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Details of s=2tal lengths on Pages 23 and 2! should recad :-

Segment 2

Lenth of setae of

outer form from 72 to 96 p

ﬁherage length 85 p
Lenth of setae of _

Yidney form From 51 to 68 p
Averare length 60,?

Length of' setae of
a mature Chaetogaster
(Kidney form). LI R
(average)

Segments 6, 7

Srom 1}7 to 5)* }_1

50 p

From L1 to L9 n
L5

12 p
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Section 1.
INTRODUCTION,
Chastogaster limnaei (v. Baer) is one of very few Oligochacta

that have formed assooiations with othor animala, Its mlati:?ship with

freshwater pulmonates 4s usunlly described as commensaliam (p.138), bdbut
this has by no moans been universally acceptod, The discovery of tho worm
in the snaill's kidney led some to beliewe that it could adopt a parasitic
mode of 1ife, Vaghin (194G) went further and suggested that the oommonsal
form livinz on the outer surface of the snail and the form found in the
kidney belongedl to two distinet populations. The main aim of this work
was to study the eocology and population dynamics of theso two forms and
it was hoped that the results would help to explain the relationships that
exist between these two forms of Ch, limnaei and their host,

Lymnaea pereger (Mull.), being oommon and found in fairly large
numbers in North VYales, vas chosen as the source of Chaetogaster limnaed
used in this inwvestigation. Two lar-e populations of this snail were

selected for study and were sampled for a porlod of two years botween
January 1960 and Pebruary 1962, Experimental work was carried out in the
£4e1d and in the laboratory to test and extend ideas derived from the field
data. In all cases L, pereger was used as the host,

The response of Ch, limnaei to various stimuli assoclated
with discovery of the host was observed, anl a brief report on the morphology

and anatomy of the sexual form is presented, This part of the work

however can only be oonsidered as an introduction to the investigation of
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Ordinary seta from segment 2 of an outer fomm.,

Mg, 1. ia}
Genital seta of a kidney form.
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Seotion 2.
REVIEY OF THE LITERATURE.

togather by Sperder (1948) in the subfamily Chastogastrinas because they

are distinguished from all other Naididas by a numdber of characters. These
arve a longthensd pharynx without a dorsal divertioulum and without any
gland ocells connsoted to the body wall by mumerous radisl muscular strands,

a short narrow ocesophagus, & stomach sharply maried off fyom bdoth ocesophagus
and intestine, a strongly reduced vascular systom and closod nephridia,

No halr setae oroyoempnuntindﬂm:'d'the genera, In the gemus

Chastogaster the dorsal setae are wholly absent and the ventral setae of
segmonts 3 to 5 also have been loat, The septa are strongly perforated
and there is of'ten a statooyst present in the drain, The setao of this

genus are fairly straight with strongly ourving teoth at the distal end,
NAL (H.g. 1) and
the mmber of setas here is high compared with that of other Chaeteopaster

T™is curve is acoentuated in the setas of Chastoea

species, Sperber atates that segment 2 hag 5 to 20 setae per dundle and
the following setal bearing sogments L o 20 per bundle, She also recoxds
Ch, limnpel as having no statooyst in the brain,

Chastogaster limnasi was firat desoribed by von Baer in 1827,
He dssoribed it as an annulated wom possesaing rows of setas in palrs
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along its ventral surface. One pair was situated at the anterior end of

the worm and the posterior end he dssoribed as carrying setal bundles at

varying distances from each other, The worms used the

He found no eyes,
setae in crawling and no swimming movements were observed, Tho buocal
aperture when open had the shape of a sucker, and lsading from this to the

prestomach was a narrow oesophagus, Posterior to this prestomach was the
part of the gut he named the true-stomach, The prestomach and stomach
described by v, Basr seen to_ correspond to what are generally oonsidered to
be the stomach and the intestine respectively (Sperber 1948)., Von Basr

