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Schistosomiasis is one of the most widespread and important human
diseases, incapacitating many millions of people and causing irreparable
economic loss. It has an added importance today, as better travel facilities
have increased the danger of its spread. The disease is an international
problem, and international methods of attack must be used if we would
hope to control it.a

This is not the first time that an effort has been made to bring before the
world a realization of the importance of schistosomiasis. In 1938, Hilmy
Bey,5 Official Delegate to the Health Organization of the League of Nations
and Under-Secretary of State to the Egyptian Ministry of Public Health,
asked the Health Committee of the League to undertake work on schistoso-
miasis similar to that undertaken by its Malaria Commission.

The Health Committee 6 reported on the disease, and recommended
further research into the problems of epidemiology, prophylaxis, and
education and propaganda.

This representation to the Health Section of the League of Nations
failed for the following reasons:

First, the committee of experts was not representative of the areas
affected. Experts should be drawn from all countries where schistosomiasis

* Based on a printed memorandum, Schistosomiasis (bilharziasis), a world scourge, Government Press,
Cairo, 1947, presented to the fourth session of the Interim Commission of the World Health Organization,
The author states that the memorandum " does not present a complete picture but it gives, in outline, the
more salient facts connected with the disease in Egypt. "

a The first Health Assembly adopted the recommendations contained in the third report of the Committee
on Programme that a nuclear committee of experts on parasitic diseases and a panel of experts possessing
specialized knowledge of such diseases should be established, that the staff for this group of diseases should
include at least one well-qualified parasitologist with field-experience, that the group be given number three
priority, and that the first object of study in the group should be schistosomiasis. (See Off. Rec. World
Hlth Org. 13, 309).

At its second session, the Executive Board noted that the establishment of an expert committee on
parasitic diseases had been recommended by the first Health Assembly, but that adequate funds for its estab-
lishment had not been provided. (See Off. Rec. World Hlth Org. 14, 23). - ED.
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constitutes a major problem. Egypt, with 10 million people infected, the
rest of Africa with a still larger number, Japan with a probable 50 millions
of its population suffering from the disease, China with certainly more
than 100 millions infected, and South American countries, anxious about
the present alarming spread of schistosomiasis, should all be represented
upon such a committee.

Secondly, at no time did the full committee appointed ever meet to
discuss schistosomiasis. There should be some method of obtaining
written reports from each member of a committee, so as to have the views
of a full session even in the absence of some of its members.

The third reason for the failure of the League of Nations attack on
schistosomiasis was a lack of sufficient data relating to the disease. World-
wide data are now available as a result of discoveries made during the
war. Countries which knew little before now know much about the disease,
because of the wide distribution of military forces throughout the world.
The USA, although it has no schistosomiasis within its own borders, came
sharply up against the problem in its military operations in China, the
Philippines and the islands of the Pacific. The US Army, Navy and Health
Departments took immediate and vigorous steps to combat the disease,
sending experts to the areas involved. At one time, over 3,000 soldiers from
the Pacific theatre of war were invalided home to the USA with acute
Asiatic schistosomiasis. The existence of a suitable snail-host in the USA
would constitute an active danger and a real possibility that schistosomiasis
might become endemic.

There are many experts today with a large amount of specific and perti-
nent data on schistosomiasis as a world disease. These men should be
co-opted for work on the committee, and there should be a departmental
division of the experts into molluscologists, biochemists, parasitologists
and pharmacologists.

The whole subject of schistosomiasis should be studied and surveyed
by the experts of the World Health Organization, special emphasis being
placed upon snail-control, prevention of pollution, and mass treatment of
human cases. There should also be a thorough zoogeographic study made
to assess water, plant, irrigation and drainage conditions as related to snails
and their natural enemies.

Before legislation is enacted, it should be most carefully considered from
the viewpoint of the possibility of its enforcement. Active measures of
snail-control and patient-control should be undertaken only after field-
studies.

Intensive research on the production of better molluscicides and ver-
micides should be undertaken as soon as possible.
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1. HISTORICAL

Vesical schistosomiasis was known to the ancient Egyptians, as evidenced
by a good clinical account of the disease found in a papyrus.13 Proof of its
occurrence is shown by the presence of ova in mummies and canopic jars of
mummified viscera.15

The first published record of the discovery of the causative agent is
dated 1852, one year after the post-mortem discovery of the worm in the
mesenteric veins of a patient in Kasr el Aini Hospital, Cairo, Egypt, by
Dr. Theodor Bilharz.1 The first published account of the naming of the
genus Bilharzia was by Meckel von Hemsbach 9 in 1856, two years previous
to Weinland's 17 naming of the genus Schistosoma.

