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\ Ve ha ve in our medicina l sp ri ngs a val uable
pote nt ia l nation al asset . and a ll we are do ing at
pre sent is to adve rt ise it without endeavou r ing to
develop it. T his process o f development ca lls for
the joint efforts of the med ica l ma n, th e chemist. th e
phy sicist and the geologist. The chemist's fun cti on is
to de termine the chem ica l consti tuents of the medicina l
spr ing. In additio n to th e chem ical constituents.
radioacti vit y and ce r ta in ph ysical cons ta nts o f th e
water, such as degree o f ion ization . hydrogen ion
concentra tion a nd col lo ida l pro per ties. a re now
recogni zed as being of importan ce. The physio­
log ica l effect an d th e th erapeutic va lue canno t be
determined entirely from it s che m ical an d physical
da ta . These da ta mav se rv e as an indicat ion , bu t
only prolo nged clinica( records reli ably es tablish th e
eff ect o f the wa ter for va r ious ailments. S om e
sp r ings underg o periodical a lte ra t ions in composition
or tem pera ture-they may beco me diluted near th e
eye by wat er s of a di fferent composition , etc. The
fun ct ion o f th e geologi st is to' ex pla in these change s.
to find means for th eir p reven tion . if pos sible, such
as tapping the wa ter below th e su rface. and generally
to es tab lish a connect ion between the co mpos ition o f
th e wa ter and th e geological fo rma tion .

I t is hardly necessary to po int out that wa ters vary
largely in th eir composit ion . Pract icall y a ll me dicinal
sp r ings a re very complex mix tures of sa lts. and they
are usua lly classified in accordance with the pre­
dominat ing cons titue nts . The main groups wh ich arc
dist ing uished are:-

( t ) I llllifferent Sprin!}s : T hese are defi ned as
such conta ining less than a gram o f dissol ved solid
cons tit ue nts a nd not more tharr a gram of ca rbon
diox ide per litre. T hey are cla ssed as ,. cold " if
th ey ha ve a temperature belo w 20 ° C.. "warm" if
thev have a te mperatu re ab ove eo ". The Germans
ca li thi s latter class .. Wi ldbaeder. " Examples o f
thi s type in South A fr ica are th e Ilrandvlei at
W orcester . with th e remarkable temperature o f 63°
c.; th e spring at Goud ini o f 40 ° c.: the hot bat hs
at Ol ifants River , near Clan william . oi about 42 ° .
and Montagu 0 i ab out 45 °.

( 2) Carbonated Wotcrs , r ich in ca rbon
and poor in so lid constituents . Th is type
scnted here bv Va n Riebecck wa ter and
mainl v as a table wa te r .

( 3 ) Earthy i Val crs are de fined as such conta ining
at lea st a gram of solid constit uents per litre . amon g
whi ch bica rbona tes o f calciu m and magnesiu m pre­
dominate. None o f th e South :\ f rican wa te rs answer
entirelv to thi s defin it ion .

(4 ) ' Alkaline (Vaters conta in a muumum
gra m o f solid cons tituents per lit re . amo ng

Fe,r a fo rtnight in hospital his tempera ture swung
hetweeu 9;0 and 102° . O va o f S chistosoma M ansoni
were detected in th e stools in repeated examination s.
No othe r parasite or pathogenic organisms were
discovered . The u r ine did not conta in any ova o f
Sch istoso ma. A cou rse o f intramuscular inj ecti on s o f
Fouadin was begun. \ Vith in two days the blood
ceased in the stool. th ough st ilI watery and fr equent.
On the s ix th day ulcers were st ill visib le throu gh th e
sigmoidos cope. A weak silver ni trate rectal irriga tion
inc reased the ir rit ation and wa s not repeated . I nj ec- I
tion - o f Fouadin alone we re cont inued . O n April 6
he was d ischa rged f ree o f symptoms, to report in a
month fo r a check-up.

.vr the \ V.N .L.A. Hospital. wh ere a large n umber
of cases are treated annually, tartar emetic intraven­
ously has been ab andoned fo;' some yea rs and F ouadin
is used exclusively with good results, Mild infecti ons
clear tip with the one course of ten injection s. The
sever e in Iec tions require more. gene ra lly a rep eat
cour -e. o r two at a later date .

