence. For the mind apprehends more
vividly what is put before it if the sense of motion is conveyed, just as

our idea of a circle as an immobile ring is not so vivid and fertile a

conception as our idea of it as a point moving at a fixed distance from

a given point.

The division into subject and predicate makes for clearness in a

sentence like the one given above. It implies that sentences consist

of two parts, one of which, the subject, we know already ; the other,

the predicate, gives us new information concerning the subject. This

is a good analysis of a philosophic definition and such-like sentences.

But, as we shall see immediately, in most sentences there are not

simply two ideas, but often four or five distinct ideas, and the act of

predication must think all four or five together. The notion that a

.sentence must be divisible into two parts, subject and predicate, seems

to arise from an idea that we can think only two things together at

once, whereas we can, and generally do, think several things together.

We now begin the work of analysing the simple action sentence

;

but the new analysis promised will turn out to be a \ery ancient

analysis indeed, older than the scientific study of grammar. For the

method will be simply to use that ancient and interesting family of

words, the interrogative pronouns and adverbs. Taking the action as

our central idea, we shall ask : (1) Who did if? (2) On whom was it

done ? (3) For whom was it done ? (4) How was it done 1 (5) The
interrogatives of place—Where, whence and whither, and how far ?

(6) The interrogatives of time—When and how long? The answers

to these questions, it will be found, cover most of the field of primitive

thought. Take an action of thrilling interest like a murder-tragedy

;

they give—the place ; the time ; three principal dramatis personae, and
the instrument.

It will be observed that one important interrogative has been
omitted—namely, Whj^ ? This interrogative will be discussed when
we come to the complex sentence.

We shall consider the first two questions together, Who did it?

and On wh(^m was it done ? subject and object, as they are called ; for,

being antithetic, they will illustrate one another.

Victor and victim, slayer and slain, eater and eaten give the

primitive ideas of these two grammatical conceptions. In his early

struggle for existence on the earth, when the larger carnivora were

still common, man's energy must ha\e been mainly directed to the two
great ends (i) of killing that he might eat, and (ii) of escaping the fate

of being eaten.

But we shall perceive more clearly the difterent feelings associated

with the ideas of subject and object, if we consider the words for the

first personal pronoun, when used as subject and object respectively,

viz., " I " and " me." For it is from the thoughts and feelings we have
of ourselves that we obtain our ideas of the thoughts and feelings of

other people. From the thoughts and feelings of ourselves as subject

and object, we come by our thouglits of subject- and oVjject in general.
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Contrast, therefore, tlie words "T" and "me." Though the person re-

ferred to is the same, there is so much difference in feeHng tliat we use

two difterent words. " I," egoistic, masterful, pntud of strength and

daring, breatlies that sense of personal power of action which is so

much to us. " Me," on the other hand, humble, submissive, broken,

gives the feeling of unresisting passivity.

In his book on Psychology Professor James analyses the bodily

sensations most intimately connected with this feeling of personal

agency. He states his conclusion in the following words :

—

"That in some persons at least the part of the innermost self

which is most vividly felt turns out to consist for the most part of a

collection of cephalic movements—of 'adjustments' (which for want of

attention and reflection usually fail to be perceived and classed as

what they are) ; that over and above these there is an obscurer feel-

ing of something more ; but whether it be of fainter physiological

processes, or of nothing objective at all, but rather of subjectivity as

«uch, of thought become its own object, must at present remain an

open question."

Again he says :

—

" If we divide all possible pliysiological acts into adjustments and

executions, the nuclear self would be the adjustments collectively con-

sidered ; and the less intimate, more shifting self, so far as it was

active, would be the executions. . . . The peculiarity of the adjust-

ments would be that they are minimal reflexes, few in number, inces-

santly repeated, constant amid great fluctuations in the rest of the

mind's content."

Here I should like to throw out a suggestion. Do not these

primary reactions, which Professor James describes as acts of adjust-

ment, correspond closely with the inward feelings expressed by that

small but interesting class of verbs, the auxiliaries of mood—will,

shall, can, ma}', must 1 In confirmation I would direct attention to

the fact that instinctively these verbs are always kept in the closest

touch w4th their subjects, sometimes coalescing with them, when
personal pronouns, so as to form one word, while they are often

separated a long way from the infinitive that denotes the more
external action which Professor James calls tlie e.vectttion.

This sense of personal agency is, therefore, the origin of our con-

ception of the grammatical subject.

One objection to this theory will readily suggest itself. What of

the passive voice? it will be asked. Here the object of the action

becomes the subject. But the history of the passive confirms the

theory. For the passive voice was late in development and was in

its origin impersonal, and the object of the action remained in the

accusative. Saxum frauijitur really meant —Breaking is done on the

stone.

I shall endeavour now to investigate more closel}'' the ideas and
bodily sensations connected with the primitive conception of the giam-

matical object. 8ome observations on the subject of gender in the

Indo-Germanic languages will perhaps throw light on the question.
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Sex was a fact of great interest to primitive man, and its distinc-

tion in language—gender—appears very early. With the tendency to

personification among ancient people, gender, masculine and feminine^

was attributed not only to persons and animals, but also to things,

probably in accordance with the popular estimate of their greater or

feebler activity. Later, when the difference between the person, who
can act, and the thing, which can only be acted upon, became clearer

in men's minds, neuter genders made their appearance. We often say

a neuter nominative is the same as the accusative, but, to speak cor-

rectly, a neuter originally had no nominative case. This is evidenced

by the fact that the inflection m, which is the sign of the accusative

case in masculine and feminine words, as ]noer^om and puellam, became
also the sign of the neuter gender, as in donum. Clearly a close

analogy was felt between a person, when the object of an action,

and an inanimate thing that had neither motion nor force of its

ov/n.

As regards the primitive conception of the object, I believe we
shall not be very far from the facts if we picture mentally to ourselves

the effect of a heavy blow which, inflicted on a man, would stun him
and paralyse his powers of willing and acting ; or, if inflicted by him,

would reduce the erstwhile active body of his victim to the condition

of inert matter.

Any severe shock—even a mental shock—^may produce this paralys-

ing effect. In the Athens of the days of Socrates manners were gentle,

and bodily violence did not often occur ; but a public accusation was a

thing to be feared. Accusers were common enough and dangerous

enough. It is curious that the Greek name for the "objective" case

was the " categoric " case, the case of the accusation. And yet how
often is a man, when placed in such a situation, robbed of his faculties,

and, as it were, stunned. In his encounter with Protagoras, Socrates

describes his feelings thus:

—

" Here many of the audience cheered and applauded. And I felt

at first giddy and faint as if I had i-eceived a blow from the hand of

an expert boxer, when I heard his words and the sound of the

cheering."

The third question concerning the action was—For whom was it

done? C'lii bono?—the indirect object, as it is called in English gram-

mar—an unfortunate designation that has proved a stumbling-block ti>

many generations of school-children. Yet the root idea is clear. A
man's voluntary actions are in the great majority of cases done with a

purpose, for the benefit or the injury of some person or persons. In

childhood and boyhood his actions are mostlj^ self-regarding—in baby-

hood entirely so ; but as he grows older his interests extend. He
thinks and works for his family, his tribe, his city, his country ; or,

if he is actuated by religious feeling, distress and suffering appeal to

him no matter where they may be found.

The Latin name is excellent—Dative, the person to whom it is

given, the recipient. In the modern conditions of life one is apt to

forget what a large part giving played in the communities of early
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iiiankiiul, before the use of coined money as a ciieulatiug medium and
the aetessibility of shops and hotels took away tlie necessity for it as a
recognised institution. A man was expected to share his abundance
with the members of his tribe ; even strangers could claim libei-al

rights of hospitality. No doubt in the long run things worked out
roughly even ; and the man who gave to-day received in his turn to-

morrow. Still it was a lesson in liberality and gratitude.

In later times the introduction of nioney and the connnercial idea

of exchange, where one gave in oitler to receive, brought in the new
virtue of just and honest dealing—a full measure and a fair price.

And there is a higher development still. I quote again from Professor

James :

—

" We hear, in these days of scientific enlightenment, a great deal

of discussion about the etiicacy of prayer ; and many reasons are given

us why we should not pray, whilst others are given us why we should.

But in all this very little is said of the reason why we do pray, which
is simply that we cannot help praying. It seems pi-obable that, in

spite of all that 'science' may do to the contrary, men will continue to

pray to the end of time, imless their mental nature change in a manner
which nothing we know should lead us to expect. The impulse to

pray is a necessary consequence of the fact that whilst the innermost
of the empirical selves of a man is a self of the social sort, it yet can
find its only adequate socius in an ideal world."

The grammarian was well inspired who first spoke of the dativus

ethiciis ; for helpfulness, gratitude, just dealing, faith, the social and
ethical virtues of mankind find their expression in this case.

The fourth question concerning the acting was—How was it done '?

and in its most ccmcrete meaning refers to the instrument employed.
Man's first instruments were, no doubt, those gi\en him by nature

—

hand, feet, teeth ; and it is a commonplace to observe that he was born
with a weaker bodily equipment for ofi^ence or defence than any of the
large beasts against whom he had to contend. But he was given a
hand and also the ingenuity to fashion and to use weapons and
instruments. Man is the instrument-inventing-and-using animal.

There is an interesting passage in the 1st Book of Livy, where he
describes the great sacrifice of the tSuovetaurilia. Amongst other

details he remarks that the priest struck down the victim " Saxo
silice," with a fiint stone. This curious custom, preserved by the con-

servatism of Roman ritual, carries us back to the stone age of mankind,
and shows us the earliest implement of the human race— the stone axe.

Witli its aid primitive man fought wild beasts, dug the ground, felled

the tree and laid the foundations of our present material civilisation.

From the stone axe as its J'ons et oriyo there has been developed all

that wealth of elaborate and ingenious machinery which man now
employs in his agriculture, his industries and his transport system.

If not an artist, there is, at least, an undeveloped artisan in most
men. The question " how " therefore appeals to a very large fund of

curiosity in human natuie. For ci-aft and cunning, iji the older anrl

better uses of these words, won great and genuine respect in early times.

V
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The later grammatical conception has been widened i)ito the ideas of

manner and degree.

The fifth question deals with the ideas of place, and primarily

expresses itself in the three interrogatives whence, where, and whitlier.

The interrogative " how far" comes later.

The pre-eminence of the animal lies largely in its power of loco-

motion. The plant is rooted to the ground, but the animal at will

can change its habitat. Man has a deeply rooted instinct both for

travel and for home. And primitive )nan has a keen eye for locality

—a faculty civilisation tends to destroy.

Liberty of movement bulks largely in man's subconscious mind.

If he has it, he is free ; when it is curtailed, he feels caged and is

restless and uneasy. It is a verj' considei-able hardsiiip to children to

be shut up in school. If they are to be happy, frequent intervals

should be given them to exercise their legs.

From his power of locomotion spring man's quantitative icleas of

.space. Just as the idea of device comes mainly through the use of the

hand, so the first definite knowledge of tiie properties of space has

been developed through the use of the legs. For a man is, as it were,

a natural pair of compasses. His pace is his unit of length. Each
journey in his early days is a lesson in practical geometry. There has

been much discussion as to whence man got his geometrical axioms.

Surely some of them were gathered in the first instance aiahulaudo.

The question with regard to the time of the action—the when
and how long of it—forms our sixth category. There is a very

intimate connection between our thoughts of time and our thoughts

of motion. Perhaps our first idea of abstract time was gathered

from the deep-seated feeling of the rliythmic movement of our life.

The beating of the heart, with its regular periodic and bai-ely per-

ceptible movement, may be the origin of our idea of the ceaseless

even steady passing of time. From this perception of the passing of

time, however obtained, we get the ideas of past, present and future
;

and so closely do we associate the thought of time and of action that

the form of the verb, tlie tense, iiidicat^s also the time.

The ordinary definite periods of time, as conceived by primitive

jnankind were, no doubt, night anrl day, evening and morning, the

year and its seasons, his own life with its successive ciges of childhoo«J,

youth and manhood.
We have now completed our study of the funtlamental teniis of

the simple action sentence ; and an important and interesting fact

calls for attention. If this scheme of primiti\e logical relationships, as

<letailed above, be examined critically, it will be tV)und to coiiicide

almost exactly with the original Indo-Germanic case system. Thus
the nominative expresses the doer or agent; the accusative, the person

on whom the action is done ; the instrumental, the means with which
it is done; the ablative, the place whence; the locative, the place where.

By an easily felt analogy the accusative expresses the place whither

ajid also the space how far (for powers «»f locomotion overcome the

resistance of space an<i distance). By anotlier intimat<'ly felt analogy,
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time when aiul time how long are expressed by the same cases as tlie

corresponding ideas of space.

One case, it will be observed, has not yet been mentioned, the

Genitive. It is adjectival in nature, not adverbial ; that is, it ex-

presses association not between a thing and an action, but between
two things. The English designation for it—possessive—is a good
name, one of the most important associations being that recognised

between owner and property.

We are now in a position to apply the results of oui- analysis to

teaching. The fundamental question concerning aTiy language is, In

what maimer does it express these fundamental relationships ?

Latin is an inflected language ; and, if the ablative be treated as

a, composite case, comprising the instrument, the true ablative, and the

locative (the two latter being distinguished by the prepositions ah, ex

and in), the Latin case system can be made to correspond completely

with the primitive Tndo-Germanic.

English, on the other hand, has become an unintlected language.

The man killed the beai-. The bear killed the man. Though there

is such a vast difference in meaning between these two sentences, yet

the words in both are identical. The difference in meaning is shown
by the order onl}'. 8uch a method of distinguishing the difference in

meaning would have seemed miserabh' inade([uate to one accustomed
to the use of inflected speech. When the words for " man " and
" bear " changed their forms to suit the different mental images of

killing and of being killed, the meaning was borne in upon the hearer's

mind with more feeling and in a more vivid and convincing manner.
The difference between inflected Latin and unintlected English

will be best exhibited if we endeavour t<» represent, as f<jllows, in an
English sentence the force of inflections.

The following sentence has been constructed to contain examples
of all the fundamental terms :

" In the evening on the bank of the

river the hunter with his arrows killed a stag for his wife and
children."

The force of Latin inflections might be thus represented in

English : Evening the time, the bank of the river the place, hunter

the agent, his arrows the instrument, his wife and children the

persons interested, stag the object, killed the action.

It will be observed, in the first place, that in an inflected

language the order of the terms is free. In the sentence given

above we might jjlace the terms in any order without altering the

sense. We might have begun with the action, or with the instru-

ment, or with the object, and proceeded to arrange the others in

the succession that seemed to us the most striking. Order affects

the emphasis, but not the general meaning of the sentence.

In the second place, the movement of the sentence is slower,

but the meaning comes more impressively. The Latin words rex and
reyeni are both translated by English " king," but they signify much
more than the woi'd " king " df)es. In addition to the bai'e idea of

king they also convey the idea of the king's attitude, his relationship

v2
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to the action, an idea for which in an English sentence one must look

to the context. Accordingly in Latin the mind dwells longer on each

terra ; there is more thought to take in.

Some illustrations of the freedom of the order in Latin and the

force of inflections are now given. The adjective aflFords the most

striking example. In English the attributive adjective must be placed

beside the noun it qualifies, as proud man, fair woman ; while in Latin

it must have the same inflection as the noun it qualifies, i.e. the speaker

gives the adjective the same attitude, the same logical relationship to

the action. Accordingly it does not require to be placed beside the

noun it qualifies ; it may be removed from its noun by the whole

length of the sentence. For example, in the sentence given above

—

"Evening the time, Arc, etc."—the adjectival phrases "sharp the

instrument," " fat the object " might have been inserted among the

terms in any order, and yet it would have been evident that " sharp "

went with "arrows" in meaning and fat with "buck."

Some examples are now given from the Latin poets. Horace,

speaking of the lape of Helen, writes :

—

" Pastor cum traheret per freta navibus

Idaeis Helenen perfidus hospitam ;

"

Observe the position of the two adjectives, per/iduf, hospifam, re-

moved from the nouns they qualify ; and yet what distinctness of

meaning is given by the inflections It might be rendered in English

thus : False villain to do it on his entertainer's wife.

The active force expressed by the nominati^e inflection in perfidus

calls for and is completed by the objective inflection in hospitam.

Horace is fond of such collocations. The artist describes his

method :

—

" Ego apis Matinae
More modoque.
Grata carpentis thyma per laborem
Plurimum, circa nemus uvidique

Tiburis ripas operosa parvus

Carmina fingo."

Here there is the same antithesis in the adjectives, operosa, pa7'i-iis.

Toilsome the work, and the woi-ker small.

Many other instances of this cnriosa felicitas can be found.

The following two passages exhibit clearly the ancient feelings

associated with the nominative and accusative cases respectively :
—

Compare the line

Felix (jui jiotuit rcrum cognoscere causas.

and

Felicem Nioben quamvis tot funera vidit (juae posuit sensum^.
saxea facta, mali.
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Tliese are two of those primitive verbless sentences, to wliidi

reference lias been matle ; bnt wliy is the preiHcate /''i^i.'- in tlie fiist,

ami /i'fi<'f))i in the second! Because (jni jiotnit in the first gives the

idea of pei'sonal agency and power ; while Xiobe, t<a.cna facta suggests

the idea of a victim, motionless and insensible.

A word will now be said on the practical application of the fore-

going theory of the teaching of Latin grammai'. Of late years there

has been an immense improvement in the method of teaching Latin

accidence. The doctrine of stem and inflection has firmly established

itself. The anatA)my oi the language is now well taught. The next

step foi'ward will be to improve the teaching of the i)hysiology—that is,

the life and use of the inflections.

To do this fully, two cases should be added to the present list,

namely, the instrumental and the locative.

]l. The Complex Sentence.

We now pass to the complex sentence. Man, Shakespeare t&lls

us, is a ci'eature of " large discourse." Logicians have defined him as

the reasoning animal. His interest is not limited simply to an event

in itself. He looks before it to the circumstances from which it sprang,

and he looks after it to the consequences that flow from it. The
simple sentence does not sutlice him, therefore, as a vehicle of thought.

He constructs complex sentences in which expression is given to the

logical connection subsisting between different actions. An easy

example will show what is meant. Take the four following simple

sentences : The soldier saw his enemy. He drew his sword. He
struck him a violent blow. The man fell dead. They can be com-

bined into one complex sentence as follows : When the soldier saw his

enemy, drawing his sword, he struck him a violent blow, so that the

man fell dead. Here we have a complex sentence containing two

adverbial clauses and a participial phrase, thus connecting no less than

four actions.

The name '' logical term," it will be remembered, was proposed on

the analogy of the algebraic term, and students of mathematics know
how useful the bracket is in algebraic operations. By its use several

algebraic terms can be combined into one term, the mental convenience

thus effected being comparable to the material convenience there is in

having five or six small parcels tied up into one large parcel, or in

gathering all the tools that belong to a set and keeping them packed

in a box. What the bracket does in algebra, that the clause and the

participial phrase effect in speech. They conduce to expeditious think-

ing. They collect the several terms which they contain into a kind of

unity, so that the mind, without dwelling on the details, is able to

apprehend the meaning as a compact whole in its relation to the rest

of the sentence, and is thus able to follow the logical sequence of

thought in the sentence.

The two characteristic terms of the complex sentence—the parti-

cipial phrase and the clause—now demand our attention.



326 Report 8. A. A. Advancement of 8cience.

The participial phrase i« the more flexible and vivid of the two.

The wealth of paiticipial forms in Greek is one of the characteristic

beauties of the language. English also has a very effective participle

in i'tiy. A group of these participles gives what has heen called a
feeling of radiant activit}* to a sentence.

The following lines from Walt Whitman illustrate what is

meant :

—

" Splendour of setting sun floating and filling me,

Hour proplietic, hour resuming the past."

Latin, on the other hand, is weak as to its participial system.

The so-called present participle has only a limited use. The most
useful of all the participles—the perfect participle active— is wanting
—a great defect in the language. Shift has to be made with the per-

fect participle passive, and the useful construction, known as the

Ablatixe Absolute, has been developed. It is, however, but an
awkward substitute for an active participle, as will be .seen by com-

paring Dvx, hosfibus vicfiif with o rrTpUTtjyo^ I'lKijcra^ tov9 TroXefxiovif.

One common error in grannnatical analysis should be noticed here.

In sentence analysis it is the custom to take all participial phrases

without exception as adjectival and regard them as enlaigements of

the subject or tlie object, as the case mav be. This is not correct, for

while a participle may be attributi^e, it is much more frequently

adverbial. Its function is best seen by turning it into a clause. If

the clause is adjectival, then the participial phrase is adjectival ; but,

if the clause is adverbial, so also must be the phrase.

The weakness of the participial system in Latin gives all the

greater importance to the clause.

The typical Latin sentence is the long, elaborately constructed,

skilfully balanced, to the modern mind somewhat complicated sentence,

called the period. To follow it, we must understand the nature of

the clause ; and it will be useful to return again to the parallel of

the algebraic bracket. A clause is something enclosed. Just as in the

bracket the curved lines enclosing the terms attract the eye of the

student, so in the clause the words that mark the beginning and end
are of special importance. The introductory word is general!}' of pro-

nominal origin, is easily recognisable and indicates the nature of the

clause. The word mai-king the conclusion is the verb, and in many
cases it is put in in the subjunctive, so that in popular consciousness

the suVtjunctive mood came to he, as its name indicates, the mood of

the subordinate clause.

Again, as in algebra one may have brackets within, so a clause

may, and often does, contain among its terms both clauses and
phrases.

Only the briefest survey is possil)Ie here of the various types of

clauses. They fall into three classes (i) adjectival
;

(ii) substantival

;

(iii) adverbial.

Adjectival clauses are simple, and do not call for any j-emark.
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Substantival clauses consist of reported questions, statements and

commands. It is not necessary to say more here on these clauses than

to state that a lc>ng narrative can be told clearly in the oratio obliqua

in Lsitin, its reportefl charact<er being in evidence all the time. This

is a considerable achievement. The following extract from an Ulster

narrative will illustrate son\e of the difficulties of the man who wrestles

with the problem of indirect speech.
" 8es I to him, ses I, ' That coo o' yours,' ses I, I ses to him—like

that, d'ye mind !

" 'Och,' ses he, 'the coo's all right,' ses he, he ses to me.
" 'All right,' ses I, 'all right.' But ses I, 'I don't think,' ses I,

'as she's pertikler comfortable,' ses I ; 'I wudn't say she was,' ses I.

"'Don't bother yerself,' ses he, he ses, 'the coo's strange, that's

all,' ses he.

" ' She's strange,' ses I, ' av coorse ; but,' ses I, I ses, ' I wudn't

call it comfortable,' .ses I, 'hingin' wi' a broken leg between two powls,'

ses I, just that, d'ye mindl"
The word " ses " occurs twenty times in the above lines.

Adverbial clauses are by far the most important, and are of many
types. But a general survey of the adverbial clause, sufficient for our

purpose, will be effected if we consider that the principles on which

events are associated in uur minds must foUuw the great law.s of the

association of ideas. Hume, one of the great exponents of these laws,

classified them under three headings : (i) contiguity
;

(ii) similarity
;

(iii) cau.se and eflfect.

Contiguity is not of gi-eat importance in this connection. It gives

us clauses of jilace and time.

Similarity gives us the important clauses of manner dtxvd comparison.

But the idea of the cause and effect is of predominating importance,

as nothing produces a stronger feeling of connection in the human mind

than the sense of this relatioTiship.

Under this heading would be classified all the numerous cum
cansa'e clauses, which give the precedent circumstances from which

the main action springs, and the equally numerous iit clauses of pur-

pose and consequence, which give the subsequent actions that ari^e or

are intended to ari.se out of the main action. Under this heading also

would come the si clauses, which represent the idea of cause and effect

in its most highly de\eloped form—that of condition.

It may be remarked that Hume's threefold division does not cover

all the ground. A clause of concession finds no place under any one

of his three headings.

