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The elimination of echinococcosis from Iceland

TREVOR C. BEARD 1

A century ago Iceland had the highest prevalence ofhuman hydatid disease ever recorded
anywhere. Since 1864 the disease has been gradually controlled, and today there is less than
one new case per decade. The sheep population ofabout one million, over 95% of which is
subject to inspection at slaughter, has yielded only 15 infected animals in the last 20 years. In
most districts farm slaughtering still persists, though on a very limited scale, and farm
dogs are subjected to very little control. The main credit for the remarkable control of
E. granulosus is given to education, but many accidental social and environmental factors,
peculiar to Iceland, contributed to the result. Of these, the most notable were the small
human population and high rate ofliteracy; the very high dog mortalityfrom distemper in the
19th century, which coincided with a major export trade in live sheep; the custom offeeding
dogs on cooked household scraps, the risk of infection being confined to the short sheep
slaughtering season and the rare occasions when a cow or pig is slaughtered; the absence of
employed labour on Icelandic farms, all slaughtering being done by the owner, an educated
man with middle-class values; the change in animal husbandry since 1920 towards the
slaughter of5-month-old lambs, too young to have viable cysts; and the meat subsidy, which
since 1947 has led to the use ofabattoirsfor all but a handful ofuneconomic animals keptfor
slaughter on the farm.

Various aspects of the campaign against hydatid
disease in Iceland have been described by Dungal
(1946, 1957, 1960), Thomson (1965), Schwabe (1969),
and Patlsson et al. (1971). The present paper is based
on these reports and on observations during a visit to
Iceland in 1967.

PREVALENCE OF HYDATID DISEASE IN ICELAND

Iceland was first settled in the 9th century A.D.
and Magnu'sson (1913) believes that Echinococcus
granulosus was imported with dogs from North
Germany before 1200 A.D. In the course of time,
hydatid disease became more prevalent in Iceland
than in any other country in which records have been
kept. The following tabulation drawn from data of
Dungal (1957) shows by year of birth the percentage
of 2272 autopsies carried out at Reykjavik from
1932 to 1950 that revealed hydatid cysts.

1 Medical Adviser, Health Facilities Section, Australian
Capital Territory Health Services, and Secretary, A.C.T.
Hydatid Control Council, P.O. Box 825, Canberra City,
A.C.T., 2601, Australia.

Year of birth o °' with hydatid
deceased cysts

1841-1860 15
1861-1870 22
1871-1880 15
1881-1890 3
1891-1900 0
1901-1910 0
1911-1920 1

Cysts were found in 22% of the cohort born in the
decade 1861-1870. This figure obviously includes
only those who survived until 1932 or later, and
Dungal had suggested earlier (1946) that cysts, mostly
symptomless, may have affected between a third and
a half of the population towards the end of the
19th century.
In an autopsy survey of dogs in 1863, 28% carried

E. granulosus (Krabbe, 1865). The livestock serving
as intermediate hosts were sheep, cattle and pigs, but
not horses. Cattle seem to have been infected almost
as frequently as sheep, and Einarsson (1901) reported
that the livers and lungs of old cows were
often 10 to 15 times heavier than healthy organs, and
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the lungs were often like " a sack stuffed with pota-
toes ".

Since 1864, the disease has gradually been brought
under control. Calcified hydatid cysts are still seen in
old people at operation and autopsy, but the last
recently infected human case was a woman born in
1937 who had a bone cyst removed from the pelvis in
1960 (Jonsson, 1962). Bone cysts take many years to
cause symptoms, and this patient may have been
infected before 1950.
Data on the prevalence in domestic animals in the

last two decades have been collected by Palsson et al.
(1971). These authors and Nlsson (personal com-
munication, 1972) report that abattoir surveys dis-
closed no hydatid cysts in cattle or pigs in the years
1961-70, but examinations of the organs of tens of
thousands of adult sheep from all over the country
between 1953 and 1971, when the sheep population
was about one million, revealed cysts of E. granulo-
sus in 1953, 1968, 1970, and 1971. In 1953, two liver
cysts and one lung cyst were found in 3 sheep
originating from 2 farms. In 1968 one sheep had
multiple liver and lung cysts. In 1970, hydatid cysts
were found in a number of sheep livers and lungs
from the same abattoir, and the organs proved to be
from at least 10 sheep from 3 farms. In 1971 one old
ewe had cysts in the liver and lungs. From 1953
onwards the disease was recorded in a total of 15 old
ewes, all of which came from the same district,
Sudur-Mulasysla, on the east coast. In 1953 the dogs
were killed on the affected farms but through a
misunderstanding were not sent in for autopsy. In
1968 and 1970 the dogs were killed on the affected
farms and examined at autopsy for adult E. granulo-
sus, with negative results.