TI CK FI-:vER A XD TICK-BITE F EVER.

T ick fever or relapsing fever. caused by the
Sp irillum o f O bermeier , I have not com e ac ross in
th e Un ion of South A frica. I ha ve seen some cases
fr om Rhodes ia and saw many in East A f r ica during
the ca mpa ig n.
T ICK-n lTl~ F I-;n ;R was dealt with thoroughly by

D r. P ijper in the So ut h African M edical Journ al in
193-1-. .

The first case of this d isease 1 encounte red was m
19 13. in Melville. a subu rb of Johannesburg. I wa s
called in to see an elde rly female who ha d been ilI
some days with a ' splitting headache. a continued
temperature . fur red tongue and pains and ach es in
eve r v Dart o f the body.

The~e wa s a black slough on the abdo m ina l wall j ust
below t-'le umb ilicus , the size of a th reepenny-bit. I
was referred to a wineglass on the ma nteI shelf in
which was a large grey tick full o f blood. This she
sa id she had pulled off her ab do men over a week
he fore--all test s were negative fo r enter ic. In th e
seco nd week he r temperatu re subsided and she mad e a
slow co nva lescence to normal health wi thout any
c0mplica tions . .

~in ce then I can reca ll three other cases ill peop le
who cont racted th e in fection apparently in , ohannes ­
burg; one only of these rnivht have bee n ill fected hv
gra,;s ticks in the Northern S ub urb,; of Johannesburg.

In A p.r il o f this year a case provis ionally diagnosed
as en.ten c was placed in a nursing hom e under my
ca re r rom the N orthern Transvaal. He had farmed in
tha t di st r ict fo r 15 vears. and had o ften been bitten bv
t i c k.~ . I~le had headache, a rash. a tempera ture and ~
typi cal t ick-bite slough on the abdomi na l wall.

In .the ~ econd week h is tempe rat ure subsided. It
wa s t Ick-lute fever.

I t is rather extraordinary that it shou ld ha ve taken
him 1.5 years to pick u p an- infected tick in one o f the
1Il 0S m te cted areas in Sou th ..\ f r ica .
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carbonate or hydroca rbonate ions predominate. T he
onl): sp rings which approximate to this type in So uth
A frica are at \\'ar mhaths, T ran svaal. Some very
well-kno wn Continental sp rings belong to this type­
fo r instance. Karlsbad and Vichv,

( 5) The S outh .,1;ricl1 l1 Sult .~"trillgs are not com­
pa ra ble to an y of the well -known Central Europea n
sa lt springs . T he peculiari ty of these is their high
sod ium chloride conte nt. an d the p resence in most 'of
th em of apprecia ble qua ntit ies of potass ium. In view
o f th e wide spread occur rence of sa ltpa ns in the
North-Eastern Cape and pa rts of the O .F.S . and
T ransvaal. the alm ost ent ire absence of salt sp rings I

is rather str iking. ~Iam' of the well-kn own German
spas belong to the class of salt ~prings-Hartzhurg,
Homburg v. 'd . Hoehe. I'is~ingen. Kreuznach,
Oeynhausen. Rcichenhall and \ Yiesbaden. Floris bad.
nea r Brandfort. and the two other springs in th e
O. F .S .. \ \' inburg and Deale sville. might be classed as
salt springs . hut their sodium chloride content is
extremel v low.

(6 ) B'itt cr Wllters cont ain in one kilogram of the
wate r more th an one gram of disso lved solid con­
st itue nts, am ong th e ani ons of which the sulphate
ions predominat e. There arc no nro nounced South
A frican springs of this type : 'F riedrichshall in
Germany belongs to th is grou p.

(7) Chalybeate S prinqs are in gen eral defined as
such which conta in more than 0 .0 10 .gram of Ierro
or ferri ion in a kilogram o f wat er and the efficacy
of which is principally att r ibuted to th eir iron
content. T he anion mav be either hvd rocarho nate or
less fr equently sulphate. E xamples of the former
type are Caledon an d Zwarrkons. bo th o f wh ich arc
cha racteri zed by their unusually high temperatur e.
Chalybeate springs in other pa rts of the wor ld are as
a rule cold. \ Ve possess an iron sulphate spring in
Balmoral, nea r P ort Eli zabeth.