We are now in a position to apply our principles to the reading of

an elaborately constructed sentence, such as a Ciceronian period. It

will help us if we realise that these long sentences, which seem .so

complicated to the average student, must, as a matter of fact, have

been easy to follow. This can be readily shown. Many of Cicero's

most celebrated speeches wore addressed to political meetings in the

Forum, and were delivered to large miscellaneous audiences. Now
the orator who addresses such meetings must at all costs be clear.
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People will not give a patient hearing- to a man whom they cannot

understand. It may be assumed, therefore, that his hearers followed

Cicero's rounded periods without any consciousness of the difficulty of

their structure. How did they do this ? There was only one possible

method. The hearer's thought advanced fiom idea to idea as expressed

in the successive terms, each idea persisting in his consciousness more
or less distinctly, according to its emphasis, on to the conclusion of

the sentence, on reaching which the completed idea of the whole
sentence presented itself to his mind.

The student must aim at acquiring a similar method of reading

these sentences. He will find that the framework of the sentence

lends him assistance. The thought proceeds in a logical order. The
nature of the clauses is distinctly' marked. When the earlier portion

of the sentence has been intelligently read, the reader will often be
able to anticipate the form of what is going to follow. An adverb
of degree or mannei', such as ita or sic, looks forward to a clause of

consequence. A verb of petitioning or ordering calls for an indirect

command. A non modo makes the reader expect sed etiam. The
whole grammatical scheme has, indeed, been developed to aid the mind
to gather the meaning of the sentence.



43.—ELEMENTARY PHYSICAL SCIENCE: ITS PLACE IN
THE CURRICULUM OF FIRSTCLASS AND HIGH
SCHOOLS, WITH SOME REMARKS ON METHODS
OF TEACHING.

By J. T. MoHuisox, M.A., IJ.Sc, F.H.S.E.

The University dtuncil has lately endeavoured to draw up a

balanced curriculum for the matriculation examination, with the oljject

oi securing- for the young people of the countrx^, and especially foi- the

ablest of thenj, some insight into the bi'anches of learning that may
fairly be regarded as representative and fundamental in modern civili-

sation. IA)r this and kindred purposes it has chosen Latin, English
and another modern language, history or Greek, mathematics and a

science.

Among the sciences that are in the present syllabus are physics,

<;hemistry and elementary physical science ; but it is proposed that

later the two former should disappear, it being considered that, as

only one science can be taken, tlie study of certain selected parts <jf

both physics and chemistry is greatly preferable to the study of either

science pure and simple.

I have been asked to bring this subject before the education

section of this Association, and gladly do so, as it is a matter tiiat will

have a considerable beaiing not only on the training of our future

scientific men, but also on the attitude and outlook of many other

leaders of the coming generation.

The paper will deal first with the reasons for the proposed pro-

cedure and the objections thereto ; and thereafter will contain some
remarks regarding methods of teaching.

The objection which will perhaps appeal to )nany as the most
serious, because it appears the most fundamental, is tliat the proposed

procedure sacrifices unity and thoroughness to width. This objection

is tin excellent example of the idolon fori, the ei'ror of the market-
place, the power of words to mislead. It is regarded as obvi»jus that,

because heat and electi-icity are called branches of physics, M'hile the

study of chemical change is called chemistry, the two former subjects

are closely allied and their study has a unitv which will be seriously

broken by the omission of electricity and the substitution of the

elementary parts of chemisti}'. This, however, is not the case.

Modern chemistry in a great portion of its most fundamental and
scientific part is simply a branch of physics with very close atfinity

to the subjects of heat and properties of matter and to certain parts of

the subject of electricity. Such a text-book as Nernst's is practically

pure physics. Not only so, but chemistry is moi'e closely allied to

certain lnan(;hes of physics than are these to each other, and gives

better illustrations of their laws and ideas. If, therefore, the matter
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were to rest on the mere ground of logical continuity, the sequence
" properties of matter, heat, chemical change, electricity " would be
preferable to "properties of matter, heat, electricit}' and chemical
change," and if on account of the extent of the subject some branch
has to be omitted, it would be better to omit electricity rather than
the elements of chemistry.

There are, however, more important considerations which point
the same way. In the first place, the study of some chemistry gi-eatly

helps the teaching of physics from the psychological point of view and
vice versa. There is something elusive in man}'^ of the notions of

physics, such as force, quantity of heat, temperature, energy, etc., and
it is a great help to a young student, and also a decided stimulus, to

have his attention directed not merely to these ideas, but to the
material substratum to which they belong and to the changes in it

with which they are associated. Quantity of heat is a vague thing to

the oi-dinary school-boy, but the quantity of heat given out in the
burning of an ordinary candle weighing six to the pound is fairly

definite, and can be the subject of a quite performable experiment

;

nor does the subject lose its interest when he realises that the heat
evolved in this case is practically the cause of the explosion so dear to

his heart, when he applies a match to a mixture of h3'drogen and
oxygen. The fact that chemical change is so often in every-day life

the source of the energy whose transformation is the subject of physics

is a matter of great importance in its bearing on the teaching of

physics. Again, many foims of matter that are referred to in the

elementary laws of physics are unfamiliar to the boy who knows
nothing of chemistry. To ^ay that all gases expand equally when
raised at constant pressure from the freezing to the boiling point of

water conveys little to a student who knows only one gas—air—to

whom hydrogen, oxygen, carbonic acid gas, nitrogen are meaningless
;

and if we proceed on sound educational lines, and ask the student of

pure physics to find this law out for himself or even to verify it, how
is it to be done? If physics gains in definiteness of idea b}' being-

correlated with chemistry, chemistry gains enormously, especially in

systematic development, by being taught along with the elements of

physics. In fact, no chemistry course professes to be possible with-

out an introduction dealing with the simpler properties of matter and
with heat ; so that I need not labour the point further.

The next point is that the proposed course follows more closely

the line of natural and historical discovery and development, and
lends itself more readily to an interesting training in the remaking of

discoveries. The ffict is that in some parts of physics, and especially

in experiments on heat, it is a little difficult to confine oneself to purely

physical changes, and the usual procedure in the physical laboratory is

highly artificial. Take such a case as the efiect of heat on a solid.

As one looks around theie is hardly anything within reach in which
the most obvious change pioduced by heat would not be a chemical
one. And in accordance with this is the fact that the subjects in their

earl}' stages, such as the days of the founding of the Royal Society
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Nveie regarded as one. Newton and Boyle and Hooke and Hnygliens

did not confine themselves tt» physical experiments, and at the present

day the highest pliysics is unintelligible without an intimate knowledge
of chemistry.

I mu.st, however, pass on and urge briefly one other reason and
meet one possible objection. Perhaps the most powerful reason for

urging the change is the serviceableness of the proposed course both

for those who intend at college to study either pure physics or pure
chemistry, and for the much greater number for whom school is an
entrance to practical life. For both classes, but especially for the

latter, the propi>sed course is one of great value, alike for its practical

applications, and for the promotion of an intelligent interest in every-

day work and general outlook on things. The farmer will find it has

immediate bearing on the wetness or dryness, warmth or coldness,

richness or poverty of his soil ; and he will be able to see the relations

of his methods of cultivation to its physical and chemical condition.

The young engineei' who uses coal, oil or gas engine will be able to

understand something of the chemical and heat changes on which the

work of his engine depends. To a girl who settles down to the

pleasures and cares of housekeeping the mysteries of cooking will not

be less interesting because more intelligible. For the doctor, of course,

it will only be the beginning of a more expanded curriculum on similar

lines. And the point to be remembered is that for all of these the

proposed course is to be preferred to either of the so-cilled pure

sciences taken alone.

The objection which was anticipated above as a possible one is

that our present laboratories would be unsuitable. That, however, is

in no way the case. Practically any school laboratory, whether fitted

up for physics or for chemistry, would be suitable for the joint coui'se.

And there would be the great advantage of a concentration of teaching

power. Instead of splitting up our already small matriculation classes

into a chemistry section and a physics section, the class would be one
in the hands of one man. In regard to the question of the capability

of a man who had taken, say, only physics to teach the elementar}^

chemistry required, all that needs be said is that any intelligent

teacher can get up in a month all that is necessary, and he will find

ample guidance and abundant experimental hints in such books as

Perkin and Lean's, while the chemically trained teacher will find no
less abundant help in the numerous experimental books on elementary
physics and some beautiful and simple experiments illustrative of

capillary action in Boys' little book on Soap Bubbles in the Nature
Series.

The consideration of the supposed merits and demerits of the

proposed course has occupied so much time that the remarks on the

teaching of the subject which I should like to put forward, with great

diffidence, must be set down very briefly. The teaching should, I

think, have the following characteristics :

—

(1) It should be heuristic in its aim and experiniental in its

method.



332 Report 8. A. A. Advancement of Science.

(2) It should be dass-teaching ; i.e. the class, rather than the
individual, should be the researcher, and should, under the
guidance of the teachei', proceed to the considei'ation of

clear and definite (questions.

(3) There should be roojn for individuality, especially in the
laboratory.

(4) At each stage of the work there should be a clear statement
and summary of the position attained, and there should be
frequent I'evision.

(5) Constant attentioTi should be drawn to illustrations from
natural phenomena, every-day life, and practical applications.

A few remarks by way of development of these ideas will be all

we can find time for.

The plan which I have to suggest, and wjiich I have found to

work well in practice, is to map out the work into a number of com-
paratively small sections, each of which is the answer to a single

definitely stated question. The question may often be introduced by
references to the discoverers who have first investigated it, and atten-

tion should be directed to the stock of experiential knowledge regarding
it which pupils already possess. But, above all, the question must be
clearly understood, so that the class may know definitely at what its

experimental work is aiming. The teacher should then proceed to

develop the answer by experiment. This may be done either by
experiments conducted on the lecture table before the whole class

with the help of some of the pupils or in the laboratory, the pupils

working for themselves at the same or different parts of the same
question. Where the work is done primarily on the lecture table it

should be repeated with attempts at greater accuracy by tlie pupils

themselves in the laboratory. In any case, the results of the various

pupils must be compared and summarised, a clear answer to the pro-

posed (|uestion must be got from the class, and the teacher should
enricli it witli illustrations and enforce it by numerical examples, such
being preferred as have a bearing on every-day life. For instance,

suppose the question to be the following :
" If we take equal weights

of different hot substances and let tliem cool equally, will they give out

e<iual (juantities (if heat or not?" This is a question whicli readily

lends itself to laboratory work. A class of twelve working in si.x

pairs could be provided with six different substances, e.tj. water, oil,

clean sand, iron, copper, lead, each pair weighing ort' and heating one
and dropping into water in a siuiple calorimeter. A class answer
would thus be rajiidly airived at ; and a second experiment based on-

the pi'eceding results would follow in which weights of the different

substances would be taken which would equally heat the water of the

calorimeter—leading to clear notions of specific heat and water-

equivalent. A numerical example on the rises of temperature of

layers of dry soil, damp soil, and water absorbing equal ijuantities

of sun-heat would suitably follow and woidd lead tlie way to interesting

meteorological developments.

Before experiments are begun, not only must the question put be
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clearly unclerstocxi, but also the method of working; and it is well to

have sheets or cards provided, on which directions regarding the conduct
of the experiment are set down. These should be copied by the pupils

into their experimental book. The pupils must complete the account
of the experiment by entering the recoi'd of their results and the con-

clusions derived therefrom. To save apparatus and undue prrjjaration

on the part of the teacher, the different pairs of workers need not all

work at precisely the same experiment, but they should all be working
at one group of correlated experiments closely related to the class

work.

To deal with individual parts of the proposed syllabus would be
tedious, and is hardly necessary in view of the multifarious text-bocjks

that are available to the earnest teacher of physics and chemistry. I

shall therefore conclude by expressing the hope that what I have said

may be of some service in the promotion of sound education in .South

Africa.



7.—THE PROBLEM OF BANTU EDUCATION IN
80UTH AFRICA.

[Abridged.]

By K. A. HoBART Houghton, M.A.

The vapid progress which has been made in native eilucation

witl)in the last twenty years and its position to-day may perliaps

best be shown by a few figures.

The enrolment in Government-aided native schools last year com-

pared with that in 1887 was as follows :

—
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tliose obtaining in European schools. For instance, in BasuU)lun(l,

where, of course. Government grants are paid <tut of the revenue

resulting from native taxation, the total amou)it contributed in the

.sliape of school fees is about £300. At Lovedale last year, again, o\er

.£5500 was received from students towards board and tuition, and
during the same twelve months the Transkeian Territories General

Council spent upwards of £25,000 towards the maintenance of its

.schools and instituticms.

It is now proposed briefly to inquire into the character of the

education that has been given to these nati\e children in our sciiools.

For the sake of clearness we may confine ourselves to tin examination

of the system prevailing in Cape Colony. It is the system under
which two-thirds of the total number of South African natives attend-

ing school are being educated, and it has served as a model for at least

tw<j of the other States. It is the oldest established (though some
features of it are of recent growth), and has been long enough in

operation to admit of being tested, like all other experiments, by its

results.

In several important respects native education receives different

treatment at the hands of the Govertnnent than that provided for

white children. In the first place, the school buildings are the pro-

perty of the mission or church responsible for their erection and main-

tenance. The local control, including the appointment and dismissal

of teachers, is also in the hanrls of the missionary; educated native

opinion, even in the Transkeian Territories, where the local contribution

towards the teachers' salaries is paid by the district council, having no
means of expressing itself.

The missionary builds a school, appoints a teacher, fulfils certain

conditions as to attendance, <kc., and applies for a Government grant.

This is paid at the rate of £1 for every 10s. locally contributed either

from mission or <iistrict council funds, or from school fees. The
average rate of Government grant per pupil in native schools works
out at 16s. l^d. Besides the grants-in-aid of teachers' salaries, main-

tenance grants are made to pupil-teachers and also in suppoit of

industrial institutions where native apprentices are boarded and in-

structed, but these latter amount to an insignificant proportion of the

total Government expendituie.*

School teaching is given as far as standard V, and under special

circumstances up to standard VI.

* Thejirants t«j native iiulustrial sciiools dining each year since 1892 were :

—

£ s. (1. £ s. d.

1S9-2 ... ... 7047 HHM) ... ... 4941 lU 10

1893 ... ... 7U64 19111 ... ... ISOH
1894 ... ... 0971 12 (i 1902 ... ... 1284 lo

189.) ... ... mm 1903 ... ... 1420 14

1890 ... ... 4090 o II 1904 .. ... 1800 9

1897 ... ... 8549 8 1905 ... ... 3014 13 5
1898 ... ... 4299 \90G ... ... 8044 5 5
1899 ... ... 4201 1907 ... ... 2248 19 2
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The elementuiy school course drawn up for nati\es is the same as.

tliat followed in European schools, the standards being taken in

English or in J^utch, and includes arithmetic, English (or Dutch)
reading and writing, English and Cape history, geography, drawing
and singing, and for girls, needlewoik.

In the institutions for the training of teachers the three-years'

course for pupil-teachers is carried through, with its examination at

the end of each year. This coui-se, which in its first and second years

is a revision of the work of standards V and VI, with the addition

of lessons on the practice of teaching, and in its third year is slightly

moi"e advanced^ differs from that given in European schools in two
minor respects : woodwork is compulsory for the natives, and in the

examination at the end of the third year of the course Kafir may be

taken as one of the optional subjects. Otherwise the courses are

identical.

Government supervision of the schools consists mainly of an annual

formal visit by the inspector, when an individual examination of each

pupil takes place, in which a certain number of arithmetic sums worked
correctly, a piece of dictation written with less than the prescribed

number of mistakes, together with a certain proficiency in reading and
ess-ay writing, constitute a pass.

8uch, then, is the system of education in the native .schools of

Cape Colony. And in all that has been said in its defence, and it has

many able champions, I do not know that any one has ever claimed

that it is the result of a well-thought-out policy, slowlj' evolved and
tentatively applied to suit the special needs of the native. Rather has

it been generally admitted that, as might be seen from the brief

sketch of its history already given, the policy of the Government
towards the educational work of the missionaries has been one of non-

interference; the two main principles regulating it being that it should

be controlled b}- the missionaries, and should follow the code drawn
up for European schools, no instruction being given, except to intend-

ing teachers, to any class above standard V.
Now the native races in British South Africa outnumber the

white by five to one," and at the present rate of increase this ratio

will certainly not be lowered to the numerical advantage of the latter.

The desire for education among them is spreading, and despite set-

backs from time to time, it has grown at a rate which, I believe, few
of us have fully realised. A curve kindly prepared for me by Dr.

Roberts, the result of a least squares reduction of certain values repre-

senting the numbei- of native children attending school in South
Africa, was exhibited at the meeting. (The data, I ma}^ mention, on
which this calculation is based, were obtained from official statistics,

and, where these were not a\ailable, from mission reports.) It shows,

I think, in a striking way the growth in the number of nuti\o pupils

* Census of 1904 ;,'ave the Avhito population a> I,lS-2,17a and native and
colonred as 5,183,(»'21.
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during the last fifty years and the rate at vvhicli we may expect it,

under normal conditions, to continue in the future.

It has often been stated, however, not t)nly by popular writers,

but even in scientific circles, tliat the piesent demand for native educa-
tion in St)uth Africa is an artificial one, created and sustained by
the missionaries for the sake of their more religious work. That mis-

sionaries created the demand in the first instance is undoubtedly true,

but to say that the demand does not now exist apart from stimuli

applied by those meeting it, to deny the existence of that intense long-

ing for education that has laid hold of the more advanced sections of

the Bantu people, is to confess one's ignorance of the real facts of the
case.

The reality of this educational awakening is brought home to us
at Lo\edale in man}- ways, but perhaps in none so forcibly as when
we see the distance travelled by the pupils to reach the institution and
the sacrifices made by themselves and their parents to pay the school

fees.

The question to be faced is, What attitude should be adopted
towards this e\er-increasing demand for education on the part of the

natives '. To attempt its suppression would be as futile as the general

indifference Mitli whicli it has been regarded in the past is foolish.

And while at a meeting of this kind it is only natural that the

question should be apprt)ached mainly from an educational point of

view, one cannot overlook its importance on other grounds. The
character of the education we are giving to the native is largely

determining his future political position in the country. It is doing
more. It is contributing its share towards solving the social problem
connected Avith the native population, tending towards either their

absorption in, or fusion with, the white races, oi- their development
on distinct lines with equal rights and privileges, or their gradual
degradation to a condition of serfdom. Nor is this all. For in South
Africa, where 90 per cent, of the children of white parentage are

entrusted to the care of native nurses, and where the social life of

the country population includes dail}^ intimate relations between white
and black at the most susceptible time of life, the moral and intel-

lectual progress of the dominant race will ever be powerfully influenced

by that of the other.

The ({uestion, therefore, of what education to give the natives is

c>ne of more than pedagogic and more than academic interest.

Now, European and native public opinion, missionary opinion and
educational opinion is sharph' divided upon the question of our present

methods in native education.

The public judge the system by its products, and it is superfluous

here to dilate upon the unenviable notoriety which the average "school

Kafir" iias, through no fault of his own, earned for himself in the

country. T say through no fault of his own, for he has only accepted

—and at first he accepted with diffidence—what the white man urged
upon him.

But the nati\e himself is not satisfied. "Why," he asks, "should

w
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you handicap our children by compelling them to learn in a foreign

language, and then make them compete with Europeans a,t the same
examinations ; and why are we deprived of all Government assistance

towards secondary education 1
" At the same time he suspects any

change in the subjects of the present curriculum, lest it might pre-

judice the political privileges he shares with Europeans, not recognising

that a course might be prescribed which would be equivalent in standard,

though not identical, with that drawn up for Europeans.

Again, our present methods are charged with defying certain

recognised principles of educational science. That in teaching a child

one should proceed from the known to the unknown is almost a truism

in modern pedagogy. But, it is stated, this is precisely what is not
done and what cannot be done under the present system, which, by
prescribing for the raw Kafir child the same code as that drawn up
for the white pupil, ignores the fundamental difference in language,

home surroundings, previous ti'aining, customs, traditions and heredi-

tary instincts existing between each. Thus the school has no connecting

link with the native pupil's past environment. Reading, arithmetic,

writing belong to a world wholly foreign to the one he knows, and,

taught through the medium of a foreign language, are meaningless to

him. From the first he is plunged into a state of mental chaos from
which he is seldom delivered, and, unable to understand and assimilate

the ideas taught, he is satisfied to store his memory with the words
employed. He is thus encouraged to imagine that to speak the white

man's language is to possess the white man's education, and later, that

to pass the white man's examinations, which he does by again cramming
his memory with words, facts and rules, is to be on an equality with

the white man.
It has been further pointed out that a system of primary education

under which more than 90 per cent, of native pupils leave school without

being able to read with pleasure or write intelligibly, either in English

or the vernacular, is obviously imperfect, and all the more so when, in

addition, it fails to stimulate their intelligence, to form their character,

or to fit them for their proper sphere in life.

This may seem extreme language to use, but I am only reproducing

what has l:)een stated and written publicly by well-known educationists

having practical experience t)f nati\e work.

That the consensus of missionary opinion is not in favour (jf the

present system has been shown by the resolutions passed at recent

missionary conferences. What the missionaries complain of cliietly is

that under existing conditions the pressure of work and methods of

inspection inevitably have led to crannning, and that no time is left for

true education ; that the worst features of the examination craze are

to be seen in native Training Schools ; that Government requirements

do not include any moral or religious instruction, and that, as a result,

these are neglected. Pupils, having passed their Teachers' or School

Higher examination, go out to the world without the faculty of wonder
or reverence in their souls, ignorant of the value of life and unfitted for

responsibility through lack of moral grit.
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With the object of ascertaining accurately the opinions of repre-

sentiitive missionaries working in South Africa, upon the leading points

connected witli the problem of native education, I invited during the
present year one hundred of the leading educational missioiiaries to

express briefly their views. Care was taken to choose tlu>s<' who, by
virtue of their position as heads of important schools or of their

lengthy experience, conlil speak with authority, and a selectiim was
made from each mission numerically proportionate to the extent of its

work. T also endeavoured to apply the same princij^le in respect to

the colony in which the work was carried on.

Sixty-five of these were so kind as to send in replies, and I was
fortunate enough to elicit the opinions of a conference of Catholic

Missionary Fathers which was meeting at Mariannhill at the time
my letter arrived. The results of this census may be summarised as

follows :

—
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theui in the Government .syllabus ; 23 per cent, wished it left iu the

hands of the missionaries, but a time allotted for it in the Government
time-table; and 7 percent, thought Government should make provision

for moral instruction only. AVhile fully recognising the practical diffi-

culties in the way, 77 per cent, thought it most desirable that outdoor

industrial training should form part of every native school course ; 7 per

cent, believed that no industrial training in day-schools was needed.

Lastly, the present pro\ision for the training of native teachers seemed
inadequate to G-t per cent., the majority of whom advocated a higher

course, while in the opinion of 12 per cent, the present arrangements

were in this respect satisfactory.

8.—MUSICAL EDUCATION.

By P. OuLD, F.R.A.M.

9.—NATIVE EDUCATION.

Bv the Rev. H. A. Junod.

1()._SCIENCE TEACHING IN GIRLS' SCHOOLS.

Bv Miss E. Aitken.



11.-CLASSICS IN SCHOOLS AND COLLEGES IN SOUTH
AFRICA.

By U. J. Cholmkli:y, B.A.

12.—EDUCATION OF GIRLS.

By Miss A, Burt, B.A.

13.—THE UNIVERSITY QUESTION.

By W. Chubb Meredith, M.A.

H.—MEMORY SYSTEMS.

By W. A. Macfadyen, LL.D.
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Section F.

PRESIDENTIAL ADDRESS.

NOTES ON 80ME OF THE EAULIER CONTRIBUTORS TO
ANTHROPOLOGICAL WORK IN SOUTH AFRICA.

By W. Hammond Tookk.

It has l)een a convenient practice in vogue in the society whicli tlie

South African Association for the Advancement of Science naturally

regards as its parent association for each president of a section, upon a

convenient occasion, to review the }>rogress of his particular science in

a brief biographical resume of the career of those scientists who have

preceded hint in his sphere of work during the twenty, or say fifty,

years which may have been completed at the date of his address, or

since the association last assembled in the city whose hospitality it is

for the time enjoying.