In 1864, Harley 4 used the generic name Bilharzia for a blood-fluke
occurring in South Africa. In 1864, both Harley and Cobbold3 held the
view that a mollusc acted as intermediate host, but all workers failed to
discover the host until Miyairi & Suzuki,12 in 1913, first found that a
mollusc (Katayama nosophora) was the vector of Schistosoma japonicum in
the Kyushu area in Japan. A few years later, Miyagawa 11 verified their
findings. In 1915, in Egypt, Leiper7 found the two intermediate hosts
(Planorbis boissyi and Bulinus truncatus) of Schistosoma mansoni and
Schistosoma haematobium. Leiper also showed that the adult worms of
each species were different.

2. LIFE-CYCLE OF THE PARASITE

The genus Schistosoma includes three species well known as parasitic to
man: S. haematobium, S. mansoni and S. japonicum, the first causing vesical
schistosomiasis, the second and third the intestinal type of the disease.

The adult worms live in pairs in the portal system of man, the primary
or definitive host, their chosen site being the vesical plexus or the mesenteric
plexus round the colon. Here the females lay numerous eggs, which,
escaping through the stools or the urine, reach the water and liberate the
miracidium or first larval form. This form swims freely in all directions
seeking a specific snail, which it must find within eight hours or it will die.
Inside the snail, it develops through other larval forms and multiplies,
finally emerging as cercariae. This last larval form is the infective form
which enters man by boring through the unbroken skin. The cercariae
must find man on the day of metamorphosis or they are unable to enter.
Entrance is accompanied by an intense burning itch, with a resultant derma-
titis. Once inside the body, the cercariae reach the liver by way of the
lymph or the blood-stream, where they become adult and mate. The two
sexes remain in copula and go to their final abode in the terminal blood-
vessels near the bladder and colon.
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3. DISTRIBUTION AND IMPORTANCE OF SCHISTOSOMIASIS

The disease is widespread, causing disability and death to vast numbers
of people, and resulting in incalculable economic loss to the world. It has
been estimated by Faust that " In China alone probably more than
100,000,000 persons are exposed to infection. The disease is serious and the
prognosis poor, since the worms are long-lived and re-exposure to infection
is common."

Almost the whole continent of Africa suffers from the disease and much
of the Old and New World between latitudes 380 N. and 350 S.; but within
these latitudes there are areas free from parasites. Milton 10 states that the
principal areas where no species of the parasite has been found are India,
Burma, Siam, the Malay peninsula and the Sunda Islands in the Eastern
Hemisphere; the USA, Mexico, the States of Central America, Haiti and
the West Indian Islands north of latitude 190 in the Western Hemisphere,
together with the islands of the Pacific.

An early report by Faust showed Brazil to be free from schistosomiasis,
but more recent writers give its distribution in that country (Vianna Martins
& Versiani dos Anjos,16 1938; Pinto & de Almeida,14 1945).b

Prof. N. Hamilton Fairley recently told the present writer that, in his
opinion, schistosomiasis was the most widespread and important human
disease in the world today. Not only human but some animal schistoso-
miasis is of great economic importance. Schistosomiasis of cattle is so
important that it has received the attention of the Bureau of Animal
Husbandry in the USA and other countries.

In urinary, intestinal, and Asiatic schistosomiasis, every organ of the
body may be affected. But the main damage to the tissues by S. haemato-
bium is confined to the urogenital system, and that caused by mansoni
and japonicum to the digestive system. In all three, the liver is invaded
and shows cirrhosis.

When the cercariae enter the body, many of them go astray and develop
to mature worms which produce eggs in such unlikely spots as the brain,
eye, spinal cord, lungs, skin, spleen, testes, female genitalia, and arteries.
Serious pathological conditions arise in many unusual sites, but there is,
for each species, a definite site of predilection, and the vast majority of
adult worms take up their abode in those sites and produce localized patho-
logical changes. Most of these changes are due to the presence of eggs
in the tissues, to poisons excreted by the worms, or even to poisons excreted
by the eggs themselves.

