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PconewndAt ions 

r'rom avatlabln evldencn, hilharzia appearn t- he w!despread in Swazi­

1I-rd2 wit'i .-bout 304 or r.-orer of tih,, loipu.ltion inf.cted. Furthermore, the 

Lijor w.tr resource !.che-!.. all are currently serving as snail habitats and 

ht--:,n .xpo..ure., can hte obtained at various times. There are several schemes 

rluch an fi:nh ponds. newly e-stablished rice cultivation areas and others which 

1,ve th, potential for tvervinj as snail habitats. 

Although recca-z-nendattons have been made, a much broader set which the 

advi!;ory t,,am conuiders will aid in the development of rational approaches to 

per.-1t progress towardn the development of a 'afe Rural Water Supply' with 

r-.jor epha.;is on the control of bilharzia and other water related diseases 

is prcsent,d. 

1) Recommend the support of a program costing 2.3 million dollars over 

a five year period with Implementation of a "Safe Rural Water Supply" to in­

clude among others control programs for bilharzia and other water-related di­

r.eas. for the Kingdom of Swaziland. 

2) Consistent with the implementation of a "Safe Rural Water Supply" 

Program, the Government of Swaziland should establish a national committee 

to plan, coordinate and direct the Rural Water Supply Program which includes 

control activities against Bilharzia and water-related diseases. The estab­

lishz-ent of this co.-ittee would eliminate the costly duplication of efforts
 

occurring zurong the ministrie:s and which have led Lnd will continue to contri­

bute to 
the increased incidence of Bilharzia and other water-related diseases.
 

3) There should be closer cooperation between the Government of Swazi­

land and the business comm-unity, i.e., Sugar Estatu owners and others, in im­

plementing and carrying out control of programs against Bilharzia/Malaria and
 

other water-related dqieases. This cooperation should include exchange of
 

information concern-i-: plans for S.ii Control, drugs used in treatment of in­

fection and etc.
 



- - - -- - -- -- -- - - -

4) Th eL.sUng NatS.@za4 Health Prwogram shouald b4ex'p"-dd to' lnlud.- a!, 
wtio4 progra o.lwd-at ucatingat)e eztixe populatiancar Bially ose 1n 

~ ~r&~a.s ~.ouse oi10eteof wter, of the 4.igex of Dilharzi aznd 

the he xchag aen cultural practices of government­rto or tociv fortuee 


pmovid.d domestic w~ter, l*4wd&y and toilet facilities.
 

5) Training of Swaziland citizens in such areas of expertise as medical 
and enginesring technology, professional Engineer/Sanitarian, BooitMl­
coloitt, EpidsmiollogistStatistic, n elhEuainseilss n ,,oj 

4 ologists, Ecologists and other specllalists as needed are strongly 
---

recomended. 

seorchoo o, -- o-o ,6) The serc fo lentv oto echniques, ote hnchemcals, 

stich as Biological Control, EngineerLing (Syphon Spillwayp and Manual Control 
Gates), Removal of Vegetation, Solar Distillation, Water Conservation and
 

Canal Relocation and others are stror'qly recommended. 

7) All established fish ponds and rice cultivation fields should be 

carefully surveyed over a 1-2 year period to ascertain the extent of snail po­
pulations (ifany) and to determine their role in Bilharzia transmission. All 

newly established fish ponds and rice cultivation areas should include in the 
initial plans preventive-measures against bilharzia as well as control pro­
grams if needed. 

8) Immediate and relatively simple techiques such as fencing of water 

resources facilities or schemes such as springs, wells, fish ponds, dams-reser­
voirs, major canals (irrigation, distributary and others) should be carried out 
on a nation wide basis.
 

9) In return for the restriction of use of water bodies by SwazJ popm­
lation, piped-treated water, laundry facilities with safe water, toilet facil­

ities.recreational facilities with swimming pools is mandatory. 

10) Fencing of cattle and their restricted use of domestic water schemes:~ 
is strongly recomended. 

(q.177'+; ) f C, ?r, , _ 

mailto:NatS.@za4


11) Crouinq roints tt rivorn and utrea.zs us.] by worko-i at various 
auqlar ontaten In ,I;wariland ul,uvld be bridejud. 

12) 	 it i:i strn-ily nw'qested thit in addition to the school children, 

curveyn for incLdt-nce of bilharzla infection :-hould be conducted among older 

a";r qroups an I that fecal, at well as urineex,.wmnat ions, should be included 

in th Iation.%I survey. 

13) 	 Nie' 1nvtneut. by both Swaziland and the donors should support: 

a) the developm':[-it cf viilage-based health services 

delivery in(r'i;tru-ture with emphasis on environ­

t:ental health; 

b) inv.e;tmtirs; within the context of the village-based 

health sy:;tc.ms, In particular emphasizing: 

" isaf, water Supply 

* nutrition 

* 	 nLIv i r lulntal sanItation 

* health education; 

c) 	 the policy, planning, management and training 

initI.ativon essential to create village-based 

sys tems,; 

d) 	 the specific bilharzia disease control measures. 

http:sy:;tc.ms
http:utrea.zs


...... . . .. . 

in istry 1976, r. W. R. Jobin, Engineering Consultant (AID), and 
Dr C. Z. Jones, Epideiologist (wHo), carried out a joint AlDWOcnu :ir;' 

rtation on the status of bilharzia control in Swaziland. The Ministry of 

Health (HOH) of the government of Swaziland expressed satisfaction with the 
report and recommendations submtited by Drs. Jobin and Jones and now de­
six.. to undertake an intensified natilral bilbarzia control program. The 

proviting ca rut~d~ra roposal incorporatingwate prioes the Jobin-Jones 
recoamndations to the Ministry of Finan and Planninge for consideration. 
The hSRAC thein meantime received requests for related assistance from the 
Ministry of Agriculture and the Water Resources Board. oIt was immediately 
recognized that a potential exists for a much broader and beneficial pn:o­
gram for the country. The program envisioned would be for an inter-minist­
erial, multi-sectoral approach to the complex and broader health problem of 
providing clean rural water supplies for drinking/washing/bathing/cooking/ 

to avoid schistosomiasis as well as other water-related and prevalent 
health hazards. With this objective in mind, OSRAC requested the services 
of two short-termed technicians who could discuss with officials of the
 
Government of Swaziland (Gas) a possible project '(s) suitable for AID fin­

)ancing in the above mentioned areas. 

The team was to review previous reports (Jobin/Jones, Gish, Syncrisis 
and others which they felt would aid them) 
as well as various current propo­

sals now under discussion in Mbabane, Swaziland. After carrying outon-site
 
visits and consultations with Swaziland government officials and OSRAC, the
 
team was to recommend feasible activities for United States Government sup­
port, either under bilateral or regional funding. Within the constraints of 

time, the team was to assist in preparing the necessary documentation (PID) 
for the GOS to secure such funding. 

The team from the continental United States (Bruce and Unrau) wasJoined at the start of the mission by Mr. Lewis E. Swanson (AID/Nairbi)
 

Specific other duties for the three member team in additiIonIto writing of
the Primary Intermediate Document (PID) see Appendix 1, were as follows: 

S+ 

-.7.. 

i 



1) MAtvu on the prnosnt and/or new ok'ganiZation of the bilharzin/ 

ia.Alar a unit of the Public Health Laboratory at Manzint. 

2) %,1vi!.von th,, plain for renovation arid/or addition of a new wing 

to the exiting laboratory structure. 

3) 	 If |os.slble, carry out- surveys of :;elected ireas for presence or 

abtionc, of :;chi:;:ia,.is and other water related diseases and 

their vectors. 

4) 	 Discuss and idttntify the biological life forms which may be used 

in studying as 'oss;iole predator or competitors for biological 

control procedure-. 

5) 	 Evaluate the methods currently used for control of schistosomia­

ris vectors. 

6) Identify social, religious, political and cultural constraints
 

which in.ty interfere with the development of a safe rural water
 

supply.
 

7) Evaluatu parasitological techniques and procedures used by the
 

bilhar:-ia unit at the Public Health Laboratory at Manzini.
 

8) Define problms (present and future) of schistosomiasis in rice
 

and fish cultivation areas.
 

9) 	 Hold conferences with government officials and representatives
 

from private industries to discuss the schistosomiasis problem
 

and need,; for a rural water supply.
 

10) 	 Discuss the feasibility (of or of not installing syphon spill­

ways 	 in existing dams and its incorporation into the construc­

tion 	of all new dams. 

11) 	 Discuss with appropriate government officials the plans as put
 

forth in the Jobin/Jones report for establishment of a National
 

Bilharzia Control Organization.
 

12) 	 Observe the National Health Education Program for Swaziland.
 

13) 	 Identify other donors who are planning to or are willing to part­

icipate in a multi-sectoral, inter-ministerial approach to the
 

establishment of a safe rural water supply with emphasis on con­

trol of schistosomiasis and other water related diseases.
 

14; 	 Identify bodies of water as current or potential vector habitats.
 

http:chi:;:ia,.is


) celaos wore la with the Permaiento Set ries and -* x rea 

C)tatf ), o60be erniisti aIrth tf oAqrrcultureand, off ial"of the 

n 3 O icrd Visits whe trio arious 

tiies5 to Irrigation schwn (canials, dams and/or' reservoirs, waterdlivery, 

tis a44 etc.) at private industrial estate, to a dwmnstxatiorice cul­
tiva&tion area, rural clinics, the Public Health Laboratory at Manizint and 

the outhern Rural Development Area (SRDA) A complete listing of all fac­

ilitie, visited and maatings held are as follows: 

)A) AM 1)w Osieo teCii rjcCodn tor, s of theA"bveOffice-ofthU~Permanent Secretary"~ Ministry -ofHealth(MOH) 

1)Office of the Director of Medical Services (MOH) 

2) Office of the Health Planner (MOH) 

3) Office of the Health Education Section (MOM () 

6' ...- " T 

8) Office of the WHO Representative 

C) office of the Permanent Secretary, Ministry of Agriculture 
1)Office of the Chief Project Coordinator, RDA (MOA) 

(HOA) 

)5) 

2) Office of the Land Planner (MCA) 

3) office of the Fisheries Section 

4) Office of Deputy Project Coordinator,RDA (MOA) 

Office of Acting Financial Controller, RDA (MOA) 

6) office of Vetrinary Services 

7) Office of Rural Development Area, (RDA- (MOA) 

8) Office of Home Ecoanomics and Nutrition Section (MOA) 

D) R.epresentative from the Ministry of Works and Planning 

E) Office of Water and sewage Board (WSB) 

F) Public Health Laboratory, anzini. 

G) Big 
1) 

2) 

Bend 
Umboibo Sugar Ranches 

Big Bend Clinic 

. 

. ... 

- ~ ~ 

- . 

H) Co-=onwealth Development (CDC) andrSwaziland lrrigati6Se (815)-p: 

~ -~ ~- ;J.I MmO. - 4' 



1) Da.nattr4tin htce CultlvatAoi Parm 

3) !'o-uthrn Rtura1 Davelo-asent Are.a (sRDA) 

K) %.k-vt, Rural lhoAlth Cl C 

L) Sechool llrlth Team (.an--ini District) 

H) Conforence to Di.cusu Primary Information Document (PID) developed by
 

the Advisory Tr n. 

To prepaIro 
this report, the advisory team has taken into consideration
 

data fron a number of docunints such as the Jobin/Jones report, the Duncan/
 

Ferwck Con!ultency report concerning bilharzia control at CDC/SIS, 
 medical
 

record-. and statistics of the Ministry of Health (MO), results of surveys
 

of kun.-n and of th. pr sence of snails by the MOH, annual 
report by the Min­
i-;try of Aricultur (MOA), organization plans by the Water and Sewage 

h.,~rd (%45 ) , recorns from the Big Bend Clinic concerning snail sLtrveys and
 
-
' r.o'.1u ccides rejim7,. used by the Bayer and Shell companies and information 

conlc.,riing treatment regimes for humans infected with schistosomiasis. 

I) Geoqrarhlcal and National Characteristics 

The Kingdom of Swaziland ls a small landlocked country of approximately 
6,700 sq. riles which is divided into four topoqraohical regions running from 
north to south. These are the }ighveld, Middleveld, Lowveld and Lubombo
 
Plat'eau (maps 1 & 2). The mean annual rainfall for the Highveld area is 130 
cm., for the Hiddleveld area it is 90 cm., for the Lowveld it is 70 cm. and 
60 c=. for the Lubombo Plateau (map 3). 

Swaziland is well watered, having four large rivers which run from the
 
Iow-veld area in the east through the Lubombo Plateau to the Indian Ocean.
 
The four rivers are the Komati, and Mbulzi in the north, the Great Usutu in
 
the central part oF the country and the Ngwavumci in the south. Other nat­
ural water resources which are substantial include springs and streams.
 

The population of Swaziland was estimated in 1975 to be approximately
 
510,212 of which 80-85% are rural dwellers. Map 4 shows population density
 
as of 1966. Europeans comprise 3-4% of the total populations. The popu­



!1!1!4"onay f8waziland inso uthat diversified, being dualistic 
shel tl ticomm-tonorsa,"4 tuae and diidoed b ven a Modern s* otr which in compried of foreignwe

ond enterprIses and the traditio al 1300 tor Sw J Nato ad prK jY' 

ImAtely 40% of the nation's rable land, ranes and frestryeis held nd-
Individual tenure farms. These are hold in feehold or concession liast>y . 
non-Africans. The government of Swaziland s making an efforto of ctne 

this land for use of its own people. The remalning 60% or more 
proximSwazi"80io-larnduchcmin hldbsis of aiiiiciT 
This land is communally held and is distributed to local chiefs for the 'use 
of constituents in their respective homesteads. The chief has the power to 
take the land Into receivership if it is not used within a specified inter­

) val after insue. 

after nval r lssue.f-anAp coi 

According to the most recent available data there were nearly 790 ind­
ividual toure farms (mostly foreign-owned) which account for approximately
 

(ut60%of the total agriculture production of the country (map 5). The prim-,,, 
ary crop from these farms is sugar, with significant productions of cotton, 
citrus, pineapples and forestry products. Banana, rice and tobacco are also...
 
important crops from these farms (map 5). The small scale Swazi Nation farm(ap­
proximately 38,000) produces mainly subsistence crops such as maize, ground­

nuts, sorghum, beans, potatoes and assorted fruits. Nearly 70% of the popu­

lation lives on the Swazi Nation lands which accounts for 40% of the agri­
culture production for the nation.
 

Anohersignificant part of the economy is livestock. 
Its full poteni­
tial as a contributing factor to the natiozis economy is inhibited by a so­

ciocultural constraint or belief. Traditionally, the number of heads of
 
cattle possessed is evidence of wealth and prestige for the Swazi citizen. 
 .j 

Cattle are used as prices for brides, as a readily available source for 
cash and are generally kept for long periods of time for these purposes. 

Only on rare occasions are they slaughtered for food. There is n6Alimit to 
the number of heads of cattle any one individual,may. own. Oergrazingcjby. 

'these isW owners a serious problem resulting in a redu~ction of ground Cover,~~ 



te 

wat e r so u 

.tjar wi thtxegoen ffe to reentthe-ifo 1-:Oi 

a r ntina fPim mo cil utilizai 

re ao a 
w ich ak asll Advers ey accrni'gtief ha epted to dimini thiThe Government of Swaziland 

the latest available data indicates$ome success. 
of rinelA pdd. 


trabtional custom and f.s
st a 3 aenmpoat sorc f,.n ,s~ l n ofthe liestc ndu about 25% since 1.971.for of meat and meat products byThere wan~ An increase 

There Are at present in Sseveral cattle ranches waziland where areasgaazng 

are established and cattle are fenced to prevent them from polluting water 

resources used for human consumption. 

functions under m dualistic government system which is admin-
Swaziland 

The King is advised by a cabinet presided over by a
istered by a King. 


Prime Minister and a traditional Swazi National Council composed 
of Swazi
 

chiefs which make all decisions concerning the nation's land use for local
 

The country consists of four districts with individual com­administration. 


missioners appointed by the central government. The cities of Manini and
 

Mbabane have municipal governments. 

illiteracy rate of approximately 70% in Swaziland, a mal-
There is an 


distribution of income, A lack of skilled manpower and 
a very visible de­

pendonce on non Swazi citizens for carrying out key administrative 
functions.
 

There are critical shortages of available pools of trained 
manpower
 

(teachers,technicials,etc.) which serve as a constraint 
to the overall dev­

priorities for the development of the
of the country. Government,clopment 

trained manpower resources are reflected in
education system to provide 

budgetary allocations which have been increased from 14% 
of the total budget
 

spent on education in 1970/71 to an estimated 16% of the 
national budget in
 

1974/75. Despite the government's priority towards education, additional
 

help is required from other sources.
 

II) Rural Cstoms 

u la
"l or
or, rulii.pruilii uw 
Vart-los prj ttiis,tbultofea and/or tahbou 


a cultural, social, religious, '>~
recognized as having t~te potential of being 
political or educational constraint to te establishment of, tl clean~rural 



Tto oet ar.an 'esof onlyj abest 
wLan .t o usethe of c e duta l e s uoly. l okd aoi -­ly 


a) list of thos* potential constraintas
 

A) 	 Social WAn Cultural Constraints ....... ... A~ 


1): 	TaI= concerning use of toilet facilities 
4)Use o ct tl o scial tstlats thIa to omi 	 :::!
t a rar eco a pur-


la o 2) poses 	 c rura o£ c tScatteredalcknatureintofofruralaetrlenpopulationthe n ter a ds o leow ned. i 
BcaseofIraiig3 --- angenei-iiid---'-pia-t6i'tiii' 	 iiral ,:-. --­

rsluctance (especially among.-older populations) to accept changes, 

i.e., boiling water before drinking, changing from routine use of 

rivers and streams for bathing, laundering,gsonal pse hygienne use 

and 	 atc.,to and laundryuse 	Of constructed toilet, shower facili­
3 , 

ties.
 

4) Use of cattle for social status rather than for economical pur­

poses; lack of restriction on the number of heads of cattle owned,
 

overgrazing which leads to soil erosion.
 

5) 	Problem of convincing cattle owners to carry on good sanitary
 

practices, i.e., -tetanus in newborn children and etc..
 

) II)Religious 

1) Attitudes of certain religious groups which prohibit use of any
 

substances containing chemicals, i.e., refering to treatment of
 

) 	 water for human consumption with chlorine and other chemicals. 

C) 	 Political 

1) 	 Attitudes towards the use of fencing to restrict human and animal j 

access to water resources facilities. This is considered by many
 

to be a psychological factor related to past colonial practices.
 

D) 	 EucAtional 

1) A criticai shortage of Swainational- skilled~ manpower-inal4' 
areas of expertise due to a lack of manpowmrttrain n nl, h 

..~-.
...	 3
 



3i m Lt in* 0 the,Uio o
unna"I hi eifta th aboi sted 'poteni1 ontrabi cud 

&M that the rural poplation Miacb'e @Y*CS ouldL,_OCC es#nd 

proedure cod~i" to owhi health ;and 4vn6hwotild be $Jpiovn 


stanOdad. Thor* are, various axamples of 'a rapid, social-cultural 3adaptib ­

111,ty to new changes in the country In theimportant area o f economics 

Many trad.itional Swazi farmers adapting new techniques have changed from, 

uistenifce faraming to that of cash cropirig. Tegrowing industrial devel 333 

opent in the country has created new soclo-economic groups and these groups 

depend on earned incomes for their'subsistence. There appears to be a 

r... r freedom th y clamor . ino- the--.----­expression-of by- women-as -- for-,entrance. 


professional ranks. In addition the opinions of those with ?Ihom the subject
 

of constraints were discussed indicated that there was a growing new de­
fiance of traditional social forms and taboos.
 

In summary, it was unanimously stated that none of the social, cultural,
 

religious or political practices which could be classified as constraints
 

would interfere with the establishment of a clean rural water supply.
 

II) Rural Water Resources
 

Swaziland is a country with generally fertile land and more or less ade­

quate rainfall. There is a readily available source of underground water and
 

associated springs. There are four large primary rivers running from the east
 

through the Lubombo plateau to the Indian Ocian. These are the Komati and
 

Mbuluzi in the north, the Great Usutu in the center and Ngwavuma in the south.
 

There are various man made bodies of water which are derived from the above
 
sources and are used in an attempt to supply the agriculture and domestic
 

needs of the nation. The classification of the natural and man made bodies
 

of water are as follows:
 

A) Natural bodies 

1) Rivers 
2) Springs .3r3'3 

4) Natural Drains 



3) Man Had. )odies 

1) Canals (main and Distributary) 

2) Reservoirs and/or Dams
 

3) Gravel Pits 

4) Fish Ponds 

5) Constructed Drains 

6) Oxidation ronds
 

7) Field Channels 

8) Wells 

The development of a national water supply and sewage inysten has m.ore
 

or loan bypassed the dwellers of the rural areas (Map 6). Rural dwellers
 

ruffcr from illnesets caused by a lack of adequate sanitary facilities and 

cont.imin.ited water supplies. In addition, the distribution of health ser­

vic,:-. ir highly nkewed with hospitals, doctors and nurses concentrated in 

the urhi dre,.s. In the urban areas water and sewage systems tend to be 

e ll up to intlerndtional standards. 

The nottlemwit patterns of the Swazi rural population make delivery of 

,ro :ccted w tter :;upply and provisions of sewage disposal systems rost dif­

ficuit. rvices ihe:.esoincluding both preventive and curative health care 

,u,.t he effected on a settlement by settlement basis. The fact that SwaziS 

do not live in villages but in widely dispersed homesteads, forces such ser­

vices s'uch as health education, that could be provided in a community set­

ting, to be given by outreach and extension programs. The establishment of 

the Eural Development Areas within the Ministry of Agri'culture appears to 

offer excellent opportunities for the Swazi Covernmnent to provide sanitary 

servicei on an area wide basis for rural dwellers. The lack of establish­

ment of a vigorous sanitation program by the agency which should be respon­

sible (inistry of Health) is due to poor coordination a:'d interagency in­

teraction between the Ministries of Agriculture, Health and others. 

The Government of Swaziland is developing a widespread programme for
 

the provision of potable safe water supplies 'including toilet, laundry
 

and shower facilities) throughout the nation. The plan includes requests
 

for aid from various outside sources for implementation of certain phases
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of the prcqr". and InourIng thAt there will be Interministry cooperation 
&nd interaiction. The plan also Includes control and preventiv monasure5
 
aqatr't w.ittr-related di.nex.ez 
 an well an a national Health Fducation Pro­
grem. It ii obvlous 
 that thin plan in highly ambitLous but absolutely ne­
c . I.":;it i d in ev-r to provide a he.altiy environment for its peo­

ple to wV,:k dnl live. It i, rocxjnizred here that the !;amti factors respon­
nlibl for creation of tho dual political and economic Lystem in Swaziland 
are alno r.u:;ontiblv for the nanae contradictions within the public health 
rector. Wcwevwr, despite thoso problems and contradictions the outlook for 
develcp-ent in good. The indications are that the old static attitude to­
ward chvniqo in rapidly wanning and the younger generation of Swazi citizens 

will readily accept these changes which will improve their general health 

and well Lting. 

IV) The COS Rural Water Supply Program 

l)prinq Protection - This program is being carried on by a World 
It,alth Organization (WHO) Sanitary Engineer and a Senior Health 
Irinpector of the Swaziland Ministry of Health (SHOH). Springs are 
locat..d and protected by use of cinder block enclosures with a gal­
vdnized tin roof (Photograph 1). 
 Water is piped from the springs to
 
a collector tank (Photograph 2) and then by pipe from the collector
 

tank to a storage tank or reservoir (Photograph 3). Both of the 

latter two structures are also completely enclosed and covered. The
 

spring area is enclosed by a fence. Collector tanks holding 600
 

gallons and reservoirs holding 4500 gallons were observed. 
The dur­

ability of these units were estimated to be 20 years. Water is pi­

ped from the reservoir to homesteads, villages or settlements. The
 
terminal source of water was usually a centrally located stand-pipe
 

(Photograph 4). From this point on, villagers must pay for piping
 

water to their homes. Maintenance of the enclosed springs, collec­
tor, reservoir and piping is carried on by the community. A com­

plete system (includes two springs) described above will supply wa­

ter for 2000 persons. The cost for protecting the spring is approx­

imately R50, whi1e the cost for the entire package including col­
lector, reservoir, piping and stand-pipe is approximately R2000.
 

http:di.nex.ez


2) Pit Latrine. - The cost for diging a pit latrine Involves pract­
ically no cost for mAterials. No other information was obtained. 

3)_ We 1. - o infor t Ion rot arding 0i.qinq of wells.w.!j obtained. 

The major co~t.s for the above facilities will be .Lbor and traiisport­
ation. Plans ire intended initially to place one team in each district con­
ninting of an artinian, two laborers and a health assistant. Each team 

would be expected to rrotect approximately 25 springs and dig 250 latrines
 

and/or wells per annum. 

) The Rural Develo.-ent (RDA) Program 

The Government of S!Naziland has decided to concentrate its rural devel­
o;-e.nt efforts into a better selected large Rural Development Areas (RDA's)
 
which are located on Swazi Natlon 1and (map 7)- The Proqram is administered 
by th" Hinitrv of Agriculture and is a comprehensive plan which follows an 
|ntr.;.ta.d approach including dry land planning, arable land consolidation, 
!;(.-t ration of liv -itock by fencing, fish pond and witter resources develop­

r0-nt, road building and improvement, soil and water conservation and provi­
.ion of extension services for both animal husbandry and crops. 

The RDA program at its inception was slow in starting due to planning 
and implementation problems, but at the time of the visit to Swaziland by 
this team, it was progressing quite well. In the Northern RDA, where most 
of the effort up to a few months ago has been concentrated, outputs and
 

yields of a number of crops have improved significantly as well as far-er's
 
incomes. Available results suggests that the RDA's have motivated farmers
 
in other areas; for example, the increase in the nup...-
 o; a. iets outside
 

the RDA's seeking information and advice on growing cotton has been so great
 
as 
to exceed the capacity of the extension service staff.
 

A number of international and bilateral agencies other than WHO are
 
involved in supporting various activities of the RDA program. 
There is a
 
conspicuous lack of provisions for environmental sanitation, such as water
 

protection, sewage disposal (toilet facilities) and disease control.
 

There is also a lack of interministry coordination which would be essential
 
for implementation of disease control and environmental sanitary programs.
 



4 cu Atelocated..... the Rura et.A, n - en in .Sou"~a, Area . t 

p i heat hr .,te"aeadvisory a reasonably 

eare livingae aprwaim ly 35 pepet whe currentlystaffed or att.. 

his a. oses provided for senior project members have piped wer wit 

tOIlet An laudry facilities. Junior members have no ea facilities atotwater an 

this time but plans are being made for installation. There are the so 

called squattars huts located on the SRDA land. The junior Staff MeW4ersL 

aod tyese persons use the bush or river for toilet facilities. The piped 

water ystem used by senior project members is treated with chlorine. There 

was no idea of its efficiency. Covered or protected water sources such as 

t ,are-located- nearby-- -A public-healt- officer-and-assistants-work--,­

near thin area. Attempts are being made to integrate the public health pro­

gram into the SeDA project. The nearest clinic is several miles away. 

Plans are for a clinic to be located at this RDA. Thd SRDA needs schools, 

recreation facilities and piped water facilities for toilet and laundry 

uses. The Canadian government will supply resources for the establishment 

of a SRDA water network. There are 4500 heads of cattle which are used 

mostly for personal use and'as a prestige factor. There are 1800 heads of 

goat and sheep which are used for food and other purposes. There are vege­

table gardens for subsistence and roadstand vendoring (potatoes, cabbage, 

tomato,.maise and fruits). There is no central market area. Rice is not 

grown at the present time. Three fish ponds have been established and at 

) the present time there are no plans for further establishment of fish ponds. 

The SRDA works very closely with the local authorities and populace in est­

ablishing development schemes. The procedure is as follows:
 

Rural Development Area (RDA)
 

Chief
 

Local Development Committee
 

SRDA Development Scheme
 

There is complete people involvement. When asked if there were plans for 

control or prevention of major diseases along with development schemes, the 

answer was no. There was however a keen interest as to-how information con­
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cornnq the various diseses which could be present or become established 

bocauue of the prefence of new water resources could b" acquired. 

It w.i bol i.vr tha t e.tlarl.a wvu tint pri,,-nt In tho SRVA arf.a. Ref­

errnces wore r.Ade to tick kx~rno, (ever in cattle and tickbite fever in humans. 

11) Water Peaource Schaei, tit SRCA 

a) PVam Ptping Facility
 

b) m!ain Carals (Lined and Unlined)
 

c) Cisterns 

d) Fish Ponds 

) Dams 

All of the above schemes are relatively new, having been established since 

1975. A description of these schemes are as follows: 

1) 	 Pm Pumin_ Facility: The water supply for this syztem Js drawn 

from the Tridlomodolomo Piver. The water runs to the pumping facil­

ity along ditches and then into lined canals( t ,Aotographs 5 & 6). 

Water pumped from this .facility is used by persons at SRDA for all 

purposes. A .search for snails in the main (unlined) canal ca.Lrying 

water to the Ran Ptur.p was conducted. Several dips were made and no 

snails were found. There was vegetation along the margins of the un­

lined canal. The water flowed rather rapidly in these canals. 

2) 	 Main Canals: The main lined canals leading to the Ran Pumping Faci­

lity and those running from the dam were rapid flowing. The unlined 

canals (open ditches) contained slower flowi,.g - ater. Thcre were ir­

rigation ditches near the dun area which contained vg.. t,.tIon along 

the margins. The water was slow moving. A search was made for 

snails. Several dips were made and none were found.
 

3) 	Cisterns: These structures were not examinve. They are used to col­

lect and store rain water. 
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4) rlh rondel There are 3 fish ponds at the SRDA. One of these pondu
 

wai vnlited. 
 It 13 located npproximAtely 1 to 2 milos from the mpa­
tro DMtm. The finh pond wA9 7S ft. (length) x 35 ft. (width) and 
approx t.-toly 1 ' ft. in (Inpth (Ilhotoqraph 7). T11.r,, w,, 
 vegetation 
along the rvirqmi3 of the pond. Trhe pond wan relativtely clean. 
Thera w.n no evidenct, of animal or hu-uin pollution. Nearby there 
Uoro nu.irot-, qarden plots. The pond had been stocked with fish 
tiu(:h an mirror carp. Other ponds had bass and Tilapia P. Carp has 
bren caught at this pond. A search was conducted for snails. A to­
tal of 15 dIIp!j were made covering the entire circumference of the 
pond. i'o nnails were found. 

5) Ditm fi: There is one ,antat the SRDA. 
The Ppatemi Dam supplies water 
to 20 hectares of .--Ill farming (46 plots). The damn area is fenced
 
in to keiep cattle out. There Is 
a minor problem with goats. There
 
IN also a )iped water surply for the dam area. 
 The water is avail­
able thrnuvqh a -plpe n;tar
system. 
This water comes from covered and
 
protected !,.pring. 

The Vpatfi rm has has';, TilIpiLta, yellow fish and !arhel.
 
Duck: and ergot;.were observed in the dam water. There was sparse 
vegetation along the margin of the dam. The water in the dam was 
very cl,-an. There was no evidence of pollution. A search was made 
for sntil,;. A total of 12 dips were made for snails and none were 

found (Photographs 0 & 9). 
The froil we were told by the SRDA staff is quite acidic in 

areas around the fish pond, Ram Pumping Facility and Darn site. 
The S1DA is 
a relatively new developme±nt area. 
The advisory
 

tear found no snails there. It should be pointed out that the teams 
visit occured durir.g the month of May which is the wint(er season in 
Swaziland. It may be that snail population!; w,.-e at their lowest 
level, breeding was iot occuring and that the temperature was too
 
low for the schistosoma larva stages to develop in the snail. 
It is
 
however highly probable that schistosomiasis does not exist in the
 
SRDA area. The area should be thoroughly examined to determine the
 
presence or absence of schistosomiasis.
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!Ec.c4r'dtions, a) Au development proceedu pllans for preventlon of
the @ftthlitz:nt of achintoomianto should be included.
 

b) A h-alth education proqram should 
also he develop'I.

c) encin, 
of all fish ponds. to re-trict humatn and cattle access. 
(1) A'isnnuljto t,,itoite villaqes and Inhabitants into SRDA scheme,

whtre ,nd tre,%:td wattr is availablean'd for their usage.
 
