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Land flatworms (terrestrial planarians) are little-known animals which inhabit damp soils. They 
may be found in gardens, fields, hedgerows and woodland areas. The simplest way to find them is to 
turn over paving stones or flat stones and logs, particularly after rain. All land planarians are predators, 
eating other soil animals such as earthworms, slugs, insects and woodlice. Some land planarians have 
two eyes at the anterior end (family Rhynchodemidae), others have multiple eyes all the way down both 
sides of the body (family Geoplanidae). The mouth is on the underside of the body, about half or two- 
thirds of the way along. A muscular pharynx protrudes through the mouth onto or into the prey, 
secretions of the gut or pharynx (presumably proteases) start digestion and the resulting soup is 
sucked into the gut where digestion is completed. The gut has three main branches (hence the worms 
belong to the subclass Tricladida), one anterior branch and two posterior branches. All three branches 
have numerous lateral diverticula. There is no anus, any undigested food being voided through the 
mouth. There is no circulatory system so the gut has to branch to the body extremities in order to 
supply nutrition by diffusion. Land planarians are hermaphrodite when they are mature. Two ovaries 
near the front discharge into two oviducts which run through numerous yolk glands nearly to the 
posterior end where they join. Numerous testes discharge into a muscular penis. Both penis and 
common oviduct open into a genital atrium which opens on the underside through a gonopore 
positioned behind the mouth. Sometime after mating (mating is rarely observed) the worm lays large 
(2-3mm diameter), oval, shiny black egg cases in soil or leaf litter. Several juvenile worms may hatch 
from each capsule. Alternatively worms may reproduce by fission. If a worm is broken, a large 
fragment may regenerate completely. The extent of reproduction by fission in the wild is not known.

Jones (1978) summarised the species then known from Lancashire and Cheshire and provided a 
brief description of each, together with a summary of its distribution. They are markedly under
recorded as they are generally inconspicious and few people recognise them for what they are. A 
search in the right sort of habitat by a person who recognises them will frequently reveal one or two 
specimens. Identification of land planarians was facilitated by the publication of Ball & Reynoldson 
(1981), and Jones (1988) has since provided a brief summary of their distribution in the British Isles 
with maps for the commoner species based on 10km grid squares. The purpose of this paper is to 
provide a brief update of the situation in the North West of England, because there have been some 
important distributional changes since the earlier publications, particularly in the distribution of two 
introduced species that are or may become pest species.

In the British Isles there are three native species and five variously established introduced 
species that may be found living in the wild. A further four introduced species have been recorded only 
from hothouses (these will not be further considered here, but see Jones (1988)).

NATIVE SPECIES

Microplana terrestris (Muller)
This is a small black or dark brown cylindrical worm, 2mm wide and up to 2cm long when 

extended. It is widespread in the British Isles and can be found in small numbers in almost any damp 
garden or woodland. It feeds on slugs, small earthworms and soil arthropods (Jennings, 1958). Could 
be expected to be found in any part of Lancashire and Cheshire. Jones (1988) includes a 10km 
distribution map and there are several widespread records from Cheshire, but none from Lancashire, 
though it has since been found to be numerous in a garden near Southport.

Microplana scharffi (Graff).
A yellow or pink cylindrical worm with a small dark patch behind the head, 5-8cm long. Less

25



common than M. terrestris but equally widespread. (Earlier papers included another yellow species M 
britanmcus Percival, but this is now recognised as the same species). This species could be expected 
to be found in any part of the area. Jones (1988) includes a 10km distribution map and again there are 
scattered records from the area. Present in the garden near Southport

Microplana humicola Vejdovsky
A tiny (to 4mm long) white worm with greenish anterior end. Only three widespread British 

records, but certainly markedly under-recorded due to its small size. No records from this area

INTRODUCED SPECIES LIVING IN THE WILD

Rhynchodemus sylvaticus Leidy
Black, 1-2cm long, cylindrical but with a flattened narrow anterior end (the "snake-headed" 

flatworm). Origin North America. Common in south Devon, not yet found in Lancashire or Cheshire but 
records from North Wales so it may well be discovered in this area.

Kontikia andersoni Jones
Light brown, with three longitudinal stripes of darker brown spots, about 1,5cm long. Origin not 

known but almost certainly introduced. First found in Northern Ireland. No records from this area but 
has been found in Cornwall and the Isle of Man.