In the period 1950-1960, 200 dogs, mostly from
near Reykjavik, were examined at autopsy, but none
were infected with E. granulosus, although 11 (5.5 %)
had Taenia hydatigena and 2 had Dipylidium cani-
num. No tapeworms were found in an examination of
14 full-grown arctic foxes all caught in one district
(Gullbringusysla) near Reykjavik.

EDUCATION AND PUBLIC SUPPORT

Information
Palsson et al. (1971) point out that the English

physician Arthur Leared was the first to urge people
to be cautious in dealing with dogs. In a publication
in 1862 he emphasized the need to destroy cysts and
to clean dogs of tapeworms. Harald Krabbe, a
Danish parasitologist who spent 5 months in Iceland

in 1863, published a 16-page booklet (1864) of some
5 000 words that was delivered free of charge to every
household. This booklet had a special impact, for
several reasons. In winter the night is long in Iceland,
and for centuries the whole population had been
literate. At the beginning of the hydatid campaign,
Iceland was a territory of Denmark and, apart from
the Bible and the Icelandic sagas, there was a scarcity
of material printed in Icelandic. Krabbe's well writ-
ten and interesting booklet in Icelandic was very
suitable for a father to read aloud to his assembled
family, and there is little doubt that most families
heard it at least once every winter for a number of
years. Another booklet on hydatid disease and
precautions against it, by J. J6nassen, appeared in
1884 and 1891, and numerous almanacs published
annually contained information on hydatid disease
among other health topics. In 1869 the first legisla-
tion to control hydatid disease was enacted. It
provided for a dog census, a tax on all dogs not
needed for work, and the destruction of cysts and
infected offal. Whereas the last requirement was, and
still is, unenforceable, and it is said that the dog tax
was often evaded, the introduction of these measures
at least gave legal endorsement to the campaign.
During the 20th century, formal efforts to dissemi-

nate information to the adult population have been
considered unnecessary.

Community involvement

A voluntary, i.e., unofficial, movement did not
appear at any stage in Iceland, but every munici-
pality and village with more than 500 inhabitants has
its own sanitary board consisting of local citizens
appointed by the local authority, under the chair-
manship of the sheriff or his representative. Each of
these was responsible for hydatid control in its own
area.

In the population and area served and in the
element of citizen participation, there are parallels
between the Icelandic rural sanitary boards and some
of the semi-official local hydatid eradication com-
mittees seen in New Zealand between 1947 and 1959,
the essential difference lying in the permanence and
official status of the sanitary board in Iceland, and
the involvement of the district medical officer of
health as an official member and adviser.

Informal group activity is seen every autumn in
Iceland when parties of men, horses and dogs camp
out in the mountains for 2-3 weeks to muster the
sheep and bring them home. These closely knit small
groups inevitably establish, and annually reinforce,
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group norms in matters of animal husbandry and
dog feeding.

In the quite short sheep slaughtering season that
immediately follows, large numbers of farmers are
given continuing education of a most practical kind
when they are employed as seasonal slaughtermen. A
typical abattoir with a permanent staff of 20 will need
about 100 men for 6-8 weeks during the slaughtering
season. At every abattoir the farmers see the lesions
of Cysticercus tenuicollis being handled aseptically
and sent away for identification, and all the utensils
sterilized. They realize that most of these lesions are
harmless, but they can be legitimately warned that
they may find a hydatid cyst at any time.