) Survey for snails arnd 
 infected persons (urine and fecal specimens) 

shotild be condlctecd. 

f) Fxanin.ations of persons for presence of malarila should also be 
conducted.
 

g) E'tablish toilet and 
 laundry facilities for all inhabitants. 
h) Provide fenced in areas for cattles to graze.
 

C) Rural featerSupply Branch 

In 1974, the Pural Water Supply Branch was formed to become responsible

for rural water schemes. 
The scheme includes providing water supplies for

schools, clinics, police buildings and others. 
The RWSB is responsible for

construction and maintenance of all existing systems. 
 Money for maintenance
 
In allocated by the Ministry of Finance. 
A sum of 1.3 million Emalangeni

has heen for use over a 3 year period. 
A total of 48 new schemres will be

con:tructed, while 72 existing ones will be upgraded and expanded. R14SB board

h~z district offices as well as a clerk of works. 
There are plans for use of

irobile workshops for preventive maintenance of rtiral water systems. 
There is
 a training program for local citizens. 
Courses in water resource systems ma­
nagement and maintenance are offered at local colleges.
 

The establishument of a Rural Water Supply Board has been proposed which

would include representatives from the Ministries of Agriculture, Education,

Finance, Health, Geology, Public Works, Local hdministrations and Town Coun­
cils, and a Prince. Representatives from the Ministries will be at both per­
manent secretary and field staff levels. 
For 1977, the Board would complete

20 schemes such as springs, wells and surface water facilities. 
Water will
 
be tested and treated according to W11O standards. 
Aid is presently being

requested from several sources for construction of toilet arid laundry facil­
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Iti.. and water schanes. Canada is contributi g $300,000 and England $1.3 

Ritllon for the constructlon of water .chees. The ICCO Is contributing 

ftun,, for laundry faciliiees which tiutt be -,tched by Swariland Governmont 

The Itural WAter Supply l3oard has pi-oposed criteria for use in selec­

tions of water schejds and sites (Appen/Iix 1). Criteria proposed for site 

rolaction are as follows: 

1) Only settlements with 2500 inhabitants or less and located within a 

2 kn. radius should be included. 

2) Cost effectiveness; ra-xlmum of E50/person should be imposed. Stud­

ent (day) and clinic patients should count in addition as half a 

unit. 

3) Current sources of water should be assessed for chemical, bacterial 

and parasitic comtamination. The adequacy of dry season water sup­

ply should be assessed. 

4) Distance to nearest portable water supply (according to WHO standf. 

ards) should be determined. 

5) Location of schemes in relation to population growth centers should 

be considered. 

6) Preference will be given to schemes where... 

a) A responsible member of the ccmunity has been or will be no­

minated from the community to take responsibility for opera­

tion of the scheme and to report faults, 

b) Community is willing to contribute unskilled labor for con­

struction purposes. 

V) The GOS Health Education Program
 

A major part of the Government's plan for the national health program
 

is the development of Health Education. Educational activities at the pre­

sent time are mainly carried out by public health nurses who present special
 

sessions at health centers and touring of rural clinics. There is a Health
 

Education specialist on assignment from WHO to the Ministry of Health for
 

the purpose of aiding in the organization of the national Health Plan. The
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IftOItUh Iducation aection plans to expand Health Education programs employing 

all ot the rcdia at Its disposal. In addition to the lecture nessions held
 

at health centr5 and rural clinics, a heoIlth component will be included in
 

tho curricula of an increaiLng nubet~r of nclhooln esipocially at the primary 

level. Thvre is a curriculum development program being initiated by a con­

tract awarded to We.itorn Hichiqan University. Plans are for the conductance
 

of vezmin.art throughout thto nation, to encourage industry and other private 

group.n to accept the importance of Health Education, and to meet frequently 

with qov-rnment agencies in recz%,-ds to the inclusion of a Health Education 

Corponent in their National Programs. 

The Health Education Section has a local basic training program for 

various level Health personnel such as Health Assistants, Rural Health Vis­

itors and Domestic Science Demonstrators. Refresher Courses are given ev­

ery two months for nurses. Senior personnel are sent abroad for special-'
 

ized training to Institutions in the United States, Nigeria and Kenya. Sup­

port for this comes from AID and WHO. The construction of a new training 

center for nurse; will be started soon with AID funds. 

Health Education has a major role to play in the Anti-bilharzia and 

Ant i-tape.orm campaigns (Appendix2 ). A major cause for the high incidence 

of such dieases is the lack of knowledge by perso-s in the rural areas of 

the important need to utilize safe methods of human waste disposal, the a­

voidance of bilharzia infested waters, the need to cook their meat com­

pletely done before consumption in order to avoid infection with tapeworms, 

and to use toilet facilities when provided by the qovernnment as well as dig
 

their own pit latrines.
 

The introduction of an Health Education Prograi. with provisions for
 

training of Health Assistants in these techniques into the Rura. Water Sup­

plies and Sewage Programs described above will be a substantial educational
 

element and thus should contribute in its own right to the eventual reduc­

tion in incidence of these diseases. The program will also serve to acquaint
 

the rural populace of the dangers of other communicable diseases such as
 

malaria, polio, tetnus, tuberculosis and others. 
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There are also plaww for the incorporation of midwives into the com­

munity health worker (lural Health Visitors or motivators) who are given 

a two month training period. Training of these workersi is consistent with 

tho local :;ituation. The Kinistry of Iealth at the present time ptys 

these workers a smatll token. The resipective communities will eventually 

taiko over the responsibility for paying these workers. An additional major 

tank of theno workors is to carry out some phase of the protected water sup­

ply program, as w&ll as aid in construction of and maintenance of pit lat­

rines, promote use of and maintenance of new laundry and toilet facilities. 

The Health Education Section of the Ministry of Health appears to be 

wll organized and at the present time its operation and plans for the fut­

ure are consistent with the opinions of experts in this area of expertise 

a!; to the imyportance of Health Education in Vater Resources Development and 

disease control. The national objectives of the Health Education Program 

were prenented a; follows: 

1) Promotion of Health and Prevention of Disease 

2) Carry the Health Education Program to the individual group and mass
 

population level.
 

3) Motivate the people to use available resources.
 

4) Farly detection of diseases.
 

5) Rehabitation of those people affected by diseases.
 

A) School Health Teams
 

School Health Teams consist of two Peace Corp volunteers (having bio­

logy, health education or other health and medical related training) and one 

Swaziland National NursejR.N.) There are currently four national School 

Health Tears, one for each major province of Swaziland. Each team is as­

signed a vehicle for transportation. The teams are responsible for vaccina­

tions, examination of urine and feces and dispensing medications. Examina­

tions are performed only on children in grades one and two. Treatment for
 

bilharzia is given only when a diagnosis is made by the team in an area
 

which is low in percentages of cases. When diagnoses are made in areas
 

known to have a large percentage of cases, treatment is not given. The ca­

ses are referred to a doctor for treatment. The drug currently used for 
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tro4etmnt of bLlharrLa by the School Health Teams is nlilharcil. Thia drug 
wvll be dLtcjusd In detail In a subsequent section. Followup of treatments 

in not done. 

Thia: .r.':Lo~y tt,.a nat with the School Health Tedam assigned to the Man­

zini provInca. The te."i expreissed deep concern over the lack of direct su­

1,ervi-ion by the chief modical officer. There in a lack of equipment espec­
ially tha t need*.d for fecal examinations. In many instances they were able 

to crry out their as'nuignments as a result of improvision. It was evident 

that the I'etcc Corp members of the Health Team were very anxious to perform 

in a credit.able manner for their country. 

eco~endations:
 

a) 	Provide more direct sppervision especially in regards to dispensing
 

of medication. 

b) 	Provide equipment needed to conduct fecal examinations necessary to 

detect S. ra:nsoni and other intestinal infections. 

c) Increase the number of teams so that incidences of infections can be 

detected in older age groups. 

d) Add a Health Education specialist to the School Health Team. 
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VI) A liview of the Public lea-Ith Problem in SwAtiland as reqards Water-

I4elnted Vi%,"a10 and Diseane of Tnsi4nitation.
 

Th" prtnont ntructuro of the population of Swaziland is such that its 
greatebt need.i for Public Health nervicej are thostt of the young and the 

deller of the r-iral area. This in not to ignore the future needs of urban 

dwt lla,-s which in likely to becomre 'Agnificant in the rear future. At the 

prenent tjim, approximately half the national population is below the age 

of 15. In addition, nearly 85% of the populace lives outside the defined 
urban areati. It is these persons who are affected and suffer from Swazil­

and.s mjor h,,alth problems, that is water-related disease and diseases of 

insianitation such as bilharzia, gastro-enteritis and tapeworms. Indica-

Lion'; are that with the present population growth (over 3% annually) the 

ntL' er of cases of the above diseases is constantly rising. T1he present 
dif;.tise [,ittern iridicates the importance of providing environmental sanita­

tion and health education to reduce the incidence of water borne diseases 

and di ,,.t;,.:; of in!;llitation. Facilities and services to meet these needs 

are ve y 1nidequate. Thi: advisory team is convinced that the GOS now re­

coqniz.; th~at there is an urgent need to reorientate their priorities for 

dEve1opz.nt in the health area away from conventional institutional facil­

ities centervd in urban areas to those in the rural areas. There is also a
 

reco-jnitinn that different kinds of programmes are 
nceded which are cheaper,
 

more simPlified and closely geared to the preventive aspects of rural health
 

In order that greater results may be obtained in attempts to solve the
 

health problemq of the rural population at large.
 

The (;OS has outlined its major objectives for the national health
 

services development scheme in that "They should contribute to the overall
 

Improvement in the level of living and quality of life of the mass of peo­

ple in Swaziland." There are three policy statement objectives:
 

1) To improve the overall standards of public health and in parti­

cular to reduce the incidence of water borne diseases and diseases of in­

sanitation amo,,st children and the other inhabitants of the rural areas.
 

2) To maintain present levels of curative services, improving their
 

standard mode of distribution whenever possible.
 

http:dEve1opz.nt
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3) To create assituation whereAn A substantial omderation in the 

rate of population growth can b* achieved within A runasonable period. 

In ordor to achietv th, above objective, the 0O5 has identified four 

priority areas for duve inment. They are: 

a) Developm.ent of program:; of rural sanitation and water-supplies 

in order to reduce the incidence of debilitating diseases and 

mcaintain and expand existing communicable disease control pro­

gram aclainst bilharzia, malaria and tuberculosis. 

b) Improving the ni'tvork of rural. clinics. 

c) Devt.lop nent of health education programs. 

d) Expansion of training programs both at the local level (para­

medic) and ovierseas (senior health staff). The GOS has re­

quen;tcd aid from various foreign countries and private found­

ations to carry out certain phases of the national health pro­

gram. This advisory team visited Swaziland to advise on the
 

preptration of a safe and clean rural water program. 

As has previou.sly Leen stated, the major health problems in Swaziland 

is caused by disertt;es borne by water or associated with insanitary condi­

tions. Bilharzii is one of the most urgent diseases affecting approximately 

60 to 90 percent of the population in the Middleveld and Lowveld and signi­

ficant numbers in the highveld as well. The incidence of bilharzia is 

spreading with the development of irrigation, in spite of the fact that 

24,000 out of a total of more than 70,000 irrigated acres are under snail
 

control. Plans are also being formed to increase the number of acres under
 

control to at least 50,000 acres with the help of the private sector despite
 

the lack of success with the program thus far. Typhoid is still endemic, 

tapeworm is prevalent throughout the country and gastro-enteritis is a very 

serious problem particularly among infants ranging in age from four week­

to two years. These diseases occur in all parts of the country where puri­

fied water or protected supplies are not available. It is thought that
 

climatic conditions cause incidences to be lower in the Highveld than in
 

the subtropical Lowveld.
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I1ilh4rcia in convidered by the cOS to be a major element sapping the 
energies of children and adults aliket, thus reducing their effectiveness 

at nchool or at work. Castro-entoeritis, among other factors is an important 

of inf!.nt rort.ility. Tht tt,.vworm which infiect:; cattle, affects the 
rural dwe ler dir-ctly 1,y inf,.cting the meat which he eats and indirectly by 

re,'ucinq the vdluo of hin calttlo on the market. This has natioinal conse­

qu.(.aceoi a; it al;o re.trcts the ability of Swaziland 
 to meet derinds for
 

it?. reait Cn world m trket!;.
 

Tubo:culoii, is the rost important among other diseases. There has 

been a recent: ircr se in the number of reported cases. This, however, may 
bN due to improved diagnostic techniques and a better awareness of its pre­

va 1cncf!. 

Malaria whLch has been reduced to negligible proportions with less 

than 200 ca. es reported last year, now appears to be on the increase. 

DeAth,; among Swazi citizens and expatriates have recently been reported. 

It It r4ot known if drug resistance malaria is present or not. Evidence of 

ros-c:ito vector re;istance to DDT and Dieldrin has been obtained. 

Th, Incidenc.. of syphillis and gonorrhea continues to be high despite 
free tr,.:.,,t at cjo-vornment hospitals and clinics. Diptheria, poliomyel­

itis and measles are reduced to a level where they appear only sporadically. 

Leprosy ha:; ;hown a steady decline, while smallpox has conpletely disap­

apeared. 

There are several diseases in cattle, sheep and horses which are more 

or less water-related. Schistosoma boris and S. matthei, Fasciola hepatica 

and F. _iqantica are all found in cattle; hydatid disease is found in cattle 

and sheep; African horse sickness and blue tonque are found in horses. 

The agency responsible for dealing with the above described health
 

problems is the Public Health Section of the Ministry of Health. Its re­

sponsibility is very wide and its aims will be pursued in cooperation with
 

other Ministries and Departments, i.e., the advisory team identified a gen­

eral lack of interaction and cooperation betw!een ministry sections in re­

gards to an understanding of the need for disease prevention and control
 

when new w.ater resourcnr are estallished. 
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t ecitic Alm, of the Public Ifelth Soection of the Ministry of Health 
Are tho provinion of portabh, wAter .opplie . ( an objt.ctive or mission 
of th, IDA's which an under the Hintiutry of AgrlcultuC0),, refuse disposal 
ond s-'vwe, faciliti,..,, r',-itcontrol, improved :tandardni of nutrition nnd 

i.-,rovrI I'oui il. 

The Office of the enior Hedical Officer of Health is located in Mbhabane 
frczi which the national ptublic health progjram, environmental health and hy­
qinnti, hualth education, the enforcerent of health legislation, supervision 
of two city health d,-partr.tnts and the public health nursing unit are di­
rected. There is anothe-r health office at ftan'=ini under the direction of a 
.Second Medical Office.r of Halth, who has responsibility for the control of 

bilharzia and malaria. The Office of Health support staff consists of a 
Senior Ienlth fourInspector, Health Inspectors (one per district) and five 
11ealth A'sintants. It has the support services of the pathology laboratory 
In Vaanzini where routine- biochemical, bacteriological and haematological 

exa-ainations are performed. 

A) Public Health Centers 

present theze publicAt the time are two urban health centers, one in 
!bahine and !.1an::ini with simular services being offered at Siteki, Hlatikulu 

arld Mankayano hospitals. These centers concentrate on preventive aspects of 
health care and serv¢ice. Activities include health education, medica, un-
Inations (includes establishing vital statistics data bank) prophyla. -ic in­
jections, medications, maternal and child health services and nutrition
 
guidance. The:e centers are staffed by a Sister and a number of public 

health nurnes. There are regular visits by doctors. 

The public health center at Mbabane appeared to be very well organi­
zed. There were many patients waiting to be seen during our visit. The 
staff (matron), nurses and health visitors were very well informed and con­
cerned about the health needs of Swaziland. The concept that health educa­
tion should component all healthbe a of progran3 was being perpet'uated by 
this office. In evidence was part of the media, such as postert;, and other 

are inmaterial which used their efforts to encourage ycod nutriLjOrkilJ T'cr-­
sonal hygiene and family planning by the citizins of swaziland(Photograph 10). 
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Throw health center* will be construct"I withIn the near future at si­

taki, 1'ir't; Peak and at a ntill to be determined site Jin southern Swaziland.
 

UMiYP,% h r;reid finlnce the center
4tvt to at Siteki while eqiiptrtent will be
 

,rovtd-,! by UIC.:P.
 

1) Rural CI itiaic.s 

There are approxirntely 60 rural clinics in Swaziland, 31 of them are 

operated by the COS, tha remainder are run by industry and private organiza­

tion:i. In r~uy Instances there are gross inadequacies in these clinics such 

a lack of equipment, poor physical conditions (piped water), under staffing 

and lack of (qcneral supervi:;Aon. In most instances the private clinics 

(those locabtd on the sugar estates) are better equiped but some have a gen­

eral lack of support staff. 

Three rural clinics were visited, one operated by the government 

(kowade), arid two operated by private concerns (Big Bend sugar estates and 
CDC/S I S -Mhl ux . ) . 

The government operated clinic at Nkowade was recently constructed 

and wa!; n;taffed by a registered nurse and a nurses assistant. The clinic 

was located at a school complex. There was water available from a stand­

pipe in the courtyard, toilet facilities were also available for the cli­

nic arid school.(photoqraphs 11,1 2 & 1 3 )-There was also a water storage tank ac­

cross 
from which water was piped to the clinic and school. There was a qen­

cral lack of basic equipment. Approximately 2 patients with blood in their 

urine are seen each week. The patients are usually referred to a doctor who
 

then reco.mends the specific treatment. No fecal examinations are performed. 

There was no laboratory equipment available for ccrducting urine or fecal ex­

aminations for schistosome ova. 

In contrast to the rural government operated clinic at Nkowade,
 

the privately operated one at Big Bend was well equiped. 
The professional
 

staff consisted of one expatriate physician and a Swaziland registered
 

nurse or matron (Photographl4).who attend to anprcximately 15,000 patients
 

per year. An average of 50 to 60 schistcsoriasis patients are seen each
 

year. There it no oroanized treatment scheme no spe'ific diagnostic pro­

cedure for schistosiniasis. Patients suspected of having bilharzia (ir­
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phi&inmitated that maa malnutrition, tribal iedication~prcie 

A Thi dylntiry (caused by tE.hitolytica) viral hepatitis, tapeo6rm, , 

hookworm and ascaruinre medical problems in addition to schistosomiasn ;I 

Tarappeesaon ar to be increasing at aig Bend. Osne week prior to oursn 	 speiIcse Te
segrd.s" o ha,, are tnreae wihea dr atteni-ng...visit, B out of 12 persons examined were positive for malaria byblood 

exaiations. All blood examinations are performed at the Public Nealth 

Laboratory in Vanz.Lni for this clni. one death cdue to malaria was repor­

_ 	 t"d one to two weeks prior, to our visit. an whoas no adini hof__dl­

rehistance malaria in tie Big Bend area. No hydatid pisease has been ob­

servod. There has been an increase in hepatitis cases recently.
 

The clinic, operated by the CDC/SIS thlume sugar estates was also 

) toll equiped and housed in a very well kept building with air conditioning. 

The professional staff consists of all expatriates, two physicians (1 full 

and 1 part-time), nurses, receptionist and a biologist who had arrived for
 

duty only three months prior to our visit and who will administer the bil-


Qharzia control program at CDC/SIS. The biologist was appointed as a result
 

of one of the recoimendations made in the Duncan/Fenwick report for 

CDC/SIS. The diagnostic procedure used to detect bilhaxzia is usually a 

urine examination technique, only in certain instances axe fecal examinations
 

)carried out. When patients are initially examined, liver enlargement or its 

absence determines the drug of choice for treatment of bilharzia. This ex­

amination usually pruceeds the specimen examinations. Recent cases of bil­

harzia were reported among expatriates who had been water skiing at the 

yacht club. Estimates of the number of Schistosomiasis cases each month 

vary from 4 - 30. Malaria cases were also reported at this clinic but the 

information given. was not followed up. 

',he United Kingdom and the UNFPA will soom finance the construction 

of six clinics, while equipment for them will be provided by UNICEP. The 

Government of Swaziland has plans for upgrading the staff of all clinics 

including non-government operated ones as well. Each clinic is slated to 

k(be staffed by two nurses (one trained in clinical medicine and one in pti
 

lic health) and one health assistant.
 

-1-,> 	 Y 

K 4 	 , 4.is 
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P ,ccmme.r.At ton,.: 

1) it in recognLze.d thlt th. clinics have r multitude of services 

to perform andd thts Undr, th,. constraint of inadequate ntafling 
cannot d,-v t the a ount of time required for bilhiarzia problems 
alone. H{owever, it -.hould be pointed out that none of those fac-
I litie. vinited han an organized diagnostic and treatnent scheme 
(inr.ludlng follow-up observations after tre,ttment) which could be 
incluc4d 
 in the COS plarued national bilharzta control progrmn.
 
It i.k therefore rvcc-=(,ended that the clinics 
(both goverrunent and 
non-governm..nt) be urged to develop an organized diagnostic and 
treatrs±nt ;cheme (with appropriate post treatment follow-ups) 
which can he included in the MOS national control program. 

C) 
COS Prorin of Control for Co'rnunicable Diseases
 

Th,,r- are two r.ajor dif;ea ;e control programs with central offices in
 
Manzmil. There J., a nationlal q' progrm 
 which is supervised by a medical
 
offlc.*r who i'; a!;!;i.stcd by 
 10 health assistants. The program now is in its
 
second roul 
of c,! ;uafinding and treatment will, when completed, be turned 
over to thv rorr!a] public health services of the ration. 

The s;econd national disease control program is vialarla/bilharzia under 
the supervision of a second mdical officer assisted by 40 health assistants 
and is centered at the public health office in manzini. At the present time, 
however, the mtalaria/hilharzia unit is being directu-d by a health inspector 
in absence of the mtdiral officer. 
The amount: of spraying required against
 
r alaria varies from year to year according to the incidence of mosquitos.
 
The WHO assists in this program. Presently, thea majcrity if the staff of
 
the ralaria/bilhar'ia unit are utilized for constan' 
 r-introl neasures against
 
malaria and therefore current activities against bi.harzia, despite its pre­
valence, are 
limited to survey and control efforts encompassing a few small
 
scale projects. 
The national efforts against bilharzia are limited because
 
of the above constraints.
 

The bilharzia control unit's laboratory and organization was visited
 
and reviewed. 
A field trip was taken with the bilharzia survey and control
 

http:ccmme.r.At


btoh techniques usd were revised. A A ru oi&'r 

thneh
tms owny c rzarouup following discussions and recocwndationa pr-

O) Ptr resent facilitieso, equipment, shortage of technical personnel 
awt present procedures used for specimen collection eama xamination 
limits the identification to predominately §. haematbium. S.ainso 
appears to be under-reported in spite of the widespread prevalence of 

ins halaria M. In addition, the techniques used for bilhazia dia 

field survey and control teams technique and/or procedures also could 
be improved. The dispencement of drugs for bilharzia treatment by the 
bilharzia unit is undersupervised. 

T2 properly carry out an adequate bizharzia program the following facili­
analsisI lrt or, pnddbilharzadignstclaboratoryae.lassit cmleitios are recommnended; gTiib 

Central records section# treatment areas (for bilharzi. and malaria) 
with physician examination room and office, pharmaceutical dispen­
sary, storage section (to acconm]ate all items except medications), 

insectary (for malaria unit),asnail laboratory, ecology and water 
analysis laboratory, expanded bilharzia diagnostic laboratory, glass­
ware washing section with autoclaves, sinks~cabinets for storage of 
glassware and general dispensary forms, laboratory animal quarters 

(see PID) and a Health Education Laboratory. 

2) Personnel shortage were recognized by the advisory team and the fol-. 
lowing recoumendations are presented (see PID): I 

a) One Biologist/4alacologist 1 
. 

)b) One Water/Sanitary Engineer 

c) Consultants (short term) in Epidemiology, Sanitary Engineering, 

Biology, tMalacology, Parasitology and Laboratory suipervision. 
These persons would be required to aid in establishment of .cor-

Q d) 

rect and adequate laboratory and field sreypodu.~ 

Three clerks (records and typists) 
e) Pharmacy aidsCperhaps a nurse's assistant or someoe'fsmir," 

bcgrond woul eaeut trIp.rp.ertr inifg 



f) e iagenosiaoinlrativa sbiarviao. t n 

) tat6ne teprns enpranendassgnens o as bul).4 

Strained in the aoputation of tll data: collected by fei 

entire 
team. Dutie~s should also include mapping and organization of 

aU1- data for presentation to a -senior statistician for anilysis). 

h) Two laborAtory asrtants for Biologist/aalacologiet 

U Four construction team worers to be under direct supervision of ' 

Water Saeitarian/Engineer. -

- C--- J) One general maintenance supervisor (with knowledge of mechanical. 

-blity-o. be .responsible -for-alleupmn.1ranenne. for._th_ 

entire Health Laboratory. o 

k) Four laboratory assistants whoswill be exclusively confined to 

the diagnosis of malaria and bilharzia. It strongly suggested ... 

that these persons be given permanent assignments for this task 

and that they be adequately trained. This unit would be con­

stantly staffed by four laboratory assistants at all times in 

order to handle the present and anticipated workload. It is also 

(mans 
further stiggested 

collected by 

that this unit will examine, only those speci­

field survey teams, school health teams and 

would assist laboratory, staff of hospitals where necessary in 

this area of work. 

j3) Discrepancies in procedures used in dispensing of drugs for treatment 

by field survey team, school health teams and lack of followup ofper­

sons treated were observed. in addition teams and some clinics dis­

pensing drugs were not aware of serious side reactions which could re­

sult in death of patients. The following recomendations is thus 

suggested: . 

a) In view of the existence : a strong .nfraEtructure of rural 

clinics (as well as plans outlined for future developments) 

within the country (see PID) it is proposed that clinic nurses 

be involved in the decentralized treatment of~malaria and bil-,­

harzia cases. 

b) To assist these nurses a schedule for treatment shoiuld be draw''' 

up which should be dt and followed more closely b 

these nues 
cau~ions shtl 

Infrmatnon concerning 
tk' ben 

-3aw up a 
side-dreacti 

is'4(ae 
d 

. addio 
tes.;' 
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the nurses at the malaria and bilharzia unit should assist and
 
advise these nurses.
 

4) 	 It is the opinion of the advisory team that the laboratory diagnostic 
section of the bilharzia unit was undersupervised and that techniques 
and/or prodedures were not being adequately carried out for proper 
diagnosis of bilharzia. This is due to an iminense workload for the
 
Health Inspector acting as Director of the malaria/bilharzia unit.
 
To alleviate this situation and to prevent its occurance in the future
 

in the absense of a medical officer the following recommendation is
 

made:
 

It is strongly suggested that the diagnostic section of the mal­
aria/bilharzia unit be transfered under the supervision of the path­

ologist and laboratory technicain of the central Public Health Labor­

atory. It is further recommended that the malaria/bilharzia diagnos­

tic se.tion be expanded to four laboratory assistants whose work will
 

be confined to malaria and bilharzia diagnosis. They will receive
 

specimens collected by field survey teams, schcol health teams and
 
will assist laboratory staff of hospitals in this area of their work
 

where necessary. The proposed organizational scheme under this re­

commendation is shown in Figure 1.
 

A further recommendation is that the malaria/bilharzia unit be
 
reorganized to include the following new sections and/or personnel:
 

A biologist/malacologist with support laboratory assistants, an eng­
ineer with support construction teams, an administration section
 

with clerical and statistics staff, a Sister (SRN) to supervise
 

health education activities and treatment or chemotherapy section,
 

the present health inspector would be in ch .rge of survey and control 
field teams for malaria and bilharzia, and expansion of the bilharzia
 

field teams to four district teams each consisting of one supervisor
 
and four laborers. 
The entire unit would be under a director. The
 

organizational scheme for this unit is shown in Figure 2 (see PID).
 

5) 	 The advisory team suggests a program for the interim period before
 

the status of the proposed project is decided, and if affirmed, im­
plemented. The program would consist of the training of local per­
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sonnel locally and initiation of third country training. Local
 

training And reortianl z tion of the exdstlng facilities and resour­

c--s ,.houilc' be. j,,,*or=::id over a period of 6 noi.thn to a year by using 

short term con sultarts in biology/milacology, engineering, epidemio­

logy arid laix)ratory n;:up-rvision. 

6) 	 An rentioned previously, the advi.;ory team identified a serious lack 

of cooperation and coordination among the various ministries responsi­

ble for di ;ea!.' c-,ntrol, water resource development and financing. 

Thin lack of interaction is not as apparent at the level of Permanent 

Secretaries as it is at the so-called bench level, which is the level 

where the various programs are carried out. In many instances, the 

attitude of section -hiefs or supervisor_ was very niave. In other in­

stances, key personnel wore not aware of the dangers of bilharzia, mal­

arit and othi-r water-rolated diseasef. Construction of new water-re­

lated ftcilities wece being planned without any intention of providing 

for prevt.ntAon anId/or control of the rajor water-related diseases which 

could ,co11 eemic or increased in intensity or prevalence because of 

the planned construction. The persons responsible for construction of 

fish ponds and planting of gardens for people with access to =ore nu­

tritious food near infected rivers and dams were not aware of the dan­

gers 	of coraing into contact with bilharzia infected water. 

The Rural Water Supply Board has dra-wn up a scheme for a National Com­

cittee to coordinate the development of the RHiral Water Supply program.
 

The Chairr.-n of this corrmittee would be the Permanent Secretary of Works 

with the Permanent Secretary of Health, the vice-chairman. The proposed or­

ganization chart is show.n in Figure 3. 

The following recormendation is made in regards to the above informa­

tion: The establishment of a National Bilharzia Control Comnittee and a
 

Rural Water Supply Board, as well as any other organization tending to fos­

ter cooperation. and coordination of groups involved in the supply of clean 

water and/or control of water related diseases is strongly encouraged. The
 

above organizations should include representatives from the ministries of
 

Health, Agriculture, Works, Power and Communication, Education, Finance,
 

Economic Planners, district traditional govern--ent representatives, Prince, 

http:prevt.nt
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WfO, tUIPUr, Coverm.notu and other organizations providing bilateral aid to 
rw.land. It in strongly recoer
ded that thin comIttee be established
 

an soon ai 1,ossiible by thn COS.
 

There are oths.r important disease control activities which are being
 
undertAken with the a-fti2tance of 
voluntary aqencies. A nationwide measles
 
and |6ijo v.ccinat.ion cap.-ipAi 
 has recently been completed by the Swaziland
 
Red Cro! .i, OXFAM .-WIA th, Ministry of Health. The Ministry of Health 
has now 
taken on the. conti.ing maintenance phase of the program by making measles 
vaccine available to all hospitals, health clinics and rural clinics. A 
progrtm whereas mobile eye clinics visit all ruiral clinics, health centers
 

and schools throughout the country, surveying blindness and eye diseases, 

treating rinor eyet ailments, referring patients to hospitals for major treat­
ment and advi sing on the care and protection of eyes is sponsored by the 

Royal Cor:xrontealth Society. 

vri)___A)5:-:,crip2tion of Water R-source Schemes at the Comronwealth Develop­

ment Corporatfon (CDC) and Swaziland Irrigation Scheme (SIS). 

The advisory team visited most of the heavy agricultural production 
regions in Swaziland and met with the persons who are or could be, assoc­
clated with rural water. The visit to CDC/SIS (map 8) was particularly re­
warding for it provided an opportunity to observe and discuss water re­
sources schemes which is more or less a cross section of the schemes
 

throughout Swaziland. 
The water resources at CDC/SIS can be classified as
 

follows:
 

1) Main Canals
 

2) Storage Reservoirs
 

3) Distributary Canals
 

4) Duck Bills (term used by CDC/SIS engineers only)
 

5) Field Channels
 

6) Pump Stations
 

7) Overhead Irrigation
 

8) Domestic Water Supply
 

9) Cattle Watering Systems
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10) Carden Water
 

11) Rice Paddy Fields 

12) Dams or Reservoirs 

13) Sand River Dam 

14) Natural Rivers at CDC/SIS
 

15) Gravel Pits
 

16) Oxidation Ponds 

17) Natural Drainage System 

18) Constructed Drainage System 

19) Fish Ponds 

As many of the above water resource schemes were visited as possible
 

within the constraints of time. Other schemes were discussed with the 

CDC/SIS Biologist. References are made as to whether snails are present or 

riot and whether hun-an, contact with the water bodies are carried on or not. 