(8) Sulplmr S pr;llg., a re such as contain hydro­
sulphide irons and /or sulphuretted hydrogen. There
a re a large number o f. springs o f th is type : several of
them enj oy a big reputat ion , pa r ticularly Al iwal
North, Mal mesbury and Xlachad odorp. -

Very o ften springs pa rtake of the characterist ics
of tw o or more group s. so th at th ey are classified as
al kal ine-muri ati c. or alka line-cha lvbeate, or thev ma v
even belong to three groups. ' " -

Even th ough it were possible to de te rm ine the
therapeut ic valu e on the basis o f the chemical com­
posit ion. the problem becomes und uly compl icated
when one considers the complex ity 0 f th ese "prings
and their numerous constituents . which often
influence one a noth er in such a wav that the effect
can on ly be determined by prolonged clin ical t rial

:,\I ET fl o DS O F R ECOI{DI XG T ilE C HE ) I ICA I.

CO~[POS[TIOX.

It has been customa ry in the past in this countrv
to ex press the composition of waters as saline ' iil
g ra ins per gallon . Apart from the fact th at the
un its g rai ns and gallon are used only in a small part

of the world. the system entails an ent irely a rbitrary
method of combining acid and basi c consti tu ents.
\ Vhen the water contains, as it o ften doe s, six bases
and three or four acids. th e nu mber of possible
combinations is clearlv almost unl imited, and the
method of combination has in the past been largely
determined by th e fancy of the analyst.

In very dilute aqu eou s solution salts are to all
int ent s and purposes complete ly dissociated, and it
has g radually become customary in most countries
to ex press the constituent s in the fo rm in which they
a re actually present. namely, as ions. .vccording to
the internat ional standa rd mea sure ment s. which have
been put forwa rd by a special committ ee of the Inter­
nat ional So ciety of :'\1 edical Hydrology and ad opted
by a large number of countries , th ese figures should
be expressed in all cases as ions in milligram s per
ki logram. or . what amount s to the same thing . in
parts pe r milli on . In additio n. concentra tion o f ions
and the sum of th e ion s is expressed in milligram
normality. This is the concentration of th e ions or
salines ' in terms of the well-known chemi cal

h I
AT . . . .

sv m 0 -- , a co ncept ion with which evcrv analv st
, 1000 - '

is familia r.
It i clearlv desirable that there should be an inter­

nati onal standard , so tha t the medical man in am"
part of the world should be ab le to understand and
int erpret analyses referring to a spring anyw here.
and that th ere should be no ambiguity about these
figures. For instance. a medi cal man in South
A frica may have occasion to send his patients to
English, German or Czecho-S lovakian spas like Bath.
Nauheim or Karlsbad , and he may desire to
familiarize himself with th e com posi tion of th e spring
be fore gi\' ing a final opinion.

T he . National Society of Medical Hyd rology
ment ioned above was founded in 1921 to encourage
in all countries the clinical an d expe rimenta l stud y
of medical hydrology and fo rm an internati onal union
of scientific workers in this branch o f medicin e, and
to make bette r kn own the scope and nature of treat­
ment by wate rs a nd baths in the prevention an d cure
of disease.

T he usual saline constituents of mineral water s ar c
th e chlorides , brom ides. iodides, sulphates , phos­
phat es. carbonates an d bicarbonates of sodiulll.
potassium. lith ium, calc ium . magnesium , bari um.
stront ium . iron an d ma nganese, an d in addition boric
an d silicic aci ds . Some of th ese saline constitu ents
a re present onlv in traces. but considerable
significance is now at tached to these very small
quant ities. T hese t rac es are apt to escape detection
in a ro utine chemical anal ysis, and it is therefore now
cus tomary to supplement th e chemical im'cst iga tion
by a spect ros copic ana lys is. using a quartz spec tro­
gra ph , and exploring both the visible and the ultra­
violet region s of the spectrum. Many of the con­
stituent eleme nts which occu r in waters in traces only
are constant constit uents of the an ima l body--copper.
zinc. silicon. a rsen ic, sulphu r, fluorine, bromin.e.
iodine. manganese and boro n- but their fun ction is I1l
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most cases not, or im perfectly. un ders tood . The
more common g-aseous con st ituents of mineral waters
are carbon dioxi de, sulphuretted hydrog-en . n itrog-en,
marsh g-as. hydrog-en . and occas ional!y argon. heli um
and ra dium emanation.