School curriculum
A standard school textbook on biology published

in 1901 contains only half a page on Echinococcus,
with one illustration, and is similar to recent texts,
but it is certain that no child can leave school in
Iceland without appreciating the seriousness of the
disease, the danger of keeping a dog, and the dire
consequences of feeding it wrongly.
The child leaves school with an enduring set of

values, which no visitor to Iceland can fail to notice.
The children seldom play with dogs, and dogs are not
allowed indoors. Sick dogs seldom receive veterinary
care (they are destroyed).

SLAUGHTERING CONTROLS

Farm slaughtering is still permitted in Iceland in
most districts. A statement by Dungal (1957) that it
was prohibited has led to the belief that it was
banned altogether, whereas Dungal was really refer-
ring only to the 1920 legislation, which prohibited
the sale of farm-slaughtered meat. Dungal (1960)
later explained that the law of 1920 had ended the
mass slaughtering of sheep on Icelandic farms.

Nevertheless, a total ban on farm slaughtering was
imposed in at least one district, Akureyri, in 1943.
This may be the only region in the world that has
ever successfullyintroduced suchameasure. Itwas very
unpopular until 1947, when the meat subsidy intro-
duced by the Government silenced the critics. From
that date a farmer who slaughtered marketable sheep
on his own property lost money. The amount of the
subsidy is fixed annually by an advisory committee;
in 1967 a farmer could sell a new season's lamb with
a carcass weight of about 15 kg to the abattoir for
about US $20, and could buy back the whole carcass
for about $16. Many abattoirs belong to farmers'

cooperatives and will store a year's supply of meat
for a whole family at a nominal change ($6 per
annum in Akureyri). Most abattoirs have this arran-
gement, so that there is every inducement to give up
farm slaughtering. It has become obsolete in most
districts, even for the farmer's own table, the only
exception being the disposal of a few uneconomic
animals.

Except in Akureyri, where the ban on farm slaugh-
tering remains in force, farmers still tend to kill a few
uneconomic sheep at home. Every year the average
farmer has about 200-300 sheep available for slaugh-
ter, consisting of most of the new season's lambs and
some culled ewes. All the sheep of any sale value go
to the abattoir, including those that he will buy again
as meat for his own use. This leaves him with about
10 sheep to kill on the farm: a few lambs that have
failed to thrive and a few old ewes whose sale value
would not cover the cost of freight and killing fees at
the abattoir. These he kills out of doors, generally
without any special equipment or facilities. In 1967
one farmer demonstrated how he would take a sheep
from the barn, shoot it, cut its throat on the grass,
and skin it on an old table. He would then hang it on
the back of the tractor, and allow the offal to fall on
to the skin. He would kick the dog away whenever it
approached. When he had finished, he would bury
the offal under about 0.7 metres of soil in a freshly
dug hole. The carcass meat might be smoked or
salted, or it might serve as dog food (but would
always be cooked first).

There is no special season for slaughtering pigs,
cattle or horses, and offal from these animals is
potentially available all the year round. With pigs
and cattle, as with sheep, only animals of little sale
value are slaughtered on the farm, and this is done so
that the price obtained for the skin and the industrial
grade meat and bone is not offset by the killing fee at
the abattoir.

DOG CONTROL AND FEEDING

Control andfeeding offarm dogs
The only legal requirement is that dogs should

never approach buildings or open-air premises where
sheep are slaughtered or any other place where they
could gain access to the raw internal organs of
animals. Traditional minor restraints are that a farm
dog must never enter the house, the hay barn, or the
sheep barn. In summer, the dogs remain idle because,
except for a few pet lambs, the sheep are away in the
mountains. During the autumn gathering they work
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hard for a period of 2-3 weeks, after which they are
needed only to round up the winter-fed sheep grazing
near the homestead and bring them into the barn for
the night.