Many of the descriptions reported in this section can also be found in the 

IDunlcan/Fc¢ick cori;liltancy report for CDC/STS in 1975. A description of 

ob:;ervation,; during visits to selected areas and descriptions of other areas 

not visited but described from literature and staterents by the CDC/SIS 

Biologists are as follows: 

1) 	Main Canals: No live snails can be found in main canals when the
 

water is flowing at a rapid rate (Photograph 15). What happens
 

when the decrease for water in the rainy season is diminished and
 

the water is flowing at a slow rate is not well defined. It is
 

speculated that snails could breed in the grassy verges during
 

this time. At certain other times of the year these canals are
 

dry and no snails are present. Some of these canals are used by
 

children for swimming and at times for 1r.nutLic nurpos-s by adults. 

It is therfore possible that seasonal transmission could occur,
 

but highly unlikely that these are a major source of infection.
 

Recommendation:
 

It is suggested that human contact with the canal water
 

could be reduced by the provision of laundry facilities (such as
 

swimming pools) in the villages. Fencing some of the larger
 

canal areas is also suggested.
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2) Storage Raserviors: (see Duncan report) All of these structures 

contain ;nails, but in low nutnbern. There is regular human con­

tact, =.%inly for fishing. It wasi suggested that this is a poten­

tially r'ttjor tran,;mnssion site. Control efforts should be carried 

on and studies designed to define the snail transmission potential 

an well as for current infection. 

Recommendat ion: 

Restricting humin and anim.l access by physical barriers,
 

i.e., fencing. Removal of vegetation, i.e., weeds and grass. Use
 

of gravity flow, if possible. Use of molluscicides, only if nec­

essary. 

3) Distributary Canals: The water distribution system, which goes
 

to the various field of crops, is included in this large category.
 

Many canals are concrete lined with fast flowing water, others are
 

not concrete lined. In the concrete lined ones, vegetation and silt
 

are not present for the most part, and snail are not present, be­

cause of their inability to survive in fast flowing water (velocity
 

of flow exceeds 65 cm/sec). As the land levels off the canals it 

is possible that snail habitats may become established lit does not
 

matter whether or not canals are lined in this instance) since the 

water flow is reduced and vegetation is often found (photographl6).
 

Excellent snail habitats were observed in selected sections of all
 

canals of the CDC/SIS from cane, citrus and through to Tamkankulu.
 

(see Duncan report). Distribution canals form the sole water supply
 

to the Vuvulane Irrigation Farming (VIF) area which consists of ap­

proximately 265 homesteads. It appears that these farmers and their
 

families are at high risk because of the:ir frequent contact with the
 

water from this system. It appears ti.at the snail populations (if
 

present) will vary from farm to farm accoruing to local conditions
 

but various areas appears to be very good transmission sites.
 

Recommendation:
 

As Duncan and Fenwick have recoimnended in their report, it also 

is recommended strongly that an indepth survey be conducted for in­

fected snails and that stool and urine examinations of the farmorr. 

and their families be conducted to determine presence or ahsc-aac rf 

infections. It is also recommended that a health education program
 

be carried on continuously for the purpose of acquainting the farm­
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er& und their families of the dangcers of bilharzia and what preven­

tative r."aurea are nocensairy to quard against infection. 7le VIF 

farmern and their families should be probided with a satfe and cloan 

water !;upply, Including showers and latrine1;. From all indication 

the:v farr!irn and thoir failies appear tc be at a greater risk 

than the average wrker in other parts of the CDC/SIS area. 

4) 	 Duck Bll!;: The advisory team observed these structures from a dis­

tance. The duck bills are concrete control points which enable 

canal junctions to be managed (description from Duncan report). 

The water engineers at Mhlumne devised the name "duck bills" for 

the 	concrete control points. At the canal junctions there are
 

"concrete sumps" which quite often contain stagnant or slow flow­

ing water. These offer excellent snail breeding habitat. It is
 

reported that massive snail populations are found in these struc­

tures. These structures are used by children and workers who sit
 

on the concrete to wash, paddle and carry on other activities.
 

Recommendation: 

The advisory team recommeds, as in the Duncan/Fenwick re­

port, that special attention be paid to the duck bills and as­

sociated "concrete sumps" especially those near villages. It
 

is recognized that this is one area where use of molluscicides
 

is warranted to reduce immediately the risk of human infection
 

with bilharzia.
 

5) 	Field Channels: When sugar is irrigated (furrow irrigation) and
 

citrus (basin irrigation) the water is channelled through a duck 

bill into a field channel (mostly unlined)and then in the field 

crops. The syphon irrigation workers have maximum contact with 

water in these channels. Snails fiom the concrete sumps at the 

duck bill could be washed into them frc i the distributary canals. 

Control of snails in the distributary canals (duck bills and as­

sociated concrete sumps) should eliminate this possi.ility. 

Recommendation:
 

Constant surveillance of this structure is recommended and
 

if snails are found the use of mollusciciles is recommnended im­

mediately.
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6) 	 Pmp tAtior. i Water (ntanding and rtagi'.mt) fq often found near 

pump hour.f (Duncan report). The advisor I te.n did not find any 

nnails at th,, one pnp house which we visited (not at .ume). 

it in rot d1,tvr.t, nied if the:so arilas would form transmiusion sites. 

flowevter, they ;hould be included in any survey scheme. 

Recommendation:
 

Constant surveillance to determine transmission site po­

ten t ial. 

7) 	Ov.rhead IrrIatLon: The possibility of snails invading the
 

pump houses set cling tanks or water storage areas supplying water
 

to overhead irrigation sprays is slight. However, in view of the
 

fact that cercariae could withstand pumping and emerge from the 

irrigation sprays and because of this possibility, the overhead 

irrigation and its water source should be checked routinely. 

Rt.coriendation: 

The overheAd irrigation sprays do not constitute a great risk 

at thi,_ time hecause of the probable absence of snails at its wa­

ter source. Routine checks should be made of these facilities es­

pecially at the source of its water. 

8) 	 Domestic W;IaterSay: The advisory team visited housing dev­

elopment or village #5 at Mhlume. This village has approximately 

1200 persons. Thie conditions for the most part were quite pre­

sentable. There were laundry facilities, shower facilities, toil­

et facilities and water storage tan ls (photographs 17 & 18). 

There were prov i'!ons for heating this water for shower and laundry 

use. The water is treated and piped into these facilities. There 

were canals running on either side of a main road just adjacent to 

this villago. Hihnian contact is made with the canals in spite of 

piped water supply and laundry and toilet facilities. A descrip­

tion of the villages and farms on the CDC complex was provided. 

a) 	 The Vuvulume small agriculture farms, their families and 

labourer's villages deserve special mbntion. Their wa­

ter 	supply is obtained from canals, there is no piped wa­

ter system to homes. We were told that a piped water sys­

tem is planned.
 

http:rtagi'.mt
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b) 	 Kajor farms have a slightly lower standard of housing but 

ati1l wern provided piped water and showers. 
c) 	 There are atollite villages or "fquatters areas" where peo­

ple live in cattle, grazing area:. and on the opposite of the 

Knm.%ti Vivr . -e using canal piped water for cattle constunp­

tion, river and pond wiiter which -ay be contaminated with 

cercariaL, and other infectious agents. 

d) 	 The Tamkankulu area have scme villages with good water sup­

plles, toilet and laundry facilities but others have no
 

water supplies. These must obtain their water from streams
 

and drains which pass through the village.
 

e) The Sukasamte village is provided with piped water supply
 

to all houses. However, a large canal (3L) runs through 

the middle of the village. Human contact is regularly 

made with this body of water. 

Recommendations:
 

Provide piped (treated) water supply to all villages as well
 

as toilet, laundry and shower facilities. Restrict human access
 

to canals at villages by fencing or concrete covers in irmediate
 

village area. Include satellite villages in control programs.
 

9) Cattle Watering Stations: There are over 100 watering stations for 
the cattle herds at CDC/SIS. Duncan and Fenwick report the pre­

sence of snails in the watering troughs. They speculate that the
 

snails managed to survive passage through the pumps sending water
 

to the watering stations.
 

Recommendations:
 

Chemical treatment of pumped water to eliminate snails. Con­

tinue to restrIct human access to cattle watering stations by use
 

of fencing.
 

10) Garden Water: 
Water for domestic gardens of management houses at
 

Mhlume is untreated. Even though the risk of transmission occuring
 

is low, it is possible that cercariae could be piped onto lawns
 
and infect labourers' and children. 
Water used by Vuvulume far­

mers is likewise untreated. 

Recommendations: 

The use of treated water for gardening is strongly recommen­

dcld. The elimination of semi-permanent pools of water in iardening 
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areas in also reco ended.
 

i) ice Padylceld5: The advisory team visited one rice cultiva­

tion area at CDC/SIS in the company of the CDC/SrS Biologist. The 

rice p.iddLe were dry. The crop had been harvested previous to 

our visit. It should le mentioned that plans were being formu-

Rice had been grown in thislated for a crop rotition program. 

area for over 20 years. Bilharzia has been a problem for many
 

years. Infected snails can be found in the rice paddies where
 

crops are grown. Efforts by the Shell and Bayer companies to el-


Iminate snails in this area by use of molluscicides had failed and
 

the two companies had given up their efforts to control the snail
 

and schistosomiasis. Rice yields at the present time were not
 

good. Crop rotation was also being considered as a means of con­

trolling the snails.
 

Snails were found in th-s area in:
 

a) An irrigation canal which contained very small amounts of
 

water (Photograph 19). The species of snails found were
 

Bulinus _k. and Biomphalaria sp.
 

b) 	A drainage canal area adjacent to a slaughter house and 

its oxidation pond. This drainage canal contained very 

slowly flowing water, with vegetation. Thete was evi­

dence of human contact (debris and footprints). The 

species of snails found were Bulinus sp., Biomhalaria 

fk. and Lamistes sp. Positive Biomphalaria sk. and Bu­

linus Ep. have been previously found in this canal.
 

Recommendation:
 

The 	problem of schistosomiasis in rice paddies and irrigation 

canals supporting the cultivation efforts should be thoroughly as-


In view of the fact that rice farming has been in pro­sessed. 


gress, for nearly 20 years in some sections of the country any data 

relevant to bilharzia during this period should be obtained.
 

Plans for increasing the production of rice axe being formulated.
 

The potential of paddy fields as potential snail habitats and
 

transmission sites for schistosomiasis should be thoroughly as­

sessed. It may be necessary to use chemicals to treat irrigation
 

water in order to reduce the infected snail population.
 

This treaLment of course would depend on the snail invasion rate
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within irrigation canals, and the rice paddies. 

12) 	 U.&L or Peservoira at CDC/STS: A description of the CDC/SIS dams 

in zeggrd to their involvement or potential in Schistosomiasis 

tranmls.ion was presented by the CDC/SIS Biologist. A map of 

the water resources at CDC/SIS was also provided (Map 8). Visits
 

to Dim #5 were also carried out.
 

13) Sand River Dam: There are two main human contact points at this 

dam. One is the Yacht Club and the other is the fishing area and 

fisheries stationl. Snails are r'pnorted to be present in the vege­

tation aroung the margin of the dams. Snails have also been found 

in the fisheries area. Fishing can be done only from the dam wall. 

Water skiing is done by Europeans. A suspected case of bilharzia 

in a Furopean was reported. Cattle also feed at an isolated sec­

tion of this dam. 

Recomzendation: 

As in the Duncan/Fenwick report, we recommended clearance of 

vegetation from margins of the daza. Routine examination of per­

sons having contact with this body of water should be conducted. 

If positive persons are found they should be treated. Tests 

should be conducted for S. mansoni and S. haematobium. 

a) Kolindi Dam. No snails are reported from this dam. 

Recommendation: 

Continue surveillance. 

b) Dam #2: Both Bulinus so. and Biomphalaria sp. are found 

in this dam. Positive snails have been reported. 

c) Dam #5: The AID/PID team visited this dam. There is a 

high human contact with this body of water. Both in­

fected Bulinus sp. and Biomphalaria -. and Melanoides 

sp. are found in this dam. 

d) Dam #12: Bulinus a_. and Biomphalaria so. were reported 

from this dam by Duncan/Fenwick (statement by Biologist). 

Recommendations: 

(for b, c, and d) Human access to these dams should be res­

tricted. Vegetation should be removed from the margins of the dams. 

The use of molluscicides is recoav.ended only if warranted. 
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14) Flatural Rivers at CDC/SS: There axe 3 rivers which traverse the 
CDC/55s complex. Thons are the Sand River, Komati River and the 

Unbuluzi River (,4Ap 8). 
a) 	 The Sand River: Bulinus s. and fiomphalaria so. of 

sn.ail3 have been reported frcm certain focal points in 

this river.
 

b) The Koiniti River: Snails 
 (species unknown) have also 

been found at certain focal points in this river. Many 

labourers live on the opposite banks of the river and 
therefore many cross daily to and from work at SIS.
 

Recommendations (for a & b): 

Surveys at crossing points in the Komati River and at points 
to the highway along the Sand River where human contact is possi­
ble 	should be conducted to determine extent of snail population
 

and 	 corre;ponding bilharzia infection. Health education programs 
are also recommended to aid in preventing human contact with pos­

sible infected water. 

c) 	The Unbuluzi River: 
 This river runs between sections of
 

Tamkankulu Estates. No information is available as to
 

its role in Schistosomiasis transmission.
 

Recommendation: 

Conduct indepth survey to determine if there are snails pre­

sent.
 

15) Gravel Pits: 
 There are many gravel pits throughout the CDC/SIS es­
tate. We drove past one pit during our visit. It is reported that
 

some of the pits contain snails and that children visit and play at
 
a few of these containing snails and which werc used as rubbish
 

dumps. 
 These pits are considered a potential transmission site.
 

Recommendation:
 

Determine role of gravel pits in trarisnl.sicn scheme, fill by
 
use of top soil and treat with molluscicide if necessary.
 

16) Oxidation Ponds: 
 These ponds are probably too polluted to sustain
 
snail population. 
The advisory team visited one oxidation pond at
 
village 
#5. Human contact appeared to be minimal. There was an
 

adjacent drainage pond which perhaps could sustain snails.
 

Recommendation:
 

These ponds should be completely fenced to prevent any po3sible 
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huaan contact. The drainage ponds shotld be examined to determine 

If snails can successfully live there. 

17) 	 NaturaL Drainage Sy/stem: This nystem consists of swampy areas; 

draLinaqe ponds, which eminate from oxidation ponds, dams or reser­

voirs. They may have dense vegetation growth in the marshy hollows
 

to those with rocks and vegetation in the so called ponds. These 

areas all act as excellent habitat for snails and as reservoirs for 

snail repopulation (Duncan/Fenwick report). Many of these have a 

natural catchment, where excreta could flow ii,or be meshed in to
 

infect snails. There are swampy and natural drainage areas on the
 

CDC/SIS estate and they present an immense problem for the snail 

control effort. 

Recommendation:
 

Fencing of these areas to restrict human contact is recom­

mended. All areas should be found and evasive action taken. 

18) 	 Constricted Drainaqe Systems: There are many drain lines at the
 

CDC/SIS estate. These are considered as potential problem areas
 

in any snail control scheme. Water flows from the land into small 

channels arid then into larger channels. Excreta dropped into the
 

fields by workers and animals could be washed into the drains and
 

cause infection to snails (if present) or that infection could a­

rise from inefficient oxidation ponds.
 

Recommendation:
 

Map the entire drainage system, identify all human zontact
 

points, carry out spot treatment with molluscicides if necessary,
 

fence in all human contact points.
 

19) Fish Ponds: The AID/PID team did not visit fish ponds at CDC/SIS. 

However, we were told that there are numerous ones at Mhlume. 

These ponds are considered an extreme potential future danger 

where snails and the corresponding schistosoma infecticn could be­

come established in the Mhlume fish ponds. 

Recommendations: 

A survey should be conducted immediately to determine the 

snail population in the fl-,h ponds. 
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A) ~ ~p C.Mpon._ rj~vant to the watex Pesource!s Sy tem atCD/srs 

Indication are that prevalence of schistosomiasis in higher than that 
re,!rtc4.4, inttinl schistooimiasia is under-reported. The data presented 

to un show cases of schistoomiasis vhich were discovered in the clinics at 

CEC/SIS. This data does not give a true picture of incidence and prevalence.
 

Tho visit of the advisory team occured in May and that of the Duncan/Fenwick
 

in Augu:t. It is possible that snail populations were at a low point during
 

those two periods. 
 Also it may be that during the cold season parasite dev­

elop'ent in the snail is not occuring at the level that it would be if during 
the hot season. In view of the above considerations, the following recommen­

dations are made: 

1) 	An indepth survey to determine incidence and prevalence of Schist­

onomiasis caused by S. mansoni and S. haernatobium should be car­

ried out. Both, expatriates and indigenous populations should be
 

examined.
 

2) A comprehensive map showing the complete water resources network
 

including such bodies of water as gravel pits, constructed drainage
 

lines and etc. should be drawn up and kept up to date.
 

3) An indepth survey of the entire water resources network at CDC/SIS
 

covering all of the previously listed schemes should be carried out
 

to determine snail populations and their natural seasonal fluctua­

tions over a one to two year period.
 

4) Fencing of all accessible water schemes to prevent human access
 

and/or contact (including drainage canals, main canals, vleis con­

tact points, duck bills and others).
 

5) Bridges over all water crossing points.
 

6) Provision of safe (treated) piped water supply to all villages (in­

cluding so called hatellite villages and labou-ers villages).
 
7) Provision of shower, toilet and laundry facilities for all villages
 

and their inhabitants.
 

8) Provide recreational facilities for villages (especially for child­
ren) such as swimming pools and play areas.
 

9) 	Plan and implement health education programs for the purpose of
 

relating to the population the dangers of bilharzia, its prevention
 

and the use of toilet and laundry facilities.
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Vr~) A Description of Water Resource Scheees at Dig Bend Sugar Estates 

The adviaory team visited the Big Bend Sugar Estates vith the bilhar­

it field survey a.. control team from the Public Hea1th Laboratory in Man­

zini. The area visLted was the Ubombo Sugar Panches which are a part of Big 

Ilend. The field survey and control team carry on routine spraying and sur­

veys at the Ubombo Sugar Ranches for both mosquitos and snails. The water 

resources facilities observed at the Ubombo Sugar Estates were as follows: 

a) Dams and/or Reservoirs 

b) Canals 

c) Drainage Ponds 

The field survey and control team use the molluscicide Frescon to 

spray against snails. The Dams at Ubombo are sprayed every six weeks. Just 

prior to spraying the dams are checked for presence of snails. Checks are 

not made for presence of eggs to determine if new snails will be found. 

Frescon is not effective against eggs. 

1) 	 Dam 01: This dam is routinely sprayed every six weeks with
 

Frescon by use of hand sprayers (Photographs 20 &21 ). This 

dam was relatively small (Photograph 22 ), and had sparse 

vegetation around its edges. Both Biomphalaria Ea. (Photo­

graph 23 ) and Bulinus M. were found in this dam (Photo­

graph 24): The majority of snails found appeared to be 

young.
 

2) 	 Van Ebb Dam: This dam is sj-zayed routinely every six weeks 

with Frescon by use of the drip method'. Human contact with 

water from this dam is through fishing and use of water for 

gardening. 

3) 	 Drainage Ponds: This water resource was located just below
 

the Van"Ebb Dam (Photograph25). Human contact with water
 

from this pond is through use of water for daily routines ar; 

well as for gardening. Positive snails are found in this 

Pond. Biomphalaria sM., Bulinus sp., Lymnea sp. and Melan­
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oide Mp. were found during our visit.
 

4) Canals: One canal located on the other side of the highway
 

which runs past dam #1 (Photograph 26) contained only 

Melanoides sp. of snails. There was no vegetation and the 

water flowed very slowly. Another canal with very slow 

moving water was located just adjacent to the drainage pond. 

of the Van Ebb Damand large amounts of vegetation. This 

canal contained Biomohalaria sp., Bulinus sp., Lymnea p. and 
Melanoides p. Positive snails are also found in this canal.
 

Recommendations:
 

The advisory team was afforded an opportunity to observe the bil­

harzia field survey and control team perform techniques in the fiold. Mollus­

cicide spraying and searches for snails were conducted. - It is the opinion of 

the advisory team that the fiel4 procedures and techniques need improvement. 

The 	following recommendations are presented:
 

a) 	Followup searches one to two weeks after spraying with
 

Frescon to determine snail kills. Searches for snail eggs.
 

b) Use of a molluscicide which is active against snail eggs.
 

c) Examination of collected snails more frequently for pre­

sence of schistosome infections.
 

d) 	Program to present human access to infected water such as
 

use of fencing.
 

e) 	The Big Bend Sugar Ranch owners should be encouraged to
 

provide piped and treated water, toilet and laundry facil­

ities and recreation facilities.
 

f) 	Provide health education programs to acquaint sugar est­

ates population of the dangers of bilharzia and other wa­

ter-related diseases.
 

A) Results of Surveys Conducted by the Advisory Team (Blood, Urine and Fecal
 

Specimens examined at Schistosomiasis Research Center, University of
 

Lowell).
 

1) 	snail Surveys: Searches for snails were made at Big Bend 

Sugar Estates, CDC/SIS _u~ar Ranches, the Taiwan Demonstra­

tion rice farm (Photographs 27 & 28) and Southern Rural Dev­
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elopinent Area (SRDA) - The results of these searches are pre­

sented in Tables 1, 2, and 3. The species of snails found were 

as follows: Biomphalaria M. (intermediate host for S. mansoni); 
Bulinus physopsis/ Bulinus globoscus, Bulinus bulinus, Bulinus trop­

icus, Lymnea sp. (intermediate host for parasites in this area of 
Africa not positively determined - maybe Fasciola sp.); Melqnoides 

M. (intermediate host for parasites in this part of Africa not po­

sitively determined); Lamistes sp. (intermediate host for parasite 

in this part of Africa not positively determined). In some instan­

ces the number of dips made for snails were counted, in other in­

stances only the presense or absence of snails was recorded. With­

in the constraint of time, species identification were made when­

ever possible. 

During the course of the snail searches, information was ga­

thered concerning which water schemes are currently serving as 

snail habitats, as well as in which ones infected snails have been
 

found. This information is based on statements made by various
 

persons at the facilities visited.
 

Live Snail species (Bulinus globosus and Bulinus truncatus ) 
were obtained from the Biologist at CDC/SIS and returned to the 

Snail Labotatory at the Schistosomiasis Research Center, Univer­

sity of Lowell. 

2) 	 Urine Surveys: The advisory team conducted a survey of school 

children (age 7-9) at Saint Florence's School in the Hhohho Dis­

trict of Swaziland. Urine samples were collected from fifty-two
 

children. The specimens were returned to the Manzini Laboratory,
 

subjected to centrifugation, the resultant sediment collected,
 

placed in small vials with 10% formalin sealed and returned to the 

United States for examination. Twenty-two of the 52 specimens 

were positive for S. haematobium for a percentage of 42.3 (Table 4). 

3) 	Fecal Surveys: The advisory team conducted a survey of school
 

children (age 7-9) at Saint Florence School in the Hhohho district
 

of Swaziland. Fecal samples were collected from fifty-two child­
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rea. The specinnS were returned to the Manzini Laboratory, mixed 

thoroghly with Kitt colution, placed in vials, sealed and returned 

to the United States for exaination. The results of the laborat­

ory ex.mination arn presented in Table 5. Protozoa, Nematode and 

Trematode infection were found. The highest percentage of in­

fection found were by Protozoa, while the lowest percentage were 

by the Trematodes. 

4) 	 Blood Survey: The advisory team conducted a survey of school 

childron (age 7-9) at Saint Florence School in the Hhohho District 

of Swaziland. Blood specimen (thick and thin films) were col­

lected from fifty-two children. The specimens were returned to the 

Manzini Laboratory, fixed, packed and returned to the United States 

for examination. Examination of the blood films revealed no mal­

aria parasites (Table 6). 

IX) Water Resource Schemes Currently Serving as Snail Habitat in Swaziland. 

A number of water schemes have been identified either through observa­

tions by this advisory team, as a result of reviewing such consultancy re­

ports as Duncan/Fenwick, Jobin/Jones and others or as a result of conversa­

tLons held with various COS and public sector personnel. These water schemes
 

are as follows:
 

a) 	Canals (containing slow-flowing water and vegetation)
 

b) Storage Reservoirs 

c) Dams 

d) Distributary Canals
 

e) Duck Bills
 

f) Field Channels
 

g) 	 Pumping Stations 

h) Cattle watering systems
 

i) Rice Paddy Fields
 

J) Irrigation Canals
 

k) Rivers
 

1) Gravel Pits
 

m) Natural Drainage Ponds
 

n) Constructed Drainage Ponds
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o) Garden Water (cercariae only)
 

p) Temporary Bodies of Water (rain puddles,etc.)
 

A complete description of this water scheme can be found under sec­

tion 7. 

X) Water Resource Schemes having Potential of Serving as Habitat for Snails 

Several types of water resource schemes were identified as having the 

and non-infected) inpotential for serving as snail habitats (both infected 

Swaziland. These schemes are as follows: 

1) Fish Ponds
 

2) Rice Paddy Fields (newly established ones)
 

3) Springs
 

4) Ram Pumping Stations 

5) Lakes 

6) Overhead Irrigation Spraying Systems (dispensing 

cercariae infected water only)
 

1) Fish Ponds: The fish pond construction program in Swaziland 

includes as part of its program fish farming, conrercial fishing, 

tofish hatchery expansion and encouraging Swaziland inhabitants 

The program was started in
utilize local fishes in thier diet. 


early 1975 and up to the present time there are according to va­

rious sources, 100 to 500 completed ponds. The fish ponds are 

who usually operate them. Regularmostly built by hand by women 

visits are made by the Domestic services staff to assist in any 

problems which may arise. Lectures and color slide shows are gi­

ven at various sections of the country where farmers are trained
 

in various aspects of fish cultivation. Subsistence and recrea­

the many lakes and streams of Swaziland hastional fishing on 

increased because of the result of lectures and demonstrations
 

mentioned above. Commercial fish farming operations continue to
 

expand. Three new farms began operations during 1975, and three
 

12-50 acre farm are expected to begin operation by mid-1977.
 

A commercial fishery operation has been established on the SIS's 

Fish production
Sand River Dam (snails are present in this dam). 
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is at the rate of 300 - 500 pounds per day with increases pro-4 

jected up to 1200 - 1500 pounds per day after new facilities are 

ready. The success of the Sand River Dam fisheries program has 

in other areas of Swaziland for coutner­caused interest by groups 
ascial fish production programs and training of local persons 

fisherman farmers. The species of fish usually used to stock the 

ponds are Tilapia mossambica, Tilapia nelamoplema and Cyprnus* 

trout brood stock and bass are also being triedcarpio. A small 

The fish pond program
at the Nyetane hatchery for use in ponds. 


staff consists of a UNDP/FAO provided fisheries officer, 2 Peace
 

Corps volunteers and several Swazi-counterparts. 

The fisheries program currently in operation and those 

planned for the future.will employ a large number of Swaziland
 

arecitizens. From all indication, no programs which currantly in 

effect, nor those slated to be completed in the future have in their
 

plans for prevention or surveillance of the snail intermediate hosts 

It is felt thatof bilharzia or other water-related diseases. 

fish ponds constitute a very real potential for serving as snail 

Because of the large number of persons who are currentlyhabitats. 

the risk of ac­or will be involved in future fisheries programs 

endemicquiring infection will be great if fish ponds become 

for bilharzia or other water related diseases. Only one
foci 


fish pond was visited by the advisory team and no snails were 

found. However, as mentioned previously it is probable that snail
 

populations in the month of May were probably at their lowest le­

vel. Indications from conversations held during visits to various 

with snail popu­facilities are that there are ponds in Swaziland 

lations. 

Recommendations: 

a) Shoreline around fish ponds should be cleared of vegeta­

tion. 

b) Fences should be installed to prevent unnecessary human 

contact and to prevent access by animals.
 

c) An assessment of the snail population in all fish ponds
 

should be carried out as well as a study to determine natural
 

fluctuations over a 1-2 year period for both the snail and 
para­
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site 	if present.
 
d) The two molluscicides 
 currently in use in Swaziland, 

Bayluscide and Frescon are toxic to fish. 
If it becomes neces­
sary to use molluscicides in fish ponds then the use of one
 
that 	is not toxic to fish should be considered.
 

2) 	Rice Paddy Fields (newly established ones): The rice cultiva­

tion scheme in Swaziland has made great progress since 1970 when
 
the 	Chinese Agricultural Mission was established. In the Nkung­
wini 	Scheme, which is at the Hlatikulu area, there were 26 far­
mers 
(1975), while at Mvembili in Pigg's Peak area there were 45
 
farmers (1975) with plans for expanding to 50 farmers by 1977.
 
Farmers in these two schemes are producing rice in the summer and
 
vegetables in the winter. 
 I
 

A visit was made to a rice paddy field at CDC/SIS Mhlumae.
 
The rice paddy field was dry, but irrigation canals supplying wa­
ter 	to the 	rice fields as well as drainage areas in the same vi­
cinity contained snails. 
Positive Bulinus and Biomphalaria
 
snails have been found in the above canal drainage area. The po­
tential of the rice paddy fields as snail habitats has not been
 
fully ascertained. By way of speculation it is felt that rice 
paddy fields may play an important role in Bilharzia transmission
 
and that all newly established ones should be included on any list
 
containing water-schemes as potential snail habitats. 
The 	advi­
sory 	team visited the Chinese Rice Demonstration Farm near Mbabane 
and found no snails. It is again pointed out 	that the visit was 
during a winter month and therefore snail population could be
 
very low. Because of the constraint of time a planned visit to
 
Pigg's Peak Rice Cultivation Area was not carried out. 

The CDC/SIS Biologist stated that bilharzia was a problem
 
in the rice paddy fields at the CDC/SIS area. Previously the Shell
 
and Bayer Companies had conducted mollusciciding programs in the
 
rice paddy fields in an effort to control the snails and bilharzia. 
The program was not successful and was discontinued. More inform­
ation i. needed concerning the 	total aspect of thin profirain. 
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Recomendations: 

a) Indepth surveys should be conducted at all rice cultiva­

tion areas over a 1 - 2 year period to determine natural fluctua­

tions in snail populations and infection rates (if present).
 

b) Preventive and surveillance schemes for snails and bil­

harzia should be included in all newly established rice cultivation 

schemes.
 

c) Crop rotation should be tried as a control method where 

snail and bilharzia are found. 

d) if molluscicides are used initial flooding of fields should 

be with water treated with Bayluscide. Frescon does not kill snail 

eggs.
 

3) 	 Springs: Under the spring protection and well digging program in 

Swaziland springs are covered and protected by stone casements. No
 

snails have ever been found in springs. There are no problems with 

seepage to wells or springs from pit latrines because wells or 

springs are located considerable distances from villages or home­

steads and are also on higher elevations. All springs are also 

fenced to prevent access by cattle and humans. Mosquito larva have 

been found in these wells (culex p.). It should be pointed out 

that.Bulinus s. snails are found in springs and wells in Saudi
 

Arabia and Oncomelania M_. in wells and springs in the People's
 

Republic of China. Water was observed in a thickly vegetative area
 

around the covered spring visited by this advisory team at Ludze,
 

Ludze Village.
 

Recommendations:
 

a) 	 It is felt that the liklihood of snails becoming estab­

lished in the covered wells or springs is very slight. However,
 

in the absence of a water treatment scheme, surveillance program 

should be carried out. 

b) Continued fencing of all springs or wells should be en­

couraged.
 

4) 	 Ram Pumping Stations: (Photograph 5 ) Standing water surrounding 

the pumping are3 even through fenced could contain snails or the 



so 

water entering the station from it- source could contain in­
fective larva. Even though it is doubtful if these are trans­

mission sites they should be investigated.
 

5) 	Lakes: No information was obtained concerning snail populations
 

or bilharzia in lakes. In view of the situation concerning bil­

harzia in lakes in other regions of Africa immediate attention
 

should be given to determining the extent of the problem in lakes
 

in Swaziland.
 

6) 	Overhead Irrigation Spraying Systems: Duncan and Fenwick (1975) 

in their consultancy report for CDC/SIS point out the possibility 

of cercariae which could withstand pumping and in theory be con­

tained in irrigation sprays. Despite the possibility of this oc­

culance being very slight, the risk of infection would be greater
 

if infected snails managed to invade pumping stations supplying 

water for the overhead irrigation.
 

