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ABSTRACT

Oncomelana hupensis(Gredler, 1881) isanintermediatehost of Schistosomiasisjaponicain China.
In order to understand the factors controlling sedimentation and drifting of adult snails and snail eggsin
rivers, three aspectswereinvestigated by experiment. Firstly, the specific gravity of the snail eggswhich
wasfoundtobe2.29 g/cm3; secondly, therangeof dropping speed of thesnail eggsthrough awater column
which was found to be 1.19 to 3.77 cm/s; thirdly, aformulato determine dropping speed of the eggs was
established. The formulawas statistically validated by comparison with observed values. The results are
relevant to both the devel opment and design of irrigation schemes, and al so to river management, where
dispersal of snails and their eggs needs to be controlled.
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INTRODUCTION

Schistosomiasis is how endemic in 74
countries and territories of the world and
Schistosoma japonica is mainly distributed in
Southeast Asian and the Western Pacific Region
(WHO, 1991). One of the most difficult problems
for schistosomiasis control is the dispersal of the
snail intermediate host along rivers and irrigation
schemes. Thisdispersal expandstheendemicareas
of schistosomiasis and increasesthe prevalence of
the disease (Hunter, 1993; Mott, 1990). It is
important, therefore, to explore methods for
controlling the snail host. The ecology of thewater
snails in relation to water flow has been well-
researched and some effective models have been
proposed (Dussart, 1987; Yin et al., 1987; Bolton,

1988; Xuand Fang, 1989; Yanget al., 1992; Green
etal., 1992).

S japonica is mainly distributed in eight
provincesinthe southern part of China, withfoci in
five provinces a ong the middle and lower reaches
of the Yangtze River (MPH, 1991; Mao, 1990).
Oncomelania hupensis, theintermediate snail host
of S japonica, ismainly distributed on banksides
of rivers, ditchesandirrigation schemesthroughout
theflood plain and the snail habitatsareincreasing
year by year. Thediseaseserioudy threatensfarming
and the daily life of local people, and also affects
the socioeconomic development of these areas
(MPH, 1989; Chen, 1989; Xu and Fang, 1990).
Thus, snail control is one of the most important
factors for disease control. To understand the
parameters which might control the drifting and
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dropping of snails and their eggs in rivers, the
experimentson specific gravity and dropping speed
for the adult snails have been carried out (Xu et al.
1996). The aim of present study was to carry out
measurement on the specific gravity and dropping
speed for the eggs of O. hupensis, to contribute to
the devel opment of asolid basisfor the prevention
of snail dispersal.

MATERIALSAND METHODS

Snail eggswereobtainedfromsnail habitats
inHan Y ang county in Hubei provinceat theend of
April 1997. Adult snailswere collected and put in
a bowl of mud at 25 °C for 15 days. After two
weeks, the snails were removed and snail eggs
were washed from the surface of the mud in the
bowl. All eggs selected for measurement were in
theprimitivegut embryonic stage. A 25ml specific
gravity flask wasused to determinespecificgravity.
Dropping speed was measured in a water-filled
glass tube of 160 cm in length and 4.5 cm in
diameter, in which a water column of 130 cm
length was available to observe the eggs dropping.
Measurement of the specific gravity of the snail
eggswascarried out inaccordancewiththeroutine
measurement method for the determination of
specificgravity of river siltin Chinaof Sha(1963).

The snail eggs washed from the mud bowl
were collected by suction tube in atissue culture
dish9cmindiameter. Thesnail eggswereweighed
and separated on Whatman’ s No. 4 filter paper for
8 h to absorb excess surface water from the eggs.
The flask containing the eggs was put into a
desiccator for 8 h to continue the drying process.
Thesnail eggswereweighed, placedinagraduated
flask and madeupto 25 ml; theflask wasthenfilled
with distilled water and shaken gently beforebeing
weighed on a balance. Thus the weight included
graduated flask, the snail eggs and distilled water.
The distilled water and snail eggs were then

discardedfromtheflask. Theflask wasdriedinside
and outside, distilled water was added to the level
of 25 ml and the flask wasweighed again; thusthe
weight included only graduated flask and distilled
water.

Thefollowingformulawasusedtocalculate
the specific gravity of the snail eggs:

SGe=0ge/9e* 9192 SGhzo

where,

SGe = Specific gravity of the snail eggs. (g/
cmd)

0. = Weight of the snail eggs (g)

0, = Weight of flask plusdistilled water (g)

0, = Weight of the snail eggsplusflask and
distilled water (g)

SGy,o = Specific gravity of distilled water
at 4 °C (glemd)

M easurement of dropping speed of snail
eggs in stable water. The diameter of each snall
egg was measured under the microscope. The egg
was put into the 160 cm glass tube and dropping
speed was measured directly (MWE, 1965).

Establishment and deduction of formula
for dropping speed of snail eggs. Theformulafor
snail eggsdropping speedin stablewater wasbased
on the established principle for measuring the
dropping speed of around object (Qian and Wan,
1983). The difference between the theoretically
predicted and themeasured valueswas statistically
investigated.