The clinical picture of schistosomiasis, with its symptomatology of
anaemia, underdevelopment, undernourishment, asthenia and general

b See also paper by Meira in this number of the Bulletin. - ED.



SCHISTOSOMIASIS 23

debility, is stark and terrible, especially when one considers that it spreads
itself over a vast part of the world and involves over 150,000,000 people.
It becomes an outstanding reproach when one considers that it is a con-
trollable disease.

4. TREATMENT

Intravenous antimony injections for the treatment of schistoso-
miasis were used for the first time by McDonagh 8 in 1915. In 1918,
Christopherson,2 at Khartoum (Sudan), used potassium antimony tartrate
in the treatment of the disease and published his work.

Upon the suggestion of Day, this treatment was first introduced into
Egypt in December 1919, in the first Anthelmintic Annex, established in
Kasr el Aini Hospital, Cairo. In quick succession, further provincial
annexes were instituted, and from 1924 onwards a uniform method of

TABLE I. CASES OF SCHISTOSOMIASIS TREATED IN EGYPT, 1924-1945

Number of cases

Year Numberof units

1924 6
1925 ... 12
1926 ... 18
1927 ... 33
1928 ... 53
1929 ... 55
1930 ... 57
1931 ... 56
1932 ... 56
1933 ... 56
1934 ... 56
1935 ... 56
1936 ... 56
1937 ... 63
1938.. 80
1939 ... 82
1940 ... 85
1941 ... 87
1942 ... 87
1943 ... 94
1944 94
1945 ... 94

Schistosoma
haematobium

317,412
447,316
375,608
357,402
409,917
389,176
441,046
440,593
526,039
636,298
703,949
804,162
532,007
521,269
555.359
528,070
507,464

cure-registration was adopted.

Scr,istosoma
monsoni

47,668
94,483
125,140
122,963
158,422
99,880
98,816

101,021
97,674
107,261
108,820
87,981
85,753
85,031
73,424
75,719
77,402

Total
cases
treated

46,945
44,542
85,222

180,661
175,641
254,187
326,160
251,423
281,990
311,415
311,067
354,347
318,105
362,278
419,261
468,149
392,736
432,741
402,076
387,342
385,623
388,485

Total IAverage
injections injections

given per
patient

359,147
349,334
597,427

1,023,663
1,131,532
1,813,288
2,468,179
2,171,442
2,300,347
2,816,172
2,541,201
3,444,130
3,008,589
2,875,362
3,653,418
4,186,196
3,600,893
4,002,735
3,650,077
3,527,622
3,423,332
3,800,868

7.7
7.8
7.0
5.7
6.4
7.1
7.6
8.6
8.2
9.0
8.2
9.7
9.5
7.9
8.7
8.9
9.2
9.2
9.1
9.1
8.9
9.8

The number of anthelmintic units was
increased in successive years, and their administration was attached to the
General Hospitals Section of the Medical Department of the Ministry
of Public Health.
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In 1928, a special Endemic Diseases Section was created to direct the
anthelmintic units, and since its establishment the work has been greatly
extended. Today, each of Egypt's 97 districts, averaging a population
of 150,000, has a treatment unit.. Of these units, 7 are stationary, 31 are
branches of the general and district hospitals, and 59 are travelling units.

The treatment given is the intravenous injection of 1.2 g. of tartar
emetic (potassium antimony tartrate) in a 6 % solution in a series of 12 injec-
tions, 1 injection being given every other day. Apparent cure is attained
by 12 injections.

Statistical data are available since 1924. The number of cases treated
annually increased from 46,945 patients in 1924 to 388,485 in 1945. The
total number of injections given in 1924 was 359,147; and this increased
to 3,800,868 in 1945. This means that the average number of injections
per patient increased from 7.7 in 1924 to 9.8 in 1945. These figures illus-
trate the extensive efforts at general treatment of the population.
A law for the compulsory treatment of schistosomiasis was promul-

gated in 1941 (Law 58), and during 1943 it was applied for the first time
in the Province of Faiy'um.