The possibility of overhead irrigation water containing in­

fective larva should be noted and surveillance procedures initiated.
 

XI) Review of Health Data Collected From Various Sources in Swaziland
 

A) 	GOS Health Data and Statistics
 

Excellent cooperation and support was provided by the GOS in support of
 

this advisory team's mission. Various sections of the Ministry of Health pro­

vided the advisory team with copies of the most recent health data concerning
 

human bilharzia and other water related diseases. In addition the advisory
 

team was given recent data concerning a major health survey Conducted by the
 

bOH of GOS. In most instances the data obtained from surveys is more or less
 

complete, in othershowever, figures reflecting number of cases for example
 

are missing. This lack of data in some instances may be due to the constraint
 

of time under which the advisory team operated and thus did not examine in
 

depth many of the data so kindly supplied.by the various MOH facilities im­

mediately at the time of our visit. Much of the data obtained during our vi-.
 

sit represents the results of new surveys conducted since the last AID advis­

ory's or consultant team visit in 1975. The data is presented as collected
 

http:supplied.by
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from each MOH section and discussed accordingly.
 

B) Results of School Health Survey (March, 1976 to October 1976) for School
 

Children of Grades I and IT.
 

The data presented to the advisory team was prepared and organized into 

tables under the guidence of Dr. E.L. Huppert and with the assistance of Mr. 

Raphael Mambo (Health Statistics Unit, Central Statistical Office). The data 

is based on survey results obtained from a total of 9,797 (Table 7) school 

children (Grades I and II) for abnormalities in height, weight, nutritional
 

standards, eyes and ears, posture, ringworm, skin defects and others, and 

urine. The fecal specimen of 792 children were also examined. Records of 

immunization vaccinations given during the survey are also presented. Not 

all of the 9,797 school children examined received the complete series of 

examinations (Table 7c). The reasons for this were that 8162 school children 

were classified "normal", "over" or "under" with regard to height and weight 

only after the measurements were taken of the first group of school children.
 

It was also sometimes necessary to spread the complete series of examinations
 

over more than one day and some of the school children were absent on the
 

following day.
 

Percentages in some groups may not add up to 100% as a child may have 

been included in more than one sub-group. Symbols used "-" means "no case"; 

"0" means less than 0.5%. It should also be pointed out that "1%" for ex­

ample means any valuesbetween 0.5% and 1.49%. 

The results of the school health survey are shown in Tables 7 to 13.
 

The number of schools examined by district, type of area (urban and rural),
 

ages and sex and numbers of examinations performed for abnormalities of
 

height and weight, nutritional standards, eyes and ears and urine are shown 

in Table 7. The total number of persons examined were thus 9,797. A total 

of 126 urban and rural schools were surveyed and which included community, 

mission, private and GOS schools. The four major districts of Swaziland 

were covered (Table 8) in the survey. The results of examinations; for ab­

normalities according to districts is shown in Table 9 * 9a. The r,:vu]tn.i rb­

tained according to type of school area (urban or rural) are shown in 
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Table 10. Thirty (30) percent of the children examined in the urban schools 
were without defects or abnormalities while thirty-seven (37) percent of
 
those in 
 the rural dchools were classified as "normal". The results of ex­
aminations by sex for abnormalities are shown in Tables 11 and Ila. There 
was not a great difference in percentage of abnormalities between the sexes. 

Parasitism by S. haematobium was determined by examining the children's 
urine microscopically for eggs. 
Urines were collected from approximately
 
96% of all students examined. 
Samples were collected between ten A.M. and
 
12:30 P.M. since eggs released by the body appear to peak between 11:00 A.M.
 
and 2:30 P.M.. All urines were centrifuged in order to sediment the schist­
osome eggs and xoid blood cells. The sediment was then examined microscop­
ically. 
The presence of eggs was considered evidence of infection.
 

Examination of the statistical information obtained on bilharzia shows 
that it constituted the major disease problem when considered both in terms
 
of the great numbers 
of children infected and the known severity of the
 
disease (Tables 10, 
 11 and Ila). A total of 9434 urines were examined and
 
11.37% or 1073 children contained S. haematobi 
 eggs in their urine while
 
7938 or 84.1% were free of bilharzia. 
These figures represent approximately

one-third (1/3) of the total grade.I and II students and do not include all
 
the schools in the country. The geographical distribution of the schools
 
visited during 1976 are shown on Map 9. 
 The percentages of students found
 
infected by districts are categorized into three groupings, 0-5% = 
(blue

color on map); 5-20% = (green color on map) ; 
 and over 20% = (red color on
 
map). 
 In general it is apparent that schools examined in the Hhohho district,

primakily a Highveld area, exhibit the lowest percentage (4%) of infection
 
than the other districts (Table 12). 
 One explanation may be that the water 
supply which must support the snail host to allow for bilharzia is not en­
tirely appropriate to support good snail populations or bilharzia. There is
 
little or no transmission above an altitude of 1800 meters where water tem­
perature are too low. 
Also, snails are not usually found in swiftly flowing

or heavily shaded streams. This may also account for the low percentage of 
infection in the Highveld areas. 

The Manzini di'-trict showed the highest overall percentage of infection 
at 19% (Table 12 and Map 9). Preliminarily, it appears that there is a sig­
nificantly higher number of infections in the northeast section of the dis­
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trict, Lowveld, and the section wost of Marnini which is a Hiddleveld area 

(Map 9). Thiu focus which is in the Lobamba area corresponds to the only 

significant incidence of infections in the Hhohho schools, which increase 

as one proceeds southeast of Mbabane towards Lubombo (Map 9). Shiselweni, 

has a district percentages of infection of 13% (Table 12) and shows a rela­

tively high incidence in the area south of Nhlangano, however, there is 

little or no bilharzia in the highveld schools in and around Gege (Pap 9). 

The Lubombo district has a 14% incidence rate (Table 12). Its 

greatest incidence is in the southwestern area and also around the irriga­

tion complex at Big Bend (Map 9 ). The major factors which may contribute
 

to a high incidence of bilharzia in the Iowveld and Middleveld areas include 

slow heavily vegetated streams that provide an ideal habitat for growth and 

reproduction of bilharzia carrying snails, large irrigation canals that are 

also easily populated and a large human population that contaminates the 

water supply through promiscuous urination and defecation. In the dense
 

areas of the Southwestern Lubombo district small watersheds provide the en­

tire water supply for large communities. Once these water holes are con­

taminated with infected snails, entire commodities are exposed. 

Certain cultural aspects may cause an increase of bilharzia in some 

areas. At the Dumisa School in the Lowveld area near the Usutu River (Map 9 ) 

a large percentage of Grade II girls were infected but very few boys. One 

explanation may be that the girls wash clothes in the shallow area of the 

river where the snails that carry bilharzia are very numerous, while, the 

boys swim in the middle of the Usutu which does not support snails very well 

and trerefore have l.mited contact with the snail infected water. 

Tnere was no significant difference found when incidences of infec­

tion were compared between sexes. There does appear to be a very real trend
 

from the perspective of age however in the incidence of bilharzia in child­

ten ranging in age from 0-5 years, to 12 years (Tables 11 and lla). Start­

ing with 93% of normal urines against 4% bilharzia at age 0-5 years a de­

cline in normal values is noted at aqe 6 to 87% normal versus 6% bilharzia;
 

86% normal versus 7% bilharzia at age 7; 84% normal versus 11% bilharzia at
 

age 8; 79% normal versus 14% bilharzia at age 9; 77% normal versus 18% bil­

harzia at age 10; 75% normal versus 21% bilharzia at age 11 and 75% normal
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versus 22% bilharzia at age 12. From this data, a probable interpretation 

may be that the older the age of the children the greater the opportunity 

for them to become infected. It is also reasonable to assume that in older 

age groups an even higher incidence of urinary bilharzia might be encoun­

tered. 

The school health survey for intestinal parasites was conducted on 

792 school children in the Manzini district. Fecals were collected and ex­

amined microscopically for evidence of parasitic infections and the results
 

are shown in Table 13. The parasite showing the highest rate of infection 

was Ascaris lumbricoides (roundwQrm) with 13% of the children infected. In­

testinal bilharzia constituted less than 1% of the total parasites found in 

stools. This number is surprisingly low in view of the large numbers of 

Biomphalaria sp. (the intermediate host of S. mansoni) found in various 

areas of Swaziland. It is felt that the figure obtained is not representa­

tive of the true incidence of S. mansoni for reasons which may be due to
 

to the number of samples examined, low level of S. mansoni infections and 

others.
 

Other parasite eggs found averaged approximately 4% of the total
 

school population examined and included amoebas, tapeworms, penworms and 

threadworms among others (Table 13).
 

A survey was conducted by MOH to obtain some information concerning 

the incidence of bilharzia in areas where irrigation, surveillance and wa­

ter-treatment was occuring or not (Table 14). Specimens (fecal and urine) 

were taken from 13,677 children ranging in age from 0-15 years. The total 

number of fecal specimens examined was 3,675 while 10,002 urine specimens 

were examined. The results of the urine and fecal examinations are shown 

in Table 14. Of the 3,675 fecal specimens ex&mined 9% were positive for 

S. mansoni while 34% of the 10,002 urine specimen were positive for
 

S. haematobium. Of the six areas surveyed, only three were done for fecal 

samples. Fecal samples were apparently more difficult to obtain than urines.
 

The results however do point out that S. man.oni infections are nevertheless 

quite pr-,w lent. 
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The results of a survey for S. mansoni and S. haematobium conducted 

by a school health team in each of the four geographical districts of 

areSwaziland during the months of Nov. 1976 and Parch 1977 shown in Table 

15. The Hhohho, Manzini and Lubombo districts showed the highest infection 

rates for S. haematobium respectively. S. mnsoni infections were detected 

only in the Manzini district. 

The results of a school health team survey for urinary bilharzia in the 

Manzini District as recent as Parch 1977 is shown in Table 16. A total of 650 

children were examined and 105 positive cases were folrmd for a 16% infection rate. 

At the Central Public Health Laboratory in Manzini, the urines of 685 preg­

nant females (Table 17) were examined for presence of S. haematobium eggs during 

Jan 1977 to May 1977. A total of 83 cases were detected for a: 12% infection
 

rate. At the same laboratory the urines of 198 military personnel were exa.­

ined and 46 cases of S. hae-atobium were detected for an infection rate of 

Twenty- three (23%) percent (Table 18). 

B) Private Sector Health Data and Statistics
 

Data was obtained from the CDC/SIS clinic files concerning the number 

of cases seen during the years of 1973 to 1977. The data as shown in Table 

This data should19 gives percentages of employees infected at CDC/SIS. 


not be taken as a true indication of the incidence of bilharzia at the 

CDC/SIS since only patients with complaints are seen and specific diagnosis
 

of the disease is not based on presence of schistosome ova but on symptoma­

tic evidence. The data, however, serves to underscore a major problem and 

that is the need for the private business sector to work with the GOS in 

identifying the extent of the Bilharzia problem on the various sugar, cit­

rus, rice and fisheries enterprises and then to collaborate in attempts to
 

control the disease.
 

To summarize, the results of various surveys conducted since 1976 to
 

1977 for both urinary and intestinal bilharzia by the MOH of Swaziland
 

reveals that the disease is widespread especially among school children 

of grades I and II and up to ages of 15 years. Smaller surveys con­

ducted on pregnant females and military personnel show that the disease is 

present at relatively high incidences among adults. The data from the sur­
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voyr. presented also show that examnations are more frequently than not,
 
conducted on urines rather 
than on fecal specimen. This apparently sug­
gests that s. mansoni is under-reported. However, in surveys where 
exam­
inations for S. haematobium and S. mansoni were conducted simultaneously,
 
S. hae-matobium was clearly the predominate species. The presence of other 
parasitic infection was also clearly shown and there is no doubt that pa­
rasites such as Ascaris lumbricoides (roundworms) is a problem 
Elmong
 
small children where poor sanitation with great numbers of Ascaris worms
 
are found may lead to nutritional deficiencies and intestinal obstruction.
 

It has been argued that bilharzia does not affect the life of its
 
human host, that they can live just as easily and well as those unaffected.
 
Outwardly, this may appear to be so but the effects of the parasite upon
 
the organs of the body can only lesson the ability of the body to perform
 
its function. 
Bilharzia has four stages of development:
 

a) Invasion by the parasite
 

b) Maturation to the parasite
 

c) Acute stage of the disease
 

d) Chronic stage of the disease
 

Recommendations:
 

The following recommendations are presented by the various sections
 
of the MOH of Swaziland for inclusion in this report:
 

1) Education of people to limit contact with streams or rivers in-.
 
fested with bilharzia - i.e., 
no bathing, swimming, or wading. In
 
areas where people must ford streams, inform them of the necessity
 
of wiping themselves dry after leaving the water. 
Government and
 
community paricipation in the construction of footbridges and over­
passes near bilharzia infested waters would be helpful.
 

2) Provision and use of safe water for washing and drinking 
- if con­
tominated water must be used for these purposes, encourage people
 
to boil their water or allow the water to sit for 48 hours before
 
use so that the infective organisms die.
 

3) Adequate toilet facilities - how successful this measure is will
 
depend to a large degree on an individual's financial resources to
 
create such facilities for his family and then, of course, an ind­
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ividual's willingness to use toilet facilities. A possible solu­

tion could be governmental encouragement of communities to subsi­

dize the construction of inexpensive facilities at individual 

homesteads. 

4) Education of the populace to use toilet facilities so as not to 

contaminate water supplies with infected urine or stool. This 

reasure car" only be effective when there are sufficient toilet 

facilities. 

5) Treatment of rivers, pools and other water reservoirs with mol­

luscicides to control the intermediate snail hosts of bilharzia. 

6) Mass treatment of heavilty infected segments of the population. 

Malaria: During the course of the advisory team's travels through­

out Swaziland to accomplish its mission frequent statements were made by
 

various persons in regard to the increase in malaria cases during the
 
past several years. Definite evidence of this increase was provided by the
 

malaria unit of the Public Health Laboratory in Manzini. This data is
 

shown in Tables 20, 21, and 22. During the period from July 1, 1973 to
 

June 30, 1974 a total of 70 cases were detected; during July 1, 1974 to
 

June 30, 1975, 165 cases were detected and during July 1, 1975 to June 30,
 

1976, 210 cases were detected. This data reflects a.significant increase
 

during the period of 1973 - 1977.
 

Resistance of mosquitos to DDT and Dieldrin were observed by the
 
malaria unit. The data which suggests this resistance is shown in Table
 

23. Statements were made by various Public Health and Private Clinic
 

staff that deaths had occurred recently from malaria. No statistical data
 

concerning these deaths were obtained. 

XII) The Treatment of Human Bilharzia in Swaziland
 

Duaxing the course of our visits to various public health facilities 

operated by either the GOS or private industry, an opportunity to discuss 

the various regimes used in treatment of bilharzia was afforded. The treat­

motit rat ionale \variod accordinti to facilities visited and by School Health 
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Ethenol (Mycanthone) is used by the medical staff at CDC/SIS clinics 

to treat patients who are examined and show no liver enlargement but have 
other symptoms of bilharzia. If liver enlargement is present the drug Am­
bilhar is used. 
Serious side effects are reported at CDC/SIS especially
 
frc., Europeans who are 
treated with Ambilhar. 

The medical slai'f at the Big Bend Clinic have suspended tihe use of
 
Ethenol due to side effects experienced by patients. The most common side
 
effect experienced was vomiting. 
At the present time, Ambilhar is the
 
drug of choice. The cost of the treatment regime for Ethenol was R9.60
 
and currently the cost for the treatment regime for Ambilhar is R3.66.
 

The School Health teamas are currently using the drug Bilarcil (Metri­
fonate) and Ambilhar in a treatment program under the direction of the med­
ical officer. 
For schools located in remote regions, urinary bilharzia is
 
treated by the School Realth Teams using drugs dispenced by the medical of­
ficer at the Central Health Office in Manzini. For those schools with a
 
high percentage of cases children are referred for treatment to the Govern­
ment hospit-.l or the bilharzia Control Unit of the Central Health Office in 
Manzini. For schools with very low numbers of cases,children are treated im­
mediately upon diagnosis for S. haematobium with Bilarcil. For those cases 
identified as S. mansoni the drug Ambilhar is used. 
The advisory team ob­
served that among those menters of the School Health Team with whom discus­
sions were held, no one was aware of the precautions which should be taken
 
when treatment w;ih Bilar7il is given. 
This was in spite of the fact that 
each tin of tablets contained literature with printed precautions. The pre­
cautions to be taken to prevent serious side effects would be to identify
 
patients who have had previous exposure to substances inhi.biting cholines­
terase and possibilty noit treat them. 
Such side effects occur ir. patients
 
who have had previous exposure through handling or coming into contact with
 
organophosphate 
 compounds ised for plant protection, eradicating insects
 
or for antihelminthic treatment of animals 
(see Appendix 4). The medical
 
staff at the CDC/SIS clinic espressed great concern over the dispensement
 
of this drug by the School Health Team at the CDC/SIS. The organophosphate 
compounds are used in spraying citrus fruits, cotton, and sugar as well as 
being .sod for ant ihelminthic purposes. 
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The rural clinic at Nkwade visited refers all bilharzia patients to
 
a doctor who prescribes Ambilhar in that region. A summary of the doses
 

used for each of the above drugs is as follows:
 

Ethenol:
 

a) Single Im dose at 2ml/k(, or less
 

Ambilhar:
 

a) 14 tablets of 100 mag. each for 7 days 

b) 28 tablets of 400 mg/day for 7 days
 

Bilarcil)
 

a) A single dose of 7.5 - 10 mg/kg is taken once every
 

two to four weeks to a maximum of three doses..
 

Recommendations:
 

1) More direct supervision of persons dispensing antischistosome
 

drugs is urged.
 

2) Coordination of treatment programs between MOH and Clinics in
 

private sectors is encouraged.
 

3) More clinic nurses should be involved in the decentralized
 

treatment of bilharzia.
 

XIII) Suggested Life Forms which should be Investigated as Possible Biolo­

gical Control Agents.
 

Although biocontrol appears to be an attractive abrnative to use of 
molluscicides and possibly to engineerinq approaches, the subject is still in
 

its infancy and can only be suggested as a possibility at the present time.
 

Nevertheless, basic research into biocontrol methods and field testing of
 

likely methods should be encouraged.
 

In Swaziland, the CDC/SIS Bioloqist and the Peace Corn Volunteer-Biolo­

gist at the Central Public Health Laboratory both have plans to conduct in­

vestigations to identify possible indigenous life forms which could be used
 

to develop a biological control technique for the purpose of controlling the
 

snail intermediate hosts of schistosomes. Discussions with the two biolo­

gists have led to the following list of possible antagonists, predators and
 

competitors.
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1) Non-human trematodes against schistosomes and their snail 

intermediate hosts. 

a) Echinostones as antagonists. 

2) Non-human schistosomes against human schistosomes. 

a) Bird schistosomes as antagonists. 

3) Microsporida so. 

4) Indigenous snail species 

a) Indigenous snail species which might serve as competit­

ors against snail intermediate hosts of schistosomes. 

5) Predators 

a) Turtles 

b) Ducks 

c) Ergots 

d) Rodents 

e) Snakes 

f) Fish 

i) Talipia M., catfish and other species 

g) Insects 

i) Sciomyzid flies 

ii) Water beetles 

6) Poison plants 

Recommendations:
 

1) There is a reasonable risk to the introduction of new species in
 

the existing biotype. It is strongly suggested that all invest­

igations concerning the use of life forms for developing biologi­

cal control methods be carried out with those forms which are 

indigenous only to Swaziland. 

2) There is considerable literature available concerning what has
 

been done in the area of biological control. This literature
 

should be thoroughly consulted before any effort is put forth in
 

this regard. Appendix 5 is a recent publication by the World
 

Health Organization on this subject. The publications of
 

Ferguson should also be reviewed.
 



61 

XIV) Chemical Control of Snails in Swaziland 

A review of the snail control methods in Swaziland can be found in 

the Jobin/Jones consultation report of February 1976. This report also 

contains cost analysis for the use of chemicals in the snail control pro­

gram. Simular information as presented in the Jobin/Jones report was ob­

tained by this advisory team concerning the mollusciciding campaign from 

1970 to the present time. To briefly sumarize, the snail control program 

employing chemicals has been in operation since 1970 Various programs 

have been carried out either by private concerns and/or the Swaziland
 

Government. At Big Bend, the Shell Company of South Africa carried on 

unsuccessful mollusciciding campaigns which were discontinued after sever­

al years. The Shell and Bayer Companies have also carried out mollusci­

ciding campaigns at CDC/SIS in rice cultivation as well as other areas and 

the program was discontinued after several years. At the present time the 

antisnail campaign at Big Bend is carried out by the Bilharzia Unit of the 

Central Public Health Laboratory in Manzini. Frescon and Bayluscide are 

used according to the local conditions. A description of the spraying
 

techniques and recommendations are presented under section VIII of this re­

port. At CDC/SIS the management has agreed to take on complete responsi­

bility for control of bilharzia within their domain. A biologist has been
 

hired (as previously mentioned in this report) for directing the program.
 

The effectiveness of the two molluscicides in use are as follows:
 

Frescon is very active against Biomphalaria s_. Its drawbacks are that it
 

is ineffective against snail eggs and is hydrolysed rapidly is acid ph wa­

ter (at ph 8 its half life is 100 hrs., at ph 7, 10 hrs). Frescon can be
 

drip-fed for long periods without altering the irrigation practice in use
 

in the particular area. Bayluscide is active against snail eggs. When
 

using Bayluscide it is quite often necessary to alter the irrigation pattern
 

in use by emptying the dams before treatment.
 

Recommendations:
 

1) A shorter interval for sampling of snail populations to determine
 

initial kills and re-population rates.
 

2) flacing of caged snails in the water body to determine the effect­

iveness of the molluscicide in killing of snails.
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3) Analysis of water after spraying to determine success of spreading
 

of chemicals.
 

4) Search for snail eggs.
 

XV) Use of Syphon Spillways in Curent and Newly Construched Dams (Recommen­

dations from Jobin/Jones report).
 

The meetings to discuss the Jobin/Jones recormendations for use of sy­

phon spillways in currently used dams and those to be constructed in the fu­

ture were held in conjunction with general discussions on irrigation as car­

ried out in Swaziland. It was pointed out that in Swaziland the general aim 

was to put all irrigation water in a pipe. Swaziland has a problem with 

poor land preparation and water control. Many farmers do not believe that 

they need to use a land plane. The Ministry of Works, Power and Communica­

tion and Agriculture receives requests to do jobs for other agencies, i.e., 

provide a water source at the base of a dam for a school water system. Lo­

cal persons do become involved with some of these projects. The water eng­

ineer and land planner with whom discussions were held concerning the syphon­

spillways expressed some reservation about the practical aspect of the syphon­

spillway when used on large dams or reservoirs due to the cost of installa­

tion, large water losses and size of syphon required to obtain the draw down
 

rate required. Some areas only receive water during one period a year so
 

losses could not be replaced and fluctuations would not be frequent enough
 

to be effective for snail control.
 

It appears that there may be a problem of misinterpretation of the 

Jobin/Jones report in regard to their recommendations. Jobin's report does 

recognize that syphons are restricted to set conditions and not applicable 

to large reservoirs. It was suggested by the GOS engineers and land planners 

that an alternate method might be to control the drawn down by a manual con­

trol gate which might waste less water and cost less to construct. It should 

be pointed out that none of the above suggestions and/or comments were made 

in the tone of a lack of cooperation. It was generally agreed that syphons 

should be tried initially but on a few selected dams. 

In general, for water supplies, collector system.; are u:;cd, i.. , in­

filteration gallerics, as the ideal is to try for sub-surface systems,that 
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is putting all water in a pipe. Water harvesting was discussed and it was 

generally agreed that this should be encouraged. Spring development which 

has 	been overlooked in the past was being encouraged. For water which is
 

supplied by the Agriculture Ministry, a minimum of 25 gal/house with a max­

imum of 40 to 50 gal/house if possible. 

Recommendations:
 

1) 	In addition to the excellent results obtained by Jobin in Puerto
 

Rico by manipulation of water levels, simular results have been
 

obtained in lakes of the Tennessee Valley Authority where growth
 

of rooted aquatic plants has been prevented completely leaving 

an environment that is unsuitable for larvae of Anophele sp. to 

survive. This method should be tried initially on a small scale
 

to determine its feasibility.
 

2) Other methods such as relocation of canals and irrigation ditches,
 

filling of gravel pits and etc. should be tried as is done in the
 

People's Republic of China.
 

3) 	The control of irrigation water should also be tiried more exten­

sively than is practiced. Using rapidly flowing water at all
 

times should be extensively tried.
 

4) 	The complete removal of all aquatic vegetation and its continued
 

prevention as practiced in Israel is also stressed.
 

XVI) 	 Conference for Discussion of PID and Review of AID/PID Team Activities
 

in Swaziland.
 

A final meeting was held with representatives of Minsitries concerned
 

with the establishment of a "Safe Rural Water Supply" in Swaziland for the
 

purpose of discussing and approving the PID and to review the activities of
 

the advisory team. The following persons were in attendence:
 

Ministry of Health
 

Mr. M. Dlamini - Permanent Secretary
 

Dr. F. Friedman - Director of Medical Services
 

Mr. A. T. Green -Health Planner
 

Mr. K. Vanayagan - WHO i/c Health Assistant Training Unit
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Matron Dlaminl - Public Health Unit
 

Mr. L. Menouta - WHO Health Educator
 

Dr. H. Felze - WHO (MCH/FP) Physician (Team Leader)
 

M.r. P. Mathews - Health Inspector, Acting i/c Malaria/Bl!harzia Unit 

Mr. J. Bailey - School Health Team 

Mr. A. Guyre - Laboratory Technician 

Ministry of Works, Power and Communication 

Mr. Nathan - Senior Water Reservoir Engineer (FAO)
 

Mr. S. Day - Water Engineer
 

Ministay of Agriculture 

Mr. F. Ferentchek - Water Engineer
 

U.S. Embassy (AID Office) 

Mr. J. Kean - AID
 

Mlr. B. Bahl - Assistant Program OZfice - AID
 

Mr. R. L. Wrin - Swaziland Desk, AID/Washington
 

AID/PID Team
 

Dr. John 1. Bruce - Dean, College of Pure and Applied Science, 

University of Lowell 

Mlr. Gladwin 0. Unrau - Sanitary Engineer, Rockefeller Foundation (USA) 

Mr. Lewis E. Swanson- Dept. of State, Nairobi (ID), Kenya 

The excellent attendance, with representation from all sectors of govern­

ment services, and AID, involved with water resources development and Public 

Health indicated the interest and awareness of the water-health relationship. 

Dr. Bruce surmarized the team's activities. Then followed a presentation 

of the AID/PID teams recomendation (PID) for rural safe water supply with 

emphasis on control of schistosomiasis. A general discussion of reconmenda­
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tions followed. During this discussion there were inputs by everyone, dem­

onstrating a general interest in the subject by the various Ministry repre­

sentatives. There was a great deal of discussion on the reorganization of 

the Public Health Laboratory under the Central Laboratory Services at Man­

zini. There was cotmsiderable discussion on the merits of centralization 

versus decentralization of Laboratory services. No firm conclusion was 

reached and further consideration will be necessary based on a final review 

of the advisory team's recom=endatior..Also strongly stressed was the need 

for cooperation between the private sector and government in the future de­

velopment of water resources and control of water related diseases especially 

Schistosomiasis. The Permanent Secretary of Ministry of Health asked for 

advice and assistance to aid in the organization of a national schistosomia­

sis control program and a safe rural water system. He pointed out that Swa­

ziland needed help. Mr. Yean, AID Director, responded by stating that AID 

was interested in assisting Swaziland in the development of projects for safe 

water supplies and the control of water borne diseases.
 

Dr. Friedman noted that Swaziland was a small developing country with 

good resources such as water which needed to be developed and that contrbl
 

of bilharzia and other water related diseases was an important aspect of
 

the water resource development. At the same .time there are constraints, 

such as the lack of trained personnel, identifying trainable personnel and 

the scattered nature of the poulation which must bp overcome. She stressed 

that some central organization which controls and directs the national rural 

water supply program and malaria and schistosomiasis program is needed and
 

would be sought. 

The need of good rapport and interaction between the various ministries
 

as well as elimination of duplication among various agencies was also discussed.
 

XVII) Meeting with Dr. Michael Dlamini (Geneva, Switzerland) to Brief and
 

Discuss the PID (Mr. Unrau's report).
 

Mr. Unrau visited Geneva to brief Dr. Michael Dlamini, Medical Officer,
 

Ministry of Health, concerning the PID and other recommendation put forth by
 

the advisory team. He thinks the PID reflects much of what government of
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Swaziland would like done. 

He expressed concern about the interim period between now and possible 
project implementaition. 
He believes the AID/PID team discussions on labor­
atory organization and re-organization could be useful. The problemn of the
 
private sector with regard 
to lack of interest in improving sanitation and 
health was mentioned by him; he thinks government may be partially at fault 
for not providing a mandate to private sectors to comply with good health
 

practices.
 

Also discussed was the problem of finding suitable local personnel for 
training. There is a shortage of persons suitable for training to fill the
 
position of the Technical assistant On AID projects proposed.as 

He spoke highly of the activities of Village Health Visitors in the
 
Piggs Peak area and feels the Home Economic/utrition sections' evaluation 
is not quite current as to the demand and rate of Latrine installation. 
He regretted that the advisoty team did not visit the Piggs Peak area.
 

XVIII) 
Suggested Equipment and Supplies for Laboratory, Offices and Storage
 

Facilities.
 

During the conference held to discuss the PID and the advisory teams
 
activities a request was made by the Senoir Medical Officer to prepare a list
 
of equipment and supplies for the recommended laboratories and storage fac­
ilities. The following list is submitted:
 

Laboratory: 
 Chairs, tables, air outlets (need control compressor for
 
this), gas outlets (a control gas service), hot and cold water services,
 
sinks (at two for each laboratory), air conditioners (for all laboratories).
 
Laboratory working tables should have a minimum of 125 sq. ft. working area.
 
These tables should be covered with laminate. Vacumn.pumps or a vacuum line
 
in each laboratory (especially the snail laboratory and insectary). 
 Examin­
ation tables, desks, folding beds or cots in treatment rooms (4), typewriters,
 
Typewriter tables, animal cages and racks (for mice and hamsters), water
 
bottles and feeders for animal cages and racks, card holders which attach t0
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animal cages for identification of experimental animals, table centrifuges, 
floor centrifuges (non-refrigerated), book cases, microscopes (at least 5
 
binocular and 5 disecting), water flowing devices, continuous recorder for
 
water temperatures, balances (3), 
air pumps (6)glass aquaria, air stones,
 
rubber hose (assortment of sizes), ph meters (2), 
refridgerators (4), slop 
watches, protective clothing for persons working in snail laboratory and
 
on snail field survey teams, Autoclaves (2), glassware washing apparatus,.
 
apparatus for use in analysis of mulluscicide in water after spraying, cages
 
to be used in exposure oE animals in infected water-bodies to check for pre­
sence of cercariae, polaroid land camera and film for taking on the spot

photographs of unusual situations, storage cabinets, telephones, file cab­
inets, recork files 
(for record of persons treated with drugs), snail sur­
vey equipment (scoops and hand sprayers), map cabinets, shelving (for snail
 
laboratory and other types of laboratories), equipment for health educa­
tion (movie projectors, slide prejectors, film, cameras, microphones, tape
 
recorders, record players, screens, and overhead projectors).
 

Expendable supplies: 
 Chemicals (formalin, alcohol, sulfuric acid),
 
filter paper (assorted sizes), methiolate, biological stains, microscope
 
slides, urine vials, fecal collection cups, glass vials with screw caps
 
(assorted sizes), 
rubber surgical gloves, leather gloves, adhesive tape,
 
masking tape, labels (assorted sizes), maps, graph paper, drawing instru­
ments for map making, animal feed (for mice and hamsters), sodium chloride,
 
other chemicals as needed by staff, rubber hose 
(assorted sizes), glass­
ware 
(beakers, volumetric flasks, petri dishes, desicators, and etc.).
 

Storage room: Shelving (assorted sizes), brooms, mops, buckets, tool
 
kits (for use by maintenance personnel).
 