In an association like our own, which is still in its infancy, such a

course is not possible ; but it may perhaps be permitted in the sixt)i of

its annual meetings, and the first in which ethnology and kiiidred

sciences have a sectional president of their own, if he flrafte, however
imperfectly, an introductory chapter to future addresses of this (^lescrip-

tion, which it may be hoped will be delivered by savants far better

qualified for their task than he. It is the object, therefore, of this

short paper to recall in brief a few of the flistinguished names of th«>se

who in the past have contributed to our knowledge of the native races

of South Africa.

B3' th(> term the "Native Races of South Africa" we propose

to confine ourselves to the Bantu-speaking negroids and the yell(/W-

skinned races now or in historic times dwelling south of the Zambesi

and Cunene. It is true that traces e.xist of a primitive race which

once peopled more or less densely our subcontinent, but they have only

lately received notice, or one might say been discovered. On the other

hand, we find students of the ethnology of the Bantu, the Hottentot

and the Bushman living long ago in times far remote from ours, and

an inquiry into their labours, if exhaustively undertaken, would lead us

back to the earliest records of our civilisation.

Under the name of Zeng, the progenitors of the eastern branch of

the Bantu-speaking races now south of the Zambesi were in the tenth

century still located north of that I'iver in the country round Zanzibar.

Of the descriptions by the early Moslem geographers, that given by Al

Mas'udv in his Golden Meadotvs is the one that deserves most attention.

It is not clear whether Ibn Haukal actually visited East Africa, but he

found that familiarity with the western blacks bred contempt, and he

declined discussing people loving neither wisflom, religion nor justice,

nor enjoying a regular government. Abu Ze3"d Hassan and " Suleiman
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the Merchant" tell us that the Zeng grow millet, which is theii- chief

food, and sugar-cane, hut their sugar is very black. Certain men they
have, called Moharamin, because they wear nose-rings. Others are

priests or preachers, clad in leopard or monkey skins, who preach

unceasingly of God and of the famous deeds of their ancestors. Al
Mas'udy's account is much longer and more detailed. It is unneces-

sary and inexpedient to reproduce it here ; it is manifestly accurate,

and is doubtless derived from authentic sources, supplemented in all

probability by personal obsersations, gathei'ed from his co-religionists

during his sojourn in the East African island that he calls Kanbalu.
Although in the tenth century the harliours of the Zeng country

so far south as Sofala wei"e frequently visited by the mariners of 8hiraf

and Oman, yet, if history may be credited, the seeds of decay of this

coastwise commerce were ah'eady sown when the Caliph Al Mansur,
in order to punish the holy but rebel cities of Medina and Mecca,

closed the canal from the Nile to the Red Sea. The harvests of

Egypt could then no longer be transferred to the population of

Arabia, and the ra\ages of the pirates of 8ocotra hampered the

trade between India, the Persian Gulf and the Mediterranean. But
especially suffered the trade between Egypt on the one hand and

,

South Africa on the other ; and doubtless that between Africa and
India was injuriously affected by the civil and religious dissensions of

Sunni Magdakshu and Shiite Kilwa.

Al Idrisy or Edrisi, a Spanish Moor, who flourished circa 1153,

although he travelled in northern Africa, and possil)ly on the Atlantic

coast of Morocco, apparently never visited Eastern seas ; and his de-

scription of the Zeng, theii- iron trade with India, and their preference

of brass to gold, is prol)ably derived fi'om no later sources than Al
Mas'udy and Ibn al Wardy.

Anyhow, as the country of the Zeng became less frequented by
shipmen and merchants it l)egan to be once more shrouded in the mists of

legend, which actual observation did not altogether dissipate. Probably

hostilities between the Moslem traders on the islands of Kilwa, Pemba,
Zanzibar, Mombasa, etc., and the Bantu of the mainland, led to exag-

gerated notions generated by ignorance ; for when Marco Polo reached

the country of the Zinzi he describes the people as of extraoi-dinary

size, perfecth' black, with thick lips and fiizzy hair, large ears, enormous
mouth and frightful eyes, so hideous that in any other country they

would be possessed with demons. More sober are the statements that

they have a language of their own, go entirely naked, live on dates,

milk, rice and meat, use elephants in war, possess tlocks of black-headed

sheep and carry on a considerable trade in amber and i\ory. So we
have Jordanus de Severac, Bishop of Quilon, telling us that he has

"seen many of them; they are very black, pot-bellied, fat but short,

having thick lips, squab noses, overhanging forehead and hideous coun-

tenances, while they go entirely naked ; they hunt the most savage

beasts, such as lions, ounces, leopards and most dreadful serpents; wild

men they be, wild against wild beasts!"
Ibn Batuta, a learned Moor of Tangiers, a great tia\eller and an
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acute observer, visited Mt>nibas;i and Kilwa in 13."50, but as far as can

be gatbered be did not come into personal contact witli any of tbe

infidel Bantu (tbe Kafirs) of tbe mainland, altbougb be records tbeir

defeat by tbe Hultan of Kilwa. He describes tbis port and its trade,

enumerates its tbree liundi'ed mosques, and speaks in a general way of

tbe Zeny as Mobannnedan negroes. And yet 200 years later, (Juring

tbe reign of Ferdinand and Isabella, Leo Africanus, a Moor of Granada,

confesses tbat notbing is known of tbe tribes soutb of tbe Nile source

beyond a rumour tbat tliey trade witb tbe people bordering on tbe

ocean.

It was just tbis epocb, tbat saw tbe capture of Constantinople by
tbe Turks, tbe discovery of America and of tbe Cape route to India,

wbiyb probably witnesfsed tbe passage of tbe Zambesi soutbwards of

tbe advance-guard of tlie Bantu tribes. Hencefortb, witb tbe Hottentot

and Busbman tbey sbare in tbe term tbe " Native Races of Soutb

Africa" ; and we bave evidence tbat in 1508 click-speaking Bantu like

tbe Xosa or Tembu were still as far nortb as—or perbaps T sbould say

no fartber soutb tban—Sofala.

Ludovico de Vartbema, gentleman of Bologna, Roman patrician,

ex-Moslem and ex-Mameluke, on bis leturn bome from tbe East Indies

toucbed at Kilwa, Mozambique and Sofala, wbere, on going to tbe

mainland to amuse bimself and see tbe country, be found some races

of people quite black, tbeir bair bristling up and sbort, tbe lips as tbick

as two fingers, tbe face large, tbe teetb large and as wbite as sjiow

;

" wbo," be says, "speak in a manner wbicb I sball bave great trouble

in making you understand. However, I will endeavour to explain it

to you in tbe best way I can. For example, wben tbe muleteers follow

tbeir mules in Sicily and wisb to drive tbem on ^\ itb tbe tongue under

tbe palate tbey make a certain warble and a certain noise witb wbicb

they make tbe mules go on. So is tbe manner of speaking of tbese

j^eople, and witb signs until tbey are understood."

This points to admixture or at least intercourse witb the Hotten-

tots or Bushmen, the Waqwaq, who according to Mas'udy border tbe

Zeng at Sofala. Tbe first record of European contact witb these

yellow-skinned tribes, tbe encounter of the valiant Veloso at St. Helena
Bay, is of course well known, and the description handed down to us

by Castanbeda exactly corresponds to the Strandloopers and Vismans
of Van Riebeck's time.

For our acquaintance with the subsequent Portuguese authorities

we are almost entirely indebted to tbe discoveries and labours of Dr.

Theal. (See his Records of South-Eastern Africa.)

The Legends of Correa (1560), the Chronicles of Damiao de Goes

(1566), and the History of Manuel de Faria e Sousa (1666), are com-
piled witb varying accuracy from the accounts of those who actually

visited Africa and came personally into contact with the native tribes.

Such was Duarte Barbosa (1586), an otlicial at Cananor, under the

viceroy at Goa, who visited Mozambique and Kilwa on his way to and
from India, and whose description of the natives is but brief; and
such were the Jesuit Fathers Don Gonzalo da Silveira and Andre
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Feniandes, who established tlieir mission at Otongwe, the capital of

the chief Gamba (1560), whom and whose household they baptised,

giving them the names of Portuguese nobles^except Gamba himself,

who was named after the supposed imperial convert Constantine the

Great. Silveira, who was subsequently martyred, describes the pagan
Makalanga, worshippers of the god Umbe, and the Batonga, who prac-

tised the rites of circumcision, derived, as we suppose, from the

Moors. More prominent than the humble missionaries of Otongwe
or Tongaland was the celebrated Jesuit mentor of Francesco Barreto,

Father Francisco Monclaros. In his account of Barreto's disastrous

expedition he tells us of the degraded Ma-Chija of Angoche, with their

lip-rings ; of the Mongazes : the tribes of 8ena and Manika, and the

cannibal Ba-Pioro (1569). To Rod)'igo Migueis, the pilot of the siiip

Santo Alberto, wrecked in 1593 off the mouth of the Umtata, we owe a

narrative of exceptional interest (as recorded by Joao Baptista Lavanha,
the king's cosmographer, in 1597), wherein he describes the light-coloured

chief, who spoke a different language to that of Mozambique, closely

resembling, if not identical with, the Zulu or Xosa dialect. This in-

dicates that over three hundred years ago there I'esided on the banks
of the Umtata a Kafir tribe of mixed Hottentot blood much resembling

the Gonaijua and Daniaqua tribes, of whom it was probably the

progenitor.

Shortly before this (1583), Jan Huyghens Linschoten of Haarlem
visited Kilvva, Mozambi({ue and Sofala as a clerk in the train of the

Archbishop of Goa. He speaks of the black people or Caffares of the

land of Mozambique and all the coast of Ethiopia, and within the land

to the Cabo de Bona 8peranza, and of their straw huts and fat-tailed

sheep. Some of them bore holes in their lips or cheeks, others file

their teeth. Some eat elephants' flesh, and out of their tusks fas^hion

weapons instead of iron and steel : others, the "Macuwen" (Ma-Kua),
eat men's flesh. It must be allowed that some of the worthy scribe's

information seems derived from the foc'sle 3'^arns of the S<i)i Felijie or

the barrack-room jests of the Mozambique fort.

Meanwhile, although, since the massacre in 1510 of the viceroy

D'Almeida and his suite by the Hottentots, the Portuguese had given

the Cabo de Bona Speranza a wide berth, the English under Diake in

1577, and the Dutch under Houtman in 1593, had commenced to

scrape accjuaintance with the Goringhaikona and Gorachouijua or

Goringhaiqua ; in 1614 one native who had been taken to England
returned with a suit of brass armour. Another Hottentot. Herry,

Van Riebeck's celebrated interpreter, was about this time taken to

Bantam anil back.

To return to the Portuguese accounts of the Bantu. The standard

histories of Joao de Barros (1552-1613) and Diogo do Couto (1566-

1616) are storehouses of facts concerning South African ethnology in

the sixteenth century. The former, althougli restricted to sec<md-

liand testimony, luul fi-ee access to authentic and authoritative sources

by virtue of his oflicial position as factor of the India house at Lisbon.

His account of the Hottentots is inferior to that of Castanheda, who
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had visited India and collcctccl niatciial there cailier than l)e I-Jaiios.

But tiie details gi\ en hy tlie hitter as to tlie Makahin<;a, whicli he regards

as a race much nu»re intelligent than the natives of the hinterland to

Kilwa and Melinde, are interesting: especially those relating to the

worship of the gX)d ^Nlu/.inio ("for they adore no idols like the negioes

elsewhere"), and also to their religious festivals and sacied days, their

ordeal by poison and the court ceremonial of the iNlonomotapa. l)o

Couto undoubtedly cc»uld speak from personal knowledge, for not

only did he reside many years in India, but he was twice wrecked on
the south-east coast of Africa, once on the Zambesi delta in 1585

on board the Saittiaiio, and once when the Sao Thovie went ashore on
the coast of Tongaland in 1589. He says little of the Makalanga,
merely describing the gold mines of Manica, and the trade and com-
merce with this people, which his sojourn in >South Africa at the rivers

of Cuama would enable him to do. He gives a full account of the

Ma-Zimba and other predatory tribes who vexed the settlers of Tete
and .Sena and the traders of Kilwa and Mozambi(jue, Mombasa and
INIelinde.

But we owe a wealth of information to the Dominican Father
Joao dos vSantos, whose Ethiopia Orie)itaf was published in IG09. For
this he was well (tualified by his residence at Sofala, Sena, Tete and
Mozambique ; but he does not always write with the accuracy of one who
has the documents before him, and cannot, therefore, be relied upon in

matters not coming under his personal observation. His account of the
chief, or, as he calls him, the king [fste rei), Quiteve, is much fuller and
moie detailed than that of the other chiefs subject to the Monomotapa
—Tshikanga or 8edanda—as is natural, since 8ofala falls within his

territory ; and his description of the court of the paramount lord him-

self—in Dos Santos' day named Mambo—is much more meagre than

tliat accorded to his ^ assal at Manica. Altogether, however, we learn

more from Dos Santos than from any other contemp(^nary authority.

He describes the Makalanga of the interior, the Batonga of the coast

between Inharabane and the liuabo River, who speak a language
different to the Sikalanga ; the tribe under Mongas, the most warlike

of all, but conquered l>y the conijuistador Barreto. From Dos Santos
chiefly we learn of what the Portuguese knew in the sixteenth century
of the tribes north of the Zambesi, the Abutua in the north-west under
a powerful king, independent of the Monomotapa, the tribes between
Tete and Sena, the cannibal Makua (the Macuwen of Linschoten) with

their tattooed bodies, pierced lips and horns on their heafls. Those of

the Lorango unfler Bano, he says, are well-disposed : others, whose
chief is Maurusa, in the hinterland of Mozambique, are very barbarous

and great thieves, who molested the Portuguese of the settlement,

until Pereira bui-nt their kraals. To English readei's Dos Santos is

well known through a garbled translation published in Pinkerton's

Ttoa-pIs in 1814, and to South Africans through the copious extracts in

Colonel Sutherland's South African 7'rihcs (1846), made by that

author from the copy of Pinkerton still on the shelves of the Grahams-
town Public Library.
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The histories of De Barros and Do Couto were continued by
Antonio Bocarro (fl. 1631-49), their successor as Keeper of the

Archives and Chronicler of Indian Affairs and of the Deeds of the

Portuguese in the East. His account of the decadent empire of

the ]VJ ononiotapa, in his day named Gasilusere, is a record of rebel-

lions and invasions. A coviple of brief chapters describes the customs
and religious observances of the Makalanga at the end of the sixteenth

centur}^ ; but, if we e.xclude the account of the gold-mining at Mount
Fura, the most interesting portion of his work for South Africans is

the journey of Gaspar Bocarro in 1616 overland from Tete to Kihva.

This forerunner of Livingstone traversed the country of the Ba-Roro
until he reached " tlie great river Manganja " (Nganga, Nyanza,
Nyassa), or a lake which looks like the sea, from which issues the river

Nhanha (Nyanga), which flows into the Zambesi below Sena, and there

it is called the river Chiry (Shire). Thence passing through the

territory called Manguro, he reached and crossed tlie Raumbara
(Loambala) and Rovuma rivers, beyond which the country, where not
deserted since the devastations of the Zimba, was ruled by a chief

Manhanga.
The narrative of Francesco Vaz d'Almada ( 1 622), who was wrecked

at the n\outh of the Great Fisli River in 1622 in the Sao Joad Baptista,

and that obtained by Faria e Souza from the survivors of the wreck in

1635 of the Sao Gonzalo at Plettenberg Bay, both give some notes

of the Hottentot tribes, and in tlie accounts of the wrecks in 16-17

between the Fish and Kei river mouths we find a reference to the

Strand loopers.

Bantu seem to have been first encouutei-ed at the Umzimvubu.
It may be urged that veiy few of these travellers, seamen, soldiers,

merchants, even geogi'aphers, whom we have mentioned have any
claim to being considered as " scientific observers." Yet the infor-

mation they have furnished is of the highest value so far cis it can

be i-egarded in the light of " recoi'ded fact." The ditficulty has lain in

distinguishing the sober narrative of the veracious eye-witness from
the flights of imagination of the marvel-monger. Tra\'ellers' tales

have passed into a proverb, although it has been abundantly made
manifest that truth is stranger than fiction. At the time at which
we have now arrived the dissemination of knowledge is still slow

and (Urticult, although "many run to and fro."' Yet it seems sti'ange

that while one European nation was acquiring an intimate acquaintance
with the various savage tribes which were tlie subjects or foes of tlie

jMonomotapa, the neighbouring settlers of another European nation

had to rely upon the Hottentots for semi-fabulous accounts of the

Chobona, " living very far off in the interior, rich in gold, which tiiey

call 'chory,' having large stone houses with beams, sowing white rice,

wearing clothes and speaking a language different from that spoken by
the trihes nearer the Cape."—D. Moodie, The Record, London, 1838,

p. no.*

* Van Hiebeck seems to liave l»een acquainted with T-iusclioteii's work.

1



President's Address—Sect. F, 351

But at this ep»^)cli tlio dawn <^»f modern science was ali-eady break

ing, heralded by tlie Hght that had been slied by Marco Polo, Da Gania

anci Columbus on the dark, confused theories oi Ptolemy and Edrisi.

And just as these media-val authorities had to yield to the above

named explorers in the realm of geography, so Ptolemy had to yield

to Copernicus and Calileo, and so Aristotle, Galen and Avicenna had

to yield to Bacon and Von Helmont. The half-century before the

arrival of the Dronipdnris in Table Bay witnessed great strides in the

natural sciences. Human anatomy and physiology had been revolu-

tionised by Vesalius and Harvey, the latter of whom survived five

years the Cape settlement. Somewhat later, it is true, Ray and
Willughby laid the foundations of plant and animal physiology;

Malpighi, Swammerdam and Leeuwenhfjek those of comparative his-

tology and anatomy ; but of these five contemporaries the two last had

heard, probably when young, of their countryman's recent exploit.

Towaids the end of the sixteenth century Gesner and Akhovandus
had revived on an inductive basis the Historia Auimalium by studying

the forms and habits of living animals witliout being content with the

descriptions of Ai-istotle and Pliny, but not for almost two hundred

years were these zoological studies extended to the human race, when
the sciences of ethnology and anthropology were established by Des
Brosses (Le Culte des Dieux fetiches, 1760), Blumenthal, Cuvier,

Retzius and Pritchard, and aiivertised by the speculations <jf Lord
Monboddo. Meanwhile it is at the hand of physicians and surgeons

that we are naturally prepared to look for the accouchment of these

younger natural sciences.

To the old sea-surgeon Van Riebeck, therefore, we turn, to find

him applving the comparative metliod in likening the yellow, slit-eyed

Bushmen to the inhabitants of north China. To him and to the

!surgeon Pieter van Meerhof we owe some of our earliest information of

the Bushmen or Strandloopers, of the Saldanha Bay Hottentots and
our first acquaintance with the Namaqua, the Grigriqua, Cochoqua and

Chorachouqua tribes.

With Meerhof's must be associated the name of George Frederick

Wreede of Brunswick, the first of a long list of German authorities on

South African anthropology and ]-)hilology. He compiled in 1603 a

Dutch-Hottentot vocabulary in Greek characters, a work unfortunately

since lost to science, though perhaps portions exist in Leibnitz's Collec-

tanea Etymologica (1679) and in the appendix to Junker's Life oj

Jobst Ludolf (1710). Probably to Wreede's knowledge of the subject

Nicolas Witzen, burgomaster of Amsterdam, owes a statement in a

letter addressed to Ludolf that the Hottentots worship a cert<iin god

whose head is the size of his fist {se adorare detim certum aliquem

cnjiis caput inawis sen puyiii maijtiitadiiieni haberet). This recalls the

frequent representations in Bushman drawings of a human figure with

a diminutive head, generally supposed to be of a man disguised for one

of the animal dances indulged in" by these people.

To Captain Hieronymus Cruse (1663-68) we owe our earliest

account of the Hessequa, Attaqua and Outeniqua tribes, residing in
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what is now the Swellendiim, Riversdale and Creorye di\i.sions ; and
from Ensign Izaak Hchry^er (1689) we liear of tribes still more to the

east, the Inqua, the NamViuncjua, the Gonaqua and Damaqua, the two
latter of mixed Kafir lilood. Schrj-ver also brought second-hand
accuiints of the Briqua and Kobona, the Hottentot terms for Bechuana
and Kafir or more distant Bantu. In 1686 Governor Van der Stel

himself conducted an expedition so far intt) the land of the Namaquas
as the Orange River.

Johan Nieuhoff, who \ isited the Cape in 1653, 1659 and 1677,

describes tlie Hottentots very fully in his Zee eii Lant Beizni (published

1682). He attributes the brown colour of their skin to their habit of

smearing fat over their bodies, a female infant born at the Castle being

as white as a European. They worship a supreme being called Hannum,
who gives rain oi* drought.

Wilhelm Ten Rhyne in his De Promontorii) Bonae Spei called this

being the Supreme Captain, whose wrath was manifested in thunder.

This author applies to the Hottentots Pliny's words respecting the

Ethiopians : Solem orieatem occidentemque diva hnprecatione contiienfur.

Ten Rhyne, a native of Deventer, physician in ordinary' to the East

India Company and member of the Council of Justice, published his

Schedidsma in 1586. Yet all he knew of Portuguese East Africa was
that " a certain emperor coming from the Mountains of the Moon to

the Cape of Good Hope erected an empire here which, being afterwards

divided into four kingdoms, were known by the name of Meaopatu."
Jan Willem Grevenbroek, in 1684-94 secretary to the Council

of Polity, left a manuscript account of the Cape Hottentots dated

1695. This valuable .scientific production (which has been justly en-

titled Eleyans et accurata gentis Africauae circa Fromoiiteriiim Capitis

Bonae Spei, vulyo Hottentoten lumcupatae, descriptio epistolaris) may
be regarded as the first serious and authoritative contribution to South
African ethnolog3^

Grevenbroek subsecpiently left the Company's service and became
a bui'gher, and as such withstood the t3n-ainiy of tlie Governor Willem
^'an der Stel. He must therefore have been associated with Abraham
Bogaerts, a physician who visited the Cape and assisted the popular

party during these troubles. In his HistoriscJie Reizeu door Oostersche

Deelen in Asieii,, published 1711, Bogaert gives a description of the

Hottentots, much of which he doubtless owes to the ex-secretar\'.

Another writer on the Cape, Pieter Kolben, is also credited with

having derived his material from Grevenbroek ; but as he lived .seven

years in the country, during which he claims to have met with most
of the Hottentot tribes menti(»ned, it may be allowed that he obtained

much of his informati(^>n from per.sonal observation : and his very errors

suppoit such a conclusion. Kolben was secretary to Baron Krosinck,

Geheinu'ath to the King of Piussia (Frederick William I), and was
sent by his emplo3'^er to the Cape to m;ike astronomical observations.

This shows him to have been a well-educated and intelligent man, and,

whatever its merits, his CapiU Bonae Spei Uodiernnm, published in

German at Nuremburg in 1719 and at Amsterdam in Dutch in 1727



Pkksidknt'.s Audrkss -Skct. F. 353

{lU'scJu-yviiKj vail d^ Kaa]> dc Goede Hoop) was lung regardetl as the

standard woik on South Africa.

The Re\'. Fran<j't>is Valentyn, " oorlatigs Kedienaar dcs Goddelyken
Wooi'd in Amboina, Banda, enz.," made fretjuent short visits to the

Cape on his way to or from the East Indies in 1685, 1695, 1705, 1714.

The information that he gives of the natives is full, and apparently

authentic, although evidently obtained at second hand. It may be

found at the end vi the last of the five handsome volumes of his Oo^t

Indii'ii (published Amsterdam, 1726) on the shehes of the Grahamstown
Reference Library.