T hese ga ses are partly dissolved, Inn the bulk
bub bles up f ree ly with a nd through the water. The
healing effects of some waters are due to the
sulphu re tted hyd rogen or car bon dioxi de wh ich they
contai n. :\ ga s found in traces in many wat ers is
rad ium emanation. also known as radon. To the
presence of this gas. both in the wat er and in th e
air in contact with it, therapeutic virtu es a re ascrib ed,
although its precise effect 'is still shrouderl in mystery.
T he elem ent ra dium is constantly undergoing a
process of spontaneous disintegrati on. leading in the
first ins ta nce to the for mati on of ra don and helium
gas, I t is assumed that radi um is very widespread
in the ea rth 's crust, and th at in consequence many
waters ca rrv a small am ount of radon whic h mak es
th em radi oactive. T he helium which is a constitue nt
of the gases escaping fr om many waters is derived
from thi s source. This radon rapidly decays, with
the result that such waters are mor e effe ctiv e whe n
tak en at th e source, and that they deteriorate on
standing or keeping in bottles. Since radi um com­
po unds are a practically inexha ustib le source of
radon. waters containing t races 0 f dissolved radium
compounds in solution retain their radioactivity
indefinitely. T he te rms " radium " and "radio­
activity" have made an appeal to the popular
imagination, and their ad vertisement value has heen
un duly exploited, Radioactiv ity can he measured and
expressed in terms of figure s, and intern ational
stan da rds have been ag reed upon. Statements that
certain sp rings are radioact ive have lit tle valu e un less
such sta teme nts are substant iated by figures. 11uds,
moors , peats and fangoes, no w known und er th e
generic name of "peloids." have long been used in
hydrologi cal practice. But it is onl y within the last
few years that international standards have been laid
down for th eir chemical and physical evaluation.

P OSSIB LE F UT UR E LI K ES OF DEVEI.OP~I EKT OF

S OUTH AFR ICA=" -SPRmc s .

In view of the sparse populat ion o f th e country,
South A frican medicinal springs cannot hope to
provide all the am enitie s a nd facilities which the
spas o f other cou ntries possess. But th e number o f
people who can a fford th e tim e and expense entai led
m a tri p to Europe is insignificant in comparison with
those in earch of health' and in need o f treatment.
Many people in thi s countr v would be willing to try
a Course of water treatment if th ey could get com­
petent advice as to the particular sp ring wh ich would
he most like ly to be beneficial to them.

In Ne w Zealand, a country which has set an
ex.a ml?le in the co-operative dev elopment an d
scientific, control of national pr ings, it has been
fou~d that the erect ion of expensive and sumpt uously
eqUIpped sa na toria is not necessarily the most

effec tive way of developing- medicinal springs. T his
experie nce is borne out hy obse rvations made at
Continental spas, where it ' was fou nd that the best
success is attained if the individual makes his cur e
in surroundings corresponding to his social standing

' and tastes. T hus the ha rdy sons of the soil, camping
in tent s and wagons, and using the wat ers with ou t
medical advice and proper treatment, ma y ne ver ­
theless find th eir hea lth improved. although the
beneficial effect of the wat er ma y, to a cer tain extent .
be null ified by the pr imitive condit ions of living an d
by the inexpert trea tm ent. I\y following modern
lines of devel opment in hydrology much could be
ach ieved at ou r springs witho ut excessive expendi­
ture. The arg um ent that th e smallness of our popu­
lati on an d the correspo ndingly meagre patronage of
th e springs mu st of necessit y he an insupera ble
handicap I,D their .development and growth is entirely
fallacious.