Of 107,490 new patients examined in 1943, 43,169 were infected with
schistosomiasis; 32,397 of these began a course of treatment and 31,713
completed the course. During 1944, difficulties were encountered in induc-
ing patients from distant villages to attend, and a new plan for transferring
the examination and treatment to the villages themselves was brought
into action. The establishment of light mobile units was very successful
in reducing the number of absentees. It was also decided to provide every
unit with 20 beds for the treatment of markedly anaemic or debilitated
patients.

Effect of Treatment on Incidence of Surgical Complications

In the early days, severe surgical complications of schistosomiasis
ravaged the patients. Noticeable among the serious complications of
schistosomiasis haematobium were genito-urinary lesions due to infiltra-
tions of eggs, papillomas, ulcerations, fistulae, malignant growths, stones,
and secondary infections. The intestinal type of the disease produced
similar symptoms due to infiltration of eggs, and cicatrization in the large
bowel, liver and spleen.

Extensive treatment carried out by the units was successful in diminish-
ing both the number and the severity of the complications, and it is now
fully acknowledged (1947) that they are of much rarer incidence. Sta-
tistics collected from the in- and out-patients of general and district hospitals
are available from 1925 to 1933. They show that surgical schistosomiasis
cases, which in 1925 amounted to 50.7 per 10,000, fell to 2 per 10,000 in
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TABLE II. INCIDENCE OF COMPLICATIONS IN PATIENTS ATTENDING
GENERAL HOSPITALS IN EGYPT, 1925-1933

Rates per 10,000 patients of

Year Total number
of patients surgical cases vesical urinaryofveiaurnr

schistosomiasis calculus fistulae

1925 563,149 50.7 10.4 3.1
1926 ......... 677,674 37.2 8.3 2.4
1927 773567........ 7 27.8 6.2 1.9
1928 896,382 21.0 6.5 1.0
1929 1,039,580 14.7 7.1 1.7
1930 1,485,311 10.0 4.9 1.2
1931 ........ 1,745,291 3.0 6.0 1.0
1932 2,161,454 2.0 5.0 1.0
1933 2,249,696 2.0 6.0 1.0

1933. The incidence of vesical calculus dropped from 10.4 to 6 per 10,000
and that of urinary fistulae from 3.1 to 1 per 10,000.

Drugs Available

Of all the drugs used in the treatment of schistosomiasis, potassium
antimony tartrate (PAT) is the most efficacious. It is a virulent poison
to tissues. When by accident the drug escapes into the tissues around
the site of intravenous injection, marked destruction of the tissues takes
place.

When PAT is introduced into the blood-stream a period varying from
seconds to minute elapses before salivation begins. Following the saliva-
tion, there may be acute nausea and vomiting, or there may be nausea
followed by a persisting cough. These acute symptoms disappear in a
few hours, and aversion to food amounting to nausea becomes chronic,
lasting throughout the day of injection and the next day. Then comes
another injection with its discomfort and nausea; this continues throughout
the whole month of treatment. As the treatment progresses, the patient
may complain of severe muscular pain or toothache, earache, backache,
or pain in the eyes and nose. Some patients are quite prostrated by the
treatment. In many cases, such as acute heart conditions, anaemias,
pregnancies or in early childhood, the treatment is entirely contra-indicated.
In view of these facts, it is not surprising that children run away from the
clinics without completing the course, and that adults absent themselves
after a few injections. They prefer the chronic disease to a treatment
which is so distressing.
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Even a course of 14 injections is no guarantee of cure. No eggs are
passed for a certain time, but viable eggs often reappear, though in reduced
numbers, in cases known not to have been exposed to reinfection. Cases
have been seen which still showed viable eggs after seven complete courses
of PAT.

Sodium antimony tartrate is not as dangerous as PAT but is less effec-
tive. In 1934, German chemists brought out another antimony compound
called Fouadin, which can be injected intramuscularly. The drug is safer
than but not as effective as PAT. Anthiomaline, auremetine, carbon
tetrachloride, dicuprine, cuproquine, bismuth, urea-stibamine, etc. are of
doubtful if any value.

The need is for a drug that can be safely taken by mouth and that
can be dispensed to the population. Failing a drug that can be taken
by mouth, the next best thing would be a drug that can be safely injected
intramuscularly or subcutaneously over a shorter period and with less
nausea and discomfort than PAT.