We must brietly pass over such transitory visitors to the Cape as

Fatlier Guy Tachard, a member of a Jesuit mission sent by Louis XIV
to the fving of Siam in 1686 ; the English mariners Cowley, Dampier
and Funnell (1686, 1690 and 1705 respectively), and PVan^ois Leguat,

deputed by Marquis de Quesne to found a Huguenot colony under
Dutch auspices on the island of Bourboji. None of these derived their

information of our natives, more or less scanty, fi'om any but the most
superficial personal information, or from the second-hand accounts of

their entertainers. The knowledge hitherto disseminated by Dapper,

Ogilby, and Kolben had found its way over Europe, and such a writer

as Smollett or Lessing shows that he is well posted in the habits and
customs of Hottentots and Caffres I A witty description of a Hot-
tentot wedding, attributed to Lord Chesterfield, appears in the

CoHHoitisenr of the period.

In 1752 Ensign August Frederik Beulter explored the south

coast as far as the Buffalo, and introduces to us two new Hottentot

tribes—the Damasonqua and the Hoengeijqua ; vide BpJangrijke His-

torische Dokumenten uitgegeven door George McCall Theal, LL.D.,

Kaapstad, 1896.

In 1761 an expedition was sent by Governor Tulbagh under

Hendrick Hop north of the Orange River, with the object of visiting-

certain reported long-haired people called Damroqua. The explorers

advanced some distance into Great Namaqualand, without, however,

meeting these people, who were probably the Ova-Herero, but which

Hop reported as non-existent (in his Dagverhaal van eenen Landtoyt

naar het hinnenste van Afrika door het land der Kleine en Groote

Kamacfpias (1778)). Two of the party, Tielman Roos and Pieter

Marais, drew up a report on the more distant Hottentots who still

maintained a tribal existence, and showed their common kinship.

They enumerate the Comemaquas of the Camiesberg ; the Tradiamacjuas

or " women-folk " ; the Cabonas (Kafirs) of the Keina River ; the

Korikambis of the Cham River ; the Kemamaquas of the Fish River

;

the Birinas (Bechuana) : the Saraac<iua and the Gricquas.

Towards the end of the century the accounts of men even of

scientific repute like Thunberg, Sonnerat and Sparrmann could add

little to what was by that time known of the original condition of the

native races south of the Orange River. Dr. Andreas Sparrmann, a

Swedish physician and naturalist, who accompanied Captain Cook in

1772-76, spent six months in 1772 and a year in 1775-76 at the Cape

X
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and traversed the south coast as far as the Fish River mouth and
inland to Achter Bruintjes Hoogte. He distinguishes between the

Gonaqua on Van Staden's River, a tribe of Hottentots mixed with

Katir blood, their language having an aliinity with both those nations;

the Bastard Hottentot Caffres on the Little Sunday's River, who
chiefly spoke the Kafir language : and the Damaqua, also near

Van Staden's River, who seemed to have a greater affinity to the

Caffres than had the Gonaqua. His work is entitled A Voi/aye to the

Cape of Good Hope, towards the Antarctic Polar Circle, and rouiid the

World; hut chiefly into the Country of the Hottentots and Caffres

(1786).

Lieutenant William Paterson in his Xarrative of Four Journeys

in the Cotintry of the Hottentots, and Caffraria, in the Years 1777,

1778, and 1779 (1789), gives an interesting account of the Strand-

louper Bushmen of the Orange River mouth.
Francois le Vaillant, a French or ] )utch Creole (for he was born of

French parents in the Dutch colony of Surinam), cannot be trusted in

matters of fact where the personal element intrudes. The story of his

.sojourn during the years 1783-85 among the Gonaqua of the Great

Fish River in the Second Voyage de Monsie-nr Le Vaillant dans
VInterieur de VAfriqtie par le Cap de Bonne-Esperance, 1797, and
especially his romantic account of the dusky, yet fair, Narina, must
not be regarded too seriously.

But if Le Vaillant is unreliable, what are we to say of tlie impu-

<lent fabrications published by one Christian Frederick Bamberger in

his Travels in the Interior of Africa from the Cape of Good Hope to

Morocco in the Years 1781-1797 (1801), and his wanderings among the

Tambukis and such remarkable tribes as the Kaniarukis, Gohawafer«^,

Birians, Kamtorrians, Muhotians and Yamatians—all situated between
Bruinoogte on the south and Angola on the north-west, and Mono-
motapa on the north-east, and speaking the most wonderful gibbei"ish?

Of this region, so fabulously peopled by this Mlinchhausen, Dr.

Francesco Jose Maria Lacerda has left a veracious account in his

Diary of a journey in 1798, from Tete on the south bank oi the

Zambesi to the "Land of Cazembe." This journal, translated by
Captain Richard Burton and enriched b}^ his notes, was publislied by
tlie Roval Geographical Society in 1873.

One of the first st(>ps of the British administration at the Cape
was to send an expedition to the tribes north of the Orange River in

hopes of bartering cattle with them. 1'he connnissioners were Pieter

Jan Truter, a member of the Council of Justice, and Dr. W. Somerville

—afterwards the husband of the celebrated ^Irs. Mary Somerville

—

who had been successively surgeon to the garrison at the Cape, In-

spector of Lands and Buildings, a commissioner with Mr. Maynier to

report on tlie Graaff-Reinet disturbances, and Barrack Master. Messrs.

Truter and Somerville in November, 1801, reached the tribe known
by t])e Hottentots as l?ri(|ua, but properly named the Batlapin, altliough

it may be noted that they introduced themselves to their visitors as

Bechuana. The report, which is published in the fourth volume of
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Tlu'iil's Cape R*>corch, gives ;ui instiuctive account «tf the visit to

Litliako, the chief town of tlie Batlapiu chief Molialabangwe. They

describe it as being as large as Capetown, with from fifteen to twenty

thousand inliabitants.

One of the earhest and most prominent otticials under the now

regime was John Barrow, a man of exceptional ability and culture and

thoroughly imbued with the scientific spirit. Mr. Barrow (subsequently

Sir John Barrow, for many years Secretary to the Admiralty), was,

when selected to accompany Lord Macartney to the Cape, already

known as skilled in navigation, matliematics and the natural sciences.

Sent in 1795 on a mission to Gaika, his account of the country is

authoritative, and although the data supplied to him may sometimes

have been wanting in accuracy and coloured b}' prejudice, the opinions

he fcjrmed on them were impartial and judicial. At a period which in

Europe saw the dawn of anthropology as a science, it is significant to

see him in his Trarels into the. Interior of SotUhern Africa (1806),

speculating on the origin of the Kafirs, which he traces " to those

wandering Arabs known by the name of Bedouins, a people which are

known to have penetrated into almost every part of Africa."

On general principles the views of the English Governor's private

secretary demanded criticism, and, if possible, confutation by a servant

of the Batavian Government, and Dr. Heinrich Lichtenstein, a medical

officer under Governor Janssens and Commissioner De Mist, in a work

of quite equal merit to Barrow's, Travels in Southern Africa (1812),

improves on his predecessor's theories by connecting the Kafirs witb

the tribes of the north coasts of Africa. They agree, however, in

believing that their ancestors may be found among the Abyssinians

and Ethiopians, a view not far removed from the latest hypotlieses on

the origin of the Bantu. Together, these valuable works, supple-

menting and correcting each other's deficiencies, present an exhaustive

account of what was then known of the native tribes. In an earlier

volume {A Voijage to Cochin China) Mr. Barrow inserts in the appendix

the account of Mr. Daniell, secretary to Messrs. Truter and Somerville,

of their "Journe\^ to the Bootshuana Nation."

Another official of the Batavian Government, Captain Lodewyk
Alberti, Commandant at Fort Frederick and Landdrost of Uitenhage,

in -his De Kajf'ers aan de Ziiid Knst van Afrika (1810), gives us a

trustworthy description of the Xosa Kaffers in 1806; while of the

same tribe Colonel Collins gives us interesting data, mainly historical,

in Notes of a Journey in 1809 to Kajfraria and the Tky River ; but

his accounts of the Bushmen of the Zak and Orange rivers and the

Stormberg have a political or administrative, rather than ail ethnolo-

gical, interest. These reports, the outcome of troubles on the northern

and eastern frontiers, were published as parliamentary papers and are

reproduced in Theal's Cape Records, vols, vi and vii.

Mr. William Burchell's sumptuous volumes, entitled Travis in

the Interior of Africa (1822), are replete with information collected

at leisure and at first hand by a cultured, capable and scientific

observer of the Bastards and Koranas around Klaarwater and of the

x2
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Batlapin at Lithako at a period when tlie}' were still uncorrupted by-

contact with Europeans, viz., 181:^. It is a pity that Mr. Burchell,

who was an English gentleman of private means, a skilled botanist

and zoologist, should, with a just confidence in his own accuracy as-

one who had collected his facts for himself, have permitted himself

to have made some caustic and captious remarks on Barrow's earlier

work.

No student of ethnology or philology will feel inclined to under-

rate the value of the contributions made to these sciences by mis-

sionaries. True though it may be that in many cases data have been

collected without scientific method, scrutinised without scientific tests

or accepted with unscientific credulity, there are brilliant instances

where these disqualifications were replaced by the highest aptitudes.

And in any case the fact I'emains that, without the labours of these

pioneers of scientific research, we should yet be wanrlering about in

abysmal ignorance of the most fundamental facts, which would other-

wise by this time have been bej'ond our i-each ; for it must not be for-

gotten that the material ac<juired when the natives of this subcontinent

were first encountered by Europeans possesses a value which later in-

formation, however scientifically acquired and sifted, yet vitiated by
intercourse with a higher civilisation, can never claim.

England, Scotland, France, Germany and Amei'ica are each entitled

to a share of the merit of sending these explorers, Bible in hand, to

open up the ferrae incoynitae occupied by the barbarous tribes south of

the Limpopo.
In priority of time the Moravian Mission deserves the place of

honour ; but it cannot be said that science owes much to the self-

denying and simple labours of this communit}'.

In 1795 the London Missionary Society was instituted, and three

years later J. Th. Vanderkemp, a Dutch nobleman and ex-cavalry

otticer, designated by the society as a respectable physician of Holland,,

and described by a colleague as a scholar and metaphysician versed in

sixteen diff"erent languages ranging from Greek to Gaelic and from
Hebrew to Hottentot, was conver-ted from a life of dissipation owing
to the death by drowning of his wife and child. Despatched by the

society as their first emissary to South Africa, together with less

picturesque colleagues, this remarkable character, whose eccentric, but
imposing, figure made a deep impression on the chief Gaika, carried

his missionary zeal so far as to mairy a coloured woman, and was
enabled by his proficiency in the Hottentot language to give to his

proselytes— and to philologists— a catechism in the Cape Hottentot

language,

A very difi'erent character was the Rev. John Canq»bell, minister

of Kingsland chapel, who in his Travels in South Africa (1815) and.

J\'ar7-afive of a Secottd Journey, &c. {1822) may be said in liis homel}'

un\arnished account to have been the first to introduce to the English

people the Bechuana tribes. A simple-minded, earnest, kindly man,
his desciiptions of the customs, superstitions, kc, of the Bantu tribes,,

though faithful, are as little to be regarded as accui-ate as his pio-
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nunciati«)n of tlu'ir names ; still less his estimate of the characters of

his " kindly Gritjua friends," as he calls the " mild-mamieied " Bastards,

Barends and the Koks.
Both in Eiii^land and South Africa the name of Robert Moffat is

a household word ; and his record of his twenty-three years' labours

beyond the Orange River is oidy second in missionary literature to the

MlKsionnri/ Travels of his son-in-law. Despatched by the London
Mission Society in 1816 to Namaciualand, liis first exploit was the

conversion of the redoubtable freebooter Titus Afrikaner ; and the

intluence he was able to exercise over the barbaric mind was still more
strikingly evinced in respect of the Matabele chief Uinsiligazi. liy

far the longest portion of his career was spent at Kuruman, near

Lithako, the residence of the Batlapin chief Mothibi ; but his naria-

tive of MisttiAMiary Labojtrs and Scenes in Southern Africa (1843),

althougli of high \alue to the historian of church or state, is somewhat
disappointing to the ethnologist.

To Dr. Moffat, however, belongs the credit of being the first to

introduce the New Testament to the Bechuana in their own tongue.

He also left behind him a MS. \ocabulary of the Sechuana language,

which, initialled "R.M.," the writei- of this address remembers un-

earthing many years ago in the Grey Library, long before the advent

of the present librarian ; but, alas I upon a more recent search it could

not anj'where be found.* While on this subject, 1 should like to

point out that a comprehensive Sechuana dictionary on the scale of

Kropf's Xosa, Colenso's Zulu, or Kolbe's Herero dictionary is, I

believe, still to be compiled, and is much wanted. The Rev. John
Brown in 1876 issued under the auspices of the London jNIissionary

Societ}' an English-Sechuana Vocabular}", but this work seems very

ditticult of attainment. The society does not seem to care to make
its publicatio)is generally accessible, and only after repeated inquiry

was a copy very kindly presented to the Public Library at Capetown.

This work, which I have not yet seen, is not, judging from its title,

more than a word-list. One feels tempted to suggest that Mr. Wookey
or jNIr. Willoughby, or some other worker in Sechuana should supply

this want. But we will probably be informed that, formidable as this

task may be, it is nothing compared with the difficulties of printing

and publication. This seems one of those matters that might reason-

ably be taken up by the Association for the Advancement of Science,

a portion of whose funds could not be better devoted than as a grant-

in-aid of such a publication.

f

* This vocabulary was really compiled in the first instance by Livingstone

nnd re\isetl by Mottat. Since tlie fore<;oing was written we have to deplore tlie

jireniature death of the cultured and oonrteons librarian of the South African

Public Library, Mr. F. S. Lewis. It is a national loss.

[ Since the above was written I have l)een enalded, by the kindness of the

Rev. Mr. AV. C. \VilIou,s;liby, I'rincipal of the Tiger Kloof Native Institution,

near Vrybnrg, to obtain a copy of the second e<litioii (1S89) of Mi-. John
Brown's Scriran(( Dlctlonon/, which is fuller and more complete than 1 expected

to find it. It mijiht be called, however, more accurately a Setlaping Dictionary,

as it gives little, if any, infoririation as to the Serolon<; ami Sesuto diale<:ts.
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A word-list of the Sechuana dialect appears with lists of Seroa

and Isi-Zulu in the appendix to the well-known work of M. Thomas
Arbousset, Relation d'un Voyage {VExploration du Nord-Est de la

Coloiiie dn Cap de Botine E)<pp/ra)ice {entrepri!< dans fes mois de JIars,

Avril et Mai, 1836), published in Paris in 1842 and in English in

Capetown in 1846, London, 1852. This narrative is of a missionary

tour conducted by MM. T. Arbousset and Fran9ois Daumas, represen-

tatives of La Societe des Missions Evangeliques a Paris (Paris Mission

Society) in what is now northern Basutoland and eastern Orangia, but
was then the rocky and desolate refuge of the decimated and destitute

clans broken up by Zulu, Matabele and Mantatee hordes. This account

is exceedingly valuable as describing the tribal migrations previous to

the rise of Moshesh. Arbousset settled at Moriah, the country of the

Basuto, in 1835, and Daumas in 1837 at Mekuatling, among the Leg-

hoya, a tribe now practically extinct. Other labourers in this field

were Messrs. S. Holland, Prosper, Lemue and Casalis, who recorded

much important information in their correspondence, publislied in the

third volume of Theal's Basutoland Records. Eugene Casalis published

a Sechuana granniiar and syntax under the title Etudes snr la Lauffue
Sechuane. His work on The Basutos, or Tice^tty-three Years in South

Africa, did not appear until 1861.

Two Wesleyan missionaries were stationed at Makwassi with the

Barolong—Mr. Broadbent in 1820, author of The Barolonys of South
Africa, and Mr. J. Archbell, who published in 1837 a Grammar of the

Bechnana Laiujiiaye.

Before dealing further with Wesleyan missions, we nmst refer to the

experiences of a Capetown merchant, George Thompson, whose Travels

and Adventures in Southern Africa was published in 1827. Few narra-

tives are more thrilling than that where he describes the first encounter

of any white man with the dreaded Mantatee horde—rendered so

terrible by rumour. A few miles from Lithako, he says, he saw "sure
enough, marching an immense black mass in the \'alle3' below us and
pushing on towards the river, we saw that they had not perceived us

by their continuing their course, trampling into blackness the gjassy

meadows as they passed." Retreating from the hill on which they

stood, lest they should be surrounded, Tliompson and his single

Hottentot companion "had scarcely proceeded five hundred yards

upon the plains," he says, "when looking back we saw the height we
had just left occupied by a crowd of the enemy. The cunning rascals

had come unperceived up a ravine, and if we had not started off the

instant we did we should have been surrounded before we could ha\e
noticed theii- advance." The Mantatecs did not attempt to pursue

them further, but stood earnestly ga/ing after the first horsemen these

ferocious savages had ever seen. The Appendix to this woi'k contains

an excellent sketch, "History of the Kafir liaces." by the Rev. J.

Brownlce of the London Mission, containing many details of tlie history,

go\'erinnent, manners, language, S:c., of the Ama-Kosa.
Another Capetown gentleman, Mr. Andrew Steedman, published

in 1835 his Wanderiuys and Adventures in the Interior of Southern
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Africa, and Captain James Edward Alexander of the 42nd Higlilandern
in IS'M his Xarrative of a Voyncjp nviovrf the Cohniies of Western
Africa, and of a Campaupi in Ka,{firla)id on the Staff of the Com-
mander-in-Chief in 1835 ; but these works, although interesting, con-
tain little information that may not be gathered from preceding
works.

The mission-field which the Wesleyan Society made almost pecu-
liarly its own was the region extending along the i^oast fronj Graham.s-
town to Natal and inland to the southern boundary of Basutoland.
Stephen Kay was among the earliest arrivals, and first he occupied
the pulpit of the Yellow Chapel in this city ; but in 1823 he initiated

the mission at Mount Coke. His TraveLs and Researches in Caffraria

(1833), though prejudicetl in political matters, is of value as an early

description of the unsophisticated Xosa-Kafir. To W. B. Boyce,
missionary to Faku the Pondo chief in 1830, and subsequently de-

puted to raise Mount Coke from its ashes, we owe the earliest Grammar
of the Kaffir Lantpuiye (1834), afterwarfls revised and improved by
W. J. Davis (1836). But above all stands J. W. Appleyard, whose
learned, scholarly and scientific contribution to philology, a Grammar
on the Kajfir LawpiOAje, comprising a sketch of its history, winch includes

a general classification of South African dialects, ethnogra])hical and
geographical (1850), first points us to the comparative study of the
Bantu languages. Mr. Apple3'ard at first was stationed at Mount
Coke, and his work was printed and published at Kingwilliamstown in

1850. At this time portions of the Scriptures were being translated

by William Shaw, author of 7^he Story of my Mission in South-Eastern

Africa (1860), and also by the Rev. Messrs. Boyce, Shrewsbury', John
Ayliff, Shepstone, H. Dugmore, Garner and Warner ; but Appleyard
earned the sobri(|uet of the " IVndale of KafFraria " by completing a
translation of the whole Bible into the Xosa dialect.

Meanwhile a veritable "Tyndale," the Rev. H. Tindall, had been as

a Wesleyan missionary in Great Namaqualand translating the Gospels

and writing in English the first Grammar and Vocabulary of the

Namaqua- Hottentot Language, printed at Capetown in 1857.

Soon after 1820 a few Englishmen, settled on the colonial frontier

not far from Albany, were impelled by a love of adventure to seek it

in Natal. Such were Francis G. Farewell, James Saunders King (both

formerly in the royal navy), Nathaniel Isaacs, and the Fynn brothers.

Their occupation was elephant hunting, in indulging in which they
came into frequent intercourse with the Zulu tribe and acquired a

certain amount of favour with Tshaka, who granted a large tract of

land to Lieut. Farewell. They learned from ancient natives the past

history of the native tribes, some of which has been embodied b}' Isaacs

in his Travels and Adventures in Eastern Africa (1836), with the

native words execrably spelt ; but the valuable material stored by
Henry Fynn appears for the first time in Mr. John Bird's Annals of'

Natal (1888). Henry Fynn resided in Tshaka's neighbourhood for

many years, opening up trade with the natives, and has given us many
interesting particulars of the early history of the Umtetwa and Zulu
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tribes. In 1834 he left Natal for the Old Colony, where he served as

interpreter to the Britisli troops in the Kafir wars, and in 1836 was
appointed as Government agent to the Tembii chief Mapassa.

liater accounts of the Zulus were furnished by Dr. Andrew Smith
in his Rej)orf of an E.ipIoiiiKj Expedition into tjip Interior of South
Africa as far as the Limpopo (1836), when he visited Dingaan, Umsili-
gazi and some of the Bechuana chiefs ; anfl by Captain Allen Francis
Gardiner, who visited Natal with tlie object of paving the way to the

establishment of missionaries among the Zulus, and who describes

his sojourn at Dingaan's kraal in his Narrative of a Journey to the

Zooht Country in Sonth Africa (1836).

Captain Gardiner, who was a naval otticer, is perhaps elsewhere

than in South Africa better known as the Patagonian missionary
pioneer. He made many attempts to establish missions in Chile and
Patagonia, and ultimately, as the outcome of a disastrous expedition

to Tierra del Fuego, died there in 18.51, it is thought of star\ation.

Another officer of the navy, Captain F. W. Owen, in his Xarrative

of Voyages to explore the Shores of Africa, Arabia and Madaijasrar,

about this time (1833) gives some information as to the wars of

Tshaka and of the Zulus or VatwahK, as he calls them ; as also in

his official reports 1823-25, published in 'J'heal's Recordx of Soi'fh-

Eastern Africa, vol. ix. An officer of the French navj', M. Adulplie

Delegorgue, a native of Douai, who resided with the Boers in the

years 1838-44, gives a description of the natives in his Voya<te dans
VAfrique Anstrale, notamment dans le Territoire de Natal, dans cehn
dea Cafres Amazoulons ft Makatisses (1847); extracts translated from
this work appear in Bird's Annals of Natal.

The American Board of Missions made Natal especially their field

of operations, and their records are adorned with such names as Lindley,

AVilson, Champion, Adania and the Grouts. To the Kev. Levis Grout,

missionary at Umsunduzi, philology is indebted for a Grammar of the

2^idn latiyuaye ; The Isiznln.

Messrs. Dohne, Liefeldt and Posselt of the Berlin Mission have
also contributed much to our knowledge of the Zulu and Xosa dialects;

so also have Bishops Colenso and Callaway ot the Anglican Church :

but the mission work of both the Anglican and Koman Churches
amt)ng the natives of South Africa only began at the date which we
have imposed on ourselves as tlie limit to these notes. It is needless

to do more than refer to such names as Callaway and Torrends.

Researches in the life history and language of the west coast

natives conmience with the labours of H. Schmelen, who founded a
station of the London Mission at Bethany, north of tlie Orange River
in Great Namaqualand as early as 181.5, and who translated the four

Gospels into the Namaqua language. Their habits and customs are

described by the Rev. Barnabas Sliaw, author of Memorials of Southern

Africa (1841), who established a Weslevan mission at Kamiesberg in

1816. Later on th(> scene came tlie members of the Rhenish Mission,

founded in 1828. Such were (1) G. Wuras, author of a Coranna
grannnai- : (2) Josaphat Hahn, whose valuable philological and ethno-
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logical researches among the Heiero for the most part lie buried in

the Transactions of the Berlin Geographical .Society {/ieitxchriff der

Gettellfchaft /iir Enlkuude, Berlin, 1869, kc); (3) C. Hugo Hahn,
missionai-y at Barmen, who published in 1857 his Grnudziitje einer

Grammntik der Horero : (4) J. Uatli of Otjimbirjgue, who completed

a HererivGerman and German-Herero Vocabulary, a MS. supposed to

be in the Grey Lil)rary together with (5) G. Kronlein's translations

(with text) of Nama fables, songs, ifcc.
; (6) Wahlman, who contributed

OntJiiif'x of a Ilotfpntot (rvanimar : (7) C. H. Knudsen, who translated

St. Luke's Gospel into Nama
; (8) F. H. YoUmer, and other later

names, whtnn we must omit from this sketch.