Pharmacy issue room: 
 Desk, chairs, storage cabinets, refridgerator
 
(for storage of perishable drugs), file cabinets, balance and shaker.
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Table 1 

RvultA of S.AL! ;u. c :vBic Ppnd Sugar Estates (,'ay 10, 1977) 

Typo of 

Water Scheox, 

Species of 

Snails Found 

Number 

of Dips 

Number 

Snails 

of 

Found 

Dan P1 Buli. w t"onicus 

Biomohal:r a 

53 

53 

48 

146 

Van Ebb Dam ND ND ND 

Canal P1 

(IIZLr Dam ].) 

Melanoide s2. 

Bulinus troDicus 

6 

2 

15 

5 

Canal near 

Ebb Da 

Van Bulinuu 1hy5osis 

Lvtue spr. 

2 

2 

1 

6 

E 
SzP_. 

o~nthalaria s. 
2 

6 
34 

5 

Drainage Pond Bulinus tronicus 

Bulinus pIhYz sis 

-yn.-e-a sp. 

Melanoides sp. 

6 

6 

6 

6 

50 

96 

26 

5 



Table 2
 

Result of Snail Survey Conducted at Southern Rural Development Areas
 

(SRDA) and the Taiwan Demonstration Rice Farm (May 13, 1977)
 

Type of Species of Number
 

Water Scheme Snails Found of Dips
 

Dam none 12
 

Canals(unlined)* none 10
 

Irrigation Canals none 8
 
to Rice Field
 

Fish Pond none 15
 

Rice Paddy Field none dry field
 

Ram Pumping Station none 	 12
 

* 	 Canals at Taiwan Rice Demonstration Farm and at SRDA contained 

vegetation and appeared suitable as snail habitats. 



Table 3 

Species of Snails Observied 	at Various Water Schemes
 

at CDC/SIS Mlume; Swaziland. (May 12, 1977) 

Type of 	 Species of
 

Water Schemes 	 Snails Observed
 

Dams 	 Bulinus bulinus ? 

Bulinus M. 

Biomphalaria sp. 

Melanoides sp. 

Drainage Ponds 	 Biomphalaria pp.
 

Lamistes s. 

Rice Paddy Field Biomhalaria sp.
 

Irrigation Canals Bulinus M.
 

Bulinus globoscus
 

Lamistes sp. 



Table 4
 

Results of Urine Examinations Detecting Urinary Schistosomiasis in School
 
Children (ages 7-9) in the IHhohho District of Swaziland (St. Florence School; May 17, 1977)
 

Number Number of 
 Percent
 

Examined Positives Positive
 

52 
 22 42.3
 



Table 5
 

Results of Fecal Examinations of School Children (ages 7-9) in the Hhohho
 
District of Swaziland (St. Florence School; May 17,1977)
 

No. of Persons Types of Parasitic No. of Persons Percent of 
Examined Infection Detected Infected Total 

5 Entamoeba hiscolytica 8 15.38 
52 Entamoeba coli 27 51.92 
52 Endolimax nana 16 30.77 
52 Iodamoeba buetchlii 10 19.23 
52 Ascaris lumbricoides 7 13.46 
52 Ascaris lumbricoides (UF)* 2 3.85 
52 Giardia lanblia 4 7.68 
52 S. haematobium 2 3.85 
52 S. mansoni 1 1.92 
52 Chilomastix mesnili 1 1.92 
52 Hymenolepis nana 1 1.92 
52 No speciman 2 3.85 
52 Parasite-free 8 15.38 

*(UF) - Unfertilized eggs; MIF-Direct smear method was employed in this
 

examination.
 



Table 6
 

Analysis of Blood Films Examined on May 17, 197 
)for Malaria Parasites at Mafutseni Nazarene School 
(ages 5-46)
 
Manzini District
 

No. of Films Examined % Positive 
 % Negative
 

No. of Males Examined 26 
 0 100
 

No. of Females Examined 61 
 0 100
 

Total 
 87 * 0 100
 

• 87 thin and 87 thick films
 



Table 7 

School Children of Grades I and II Examined 

A) By District No. D) Age Male Female Total 

Hhohho 

Manzini 

Shiselweni 
Lubombo 

2993 

2260 

2081 

2463 

31 

23 

21 

25 

Under 

6 

2 

No. 

No. 

134 

3 

718 

144 

3 

739 

278 

3 

1457 

Whole Country 9797 00o 
____15__15 

1 12 
15 

2 s 

NO.I 1102 1228 2330 

B) W__Type of Area 

Urban 

!"o. 

2972 

t___ 

30 rb o. 

I 
22 

1074 

25 

1055 

23 

2129 

C) 

Rural 6P25 

Total 979,7 

Type of Examination :o. 

Height, Weight 9 -- ;2 

Nutritional. Standard 9507 

Eyes 9721 

Ears 9747 

Urine Specimens 9434 

Total Examined 9797 

70 

83_ 

97 

99 

99 

96 

100 

9 

_ 

12 

Unknown 

-

NO. 

_ 

No. 

NO. 

No. 

No. 

22 

644 

13 

362 

7 

169 

4 

268 

5 

442 

22 

604 

13 

309 

6 

131 

3 

225 

5 

408 

21 

1248 

12 

671 

6 

300 

3 

493 

5 

850 

% 9 8 9 

Total No. 4944 4853 9797 

100 100 100 



Table 8 

Schools Visited by District and Type of School 

Society Segments 

Type of School Community Mission Private Whole Total j l 
Company Country xamvn6 

District J Urban Rural Rural Urban Rural Urban Rural Urban Rural No. % No. % 

Hhohho 2 2 4 9 15 - - II 21 32 25 2993 31 

Manzini 5 1 6 9 9 - - 14 16 30 24 2260 23 

Shiselweni 2 6 8 8 7 - - 10 21 31 25 2081 21 

Lubombo 1 2 7 6 15 1 1 8 25 33 26 2463 25 

Whole Country 10 11 25 32 46 1 ! 43 83 126 100 9797 100 

Total No. 21 25 78 2 126 

16 20 62 2 100 



Table 9
 

Examination Results by Districts (Percentages)
 

Districts Hhohho Manzini Shiselweni Lubombo Totals 

Total Children 
Ecamined (#) 2994 2260 2081 2463 9797 

Immunization Vaccination: 

B.C.G. 74 75 58 52 66 
Small Pox 76 82 61 53 69 

Height: 

normal 98 98 100 89 96 
over 1 1 - 8 3 
under 1 1 - 3 1 

Weight: 

normal 98 98 100 89 96 
over 1 2 - 7 3 

under 1 - - 1 1 

Posture: 

normal 99 98 100 99 99 

not normal 1 2 0 1 1 

Nutrition: 

good 95 85 98 83 90 
fair 5 13 2 15 9 
poor 0 2 0 2 1 
referrees 0 1 1 0 1 

Ringworm 3 17 0 2 5 
Skin defects 1 12 3 5 5 
Other defects 2 3 1 2 2 



Table 9a 

Districts Hhohho Manzini Shiselweni Lubombo Totals 

Eyes: 

sight normal 98 98 99 99 98 
sight defective 2 2 1 1 2 

Defects: 

cornea 0 0 - 0 0 

conjunctivitis 1 1 1 0 1 
strabismus 0 1 - 0 0 
other defects 0 2 0 0 1 
injury 0 0 - 0 0 
referrals 2 3 1 1 2 

Ears: 

Hearing normal i00 99 100 100 99 
Hard of Hearing 0 1 0 0 1 

Defects: 

inflamation 0 0 - 0 1 

perforation 0 1 - 1 1 
blockage 5 13 0 0 4 
anomalies 0 0 - - 0 

Obitis Media 1 2 0 1 1 
Otitis Externa 0 0 - 0 0 
Referals 3 3 1 1 2 

Dental Examinations: 

teeth normal 67 57 39 49 66 
teeth missing 0 - 0 0 5 
dental caries 32 40 52 29 37 

Abnormalities: 

gums 0 2 0 19 5 
over retained teeth 0 3 0 1 1 
crowding 1 . 7 3 3 

other defects 1 2 1 23 7 
referals 26 0 40 - 17 



Table 10 

Examination Results by Type of School Area (Percentages) 

Type Urban Rural Type Urban Rural
 

No. Children exam. 2972 6825 No. Children exam. 2972 6825
 

Immunization Vaccination: Ears:
 

B.C.G. 65 66 hearing normal 99 100 
small pox 74 67 hard.of hearing 1 0 

Defects: 
Heicht: inflamation 1 0 

normal 97 96 perforation 1 0 

over 2 3 blockage 7 3 

under 1 1 anomalies 
otitis media 

0 
1 

0 
1 

Weight: otitis externa 0 0 
referrals 3 2 

normal 97 96 
over 
under
under 

2 
1 

3 
1 

Dental Examinations: 

teeth normal 52 56 
Posture: teeth missing 0 0 

dental caries 44 35 
normal 99 99 Abnormalities: 
not normal 1 1 gums 5 6 

over-retained teeth 1 2 
Nutrition: crowding 2 3 

other defects 4 8 
goodfair 98 99 referrals_ _ _ _ _ _ _ _ 22_ _ _ _ 18_ _ _ 

poorreferrals 1 
1 

1 
1 Urine Specimen Examinations: 

ringworm 5 6 normal 96 85 
skin defects 5 4 red blood cells 10 12 
other defects 2 3 white cells 7 7 

bilharzia 11 12 
Eyes: other parasities 0 1 

sight normal 98 99 sugar - -
sight defective 2 1 other abnormalities 1 2 

Defects: 
cornea 1 0 Children without defects or 
conjunctivitis 1 1 abnormalities: 
strabismus 1 0 30 37 
other defects 1 1 
injury 0 0 
referalls 4 1 



Table 31 

Examination Rosults by Sex and Age
 

j 0-6 6 7 8 9 10 11 12 nknown Tota 

Ii C II G B G B G B G B G 3 G C B G B G 
Examination %% % t 7. %a % %% %% % 

No. children CO %Y t (n
v7 v CO On ) (4 Ln v1 v7 N4 C)4 a% .- 1 CO V CO v7 Ln 

tiek 

-4 .-I 3 N -4 .- I 


fCXdXI h '4 v-I- -14 C 0 ) ) '7N C) %.) 0) ('4 C) 01. 0)
CC ,-4 ,-4 Q D Cl M" -4 (' 4 v", 'Ns 

I ..-- u :: tonVaccin tion : 

B.C.C. 52 49 62 65 66 67 72 64 68 67 77 66 56 66 61 63 56 54 66 64 
s na11 Fox 64 57 66 73 72 66 74 68 69 67 74 68 65 69 64 64 58 53 70 67 

H.eight: 

rna1 97 94 97 97 95 98 97 96 95 95 92 94 99 94 99 98 - - 96 96 
o'.'cr 2 3 2 2 4 1 2 3 3 4 7 3 - 4 1 1 3 3 
u1der 1 3 1 1 1 1 1 1 2 1 1 3 1 2 r- I - - 1 1 

We : 

rin,,.! 99 98 96 97 96 97 97 97 96 96 93 94 99 95 97 96 - - 96 97 
ov.r 1 1 3 2 3 2 2 2 3 3 5 4 - 1 1 1 -- 3 2 
unclr - 1 1 1 1 1 1 1 1 1 2 2 1 4 2 3 1 1 

h.0,712 98 90 99 98 98 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 
not norial 2 2 1 2 2 1 1 1 11 1 1 1 1 1 1 1 1 

Nutri*t ion: 

go-, 97 95 92 92 91 92 88 90 89 91 90 90 89 90 91 91 84 88 89 91 
%ir 2 5 7 7 8 8 10 9 10 8 9 10 10 9 8 9 15 10 9 8 
c- 1 -1 1 1" 11 2 1 1 0 1 1 1 - 1 2 1 1 
referrais 2 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
rin-;worzn 3 2 6 6 6 6 6 5 5 5 4 3 4 3 2 1 4 5 5 5 
s.kin defect 6 4 4 8 5 4 3 5 4 3 4 3 2 1 2 1 64 4 3 
oth, . r def. 0 1 1 3 1 1 1 1 1 1 2 2 2 3 2 0 2 2 1 2 

noz.al 96 97 97 98 98 99 98 99 97 99 99 99 98 99 98 97 97 97 98 98 
de fective 4 3 3 2 2 1 2 1 3 1 1 1 2 1 2 3 3 3 2 2 

Defects: 
cornea - 1 0 - 0 - - 0 0 - - 0 -- - - 0 - 0 -
conjunctis 1 - 0 0 1 0 0 0 0 0 1 1 1 - 2 2 1 - 0 -
scrabismus 1 1 0 0 0 - 0 0 - - - 1 L - ;. 0 0 0 0 0 
other def- 1 - 1 0 0 0 1 0 0 0 "0 1 2 1 - 3 1 0 0 
injury - - 0 - 0 0 0- - - - 1 - - - 0 0 
referrals 5 4 2 2 2 1 1 1 2 1 1 1 2 1 3 2 1 0 2 -



Table Ila
 

Examination Results by Sex and Age
 

0-6 6 7 8 9 10 1. 12 unknown Total 

B G B G B G B G B G B G B GB G B G B G 
%4 %~ % % % %4 % % % %4 ' % '4% % % % %4 %' 

Ears: 
nor1.fl 100 99 99 9S 99 99 99 99 00 99 99 100 99 100 99 98 99 98 99 -
hard hearing- 1 1 1 1 0 1 2 - 0 1 - 0 - 0 2 1 2 0 -

Defects: 
inflamation 1 - 0 - 0 0 0 0 0 0 0 - - - - - 1 - 0 -
perforation - 1 0 0 0 0 0 0 - 0 - 0 0 - 0 - 2 1 0 -
blockage 4 2 5 5 6 5 3 4 4 4 3 3 3 3 2 - 3 3 4 -
anomalies - - - 0 0 0 -. .. . 0- .. . 0 0 -

otitis media- - 0 0 2 0 2 2 0 0 1 1 1 1 1 - 2 1 1 -

otitis e.tre- 1 0 - 0 0 - 0 - 0 0 0 - - 0 0 0 0 . 
referrals 1 1 2 2 2 1 2 1 1 0 1 1 2 1 1 - 3 3 2 -

De-ntal Examinations­

:!--,-1 52 55 55 50 53 56 60 56 49 52 56 55 52 49 48 30 58 52 54 -

teeth missing - - - 0 0 0 0 0 0 1 0 - - I - - 0 0 -

2r,t:t! c.trie343 36 41 43 41 38 33 37 40 37 33 38 32 35 33 43 Z0 28 36 -

De fc t1;: 
Cj , S 1 - 3 1 3 2 4 4 8 4 7 6 11 12 17 16 9 7 6 -

over -rutained 2 1 0 1 1 0 11 0 0 0 0 0 0 0 0 0 0 0 1 -

cro'.ding 4 6 1 2 1 2 2 2 3 2 2 3 1 0 3 1 1 1 2 -

other def. 1 1 2 2 4 4 5 5 7 9 10 11 10 12 14 24 9 5 6 -

referraIs 32 22 23 24 23 21 26 20 20 18 12 15 13 9 9 7 3 4 13 

Urine Examinations: 

ncrlal 94 91 90 84 88 84 85 83 82 76 78 77 72 78 74 76 82 86 84 83 
red blood cells 

1 4 5 6 7 7 10 11 13 11 19 16 22 10 21 18 13 9 11 10 
w'ite blood cells 

1 5 4 8 4 5 5 5 7 6 10 8 10 5 6 5 2 3 5 6 
bilharzia 3 5 5 7 8 7 11 11 17 10 19 17 26 15 24 20 12 6 12 10 
oth._.r parasities 

- -0 0 0 0 0 0 0 0 0 1 0 1 0 2 0 0 0 0 
sugar - - - - - - - - - - - - - - - - 0 -
other abnormalities 

1 22 4 1 2 1 2 0 1 2 1 1 2 2 2 2 4 1 3 

Children without defects I 
40 4035 27 3334 3535 3438 34 424033 I32 27 3733 35 34
 



Table 12 

Results of Urine Examinations (By Districts) 

DISTRICTS 

I.bnormalities .o.. .% Hhohho Manzini%C%% Shiselweni Lubombo Totals 

Urine Normal 94 74 81 83 84 

Red Blood Cells 5 16 8 16 11 

White Blood Cells 1 22 3 1 6 

Bilharzia 4 19 13 14 11 
(S, haematobium). 

Other Parasities 0 1 0 0 0 

Other Abnormalities 1 7 2 1 3 



Results of Fecal Speciman 

Results 


Blood/Mucous 


Bilharzia (S.mansoni) 


Ascaris Lumbricoides 


Other Parasites:
 

Taenia species 


Entorabius-Vermic uloris 2 


Hymenolepis nana 


Bacterial infections 


Giardia lamblia 


Anoebic cyst 


Stongyloides stercolaris/
 

Stercolaris 


Table 13 

ExamInations in 

No. Specimen 
Examined 


792 


10 


2 


105 


5 


13 


6 


2 


1 


1 


1 


the Manzini District 

Percent of 
Positives 

100.00 

1.26
 

0.30
 

13.40
 

0.63
 

1.64
 

0.76
 

0.25
 

0.13
 

0.13
 

0.13
 

1) Stool speciman examinations were only carried out by the
 

School Health Team working in the Manzini district; out of the 792
 

stool specimen examined, 122 were from Black Mbuluzi Nazarene Mission
 

School in the Hhohho district.
 

2) Found by indirect examination of urine specimen (Possible Con­

tanination).
 



Tab > 1.4 

Result of Surveys for Incidence of Bilharzia Under Various Irrigated
 

Surveillance and Water-Treated Conditions (0-15 yrs. of. age)
 

IUS 	 INUS INUSWT NIUS NINUS :iNUS.T 

44 10 o o rd oc 11C 	 o "iV 4 QMl 	 O4 0 44 0*0Or-1 -i 	 t7% 0r-i -4 Mf 0' 1 U) 0 Cl) V1 0 r_1 F_ V) ' O4J 1 V, r0.-4 -4 0-Cr--	 0'-1 -4 
td 4 0 Ci)0 0 C) ri (2 0 Q (z0 0 W (d~ 0 0j Icj a 0 U 

Age Group Q) 0 a) I 0 Q) 1 0C)( 	 W o0V~rL4 to CLO 0 r t dp dP Z rx4U En dp 0" 1 ) a pt)dp 	 d :4 L1U O d 

Stool Spec'oman 
0-9 418 7 93 -- 553 13 87 938 6 94 .. .... . . 

9-14 257 5 95 --- 532 9 £C'1 706 6 94 .. .... . .
 

15+ 25 4 96 --	 71 22.b 175 6 .94 .. .. 

All ages 700 7 93 -- - 1156 12 88 1819 7 93 .. .... . 

Urine Speciman
 
0-9 578 15 85 157 60 40 575 19 81 2426 23 77 463 47 53 167 35 65
 

9-14 466 18 82 103 67 23 561 16 84 2264 40 60 776 
 62 3a 267 63 37
 

15+ 209 24 76 8 63 37 66 33 67 617 35 65 331 47 53 30 64 36
 

All ages 1253 10 82 268 62 38 1202 19 81 5305 32 68 1510 54 46 464 53 47
 

Total of all IUS Irrigated under surveillance 
Stool Speciman 3675 9 91 INLUS = Irrigated not under surveillance 

INUSWT = Irrigated not under surveillance,water treated 
Total of all NIUS Not irrigated under surveillance 
Urine Speciman 10,002 34 66 NINUS = Not irrigated not under surveillance 

NINUSWT = 	 Not irrigated ncc under surveillance, water 
treated 
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Results . Surveys Conducted by School Health Teams for Bilhdrzia(By Geographical District;Gradc. !&Ilp Standaru I to V) 

March 77 M.arch 77 March 77 Movenher 77 -overnher 77 ?ov'2er 77 
Highveld & Highveld & Highveld & Highveld & Lowveld & Lo-.:vcld & 
Middleveld Middleveld Middleveld Middleveld Lubo.bo Lubo.bo 

(Shiselweni 
District) 

(Shiselweni 
District) 

M(ihohho 
District) 

(Manzini 
District) 

(Lubo.-bo 
District) 

(Lb'-ombo 
Dis rict) 

Nkungwini Franson Bulandzeni Ekutssimleni Sistsatsauen St. Charles 
School School School School School School 

44 *4 *4 44 *4 U4 

Grade 
OU2 

0in 0o4 0)z 
0t 

0 
2 

0 oN 

t; 
w 

0 
a)wU) 

U 

0 o 0 
0 

0 0 
t; 
0) 

0t) w 
a*04Uo 0 

302 
0) 

0 
w w 

w) 
0
Po 

t 
Q 

Levels I O ( E dP oz U o o 

Grade I -01 52 23 20! 
S. haematobium 12.0-88.0 4.8- 95.2 166.7 33.3 40.4 59.6 8.7 91.3 !5.0 85.0 

S. mansoni 2.0 98.0 0.0 100.0 
Grade II .... 12 54 32 -4 

S. haematobium 5.6 94.4 1.7 98.3 75.0 25.0 46.3 53.7 12.5 87.5 -12.5 87.5 

S. mansoni 0.0 100 0.0 100.0 0.0 100 

Standard I .... 19 56 11 25 
S. haematobium 7.0 93.0 1.6 98.4 79.0 21.0 64.3 35.7 18.1 81.9 24.0 76.0 

S. mansoni 0.0 100 0.0 100 0.0 100 

Standard II 14 49 10 27 
S. haematobium 16.6 83.4 11.4 88.6 100 0.0 63.2 36.8 0.0 100 22.2 77.8 

S. manscni 0.0 100 0.0 100 0.0 100 

Standard III -- 42 7 14 

S. haematobium 125.0 75.0 11.5 88.5 59.5 40.5 0.0 100 14.3 35.7 

S. mansoni 0.n !10( 0.0 100 0.0 lCO 

Standard IV 36 -- 81! 
S. haematobium 21.7 78.3 2.2 77.8 72.2 27.8 12.5 87.5 

S. mansoni 0.0 00 -

Standard V 23-NOTE2 
S. haematobium 
S. mansoni. 

22.7 77.3 !T2.876.2 G5.2134.8 
4-3 5.7 

--­ " = Data Not Supplied 



Table 16
 

Result of School Health Team
 

Survey for Urinary Bilharzia in the Manzini District (March 1977)
 

School 


New Mbuluzi 


Mafutseni, R.C. 


Mafutseni, Nazarene 


Emtfonjeni 


Dameseko 


Esigombeni 


Mpembekati 


Ekukhanyeni 


Nyakeni 


Engwazini 


BELekinkhosi 


Luthosha 


Ekutsimleni 


Totals 


Total Urines 


Examined 


36 


54 


32 


45 


19 


31 


47 


97 


49 


50 


99 


38 


53 


650 


Number Percent 

of Cases Positive 

1 2.7 

2 3.7 

1 3.1 

2 4.4 

0 0.0 

1 3.2 

1 2.1 

10 10.3 

12 24.5 

11 22.0 

34 34.3 

16 42.2 

14 26.4 

105 16.1 



Table 17
 

Number of Urinary Schistosomiasis Cases Detected in Pregant Females at the Central Public
 
Health Laboratory, Manzini (January 1977 
to May 1977)
 

Number Number of Percent 
Examined Positives Positive 

685 83 12 



Table 18 

Number of Urinary Schistosomiasis Cases detected in Military Personnel at the Central
 
Public Health Laboratory, Manzini (March 17 to May 17, 1977)
 

Number Number of Percent 

Examined Positives Positive 

198 46 23.2 



Table 19 

Number of Schistosomiasis Cases at the Connnwealth Development
 
Corporation's Swaziland Irrigation ScheTne (CDC/SIS), (1973 to 1977) 

January February March April May 
 June
 

U) 0 .to C)"o U) W 1 o 
to o M. ..

W CJ0)1 ) o to a)~v M W 1I Q W) " a) W a) 41 V a 0i 4J 0 . ) 41a a).oc 0) 4j a)a 
a) CU 0 0 0 W)~ WOO) ) a) C 0C) d WO 0 0 0) ti WOO I QictCdo)0oIO0 U,-"i 0)U Ou-4 () Cu -4CU U0 .jno0 Or-I 0) .00 Or-I C 16(0 Orf-I C) 

YearS 44a I0_::440r:01L a) r. :34 a)~ 0 -I 0 4 )F 

1973 4 0.24 2 0.12 8 0.46 5 
0.41 8 0.38 7 0.44
 

1974 8 0.45 11 
 0.60 5 0.27 6 0.31 6 0.27 5 0.22
 

1975 9 0.48 4 
 0.23 5 0.28 8 0.71 13 0.50 9 0.50
 

1976 6 0.32 8 0.43 5 0.26 11 0.68 15 0.22 5 0.22
 

377 7 0.36 7 0.39
 

July August September October November December
 

W) W) V)) w) U) 
U)C)u WV a) ) W toCJd (n1 a)'d U) 01C )J ) V QJ W 0 )) 0 Wa) W 4J W W 

Q)Cj 000 v W ) 0O 0 viCd WO0 Ord WOO a iJ WOO c~ WOOU Qt-40 .I 0 Or- 00 Or-In .00 O-IW 0 U000'no Or-lW 
Years 4 )OF : $404 4 PP4F 0.444 9 -P P.4I -4 $4-44- C4C) r 44 ) H r 1 4 W FZO P4P-' 0 p.4 F4l P4 W4ZO o4P 0 W WH 

1973 8 0.21 4 0.44 8 
 0.34 6 0.65 11 0.32 6 -­

1974 4 
 0.26 5 0.50 10 0.36 7 0.32 6 0.46 9 -­

1975 9 0.54 10 0.54* 10 0.75 10 0.59 14 0.59 11 -­

1976 5 0.88 20* 0.44 9 0,63 13 
 0.31 6 0.29 6 -­

*Clinic staff checked along with patients complaining of symptoms
 
Ainic staff not complaining). 
 Other cases are patients with complaints.
 



Table 20 

Analysis of Blood Films Examined for Malaria Parasites 

(July 1, 1973 to June 30, 1974) 

July-sept. Cct.-Dec. Ja.-Mar.~ Apr.-Junpe Totals 

Total Films Examined 4001 7003 6870 7520 25394 

Ago Crouping of Infant 239 493 325 503 1560 
Films Child 1020 2380 1955 2776 8131 

Adult 2742 4130 4590 4241 15703 

Total Irmigrant Films 70 138 122 140 "70 

Age Grouping of Infant 6 16 9 7 38 
Films Child 12 27 31 32 102 

Adult 52 95 82 101 330 

Territorial Div- P.E.A. 27 43 13 36 119 
ision of Immi- Z.L.D. 2 27 6 10 45 
grant Films T.V.L. 41 18 102 94 305 

Others .... 1 -- 1 

Totzl Indigenous Filns 3931 6865 6748 7381 24924 

Total Positives - 4 31 35 70 

Age Grouping of Infant - - - 1 1 
Positives Child - 1 14 12 27 

Adult - 3 17 22 42 

Total Immigrant Positives - 2 18 10 30 

Territorial Div- P.E.A. - 1 16 10 27 
ision of Immi- Z.L.D. - - 1 1 1 
grant Positives T.V.L. - - 1 1 1 

Others - 1 - 1 

Total Indigenous Positives - 1 8 is 25 

Pos. (source not yet known) - 1 5 9 15 

Ratio of Indig- In Im In Im In Im In Im In Im 
enous Immigrant Infant - - - 1 - 1 -
Positives in Age Child - - 1 - 2 8 4 3 7 11 
Groups Adult - - 1 2 6 10 10 7 17 19 

TCTA- - 2 2 8 18 15 10 25 30 



Table 21 

Analysis of Blood Films Examined for Malaria Parasites 

(July 1, 1974 to June 30, 1975)
 

1 	 1 1
 
July-Sept. Oct.-Dec. Jan.-Mar. Apr.-June Totals
 

Total Films Examined 3892 7612 8740 16837 37081
 

Age Grouping of Infant 220 534 567 1035 
 2346
 
Films Child 1062 2960 3388 6722 14132
 

Adult 2610 4128 4785 9080 20603
 

Total Immigrant Films 22 100 	 258
59 77 


Age Grouping of Infant 1 3 5 4 
 13
 
Films 	 Child 7 15 17 15 54
 

Adult 14 51 78 58 191
 

Territorial Div- P.E.A. 2 13 41 35 91
 
ision of imni- Z.L.D. 2 - 6 1 9
 
grant Films T.V.L. 18 46 53 41 
 158
 

----_ Others -

Total Indigenous Films 3870 8640 368237553 	 16760 


Total Positives 	 3 27 34 
 105 169
 

Age Grouping of Infant - 3
-	 - 3
 
Positives 	 Child 
 - 5 1? 30 48
 

Adult 3 22 21 72 118
 

Total Immigrant Positives 3 6 8 28 45
 

Territorial Div- P.E.A. 2 6 7 27 
 42 
ision of Immi- Z.L.D. - - - ­
grant Positives T.V.L. - 1 1 

Others 1 - 1 - 2 

Total Indigenous 	Positives - 11 14 51 76 

Pos. (source not 	yet known) 1 10 12 29 52
 

Ratio of Indig- In - Im In Im In Im In Im In Im 
enous Immigrant Infant - - - - - 4 - 4 -
Positives in Child - - 2 1 5 3 18 12 25 16 
Age Groups Adult - 3 9 C 9 5 20 16 47 29 

Tot'ls 	 3 1.1 6 14 8 44 28 76 45
 



Table 22 

Analysis of Blood Films Examined for Malaria Parasites 

(July 1, 1975 to June 30, 1976) 

July-Sept. Oct.-Dec. Jan.-Har. Apr.-June Totals 

Total Filmn. Examined 8427 7626 9433 10717 36203 

Age Grouping of 
Films 

In'!ant 
Chld 

445 
3229 

451 
2912 

574 
3763 

569 
4090 

2039 
13994 

Adult 4753 4263 5096 6058 20170 

Total Immigrant Films ill 110 69 151 441 

Age Grouping of 
Films 

Infant 
Child 

14 
17 

12 
21 

2 
21 

9 
23 

37 
82 

Adult 80 77 46 119 32? 

Territorial Div-
ision of Immi-
grant Films 

P.E.A. 
Z.L.D. 
T.V.L. 

58 
7 
-

35 
3 

72 

26 
5 

38 

78 
-

70 

197 
15 

180 
Others 46 - - 3 49 

Total Indigenous Films 8316 7516 9364 10566 35762 

Total Positives 22 2 69 117 210 

Age Grouping of 
Positives 

Infant 
Child 

-
7 

-
-

-
9 

4 
36 

4 
52 

Adult 15 2 60 77 154 

Total Imnigrant Positives 3 - 1 3 7 

Territorial Div-
ision of Imni.-

P.E.A. 
Z.L.D. 

2 
-

-
-

1 1 
-

4 
-grant Positives T.V.L. 1 - - - 1 

Others - - - 2 2 

Total Indigenous Positives 17 2 31 65 115 

Pos. (source not yet known) 2 - 37 49 88 

Ratio of Indig-
enous Immigrant 
Positives in 
Age Groups 

Infant 
Child 
Adult 

In 

-

Im 
- . 
7 

1.5 

In Im 
. . 
- -

2 -

In 
. 
9 

60 

Im 

-

] 

In 
1 

30 
34 

Im 
-
-
3 

In 
1 

39 
94 

Im 
-
-
-

TOTALS - - 69 1 65 3 134 -



Tat. - 23 

Swaziland Entomolo.gy Results EX. United Kingdom Eqq. Batches vs Cytoenetic Identification
 

Date sent 

1/25/75 

Dr. Davidsons results from egg. batches 
Mhlangatane eggs not many arrived 1/30/75 

Date sent 

1/27/75 

Dr. Service's results from half-gravid 
females in carnots 

Mhangatane eggs received 2/25/75 species 
no hatch (c.k.) determination not possible as ovaries too 

2/27/75 Sipofaneni-eggs arrived 3/4/75 no hatch (c.k.) far advanced for cytogenetic identification 
3/6/75 

3/10/75 

Shortys compound (Big Bend) arrived 3/11/75 
fe,. hatched but larvae died (h.r.) 

!*hianaatane (c.k.) Speci n letter dated 
4/7/75 definitely identiried as species C. Inetter 5/8/75.. Hope to cross with species D. 
From Uganda. 

3/24/75 

4/14/75 

Species A-3 (H.R.) 
Species A-8 (C.K.) 
Species B-1 (C.K.)
Species A-9 (C.K.) 