5. PREVENTION IN EGYPT BY SNAIL-DESTRUCTION

It is estimated that about 10,000,000 people suffer from schistosomiasis
in Egypt. It is hopeless to try to eradicate the disease by treatment. Many
sufferers never attend clinics at all, despite the existence of a law which
makes treatment compulsory and, of those who do attend, many do not
complete the cure. For those who have taken the full course of
injections, cure is not certain, whereas re-infection is almost certain. Even
though treatment has been established for 20 years, there is more schisto-
somiasis at the present time than ever before in history. This is due partly
to the opening-up of large areas to perennial irrigation, with its consequent
increase of snails to act as vectors of the disease.

Control of the disease by prevention of pollution and by propaganda
is equally hopeless. The only hope of control lies in the destruction of the
intermediate snail-hosts or -vectors of the disease.

In China, Japan and other rainwater countries, the problem of snail-
control is vastly more difficult than in Egypt, where the water comes from
a system of irrigation-streams originating from the Nile, a river which
simply passes through the country receiving no tributaries at all. More-
over, the snails acting as vectors in the Far East are amphibian and oper-
culate, while the vectors of schistosomiasis in Egypt are entirely aquatic
and non-operculate, which makes them particularly open to attack. Because
Egypt is not a rainwater country, and the water-supply is under the control
of the irrigation department, its snail-life can be controlled. Given money
and men enough, and really effective snail-killing chemicals, the snail-
vectors of Egypt could be completely eradicated. With the present means
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the goal is not complete eradication, but a control so nearly complete as
to render it difficult, if not impossible, for a single miracidium to find its
specific snail within the short period of its ability to penetrate its mollus-
can host and so carry on its life-cycle. The aim should also be to effect
such a reduction in the number of infected snail-vectors that the escaping
cercariae would stand a poor chance of finding a human host within the
few-hour period of their penetrative ability.

Methods of Snail-Destruction

In 1939, Dr. C. H. Barlow, working with the Rockefeller Foundation,
suggested that the Egyptian Government be asked to establish a Bilharzia
Snail Destruction Section. Mr. J. C. Carter, Director of the Rockefeller
Foundation's work in Egypt, presented the scheme to the Ministry of
Public Health, and the Ministry proceeded with the formation of this
section. To the author's knowledge, this is the first time any government
has established a separate section to deal with the control of molluscan
intermediate hosts.

From small beginnings, the Snail Destruction Section has grown into
a department with a large organization, operating in over 320 permanent
centres and employing 10,000 workers and staff. It has its own workshops.
It makes its own tools used in the field, and maintains its fleet of vehicles.
It is a more or less self-contained department of the Ministry of Public
Health.

Research has proceeded continuously on the snails of Egypt, the Sudan,
and Cyprus.

1. Clearance. One phase of the work was to discover what would
be the effect of the clearance of canals, drains and ponds of their weeds
and snails. If done at regular intervals of two months, which is the period
of snail reproduction, snails could be controlled. Unfortunately, such
frequent clearances, especially for large areas, present serious difficulties.

2. Drying. Extensive experience has shown that Leiper's suggestion
for killing snails by drying the canals for periods of ten days to one month,
supplemented by poisoning of residual pools and puddles, does not work.
The snails both in Egypt and the Sudan will survive drying for as long as
12 months, and it is obvious that one cannot dry up a farmer's land for any
such period. In the Sudan, the period of total dryness lasts from 7-8 months,
and when the rains come the snails revive by the billion and populate the
water. In Egypt, they survive the 40 days of winter closure.

3. Canal alternation. The results of canal alternation were shown to
have a marked effect upon snail-control if done once a year or even once
in two years. In canal alternation, a canal is dug alongside an existing
canal, and all the earth dug out of the new is thrown into the old canal
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after emptying it of its water. The next year it is thrown back. By this
method, control becomes possible.

4. Underground irrigation and drainage. This method, when tried out at
the Royal Agricultural Society Experimental Station, exterminated the
snails. Its initial expense precludes its use, but land set free for agricul-
ture by removing open canals and drains would pay for the initial cost
in 3-5 years and show a real credit.

5. Poisons. Various snail poisons are also used. As a result of expe-
riments carried out in the USA, and by workers in Egypt, copper sulphate
was selected as the poison having the fewest drawbacks. It is still being
used, although newer and more expensive chemicals are being tried out.
Copper sulphate is cheap and a potent molluscicide even in very small
concentrations; diluted in this way, it is harmless to crops and domestic
animals. The greatest of its many drawbacks is the fact that its effect
is dissipated in about 200 m. flow of water. It has to be applied from down-
stream up. A more stable chemical is urgently needed which can be
applied to sources and allowed to flow downstream, killing as it goes.
Some which come near to that ideal are now under trial, but they are expen-
sive.