In the last 20 years a few Icelandic farmers have
acquired Scottish terriers and dachshunds for hunt-
ing feral mink. The hunting dogs are kept in kennels
under strict control. However, this is a new develop-
ment. The typical Icelandic farm has no kennels and
generally the dogs are given freedom to roam wher-
ever they wish. They sleep on sacking in one of the
open outbuildings, and they are free to forage at
night except in the northern districts where, during
the severest winter weather, some farmers shut their
dogs into the cellar for the night.
Owing to the persistence of C. tenuicollis, farmers

in Iceland will still offer opinions on how hydatid
disease should be controlled. One such farmer, ques-
tioned on the desirability of keeping his dogs under
control, agreed that carcasses were sometimes dam-
aged by birds (and presumably by dogs) before they
were found, but he said it would be impossible to
control sheep dogs like hunting dogs. Farmers have
given their dogs freedom for centuries and this would
be too radical a change to expect. Nevertheless, in
1966 the authorities dealt with an outbreak of
distemper (from a smuggled dog) by compulsory
notification and destruction of all cases, and in the
district affected they required all dogs, including
farm dogs, to be kept strictly under control. After a
few straying dogs had been shot at the beginning of
the operation, the local farmers controlled their dogs
very well, mostly by shutting them into the outbuild-
ings. The outbreak was controlled within 3 months at
a cost of about 200 dogs, after which the surviving
farm dogs regained their freedom.
Farm dogs are fed throughout the year on cooked

table scraps, bones, milk and fish. The carcass of an
uneconomic animal is sometimes smoked or salted
for human consumption and sometimes used to feed
the dogs, but no meat of any kind would ever be
given to a dog without being cooked in the normal
manner in the farm kitchen. The law prohibiting the
feeding of raw offal is supported by a strong tradi-
tional belief in Iceland (as in Scotland) that a dog fed
on raw meat of any kind may become a sheep
worrier.

Municipal dog control
The cities and most of the larger towns (with

populations of over 2000) have used their legal
option to ban the keeping of dogs altogether. Offi-

cially there are still no dogs in Reykjavik except
those belonging to diplomats, and it was possible to
spend 3 days there in 1967 without seeing dogs or
any dog faeces anywhere in the capital or its suburbs.
The authorities suspect that some people keep a dog
in Reykjavik and register it in aneighbouringmunici-
pality where it is legal to keep dogs. Iceland has no
dog rangers as such and the suppression of stray dogs
is a function of the police. There are no dog pounds,
and if they saw a dog wandering at large in Reykja-
vik the police would probably shoot it.

In Akureyri the keeping of dogs has been allowed
since 1962. This was in response to a strong popular
demand, but by 1967 only 25 pet dogs had been
registered. To keep a pet dog the owner must pay 500
kronur for the first licence (US 311.60 in 1962) and
then 300 kronur annually ($7.00). The pet dog must
be kept completely under control by being locked up
at home and taken out only on a leash. If the
Akureyri police see a stray dog they pick it up and
invite the owner to claim it; if they pick up the same
dog very often they are authorized to shoot it
without notifying the owner. On two occasions
between 1962 and 1967 a dog that had bitten a child
was shot by the police.
The fundamental distinction made in Iceland be-

tween necessary and unnecessary dogs is illustrated
by the attitude towards farm dogs in Akureyri. The
1957 national regulation that requires all dogs to be
identified by ear clipping or by a collar and plate is
not enforced for farm dogs, nor must they be kept
shut up or taken out on a leash. A sheep dog loose in
the city would generally be trusted to find its owner
and go home with him. Moreover, the farmer in
Akureyri pays no dog tax and no dog-cleaning fee.

Control of imported dogs
The import of dogs from other countries has been

prohibited since 1909, primarly to avoid distemper.
Exemptions, which are granted by the Ministry of
Agriculture, are very difficult to obtain unless the
owner of the dog intends to settle permanently in
Iceland. The number of dogs known to be imported
annually varies from 3 to 9, and smuggling is
believed to be negligible.
On arrival, an imported dog is examined and

placed in quarantine for 4 months. It must be
accompanied by a health certificate stating that it has
been treated with an anthelmintic and that faecal
samples have been found negative for eggs. During
the quarantine period, anthelmintic treatment is
repeated.
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LEGISLATION AND ADMINISTRATION

Administration
Hydatid control is vested in the Director of Public

Health, who administers it through 55 local medical
officers of health. These men have considerable
power in their own districts, through the medium of
the 59 sanitary boards. There are 120 dog cleaners,
who apply the annual treatment to remove tape-
worms, and approximately 10 000 dogs.