It is regrettable that many of these have recorded the result of

their studies in publications inaccessible to many English students by
burying them in the transfictions of German learned and scientific

societies. It is hoped that in future the Koyal Society of South

Africa and the South African Association for the Advancement of

Science may perform the useful function of diverting some of these

streams of knowle<lge into channels more convenient for the South

African student.

In 1835 Captain Sir James E. Alexander penetrated as far north

as Walwich Bay in an overland journey up the west coast, and visited

tlie Herero and Berg Damara tribes, as set forth in his Expedition of
Discovery into the Interior of Africa (1836). In 18i9 a second ex-

pedition inland from Walwich Bay was undertaken by Mr. Francis

Galton, accompanied by Mr. Charles John Andersson, a Swedish

naturalist, who gave an account of the journey in his Lake Ngatni

(1856), as well as of a later exploration to the Bayeiye and Okavango
rivers. Mr. Galton in his Xarrative of an Explorer in Tropical South

Africa (1853) describes the Berg Damara, the Ova-Herero and the

Ov'-Ambo. These three works are the earliest to give any but the

scantiest details of the dark-coloured triV)es of the south-west. Sir

Fi'ancis Galton's work has become a classic and been reproduced in a

Library- of Famous Books, and the author has acijuired a European

reputation as an anthropologist.

Here, at the commencement of a new ei"a, we terminate this

sketch. Livingstone published his Missionary Travels in 1857, Dr.

W. H. I. Bleek his Comparative Grammar of South African Langnayes

in 1862, and these authors have systematised South African ethnology

by affording a comparative study of the Bantu-speaking tribes south of

the Congo and the great lakes, and by demonstrating the unity of the

Bantu dialects', first conjectured by Appleyard.

The explorations, geogi-aphical and linguistic, of this " Jachin and

Boaz " of Bantu ethnology have thrown open a wider field to a noble

army of workers, which, increasing in geometrical ratio, overwhelm us

by their numbers. With regard to the yellow-skinned races there would

perhaps be less to record. Until the Xative Races of South Africa, by
George W. Stow, was brought to light by Dr. Theal in 1905, we had

only the unique knowledge of Theophilus Hahn of the Nama speech

and religion ; but while light has been thrown on the Bushmen by
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(1) G. Bertin's paper on "The Bushmen and their Language," read

before the Royal Asiatic Society, (2) by the studj' of the equatorial

pygmies, (3) by palteontulogy, and by (4) anthroj^ometrical examina-
tion, inquiry otherwise into their language and folklore has been in a

state of suspended animation, now broken, we hope, by the mantle of

Dr. Bleek descending on his offspring, who will bring the energy of

youth to her task.*

It only remains to apologise for the many imperfections and
defects of this address, which ai-e doubtless owing almost entirely to the

incompetency of the writer, but also to some extent to his enforced

distance from a well-equipped library of reference.

* AVe are glad to see in a publisher's notice that a work on the Bushman
race by Miss Lucy Lloyd, edited by Dr. Theal, will shortly appear.



2.—THE FATE OF THE WIDOWS AMONGST THE
BA-RONGA.

By Rev. H. A. Junod.

EverylxKly has heard about the tei-rible condition of tlie widows
in India, and we all remember having been tohl frightful stories of
wives buried alive in the grave of their deceased husband. The natives
of South Africa are not so hard and cruel on the poor women who iiad

the misfortune of losing their master. The Bantu of these parts are
common-sense people ; they form, after all, a cool-headed race, which
does not go easily to such extremes. Their ideas of woman and of
her rights are not much higher, I suppose, than they are in India

;

but in this, as in every other domain, they correct their false and
sometimes dangerous social principles by a wonderful indulgence in

practice. This contrast between principles and practice is frequent in

their life. For instance, the chief amongst them is endowed with
almost ab-solute power over his subjects, yet in everyday life they
enjoy an enormous amount of individual liberty. In the same way
one can say that the woman is the property of her husband ; she is

merely a "thing bought": nevertheless she knows quite well how to

keep her own. Though she has not yet reached the "suffragette's"

era, she very often makes her will predominate. The life of husband
and wife is pretty well what the Fiench saying describes under these

words: Moiittieur rhjne et madame commande. This state of things

is alst> noticeable when the husband has died. Accoixling to the great
Bantu social principle, the widow is but a part of the inheritance, and
is absolutely owned by the husband's family. Notwithstanding this,

she knows ciuite well how to impose her preferences, and nothing is

decided without consulting her. We ma\' therefore safely say that

undei- the primitive Bantu law widows have not much to complain
of. But when Christianity steps in, and a widow is placed between
the native law, wliich gives her to a polygamist brother-in-law, and
her conscience, or rather the Christian law, which does not admit of

such a marriage, her case may become very hard indeed. Such cases

are bound to increase in number every year. I had myself to consider

two of them a very short time ago, and it led me to inquire a little

deeper into the old customs concerning widows. The question is well

worth studying, as well for the ethnological interest attached to it as

for the practical benefit which missionaries and native commissioners
will find in that knowledge.

Let us now tell the whole story of a wido%v amongst the Ba-
Ronga,* translating as literally as possible the expressions used by

* These customs are those observed amongst the Ba-Ronga of the iiortli of

the Bay of Delagoa. Tliey sliffhtly differ from those of the soutli of the liay,

which I flescrihed in my book, Lrs Ba-Eonqn, p. 66.
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tlie natives. We shall describe a typical case, viz., the case of an
important man's death and of his first or great wife.

(1) The Days which precede Death.

As soon as the disease of the old man becomes serious and threatens

to end fatally, the other men of the village issue this order: "Tlulan
>>wi]awen," viz., everybody must keep on his side of the hut. Tlie right

side of the native hut belongs to the man ; the left side to the woman.
It means that any intercourse is severely prohibited between them.
Should anybody trespass the law, it would kill the sick man at once.

Nobody is allowed to enter the hut if he has not been at least for two
days in that state of purity. Two sticks are planted on both sides of

the door, and a third one lies across over them, to remind everybody
that the entrance is prohibited to anybody being impure. It is par-

ticularly important that the wife of tlie patient should abstain from
misconduct during those days. .Sliould she be guilty of sucli a sin and
come near her husband, death would be ceitain. If her accomplice

were to enter the hut the result would be still worse. The sick man
then would perspire heavily ; he would he seized b}' convulsions and
die in an awful manner. All these precepts reveal very strange and
mysterious concepticms of life, which are certainly of a ver^' ancient

date.

(2) The Day of the Death of the Hushand.

As soon as the symptoms grow worse, the men attending the

dying man begin to bend his limbs and bring them to his chest.

When he has breathed for the last time ever^'body gets out of the hut
except liis nearest male relatives ; they shut his eyes, pour water on
his face and cover it with a bit of clothing. Two of the brothers of

the deceased are chosen to perform the burying ceremonies. They
wrap the corpse in its mat. The head, the legs and the right hand
alone still emerge from it. They go then to some distance aiifl dig

the grave. First, with their picks they make a hole three or four

feet deep ; after that they entei' into the hole, and, with a wooden
instrument, generally with the rounded part of a broken basket {lihMo),

they excavate on the side of it a kind of cavern. This cave is called

the house of tiie dead. Its technical name is shiui/atu. The earth

covering it has not been turned. The grave-diggers having finished

their work, call the relatives to see the gi'ave. They all come one by
one to have a look at it. The widow also comes. " Look if we have
not cared well for your husbajid," they say. Should she be guilty of

the sin of adultery the roof of the grave tumbles down at once. She
begins to tremble. The same thing happens if the person inspect-

ing the grave has bewitched the deceased—at least they say . so !

Then the corpse is buried with various rites which we cannot all

describe here,* and immediately the cries of mourning begin. The

* Tliey will be found in Les Ba-Jionf/a, pp. 46-.58. Tlie most suj^gcstive of

lliese rites is this : Tliey take two small hranolies of a certain tree (Kafir phnn
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widow, of euiiist', \vei'[>s more loudly tlian eveiyhody else, and her

relatives, the hnkomrnua (paients-iii-Iaw), make chorus with iier and
cry: "Our child has fallen into misfortune! Now the cold has come
for her I She will learn to know the cold water ! " [t is an allusion to

the kind of life which the new widow will have to live. Every moiii-

ing and eveninii; she must ijo to the lake or to the pool with her com-
panions to have the whole body washed till the days of her purification

are completed.

There is indeed a purification to undergo, l)ecause, according to

native conception, death is filth, and those who are mostly infected by
it are the grave-diggers and the first w-ife of the deceased.

The first act of purification is performed just after the burial.

Tiie widow, surrounded by other women, goes to the pool, and there

all must wash their bodies. Most of the mourners go back home at

once.

But the widow remains there with other widows who have lost

their husbands in former years. These women form a kind of secret

societv, antl perform the following rites with great mystery : They sit

down on the main road, of which they take possession as it were. One
of them makes then an incision with a knife or a bit of glass in the

inguinal region on the left side of the new member of their association.

If the blood flows freely it is a good sign. The women are satisfied,

and find there a proof that there was a good understanding between
husband and wife ; if no blood comes out, it is a bad omen. Then one

of them lights a little fire with a handful of dry grass which has been
taken from the roof of the deceased's hut ; she throws on it a little

dung coming from a cock (not a hen !) and the widow must expose botli

hands to the smoke produced by this disgusting mixture. Wliat is the

meaning of these rites I Nobody knows. At any rate they are most
sacred, and the mystery whicli surrounds them must not be disclosed to

anybody who is not a widow. Even an old woman, if she has not lost

her husband, is considered as a child and is not admitted to that corn-

pan}'. Should a traveller pass on the road at that very moment, and,

.seeing those women squatted on the ground, come near them and see

what they are doing, he has committed an act which is "taboo" {])t<a

yila), and he will certainl}- meet with misfortune l)efore long : death

will perhaps have occurred amongst his people at home, and ho will find

hi-^ \ illage in mourning. The wise man, seeing such a suspicious sight,

would have stopped far away till they left the place, or made a long

circuit to avoid them.

tree, Srlcror(fri/n caffra), for which they have a lireat veneration ; tliey place

them in the right iiand of the corpse, which has remained outside of the mat.
Wlien they hring back tlie earth into the grave, tliey stop just wlien it reaches
those branches ; they take them gently from tlie hand of the deceased and
put tliem somewhere near. The grave is Klled in and the principal digger
makes then a sacrihce with those branches. He turns them round his head in

.spitting on the grave and praying the new god, "(lo in peace and leave

peace,"' &c. Su(Uleidy he throws the branches on tlie grave, and the mou
inir cries bejriii.
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Now the other widows, having taken every bit of clothing from

their companion, tie a reed or a pahn thread around her waist. Tliey

hang to it some broad leaves, and with this ver}^ scanty garment they

bring her back home. She walks, surrounded by all the other widows.

Somebody warns the men to get away from the road, as they are not

allowed to see the procession. They flee and hide themselves in their

huts. In the meantime the mourning widow has reached the village.

She is led to the "discrowned" house of the deceased, which was her

house, -and is now but a grave.* She enters through the door for the

last time, and there shouts loudly her grief :
" My husband I my hus-

band ! You have left me alone. What am I to do? What a mis-

fortune !" Then she goes out of the hut, not by the dooi', but by the

hole which has been made in the back wall to carry the corpse to the

grave. (It is "taboo" to let a dead body pass through the door.)

Behind the hut the friends of the widow are expecting her and give

her back her old clothing, which has been washed in the pool and which

she will wear again for two days.f

Here end the ceremonies of the first day.

(.3) The Five Days followin<; the Death.

During those days the great mourning takes place. Visitors and
relatives come from everywhere to show their sympathy. They bring

with them jars of beer and other eatables. The}- get drunk. Some-

times the mourning turns into something which is much more like

rejoicing. They sing and they dance. These mourning songs are

verv strange. They are full of impure, licentious words, and Ihey

are performed only by the women with horrible, disgusting movements.

The Ba-Ronga possess what they call the hip dance. Having witnessed

one of these mourning dances, I could not call it otherwise than the

ivomb dance. What might be the obscure reason why bereaved people,

who ought to think about things so different, give up themselves pub-

licly to dissolute performances which are not even allowed in times of

true and healthy rejoicing? Is it on account of the mysterious con-

* One of the first luouriiiiig acts consists in taking away the straw crown,
wliieh the l>a-Ronp,'a ])ut on the toj) of the huts, ami tlirowing it down before

the door to close it. The space between this old hut and the new one built for

the Hrst wife is sacred : nobody nnist cross it. All the belongings of the
deceased are deposited there till the adjudication of the iidieritance. There
also the nionrning sacrilices are to take place.

t Tlie widower also lias to go tlironj;li the same secret rites as the

widows, l)nt the incision is performed by only one conuiule, and is not followed

by the purification (?) of the liands by the smoke of cock's dun.u-. The three

acts which lie must acconiplisli are therefore these: (1) the ingniiial incision;

(2) tlie castinj-- away of that most i)rimitive •;arment wliicli the Uonga men call

.sliibfitsliii, and wliicli they wear, as do ;dso the Zulu ; (8) tiie crossiiif; of the hut
with lond lamentation. After that the Midower will Iiave to j)erform the

cleansin<i acts of the following- days. As he has pioliably buried his wife him-
self and has touched the corpse, the law of " throwing away the malediction"
{lahla khombo) ajiplies also to him.
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nection established in the uiitivt' mind between death and Ijirth, l)e-

tween the great acts of life ? Tt may be so. My native infoiinants do

not know. They think rathei- that the bereaved woman, haviiiij been

deprivcnl of her natural prot<.'ctor, loses all sense of shame and shows

that nothing is any more sacred for her. Those impure manifestations

would be manifestations of grief I

The hut having become a grave by the removal of its crown, a

smaller one is built in front of -it for the first wife.

Every near relative has his hair cut. The women shave their

heads entirely. Men and also women not very nearly related only

cut a line in the temporal region. This shaving is a sign of respect

for the deceased. It is also intended to avoid the mayiha, viz., the

disagreeable sensation of the hair rising on the head under the

impression of fear or of grief.

The tirst wife has, moreover, to perform various acts of purification

in connnon with the two grave-diggers. These consist in three steam

baths {hungula) taken according to the native fashion : A inat is

placed standing so as to form a circular wall. Another one is put on

top of it. In that little house a fire is lighted, an earthen pot filled

with water and with various drugs put on the fire, and the person

undergoing treatment enters into it and exposes herself to the steam,

heat and smoke ; she coughs and perspires heavih'. These steam baths

are three in number—one the first day, one the third day, one the fifth

da3\ The two last ones must be "enjoyed" twice! They are dis-

tinctl}'^ a medical treatment, being administered by a regular nanya
(native doctor). The first is the most powerful. For it the physician

keeps his most active drugs. Bits of roots and branches are poured

into the water, and pills, called timhida, are thrown into the fire. These

pills are made of fat mixed with pulverised medicines. It is considered

so awful that the jar is thrown away on the grave and must not be

used any more. The widow undergoes the first bath in her old cl(jthing,

which afterwards is also thrown away ; she then wears the malopa, a

kind of deep blue cottonade, which the Ronga have been using as

mourning garments for many generations.

Let us here point to a very significant fact. The laws of purifica-

tion of the wives of a deceased husband are much heavier when they

apply to his first or great wife than when they apply to the others.

The first wife alone has to undergo the inguinal incision, the purifica-

tion by the cock's dung, the crossing of the hut with lamentations.

And in the following days she alone has to sleep in a totally new hut.

(The others only move their actual hut inside of the circle of the village,

as it would be dangerous for them to sleep on the very ground where

they used to meet with the deceased.) Moreover, the great wife, though

she has not touched the corpse any more than her companions, must

go thi-ough the same steam baths as the gra\'e-diggers. To this fact

I may add also this striking circumstance : if a wife has died, her

husband, the widower, has to perform the secret rites of purification

only if she was his first wife. For the others he is not submitted to

them. What does it mean ? Magingi, one of my informants, who is a
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widower and an old polygamist, i-eniarked liiniself witli a smile, that

after all the first wife alone is a wife, and the others are hayibi, viz.,

thieves I It is interestino; to find this homage rendered to monogamy
amongst tribes which are practising polygamy with such conviction.

The mystic, deep unity of marriage exists only between a husband
and his first wife. There is still an obscure remembrance of that

principle amongst the Ba-Ronga, and it would not be preposterous to

suppose that once in former times these races have been monogamists,

and that pol3'gamy is but a degeneration.

If I were treating of the mourning ceremonies as such, I ought to

explain how, during these five days, the old fire of the deceased is

lawfully extinguished and replaced by a new one, how the food of his

granaries is purified by the curious law of himisa milonio, how his

gardens also are cleansed from the filth of death by the procession of

women going with a torch during the night to "lighten the mealies"

{hanrnya mabele), how the doctor comes on the last dav and sprinkles

the whole of the village with a medical decoction. Tlie men have to

stand with their assegaies and receive drops of the medicine as they
brandish them. They will again be fit for fighting ; fighting was
" taboo " as long as that sprinkling had not taken place. After that

the village is clean and relatives go home.
There is nothing special fen- the widows in those last ceremonies,

but theii- fate remains to be fixed, and the whole of the widowhood is

still before them.

(4) The Provisional Fixation of the Fate of the Widows.

A few days after the expiration of the great mourning the relatives

of the deceased husband assemble again in the mortuary village. The
sisters of the dead have a special part to play in this gathering. To
their care is committed the fate of the widows.

Having been bought, they belong to the family which payed for

them the lohola. But it is a nice custom amongst the natives to let

other women decide who shall be their new husbands. The sisters of

the deceased gather together in a hut for discussion. They have not

an unrestricted power, however, in this (|uestit)n. The law has pro-

%"ided a certain rule for the repartition, and one seldom departs from

it. Should the husband have possessed a true harem— that is, at least

five wives—they will most likely be given to the following heirs : the

great wife, being the "pole of the village," must remain in it, and
belongs to the first of the younger brothers, who becomes the master

of the kraal. The second one goes to the second brother, the third one

to the third brother, the fourth to the iitv-knlu, viz., to the son of the

sister of the deceased. (As we shall see, the iitiiku/n, in the family

right of the Ba-Ronga, possesses certain prerogatives, though they are

not so extended in this tribe as amongst the liaPedi of the Transvaal.)

The fifth then will become the wife of one of the sons of the deceased.

This might seem shocking, and is really shocking even to the sense of

the natives; but let it be remembered that she is the youngest of the
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lot ; slie has been taken when tlie fatlier whs alicady old, and the first

son is perhaps older tlian she. As regards the elder wives, the first

and the second especially, one would ne\er think of keepinj^ tiieni for

the son! Incestuous relations are very rare amongst the F^a-Uonga.

Even in this case the feelings of both parties are more or less respected.

The men advise the son to begin to p]a\' with the young widow, to ask

her for tobacco in joking, and" he accustoms hiniself to c(»nsider her no
longer as a mother (mnviaan), but as a wife (iiKafi).

Of course the general rule is apt to be very much altered according

to circumstances. Shoul<l the deceased be the younger of the family,

his elder brother can be the heir of tlie first wife. But it is not the

regular course.

The repartition having thus been decided, the sisters of the deceased

call the widows and tell tliem : "You, so and so, you shall give food to

so and so (phnmeln mani/ana)." But then begins the fight. One of

the widows, being old, might refuse altogether to have connection with

anv of her brothers-in-law. She might say :
" I am taking my young-

son as husband," which means :
' 1 do not want to be the wife of

anybodv." Or she will say :
" I choose the big tree of the village

where mv late husband has built his hut." This answer may meaiii

two things. Either, I do not leave this kraal, and will stay here with-

out husband ; or, on the contrary, I consent to be the wife of the man
who becomes the headman of the village, viz., the elder of the younger

brothers. Another will say :
" I love my nfnkiilu so and so." Should,

however, the first wife pretend to go to a man who does not live in

the village, the family council will certainly object strongly to her

wish, as her departure would mean the disappearance of the village.

But in the case of younger widows it is quite possible that an ex-

cepti<.>n to the ordinary law will be allowed if they insist in choosing

another husband.*
After all, this is but a preconsultation, and the men who are re-

joicing at the idea of getting a new wife will perhaps be badly deceived

later on, as we shall see.

(5) The Castin(4 awav of the Malediction of Death.

But before a ne^\ and happj- life begins again for the widows
they have still to go through a ver^' hard trial. They must perform

* What would he the case should the widow choose a husband outside of

the fuiiiily of her husband ? Tf) the mind of a heathen woman the idiiii would
never occur. But suppose a C'liristian widow, having only married suitors, re-

fusing to liecome tiieir wife because of iier conscience forbiddinj; lier to con-

tract u polyiiramic union. Her case would be very liard indeed, as I do not

think her wislj would be taken into consideration by heatlien relatives. It

would have to be bi-ought before tlie wiiite magistrate, who would i>rol»al)ly

try to iielp the widow. I think tliat even if the woman consented to submit Ui

the European court such fanuly matters, she would have to j;ive the liilmhi uv

her chihhen back to her brotliers-in law. and that mij^lit be an impossil>ility

for her. It would be interesting: to know iiow native couunissioners proceed in

such cases.
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what is called lahla khoniho, viz., the throwing away of the malediction

of the filth of death which has come over them. This is a very strange

custom, which it is impossible to describe in its minute details in a
publication not restricted to anthropologists. Those details are, how-
ever, most curious, and throw much light on the native conceptions of

life. The great point is this : Before a widow becomes the wife of her
new husband, she must have certain relations with another man whom
she deceives ; that man will then take on him the malediction of death,

and the widow will be purified.

A few weeks after the gathering just described, the men of the
village send the widows away and tell the)n :

" Go and scatter

{haiKjalaxa) the malediction through the country and get rid of it

before some other misfortune happens to us." With their conical

baskets on their heads, they all go, each accompanied by a friend, who
will act as witness. They pay a visit to some distant relative and
try to flirt with the men of the village. One understands what they
want. The dissolution of the morals is such that it is not difficult for

them to reach their aim. (But the purifying act is useless unless

interrupted abruptly before its completion ) If the widow succeeds,

she is full of joy, and comes back saying :
" 1 have coped with the

mourning, I have overcome it."* The widows try to come back all

together ; they stand by the main entrance of the village and announce
their success with shoutings, which mean at the same time joy and
sorrow. Everybody meets them there, and they make a procession

to the grave to tell the deceased what happened :
" You have left

xis in the open field ; we have had to go through a painful trial ; it

would not have been so if you had not left us I
" But, after all, this is

a day of rejoicing, and the men, the heirs to the widows, are particularly

pleased. That same day the widows adopt a new under-garment and
complete their purification by another steam bath. The following

night they undergo a last cleansing process, which I cannot describe,

together with their new husband. Then they can have I'elations of

husband and wife.

(6) The Year of Widowhood.

Though the widows have found new husbands, they still remain in

the old kraal. The}'' must accomplish tliere "a full hoe," viz., a whole

3'ear of ploughing. In their new fields they leave dry sticks of mealies

of the last year, in such a way that everybody passing near it can know
at once that this is the field of a widow. But what the}' will liai-vest

this year will belong to the new husband. They have now the light to

J'mnhel(ina^ \iz., to go to each other. The suitor brings clothing to the

woman and the woman pays him visits with jars of beer. They belong

* SliouM she not succeed, she lias then been " overcome by tlie luourning."
Tt is a serious condition, wliich can be dealt with only by special medicines.
The man wlio lias nnconscionsly purilied u widow and wiio becomes aware of it

w ill also liave recourse to the ufDifin to j^et rid of tlie liltli of death.
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more or less t^» eacli other, liut the marriaj^e of the inlierited woman
is not absolutely settled. Her final fate is not to be known befoi'e the
last and most important act—the adjudication of the inheritance.

(7) The Day ok the Ad.iudicatiox of the Inheritance.