" peported finding Ch, limnsei in the mantle cavity and in the kidney of
lymnaeidas as well as in the mantls cavity of Flanorbl He also
found the wora living free in water whioh was inhadited by pulmonate snaills,
He was not sure whether or not these were forms that had originated in the
kidney and had been liberated from the ld.ﬁmy';th tho urine, He was

cortain however that ons ocould not regard the presence of the worm in the
kidney as a chance ocourencs, or as a temporary sojouwrm nsoessary to

oomplete its dsvelopment.
Ienkester (1369l) desoribed Chaeton

r
a4 - = .g W -

whitish ereature living on the surface of the body and in the ddney of

freshwatsr snails, He falled to find the wormsaduring the winter months,
but in the summer they were plentiful,

Willoox (1901) reported finding the worm living on the head
and in the respiratory ocavity of Physa heterostropha. Hs states that a few
of the worms had anohored themselves to the host snail by embedding their
posterior end in the snall $issue,

In 1905, Annandals dssoribed a womm closely rosembling
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O, limnael (Ch, linnasi bengalis) 1iving on the outer surface of lymnaeids.
He maintained that when the Chaetogastor population grew excessively large

or when the water became wamrm or foul, the worms left their host and became
free=living.

Michaelsen (1926) had reason to beldeve that Ch, limnaei also
lived as a ocomensal on orayfishes, He foumd the worm in the bottom of a

they were only found thus during the asstivation period of the host snails,

Wagin (1931) found Ch, limnast in great numbers in the
mantle cavities of pulmonates, He adds that he never found the worm 4n
the free«living state,

In a report on the varieties of Lymnasa pereger of Irish lakes,
Boyoott, Oldham and Waterston (1932) mention that only one of eighteen
populations examinsd was infested with Ch, limmaei. In o lator paper
Boyoott (1936) discusses the causes df mortality in the young forms of
freshwater mollusos and was of the opinion that Gy, limnnei 4s not a
oontributary oause of this mortality.

Krasnodebski (1936) investigated feoding in Ch, limnaei.
He found the woma usually orawling on the head and body of aquatic molluses.
Table 1, (p. 5) reproduced from his paper, shows the degres of infestation
by Ch, limnael on various species of froshwater snails, BHe also found

W nﬂnﬁ away from its host on ths leaves of EKlodas oansienais
and other aquatic plants.

Chen (1940) reported finding Gh, limnacd and Gh, limnged




Table 1.

% 4nfestation
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dengalis as oommensals in the mantle cavity of freshwater snails in China,
Wallace (1941), whilst working om the 1lifs history of a
trematode parasite of Ch, limnesi, foumd the oligochaete occasionally
feeding on the substratum some distance sway from its host., The trematode
(Cert), oan csuse the death of

the passage of food through the gut,
Vaghin (1946) while studying the biological cyols of G,

limnael obtained the values presented in Tadle 2 (p. 5) for the porventage
infestation of various molluses by the worm. He ooncentrated his studies

mantle cavity and the outer surface of the snail as ocommensals, His reasons
for saying this will be pressnted later in this seoticn. FHe said that the
ocamensal form obtained only shelter from the host, and attached itself

to the snall by eliaging to its surface layer of muocus.
infestation some of these forms appeared on the external surface of the
molluso®’s shell,

Bayer (1955) found Gh, Jimnesi in the respiratory chamber and

In cases of seovere




Yon Baer (1827) motioced that Cheetocast.
with all other Naididaes, multiplied asexually by produwoing & chain of buds

at its posterior end, He observed individuals possessing up to three
budding sones and remarind that all the buls were at different stages of
develorment., In late autumn he found the eggs of Ch, limnaod whioch he
deseribed as having a thick transparent eover open at both ends, Inside

this was another layer surrounding the embryo and projecting into doth the
ends to form plugs thus sealin: the openings, He does not state where he