6. Traps. Trapping snails with palm-leaf traps removes a heavy per-
centage of snails and is being used. This method originated in Egypt.

The Bilharzia Snail Destruction Department uses all known methods
and combinations of methods for snail-killing and is making good progress.

Surveys

All areas are covered twice yearly. A detailed survey is made of all
streams during the months of April and October to locate centres of snail-
infestation, in order to give such areas unusually careful attention. A
special system has been devised for a quick and summary evaluation of
the snail-population in the streams, by making stations at suitable intervals
along the banks and taking three dips by net at each station with a net
which is 1/3 m. wide. The incidence of infestation with larval schistosoma
is also determined, and it appears that some areas show foci of extreme
infestation while others show none, in spite of a great abundance of snails.
Both types of areas, however, are equally important in a scheme of snail-
control.

Treatment of Infested Streams

Treatment of all infested streams, giving priority to foci of schistosoma
infection, takes place during the rest of the year, the methods varying in
accordance with seasonal and agricultural necessities. They mainly consist
in clearance and sulphation.
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Clearance, or the removal of weeds and snails from freshwater canals
by hoe and net, is preferably done when the canals are only moist or almost
dry, or at the low-water period of the irrigation rotation, when the men
are wading only knee-deep. The nets used are handnets covered with
either coarse or fine steel-gauze and provided with stout wooden handles.
A gang ofmen clearing a stream first uproots the vegetation from the bottom
and sides. Those following dip out floating snails and plant refuse with
the coarse nets. The top layer of ooze, which also harbours snails, egg-
masses, and very fine debris, is removed with the fine nets.

Sulphation. Canals must be cleared before copper sulphate is used
in order to bring the poison into surer contact with the snails, to facilitate
the dragging of the sacks of sulphate, and to avoid using a wasteful amount
of poison, since much of the copper is taken up by aquatic weeds and algae.
It is used in a concentration of 15-50 parts per million, and left to act for
at least 3-4 days. Small sacks are filled with the required amount of copper
sulphate, tied to the middle of a rope, and dragged up the stream The
men take good care to distribute the copper sulphate evenly, and judge
the results by the blueness of the water.

Results

The department has already established control-measures in several
of the 14 provinces of Egypt. In the order in which measures were ini-
tiated, they are: Faiyium, Giza, Aswan, the Oases of the Libyan Desert,

TABLE 1II. FAIYUM PROVINCE. NUMBER OF INFESTED STREAMS AND DENSITY
OF SNAIL-POPULATION, 1942-1946

Number of streams Lengths Number of
Percentage snU~ails

Year infested in.feted (Butinus) in
surveyed infested in km. 100 dips

____j I_
1942 .27,370 6,806 25 4,618
1943 .45,234 5,318 12 3,588
1944 .92,241 7,263 8 3,009 32
1945 .139,723 5,706 4 4,365 20
1946 . 141,744 2,785 2 2,621 12

Beheira, Kalyubiya and Kena. The success of the control-measures is
remarkable in all areas where they have been applied for a certain length
of time.

At the beginning of the snail-control campaign in Faiyum 25 % of the
streams surveyed were infested with a significant number of snails. After
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4 years of control work, only 2 % are infested, and the snail-population
in infested streams has been greatly reduced.

TABLE IV. GIZA PROVINCE. NUMBER OF INFESTED STREAMS AND DENSITY

OF SNAIL-POPULATION, 1943-1946

Number of streams
Number of

Year Percentage infested snails
infeste

nfeted (Bulinus) inYear infested ~~~~~~ ~~~~~~~~inkm.10
dp

surveyed infested 10dp

1943 ........ 4,111 1,616 39 1,743 63
1944.. 10,934 2,040 19 1,455 42
1945 .12,978 2,010 15 1,626 27

1946 ........ 14,756 1,811 12 1,533 5

In Giza Province, in 3 years of work, the percentage of infested streams
fell from 39 % to 12 %. At the same time, the snail-population remaining
in infested streams fell from 63 to 5 snails per 100 dips.
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