Coenopiana coxii (Fletcher and Hamilton)
Black with two longitudinal blue stripes. Origin Australia. Found in Cornwall and the Isles of 

Scilly.

Artioposthia than gut at a (Dendy)
The New Zealand flatworm. Large (up to 20cm long by 1cm wide by 2mm thick) mottled brown 

worm (often likened to the colour of raw liver) with pale margins and underside. Origin New Zealand 
First British records from Northern Ireland in the 1960s (Willis & Edwards, 1977). It is now very 
common there and in central Scotland where there is a "Wanted dead or alive" poster campaign. Its 
brown colour means that this species is fairly inconspicuous on or in soil. But worms resting under 
stones and plant pots are instantly recognisable, usually being coiled up in a patch of their own mucus. 
It eats large earthworms and has been shown to seriously deplete earthworm populations (Blackshaw, 
1990, 1991; Blackshaw & Steward, 1992). Since this in turn might adversely affect soil structure there 
is concern that it could affect agriculture and horticulture. It can also withstand many months of 
starvation (Blackshaw, 1992). It has been designated as a pest species under the Wildlife and 
Countryside Act and as such it must not be knowingly distributed within the U.K. In November 1992 it 
was identified in a garden centre in Greater Manchester, the first confirmed record from England or 
Wales. It was first seen in May 1992 under trays of plants that had been imported from Dublin. By 
April 1993 the infestation covered adjacent beds within the garden centre but was not widespread. Egg 
capsules are present in some numbers indicating that it is breeding successfully.

A triangulata has recently also been found in small numbers in Norfolk (April 1993), though there 
is no record of recent import (local or distant) of plants into the plot concerned. It has also spread to 
the Faroe Islands where populations apparently move from field to field decimating the earthworm 
populations (Mathers, pers. comm.).

Australoplana (Coenopiana) sanguinea Moseley var. alba Dendy
The Australian flatworm These may be large (10cm long by 1cm wide) light brown/yellow worms 

with a pink anterior end. There is doubt about the precise identity of this species because there are 
several externally similar Australian and New Zealand worms all inadequately described (Jones, 1981). 
Winsor (1991) has recently proposed that this species should be in the new genus Australoplana. 
However, amongst the species found in the British Isles there is no mistaking it. It was first identified in 
the British Isles from a specimen in the Isles of Scilly. Since found in Cornwall, Dorset, Ireland and the 
Isle of Man (Jones, 1988). In December 1991 a specimen was found in a garden near Southport,



Lancashire. It became abundant in that garden and the neighbouring ones but does not seem to have 
spread more than two or three gardens in any direction. The garden owner kindly kept a diary of 
flatworm abundance from February 1992 to February 1993. It is clear from this that worms are found 
in greatest numbers on the soil surface during the wetter months of the year, at least when the soil is 
wetter (autumn, winter and spring). That is not to say the population is any less in months when the 
soil is drier. In such periods they may be deeper in the soil. They are frost-tolerant. After rain, 10-30 
worms (highest was 33) could be seen on the lawn or adjacent paving stones (lawn area about 60m2, 
whole garden area about 200m2), principally in the evening and after dusk. Flatworms were 
occasionally collected by turning over paving stones and plastic sacks. Over 100 worms (highest 138) 
could be collected in 30-45 minutes in a complete search of the whole garden (Gault, 1993). However, 
in August 1993 only three Australian flatworms were found in this garden and few had been seen in 
the preceding weeks (even though the summer was exceptionally wet and plenty of earthworms were 
found). Virtually none was seen in June, July and August 1992 either, though in September and 
October 1992 there were many. Whether this a real and permanent decline in the number of flatworms 
or whether it is just seasonal variation in numbers at or near the surface, only time will tell.