Finance is provided by local government which in
Iceland has the power to levy an income tax. The
local government units are 2 cities, 12 towns, and 214
counties (although hreppur may be translated as

" county ", in 1966 there were 39 of them with fewer
than 100 people, and one with only 11 people).
Amalgamation to improve their efficiency is as yet
unacceptable to the counties in Iceland, but for
financial purposes they cooperate in 22 rural districts
(sYslur), each administered by a district magistrate
(sYslumadur) who presides over a committee contain-
ing one member from each county. This face-saving
device by which the local authorities retain their
identity while pooling their resources might well be
copied elsewhere.

Legislation
Iceland's legislation governing echinococcosis con-

trol is embodied in Act of Parliament No. 7 of 1953,
which replaced the Acts of 1890 and 1924. The Act
can be summarized as follows:

(1) The keeping of dogs may be controlled or

banned by local by-law, which must be approved by
the Icelandic Health Department.

(2) In his annual statement, every taxpayer must
declare the number of dogs kept on his premises,
regardless of their ownership. Each local authority
must send a list of the dogs within its jurisdiction to
the Government every year.

(3) Dog owners with sheep or cattle pay an annual
dog tax of 15 kronur (US $0.93 in 1953). Other dog
owners pay 150 kronur ($9.30). The tax is paid to the
county.

(4) Anyone who slaughters a sheep infected with
cysts must immediately either burn the offal and
head or bury them deeply enough to prevent dogs
from digging them up. The penalty for failure to
comply is a fine of up to 500 kronur ($30.60); the
informer is paid half the fine. It is only when he sees a

cyst that the farmer is required to destroy the offal.
But the Icelandic word sullur refers also to the lesions
of C. tenuicollis.

(5) Local authorities are responsible for the
annual dog cleaning to remove tapeworms, and bear
the cost.

(6) Each sanitary board makes regulations (to be
approved by the Director of Public Health and the
Chief Veterinary Officer) concerning dog cleaning
and the disposal of infected sheep.

(7) Those who contravene the Act or prevailing
regulations are liable to a fine of 500-1000 kronur
(330-60), to be paid into local revenue.

(8) Breaches of the Act are treated like other
official offences (indla).

After hydatid disease had been virtually eradicated
from Iceland, the Regulations of 1890 were replaced
by Regulation No. 201 of 1957. This Regulation
provides inter alia for the thorough education of
children and adults, prohibits the feeding of raw offal
to dogs, excludes dogs from slaughtering areas,
requires infected carcasses to be destroyed, and
regulates the employment of dog cleaners and the
procedure to be used for purging the dogs with
arecoline hydrobromide.

Enforcement
Schwabe (1969), commenting on the heavy fines

for failure to destroy infected offal, and the provision
for rewarding the informer by paying him half the
fine, found that there was no record in Iceland of a
prosecution under the present legislation.
So far as could be judged from conversation with

several district veterinarians, medical officers, dog
cleaners and two rural district magistrates in 1967,
the annual dog cleaning is strictly and universally
enforced. No one refuses to have his dog cleaned and
if such a thing occurred the dog cleaner would ask
the police to shoot the dog. One farmer admitted
having owned a dog that missed the annual cleaning
because it had become too savage and hard to catch.
A dog cleaner who used 10 cleaning houses had only
one with facilities for tethering the dogs, so there was
no way of knowing which dogs had purged, or
whether one particular dog might in fact have failed
to purge for several consecutive years.

ACCIDENTAL FACTORS PECULIAR TO ICELAND

Schwabe (1969) pointed out that the population of
Iceland was still less than 200 000 and was only
about 70 000 at the beginning of the campaign.
The figures in the text table indicate a precipitous

fall in the prevalence of human echinococcosis well
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before 1900, and this led Palsson et al. (1971) to look
for other accidental factors assisting the campaign
during the 19th century. They suggest that any reduc-
tion in the dog population due to the 1869 tax must
have been greatly augmented by the 3 outbreaks of
dog distemper that decimated the dog population in
1870, 1888 and 1892. The first was especially severe
and widespread, leaving many districts without a
single surviving dog. Also about 1870 an important
export trade in live sheep developed with the British
Isles and reached its peak in 1896. In some years
60 000-70 000 sheep, out of a total of about 90 000
winter-fed wethers, were exported for slaughter over-
seas.
An important aid to control, lacking in other