™he series of mmbers below represent his dssoription of (a) a three dDud
form and (b) a seven dud form, the mmbers representing the buds im oxder
of appearance, O being the parest animal.
(s) 6 2 1 3

(») o 4 2 6 1 5 3 1

Lankester (1869s) cbserved Ch, Jimnasd possessing chains of
16 buds or sosids, the first sone of division oscuring behind the third
addominal setal bumdle (segment 8). In his papers (1869 b,8) he describes
the sexual fomm of the worm, Compared with the immature fomm this had
approximately doudbls ths mmber of setas in each bumdle, 1.e,, instead of
12 in the first bundle it hed betwoen 20 and 30, and inatesd of 8 in each

of the other bundles it had 16, Four clud shaped setse were also sesn in
front of each of the first setal bundles of the abdominal regiom (i.e., those
of segeent 6) in the mature spscimens, This mature fomm, which was observed
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in Ootober, was not produoing buds,
Whereas Lankester found differences between the sotas of mature
and imaature forms, Piguet (1905) found two types of immature forms
differing in respect of the mmber and length of their setas, One form had

about 6 to 8 setas por bundle and the other had about 8 to 20 in each

bundle. The former also differed from the latter 4n that it had shorter
sotae,

The worms observed by Willoox (1901) were all actively
budding and there were no sexual forms among them, Stephenson (1915) alse
states that sexual forms of Nald worms are very rarely seen and in some worms

arve nover soel.

Wagin (1931) found mature gonads in the autumn but he 212 not

find any eoooons.

A oonsiderable amount of light was throwmn on the breeding
activity of Ch, limnged by Vaghin in 1946, He treated the kidney and outer
populations separately because he belisved that they oomsisted of separate

"viological speeles® of Ch, Jimnesl. He based this belief on the faoct that
their hadits were &ifferent and that their life cyols also differed slightly.

He found the outer form reprodusing asexually throughout the summer, of'ten
forming chainlsts of upto 1l individuals, Towards late November the number
dropped to about five and this condition prevailed until the early summer

of the following year, In August he observed sexually mature individuals
to the exbent of 12 to 15 per ocent of the population, No coocooms were found,
Thus he maintained that the main mods of reproduction of this outer fora
mmmm{mmnhﬁmummmm

sexual individuals was similar to that of most Maldidse., Vaghin found the
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kidney form indistinguishable morpholopgically from the outer form, He

found, however, that the percentage of morms that Decame sexually mature
In July, the kidney
forms each possessed betwoen L and 5 buds and asexual reproduction oontinued

was far greater here than in the outer population,

until the end of Angust when dbetween ) and 10 per osnt of the population
bscame mature, During the autumn the peroentage of mature worms inoreased,

and by the begiming of November 100 per cent of the population was sexually
mature, No individuals with buds were present, Cocoons appeared in the

kidney of the mollusos and embryonio dovelopaent prooesdsd in ths kidney.
The breeding worms, aftsr depositing their eggs apparently dled in the

propagation by way of budding degan., So hers Vaghin maintained there was
complets alternation of generatioms. He suggested that transfer from ome
molluse to ancther oocused at the time of copulation during the summer, the
wmmmfmmumutothemﬂomdtymthﬂnomhgto
the other amail,
Some mollusc populations Vaghin studled were of'ten sudbjected
to severe drought oonditions and €to escape dessication the snails duried
thomselves in sand, This resulted 4in the death of larpe numbers of the
outer forms of Ch, limmaei. He does mot state whether or not the kidney
forms survive,
mmatthmrmwwmuwma
in fairly recent times and that the outer form was ancestrel, He alse
bellisved that the idney form showed a recapitulation of the aneestral mods
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of 1ife when it temporarily lof't the kidney in order to move onto a new
host., The abssnoe of morphologioal differences betweon the two formas led

hin to believe that this was the very begimning of the divergence of two

speoiss,

Bayer (1955) moticed that ‘mohaniul stimulation of a budding

individual ocaussd the separation of fully developsd buds from the parent
worm and that further stimulation resulted in the breaking off of partly

developed buds,

poel are oonocerned
with the significance of the fact that Chaetomaster will destroy trematode
cervaria. lankester (1869a) mentioned that the outer form fod on osroaria
as woll as on rotifers and Protosce while the kidney forms fed on oells
dsrived from this organ. Wlloox (1900) however reported finding omly
diatoms in the gut of (i, limnped.