A. sanguinea also feeds on earthworms and partially eaten earthworms could be found in the 
morning on the soil surface. Partially eaten earthworms do not recover from an attack. Attacked 
earthworms initially writhe and try to escape, secreting presumably noxious fluids. However, only 
earthworms much larger than the flatworms escape, by vigorous muscular contraction, and then only 
occasionally. Feeding takes 35-60 minutes. The flatworm crawls along the length of the earthworm 
and the pharynx of the flatworm is extruded and wrapped round the victim which is then partially 
digested into a soup and sucked up. Several more flatworms may locate a captured earthworm and 
start feeding. Presumably such communal feeding increases the rate of digestion and uptake of any 
single flatworm. Each flatworm seems to feed about once a week. In laboratory tests flatworms did not 
apparently discriminate among available earthworm species, but in the garden flatworms preyed mainly 
on the species available on the surface rather than the deeper burrowing earthworm species (Beckett, 
1993). A. sanguinea can also survive many months without food. In laboratory experiments, three 
worms had each lost 59%, 66% and 76% of their initial weight after 130 days without food and were 
still alive (Allen, 1993).

How this population is reproducing is something of a mystery. Only two egg capsules have been 
found in the garden after several fairly thorough searches spread over 18 months. Each contained one 
juvenile worm. On one occasion, a worm was collected that was in the process of laying an egg 
capsule. This emerged after several hours through a rupture of the dorsal surface of the worm (the 
process was videoed). The worm subsequently died (possibly due to inadequate conditions in the 
laboratory). The gonopore whence a capsule would be expected to emerge is ventral. The success of 
sexual reproduction, if such is normal, must be questionable! However, on several occasions 
flatworms when disturbed or collected split into two halves by muscular contraction. Thus two worms 
may be formed by regeneration (planarians are renowned for their regenerative powers, having been 
the subject of classic experiments). It is possible that this is the main method of population increase 
but the extent of such asexual reproduction, if any, remains to be seen. However, in laboratory 
experiments bisected worms survived only 8 or 9 days and did not regenerate (Allen, 1993).

A single specimen of Australoplana sanguinea was found in Hale, Cheshire in April 1993.

POPULATION SPREAD AND CONTROL

It is clear that both Artioposthia triangulata and Australoplana sanguinea are being spread 
through the British Isles as a result of horticultural practices and it seems inevitable that both will 
eventually become widespread. There simply is no practical means of preventing their spread given 
the quantity of plant pots and trays that must be transported around the country. Nor is there any 
known method of population control or elimination. Catching and killing (hot water) every worm and egg 
capsule seen might be effective in the early stages of an infestation when there are few worms
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Pesticide chemicals (none has been tried) are likely to be sloughed off by the surface mucus They 
have no predators in this country and indeed few, if any, in their countries of origin. Land flatworms are 
emetic to predators when swallowed, and crawl away from the resulting vomit (Winsor, 1983). There 
are reports that some land flatworm species are toxic and have even caused the death of chickens and 
cattle when deliberately or accidentally swallowed (Winsor, 1983).

Because both Artioposthia triangulata and Australoplana sanguinea are predators of earthworms 
there is concern that they may become pests of economic importance since they may ultimately affect 
soil structure and crops. There have consequently been slightly hysterical and alarmist articles in 
newspapers (e.g. 'U.K. faces invasion of killer worms’, The Guardian, 17.1.1990; ’Alien flatworms turn 
the native stock into soup', The Independent, 20.1.1992) and in gardening, horticultural and 
agricultural magazines. Will these animals in fact seriously deplete the earthworm population in the 
long term? Locally and soon after initial infestation they might. But predator-prey relationships are 
complex and vary considerably from case to case (Begon et a!., 1990). In some cases, predators have 
an insignificant effect on the prey population. In others an oscillating population balance is reached 
between predator and prey populations. Very rarely, if ever, does a predatory population wipe out the 
prey population. Clearly populations of these predatory flatworms and their prey must coexist in their 
native countries, but no ecological studies on the effect of flatworm predation have been carried out in 
those countries. Given that agricultural production is being deliberately reduced at large cost through 
such schemes as the European Community 'set aside' scheme, it seems pointless to worry about the 
economic consequences of a possibly minor decrease in earthworm populations. However, one area of 
concern might be the adverse effect of flatworm infestations on earthworm farms, earthworms being 
reared for angling. Any such infestation clearly might have serious effects on the viability of the 
business.
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Announcement

A 25 minute video programme, produced by Julie Gault, that summarises the biology of 
Artioposthia triangulata and Australoplana sanguinea and shows feeding behaviour of both species is 
available from the first-named author.
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