This is a most typical ceremonj' prepared with great care, because
that day is full of surprises and dangers. Every caution is taken to

avoid misunderstanding and to bring the mourning to a peaceful and
satisfactory conclusion. It is winter time ; the mealies have been col-

lected from the fields of the widows ; the small cobs called maknnuld
have been set apart carefulh'^ as they have to be used especially to pre-

pare the beer of the feast. The council of the family is gathered again

and decides that the time has come. The divinatory bones are con-

sulted. Should the astragalus of the goats fall in the right position ;

should, moreover, the astragalus of the duikers and other beasts of the

bush fall far away—it means that the old women of the village (the

goats) will be pleased and that the adverse infiuences from outside (the

duikers) are not to be feared. Let the ceremony take place then I The
bones are asked again a number of questions : Who must take the

mealies in the granary and put them in the pot to soften them in

water (first operation of native beer making) ; how long this softening

must take place ; who is to shout her mekiduiKjirmie to accompany
that work ; who will have to get the mealies out; which woman must
give the first blow in the mortar to pound the softene<l mealies, kc.

All the relatives assemble in the mortuary village. One year has

elapsed since the death, and the bitter feelings of mourning have

passed. Nobody will miss the feast, especially not the hatuknlu* viz.,

the nephews, sons of the sisters of the deceased. 8ome people might

be disappointed that day, but one of those nephews might go back

home richer than when he left I Most of the relatives arrive before

the great day to help in the preparation of the beer. When the

woman designated by the bones has given the first blow, all her com-

panions start at once pounding with vigour : Ghe-ghe-ghe-ghe, and they

•sing songs of mourning. This is one of these songs and a very signifi-

cant one :

—

Hi rilo, hi rilo ! Hi ta ku yini ku we Hosi ndjina I

We are weeping, we are weeping ! What shall we say to thee, King ?

This king is without doubt Heaven, this more or less personal

* NtiikidK, pi. boti(Liihi, designates not only the sons of the sister of a
man, his nephews by the sister, hut his jiiandsons, just tlie same as Hcpon in

Latin. Accordingly the nepliew by tlie sister calls his uncle, brother of liis

mother, kokvane, a word wliicli means also grandfather. (Compare the Latin
MVKUcuius.) The uncle brother of the father is called tafcnc, father. These
designations are used all tlirou;;h tlie Thoiiga tribe. Tn the Iloii^a clan the

ne{)]iew by tlie sister is also called by tlie sjiecial term uni/t.-iifrinri^ and the

uncle, brother of the mother, niahmic.

y2
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beinif who kills or gi\es life and in whose existence the Ba-Ronga
believe firmly. (8ee Z^.s Ba-Bomja, pp. 408-25.)

It is a long work to cook the beer. When it is ready and sutK-

cientlv strong, the gathering takes place.

The first of the ceremonies of that da\- is the sacrifice on the

grave. The master of the mourning* takes a pot of beei', ;uid followed

by the crowd, especially by the bafukiiJii, goes to the place ^^here the

deceased has been buried. He stops there and pra^'s :
" 8ee this jar of

beer! We bring it to thee; we have gathered to 'tear to pieces the

mourning.' We beseech thee that this ceremony maj- be performed in

peace and good understanding." Then he pours a little of the drink

into the cup which is on the grave, the same which the deceased was

using when alive. One ntvkvlu then takes the jar, which is still

almost full, and he drinks it with the other bahikiilu. This has been

done cahuly. Tt seems that the nephews by the sister have a special

right to the food consecrated to the gods. Nobody contests it with

them. But this act has made them bolder. The baftiknln become
troublesoivie. As soon as the crowd has come back from the grave

they steal another pot of beer. They insult the masters of the village.

They say :
" Why ! You have never sent us any notice about the

decisions concerning the mourning ! We are tired I We will go and

take our wives with us I " But some of the old men go to them and
tell them : "Be good ! Do not spoil the feast

!

"t

* There are two persons called masters of the mourning : the male one, the
liiotlier of the deceased, who in c-anyini; him to the grave has held the head,
anil the female one, who is the first widow.

+ This stran;^e l)eliavionr of tlie lirttitkiiJit, nephews by the sister, is not the
oidy Honga custom showing a rivalry between the families descending from
the brothers and tliose descending from the sisters. It seems as if the sons of

the sister of a man were in a way tlie representatives of tlie family nuich more
than the sons of liis brothers. However, as we liave seen, the brotiiers of the
del-eased are tlie fust lieirs of his property, wives included. Some etiinologists

try ti> exphiin this and other similar facts by the hypothesis that tliere has
l)eeii an evolution in the family system of the Hantu. In former times the
father, l)eing an unknown agent, the brother of the mother was the natural
protector of her children. There was a sjiecial relation between him and
them, and it is .still recognised l)y the special terms by which they call each
other. If the hnp.sudiui or hatidmln claim their iiin/iiiiit's widows, it would
be a relic of tlie old family system. Nowadays their riglit is not recognised
any more, as the actual family system is distinctly based on father right. The
fatliei- is ll<»^\ the head of the family ; his l)rothers aio known, live with him,
and ha\e become his n;itural heirs. 'J'heir right is so e.\cliisi\i^ that e\en if a

widow is taken by a iifii/.i(/ii, the children born from the new union behjng not

to the /itiiliihi, but to the sons of the deceased. This explanation, called the
nKtlri'ircdtr Itfipotltcsis, is no ilonbt \ery interesting. Hut in the case we are
dealing with it is not nectjssary to have lecourse to it. As we shall see, the
hdhitidii ha\e a reason for their claim. It is this : the widows having been
aciiuired by the deceased husband l>y means of the money coining from the
liihiJd of liis sisters, belong in a way to them I It is, jierhaps, also the reason
why the sisters jneside oxer the whole business of the reiiartition of the
widows, and this fact is quite sutlicient to explain the attitude of {\w iHitiikiilii

on this occasion.
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Bv tlie fiid ut" tlie att»'ni«Mtii all the relatives assemble near the

tlooi- of the njortuaiv luit and hiini; tliei-e tlie j^oats wliich tliey Imve

devoted to the feast. As inueh as pi)ssible every rehitive has come

with a goat : the sous-iii-law {hakoun'aua), the younger brotliers {tiudji-

sana), the sons {bana). Tn an ordinary case there may be as many as

tea U) twenty goats to kill. One oi the animals is especially conse-

crated for the sacrifice antl is first killed as they always kill the victims,

viz., by stabbing it under rhe left front leg so as to pierce the heart.

The poor goat is slow to die and groans misei'ably. It is just what is

wanted. A victim must cry, and its cries are answered by the women
in their mourning shoutings {niikiihuuiiraup). Strange to say, the

/xititkii/u here again are in the foreground. They have to perform

the sacrifice and kill all the goats.

The consecrated goat having died at last, it is skinned and cut itito

pieces ; one of its stomachs, the smallest one {shihhikahhi) is preserved

with great care, because it contains the mptinny, the half digested

food, which has a special part to play in the ritual of the Konga

religion. From e^ch limb a small bit of meat is cut for the gods. To

these bits of meat are added the left hoof and the left eai'. Then the

headman of the family begins the religious act. He puts a little of

the mpKiDiy against his lips and spits it in making " t^on ! " This is

tlie way of calUng the dead and showing them respect. He then begins

to speak slowly and in a low tone to the deceased :
" 8ee us here. We

have come together to conclude our mourning. May there be no noise,

nt) misunderstanding, no anger amongst the hatukaln .' This is our «)X

(the goat). It has been pi-ovided by so and so. Many others have

been brought. .See ! You have died as a great chief '.
" At this very

moment a ntuknlu rises and begins to insult the praying old man :

"You have no concern for us 1 Why do you put us apart *? Y''ou

do not give us our wives: You are killing us!" And the other

hatnknhi make chorus. The po(ir man tries to take no heed of the

interi-upt<^)rs, and he goes on praying. They go on also, drowning

his voice without the slightest respect. Then one sees other batukubi,

getting nearer and nearer the meat of the goat; they come from be-

hind, hiding themselves; some of them try to catch the attention of

those watching over the meat. Suddenly one of them steals one of the

limbs and runs away followed by his comrades. A great laugh is

heard amongst the whole crowd ; and the other relatives who are near

take big balls of the mpmuyp, of the goat, and throw them to the

batukuiu who are Hying and' take shelter behind the trees. This is

the ordinary conclusion of sacrificial acts: the victim is stolen by the

hatxknln !

The sun is now setting. All the men go to the central place of

the village and sit round the fire. The widows remain on the spot,

between the deceased's hut and the new hut of the great wife, where

all the belongings of the late husband have been kept during the

whole year. The other widows of the family surround them once

more; no <jther woman is allowed to get near. The present cere-

mony is another secret rite of the company of widows They snig
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the following mourning- song to recall all the sufferings of the year of

widowhood :

—

Angoma* nkulukuniba 1 Tatana a nga fa, a ba si3'a

Na ngonia a nga si ba byela !

Our secret law is a great law ! Our father has gone, he ha?*

left them,

And he had not told them about that law I

During that song the old \\omen take away all the clothing of the

widows and wash their bodies. Then they lead them into the hut of

the great wife and put on them new clothing—the clothes which their

suitors and other relatives ha\e brought for them. When they are all

seated the sisters of the deceased proceed to the last distribution.

They ask first the great wife :
" You, to whom do you belong ? " 8he

answers :
" He ! Do you not know him ? It is the man who has

taken care of me, wlu) was visiting me ! I am choosing so and so I

"

She can say also :
" I am killing so and so I

" (JVdyi dlaya man). That
means :

" As I have killed my first husband I might do the same for

the second one," a ^ery promising declaration indeed. As soon as the

widow has given her answer, the women in the hut start shouting

loudly, and one of them goes out to the men and cries :
" So and so

says she kills so and so !
" They proceed to ask another one :

" You,
wht»m do you choose?" The woman remains silent. "What do you
mean i I do not choose anybody." " How is that ? Be sensible !

"

" No ! I do not want anybody !

" " Why 1 " They begin to press her ;

" You know well who has taken care of you, who has visited {famhela)

3'ou the whole year." " I do not want him I
" " How is that possible 'I

"

" No, 1 do not want him. 1 want the ntuk^ihi so and so." A fright-

ful noise is heard in the hut. They are all crying together. AVhat
has happened ? Probably that widow was not pleased with the man
to whom they had destined her. Seeing more of him during that year,

she did not love him moi-e. On the other hand, she had some liking

for one of the bahikulv, and she arranged secretly with him and per-

haps also with his mother that she wouhl keep silent till this da}' and
then choose her nephew. It is cjuite possible that the mother of the

iitiiknln will say in that instance: "Has this widow not been bought
with the money which I secured foi- the family by my marriage?" Of
course the official suitor objects strongly to that spoliation. He be-

comes angry. J)uring one year he has given clothing to the ungrateful

one. T'hings can grow so bad that the tdukuln takes the restive widow
at once and says :

" Good-bye I I go with my wife I

" The old men
will then follow him and supplicate him to come back. If they see

that the woman is quite decided, they will allow her to go to the hus-

* I translate hy " la^\ " tlie word xtjoiiKi, wliii-h means especially tlie cir-

cunicision school (unknown to the l'>a-lion;;a), hut also any ceieiuony prescrilsetl

by law, siuTonndcd hy mystery and accompanied hy suH'erinus.
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Uiiitl of lier clioicf. Tliey had better consent to it at once, because it

happens not unfretiuently that the nfukulu, if repulsed tliat day, will

go to the family of the woman and claim there the money {lohola) paid

for her bv the late husband, sayinj; : "That lohola comes from my
mother. If vou do not give us our wife, if you allow hei- to stay with

another man. then give us back the money." Or it might happen also

that the widow, brought perforce to the house of a y'>"i'gei' brother-in-

law, will run awav to the iihiknhi, and the regular husband will be

helpless. There is a saying to this effect : A woman inherited cannot

be forced. Of course such cases of contlicting interests bring a great

deal of friction between members of the family, and the natives are

very sorry about it and try to avoid it as much as possible. But the

desire of getting one more wife is so strong in the heart of a Uonga
that such flisputes are by no means rare, and the day of the adjuflica-

tion of the inheritance is universally feared. However, one never goes

as far as fighting, and if an uncle and a nephew have parted from each

other on bad terms, they will very likely try to mend matters by the

sacrifice of reconciliation [hahlelana madjieta), which is one of the nice

features of the Ronga religion.

After the distribution of the widows, the division oi the small

property of the deceased takes place. The hatuhdv dispose themselves

in a line and receive each something—an assegai, a knife, kc. Then all

the company breaks up, each party having received one of the limbs of

the killed goats. They must eat it on their way home, never in the

mortuary village. All the parties go home, each by their own road,

those who have found a wife, full of joy ! When he reaches his village

the fortunate husband kills a fowl or even a goat to make a fitting

reception to the new-comer. That is the end.

My only conclusion is this: At first sight the lohola seems not to

be a very objectionable custom. It gives to the nati^"e marriage a

kind of sanction and regulates in a way this institution, which is

everywliere at the base of all the family and social life. However,
when one pretends to express an opinion about it, one ought never

to forget the case of the widows. Whatever liberty they may have

in the choice of their new husband, they belong to the family

which bought them. They are not free an}' more, and this fact is

sufficient to show that there is no compromise possible between the

okl Bantu and the Christian and civilised conception of society. It

would be better to recognise that truth at once and fight decidedly

against the lohola custom, which is perhaps the strongest pillar of the

heathen social system.

(My informants were Elias Libombo, Mboza, Mbekwa, Magingi,

four Ronga men staying in Rikatla, eighteen miles north of Lourenco.

Marques.)

%^#



3.—REPRESENTATION.

By W. CULLKX.

Representation is a subject wliich lias received comparative] \' little

consideration in South Africa, and no d(jubt some may think that it

is more fitted for the political arena than for discussion by our Asso-

ciation. I venture, however, to dissent from this view, and T hold

that the question of representation is one which ought to be approached

from the scientific standpoint. I go further than this, and sav that

the subject is one which should be kept quite clear of politics, and this

more particularly when we aie on the eve of a movement whicli it is

hoped will ultimately break down all our artificial colonial boundaries

and make South Africa really a nation. Before that comes about the

question of representation is bound to receive the most careful con-

sideration, and one can safely prophesy that there will be manv diffi-

culties to overcome before a satisfactory solution is reacheil.

In the following notes I piopose to deal with the question in

its broadest aspect, endeavoui'ing as far as possible to leave South
Africa out of account altogether. I shall, howe\er, take the liberty

of illustrating a few of my points by South African experience, but
even this is hardly necessary. In order not to coniplicate issues I

shall assume that we have no such questions to deal with as tlie

"native franchise," " votei's' (jualifications '' and the "ratio of repre-

sentation to taxation" and " wo)nen's sufli'rage.'' In other words, 1

shall simply assume that I am dealing with a b(xly of voters and con-

sidei- the various means by which these voters obtain repiesentation

in Parliament or municipalities through the exercise of their vote.

Incidentally, I shall make a plea for the adoption of what is called

the system of ''Proportional Representation."

Representation is a subject to which fevv people give even a pass-

ing thought, and perhaps this is hardly to be wondered at, seeing

most of us have spent the greater part of c>uj' lives in communities

where the ordered course of events is the i-esult of centuries of economic

evolution. It is only when "redistribution" or "federation" is in

the air that we ever betray a listless interest in the tjuestion, a)ul I

am free to confess myself that it is only witliin the past two years

that 1 ever gave it the slightest consideiation. And now I can see

-clearly that few subjects have a greater influence in shaping the

affairs of a nation—but this is forestalling.

It would be a most interesting study to trace the historical con-

ceptions of i-epresentation, but that is outside the scope of the paper.

It is equally interesting, however, to examine the modern conceptions,

and it is almost unnecessary to say that they are essentially democratic
;

but when one conies to the application of these vlemoci-atic conceptions

one becomes well-nigh bewildered. The root principles in all modern

systems of representation are :

—

(1) That minorities shall have their fair representations.

(2) That majorities should rule.
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Tlie most (k'liKH-iatic t'onn of i,'o\('riim('iit is that of tli(> people hy the

peoph' for tl)t' people, and yet, excellent as these principles aie, the

desired result is seldom attained. This, 1 helieve, is tlxw to a wrong
application of these admirable principles. John Stuart .Mill states the

case N'eiy clearly iis follows :

—

"In a representative boily," I>e says, "actually deliberating, the

minority must of course be overruled ; and in an etjual «lemocracy

(since the opinions of the constituents, when they insist on tliem,

determine those of the representative body) the majoi-ity of the

people, through their represent^itives, will outvote and prevail over the
minority and their representatives.

" But does it follow that the minoritv should have no repre-

sentatives at all I Because the majority ought to pre\ail o\er the
minority, must the majority have all the votes, the minority none?
Is it necessary that the minoi'ity should not even he heard .' Nothing
but habit and old association can reconcile any reasonable being to the

needless injustice.

" In a really e<[ual democracy every or any section woukl be repre-

sented, not disproportionately, but pioportionately. A majority of the

electors would ul\\a3's have a majority of the representatives; but a
minority of the electors would always liave a minority of the repre-

sentatives. Man for man, they would be as fully represented as the

majority. Unless they are, there is not etiual govei-nment, but a
government of inequality and privilege : one part of the people rule

over the rest ; there is a part wlujse fair and ec[ual share of in-

fluence in the representation is withheld from them, cDitrary to the

principle of democracy, which professes eijuality as its \ery root and
foundation."

1 think that everybody will readily subscribe to these principles,

and any system which is basefl on then), and which does not attain the

logical result, must be manifestly wrong in its application

After these preliminary remarks I shall pi'oceed to lii-ietlv review

a few ()f the systems employed by democratic communities to secure

lepresentation. I select five which fairly well cover the ground : -

(a) Single member constituencies, or wards, each elector having
one v<^)te.

(h) Single member constituencies, or wards, each elector having
one vote ; the candidate to secure election must obtain an
absolute majority of the votes recorded, thus introducing

the principle of the second ballot.

(c) Scrutin de Liste, or "general ticket," under wiiicli a con-

stituencv returns several members, every elector having a

)iumber of votes e(|ual to the number of members to be re-

turned, but can only give one vote to any one can<lidate.

{d) The "cumulative ^ote," under which each elector has as many
votes as theie are members to be elected in his constituency,

and may either "cumulate" them all on one candidate, or

divide them between the difi'eient canili<lates i)i any pi-o-

portion he pleases.
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(e) The system of "proportional,representation," or "single trans-

ferable vote."

With all of these systems most of us are more or less familiar

;

indeed, I think I am safe in saying that with the exception of the

last, viz., proportional representation, they ha\e all been tried at one

time or other in South Africa. T shall now proceed to show how
these systems work in practice.

(a) Single Membeh Constituencies, or Wards, each Elector

HAVING One Vote.

This is the system at present emploj'ed by practically all munici-

palities within the British Empire. It is also the system on which

members are elected to tlie British House of Commons and, with one
or two very sliglit exceptions, to the various South African Legislative

Assemblies. Let us glance for a moment at its practical efi'ects. In

the first place, let us assume a contest between two strong political

bodies, A and B, and that the constituencies are so equally divided

that each contains relatively the same proportions of the two con-

tending parties. If A happened to be the stronger, then B would
have no representation at all—in other words, if in each constituency

the A's had a bare majority of 1 they would win every seat. This is

of course an extreme case, but something approaching this actually

happens in practice.

Take the last two elections for the London County Council.

London County C'onncU Election.

1904.

Parties.

! q 4- . I

Seats in

Votes,
i

1 , •
'

] I

Proportion
obtained. . Kr i.

to Votes.

Progressives and Labour
Moderates
Independents
Progressive Majority over Moderates

357,557
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The al)<>\e iv.<ult is ,siu<i to hji\e l)eeii lnouglit about Ijy the

"swing of tlie peiukilum," but it has not swung nearly so niucli as.

the above results would show. Fn the cases cited, the later election

has meant a violent revolution in the policy of the Council—a reversal

of all that had been done befitre—^a complete breaking away from that

continuity which should be the feature of all administration, municipal

and otherwise.

Then, again, in the elections for the House of Commons in 1895,

the Liberal, or Home Rule voters, polled 1,800,000 and the Unionists-

l,77r>,000, i.e., the Liberals had a majority, small no doubt, of 25,000.

The actual composition of the House was 279 Unionists and 202 Home
Kulers. Jn other woitIs, the House of Commons majority had no right

to be a majority at all. 8o n)uch for the Unionists, but the anomaly

cuts both ways, as is shown by the elections of 1906, when the

Liberals and Labour Party combined obtained an absolute majority

of over :MH). whereas on the total poll they were only entitled t(» one

of 94. Innumerable examples could be cited to the same eifect,

V)ut all showing the inetlectiveness of the system in the way of

securing proportional representation of parties. I might say, however,

that statistics of Ameiican elections conducted on this basis show even

greater anomalies. No doubt inequalities in the size of the consti-

tuencies and other factors tend to increase these anomalies, but even

where constituencies ai-e approximatel}' equal anomalies just as great

may arise. As I ha\e pointed out already, even lai-ge minorities may
fail to get any representation whatsoever.

8o far I have assumed that there are only two candidates in the

field, but when it comes to a three, or even a four coinered contest,

the general result is that a minority, and sometimes even an insignifi-

cant one at that, secures all the representation. Multiply similar

conditions all over a country, and it is quite conceivable for an actual

minority to secuie a majority representation and impose a policy on

a country which it has no desire to have.

In passing 1 cannot help alluding to an equally reprehensible

feature of this same system, viz., the eii'ect which it has had on the

class of public men who now offer themselves for parliamentary or

other elections. A tendency towards deterioration was noticed many
years ago, and there is a geneial consensus of opinion that the process

is still steaflily going on. No doubt this system is not altogether

to blame, but it is largely contributory. The demagogue has such

immense influence nowadays, that men of probity, of ability, of wealth,

would rather avoid a contest altogether than risk the chance of being

beaten by such an one. Hurely there nuist be something wrong with

a system which has so altered the constitution of practically every

popularly elected body within the Empire—not to go ouiside—which

made Gladstone, Salisbury, Harcourt, and even Winston Churchill

seek safe seats. Whatever might have been wrong with their politics

at the time, their presence could ill be spared. However, this is a side

issue. The system itself must l)e condemned for tlie reasons ahead}'

given.
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I come next to

{b) SiNCiLE Member Constituencies, ok Wahds, e.acii Elector hav-

ing ONE Vote; the Candidate to secure Election must
ORTAIN AN ABSOLUTE MaJORITV OF THE VOTES RECORDED—THUS
INTRODUCING THE PRINCIPLE OF THE 8eCOND RaLLOT.

On paper tliis seems a much more equitable syste)n tlian the

previous one, and in House of Commons debates it lias met with a

certain amount of favour, but there are many and serious objections

against it. In the first place, it is very expensive, as it is found in

practice that a great many second ballots are necessary. Then, again,

it takes a long time before the public can know the party which is to

be in power, and it piolongs the excitement which always acc<jmpanies

elections, more particularly when the contests are carried out on acri-

monious lines. This is naturally inimical to industry ajid to progress

of whatever kind. Tiie greatest objection of all, however, is tiiat it

does not secure proper representation of minorities —indeed, it is worse

in this respect than the previous system. As an example of this I

may <|uote the results of last year's elections for the German Reichstag.

Numerically the Social Democratic party—I have nothing to do with

their principles—were stronger than any other single party ; yet through
a combination of the other paities, principally at the second ballot, the

Social Democrats only managed to secure thirty odd seats—a much
smaller representation than in the previous Parliament, although it

was generally conceded that their principles had made proiiress in the

interval. T am aware that the distribution of seats in Germany tends

to accentuate this anomaly, but on the voting strength the Social

Democrats wei'e entitled to at least three times as many seats as they

obtained. Indeed, Germany only retains her system because it suits

her, and she is (piite entitled to do as she pleases i?i regard to this

matter.

Practically the same system obtains in France, both for the

Assembly and municipalities, and if ] were to (juote figures they

would only further illustrate the anomalies produced. Indeed, in

Fiance itself tlie weakness of the system has been generally recog-

nised, and the dissatisfaction with it is so gene'ral that it is i)u tlie

point of being abandoiu'd.

I have now reached the third system,

{<:) "ScRUTiN Die Llstk," or (jIenkhal Ticket.