Mrasek (1917) found ssrcaria in the gut of &
this find prompted s investigation of the fesding behaviour of ths womm,
He states that the womm on deteoting the presence of a moving ceroaria in
the immediate vicinity males a quick movement and engulfs it, He seems
oconvinoed that Ch, lismsed, in swallewing groat mmbers of osrcaria play
an important part in the oontrol of trematods larvee.

Wagin (1931) states that O mael feeds on various
Protosce, Rotifers and young Gladocera as well as on diatoms., Ne found that
when the host snall was infeoctod by ocercavia many of the Chastosast
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these in their gut. The worm only attacked the ocercaria if the latter

moved and resting oercaria wore not touched., Ee said that Ch, limnaei must
be considered as a significant factor in ocontrolling trematode infections
sinoe the eligochaste s found on snaills in very large mmbexs. He also
thought that it would be advisable to introducs Gh, limnad into ponds where
it was not found, in oxrder to attempt to ocontrol the spread of parasitie

trematodes.

Krasnodabsid (1936) thought it worth while to verify Wagin's
observations, MNe found that the prinoipal food of Ch, limnmel oomsisted

of animal material and that plant material was only talen in large quantities
when ths former was 208 avallable, Protosoa were saten oconsistently and
Cladoocers, Ostrecods and Copepoda were frequently foumd in the gut.,

Ho was

fairly oertain that Ch, limngel could beoocns camibalistic at times and he
based Ms theory on the finding of (b, limnael setas in the gut of a few

He found, as VWagin 414, that at the time when cercaria leave
Approxinately

of the worms,
the host aneil many of the womis had servaria in their gut.
724 of the worms found on trematods - infested gnalls hald eaten corearia,
Krasnodabeki agreed with Wagia that Gh, lionmaei oould occnsume a considsrable
nushey of cercaria if it were present in large numbers, dut on the other
hand he thought that the mmber of ocorcaria escaping from a snail is so
large that prodadly ealy s ssall perventage of them is eaten.

host, e.8., on Klodsy, decided to attempt to keep Gh, linpgei alive under
laborutory oconditions in the absence of ths host smail., He kept five worms
in each of many small vesssls and feod them on ciliates, He sucoeselsd 1in
keoping the worms alive in ane vessel at 18°C for 63 days. o wessels which
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were kept at 2 to 26 C the worms did mot l1ive for more than 7 days. During
the oourse of these experiments he notioced that many of the worms divided,
csusing their number in each dish to fluotuate a great deal. Chen (1940)
also sucoseded in iseping freeeliving Ch, limnaei alive for a period of
time which he does not apedcify,

Vashdn (1946) mentions the fact that the Chaetosaster inhabiting

He also

the kidney of molluses feed on oells derived from the kidney,
states that these kidney forms are able to adopt a temorarily freepliving
mods of 1life whilst feeding on small organisms but he does not provide any

evidenocs to support this statement., He found various small organisms inoluding

Rotifera and Protoson in the gut of the outer form of the wom,

Ruls (1951) also beldeved that Ch, limpsei could be an
important factor in ths control of trematode infections. He found that
molluse infestation by larval forms of trematodes was connscted inversely

heavily infected with trematode larvaes harboured few or no Gh, limnged,
and oonversely populations heavily infested with (h, Jlimnsedl were not
hoavily infected with the trematods parasite., Hs thought that this was due

to the predatory aotion of Ch, lignsel on the mirecidia as well as on the
cercaria themselves.