Species C?-!(C.K.)
Species A-3 (H.R.) 

3/24/75 

4/14/75 

5/1/75 

Moaka - U.K.A.E. Station (Ka Ndambuza) 
arrived 2/2/75. No hatch (c.k.) 

Compound at Muluzi Bridge south of Mhlumearrived 4/18/75. No hatch (li.R.) 

Logo pools Big Bend arrived 5/6/75 two good 
hatches out of 4 batches (H.R.) one batch 
from Logo pools has been identified as
species B. 

5/5/75 18 Agambiae sent. of these 14 were unfed with 
immature ovaries 3"wer& gravis with fully dev­
eloped eggs and only 1 was half gravid andr 
this was species B. (H.R.)

7/17/75 Vector mosquitos including 4 branded palps sentto Dr. Service for cytogenetic identification 
(H.R.) 

Other Observations made in the Past. 
7/3/75 

5/30/75 

Two families from Logo pools identified as
species B. Pooled population tested on DDT 
and Dielorin indicate resistance to bothwith mortalities as shown viz.0.4% DLD for 1 hr. 29% of 27 tested 

4% DLD for 2 hrs. 29% of 23 tested 
4.0% DLD for 2 hrs. 69% of 23 tested4.0% DDT for 1 hr. 64% of 25 tested 

From Dr. Davidson Mhlangatanesoecies C. died 

1) 

2) 

5/3/74 egg batches from hut catches from sivunca show 
5 species B. 

Letter dated 7/8/74 from Ross Institute intimates that
that D.M. Eckard in 1969 sent 2 cattle kraal families 
one each from (1)Mliba (2) Nkambeni. This last ac­cording to Coluzzi was a hybrid of species C. and 

amerus. 

3) Letter dated 3/28/74 those caught biting man sivunga
did not hatch. 

* (c.k.) 

(h.r.) 

= Cattle Kraal Collection 

= House Resting Collection 

Mhlangatane laid 5/3/74 1 species C. Sivunga Hut 
catches 5 species B. Some sivunga material was tested 
on DDT and Dieldrin and shown to be resistant to Diel­
drin and shown to be resistant to Dieldrin but not 
DDT. 

http:Entomolo.gy


Figure 1. 

PROPOSED REORGANIZATION CHART OF CENTRAL PUBLIC HEALTH LABORATORY
 

Pathologist
 

Chief LaboraItory Technician-,
 

Hospital Services Central Laboratory Services Malaria and Bil arzia
 
Unit
 



Figure 2. 

PROPOSED REORGANIZATIONAL CHART OF THE BILHARZIA AND MALARIA UNIT 

DIRECTOR 

iologist Engineer Health Inspector Sister 

(SRN) 

Adinistrati)e 
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Survey and Control 

TSRN)Health 
Education 

(SUN) 
Chemo­
therLpy 
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Construction 
Teams alaria Bilharzial lerical 

Staff 
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Staff 

Four District 
Teams,each consisting of 
One Supervisor and Four 

Laborers 
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iKLur. 3 

RURAL WATER SUPPLIES ORGANISATION CHAnr
 

Rural Water Supplies Board* Water Pe°urccs BranchAdvisors 
 f-- -policy)
oar Wors) 

I -- - -- -- - -- - - - - - - - - - ­

---------------- --- --- -- --- --- -- -Director - ------------------------------------------------------------
 -

Director W.S.B., Executive
 
Officer and Secretary
 

a I 

Administration Rural Water 


Branch Urban Supplies Supplies Branch Branch Branch jBranch
 
IOperation and Maint. IConstruction Design Contracts
 

Ministry of Financel 
& Economic Planning I 

IWater Apportionment 
__Rural Water Supplies 

Engineer ' 

District 

Commissioner 

Traditional 

Representatives 
Board " " 

IDept. of Mines and I_ _ _ _ I_ 

Geological Surveys District Rural District Teams R 

__ __ ____ _ __ _Construction Units (+COW Constr.) POpulatiOn 
Ministry-of Health 
Miityof t 
 I P.S. Works, Chairman 

P.S. Health Vice Chairman 
Minstry of
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 Construction Projects 
 P.S. Local Admin., Member
 
I P.S. Agriculture, Member
 

Ministry of 
 I a P.S. Education, Member 
Education L_ 
 -Prince Gabheni, Member
 

Town Clerk Mbabane, Member
 

Ministry of Local 
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Ii. TRANSACTION CODE 
A r-C- C vCr n IN T A N A T 11%A O VvEL O P M N T 	 . A A D D P I 0 

PROJECT IDFNTIFICATION DOCUMENT FACESHFET 	 C A cA,,o 

Dt DY OH,1I4PtLITDOIZINATI - a 0 DLCTC 

1 	 L __1
 

5. Cc 7. PROJECT TITLE (..AXI u- 143 c40c.r.u..) 

(II 	 A]. 3. Thi 1LEAN AND3YHOOL COD F RiAL WATER SYSTF2{3 SUPPLIff] 

"T D0^ :,10 T 	 O. ESTIMATED CCSTS 

c4 EQUIVALENT. $1 
y 	 ($000 OR
2

II,______._A. 
A. 3. DATE 	 ________SuQZ 

A. AID ApppOPPfATCo 

9, ESTIVAT30 i-Y O AUTMORIZATION,'09LIGATION 	 .HER 

H03T C;OUNTRY
INITIAL .FYI b. FINAL FY ! 1 I_ 

)OTHER DOMOt(3S)
 
TOTAL
 

SII, PROPjS-O CUDCET AID APPROPRIATED FUNOS ($0O0) 

A. ArPPFC- 0. PI ,l.RYI PRI-A.RY TECH. CODE E. FIRST FY - LIFE OF PROJECT 
PR I AT I C-1"R4O	 H. GANT LOANG. LOAN 	 I
CODE C. IRANT D. LOAN r. GAANT 


L L i h 	 TOTAL 

I 2. SECO D:;AY I ECriNICAL CODES (naxi;r&,rn six ,:..Jc of t vo positions C00.) 

__I I 	 I___ 

13 *S'ECI4L CONCERNS CODES (,AXIIMu'l SIX CODES OF FOUR POSITIONS EACH) 	 PUPOSE 
_ 

OD 

k5. -OJ-Cr ZC-2-. (,. ximum 240 CHARACTERS] 

-To support the Government of Swaziland's e'fforts to improve the level of liviri-­

and quality of life of the rural population by providing a clean safe supply of1 
1-ome stic water.
 

16. PRO -: .&xL 4oO CNARACTCR3)P,P:L IMuH 

F-To provide clean safe water to rural areas utilizing methods that control -1 
Clean safe water is a criticalbilha.rzia and other water-related diseases. 

in addition to being anfactor in the improvement of health standards which, 

important element of the individuals health and well-being will also enable him
 

to assure his active role in the economic development of the country.
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Appendix 1
 

Project Identification Docupent _(PID) 

CLEAN RU3RAL WATER SYSTEMS AN4D SUPPLTES 

Background
 

The Kingdom of Swaziland is a 
 small landlocked country of6,700 square miles which is 
divided into 
four topographical

regions running from north to south. These are the highveld,
the middleveld, the 
lowveld and 
the Lubombo plateau, with thelowveld occupying 
about 40 percent of the country. The country
is predominantly rural with about 
90 percent of its total popu­
lation living in rural 
areas.
 

'Water resources are represented mainly by streams, 
to a lesser
extent by springs and marginally by ground water. 
 Of the four
rajor rivers, only 
one rises in Swaziland, while 
the others
originate in 
other countries.
 

Recent studies 
(Jobin-Jones, Duncan-Fenwick and others),
well as observations by the AID/PID Team, reveals that 
as
 

Swazi­land's major health problem centers upon diseases related 
to
water and 
unsanitary conditions.
 

Of these diseases, bilharzia appears 
to require the most 
urgent
attention, 
to wit, 80 percent of the 
school children of the
irrigated areas 
are 
infected, in non-irrigated areas, 40 
to 60
percent 
are infected. 
 Older age groups are reported to have
an 
even higher incidence of 
infection. Topographically, the
middleveld and 
lowveld have 
the highest 
incidence of infection.
Government publications indicate 
that bilharzia is debilitating
to 
both children and adults, restricting productivity both at
 
school and 
at daily work.
 

According 
to the above surveys and substantiated by government
reports, the 
incidence 
of bilharzia is increasing with the
expansion of irrigation, despite 
the fact that a considerable
amount of the irrigated area is 
under government and/or private

sector control programs.
 

Other diseases such 
as 
malaria, dengue, typhoid, cattle tape­worm, hydatid, amoebiasis, hepatitis, gastro-enteritis and
fascioliasis 
remain serious health risks. 
 Information given
to 
malaria appears to 


the AID/PID Team revealed that 
 be on the

Jincrease in certain areas 
and in addition, 
there is suggested
evidence that 
the mosquito vector 
is developing resistance
to DDT and dieldrin. 

Transmission of 
the above mentioned diseases 
are a direct
result of the lack of 
an adequate, convenient and 
safe water
supply and the availability and 
the education to use 
sanitary
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he Government of Swaziland (CS) is, arn iih~ise bean awareI o.f 
Sthe chia nteidrelaited rse hideriontrol d im 
programs presently in effect. They ac tun1Iy have prep ared. 
plans for a national program to provide sni aryafa s ',disposalntre 
laundries/shower f a c11ties prot ctdhrigs ali.wellsan 
aeisafe, convenien water supply to he ral coingitea. 

the Ministry of Works, Power and Communtiatien ahd 'subsequently, 
a Rural Water Branch was established "to coordinate th e develop­
ment and establishment of a rural water systemng." However, the
 
Xinistry of Agriculture (MOA) and the Ministry of Health (M011) ~C
 
are also presently engaged in similar activities. At presents

the Bilharzia Control Unit is directed from the Health 
Office
 
in Manzini in conjunction with a program for malaria control,
 
resulting in a lesser emphasis on bilharzia. The effortsl
 
required for malaria control varies yearly according to the
 
ioincidence of mosquitoes. At the present time, the majority of
 

the staff of the Malaria/Bilharzia Unit is engaged in constant
 
control measures against malaria, therefore, current activities
 
against 'bilharzia, despite its high prevalence, are limited
 
to a small number of projects.
 

Present facilities, equipment, shortage of technical personnel
 
and present procedures used for specimen collection and examina­
tion limits the identification to predominately Schistosoma
 
haematobium. Schistosoma mansoni is under-reported in spite
 
of the widespread prevalence of Biomphalaria sp.
 

social custom that may be a constraint in the establishment,
of rural water supplies, observed by the AID/PID Team and
 

recognized by the GOS is the wide disbursal of the population 
over the rural, areas and the lack of es'tablished villages.
 
Schools, hosp.itals, clinics, municipal offices and marketing 
facilities necessary for rural centers ar'e also widely disbursed. 
Ho'.'ever, the COS has developed plans and presentl is enga'g'ed 
in i,,?program for the resettlement and the concentration of 
these homes and facilities into rural centers.
 

There is every indication that with present plans -for future,~

agriculture development, the expansion of irr igation,.and, !n7
 
creased utilization of water resources, ofbilhaia­
and Other water-tielated diseases wllI'otnet increase . 

IL 
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c the COS in developing betweenathe' concentrate dcontril p'o-:
 
g.a= based on the provision of safe water o, the.e al of
 
-:.aziland. In addition, USAID will pro.vid commodities and
 
a. 	 i e s to expand the identification and curativen services o 

rezreia and other water-related diseases. 

Idesignn 	 tha •
,c- o oraiatoa stutuIm 	 Wil esic6 tm_a emphasis of AID assistance shall be concentrated on the
 
.'o ving objectives:
 

To improve the overall standards of public health and partic­
uarly to reduce the ncidence of water-related diseases among
 
rural population with emphasis on children.
 

F 2. To support and maintain efforts and organizations presentlyF 
zngaged in the control of water-related. diseases and improve and 
ex?,and their capacity to discharge their responsibilities. 

-. o design organizational structures that will ensure co­
:7eation and coordination between those government identities 
_nv~lved in'the supply and delivery-of rural water as well as 

F ::.se involved in water-related diseases.
 

To amplify pres'ent health education programs to include
 
- sc knowledge of modern preventcive measures and c6ntrol pro­
:ec_.res for water-related diseases with emphasis oni bilharzia.
 

;.c Supply an opportunity for Swazi nationals to receive 
nigeither in-country or overseas to improve their> capacity 

Implement and carry out control an~d curative ~ rograms f o rF 
*- -. arzia and other related diseases. 

To furnish commodities and physical faciliti~s jl~isr
 
- -ari) out diagnostic and vector suv sadsurveillanceF
 

':dz e u res including water.-qtia 1ity conLrOl 'P -j 
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where biharzIa has 
rural primary schools and 

, ire involved.. 
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de e tt expanded y 

i nvghritk garsaesta 
r 

co:n roml eme systm's ad'eqi mnt: i 1 s u re' a ia 
Objective 2 related to the- lack 
of ~tle present Bilharzia Control 

'of personnel 
Organization. 

space oandfacilties 
To -alleviate this 

shortage and the resulting inability, to disharge
it istproposed that AID furnish the stericop 

the uritmiadate, 
a loand for A 

and implement 
snail host and 

a national prevalentce and 
the schistosome parasite. 

iitensity, sure for 
This survey will also 

identify other water-related disease problemssuch as malaria,­
fascioliasis, and constructive efforts can be initiatedfor 
proper control. The biologist will also address the possible 
problems of increased bilharzia due to expanded ric farming and 
fish culture. In addition, he will investigate 
of biological control of bilharzia. 

the possibility 

Objective 3: The water/sanitary engineer and the biologist will' 
support and encourage the establishment of a National Bilharzia 
Control Committee, and a Rural Water Supply Board, as well as 
any other organization tending to foster cooperation and 
coordination of groups involved in the supply of clean- water 
and/or control of water-related diseases. The above organi­
zations should include representatives from the Ministryof 
Agriculture, Ministry of Health, Ministry of Works, Power and 7 
Communication, Ministry of Education, and Ministry of Finance, 
economic planning, district traditional government representatives. 
and other specialized organizations such as WJHO, UNEP, etc. 

) . Objective 4: The biologist and water/sanitary engineer will 
also analyze information gathered in the above activities and 
will assist in the preparation of data, information, and plans 
for inclusion in the National Health Education Porgram. This 

S also will 
equipment. 

include acquisition of audio-visual material and, 
This will be in support of the present on-going 

) Health Education Program., 

Objective 5 consists of three types of training; overseas, 
thi'rd-country and on-the-job. It is proposed that project-

Sfunds be included to cover participant training in the U.S. for~ 
one watr/sanitar. engineer, One biologist/mnahcolb t to 
at least an M.S. de~gree and, if possible, to,1D. In idd4i't ion 
funds sho uld be it iddto train in the U. S. fou r7tec6hn 11anS(S 5-i SdMi 

A 
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support the efrts of t$hie c00 1;0i i.t iS, p.1of .I.anCe~sdthat1 funids be p rovidd a s~rte present~exaion of 
a z, ities to include a diagnostic r,o rry insectary s : 

Ia'icratory, central records( gaersswre w:I n gJrici s, 'Water 
analysis and ecology laboratory, phnarmay uit andiired 

s ae.Present facilities will be utlli.ed,~to trh e.: etent ' 2~Az 

Engssibleand with revision and more effiient spaceu ization 

is anticipated tha~t new construction dili beno oethan
 

One~eBilgs/aao an presently under roof.
osing and finishing area
fI rg th a e ' p', 

Co modities required to support this activi3y will be identif ed
 
a zer careful examination of existing supplies, equipment and need.,
 

Technical Assistance $1,200,000
 

One (1) Biologist/Halacologist
 
5 years
 

One (1) Water/Sanitary Engineer
 
5years
 

Consultant (Epidemiology, Sanitary
 
Engineer, Biology, Laboratory Supervision) 

2 years
 

Total Technician Years O12
 
Average Cost $100,000/year
 

$ 135,000**Commodities 


Vehicles, 2 each, pickup with covered boxN
 
tools and spares @$14,000 each-$28,000
 

Laboratory Equipment 72,000
 

office and Field Equipment 25,000
 

Visual Aids and Equipment 10,000
 

i-.Training $ 310,000 

Two Participants to M.S. or Ph.D.
 
3 years each @ $15,000 $ 90,000
 

Four Participants toDlomao 
) ~~~,- years each @ $12,000 1200 

In-country Training Support 28,000 

11 - 1/5~ 
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w(i ho s .- n I: n:-,,Vehicle an riument 
maintenance 20i0 0 0 

Cot 

installation of prototype safe
 
water systeas anpd sanitary w
 

Supor ordevelopmen t and
 

faclitt iehs 1000, 0 
Other itemsro: yet identified 200,000e 

ENVIRONMENTAL EFFECTS 

Sw.aziland is currently engaged in implemnting a nationa pro­
gram to improve a rculture, health and atural resources,
 
including water, forest, 1nd, etc. The proposed Clean Rural
 
Water Systems and Supplies Project will have a.major effect and
 
be a directing factorupon the water and health components of this
 
national program. The activities included in this projs'!ct will
 
be designed to protectand improve the environment, health and,­
well being of the rural population.
 

Activities included in this project will include investigation
 
of the prevalence of bilharzia and initiate control measures.
 
Careful examination will be given to the utilization of bio­
logicalcontrol and physical designs that will reduce or eliminate
 
present use of molluscicides. Water systems and sanitary in­
stallations will bedesigned to insure maximum protection against
 
all water related disease hazards. In the event that the use of
 
medical drugs or chemicals will be required, only those approved
 
as safe by the FDA will be utilized.
 

it therefore, appears that the effects or results of this project
 
and the activit'ies.contained therein will be generally beneficial
 
to the overall environment and well being-of the rural poor. It
 
is hoped that this project will serve as a model to influence
 
other governments in Africa to initiate similar bilharzia con
 
trol activities in cheir country.
 

OTHER DONORS
 

Other identities anJ international organizations presently en
 
gaged W'assistance activities include, but aro. not limited to
 
th e following:
 

Rr alI water 4plies CIDA/UK 

....--­
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- WitAssistants training 


Rural Health Centers and
 

Clinic Construction, etc. - 1K 

- E.DlFFoo, bridge. 

- 1I11P, UK, USAIDR. D.A. 

XCH/FP - W1IU::!CEF/UNFPA/IPPA 

Institute of Health Sciences - USAID
 

WHOealth Education T.A. ­

.e activities of the above organizations have been briefly re­

and there does not appear to be any conflict or duplication
*.e'-ed 
0f :he activities proposed in clean rural water systems and
 

proposed project
s'.::.4lies with any of the above. Rahter, the 

these
•-'i.!augment and support several of the activities of 


crganizations.
 

-.e following attachments are the result of a final meeting to
 
-scuss recommendation with representatives of government de­

-r_- .ents concerned. With the inclusion of these three state­

-'s, it is felt that there was a general consensus of opinion
 
a: the desirability and viability of the recommendation.
 

A:TACHMENT NUMBER 1 

t is strongly suggested that the diagnostic section of the
 

alaria/bilharzia unit be transferred under the supervision of
 

of the Central Public
the pathologist and laboratory technician 


Health Laboratory, and that any requirements for renovations or
 

funded within the
reorganization of the laboratory space be 


proposed project.
 

We recommend that this malaria/bilharzia diagnostic unit be
 

work will be confined
ex:anded to four laboratory assistants, whose 


They will receive specimens
:: zalaria and bilharzia diagnosis. 


survey teams, school health teams and will
colected by field 

of their work
 assst latoratory staff of hospitals in this area 

-.. ere necessary. 

there is a relatively strong
..e further recommend, given that 

country (31 government
-.:rastructure of rural clinics within the 


clinics at present and proposed construction at the rate of
 

that clinic nurses be involved in the de­:..ree per year), 

malaria and bilharzia cases. To
centralized treatment of 


nurses schedule for treatment should be drawn up
assist these a 


...-:h should be distributed and followed closely by these
 

at the malaria and bilharzia
2rses. In addition the nurses 


u..it should assist and advise these nurses.
 

-7­



APPENDIX 2 

Rural Water Suaplies: Procosed criteria for Selection of Schemes
 

Introduction
 

Responsibility for approval of projects to be submitted to O.D.M. will
 

rest with the Rural Water Supplies Board. The recommended programme of con­

struction of water supplies will be drawn up by the Rural Water Supplies 

Branch after analysis of the proposed achem.es, taking into account the pri.. 

orities indicated by the District Teams for each region. 

It is suggested that items one and two are used for general screening 

of projects for suitability, in order to exclude quasi-urban schemes and to 

ensure that limited resources are used with reasonable cost-effectiveness.
 

Within these quidelines, priority should be given to those communities 

with the greatest. However, it is diffecult to quantify 'need' according
 

to a precise ranking system. It is therefore suggested that each scheme is
 

assessed individually taking into account all items mentioned below.
 

A) Maximum Settlement Size
 

To avoid the inclusion of quasi-urban schemes, it is proposed that only
 

schemes with a fewer than 2500 resident population within a radius of 2 kn.
 

should be included. Figures should be taken from the 1976 population census
 

and should include resident staff and boarders at schools and other institu­

tions.
 

B) Cost Effectiveness
 

It is proposed that a maximum cost limit of E50 per person should be
 

imposed. Persons served should be defined as above, except that day pupils
 

and clinic patients should count in addition as half a unit. This figure
 

may be raised during the implementation of the project to allow for infla­

tion. Other things being equal, preference should be given to schemes with
 

a lower cost per head, but this should not necessarily be the deciding factor.
 

http:achem.es
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C) 	 P isting Water Supply 

Sources of water currently in use shouid be assessed for chemical, bac­
terial and parasitic contanination. In addition, the adequancy of the dry 

season water supply should be determined. 

D) 	 Distance ts Nearest Potable Water 

The distance to be travelled by the majority of the population to the 
nearest existing source of potable water (according to WHO admissible stan­
dards) should be determined. The quantity of. this water should also be con­
considered.
 

E) 	Growth Centers
 

Where schemes are sited in areas identified as Growth C'entres this may
 

be considered as a further mtter for preference.
 

F) Community Involvement
 

Preference will be given to schemes where:
 

a) 	 A responsible member of the community has been, or will be, 
nominated from the community to take responsibility for op­

eration of the scheme and to report faults. 

b) 	The community is willing to contribute unskilled labour for
 

construction purposes.
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RURAL WATER SUPPLIES 

(t6 accompany technical details)
 

,IAMF OF SCIE:: 
DISTRTCT:
 
WIMbER: e.g. IU/3/77 - 8
 

1) Estiv:tte of Population to be served 

a) Resident Population ................................
 

b) Schools (i) Resident staff and teachers ........
 

(ii) Day pupils ........ 

c) Clinics (1) Resident staff ........ 

(ii) Daily patients ........ 

d) Other (i) Resident ........ 

(ii) Non-resident ........ 

Total 

Total Excluding 

b(ii) c(ii) d(ii) 

2) Construction Cost 

a) Materials 

b) Equipment 

c) Skilled Labour 

d) Unskilled Labour 

e) Contracted Services 

f) Transport 

Total 

3) Existing Water Supplies
 

This section should comment on the quality and adequacy of the water now
 
being used, and on the distance being travelled. Where existing water sup­
ply is considered unsafe, the location of the nearest acceptance water sup­

ply should be mentioned. 

4) Operation and Maintenance Requirevients 

5) Person Responsible for Operation
 

6) Other Relevant Factors
 

(e.g., RDA. Community Contribution. Social reasons for priority)
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SOlAR DISTILLATION FOR SWAZILAND 

Solar Dis;tillation rlirr,.ents a water re;ource which is rost available 

in rman' area:i whf:r' population density be low and where conventionalmay energy 

res:ourco!. inay be. e:p inuive. Its use for production of fresh pure water is 

technologically feasible. 

In nature, fresh water is produced by a very large-scale process of solar 

distillation. Solar radiation impinging on the surface of rivers, lakes,
 

marshes and oceans is absorbed as heat and causes evaporation of water from 

these s;urfaces. The resulting vapour rises as humidity of the air above the 

surface and is moved along by winds. If and when the air-vapour mixture is 

cooled to the de.'-point temperature, condensation may occur; and the pure pro­

cess are the production of vapour above the surface of the liquid, the trans­

port of this vapour by air, the cooling of the air-vapour mixture, and conden­

sation and precipitation. 

The natural process is copied on a small scale in basin-type solar stills. 

A water surface of limited size is covered with a cover transparent to solar 

radiation. This cover serves two major purposes: it prevents escape of the 

humid air above the water surface; and it furnishes a cool surface upon which 

part of the humidity can condense. The cover also serves as a radiation shield
 

and reduces the energy loss by emitted long-wave radiation from the water sur­

face. While neither glass nor the sheet materials used for the cover are com­

pletely transparent te -:olar radiation, they absorb and reflect only a small 

portion of it and int .ere little with the evaporation process.
 

A schematic scross-section of this type of solar still is shown in figure 

One. There are several existing solar-still designs, which differ from one
 

another in materials used and in geometry, but all include elements serving
 

the same functions. The saline-water container or basin must be water-tight; 

it is blackened to absorb solar radiation effectively. The transparent cover 

must be vapour-tight and sloped at an angle sufficiently great to permit water 

condensing on its inside surface to flow by gravity into the condensate troughs. 



Cond nsato troughs must~b a rranged to cletalo eae rpn r 

tb 	 lwe7~~ef~h~cvec nd to drain thisproduct wa ert 

.	 e ,
th
e 
lw r 

Jng~rThestr.basin :linermay b6londe ! tl' on t he gse sse 	 sd y ne
dftereces arei 	 t ~eut K4d'g:theroin o 
to reduce heat loss through the botto Metal., c'oncret-orother 
long-lived materials may be for limcturlused the' lemfi"s sconrdensate"snd 
troughs. Further differences arre i ouc th ofolar..
.a.on"' gea­
tio andots .sizes. 

The following steps and consideration are suggested for assessing s:olar
 
distillation as a method of meeting a 
particular water need, to provide irfor­

1) 	Climate If te solar radiation climate i.e., areis good, 5kies. 
generally clear, a solar distillatioft plant may be feasible. Pro­
ductivity of stills is a direct function of solar radiation received
 
on a horizontal surface.
 

2) 	 Scale of need - Solar distillation now appears'suited to water re­
quiremnents on a relatively small scale,i.e., 
 less than about 50,000 
gallons per day. 
For larger demands, or demands that are anticipated
 
to increase in the near future, other desalination methods are now
 
more economical.
 

3) 	Site- Land that can serve as a 
site, with unobscured solar radiation,
 
for the still installation, should be near the water users. 
Saline
 
water must be available for feed water to the process. 
 Competing uses
 
for sites should also be considered.
 

4) 	Estimate ofpreliminary still size 
-
A well.designed, well-constructed
 

still in a good climate should produce about twenty-five gallons per r. 

suare foot of still p-ir annum. This yield, 
. 

compared with annualwatbr.
 
needs, will give a first approximation of the required nolar-still &­
rea. 
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5) Design - One or more designs can be selected or developed in the light 

of local conditions, available materials and skills of local work 

force, and evaluated for the particular location. 

6) Estimatc of monthly4yield - Based on a particular design, monthly 

yields of distilled water can be estimated from experimental data on 

similar stills in other locations, or through the use of estimation 

methods. These monthly yields should be based on monthly mean radiation 

levels and temperatures. 

7) Rainfall contribution - If the local conditions and regulations per­

mit, rainfall run-off from the still can be recovered. This can be 

estimated from average monthly rainfall data or minimum monthly rain­

fall, applying a reasonable recovery factor. Usefull monthly rain­

fall collected can then be added to still yield to provide an estim­

ate of month-to-month production of useful water from the still. 

8) Monthly needs versus production - A comparison of month-month distri­

butions of water production and water needs will indicate water stor­

acje requirements, modifications in still size or possible uses of 

supplementary sources. 

9) Estimate of cost - With the foregoing information, the appropriate 

data on still designs, first costs, service life, maintenance and 

operating requirements, and local information on interest rates and 

other economic factors, the cost of delivering water from the solar 

stills can be estimated and compared with alternatives. 

10) Other considerations - Considerations not directly quantifiable in 

terms of cost may also be important. These could include, for ex­

ample, sociological and personal factors, resistance to change, dis­

tance of users from the potable water-supply, protection of the 

still from vandalism, methods of water cost distribution or sales 

methods, subsidies and/or fuel savings. 



Solar distillation is a carltal-intensive process, requiring relatively
 
large capital investment per unit of capacity and, in properly designed and
 

construcced systems, a minimum of orerating and maintenance costs. Product-water 
cost- thus denpend primarily upon still! productivity, capital cost of the install­

ation, its -ervice life, and amortization and interest rates. 

Solar-still productivity is conveniently referred to, in round numbers,
 

as being typically, 0.1 gal per sq. ft. for a good day. 
It is, however, highly
 

deoencdent upon solar radiation and less dependent upon air temperature and other
 

factors. On clear winter'days a well-designed still will yield perhaps 0.03 and
 

on clear, hot summer days, perhaps 0.12 gal per sq. ft. per day.
 

Summing up these yields over a year, experience shows that annual still
 
yields of about 25 gal/sq. ft. are obtained, with some variations due to clim­

ate and still design.
 

The unit capital of solar stills built in recent years has been $2.00­

0.60 ($) per sq. ft. Most of the estimates based on current designs of durable
 

stills show costs of materials and labour for still construction*to be in the
 

neihhourhood of $1/sq. ft.
 

The projected lifetime for stills construc ed of concrete, glass and other
 

long lived materials is twenty years or more. 
Other still designs have been de­
veloped using some materials with shorter service lives which must be periodically
 

renevwed. 

Assuming favourable interest rates, such as those granted to a public util­
ity type of venture, and service lives as noted, one obtains water costs of $3-$6
 

per 1,000 gallons. Variations within and from this range are experienced because
 

of rainfall collection, storage costs and unpredicted factors affecting still-pro­

ductivity.
 

In review, the total fixed costs an an annual percentage vf capital invest­

ment, the total cost of supplying salt water to the distiller over a year's time
 

and the tutal operating labour and supervision expense, when added together equal
 



the total annual cost of providing solar-distilled water for use. This anount 

cdivid-d by the toal gallons of distilled water produced (plus assured collec­

tion and storage of rain-water) per annum equals the cost of each gallon of 

r.-._e water produced. If all of this water can be used, this figure is also 
the con;t of each gallon of water used. The following equation, in which IA, 

:R and T! represcnt the average value over the estimated life of the installa-. 

tion, summarizes this relationship: 

10 I (IA + MR + TI) + 1000 (Oc + S)
A(YD + YR) 

C = cost of water (dollars per 1000 gallons 

I = total capital investment ($) 

IA = annual interest and amortization rate (% of investment) 

MR = annual maintenance and repair labour and materials (% of investment) 

T1 = annual taxes and insurance charges (% of investment)
 

0 = annual operating labour (man-hrs.)
 

c = operating labour wage ($ per man-hr.)
 

=
y) annual unit yield of distilled water (gallons per sq. ft.)
 

Y = annual unit yield of collected rain-water (gallons per sq.ft.)R 
A = area of distiller on which yields are based (sq. ft.)
 

S = total cost (fixed and operating) of salt-water supply 

These cost estimated would be affect by rain-water collection, i.e., if an ad­

ditional 12 inches of precipitation were to be collected, stored and used, the
 

total fixed costs quoted above could be reduced per 1000 gallons of usable
 

water. 

In the entire field of desalination, solar distillation can have economic
 

advantages in capacity ranges up to possibly 50,000 gpd and most certainly up
 

to 25,000 gpd. For small comm7unities in climates of good radiation, in areas
 

where power supplies or sources of waste heat are not readily available and
 

where skilled labour is at a premium (features common to essentially "remote" 

or "isolated" communities or water demand centres), solar stills have a dis­

tinct economic advantage over the other processes for desalting sea water. The
 



Vhere skilled labour is at a premium (features comron to essentially "remote"
 
or "isolated" co,' unitie.. or 
water demand centres), solar stills have a distinct 
econo~mc advantaye over other processes for desalting sea water. The total wa­
ter production cost, although much higher than usual large-scale fresh water 
supplies, can be substantially cheaper than alternative sources in many loca­
tions where potable fresh water is unusually scarce and expensive. In addition,
 
the rather low foreign exchange element of solar-still costs (where locally a­
vailable materials of construction are used) may be of special economic import­

ance. 
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APPENDIX 3 

MINISTRY OF HEALTH - HEALTH EDUCATION UNIT
 
LUKIHUBA (BILHARZIA) 

Luyini?
 