This is a system which has had very excellent and very bad
results. Under it the constituencies must be large, and every elector

has a number of votes equal to the numljer of members to be returned,

but can only give one vote to any one candidate. This system was
adopted by tJohannesburg after the Nominate<l Council finished its

career, but after a short experience it was abandoned for the ward
^stem, i.e. the first one which I have described. For the purpose of
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the election Juliaimcslmig was om- sinijk' foMstitiit'iicv ict uiiiitiL,' a

certain miinber of inenibers- "Ji, if T am tjot mistakt-ii. A iiunil)ei' of

the best men in tlie town banded themselves toi^ether and formed a

so-called ticket. I'liere was no itarticulai- policy at stake, but they

were all br<iad-n>in<led business men of kindred views, and all were

returned. 80 were otheis, and a non-ticket man actually headed the

poll. It is now generally conceded tliat since the return to the w;ii<l

svstem the class of men returned has deteriorated, but T will nut

belabtiur that point. In the case of Johannesburg- I thiidc the result

of the " ticket " was good, liut it might just as w»'ll have turned

tjnit the other way. The system cannot aiul does not claim to give fail'

minority representation : indeed, it can absolutely stiHe minorities, as

a moment's reflection will show. Suppose f^)r a moment that some
supreme issue was at stake, and that the large cimstituency had 41,000

voters, -21,000 on one side and 20,000 on the other. If the :^1,000

were sutticiently well (hilled and sutticiently pliant, they could through

their ticket secure the entire representation. Indeed, there are ca.ses

where a small minority has secured practically all the repiesentation

by meajis of the ticket. The greatest objection to the ticket system

is the chance it gives self-seekers and unscrupulous men to run,

say, the affairs of a town, in their own interest without any inside

ci'iticisni at all— vide American municipal government. The one

pc>int in its favour is that a body of honest men can also b;ind

themselves together to .secure representation, but theii- very banding

themselves together on a ticket can be their undoing, as has fre-

quently been .shown. This .system must therefore static! condemned

on every count.

T pass on now to the system

(d) Thk "Cumulative" Yotk.

Under this system each elector has as many votes as there are

members to be elected in his constituency, and may either cunudate

them all on one candidate, or divide them between the different can-

didates in any proportion he pleases. This system is something akin

to that of the general ticket system, but it undoes precisely what that

system endeavours to attain, viz., the leturn of a compact bo(iy of men
pledged to a particular policy. It was really introduced in the fii'st

instance as a means for securing minority representation, and, un-

doubtedly, it floes attain this object to a certain extent. In Eng-

land it is the s^'stem adopted for the school board elections, and in

practice it does give an all-round representation. But the system of

proportional representation, which I shall consider next, secures the

same thing in a much more accurate manner. The cuinulative system

is quite unsuitable if any important i.ssue is at stake, for the simple

reason that it learls to a great loss of voting power, as the following

example will show. In the first Marylebone school board election 7

members had to he returned, and there were 22 candidates.
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Snccessfid Candidates.

Garrett ... ... 47,858

Huxlev 13,494

Thorold 12,186

Angiss 11,472

Hutchins 9253
Dixon 9031
Watson ... ... 8355

15 unsuccessful.

Miss Garrett, who heads the poll, had such a tremendous majority

over all others that she spoiled the chances of her own supporters;

therefore a large number of votes—probably as high as 38,000 votes

—were absolutely lost.

The cumulative vote, so far as I kncjw, is not employed for the

election of members to any popular parliament.* It can only be made
applicable to very large constituencies, and the net result invariably is

that the very popular man simply spoils the chances of his own party.

For political purposes, at any rate, the system is quite impracticable.

The last system which I shall consider is that of

(e) Proportional Representation.

Under this system each elector has one vote, but to avoid the loss

of voting power which might otherwise ensue, it is provided that each

elector, though he has only one operative vote, may indicate on the

ballot papers other candidates in the order of his prefeience, to whom
he would wish his vote to be transferred in case it is not reijuired by
the candidate of his choice. The system is only applicable to con-

stituencies of three or more members, and five-member constituencies

work very satisfactoril}'^ in practice. Suppose, for instance, that Cape-

town or Johannesburg for parliamentary purposes were divided into

two large constituencies each returning five members. It would be

possible under the system of pr(jp<jrtional lepresentation for five dif-

ferent bodies of public opinion to have representation. The elector

in a single-member constituency (jr ward is frecjuentl}' in a \ ery great

dilemma. Two candidates appeal for his support, and when there are

only two they are not infretjuently extremists, or at least extreme

party men. He does not feel in sympathy with either, consecjuently

he generally abstains from voting altogether. If a third or a fourth

candidate enters the field, the final i*esult is also unsatisfactory, for the

vote is split, and more often than not a quite insignificant minority

secures representation, so that the lepresentative returned can only

speak foi- a small Ixxly of electors. When the election is conducted on

It is used in the election to the Le;;islative Council in ( "ape < 'olony.— Ku.



liKPKKSKNTATION. 383

party lines tlie moderate niciii or tlie iiKlepciideiit mui) lias not the

ghost of a ehanee. The system of piopoitiojial representation, as I

have ah'eadv said, secures representation for all, and thus encourages

men of moderate views and independent opinions to come forward.

In the recent Cape Coloiw elections the coast towns were almost solid

for the Unionists, and the country for the .South African Party. Now
in Capetown itself, which returned all Unionists, the South African
Party nmst be strong relatively, and the converse must appl^^ to

certain country districts. If every five single constituencies had
been grouped into one lai-ge one returning five members, it is prob-

able that the South African Party might at least have secured one
representative in Capetown, and the Unionists would have secured a
success here and there in the country, which is otdy fair and reason-

able. To a certain extent this is what takes place for the Upper
House or Council elections. But the proportional system does much
more thcin this—it prevents the loss of voting power. Supposing two
parties were contesting for the seats of a five-member constituency

;

one candidate could be so very popular that he would secure far more
votes than was necessary for his election, thus invalidating the chances

of his supporters. By the simple expedient of transferring surplus votes

this contingency is obviated.

J do not propose in this paper to deal with the many arguments
which have been urged against the system, as time does not permit, so

I shall merely content myself by stating them. They may be sum-
mai'ised as follows :—

(1) The system is too diflicult to understand.

(2) In consequence of this there would be a gi-eat many spoiled

papers.

(3) It does not secui-e what it aims at securing, viz., proportional

representation.

(-1-) If it did secure its end it would make stable governments

impossible.

Now the answer to all these objections is that the system does

work well in practice, because it has been adopted by several countries,

and the spoiled papers have been found to be no more numerous than

with any of the other simpler systems. I cannot, however, do better

than show you step by step how a trial election was carried on in

London in November of 1906 by the Proportional Representation

•Society with the assistance of some of the dail}' newspapers, which

printed ballot papers in their columns with the request to their readers

to fill them up and return them. The constituency was supposed to

return five members, and there were twelve candidates, whose names
were all Avell known to the newspaper reader. The ballot paper with

the necessary instructions to voters was us follows :

—
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Ballot-Papkr.

Ordfr of Prpfcreace. Kame of Cnndidafc

Aclaiul-Houd, Sir A.

Bell, Kk-hard

Campbell-Baniiennan, Sir Henry

Cecil, Lord Hugh

Chamberlain, J. Austen

Churchill, Winston L. S.
'

Haldane, Richard B.

Hardie, J Keir

Henderson, Arthui-

Law, A. Bonar A
Snowden, Philip "M

Whittaker, Sir Thomas P.

Ini<trnctwit.s to !'(>/^»-.- -Each elector has one vote, and votes

—

(«) By placing the figure 1 opposite tlie name of the candidate he

likes best.

The elector in addition is invited to place

—

(6) The figure "2 opposite the name of his second choice.

(c) The figure 3 opposite the name of his third choice, and so on,

numbering as man)" candidates as he pleases in the order of

his preference.

The first operation was to ascei'tain the number of votes gi\en to

each candidate, and this was carried out much in the usual w.iy with

the following result :

—

Kame)< of C'mididatex. Votex.

Campbell-Bannerman ... ... 4891

Hardie 2748
Chamberlain ... ... ... 1362
Cecil 930
Haldane ... ... ... ... 538

Acland-Hood 429
Snowden ... ... ... ... 371

Bell 304

Bonar Law... ... ... ... 295

Churchill 279

Henderson ... ... ... ... 149

Whittaker 102

I

Total valid votes ... 12,398

Tn\alid votes ... 20

Total ... 12,418
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Tt was now tilt- ihity of the returning- orticcr to ascertain the

luunljer of votes, t^^chnically called the "(juota," sutticient to leturii a
candidate. Tn a single-niembei- constituency the "<ju(»ta" would be
t)ne-half of the votes recorded + 1. in a two-nieniber constituency it

Would be one-third + 1, and in a tive-member constituenc}', i.e. our
case, it would therefore l)e one-sixth -h 1. The returning officer had
therefore to divide the number of valid votes, i.f. 12,398, by fi, which
made the quota 2067. As both Sir Henry Campbell-Bannerman and
Keir Hardie had secured more than the quota they were declared
elected. Indeed, Sir Henry obtained more than two quotas. The
next step was the ti-ansference of the surplus votes of these two,
because in the absence of such a provision their popularity would
have injured the chances of their colleagues. The votes were ti'ans-

ferred in the order of preference, and a start was made with Campbell-
Bannerman's. Naturally, as Keii' Hardie had been declared elected

and required no more votes, no notice was taken of those ballot-papers

marked '2. In the sorting of Campbell-Bannerman's votes it w^as neces-

.sary to sort out the papers into bundles giving the order of preference

when the following result was obtained :

—

Candidate.
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tlie surplus was 2824, the total number of papers on which next pi'e-

ferences were marked was 4876, and the numbei- of next preferences

recorded for Sir A. Acland-Hood was 77. Sir A. Acland-Hood's sliare

of the surplus was therefore f H-g^ x 77 {i.e. 44*6). In calculating the

number of votes to be transferred it is desirable to ignore fractions.

When this is done theie will be a slight difference between the total

of the votes transferred and the surplus. In this e.xperiment the

numbers were adjusted so as to make the total votes tmnsferred
correspond with the surplus. The correct proportions were maintained

as accurately as possible.

The next operation was the transfer of Keir Hardie's surplus votes,

but without going through all the process I ma^^ say that after adding
all the transferred votes of Sir Hem-}' Campbell-Bannerman and Keir
Hardie, none of the other ten were made up to the necessary quota.

The next operation was the distribution of the votes of the

candidate lowest on the poll beginning from the bottom and working
upwards. The election of these candidates was hopeless, but as their

supportei'S had indicated to whom in that event they wished to transfer

their support their votes were not vvaste<l. This process involved no
calculations, as all the votes of each candidate had to be transferred,

and those papers which showed no further pi-eferences were naturally

set aside as exhausteil.

The final result was :

—

elected.Campbell-Bannerman
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"tHiota" with a remainder of l-'X)."), and the L'liioiiists one "«|Uuta"

with a remainder of 919. Each ijuota returne<l a member, hut the

Liberals obtained the fifth seat because the Liberal remainder was
raised above the "(juot^i" by the transfer of certain "Ltibour" and
also " Unionist Free Trader's " votes.

Whilst the foregoing notes were in preparation Great Britjiin has

been convulsed over the i-esults of a number of bye-elections, the

results of which have been bewiltlering to the onlooker. To-day's

cables comment on the unsatisfactoriness of the present system of

election, and even the Liberal papers are demanding the introduction

of either the referendum or proportional i-epresentation. Tliis is a

great step. Proportional representation would certainly prevent those

violent oscillations of public opinion—which do so much to letard the

development of the 8tate—and, indeed, everything. Men of moderate

views, or independent opinion, always exercise a tremendous power as

voters. As a class they are conservative, and therefore against undue

haste : in other words, they act the part of brake. Under any of the

systems now in vogue they ha\e, however, not a chance of being returned

in numbers sufficiently great to have the slightest influence on legislation,

but under proportional representation they would have every chance.

The status of the assembly itself would also be improved, because some

of the very best men, not being strong party men, are at present

debarred altogether from a nation's councils. No nation can afford to

do without men of this stamp.

South Africa would benefit as much as any uatioii through the

introduction of this system, and if these notes should awaken an in-

terest in this most important subject in view of our present attitude

towards the greater—that of Unification—my purpose will have been

served.

Z2



4.—MUNICIPAL TRADING.

Bv J. M. P. MuiRHEAD, F.R.S.E., F.R.S.L., F.S.8., F.S.A.A.,

F.C.T.S., etc.

There i.s no que.stitui conceriiiug local goveniineiit which has been-

more debated than the merits, or otherwise, of municipal trarling. It

would appear as if there are really three schools of thought on the

subject, the first being those who are opposed to municipal trading on

general principles, and the most prominent figure among them is Lord
Avebury : the second, those who believe in a moderate amount of

municipal trading, of which the most prominent supporter is probably

fSir Henrv Fowler : and third, those who believe in municipalities

trading in almost every conceivable way. The last-named school have

a large number of supporters all over the world, but perhaps more
particularly in the United States and South Africa.

It might be well to inquire carefulU^ into the reasons that actuate

these three parties, and endeavour to come to some conclusion as to

what is the proper course, more particularly in South Africa.

Now it must be remembered to start with that municipal trading-

is the outcome of municipal borrowing, that where there was no power
to borrow there would be no capacity to trade. It is therefore neces-

sary to inquire just shortly into the question of municipalities raising

loans for different purposes. It would appear that there was no
proper parliamentary authority in England prexious to the Muni-
cipal Corporations Act of 18.35, which was the direct result of a

Royal Commission appointed in 18.32, whose report included the
following pai'agraph :

—

"That the existing municipal corporations of England and Wales
neither possess nor deserve public confidence or respect, and that a

thorough reform must be effected before they can become what they

ought to be —useful and efficient instruments of local government."

The result of the Municipal Corporations Act was to a certain

extent to restore the public confidence in corporations, and in 1848 a

Public Health Act was passed, which practically made municipalities

borrow, as the}^ had to carry out its provisions ; and this Act distinctly

defined the system of borrowing, viz., by the levying of rates, which
rates could l»e mortgaged ;is secuiity against the loans. This system, of

course, has i-emained in force ever since, and, generally speaking, the

rates are security for all municipal loans.

In 187") a Local Loans Act was pas.sed, which allowed councils to

issue debentures, ttc, but contained the important {)rovision that the

sanction of the Local Government Board had to be obtained to any
loans before they were issued. In 1874 the outstanding loans of local

authorities in Kngland and Wales amounted to c£92,820, 100 : at the

present date (1908) they are estimated at £350,000,000.



Until late yoars municipal stock was rcgar<lc<l as a good in\cst-

nieiit, and there was rarely any dirticiilty in raising a nuniicipal lijaii,

the secvu-ity (viz., the rates) being regarded as first rate: but during

the last few years the borrowing has l)econie so enormous, as evinced

by the figures I have just quoted, that municipal loans are no longer

regarded as so largely gilt edge<l as they used to l)e ; and c<jlonial

municipalities wisliing to borrnjw on the London market find they

are unable to obtain the terms which they once did, and indeed in

more than one case lately have had to pay a stiff price fur theii-

money.
The <|uestion of municipal borrowing naturally brings us to the

question of what the money is boi-rowed for. The outstanding

loans of local authorities in England and Wales ten years ago were

£262,000,000, of whi(;h the following were the principal headings of

expenditure in round figures :

—

Waterworks ... ... ... £4^,000,000
Harbours, piers, docks and (juays ... 34,000,000

Highways, including street improvements 31,000,000

Schools^ ... ... ... ... 30,000,000

Sewerage ... ... ... ... 27,000,000

Gasworks... ... ... ... 18,000,000

Poor Law purposes, i.e. workhouses, itc. ... 9,000,000

Markets ... ... ... 6,000,000

Parks ... ... ... ... 5,000,000

Public buildings ... ... ... 5,000,000

Lunatic asylums ... ... ... 5,000,000

Housing working classes ... ... 5,000,000

Bridges ... ... ... ... 4,000,000

Electric lighting ... ... ... 4,000,000

Tramways ... ... ... .. 4,000,000

I have been unable to oVjtain the figures at date, but the headings

will be the same, and pretty much in the same proportions.

Now the advocates of no municipal trading would practically

allow no borrowing for waterworks, tramways, harbours, gas works,

or electric light, contending that all these should l>e carried out by

private enterprise. Those who are in favour of modei'ate municipal

trading would approve of all expenditure under most of the headings

mentioned. While those who want greater municipal trading would

have very many more headings, and much more expenditure : and

this brings us at once to the main point, to my minrl, of what the

duties of a municipality are, and I think I may with advantage quote

from L<jrd Avebury, who states :
'' The real problem seems 'to be

whether municipalities are to govern or to trade. They cannot well

<lo both -at least they cannot do both well. Take, foi- instance, the

question of water : at present in London the companies supply and the

County Council watches over tlie purity ; if the County Council sup-

plies, who will supervise ? (Juifi cu.-itodiet ip.tos cH.-<iocle.s ? The two

functions are incompatible
"
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It is quite evident that it is Lord Avebuiy's opinion that the

duty of municipal councillors and other persons holding office on local

boards is to govern, viz., to watch over the interests of the ratepa3'ers,

and see that those interests are properly protected. Further, that if a

uiunicipalitv is trading itself, there is no authority to see that its

trading operations are properly carried out in the best interests of

the ratepayers.

To these points might be added two more : first, that municipal

trading deadens private enterprise ; second, that it is impossible to find

men to give their time without remuneration to properly control and
direct large industrial and commercial undertakings. The advocates

of general municipal trading are in favour of municipalities acting as

bankers : and in the several Bills whicli sundry municipalities pre-

sented to Parliament during the year 1900 powers were asked for

pawnbroking, coal-supplying, saddlery, manufacture of electrical fit-

tings, and other branches of ti-ade and manufacture ; so that there

is absolutely no doubt that there is a very considerable proportion

of people who genuinely believe in municipalities undertaking the

functions of as many different kinds of trading organisations as

possible.

Now the moflerate municipal trader does not go as far as this,

but follows entirely in the steps of 8ir Henry Fowler (who perhaps
is their best exponent), who states :

" 1 have always advocated the

placing of public water, of public light and similar undertakings in

the hands of municipalities." He goes on, however, to state that he

does not accept the theory that the limit of successful municipal work
has then been reached, but when municipal and local bodies are claim-

ing wider powers, embracing new areas of commercial and industrial

activity, questions arise not only as to the extent to which those

powers should be granted, but also as to the regulations and checks

by which they shoidd be accompanied.
Now in this colony the loans to local bodies by the Government

amounted to £443,364 on the 31st December, 1906 ; but that amount
is only a very small proportion of the total loans, as, dealing only with

certain large towns, we find that their indebtedness, from the last

figures a\ailable, is approximately as follows :

—

Capetown ... ... ... ... £3,000,000
East London ... ... ... 450,000
Kimberley ... ... ... ... 47,000
Port Elizabeth ... ... ... 850,000
Woodstock ... ... ... ... 680,000
Mowbrav ... ... ... ... 168,000
Wynberg ... ... ... ... 290,000
Kingwilliamstown ... ... ... 123,000
Gi-een and 8ea Point ... ... ... 12 1 ,000

Grahamstown ... ... ... 79,000
Claremont ... ... ... ... 107,000

The Woodstock loan includes ,£350,000 for watei- scheme, for



£
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the municipality Uixes everybody, and as tliat tax includes the piivate

trader, if the municipality is engaged in the same class of trade it is

entering into competition with its own ratepayers, thus niaking tliem

contribute to mmiicipal funds which are being employed to compete
against them in their own business, and help to destroy their trade.

This brings me to another point, which to my mind is one of the

strongest. Sir Henry Fowler says :
" Tlie true friends of municipal

life and institutions are those who desire to see that life devehjped and
those institutions strengthened on the broad basis <»f public benefit and
of public support. They will not be disposed to sacrifice the rare

advantages of the devotion, wise supervision and experiences! manage-
ment and administration which are the advantages of the voluntary

public service of that large ai-my of citizens who control our local

administration, but they will recognise that there are limits to the extent
and efficiency of that management—they will see that it must not

conflict with the just interests of the ratepayers—the traders, and the

public, and they will not weaken the strength and value of municipal

administration by extending it beyond those limits."

Now every one will admit that the country has exery reason to be

grateful to those gentlemen who have given their time and services Ui

municipal work ; in fact, I do not think the country sufficiently realises

the value of their services. At the same time, the counti'y has lost

the services of many of those best qualified to direct public aifairs,

because so much time has to be devoted to them that their own busi-

nesses will not wai-rant their neglecting them for public life. And as

the man who has conducted liis own business successfully is the bfst

aVjle to manage public afiairs wisely, it is a great pity his seivices

should be lost to the country, and <jne of the reasons they aie lost is

that many municipalities have so many schemes on their hands that

require so much attention that a councillor finds that what with in-

numerable meetings and connnittees far too laj-ge a proportion of liis

business time is devoted to municipal affairs. The writer can speak

with authority on this point, as he was once a member of a munici-

pality that started a municipal quarry, and the amount of time spent in

discussing that quarry in comparison with the rest of the municipal

work was unreasonable, in addition to which the quarry was an enor

mous expense, and the stone could liave been bought cheaper from
contractors outside the nuinicipality altogether

;
just <me of the in-

stances where a great deal of time and money was unnecessarily

wasted, with the ver}' best intentions.

The Hon. H. P. Porter, wi-iting on this subject, further states that

municipal trading is certain to entirely alter the character of our muni-
cipal bodies. "No one will be able to enter any of our town councils

who is not prepared to devote his whole time to it, inchuHng 8un<lays,

and even then the work cainiot possibly be thoroughly and caiffully

considered." This seems to me obvious ; it is with the greatest <Hffi-

culty now that we get the class of man we want in South Africa for

municipal councils, because we have not the leisured class that exists

in England, and if nnmicipalities a)e going to burden themselves witii
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trading operations tlic woik will 1h^ so lai'gely increased that it will I)c

impossible to ijet competent men at all, and if for iio other reason

municipal trading should he discouraged as unich as possible.

In conclusion, I am fully aware that this is a very sketchy treat-

nient of a very importjint subject, but th<* paper is written to direct

attention to an iniportant matter of our daily life, and to get if pos-

sible some interest shown in municijjal aifairs. 'I'he whole temiency in

South Africa is for nnmicipalities to borrow, though they have already

Iwrrowed Urn nnich, and to borrow largely for trading purposes, i.e.

water, electric light, tramways and s<j forth.

Those who agi-ee with the large class of people who believe in

numicipal trading will doubtless sympatliise with the tendency ; those

who agree with Sir Henry Fowler in moderate municipal trading will

approve of public water and public; light being in the hands of tlie

municipalities ; but those who agree with Lord Avebury that it is the

duty of a nninicipality to govern and not to trade, to look after tlie

interests of the public, and to see the public protected, will agree with

my own view of the matter, which is that the municipality should only

engage in even such important trading as the water supply of the town
if it cainiot be done by piivate enterprise. As in London the water is

supplied by companies and the County Council keep the companies up
to the mark, so it is much bettt>i' that water should always be supplied

where possible by companies, anfl the go\ei'ning body see that the

companies carry out their obligations to the ratepayers ; and the time

that may be spent by those whole-heartefl citizens who give their

valuable services to municipal work would be very considerably reduced,

and the councils nuich more likely to get the best men in the towns, if

they govern only and do not trade.

It is impossible to close the paper without a warning iKjte that the

municipalities in South Africa have already borrowed more than they

sliould ha\e done, especially as it is generally admitted that fjiiglish

municipalities have over-borrowed
;
yet, as already stated, their average

debt ct)mpares very favourably witli the Cape colonial municipal in-

debtedness per head of the population, and the time has come to take

steps to stop further municipal borrowi)ig for the purposes of )nunicipal

trading.



5.—SOME REMARKS ON THE WHITE POPULATION AT
THE CAPE BEFORE THE ARRIVAL OF THE
HUGUENOTS.

By E. C. GODEE-MOLSBERGEN.