RESULTS

Specifix gravity of snail eggs. The mean
specific gravity was 2.29 + 0.0162 g/cm3, ranging
from 2.25 to 2.33 g/cm3.

Dropping speed of the snail eggs. The
diameter of each of 84 snail eggswasmeasured; 74
eggs had shapes which resembled a spherical pill.
Therange of diameter of the snail eggswas0.43to
0.83 mm; the dropping speed of the snail eggswas
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248 + 0.2614 cm/s ranging from 1.19 to 3.77
cm/s.

Establishment and deduction of the
formulafor dropping speed of the snail eggs. A
snail egg drops with uniform acceleration when
water resistance and the specific gravity of theegg
become balanced. Because the shape of the snail
eggsissimilar to spherical pill, theforce (G) acting
on the eggs in stable water is given by G = 1/6*d3
(757 I—— (1) (Qian and Wan, 1983).
where,

G = Gravitational force acting on the snail
eggsin water ()

F = Water resistance

W = Dropping speed of the snail eggs in
stable water (cm/s)

Ca = Resistance coefficient

y1 = Specific gravity of the snail eggs (o/
cmd)

Yo = Specific gravity of water (g/cm3)

g = Gravity plus speed (cm/s)

d = Diameter of the snail eggs (mm)

Snail eggswhich drop in water meet water
resistance. The resistance equation of the snail
eggsin stable water is
F=Ca*y, * W4* d?* w?/2g........ 2

When G =F, the resistance snail eggs drop
withuniformaccel eration. Theeguationistherefore

Ca=4/3(y;-Yo) /Yo * gd/ WA............ ©)
Based on ageneral principle of silt motion,
there is a resistance coefficient (Rd ........ aso

called circumflow Rd). The function of the
relationship is given by :
Ca=f (Rd)............ @)
InwhichRd =wd/ v, where w = dropping speed
of thesnail eggs; d =diameter of thesnail eggs; and
v = flow rate. When a correlation was made with
the experimental data, the result was
Ca=250/Rd............ 5)

Therefore, the dropping speed formula of
the snail eggsin stable water can be formed from

equation (3) and (5), and is:
W =4/750V * (Y1 - Yo) / Yo * 9..cuncnee. (6)

Theunit of each symbol intheformulais: w
=cm/s; d=cm; y; =2.29 glem?; yp = 1 g/cmS; g =
98 cm/s?, which can change with the water
temperature.

A ttestwasusedtoinvestigatethedifference
between the practical measured value and the
predicted value of the dropping speed. With P >
50%, there was no significant difference between
the predicted and measured value.

DISCUSSION

Oncomelaniahupensi sisdistributed mainly
inmarshland andlakesin southern China. The peak
egg laying period is spring and autumn of every
year. Thesnail eggsarelight andsmall, sothey drift
easily in the flood season. Once the eggs settle in
suitable hatching sites, new snail populations
develop. Therefore, it isimportant to try to control
the dispersal of snails and their eggs in irrigation
schemes in endemic areas.

Thesnailslay eggs at the edge of lakes and
rivers. When eggs are laid on moist mud, the eggs
becomecovered with soft mud sothat they havethe
appearanceof asmall mudpill. It hasbeen observed
that if the mud layer comes off at the first
development stage of the eggs, the eggs do not
developintoajuvenilesnail (Guo, 1983). Thus, the
mud layer seems to plays an important rolein the
growth phase of the snail eggs. Microscopic
observation showed that the drying procedures
used here did not damage the internal or external
physical and biological characteristics of the eggs.
The measured valueswould therefore appear to be
reliable.

The specific gravity of the eggs of O.
hupensis is an indispensable basic physical
parameter in the cal cul ation of dropping speed and
drift distance for snail eggsin still- and running-
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water. This information may contribute to a
theoreti cal basi sfor thepreventionof snail dispersal
inthefied.

Based on the dropping speed of snail eggs
measuredinthisstudy, thedrifting styleof thesnail
eggs can be compared with the dropping speed of
siltinrivers. Usually, 0.5 mmdiameter silt particles
aresuspended in flowing water but drop at arate of
5.67 cm/s in dtill water. Our results show the
dropping speed for snail eggs to be 1.19 to 3.77
cm/s, which is lower than the result for silt that is
suspended as drift in rivers. Therefore, it can be
inferredthat snail eggdispersal will atleast conform
withthedrift of siltintherivers. Theseobservations
may havepractical valuefor devel opingengineering
measures to control and mitigate the dispersal of
snails and their eggs.

CONCLUSIONS

Investigationswerecarried out into specific
gravity and dropping speed of snail eggs and an
appropriate formulahas been devised to link these
parameters. Statistical analysis showed no
significant difference between measured values
andthevaluespredictedfromaformulafor dropping
speed based on Newtonian principles. The result
could be used asabasic parameter in the control of
Oncomelania hupensis when water conservation
facilities are designed or rebuilt in areasin which
Schistosomiasisis endemic.
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