Lukhuba sifo lesibangwa kunggena kwesibunga emtimbeni ligama
laso kutshiwa yi Schistosoma. Siveta tibonakaliso letibalwa,futshi 
kwenteka etindzaweni letitshite temhlaba. Lesibungwana sihlala emantini. 

Tinhlobo Telukhuba.
 

1. Luikhuba loluchamisa inggati sesinyeni (bladder)

2. Lukhuba lolusematfunjini (rectal)
3. Lukhuba loluvame eJapane
 

Ura umuntfu sesimngenile lesibungwana uyaye ahlale emaviki
 
langaba lushumi noma abe lishumi namabili lungakatibonakalisi lolu­
khuba, ngaleso sikhatshike lesibungwana sitalela'emaqandza lapha
 
emtimbeni walowo muntfu.
 

Sentanjani? 

Uma umuntfu ageza noma awasha emantini lanaletilwanyana
 
noma awanatsa uykutfola lokugula kokuchamisa inggati. Letibungwana

tingena esikhunkeni uma ugeza tihambe ngemitsambo wengeti,tingene
 
enhlitiyT.eni, tendlulele emaphashini" kutsi emva kwemalanga lamatsatfu 
bese tiyafohla emaphashini kuhumba ngengati kuze kufike esibindzini
 
lapho kondleka khona kubekukhulu kulungele kutalela. Kuyesuka lapho

kuyehla ngayophela ingati kuya emitsanjeni yematfumbu nona yesinye.
 
Laphoke kufike kutalele emaqandza. Emaqandza aloku lokuhla ematfun­
jini acijile emaceleni,kantsi aloku lokuhlala esinyeni acije ekugci­
neni.
 

Lamaqandza ngoba acijile ayahlaba aphume emitsanjeni,uma

asematfunjini ayaye aphume nemangcoliso,u.a asesinyeni aphume kanye
 
nemchamo,emva kwalowo muchamo besekuphuma inggati,phelaloko kwentiwa
 
kutsi adzabula imitsambo uma aphuma.
 

Umake umuuntfu lonalolukhuba achamela emufuleni emantini,

lamaqandza atshi ngokuba semantini bese ayabhamnuka sekuphuma tibun­
gwana tonake setifuna umnehkhe,tingawitfola tiyaye tingene kuwo
 
tihlale kuwo tize tikhule besetiyaphuma futshi setifuna umuntfu.Umake
 
kwenteka kutshi kungene umunftu lapha emantini kuyayebese kuya
 
mnamatshela lokwetibungwana.
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Kubonakala Njani? 

1.Uma ugeza crnantini lanako utshi uma sewephuile uve 
ulttnrqwa omtimbeni lapho kungene khona. 

2.Uye ashise uniuntfu cintinmbeni achuche,ahlant,untirnba
 
uibebuhlungu,akhwehlele,kulesinye sikhatsi sibindzi
 
sivuvuke. Loku ungeke ukunake kakhulu kulesinye sikhat­
shi.
 

3.Kutfolaka eiuaqandza erncharneni walo naso 1esifo.
 

4.Uchana inggati umuntfu lonaso.
 

5.Kuyaye kubebuhltmgu esinyeni.
 

6.Uyaye achamele futshi umtintfu.
 

7.Kungenteka kutshi kwentcke etnatje esinyeni abangwe
 

ngulamaqandza,lamanye langaphuii bese aguqukq ematje.
 

Lesifo Asivikeleki Ngemijovo Kodvwa:
 

1.Ku~fanele kutshi kungageziqa emifuleni lenako nekuwasha
 
kungawasha futshi anganatfwa emanti aleyomifula. Uma
 
ufuna kuwasha uqale ngokuwabilisa.
 

2.Makungachanyelwa exnifuleni ikakhula labo labanalokufa,
 
ngoba lamaqandza Jlasemchameni atakukhiandza itninenke
 
bese kwandza kufa.
 

3.Akwahive tindlu tangasese kute eraaqandza laphuma
 
emangcolisweni noma ernchamn angangeni emifuleni.
 
Qaphela ungagezi, angawashi,unganasi unifula lonalokufa.
 
Uma unako sita ungacharneli emfuleni bilisa emanti
 
ekuftatsa.
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NON-CHEMICAL METHODS OF SNAIL CONTROL 

by 
1 
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and John B. Burch
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The University of Michigan
 

Ann Arbor, United States of Lmerica
 

some mechanism in motion which
 "It has been everyone's dream that he might set 

. . .
 

through the enlistment of natural causes, would eventually lift the 
burden 


Lewis W. Hackett, 1937
 

p. 23
 

1. INTRODUCTION
 

The reduction in numbers of undesirable organisms is essential 
to man's continued use of
 

the earth to sustain his own numbers, but many of our 
methods are proving to be unacceptable
 

W6hether disease-causing organisms, vectors, or crop
 from the standpoint of long-term goals. 


de3troyers, the popular methods of reducing their abundance 
have been called into question in
 

Chemical methods which once seemed miraculous and which 
brought their inventors
 

recent years. 
 It has been
 
the highest scientific accolades have been attacked 

on several important grounds. 


species have developed resistance to the chemicals. 
It has
 

target
demonstrated that many 


bee n shown that desirable predators and parasites of 
target species have suffered greater and
 

more prolonged destruction than the target, with 
the result that the target species returns
 

it has been shown that species which formerly
 
to an undesirable abundance ever more rapidly; 


had been inconsequential have become important pests 
through the inadvertent destruction of
 

and it,
 
their predators and parasites by the general application 

of broad-spectrum poisons; 


has been shown that persistent poisons are carried by ecological 
processes to many desirable 

The extent of many of these unfore­
species, and accumtlated in them to destructive 

levels. 


seen effects is documented by DeBach (1974).
 

mixed
 
Thus, the pesticides, once viewed as panaceas, are 

increasingly regarded as 


It is true th; :
 
best used with caution in conjunction with 

other methods. 

blessings - , 

have rarely been made of the use of molluscicides 
specifically, but L 


the criti .- ns 
long periods. I teve
 

is probab>i because they have never been used 
over large areas for 


is no reason to suppose that the same or similar unfavourable results would 
not be obtained
 

None is specific to snails, much less
 
from intensive and prolonged use of molluscicides. 


to the intermediate hosts of schistosomes, 
and the general biocidal property is certainly
 

undesirable, as is the potential for killing 
competitors of target snails.
 

1 Professor of Zoology, Director, Museum of Zoology.
 

ne constitue pas une publicationCe documentof this document does not constituteThe Issue n'I no dolt faire 'objet d'aucun compto rendu 
It should not be reviewed.formal publication. 
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the World Health Organization. Authors alone t 
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It in tb.,!refore of great 	 inpo'rratce that we seek alternative methods of reducing snail 

has be;"n ot, integ'ral part of all successaul prograrmeu forpopulat.ioni, an inaLl control 

the redLction of tramiu.uVsion of Phi!tosonies.
 

i.c pre. -11 rtlint'L 1,-0,Jur with a consideration of the factor., to be con idered itt 

searchin.g for on-chlmical retans of t e',cin snail populations. 

snail control and the numerous instances of
Sinilarities and differences between 

SUCCessfUl popflation reduction of insects and weeds muzt be considered. 

These teuLtic.,L constde_-atio : will be followL-d by descriptions of the actual attempts 

that have been wide. In each case, -,;sessments will be attempted of the degree of success 

achieved, of the possibility of expaud.lr.g the method, and where possible the cost of the 

operat ion.
 

2. THEORETICAl. CONSIDERATIONS
 

11.1 Biologicalroperties of snails relevant to control 

The succe.,s or failure of a progranmie to reduce the abundance of any species depends 

upon certain fundamental ecological properties of that species, and upon the quantitative 

nature of its interactions with the other specics in its environment, both the ones naturally 

there and the ones that are proposed to be added. 

In conjunc,.ion with the non-living part of the habitat, these intrinsic properties and
 

inte:';pecific interactions determine the number of individuals of the target species present.
 

All vary from species to species and from one situation to another. Thus, exact general
 

However, certain principles can be claimed from a consider­predictions are not possible. 


ation of the various factors.
 

There is a very large !cological literature dealing with the relative importance of
 
It is quite impossible
different factors in determining the abundance of species in nature. 


than to give the interested reader references which will permit an entry into the
 

and Krebs
 
to do m re 


limiting factors. Among numerous recent texts Collier et al. (1973)
literature on 


(1972) give well-balanced accounts; monographs by May (1973) and Maynard Smith (1974) are
 

and the symposium edited by den Boer & Gradwell (1971) records.some illuminating
noteworthy: 

discussions.
 

2.1.1 The carrying capacity of the ewvironment
 

a theoretical maximum
It is axiomatic that for each species in each habitat there ex-'str 

available. The degree to which
nu.ber of individuals that can be supported by the resources 


this carrying capacity is approached in nature has been the subject of intense debate in the
 

ecological literature. A reasonably balanced account is given in two papers by Huffaker &
 

Messenger (1964a,b). Some ecologists maintain that th carrying capacity of a habitat is
 

.any instances to provide 	a strong negative effect on population
approached closely enough in 


Others are of the opinion that unfavourable events, such as severe weather,
growth rates. 

occur sufficiently often to keep numbers at such low levels that populaticn growth is
 

unaffected by the hypothetical carrying capacity.
 

easy as it might appear, 	for several
Resolution of the controversy has not been as 


The first of these is that unlike the mathematical models that are ordinarily
reasons. 

used, nature provides no assurance that the carrying capacity remains constant. Thus,
 

severe weather might reduce this parameter a3 well as directly reducing 
the numbers of the
 

a species

species involved. A second problem concerns the proportion of saturation that 


must achieve for negative effects to be apparent. The most coirmonly applied model of popula­

tion growth, the logistic equation, requires negative feedback of population 
growth rate at
 

all levels of density, and this has been demonstrated in the closed microcosms of laboratory
 

Field data are less easily interpreted.
experir.ents. 
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cntroln sheundbe -1 t pren -an teoat o t rrLns pat 
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envromet ;: W lin ou, hwvensthat ceod'o success unesitnhiare effetCondereu 

indepinent 1fOthe carryin caoa theoin' spie th eovr;that luas 'w de n 

ca rkjoiv.cly 1odeteamine population sire (Spolaoln, 1960; S16kie tith the ha' 
1967):. 

) 

-

* 

Regardless of the dnifficulties of measuring the carrying capacity of the environ ient, 

it in necessary to deal with it conceptually, because the introduction of a competitor specia 

to reduce a population would have no chaince of success unless it had the effect of ilreuigK 
the capacity'of the environment for the target species., Moreover,at least two studies ~~ 
on snails have given strong indications .that the population was near the limiit that the habitat 
could-support. Pesigan et al. (1958b) showed that Oncomelania hupensis guadrasi, the intcr­

mediate host Of Schistosoma 1aponicu~m in the Philippines, had remarkably constant populatin 

densities in each of 10 habitats that were sampled bimonthly for 0two years. The differences 

between habitatswere highly significant and consistent over time. Thus, the authors concluded 

that weather had little or no direct effect on population density, as it would have affected 

all populations alike. These observations, in conjunction wi th a stro-ng negati~ve reat77­

ship between reproductive rate and survival, and the absence of significant predation or 

parasitism, indicated populations at or close to the carrying capacities of the respective 

habitats. -' 

j 

* 

. 
( 

The second example was an experimental field study of the pond snail, Lnnaea elodes by 

Eisenberg (1966). After placing pens in a habitat and manipulating densities of adult snails 

in the spring to 5 times and 1/5 control densities, he showed that thenumber of young snails 

produced per pen was not significantly different azong treatments. A separate experiment 

involving the addition of food showed that production of young could be increased dramatically. 

Thus Lynmaea elodes was normally at densities close to the limit set by its food supply. 

Unlike the Oncomelania example, the population showed marked seasonal changes in abundance, 

suggesting strongly that the carrying capacity itself varied in a regularway. The popula­

tion, therefore, was apparently "tracking" this limit set by the food supply. 

Seasonal variations in population density) which have often been correlated with weather 

conditions (Shiff, 1964; Webbe, 1962; Dazo et al., 1966; and many others) are showt by this 

example not to rule out a relationship to the carrying capacity'of the environment. 

The significance of the carrying capacity for any attempted reduction in the population,. 

including biological control, is clear. In principle, a population close to the capacity 

of the environment to support it will be more affected by the successful introduction of a 

competitor than will a population held by other factors well below the carrying capacity. 

There are further implications from the relationship between density and population growth 

rate. These will be discussed below. 

2.1.2 Reproductive caoacity of the population 

The ability of a population to increase following either a major natural decimation or 

a deliberate one is an important attribute. Its -magnitudeshould be kxiown for both theore­

tical and practical reasons in considering means of reducing populations of undesirable 

species. 

It is universally agreed by ecologists that the most useful measure of this ability is 

the intrinsic rate of natural increase - an.instantaneous rate at which the population would 

grow provided it were at the hypothetical stable age distribution, and provided it were ro 

influenced by changes in its own numbers - or in other words, under density-independent . 

conditions. o + . + : . ++ •+L -­ : 
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This panoter can bea lculated f.om avbnsed t. r d.aliof,,.ndiv ougl's.t.'6' c: IM . 

6 r*''tln r~neu or coaidios f:,,e o(f thie~ iflience, 6E'h.densityof ;idiVidu'a s'.tt IXT07 14peis'
Thi'eto of cailculation, [ 9an um on,;wre clevis idby'Shnre&,otkd.,1l) A, _ 

goodl ducriptioLo'f iLs I2 o1tI i zi to he found in S10b!)okin, (1961). ',,It fi A 
to bmny kinds of organisms and values tor several speciAshOf snails are given y Hairston : ,. 

C1 

(1973).
 

The intrinsic ral.e of natural iscrease Is -the most accurate measure oe relativeabltyt ebud ~rkl ."' i ~~ fl 'o wtidga b e obius aeetae~hra ac ' "/i :,i:from 

popul atn undter clru d vhfcUring oe '"e
favourableness diffnrurtt invLro for and-it vides
 
an eact asessmen of toccondLtions under which a populatincan or cannot maintain itself.,
 
(Birch, 1953). ,.
 

of phiysJco-hcrLca etrs a species,pdnvid'adcw~lthus prenepeeeon Capnaty ieh 

by The, magnitude of the max~niui value of this parameter for any species has~ been determined
 
byithe evolutionary lstory of that species (Iairston, 1973). Species wich havebeen
 

subjected to coditionS dne LO the cinrylng capacity of the environment tend to have lower
 

values than do those pwoepopulation-, have been subject to frequent decimations through
 

drastic changes, as by disas;trous weather conditio isoccurr ing at unpredictable times. 'The
 
ability to rebound quirckly fri~ suceh ;onixt1.ons would be of obvious advantage whereas a
 
population under closer dependence on the carrying capacity of the dnvirofment would tend
 

to be selected for ability to retain the resources (hacArthur & Wilson, 1967; Hairston,
 

* Tinkle & Wilbur, 1970).
 

The exampleof Eienberg's study of Lynaea elodes shows that the dichotomy may not be
 

as straightfforward as has just beent suggested. That population wouldhave a high value
 

for the intrinsic rate of increase through being selected to fallow closely a rapid change
 

in the carrying capacity. A high rate of increase therefore does not necessarily mean that 

the population is kept below the carrying capacity for a large fraction of the time. A low 

value, however, is likely to characterize a population that remains close to a largely stable
 
carrying capacity.
 

In terms of attempted reductions in a population, the intrinsic rate of natural increase
 

* is a nearly perfect predictor of the events subsequent to the application of a short-term 

measure, or to the ability of the target population to recover quickly from a failure of a .­

biological control agent to continue its effectiveness.
 

2.1.3 Interactions with external factors
 

2.1.3.1. Competition
 

FrCom the preceding sections, it is easy to visualize the size of the population at any
 

time as having been detersned by the intraction of its capacity. to increase and factors
 

external to the population. For maty species, the ri.st important feature is the carrying
 

capacity of the envirornent, anid recent ecological literature has stressed it almost to the
 

exclusion of other facto*.s. In faict a whole thaor 5 of biologpical community structure has 

* grown up on the assumption that car:yinig rp.~icv tbr~ugh its enforcement of intraspecific 

and interspecific competition, is s'ileiy responsible for the abundance of the different species
 

involved (Levins, 1968; MacArthur, 1972; MacArthur & Wilson, 1967; Vandermeer, 1969; ajid
 

many oLher authors).
 

Competition, thus, is of major importance In deternining the abundance of many species.
 

It follows tht the successful intruduction of a competing species uould reducca the popuilation
 

tcieargee species.
 

Indeed, if the requirements of the two species are sufficiently nlike, and iftherintr6­
really superior to the target species in obtaining thue rcquirmnt eooiKdu-ced species is 

cal1 theory predicts the complete elimination of the target species. This theory Lnn'n4 cled~4 
other, nnnies Infb nLr;$Kprinciple of competitiJve exclusion, but was known by several Uao; 

Sthe 




pac uarly pridocumentedexple of cmpettive' yi0 iAi win iso-7r 

tduh~tienis that of three secies Oof Ahts Ainto Califona ODac! ;nid undb ee,936~e a
 

~Roen, & Xennett, 1971). ,Aphytis is'n gtenus E yuenopteran~parasitasof uae~insects.
 
A. lanenanhnsis wAs Introduced in 1948 an a mea sof cntrolin r s l.'i t 
proved to eb effective, eopecialy in coastal areis, and inciden vto, osprearLthe 
citrus-growing parts of the state, itvirtually erabdicated the pro-exiostin pple atlo of e. 

-A.chrysomphali - also a parasite on red scale, but one which' was infetv-inotoln 

the population of the pest. In 1957, a third species, A. elinus, was introduced. i 
P.. ved to be highly effective in reducing populations of red scale, especially ininlad areas, 
where it rapidly displaced A. linrnanonsi . This is a convincing example of competitv 
displacement, but the principle has been applied intentionally in only a few instances,,nnd. c--~ 
with either equivocal success or none at all. The examples of attempted competitive cl 
uion having to do with snails will be treated ina later section. The nost carefully pre-, 
pared attempt to use competitive exclusion is the introduction of Aedes atbopictuson one of 
the Marquesas Islands in order to displace AedesuRolynesiensis, the vector of filariasis l 
(see DeBach, 1974). This introduction was preceded by studies of the two speciesin compe­
tition inthe laboratory (Cubler, 1970a, b, & c; Rozeboom, 1971; Lowrie, 1973a&b; Ali & 

r
 , ozeboom, al973).,.FAtors contributing to-the competitive . superiority--ofsA. albopictus..were. 
determined, And many tests were performed to ensure that X. albopictus, if successful, would 
not interbreed with the indigenous species nor inadvertently transmit anyother local disease 
agent. 

The results of this important experiment are awaited with much interest, not only because 
of the practical potential, but because the conditions and purposes differ so greatly from 
the wall-known successes in controlling agricultural pests by the introduction of biological 

agents. The first important difference has already been mentioned. Itis the use of
 
competition, rather than predation, to eliminate an undesirable species. It isunlikely
 
that competitive displacement of an agricultural pest is ever desirable, as the winner in
 
competition is almost certain to be at least as serious a pestnas the species it displaced.
 
In theory, such is not necessarily the case with carriers of disease organisms, because e
 
effective competitors need not be satisofactory hosts of the disease organisms that are the
 
ultimate object of attack.
 

The second important difference between the present example and the typical success 
tory in agriculture is the attempt to displace an indigenous species from its essentially. ­

undisturbed habitat. in the agricultural context, native species have become pests, and 
some of them have been controlled by introduced biological agents, but they were attacking 
agricultural plantings, and were not in essentially undisturbed habitats. 

The principles of evolution would seem to work against success in the introduction of
 
a competitor against an undesirable native species that has evolved to be adapted not only 

the climate and other, physico-6hem'ical parts of its environment, but also to the innumerable 
species of plants and animals that constitute its biological environment. Under such 
sconditiuns, the introduced competitor would have to be pre-adapted to maintain itself under 

)to 


the prevailing conditions, as well as being superior in direct competition with the undesirable 
species.
 

- - Despite the theoretical difficulties anid the paucity of examples of intentional
 
introductions of competitors, the number of successful introductions for other reasons is
 

The fact that many of these have had undesirable ­impressive, particularly on oceanic islands. 
consequence's may have contributed to a hesitancy in attempting introductions of competitors. 

research of the kind carried out by Rozeboom and his colleagues,Given careful preliminary 
however, such introductions are to be encouraged. 

There appears to be a valid reason for the ease of introductions onto oceanic islands 
, ~~as contrasted with continents, where nearly all introduced species are confined to habitats 

disturbed by man. Continental species must be adapted to a inuch larger arrofcoezsiLngCspecies than are those native to oceanic islands (MacArthur & Wilson, 1 a7).nhencefit 
is much more unlikely that a foreign species will be.strong enough c 

itself in the natural communities of continents than itIis in the case of island co= ies.
 



2~ ~ V ntrO*uct y6 is .i~~e Eons npe.UJrnna l 

KThie tempted Int rodue tLon oiony p.cies into a foreign e vtrM sn I I to 
uch ation e Li•.A e orde reanonsg nrabove. Once o i ov idntuce 

%iudesirabl serves as a warning that the properties of the iftrodued sbe Id be
 

thoroighly studied before any introduction. In Snail work, the c1 sic example of inadver
 
damge to that of the G int African Snail, Acatin uca Its rarityn in c .
 

allitidinal or oter n.e aeeas, mte ntly' dsrwhret
othe pacefissul 

ypot eia'! nheeas : s ~~fioln anSlyt
frgey o one
allend idtativei 1re of its0 potential oreo e p a
 

is a peat of major proportions (nead,1961), ,latreovr fewo if any pei are abl to use
 

it for food - one of the original purposes of its introducion. c s .p o d. i-'
 
efc $ II hvvr nd o _ ,.:.11beneficrlat to ph agtsece."Ti:reditsulrtt 1- Ihoelar

tha I thinsefta eue~ndte t~h co'nhi;TU; i£jJ 'iiidlfcuitpeto 

A second pnotential danger from the introductionof snails derive3' from the fact that
 

parasites of much veterinary importance are also transmitted by snails, and careful prelimin­
ary 


S 

work on this possibility should precede any introduciopln
 

and largely hypothetical source of concern comes from the following con31deration..,A final, 
the successful introduction of an additional competitor
Theagroup op peoeshis congpet en3, 


-
can only decrease the populations of those species already presenot, heeca e
 

beneficial to the target species. This result is theoretical, however, and occurs provided
 

among m unity.that no pirher-order interactions take place the bars of the conhy Thus, if
 

the target species and the introduced species had a combined detrimental effect on one of
 

the original co-apetitoars of the target species, the result of the successful introduction 
of a new competitor might not be the one intended. Such results' are not purely hypothetical,
 

as is shown in the exrerimental communities of ciliate protozoa described by Hairston at al.
 

(1968). Harm to the target species can thus not be guaranteed, even by the successful
 
introduction of a competitor.
 

2.1.3.2 Predation, including partasitism
 

The second kind of interaction with the environment which serves to lower the size of
 
p 2lations is predation. Given a predator or a parasite population which responds either
 

nerically or behaviourally t o an Increase in the abundance of prey, the populationof
 

the prey will be held to a lower level than it would be in the absence of the predator.
 

The key part of the foregoing statement is the implication of adenisty-dependent
 
relationship between prey and predatator populations. A great deal of theoretical-mathema­
tical effort has been spent on this subject (Lotka, 1925; Volterra, 1926; Hay,' 1973).
 

Laboratory experimentalseem to support various aspects of the theory (Gause, 1934; Huffaker,
 

1958; Luckinbilly 1973, 1974), in that stableor unstable oscillations of prey and predator
 
populationa are produced. In the field, events are less, predictably oscillatory, and the
 
successful introduction of a predator or parasite has frequently led to straightforward reduc­

4 

tion In prey populations (Deflach, 1974).
 

Based on a very large amount of experience, DeBach (1974) has developed a series of
 
organisms. '..'characteristics that are typical of effective natural enemies of undesirable 

As it Is rare to have such a compact synthesis, his conclusions and recommnendations are
 
given verbatim:
 

Exotic pests are obviously suitable subject for biological control by importation ­(1) 

of natural enemies, but native pests also have been controlled by imported enemies and-should
 

from' either­receive serious consideration. Effective natural enemies may be,lobtained abroad 
4the target pest or from species related to it or from the same type of rairohabitat. ~ 

(2) The ultimate success of a given natural enemy candidate'for importation cannot ""'!" 

'4pc
be''accurato ypredited in advance, but we canfkind and good.8C4 'poaitesTh
 
effectiveness of natural enemies can-be eVal'uated,-,xp ienal or 6 erw
 

conry* aet eocc' their potential4 est mated naftfvuIra -eflamYcS b
 



0
 

44cdto haye the fallowing curacteritic's:' (a) high-, , Merhpb hb~igh degree

host:, apecficity o r preference, (c good,reproduct Vec iy 
 a lavd 

d'&'aod adptatioiito a wide range o envyooeo absd e
characteristic is highaerching ability. I s ou-I'ng e ind tha1 realy efec ye 
e ter.i be carce inits native homae CUs,netloiioit regUeat n trs.hostpopulationarTheaa esnill eul. 

(3) Thereuually fecie ona l enemy becoes establishedeasily a rapi i,
hrln sually the fiorst y e t e i n n n. Often, +heffort 

hold
cof rrectlyde-enhot 

Swasted 'on ones that donot. Rather, additional pecies or strais_ of specie shld be sought.
Complicated and expensive programes are wotnecessarilyr

results. . . , 

() Multiple importation either simultaneously or chroxiologically of diverse natural 
enemy species is the onlyspractical manner of iporthe atune enemy for4
habitat, or the best combination for the entire 

v 
i ost range. 

(5)Multiple imporation of similar species of enemies ishaiatye. not ecoloically unsoundnc enreis eeavosne alnehsbs ybe.ndnS sbecause competition between natural enemies normsally 
a U

isnot detrimentaletohhostppulation

regulation;. in fact the displacement of a fairly effective established enmy pTeiesic 
 sb:.,'
anioth-ip orte dspcie s means that the seondione i even asmore effective and will produ ce 
even better host population regulation. Although competing naturl enemy species may'affectthe individual efficiency of each other, their combined effect in lost populationi regulation
 
is greater.
 

(81Th gneicsofnaurl eem ppu ainne to bes aorgivetO:"
(6) There usually is one best 'enemyfor each pest species intal
a given habitat, and one

frequently is sufficient for complete biological control. Often, however, a'second or 
third enemy species may.add to host population control. The best enemy species miay; differ 
for different host habitats; hence there is generally no single best natural enemy extending

1( throughout the range' of a pest species. Therefore, alinatural enemy species of any promise 
. should be imported and each one colonized in all of the different habitats within the range


of the pest species.
 

(7) The best natural enemy may not be found until all natural enemies P,
 

hence basic studies in biosystematics are of utmost importance and need in,
 
and support. Current knowledge is woefully inadequate.
 

4(8) 
 The genetics of natural enemy populations needs to be taken more into tCration.

Collections should be made over the range of a species with the view of obtainin- !r
distinct races or ecotypes which would best fit the host and the- new environment, o: of
 
obtaining sufficient genetic variability among the imported stocks so that natural 
 selection
 
would result in the best fit becoming established.
 

(9) From a practical standpoint, long-term basic ecological research on a "real" pest

species need not precede importation of new natural enemies. Such studies are not likely

to help a really effective enemy and obviously the enemy cannot effect control unless it is
 
imported. Any delay in discovery, importation and colonization of a really effective natural ' 
enemy merely lengthens the period that the pest species remains a problem. 

(10) No geographical area or crop or pest insect'should be prejudged as being- unsatis-.
 
factory for biological control attempts. 
 The wide variety of successful results now
 

('obtained from importation of natural enemies suggests that nearly anything is possile %~B~ 

(11) Direct pests (i e. one that at low population densities-directly damage,te 
<'marketable 
 item, such as fruit) are suitable obje6cts fori-io(gcal cntrol bu t, he probabi
ite for success may be somewhat lower than w'ith iru.Lrect peti~ hc'a is at, ht­
<population densities withou' asngeooi d~ae
 

econmic
out cauin amage. 
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over all other mathods of reducing populations
Habitat alteration has cartaln advante3e 


These advantae3 
can ba enumarated as follows:
 
of undesirable species. 


an effect on native species of undesirable organisms
(a) 	HabLtat alteration has as mnich 

in contro3t to the effect of introduced parasites or
 as it does on introduced specLea, 


espacially competitors, for which the clinncea of success are low.
 

the 
(b) In nany instance3 of habitat 	alteration, there are beneficial side effects, 

most outstandin3 examples being the increased usefulness of 
the land.
 

(c) The effect of habitat alteration is limited to he irmediate area involved, and 

should it prove undesirable, there is no danger that the effect will spread, such as 

the case with introduced competitors or predators.is 


There are also disadvantages of habitat alteration relative 
to the introduction of
 

enemy organisms:
 

(a) The expense of many kinds of 	alteration3 is great, and 
there is a continuing
 

This
 
expense of maintainiug such features as drainage ditches 

and flushing siphons. 


disadvantage is somewhat negated by agricultural benefits.
 

situations where it is impractical to alter, the favoured habitat
 (b) There are some 
An example would be larga irrigation canals, which cannot
 of an undesirable organism. 


be piped, although that is feasible for some smaller canals.
 

(c) In contrast to the introduction of parasites, predators 
or competitors, alteration
 

of habitats is not self-generating.
 

2.1.4 Genetic vaniulation
 

has been obtained in eliminating populations
In a few instances, spectacular succas 


kno-n to date involve insects. The
All e:aaple
of undesirable species by genetic means. 


method involves the liberation of very large numbers 
of sterile nales relative to the number
 

the introduced vales have been previousli"
In most exmples, 

sterilized by radiation. In one instance, use wasmade of a naturally occurring stock in which 

the local females. 

in the wild population. 


the males were cytoplasimcally incompatible with 

practical requirement of overvhelming a population genetically with 
steril 

The universal case of any

males appears to eliminate the poasibility of using this approach 

id the 


aponicum, as the intermediate hosts of the other 
human parasites are
 

schistosome except S. 


all hermaphroditic.
 

Onco=elania, the intermediate hoat of S. Jasonicum 
does have separate sexes, but the
 

populations that have been studied carefully 
(Mc!ullen et al., 1951, Pesigan et al., 1958)
 

the "sterile male"
 
did not ex-hibit numerical fluctuations of a sufficient 

ma3nitude to make 

technique attractive as a potential control measure.
 

2.1.5 Non-susceotible strains
 

is damaging to snails, as it increases the.death 
rate by
 

Infection with achistosmes 
1973), and decreases egg-laying to around 20% 

to 3.5 (Hairaton,a factor ranging from 1.3 

of that achieved by uninfected snails (Pesigan et al., 1958).
 

genetic strain resistant to the 
From these figures, it is easy to 	conclude that a 

thewould have a strong selective advantage over 
but alike in other respects,parasite, 

Inasmuch as local strains of snails vary 
widely in Lheir susceptibilit) 

susceptible strain. 
1967, 1968), Files & Cram (1949),


to schistosome infection (DeWitt (1954), HsU & HsU (1960, 


Barbosa & Barreto (1960)), it might appear anomalous that receptive strains 
should continue
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that the parasite is not without evolutionary capabi­
to cist. The obvious explanation is 

change3 in host susceptibility. Also,
lity, and is doubtless constantly adapting to 

the snail, and these 
rtt[lance to the parasite may have other effects on the 

biology of 

ra!7 couse selective disadvanta3es. 

to
 
1he existence of non-susceptibility is interesting, 

but at present there appeirs 


be little practical use that can be made of the phenomenon. 
Genetic analyses of suscepti-


Richards
 
bility have been carried out on Biomohalaria glabrata 

(Richards, 1970, 1973; 


The results indicate
 
6 !Ierritt, 1972) and Onconelania hupensis (Davis & Ruff, 

1973). 

that a number of loci are involved.
 