Tlie Dutch East India Company did not allow any Netherlander
to go to India, except in the service of the Company. What were the
several positions open to the servants ? The posts to be filled showed
clearly the double character of the Company— both merchant and
ruler.

Originally it was nothing but a mercantile body, not intending

to conquer territory or to form an extensive realm in the far east.

Gradually, as contracts and treaties granting the right of trade had
be^n entered into, the Company found itself compelled to enforce upon
the indigenous princes the due observance of these agreements. A
military force thus became necessary, not only on board the Indiamen
against corsairs and Eui-opean enemies, but also in forts and strong-

holds, built in the various countries and on islands, opulent in spices

and merchandise. Trade, however, was the principal aim, and the

directors in the Netherlands considered the militaiy requirements as

a necessary evil. It is obAious that the post of merchant was con-

sidered of the highest importance in a trading company—the stepping-

stone to greater honour, not seldom to the position of Governor-General
of India.

Many of the merchants got the post by reason of being relatives

and friends of the directoi's or of high officials ; but man}' a merchant
started his career as a soldier or pilot and rose to the highest rank. A
complete staff of bookkeepers, cashiers, storekeepers, clerks, lirc, assisted

the merchants.

The soldiers were in the most miserable state of all. Their wages
were excessively low (15s. per month) and were paid in a vevy queer
way, viz., one-quarter in coins of depreciated %alue, so as to give a

prctfit of 38i per cent, to the Company, one-quarter in wearingappareh
making a gain of 75 per cent, to the same. The rest was left on

account and settled in Holland after their return, when the five years'

service was completed. Still, becoming a soldier might mean putting

the foot on the first step of the ladder, leading to honour and riches.

The majority, liowever, failed to reach even a position that would

ensure them a living wage, and came to ignominy. The best of them
tried to get an improvement of position either by applying for a post

as carpenter, mason, cooper, >kc., or by being released from service and
becoming " vrijburgers " (freeburghers) under the rule and jurisdiction

of the Company. The higher officials consitlered their posts in the

various settlements as temporar\' ; at any moment they might be

summoned to act elsewhere.

In India many free colonists were to be found ; as, in the early

years of the Company, nf) European women were at hand, soldiei's and
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saik)rs were allowed, after the expiration of the coritiact, to marry
native women, and these marriages were recognised as legal. Later

on, families and women were sent from Holland. But the stimulu.s

of religious perseeutitm, inducing Englisii and French to leave for

otiier countries, did not exist in the Dutch Kepublic, and those who
were making a living in their wealthy fatherland were not anxious to

venture upon the hardships of a new life under the very uni)opular

rule of the East India Conipan}'. An actor at Ani.stei-dam expressed

his view by .saying :
" I prefer acting as king or prince, while fiee in

Holland, to being a slave in India." The better class of people declined

to go, and the poor and wretched were not good material out of which

to form a colony. The same complaints as those that were written l)y

the Governors of Virginia are to be found in the letters frt)m the ()fh-

cials in India. Their attempt to settle in that country was such a
failure, tliat about 16"{0the majority I'eturned to Holland. For nearly

twenty years no w(mien were sent out. The Company tried to keep
the freeburghers in India by raising tlie fares on the homeward-bound
vessels. The directors difl not wish to send out well-to-do people, who
might be able to encroach upon the monopoly, so carefully guarded by
the Company. The only way open seemed to be to release ser\ants

who had completed their contract, not allowing them the right of

trading privately.

As soon as the settlement at the (.'ape pro\ed a success, the direc-

tors tried to form a class of free farmers, consisting at first of late

servants of the Company, but later on including aho freed slaves.

Their corn and cattle would be of use for supplying the outward and
homeward-bound fleets, in addition to the Company's stock. Many
soldiers, however, who expected an improvement of position, were dis-

appointed, and found out that there was a great difference between a

free burgher and a "freeburgher " ; as many of them were unfit for

farming under circumstances quite different from those obtaining in

their native land, they re-entered the service of the Company or tried

to settle near the Castle. Very soon after the first farming experi-

ments we see the farmers mentioned as lazy, inactive, unwilling to try

their best to increase the crop. Unkind and severe words are used in

proclamations to compel the farmers to do their duty ; they were

reminded that the Company was not there for the [)urpose of providing

an a.sylum for idlers. 8ome good harvests, however, enabling many
farmers to repay to the Company the debts incurrefl by buying tools,

oxen, slaves and materials, induced a large number to leave tlie service

of the Company and to join the colonists.

Politically they were in as good a position as in Holland, and

possessed more rights than anywhere else on the Continent in the

seventeenth century. Government in Holland was in the hands of

an aristocratic section, and the rich merchants ruled in town, province

and country. The "burgher" or the farmer was not represented in

municipal council, provincial government or States-General. But they

were well cared for and enjoyed in liberty the results of the labour and

ability which they had put into their business. The heavy taxes of
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Holland, " where everything was taxed except the aii*," as one sai<],

were counterbalanceil at the Cape by the t'aet that everything was
obliged to he bought from the Company, which did not lose the

opportunity of making a considerable profit on the transaction. 80
the taxes were paid in another form ; and for the rest, the freeburghers

iind free fai-mers were at liberty to manage their affairs, as long as

these did not clash with the interests of the Company.
The Commanders and Governors at the Cape were very careful in

regard to the releasing of servants. < )nly those of good behaviour,

who had served at outposts, and knew the difficulties of agriculture

here, were set free, and as a guarantee for good conduct they had to

leave six months' salary in the hands of the Company for two years.

This I'egulation was instituted as a check to the men who applied for

release, only witli the intention of spending the salary due to them and
then to return to service. Still many professed love for agriculture

with no other aim than to live on the frontier, where barter and
smuggling with the Hottentots were easy.

Married men were preferred to single servants, as it was likely

that they would stay longei' and do their utmost for their families.

The lazy, debauched and criminal freeburghers were severely punished
and banished

; the principle of the survival of the fittest is to be seen

at work in the white population at the Cape.

The Company took a keen interest in the welfare of the free-

burgliers, and in order to exhibit its patriarchal care, it ordered wliat

was to be done or to be left undone. Instructions wei-e given not to

.start wine-pressing before permission hati been given by commissioners,

who decided whether the grapes were ripe enough. Two processes of

wine-making wei-e prescribed after 1685: first, treading the grapes,

afterwards pressing them ; the two sorts of wine were to be kept sepa-

rate. Corn was to be threshed by the trampling of oxen instead of by
fiails ; the plan of building farms as we still find them in the Stellen-

bosch and Paarl districts, a large farm-yjird in front of the liouse,

enclosed by strong white walls, was a suggestion of one of the high
connnissioners, H. A. van Hheede, in 1685.

Weights and measures were under control ; the colonist^ were not
allowed to keep Hottentot sheep along with their fiocks, in order to

prevent them from bartering with the Hottentots; sheep with clipped

ears were forbidden ; the fiock of the Company was marked with the
Company's initials on the ears ; so it was made impossible for the
burgliers to keep sheep stolen from the Compan3^ Horses under three
years of age might not be used. The prices at which bread, meat and
wine, ifec, were to be sold were fixed. The baking of cake was for-

bidden in time of scarcity of corn. The clean water from the mountain,
so valuable to the ships, )night not be soiled l)y wasliing clothes, the
bathing of slaves oi- otherwise. Ill-treatment of slaves was strictly

forbidden
;
so was barter or trade with Hottentots, which might spoil

the profits of the Company. For the same i-eason tiie cultivation of

tobacco, used as payment with the natives instead of mojiey, was
afterwards forbidden too.
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The only fear was that all freemen \v(»ul(l heeome wine-fa rtners^

and drtip the culti\atii»n <>f corn, the produee that was most neefled,

as the Company had to import rice and corn for the use of the
freemen Only the refusal to im])ort any more in futuic compelled
the farmers to pay more attention to their cornlands.

Ky doing all this, the Company secured two ends : it served its

own interests and at the same time i^ave i^uidance to a class of men
who were not accust(.»med to have a share in government or adminis-

tration. The training thus provided resulted after many generations

in makit)g the South Africans fit for self-government, and at the end
of the eighteenth century they felt themselves conscious of their

fitness.

The Cc>mpany cared much for the future white poj>ulation. In

the first period, during Van liiebeek's administration, intercourse and
marriage between whites and female natives and slaves occurred. The
position of the illegitimate children of white fathers brought about a

great difiiculty : no children of Dutch fathers could be kept as slaves f

In 1685 thirty-two males and twenty-six females of this description

were to be found in the slave lodge of the Company. To prevent the

servants, otficials and burghers in future from creating an illegitimate

coloured population the following penalty was fixed : the freemen who
offended in this respect had to work for half a year at the public

works, living on slave-food—rice, fish and water: officials oi- servants

lost one year's salary. In addition the fathers harl to pay an annual
suuA and were not allow^ed to leave the country without giving baiL

Coloured boys were set free at the age of twenty-five, on condition

they spoke Dutch and were members of the Reformed Church ; girls

were set free at the age of twenty-two, and might be taken in marriage

by a white man, provided he paid a fixed sum of money to the Com-
pany ; if the girl were under twent3'-two he had in addition to provide

a female slave to fill her place. Marriage with freed female sla\es of

full colour was prohibited. 80 the Companj' shares in the prai.se,

generally' given to the Church alone, for the fact that in South Africa

the whites led a more moral life, in regard to the native or slave popu-

lation, than colonists in other tropical or subti'opical countries.

Debauches and bacchanalia airanged in inns, private houses and
especially in the Company's slave lodge, calling to mind the amuse-
ments of the ancients, were prohibited under severe penalties by the

Governors Johan Bax and Simon van der Stel.

In making a livelihood the freemen had competitors in some of

the Company's officials. Johan van Riebeek, foi- instance, the author

of the Cappse hoveniers ahnanack (Cape gardening-calendar) was corn

and wine-farmer himself: one sergeant is recorded to have followed the

occupation of an innkeepei-. Van der Stel's farm, Constantia, and the

trouble that arose about W. A. van der Stel, are well known. This

pf'lic}' proved a big mistake, and was abandoned afterwards.

The directors hafl more sympathy with the farmers than with the

town-burghers, who could always earn something in one way oi' other.

The farmers depended entirely on their crops, and their work was
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of more u«e to the Company than that of the freemen living near the

Castle. The directors recognised the necessity of liaving an agricul-

tural popuUition, and KycklofF van Goens, leaving an instruction to

Van Riebeek in 1657, closed with these remarkable words: " UE. tot

slot nochmael recommanderende boven alles den aenbou van graenen te

niaintineren ; want wy connen hier geen Edellieden warden, \oor dat

eerst goede Jioeren geweest zyn " (recommending you again for the last

time to stick to the cultivation of corn ; for we cannot become Xohh-
meti before having been good Peasants).

Those who settled near the Castle made a living by keeping lodging-

houses for officials and others from the ships, who enjoyed their stay

under a nice climate where fruit, wine, meat and milk were abundant;
they sold fowls, vegetables, <kc., to the crews ; some of the burghers

were oil manufacturers : others were lime-burners, innkeepers, dealers

in tobacco, oil, salt, itc, owners of fishing boats, Arc. The privilege of

being allowed to follow these occupations was farmed out to the highest

bidder. The Company wished them to keep pigs, too, but this was not

to their liking ; Van Riebeek started to make it compulsor\' for those

who wished to settle near tlie fortress. They had no objection against

keeping sheep, whose milk was of use to the crews. The sums brought

in by tlie farming out of these pi-ivileges were considerable, as will be

seen from the table on p. .399.

Gradually a distinction is to be seen between farmers and town
burghers (" vrij-landbouwers en vrij burgers "). In town a fire picket

and a fire brigade were formed ; also night patrols and a militia

("schutterij "). Roads and bridges were to be kept clean and in

good condition by tlie burghers. The citizens were represented by
" Burgherraden " in the high court of justice; at Stellenbosch tbe

farmers had a voice in the rnanagement of affairs through their repre-

sentatives, the "Heemniden." Burghers were members of the court

for trying petty civil cases.

There is no reason to pity the colonists at the Cape in the seven-

teentlt centuiy. Those who were unfit or unwilling to work or not

successful left the Cape, either voluntarily for Mauritius or India, or

were sent to Holland by the Company. In this way those who re-

mained came to form an industrious Soutli African nation, that grew

up under very favourable circumstances. In case they had complaints,

they could lay them before the liigh commissioners, like Van Rheede,

&nd officials of the Company who were found guilty were severely

punished.

Of course the colonists were by no means faultless angels. Tirey

had the good qualities of the Dutch of the seventeenth century as well

as their weak sides, .\mong these were smuggling and the making of

illicit profits, but how many well-educated Europeans of our days try

to cheat at the Customs for a couple of shillings? They induced

soldiers, sailors and slaves, who were anxious to get some money for a

drink or annisement, to sell their clothes at a very low pi-ice. As we
have seen, debauches were stopped ; but the Company, which made
large profits from the wine, ])randy, beer and ari'ack solri by the inn-
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keepers, only interfered when the general safety or good order was
endangere(i. For instance, before the parade no inn might be open ;

the burghers summoned to assist in constructing public works were
fined if thev came drunk.

Severe punishments and high fines were imposed on the culprits,

and evidence of the fear with which the Fiscaal (the public prose-

cutor) was regarded is preserved in the name of a bird ("Fiskaal-

vogel "), which treats its fellow-birds in such a cruel wa\\ Cruelty in

corporal punishment, to be found all over Europe in those days, was
not wanting at the Cape.

The spirit of liberty was not killed in the colonist, but insubordi-

nation, as, for instance, not appearing at the parade, was soon sup-

pressed. In time of war with European nations the colonists were
quite willing to assist the Company in defending the settlement, fight-

ing for home and famil}-. This was one instance of the value of the

freemen to the Company : the number of soldiers and the expenses

could be reduced, as the colonists made rifieinen as good as or still

better than those who had enlisted as soldiers, most of who)ii were not

soldiers by profession. The sale of goods to the colonists by the Com-
pany produced a considerable profit ; but the principal aim was to

secure a supply of produce for the victualling of the fleets.

To keep the language pure it was forbidden to address the slaves

in Portuguese. The sla\es were expected to learn pure Dutch, and
many instances are given where slaves expressed themselves in correct

Dutch. This order was issued in 1657, before the arrival of slaves,

and althc)Ugh the Dutch language at the Cape has been influenced by
the Malay, the number of words of Portuguese origin is very small.

Ver}' soon a distinction is to be seen between well-to-do colonists

and poor ones. The poor were assisted in every way both by the Com-
pany and the Church, in whose affaii's the directors took an active

part ; some colonists earned so mucli money, that they sent it to

Batavia, as a loan to the Company. The distinction in wealth and
position was clearly shown in the titles givei: to the wives of officials

and freemen in those days. Allow me to bring this sketch to a close

by giving an illustrative picture, taken from the life in Capetown in

1677.

At that time the Republic was ;it war with France. The sad

news had reached the Cape that Admii-al De Ruyter was killed in

the naval battle near Mount Etna, and that the negotiations for peace

were not successful. The Castle at the Cape might at any moment be

attacked by a French fleet, and Governor Bax and his Council did

their utmost to put it in a strong position for defence. A moat i-ound

the walls of the Castle was planned, and as the work went on very

slowly by reason of the want of a sufficient number of diggers, Johan
Bax tried to have the moat dug in a very short time without expense.

The Journal reads as follows on Moiulay, October 25, 1677: '' In ordei"

to encourage everybody in ;issisting in nioat-digging the Honourable

Governor in person and his Tjor-dsliip's lady and their little son, were

so condescending as to conu- this morning, accompanied by the other
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hii^li and low miiustors and lower orticials, nobody excoptcd, assisted by
their conno7-ts, the burgher councillors and other substantial citizens

and people of distinction with their wives and children, entering with
special ardour, willingness and zeal into the digging of the moat and
carrying up the earth . . . ; 12 baskets were filled and carried up by
his Lordship and six by his Lordship the Governor's lady and other
high ministers' consorts." From that time everybod}', either in service

of the Company or a burgher, passing by the Castle, either foi- busi-

ness or for pleasure, had to carry up twelve baskets, if a male, or six

if a fem9,le. A sort of garden part}' closed the performance, and the

Governor promised to stand treat at the earliest opportunity.

People living under such a genial government were not to be
pitied. The period of reasonable complaints is not during the seven-

teenth century.

6.—MATHEMATICAL IMETHOD.S APPLIED TO STATISTICS.

By J. McGowAN, B.A., F.I.A.

The application of mathematical methods to statistics may be said

to have commenced with Quetelet, the famous astronomer royal of

Belgium, over sixty years ago. Quetelet was amongst the small

number of distinguished men, including Babbage, Whewell, Malthus,
Drinkwater, etc., who at the third meeting of the British Association

for the Advancement of Science, at Cambridge in 18.33, succeeded in

establishing the special section F on Economic Science and Statistics,

and which afterwards led to the formation of the Royal Statistical

Society of London.
In a work entitled Anthropomefrie, ou mesiire des differentea

facultes de Vhomme, published in 1870, Quetelet gives the results of

many years of observations, tracing the law of growth in every portion

of the human body at all periods of life. By strict induction he
ari'ived at the conclusion that the growth of man is expressed by
the binomial theorem of Newton, whicli, simple and general as it is,

applies equally to man's stature, his weight and his physical and other

powers.

Bowley, like most writers on statistics, is unable to escape from
Quetelet's influence, and in his Elements of Statistics he refers to

Quetelet's "average man." This "average man" is of average height,

weight, strength, girth and lung capacity, with eyes of normal range

2a
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and iiiediuin tint. He is (says Bowley) a more satisfactory model than

the newspapers' "average," for in regarding him we see the type from
whicli all other men may be supposed to have deviated—the creature

that would have been produced if all disturbing causes were removed.

TJiat any actual person should answer exactly to all these standards is,

of course, in tlie highest degree improbable.

Objection's have been raised from time to time against Quetelet's

methods of determining his "mean" or ."average" man. All the

same, his work is of lasting merit. Professor Edgworth in a paper

read before the British Association in 1893 pointed out tliat, if it

were required to construct a budget of a typical workman's family

upon several articles of food, rent, &c., the case would be analogous

to that ti'eated by Quetelet when he sought to construct an average

man b}' measuring the limbs or organs of a great number of men and
taking the mean of the measurements relating to each part as the type

of that part. It has been objected, however, that the parts thus deter-

mined might not fit each other. It has been said that the procedure

of Quetelet is like that of a person who, having taken several observa-

tions of each angle of a triangle, should put the mean of each set of

observations for the value of the corresponding angle. The three angles

thus determined might not form two right angles 1 Similarly, the organs

determined by Quetelet's method uiight not fulfil the conditions of joint

existence. The "mean" or "average" man might be a monster, not a

model ! Edgworth successfully defends Quetelet, and shows that this

criticism is not well founded.

Alth<:)Ugh Quetelet's (hscovery of tlie binomial law was made more
than sixty years ago, very little fresh development seems to have been

made in this long interval. Bowley, in a paper read before the British

Association in 1 906, regrets the lack of interest on this subject. He
points out that the use of mathematical reasoning in statistics is very

imperfectly undei'stood, partly because the passage from numbers to

syml)ols and back to numbers suggests an air of myster}^ or even of

prestigiation, to the unmathematical mind, partly because the method,

although fully sixty years old [Quetelet's letters were published in

184G], lias only recently been de\eloped, and the methods and limi-

tations of its use are still a matter of analysis and discussion among
its advocates. There are those who hold that verbal or numerical

reasoning, unassisted by symbols, is suHicient for the elucidation of all

truth.

Bowley, I tliink, takes rather too gloomy a view as to the progress

of mathematical methods in statistics. Even the newspapers aT-e now
calling for sometliing more than a mere collection of figures.

On this question, the following extracts from an article in the

S(Uard(iij lievieir of 15th Februar3\ 1908, will be of interest. The
article is headed, "Idle Figures about Working Folk. A Board of

Trade Folly." It proceeds: "The report of the Board of Trade on

working-class rents, housing and retail prices and standard I'ates of

wages is about as inconclusive and unsatisfactory a piece of work as

even the Boaid has evei- isssned. ]t is a huiie volume of over six
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liuii<liv(l pages, and to look at it one might suppose that little remains
to be said about working-class conditions. In truth, it does give a
vast amount of interesting fact and information about all the pi-incipal

towns in England, Scotland and Ireland : but when 3'ou ask, after much
reading of tlisconnected masses of heteri)geneous facts and figures, what
exactly you have learned from it, the answer must be—Surpi-isingly

little. Jfni/iia iitdii/esfatfuc moles, a glaring sjiecimen of elaborate
tritling, a misapplication of industry and ingenuity which throws
little, if any, important light upon any social or industrial tjuestion.

Statistics are of no use unless they enable us either to support some
hypothesis or principle, or to make some induction from them which
may supply us with a well-founded {principle or theory. We defy any
one, either at the Board of Trade or elsewhere, to say that this report

serves either of these purposes. No one broad generalisation of any
value can be made from ic, any more than if the painstaking oHicials

had compared the lunnber of red-haired with black-haired men and
women in the different towns of the United Kingdom."

It must be admitted that this is ver}' plain speaking, and it is to

be hoped it is a beginning of a demand for improvement in the presen-

tation of statistical facts. It is frequently said that the mass of

statistics published every 3'ear is something immense, and the cry is

still for more. But although the statistics are man}", the generalisa-

tions are few. Although there is a certain mistrust in figures, and
although it is often said that figures can be made to prove anything,

still it is generally held that the statement of figures is, after all, the

conclusive argument. Yet, as pointed out by Mandello, in the Journal
of the Royal Statistical Societ3% it is generally forgotten how carefull}'

figures have to be handled, how critically they ought to be weighed
and how easy it is to misinterpret and misuse them.

Mandello's idea is to make the statistical bureaux into what he

terms " real offices " for answering statistical questions and inquiries.

Why, he asks, should hundreds and thousands of busy people hunt in

big volumes for statistical data, compile, calculate, itc, making mis-

takes and hai-dly ever finding what they really want, if their requests

to know the figures for such and such topics could easily and with

authority be answered by the clerks of the offices, or if the}^ could be

told that the figures looked for are not known ? He admits that this

proposal looks bizarre, and so I think would most people. The
answers gi\en by the bureaux would in many cases be (.lisputed, and
then there would be nothing for it but to establish a court of appeal,

say a High Court of Statistics, with a few professors of Statistics and
Economics as .judges I

Undoubtedly what is wanted is fewer statistics, but greater

accuracy in collection and compilation, aiid more uniformity in setting

out the final figm-es. There would then be a greater scope iov making
generalisations, and here mathematical processes would come into

play.

I close this paper with the following interesting example, of

Quetelet's methods, published, it nuist be rememberetl, over sixty

2 a2
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yc'iirs ago, when railways were in their infancy. Quetelet says

:

" How many statistical questions are connected with the establish-

ment of railways? Only to quote one example. There is a dependence
between the number of tra^ellers transported each day and the fares

they have to pay : this dependence is sucli that the I'eceipts augment
or diminish according to the scale of fares. Every one can conceive

that if the fares were too low, the number of travellers, although more
considerable, would not be sufficient to pay the expenses of the enter-

pi'ise ; if, on the contrary, they were too high, the number of travellers

wuuld diminish, and the administration again would run the risk of a

loss. There is, then, a maximum which can be obtained, and which
can only be determined by the aid of good statistical documents.

"Let us call ,«• the amount of the fare, and y the number of pas-

sengers corresponding to the fixing of this fare. There will be a

relation between x and y
y =/{'-')-

The most simple hypothesis is to suppose that the number of passengers

increase in proportion as the fares diminish ; thus y= ', whence yx — a,

which indicates an equilateral hyperbola referred to its asymptotes.

If x— u, y= infinity, that is to say, supposing the fare to be nothing,

the number of travellers will be infinitely great. On the other hand,

making ,t= infinity, y= o, that is to say, supposing the fare to be in-

finitely great, the number of travellers will be nil. We may conceive

that in most cases the curve will not differ much from an equilateral

hyperbola."
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