Astonish ing results have been achieved recentl y a:
some of the E uro pean spas in the treatment 0;
t ropica l diseases. P artly as a result of the war . and
partly in consequence of the more rapid de velopment
o f tropical co untries by E uropean races, th e inciden ce
of t ropical d iseases-malaria, yellow fever and
dysentery-is a problem assuming grave proportions.
and thi s in spite o f the establishment and develop­
ment of hospitals and schools of t rop ical medicine.
At La llou rhou le th ousan ds of F rench soldiers were
cured o f mala ria during th e wa r. Among them were
manv cases which resisted quinine t reatment. hut
whi~h vielded to a combined treatment with qui nine
and the arse nical waters o f La Bourbou le.

It is claimed that Vichy, Harrogat e and Bat h have
afforded cons ide rable relief in ca ses o f tropical liver.
and the suggestion is put forward by eminent
hydrologists that spa treatmen t is most valua ble as
a prophylactic measure in helpin g to keep peop le who
are compelled tu li ve in the tropics in a healthy con­
diti on. :\orth Africa has some excellent medicinal
springs. But the Union is mor e accessible fro m
tropical :\ frica th an E gypt or \I ger ia, and much
more so than E urope, The term ., cha nge of air "
impli es a cha nge o f clim ate and surround ings and
fre ed om from the strain of business or profession.
In respect of cer ta in of the climatic healt h resort s
of other lands, the geographical an d climatic condi­
tion s furni sh th e healing factors , scenery, proximity
of sea or forest, suns hine, air mov ements , etc . The
S wiss spa make a feat ur e of the ir clirnato logical and
meteorologica l advantages, pointing out that the
ma jo rity of them a rc at altitudes ranging fro m 800
to nearlv (j ,ooo feet. The lower atmospher ic
pressure - at . higher alti tudes, the relati ve pre­
ponderance o f ultra-violet rays in compar ison to
heat ra vs in the sunshine, the electr ic condition o f the
atm osp he re . lower atmosphe ric humidity, all th ese
are fact ors which are credi ted with having. in som e
my te rious way, a benefici~ 1 i n t1uen~e on healt h
condit ions. Some of our sp n ngs are situated nea rly
at sea -level. others at even higher alt itudes than the
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fam ous t. Moritz. Heliothera~y, sun tr eatment, is
being ex ten ively orga nized III mo t Eu ropean
countries. O ur climatic cond ition are exceptionally
favo urable for such t reatment. O fficial record ' show
that the percentage o f the tota l po sible hours of
sun hine varie , acco rd ing to the di str ict , fr om 66 per
cent. to a ' hig-h as 7 per cent. , which , when CO Ill ­

pared with London's :2~ pe r cent. and Xew York 's
: 6 per cent., indicates the possibilitie of a rem ark­
able com bina tion of sunshine and medicinal wa te r
in effecting cure '.

In my humble opinion the tim e ha arrived for a
de finition of a ttitude in th i que ·tion o f med icinal
sp r ings. E ithe r we mu t plead ind ifference, or cl e
we must en 'ur e that the water ' are u ed scientifically,
\Vith reza rd to the fir t a lternative I fea r that
c ircum ta nces and developments had dep riv ed u. of
all choice in the ma tter. A ~row i n~ nu mber of
medical men do, a a matter of fact. 'end their
patient. to . outh A fr ican springs . and the Publicity
Depa r tment of th e Railway and H arbours is trying­
to exploit th e spr ings a a potent ial att rac tion to
over. ea touri ts bv mean. of a tt rac tivelv illustrat ed
b rochure '. It seems to me that medical men ,
cientist , owners o f priugs, Publicity As sociations

and the Department of Public Health oug-ht to face
the que tion o f what teps arc necessary to develop
the pr ings, and to that end I beg to ubmi t the
following suggestions :-

( I ) Establi hments which advertise them selves as
pas or sanato ria and pro fe to give treatment ought

to be und er the cont rol o f the Department of Public
Health. Springs whe re farmers camp and pro vide
their own food and accommodation, or which offer
only ome primit ive fac ilities for accom modation,
probably would be exempt from contro l as hit her to .
T he re a rc in all some 70 springs known or repu ted
to be endo wed with medicinal vir tues , but of these
under a dozen cla im to offer fac ilit ies for treatment
and ' could therefore be ran ked as establ ishments
subject to P ublic Health juri sdiction and control.