Inasmuch as non-susceptible strains interbreed freely with 
susceptible ones, the result
 

of their introduction into natural populations would 
most.likely be that they would be
 

It is conceivable, of course, that the noa-suscep­svainped genetically by the local strain. 


strain would spread through the selective advantage 
discussed above and might thus
 

tible 

Unlike competitor or predator species, non-susceptible
be of value in disease control. 


strains would not have the potential for making matters 
worse than before their introduction.
 

The overall prospects for effective control of schistosomiasis 
by this means appear to be
 

poor.
 

REDUCTION BY HABITAT ALTERATION3. SNAIL POPULATION 

agriculture

3.1 The Philippines - drainage, ponding, filling, and imoroved 

of snail control that has been assessed in a scientifically
The only non-chemical method 

effect on the transmission of schistosomiasis is 
acceptable manner with regard to its 


The most thoioughly documented cample is that of the joint W{O­
hnbitat alteration. 


Philippines project on the inland of Leyte.
 

Over the period of 1954.-56, the Project personnel 
devised a series of naturalistic
 

the snail that serves as inter­
of Oncomelania hupensis quadrasi,measures for the control 

The measures devised involved radical
 
mediate host for schistosomiasis in the Philippines. 


the habitat, making it unsuitable for the survival and reproduction of 
the
 

alterations of 

The kinds of alterations that were attempted were based
 snail (Pesigan et al., 1958c). 


1958b).
 
on thorough ecological studies of the snail over 

a two-year period (Pesigan et al., 


or very near the water line.
 
0. h. uadrasi is an amphibious snail laying its eggs singly at 


10 days of purely aquatic life, and
 
The nawly hatched snails require a period of up to 


Most habitats
 
thereafter spend over half of their existence out of water, 

but close to it. 


some were only shaded by large shrubs and trees.
vegetation; 


Whether small seepage areas, extensive rice fields1 grass-choked streams or swamps, all
 

Standing water did not
 

contained dense emergent 

habitats were characterized by gently flowing, or oozing 
water. 


support the snails.
 

Drainage of habitats was an obvious'measure, and was most 
successful when the drains
 

Instead of being distributed over
appeared aboveground.intercepted the water where it 


a whole field or swamp, the few snails remaining after 
drainage were confined to the sides
 

of the drainage ditch.
 

A less obvious method of dealing with habitats that could 
not be drained was to convert
 

them into stagnant ponds. From the practical'standpoint, these were converted into 
fish
 

Snails were unable to reproduce satisfactorily under 
this condition.
 

ponds. 


to change the rice planting pattern from the haphazard 
one
 

The third approach was 

This
 

employed to a regular spacing as recoi-mended by the U.S. 
Department of Agriculture. 


further permitted removal of the weeds that provided 
protection.for snails.
 

Properly implemented, all of these measures gave 
marked reductions in the number of
 

In most instances, the reduction
 
(Pesigan et al.,1958c, Hairston & Santos, 1961).
snails 
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less of the initial density. Care was taken to follow untreated
was eventually to 17. or 

in all of the early experiments, and these shGwed remarkably constant popula­control areas 

tionn, fluctuations rarely exceeding 15% of the initial population.
 

In 1156, after preliminary experiments were completed, an attempt was made to 
interrupt 

of Palo, Leyte, by the methodstrann-.1Li.tor. oC :ehistoN:u0.3-. in the uhole municipality 
could be attacked sLnultaneously, but by the end

that had been devised. Not all habitats 
had been made on the total snatl population of the area, andof 1957 an important impact 

were only 14.3% as many snails as had been in the area originallyby July 1959, there 
Omtting four large habitats .where no control was attempted,
(lairston & Santos, 1961). 


the reduction was to 5% of the initial density.
 

The effect of this reduction on the transmission of schistosomiasis was measured by
 

comparing age-prevalence data from 1954 (before any control was started) with data taken
 

Children under 10 years old (the group most sensitive to changes
in the same way in 1959. 

in transmission) showed a significant reduction in prevalence (Pesigan & Hairston, 1961).
 

Moreover, it was shown that the overall change in the age-prevalence curve was close to
 

what would have been expected had the snail control measures been completely effective in
 

stopping transmission. The adjacent untreated municipality of Tanauan was also surveyed
 

in 1954 and 1959, and there, the prevalence of schistosomiasis in children under 10 showed
 

a slight increase in prevalence, which was statistically non-significant.
 

Thus, the appropriate requirements of experimental design had been met, and it is
 

conclude that the snail control measures had been effective in interrupting
safe to 

transmission of schistosomiasis.
 

3.1.1 Costs and benefits
 

1he cost-benefit analysis of this project is complicated by the experimental nature
 

of the work, and the sometimes poorly quantifiable benefits of improved land use.
 

There can be no question that the cost of habitat alteration is high. In 1956, for
 

example, drainage cost around US$ 70 per hectare, while fish-pond construction was around
 

US$ 1250 per hectare (Pesigan et al., 1958c). The areas treated, of course, were only
 

those actually containing snails, and amounted to a relatively small fraction of the total.
 

The consensus was that agricultural benefits had to be taken ituto account in order to help
 

Some of these benefits 	were substantial. The rice yield approximately
Justify the cost. 

doubled that obtained by the previous routine, when the two methods were compared in a care­

fully controlled experiment. The added monetary value o. drained land was less easily
 

calculated, but there was no doubt about an increase in productivity. The cost of not
 
These are
controlling the disease has been calculated in a number of different ways. 


who conclude that the Philippines national plan
discussed by Macdonald & Farooq (1973), 

was projected to
for schistosomiasis control would be a profitable investment, since it 


cost less than 10% 
of the annual cost of the disease.
 

Israel - Control of water and of aquatic vegetation
3.2 


a special case among countries dealing with aquatic hosts of schistosomes,
Israel is 
because it represents a highly technical culture introduced into an endemic area. Little
 

transmission of schistosomiasis has taken place since the mass immigrations of the early
 

N. Gil, personal cotmunication). The success in
1950s (Saliternik & Witenberg, 1959; 


preventing transmission cannot be attributed solely to non-chemical methods, as molluscicides
 

various places, and extensive public health education was also important.
were used in 

Nevertheless, water control has played an important part.
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3.2.1 Irrigat ion water
 

Thu ir.portance of conservation of water in Israel ha3 been a significant if inadvertent 

factor in rcstrictin3 tthe breeding of Bulinus truncatus, the intermediate host of Schistoujoma 
h.C: Iv, u.-n. Most irrigation water is distributed in pipes, and in those cises where open 

ci 1 a.r0 u ;vi, thoey are coucrete-lined, and the water flows rapidly (more than 20 cin 
per econd) and interaittently as other parts of the system are irrigated (ittenherg & 
Sa1ltvrnik, 1957). These arrangements have restricted the habitats to natural stream 
cours s, drains, ponds and other reservoirs, plus a few very local places where the irrigatAon 
system has leaked. Continuous surveillance, combined with a vigorous health education 
programr. , has prevented the3e places from becoming sites of transmission. 

3.2.2 Pemoval of aquatic vegetation
 

Most authors on the subject have given evidence that several species of aquatic plants 
improve the habitat for both Bulinus truncatus and Biomphalaria alexandrina, the intermediate 
host of Schistosoma mansoni in the Eastern Mediterranean Region (see Dazo et al., 1966 for 

example). In Israel, removal of aquatic plants is stressed, and in one instance, the 
introduced water hyacinth, Eichornia crassipes, was eradicated by mechanical means. This 
operation also, in combination with increasing pollution, resulted in the the total elimina­
tion of Biomphalaria from its only known habitat in the country. 

3.3 Puerto Rico. Manipulation of water levels.
 

The habitats of some mosquitos have bhen made unsuitable through rapid changes in 

water levels in impoundments. The method was spectacularly successful in the lakes of 

rhe Tennssee Valley Authority, where growth of rooted aquatic plants has been prevented 
completely, leaving wave-swept shorelines that are unsuitable for the larvae of Anopheles 
quadra-:iculatus. 

It is natural that attempts should have been made to eliminate snail populations in 

the same way. In the Philippines the impoundments on which the method was tried were
 

too sioall for effective fluctuations (Pesigan et al., 1958c). 

The only documented example of the control of snail populations by this method is that
 

reported by Jobin (1970) in Puerto Rico. Following laboratory experiments on appropriate
 

rates and timing of drawdown (Jobin and Michelson, 1969), control of Bicmphalaria glabrata
 

w-2s achieved in a small reservoir.
 

The ultimate effectiveness of this method will probably depend upon the duration for 

which water must be stored. Thus) in an area with dependable rainfall or brief dry seasois, 
the loss of water involved in stranding snails would not be important, but where water lost 

cannot be recovered for months, it can probably not be spared, nor could the necessary 

return of the water to a higher level be achieved. 

3.4 China - relocation of canals
 

The assessment of achievements in the People's Republic of China is made difficult
 

by the absence of common standards in reporting, and the following coments might have to
 

be revised upon the receipt of more detailed information.
 

The elimination of schistosomiasis has been stated to be one of the country's goal s,
 

and among the methods used is extensive habitat alteration. The most impressive measure
 

taken has been the relocation of irrigation canals in endemic areas, and the filling of
 

the old, snail-infested waterways.
 

Given the degree to which the population is mobilized, the achievement appears to be
 

distinctly possible, and from the knowledge of the ecology of Oncomelania hupensis in the
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is very likely that the measures would be effective, at least 
Philippines and JApan, it 

The situation is such, however, that 
infestation of the new canals would
 

temporarily. it would be highly desirable 	to obtain 
If it were possible,appear highly probable. 	 area.affairs in this important endemic

the current state of 
an indep,!ndent assessinent of 

11TRODLICTIO.I 0. CCMPETITO­
4. 	 Sr;AlL 1'OPVULATION REDUCTION BY TiE 

of
control methods against the intermediate hosts 

to use biologicalkaong attempts 
been made in the -iacroduction of competing 

far the greatest effort, has
schistosones, by 

In the present report all snail species 
u~ed against schistosome vectors 

species of snails. 

will be called competitors, acknowledging 
that at least part of the effect may be 

through 

predation.
 

4.1 Marisa cornuaretis
 

This large ampullarid snail was introduced 
into Puerto Rico from South America 

around
 

As far as is known, the introduction 
was unintentional.
 

1950. 


4.1.1 Puerto Rico
 

glabrata had been observed and had
 of Harisa on Biomphalariathe influenceBy 1955 	
et al., 1956; Chernin et al., 1956). 

in the laboratory (Oliver-Gonzalezbeen evaluated feeder, 	 andas a conpetitivehost is two-fold:
of Marisa on the intermediateThe effect 

eggs and newly-hatched young. 
as an incidental predator on the 

other difficulties,experimental design and 
Field trials followed, and despite flawed 

of Marisathe effectivenessto demonstrateaccum-ulatedof evidence was a sufficient mass 	 1961, e.g.). Harisa 

in certrin ecological situations, 
specifically ponds (Radke et al., 


eliminate Biomphalaria from swamps, 
streams or irrigation canals (see Ruiz-Tiben
 

does not 

1969), but it has been an effective 

and important part
 
Palmer et al.,
et al., 1969, and 	 Among
 

of the overall campaign against BiomDhalaria 
in Puerto Rico (Jobin et al., 1970). 


are irrigationsuccessful
this form of biological control has been 

the habitats where 
Africa are important in maintaining popula­

night-storage ?onds, which in Puerto 
Rico and in 

Fluctuating water levels in these reservoirs,
 
tions of intermediate hosts (M&Xullen, 1973). 


following daily demand, has made them less 
attractive to Marisa than are more stable 

ponds,
 

but the difficulty was overcome by 
regular inspection and reintroduction 

(Ruiz-Tiben et al.,
 

1969).
 

is necessary in the use of 
to comment that persistence of effort 

It is important 	 Of the Ill night
of control of intermediate hosts. is with other formsMarisa, as it labrata after 	five 

storage ponds of Puerto Rico, discussed 
above, 10 still contained B. 


years of effort, and inspection showed 
that reintroduction of Marisa was 

necessary in
 

22-41 ponds in different years after 2/3 of them 
were judged under control by this 

means
 

1969).
(Ruiz-Tiben et al., 


4.1.1.1 	 Cost analysis 

into Biomphalaria­their distributionhabitats and 
The harvesting of Marisa from natural 	 1969; 

infested waters has been the subject 
of two independent analyses (Ruiz-Tiben 

et al., 


In each case, the cost of labour 
and automotive transport was calcu-


Jobin et al., 1970). 
 At the densities of Marisa
 

lated to be around US$ 0.03 per 
adult snail transplanted. 


which were found to be effective, 
this effort was estimate d to cost 

about 30% of the cost
 

of treating the same ponds with 
the best molluscicide.
 

It should be noted that in the 
well-documented study of Jobin 

et al. (1970), the supply
 

populations of Marisa were able 
to sustain a weekly removal of 

large adults amounting to
 

No detectable diminution
 
2 
of water surface, or one per 4.55 

m of shore line. 

one per 43 m
 

of the number available was observed 
during the 22 weeks of the study.
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Benefits obtained cn only be assessed through the destruction of BloThaliria, as
 
ria!lusicdes were used in habitatn of the kind3 not suitable for the use of {:L.
 
Moreover, the previlence of schLstoso:aia3l declined throughout Puerto Rico durinA the
 
perind of control effort (1954-1966), regardless of vhether spec,"ic efforts were made
 
-t ct :.l (Jobin ot al., 1970). Thus the anouttt of benefit achieved, in terms of
 
effurz c; cn ed, is nut specifiable.
 

It should be stated that in Puerto Rico there have been no reported injurious effects
 
of introducing MarAna, although various warnings have been given on the possibility that
 
it might damage young aquatic crop plants, as has been reported for other ampullarids in
 
Africa.
 

4.1.2 

The success reported from Puertc Rico has pronpted several proposals to use Maria
 
elsewhere. The only such project which has been adequately prepared for or properly
 
reported is the work done in Ejvypt. Laboratory studies demonstrated that Marisa is a
 
voracious predator on each of the three local snail species of medical or veterinary
 
importance (Bulinus truncatus, Biomphalaria alexandrine and Lymnaea cailliaudi). The
 
predator attacks not only egga and young, but fully adult specimens of each (Demian &
 
Lufty, 1965a, b, & c).
 

In addition to these studies, another cobt important piece of laboratory research
 
w3 performed. This was the test of the extent to which Marisa would feed on a large
 
number of species of plants, including aquatic pests and a large number of terrestrial
 
species, both beneficial and harmful (Demian & Ibrahim, 1969). The plants found acceptable
 
to the snails included eight species of floating and rooted submerged aquatics, plus 30
 
species of soft-leaved terrestrial dicotyledons. The snails did not feed satisfactorily
 
on any terrestrial or semiaquatic monocotyledons (18 specie3) and they also rejected 21
 
species of terrestrial dicot3, many of which produce noxious chemicals. Of special interest
 
in this study was the failure of harisa to accept rice plants, and although Demian and
 
Ibrahim are cautious about full acceptance of the re3ult,'rice had been a specific source
 
of concern in evaluating the potential effects of introducing such a voracious feeder.
 

The next step was to test the effect of Marisa on populations of undesirable snails
 
under conditions approaching those in the field, but in situations designed to prevent
 
its escape, should its introduction prove to be unwanted.
 

In a series of small experimental canals, well designed to prevent the escape of
 
Mqrisa, the results were the same as they had been in the laboratory (Kamel, 1973).
 
Bulinus truncatus was completely eliminated, regardless of the relative initial densities
 
or of the season in which the experiment was begun. Control populations of B. truncatus
 
continued to flourish.
 

There experiments seem to have removed any objections to full field trials in Egypt,
 
but Marisa should be tested equally carefully in Africa south of the Sahara before its
 
practical use is attempted.
 

4.2 Helisoma duryi
 

Ram's Horn snails of the genus Helisoma are popular for use in fresh-water aquaria.
 
These planorbids are well-adapted to aquarium life, and anecdotal reports have been made
 
from time to time of their displacing other species (Rasmussen, 1974). Helisoma duryi
 
is the species that has drawn the most attention, due to the vigorous efforts of
 
Dr G. Mandahl-Barth of the Denmarks Aquarium.
 

The species was brought to Egypt, and introduced into an outdoor concrete-lined pool
 
which had been used to maintain a supply of Bulinus truncatus and Biorr.phalaria alexandrina.
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One year later, EI. duryL.was abundant in the pond,.had spread to three others, and had
 

eliahiated the two species of intermediate hosts from all of them (Abdallah & flasr,
 

No controls are reported, and no experiments were carried
1973; Raimunsen, 1974). 

in canal3 or other flowing water, which characterize the normal habitats 

of B. truncatus
 
out 


Themoreor luss casual observations must be regarded as
and 1l. lexandrine in Egypt. 
i , lu-i71 if control of vectors. 

The proponents of the use of 11.duryi, however, felt sufficiently encouraged to carry
 

The first experiment, an introduction into a pond
out further experiments in Tanzania. 


near Nwanza, ended inconclusively as far as Biomphalaria pfeifferi was concerned, 
both
 

species disappearing during a drought.
 

The second introduction of Helisoma was into a series of experimental canals near
 

The data presented do not indicate that any reasonable experimental design was
Moshi. 

no indication of what either Helisoma duryi or Biomphalaria pfeifferi
used, as there is 


would have done in the absence of the other species. Both species persisted throughout
 

the study, and there was a general trend towards an increase in abundance of both 
species
 

in all canals. No convincing evidence is available to show that either species had any
 

effect on the other.
 

at variance with that of the original author (Rasmussen,
The foregoing interpretation is 

1974), whose discussion indicates encouraging results.
 

4.3 Pomacea haustrum
 

A second species of ampullarid snails has been investigated in Brazil by Andrade
 

(1969) and by Paulinyi & Paulini.(1970). Pomacea haustrum appears to act in much the
 

same way as Marisa against Biormphalaria glabrata. As far as we know, field experiments 

have not been attempted. The natural distribution of P. haustrum is over much of South 

A-merica. It thus appears probable that increasing its natural abundance will be difficult, 

except for introducing it into newly created habitats which it has not reached. 

4.4 Potamopyrgus jenkinsi
 

This minute hydrobriid snail has been proposed as an agent for the control of Bulinus
 

1965). The proposal was based on the observation of its having
truncatus (Doby et al., 

apparently displaced B. truncatus from a number of habitats on the island of Corsica, and
 

on its rapid spread over the continent of Europe. No follow-up is known to us.
 

4.5 Bulinus tropLcus
 

Like Heliso-a, Bulinus tropicus has been observed to displace Bulinus truncatus in
 

laboratory aquaria; and its use as an agent of biological control has been suggested
 

There are some features of its ecological distribution which
(Mandahl-Barth, 1965). 

suggest a complementarity with other members of the B. truncatus group of species. It
 

is known to be a host of Schistosoma bovis, however, and thus caution is indicated where
 

cattle are important. Alves (1956) has provided a description of an accidental field
 

experiment in Rhodesia in which B. tropicus displaced B. (Physopsis) globosus. The result
 

was only temporary, however, and B. tropicus was eventually displaced itself, with B. lobosus
 

returning to its former abundance.
 

4.6 Tarebia granifera
 

This thiarid snail is in the same category as Pomatopyrgus. It has been observed
 

to spread in Puerto Rico, and in some areas there has been a decrease in abundance of
 

Biomphalaria glabrata. Tarebia, however, is a satisfactory host for Paragonimus westerm.ani,
 

and its use as a biological control agent is not recomnended (McMullen, 1973).
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5. SNAIL POPULATION REDUCTION THROUGH m[1 INTRODUCTION OF PREDATORS 

There exist in the literature a great many casual observations of predation on snails 
by rx:,iy different species of animals. Ferguson (1972), for example, listu some 32 examples 
of pvreaion, documented by more than 40 references. Some of then are obviously pathological 

S cfa'.intr nt in aqu.tria; others are of no possib]ia practkcal imortance. Aside 
frt.':, Nirisa, which Fergusoni lists as a predator, only two examples have been the subject 
of sufficient study to warrant d!scription in this report, and the reader is referred to 
Ferguson's 1,jper for the remaining references. For analogues cornenta, see Levine (1970) 
and Berg (1973).
 

Simtlar remarks apply to the list of parasites, one group of which have been studied
 
extensively, and is discussed below.
 

5.1 Snail-eating fishes
 

Snails are eaten by a number of species of fishes, and various authors have supported
 
the use of fish in snail control. Inasmuch as fish ponds in many parts of the world
 
constitute potential sites for transmission of schistosomniasis, the use of specific kinds
 
of fish to keep down populations of intermediate hosts would be a major advantage.
 

Actual examples, however, are few, and are confined to Africa. De Bont (personal
 
cormunication) reports that schistosome bearing snails were kept out of fish ponds in
 
Zaire (then Belgian Congo) by the introduction of Serranochromis sp. (presumably S. macroce­
p8ala). The fish are palatable, and after consuming the snails are able to thrive on
 
other aquatic life, so that a continuous population can be maintained (De Bont & De Bont Hers,
 
1952). Serranochromis is only one of a number of snail-eating fishes in Africa, and
 
further work indicates that Astato-eochromis alluaudi may also be a potential agent for
 
control of snails (Mvogo & Bvard, 1964), but data from East Africa are inconclusive (N. Ansari,
 
personnl cornunication). Doubtless the nature and mnagermant regime of the ponds in
 
question would have an important bearing on the usefulness of these or other species of
 
fish. The East African work, for example, was carried out in small impoundments, not
 
intended to be managed as fish ponds.
 

The method could well be explored further, as there appear to be no potential ill
 
effects, so long as the method is used within the natural distribution of the fish species
 
in question. There are many examples of the unanticipated bad effects of the introduction
 
of various species of fishes. The recent escape of the "walking catfish" in Florida is
 
an example much to the point as members of its genus (Clarias) are stated by Mozeley (1951)
 
to be predators of snails.
 

5.2 Snail-eating insects
 

The great majority of successful examples of biological control of undesirable species
 

have involved the use of insects. This fact probably reflects both the effort of entomolo­

gists and the preponderance of insect species in part, but it also reflects the fact that
 
insects have properties that increase the likelihood of their conforming to DeBach's (1974)
 

list of qualities of good biological control agents. The power of flight and the tendency
 
to specific foods combine to increase searching ability and specificity for a host, and
 

they normally also have high rates of reproduction.
 

In theory, then, special attention should be given to insects that prey on snails.
 

5.2.1 Sciomyzid flies
 

These insects are highly specialized to feed on mollusks as larvae, and nearly all
 

of the hundreds of species which have been investigated feed on gastropods. Interest in
 

their use as agents of biological control was initiated by C. 0. Berg (1953), and has been
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sustained by him (Berg, 	1959, 1961, 1964a & b, 1966a & b, 1973) and his students (Berg
 

et al., 1959; Berg & Neff, 1959; Bratt et al., 1969; Fontana, 1972; Foote, 1959; 

Foote et at., 1960; Kaczynski et al., 1969; Knutson & Berg, 1963, 1964; Knutson 

et at., 1967; Neff, 1964; Neff & Bay, 1961, 1962, 1966). 

Sc1iyids hva proptrtiei that do not eatirely coincide with De~ach'r criteria. 

The adults of species that attack the aquatic snails that transmit schistoiomaes do not 

seek out the prey of the. larva for egg-laying, as would be desirable for a predator with 

a high sear:hing efficiency. The eggs are ordinarily laid emergent vegetation, andon 

the larvae munt find snails on their own. Conversely, the species in which adults seek 

shells are parasitoids of terrestrial snails. Theseout larval prey and lay 	 eggs on their 

species are also the mo3t host-specific of the known sciomyzids.
 

Counterbalancing these disadvantages is the fact that the species feeding on aquatic 

snails kill many more prey during larval development than do the parasitoids, which kill
 

a single specimen only.
 

An additional disadvantage of sciomyzid3 is the fact that they are most effective in
 

for example, found significantly higher predation
shallow water or on mud. Eckblad (1973), 


rates when the same number of prey were kept in water 0.5 cm deep than when the water was
 

10 cm deep.
 

Despite the difficulties, research on sciomyzidae should be encouraged, as many species
 

remain unstudied, and it is likely that desirable properties may be found among them.
 

Moreover, the demographic properties of the individual predator-prey systems are only 

beginning to be investigated (Geckler, 1971; Eckblad &.Berg, 1972; Eckblad, 1973), and 

the3e studies provide an extra basis for rational choice of control agents. 

an attempt to control a
One introduction of a sciomyzid species has been made in 


Sepedon macropus from Nicaragua was introduced into Hawaii in 1958
trematode parasite. 

for the control of Fasciola gigantica. The flies are known to have become established,
 

The attempt was
and to kill the intermediate host, Lymnaea ollula (Chock et al., 1961). 


not accompanied by any quantitative studies, and a practical effect cannot be reported,
 

either for the parasite or the snail host (Berg 1964b, 1973).
 

5.2.2 Other predaceous insects
 

Among the many species of insects that have been observed to feed on snails (Michelson,
 

and Ferguson, 1972, give extensive lists), the only non-3ciomyzid that has received
1957; 

more than cursory attention is the aquatic hemipteran Limnogeton fieberi, which 

was studied
 

in Egypt by Voelker (1966, 1968).
 

The species is an obligatory feeder on snails, and in quantitative studies, required
 
There appeared


an average of 126 snails to grow from first instar to the adult stage. 


to be no specificity of choice by the bugs, and virtually all local species 
of freshwater
 

snails were eaten. BiomDhalaria alexandrina constituted about half of the total, most
 

second half of the 6-7 week developmental period.of which were consumed during the 

obviously not preventing
Inasmuch as Limnogeton is abundant in the Nile Delta, it is 

the transmission of schistosomiasis, but such a voracious feeder 
on snails might possibly 

have a serious impact on populations of intermediate hosts, particularly 
outside its 

natural range in North and Central Africa.
 

It is necessary to call attention to the cautions given above (2.1.3.2.1) 
concerning
 

The cautions also apply to the Sciomyzidae.
the potential dangers of introducing predators. 
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6. THE USE OF NON-HUXAN TREMATODES AGAINST SCHISTUSOES AND THEIR S[1AIL HOSTS 

The lnst 10 Years have twitnessed a large amount of careful and interesting research 
infecting the same snails (seeon the interactions of different species of trematodes 

Lie, 1973, and Lirm & Heyneman, 1972 for recent reviews). 

of speciesThe stimulus for this work was the demonstration that certain co:nbinations 

the larval stages in the same snail (Lieof tr'matodes show marked antagonism between 

et al., 1965). The antagonism may take the form of direct predation by one species
 

on the other, or may be indirect, operating by chemically-induced degeneration of the
 

other species.
 

Happily for the experimenters, schistosome sporocysts are inferior to most redia­

producing species, especially the echinostomus (Kuris, 1972). The idea was thus conceived
 

that schistosome infection in snails coild be eliminated in naturL by massive infections
 

with echinostome miracidLa, which would be harmless to man or to animals important to
 

man.
 

The work has progressed to the point where a number of small-scale trials have been
 

in the field in Malaysia and Thailand. Some of these field experiments have
carried out 

1970, 1971, 1974a & b). In the experiments
been successful; some have not (Lie et al., 


in which the schistosome (S. spindale, a parasite of the water buffalo) was eliminated,
 

it was possible to achieve the very high infection rate of 70% of Echino3toma malayanum
 

Where for one reason or another, this could not be achieved,
 

negative results were obtained. One of the difficulties was caused by epidemics of
 

a microsporidian hyperparasite in both trematodes. The microsporidia affects Echinostosoma
 

more than Schistosoma, thus hampering the former. In successful experiments, the
 

snail population was severely reduced, in addition to the direct affect on the schistosome.
 

This is due to increased death rates and decreased fecundity caused by the parasites.­

in the snail population. 


In an unsuccessful experiment in Thailand, the snail infection rate could only be.raised
 

to 51.5% (Lie et al., 1974b), despite the introduction over seven months of 596 million
 
Failure to obtain
echinostome eggs into two ponds estimated to contain 13 000 snail-. 


a higher infection rate was attributed to the high turbidity and rile loss of eggs in the
 

silty bottom. The snail population was not measurably affected.
 

As intriguing as this approach to schistosome control may be, there are practical
 

problems to its extension, and they may prove to be insurmountable. The results
 

emphasize the necessity of achieving a very abnormal infection rate of the antagonistic
 

species in snail- (70% or more); and this is easily seen to be necessary on theoretical
 

In order to achieve such rates, hundreds of millions of eggs were introduced into
grounds. 

2


small ponds covering 77 m
2 "to less than 1000 m . The calculated success rate of these
 

eggs is unexpectedly poor, based on estimated population sizes and the assumption that the
 

snail host, Indoplanorbis exustus, has an average survival comparable to that of Biomphalaria
 

alexandrina in the field (Hairston, 1973). If the assumption is correct, the best
 

experiments involved success rates of eggs of around 1-2% slightly worse than natural
-
success of eggs of Schistosoma japonicum (Hairston, 1962) or S. mansoni (Hairston, 1965).
 

Lim & Heyneman (1972) make the point that only about 3;rrat7 were nee?d to keep
 

the experiments going. Extrapolation is dangerous, but these iri'olled sn 1.populations
 

of up to 8000 per pond. In Palo, Leyte, the staniLng crop of snail: (Onc *:lania hupensis
 

quadrasi) was calculated to be around 107 000 000 (Hirston & Santos, 1961' Other 

factors being equal, using larval antagonism as a c -atrolmeasure in Palo .. Id have involved 

a colony of rats numbering in the tens of thousands. It is clear that bei, :e the method
 

can !'e consideved to have practical value, the efficiency of the system musL be improved
 

many fold, and that will require a major research effort to find suitably efficient parasites
 

and to develop mass culture methods. 
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7. RECOVENDATIONS
 

have been triedof the methods thatwith the 	descriptionOur corments in conjunct: -n 
the various methods of non-chemicol control. 

we have regardingshow the 	 rejervations that 
In addition to
 a completely unqualified manner. 
We are unable to endorse any method in future research in this

be::n asked to make recorxTendations for
thl ,.A.Utti:LU, we have 

arca. Accordingly, we recor.aend Lhat: 

of making the effective habitat alterations
research 	on means7.1 The Organization promote 

branches 	of governmentsthe affectedattractive to
and the improvenents in land use more 

land developmentThese include especially public works,
other than health departtenrs. 
and agriculture. 

and benefits of having irrigation
 
7.2 The Organization encoerage research on costs 


water and irrigation dralns placed in undergroud 
conduits, especially in areas of very
 

the Nile 	Delta.
use stich 	as
intensive land 


7.3 The Organization sponsor research to resolve 
the question of potential damage by the
 

snail Marisa cornaretis to either:
 

any stage of growth or
7.3.1 rice plants at 


to the native aquatic fauna and flora of 
other parts of Afr-ica. The latter studies
 

7.3.2 

should be carried out with the same degree of 

precautions against escape that have been
 

used in Egypt.
 

If rice plants are unharmed under Egyptian conditions, 
the Organization should sponsor
 

7.4 

field trials of the use of Marisa under natural 

conditions in canals and drains.
 

search in the tropics of both hemispheres 
for sciomyzid
 

7.5 	 The Organization encourage 


other obligatory snail predators having the 
following attributes:
 

flies or 


High search efficiency for the itermediate 
hosts of schistosomes and
 

7.5.1 


Greater effectiveness as predators in water 
more than a few centimeters deep.
 

7.5.2 


7.6 The Organization encourage field trials of appropriate sciotnyzids and of 
Limnogeton
 

The trials should take place on small islands 
where the effect of the introduction
 

fieberi. 

can be evaluated, and where the introduction 

can be terminated in case of bad effects.
 

the us! of snail-eating fishes in any permanent
 
7.7 The Organization encourage research on 


impoundments, especially those not intended 
for use as fish ponds.
 

7.8 The Organization encourage search for agents 
or methods of biological control that
 

All agents now regarded as valuable are efferctive 
only
 

can be used in flowing water. 


in still water.
 

7.9 The Organization encourage interaction between 
workers interested in non-chemical
 

means of 	snail control and those experts in 
biological control in the field of agriculture.
 

The experienze of those experts is contradictory 
to the untested opinions of some schistosome
 

biologists (see, for example, DeBach, 1974 and Wright, 1968).
 

The Organization make efforts to obtain as much scientifically reported infomnation
 7.10 

as possible about snail control efforts in the People's 

Republic of China, including an
 

assessment of the effectiveness of different methods, 
and of the result of the efforts
 

on transmission of schistosomiasis.
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