endemic centres, was the very high level of public
concern. The disease was so prevalent that the
memory of it is still dreaded like that of typhoid and
leprosy, and even today this still provides consider-
able public motivation to control it.
Of perhaps equal importance was the unique

simplicity of the campaign's requirement. The
autumn slaughtering of sheep, necessitated by the
climate, makes sheep's offal available for less than
2 months, and for the rest of the year farm dogs were
fed on cooked table scraps. What was needed was
simply to continue feeding dogs in the usual way
during the short sheep slaughtering season. The
climate makes it impracticable to cook out of doors,
so that cooked dog food comes from the kitchen,
where it has been cooked properly.

In the present century many other accidental
factors unique to Iceland have contributed to the
further decline of the disease. In the days when
smoking and salting were the only means of preser-
vation, there was some temptation to kill sheep out
of season for fresh meat, especially at Christmas, but
this was ended by freezing technology; the summer
mountain vegetation makes autumn-slaughtered
lamb, even from the freezer, recognizably superior to
lamb killed out of season.

Urbanization, from about 1910 onwards, reduced
the population at risk and helped the Icelandic
campaign in several other ways. An early effect was
an increased demand for cow's milk, which ended
the practice of milking ewes. The farming of wethers
was also abandoned, and over 80% of the sheep
slaughtered since about 1920 have been 5-month-old
lambs, which are too young to have viable cysts.
Sending the whole flock to the mountains every
summer removed it from close contact with dogs for
almost half the year, and made all the dogs redun-

dant in the summer, so that the country dog popula-
tion dwindled from 5-6 to 1-2 dogs per farm.
Attracted by higher wages, the country labourer
joined the drift to the cities, leaving only the farmer
and his family to manage his property. When the
meat subsidy was introduced to maintain farm in-
comes, the campaign again benefited, as already
noted, but the political climate for this expenditure
was provided by urbanization, not hydatid disease.
Meanwhile, the labourer who drifted to the city
found that he was not allowed to keep a dog there.

In 1933 some karakul rams imported for breeding
introduced several sheep diseases, the control of
which involved the slaughter of some 300 000 sheep
over the next decade. The exceptional freedom from
disease that is now a characteristic of all livestock in
Iceland precludes any but the most cautious breeding
experiments and E. granulosus has not been reim-
ported.

DISCUSSION

The visitor soon realizes that Iceland is an ad-
vanced nation where modern technology would be
used against hydatid disease if the threat reappeared.
The present methods are retained because no other
action is needed.
Schwabe (1969) pointed out that hydatid disease

has never been eliminated or effectively controlled
through a programme based solely or largely upon
voluntary or mass treatment of dogs, and that the
compulsory annual treatment of dogs in Iceland is
given little credit by authorities there for their
eradication success. The authorities are certain, how-
ever, that no farmer in Iceland allows dogs to eat raw
offal. This prohibition is of course unenforceable. It
is at first hard to believe that there is universal
compliance and that education alone has virtually
eradicated a disease. But at present there is no other
explanation for the almost complete disappearance
of E. granulosus at the abattoirs.

All over Iceland, offal is available. Even in Aku-
reyri, where all farm killing is technically prohibited,
men who found a sheep in the mountains that was
too lame to bring home would kill and eat it, and
they would be surrounded by dogs while they did so.
In the other districts the use of abattoirs for slaugh-
tering marketable sheep, including those for home
use, would have achieved nothing if dogs had still
been given offal from the old ewes slaughtered
behind the barn. Even if the arecoline hydrobromide
purge after the autumn slaughtering must have had
some effect, an old cow of no economic value might
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be slaughtered at any time. Obviously much depends
on the character of the men involved, and here
Australian experience may be relevant. In Tasmania
the problem is beginning to revolve around some of
the large sheep-raising properties with employed
labour, a type of property not found in Iceland. By
contrast, the most cooperative man in Tasmania is
the small independent farmer with a few hundred
sheep and a few cattle, which he manages alone or
with the help of a relative. When the test on his
dog is positive, this type of man is often prepared
to shoot it.
Dog control in Iceland has all the appearance of a

purely public health measure, but it may have
influenced the life cycle of E. granulosus by abolish-
ing the casual dog owner. The strict exclusion of dogs
from urban areas, and the incidental drift of popula-
tion to these areas, had the effect of transferring the
privilege of dog ownership to the owners of farm
property, most of whom were educated people with

middle-class values and a concern for the health and
future of themselves and their children.