( :2) T reatme nt should be taken out of the hands
of a mateurs , an d . hould be on the re pons ibility and
under the guidance of a -qualified medical man . Such
a medical man houl d be a trained hyd rologi st . With
the facilities at prese nt being provided oversea
through Societie of Medical Hydrology, Balneo­
log ica l Societies, M edical Schools and Con gresses ,
specializa tion in med ical hydrology does not seem to
offe r the same difficult ies or to enta il the ame
sacrifices in time and money as specialization in other
branches of medicine and surgery.

(3) No patient should go to a spr ing except on
medical ad vice. When he get s there he should get
proper in tructi on a to diet. ex erc ise. suitable
temperature o f the water , length o f per iod o f
immersion, rest periods , othe r trea tment. such a
sun-baths, electric or heat treatm ent. massage, etc.

(4 ) Apart from ordinary com forts .: existing or
potential ameniti e should be developed at the sp rings.

walks. drives, ga rden . tennis courts, croquet lawns,
ooli link ', swimming ba th , etc. We cannot a pir e
to the theat re ', concer t and othe r costlv am u ements
and div er . ions which the famo us I(u ro pean spa.
offer . pr ings , ituated in a tt ra ctive sur ro undings
and in or near to to wn o r villag-es ha ve nat ura l
advantage- which arc not always sufficiently appre­
ciated or ex ploited . Mounta ins, forests, wild
flower . t rea ms, the op portunity of mixing with the
people of the tow n or village a nd joining- in their
g-ame ', occupa tion: and ente rtainm mts, all these arc
psychological factor s in the recovery process to
which due weight must h · a ttached .

( 5) All the prings will have to be -re-analyzed and
should be periodically checked. rn the light o f
interna tional convention all ex isting analy care
incomplete . In man y ea es only the principal con­
stituent. were determined, and ome of the analy es
were carried out decades ago at a time when modern
re finement o f meth od were not available. T here
are spr ing ba ing th eir appeal on cons tituents and
physical proper ties, th e exi stence o f which is not
ev ident from the ana lyses availabl e.

'lHlbariia Jnftdion in lHinb 'l agoons.

fly F. G. C.\ WST (l :" . ~I.D. (C.\ ~T.\ I:. ) , () U1{ BA ~.

In 1923 Or. Kay Sharpe report ed that school
child ren we re contracting Bilha rz ia disease from the
Natal lagoons, but this would seem to occur only when
the 1I10uth of a riv er is closed and the sea-wate r is
un abl e to overcome the inf ection in the lagoo n water.

I was recently asked to visit a small lagoon where a
bov of fou r and another of six had become infected
besides a little European girl. O nly at high t ide can
sea-water enter th is lagoon hut the water perc olate s
through the sand-bank. T wo little gi rls approached
the water wh ilst I was collecting examples o f Physopsis
a]rica/la fr om the edge and f rom a floating bana na lea f
and th ey picked up one of the man y tadpoles it
conta ined .

A pproximately two thousand child ren f ram up­
count ry, mostlv f rom the Tran svaal. visit th is popular
seas ide resort 'each year and it is essential that active
measures be ta ken to overcome the in fection. I n 1916
the Krugersdor p Municipality brought to the attenti on
o f the P ublic H ealth Departm ent the fac t that
Bilharzia in fection "ex isted outs ide the town shi p at a
pop ular hathing-place and it was stated that th e warn­
ings issued hy the Educati onal Department were
sufficient to meet the ca se.

Though Pliysopsis «[ricana has been recogni sed as
the common host for the parasite in the U nion ever
since 19 15. ther e is no authorit y which concern s itself
with its control. Anopheline. are dest royed by

I mosqu ito squads to control Mala r ia in fection. but there
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