It seems remarkable that eradication could be
brought so near while farm dogs have had free access
to carcasses. The farmers bury carcasses, but they
admit that they sometimes fail to find them in good
time. On first principles this situation would be
considered dangerous in Australia and New Zealand,
where dogs used to be fed deliberately on skinned
sheep carcasses. It may be significant that dogs in
Iceland are trained, from the time of weaning, to eat
only cooked food, and that, with rare exceptions,
they are adequately fed.
The persistence of C. tenuicollis in Iceland is

generally attributed to sporadic instances of carcass
feeding, but the epidemiology of C. tenuicollis has
not been investigated. The absence of T. hydatigena
in a limited survey of the arctic fox suggests that,
even if this animal is a potential host, it is probably
not a common one.
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R1ESUM1
L'CLIMINATION DE L'ECHINOCOCCOSE D'ISLANDE

I1 y a un siecle, la prevalence de l'hydatidose humaine
en Islande etait la plus forte jamais enregistree dans une
region donnee. Aujourd'hui, elle est inferieure a un cas
par decennie (moins de 0,05 cas par 100 000 habitants et
par an). Sur une population ovine d'environ un million
de tetes, dont plus de 95% font l'objet d'une inspection
au moment de l'abattage, on n'a decouvert que 15 cas
d'infection a Echinococcus granulosus au cours des vingt
dernieres annees (en 1953, 1968, 1970 et 1971). Tous
provenaient du district de Sudur-Mulasysla, sur la c6te
orientale.
Dans la plupart des districts, les fermiers sont encore

autorises a abattre les moutons dans leur exploitation, a
la condition que la viande ne soit pas mise en vente.
Jusqu'en 1967, les animaux ages sans valeur commerciale
etaient abattus a la ferme, sans installations speciales et
sans restriction des mouvements des chiens. La loi
prescrivant la destruction des abats de mouton infectes
s'est revelee absolument inapplicable et la pratique de la

purgation annuelle des chiens par le bromhydrate d'are-
coline, quoique consciencieusement observee, est con-
sider6e comme de valeur limitee. Les succes remarquables
de la lutte contre l'echinococcose sont a mettre au
credit du programme intensif d'education mis en aeuvre
des 1864 et toujours en cours.

Plusieurs facteurs particuliers a l'Islande ont facilite la
lutte contre la maladie. La population, de 70 000 habitants
au debut de la campagne, compte actuellement moins de
200 000 personnes. Durant les 30 premieres annees de la
campagne, qui virent le declin maximal de la prevalence
de l'hydatidose humaine, trois epidemies de maladie de
Carrn (en 1870, 1888 et 1892) ont decime la population
canine. De 1870 a 1896, pres de 70% des moutons de
l'ile ont e exportes vivants. En raison du caractere
saisonnier de l'abattage, les abats de mouton ne repre-
sentent un danger que pendant moins de 2 mois. Il suffit
donc pour assurer le succes de la campagne de s'en tenir
pendant cette courte periode a la pratique habituelle
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consistant a nourrir les chiens a I'aide des reliefs domes-
tiques cuits.

Les fermes islandaises sont de petites exploitations
n'employant pas d'ouvriers. Les abattages sont effectues
uniquement par les proprietaires, g6neralement instruits
et soucieux de leur sant6 et de celle de leur famille.

Depuis 1920 environ, quelque 80% des animaux abattus
annuellement sont des agneaux de 5 mois, trop jeunes
pour heberger des kystes viables. Enfin, depuis 1947, les
producteurs de viande de mouton b6n6ficient d'une sub-
vention, en sorte que tout le betail ovin, m8me celui
destine a la consommation des fermiers, est sacrifi6 dans
des abattoirs agrees.
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