Bayer (1955) reporting on the presence of (i, limngel oo
South Afriocan snails felt that although the worm helped to combat trematode

infsotions it was not present in suffiocient mmbers to play a major part in
ocontrolling the parasite.

Hunter (1960.pe0.) put forward the theory that umdsr certain
ciroumstances the outer form of Ch, limnasi oould beocms a sysbiomt or even




Mg, 2. Plan of the reservoir and its surroundings.



eleaning the poorly eiliated mantls strustures. On the other hand, in
populations of Mtlynia tentaculata where a olliary feeding mechanism
is important, the worm can be almost parasitio as it ingests pieces of the
'food string® formed by the smail,

el was found in the kidney and on the outer surfaocs of
the snail. A population of this smail wes sampled at fortaightly intervals
from Janoary 1960 to January 1961, sad at memthly intervals from February
1961 40 February 1962 in a reservoir which is situated at the crosaing of
the main Casmnarven « Bethesda and the Part Dinorwic - Deiniclem roads.
The veservoir is about cns aore in ayea and square in cutline,

saximm, Sampling was carried out along the cutlet side of the reservoiy
only (Fig. 2) The shore here shelves steeply to a depth renging detween
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one and two fest bDut thereafter the gradient is muoh loss severe,
bottom 4s oovered by a deep layer of mud. Xlodes and Potamogeton grow in
large quantities in the water and it was on these water plants that the
L. _pereger ocouved, Apart from a few Planorhd
no other molluscs were found. On p. 15 are listsd the animals commonly
found in this habitat and the yesults of the chamiocal analysis of the water.

Monthly samples were also taken between Fedbruary 1961 and
January 1962 from a slow moving lowland streas at Coed Mawr, near Bangor.
This streeam is adbout four feet wide and onme to two feot deep. The bLanks

are steep and heye again the botbom is of mud, The dominant plants are
Potapogetem and Klating, and as in the rwservoir L, pereger was found in
large mumbers on these aquatie plants, The level of the water in the stream
fluctuated a great dsal, rising after heavy rein IMMJ.ingle'y periods,
but 1t was not observed to 4ry up ocmmpletaly at any time during this sampling
period, On page 16 s a list of the animals found in the stream and the
results of the chemioal analysis of the water,

Sempling, in both habitats, was oarried out using s sweep net.
A nylon material with a mesh of L0 strands to the inch was used for the net.

The

During the snall's bDiweding season, all wegetation brought out of the water
by the net was searched ia the laboratory for young snails.

b.  Sempling.




Polyoelis temuis ima
' Polyoelis nigra ((lﬂnl.))
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t  Coenagrild larvaes (2 sp.)
t Qyrinus sp. larva

$ Culex sp. larva
Chacborus sp. larwva

g Rydraenid mite

t Smooth newt

.,
t
Flsces Trout (reported to de present)
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Calociwm »
Chloride
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Chaetogaster limnasl (v,
gg.mm octulata (1(:) o)
siphonia complanata (L.)

: Polyoelis tonuls (Ijima)

lymnae
Physa ;wtimliapomg“ (ﬁ.)
Flanorbis albus (Mull,)

: Corixa falleni (Meb.)
t  Haliplus lineatioollis (Marsh)
Dytiscid sp. (prod, Flatambus maculatus (L.) )

s Assllus sp.

$ Smooth newt

Spawning toads
s 3 spined stickleback

Analysis of water,

Tota)l haxiness in terus O olum
Caloliun o oo
Chloride -
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In any sampling scheme it is neccssary to balance labour
in desaling with samples against the reliadility of the information it
provides., As a guids to the appropriate sample sisge bearing these two
aspeots in mind, the fiducial limits of the mean values for the Chaetozaste
population were caloulated from & preliminary sample (Fig. 34)., This
shows that below a sampls sise of about 25 snalls the reliance which can
be placed upon the mean dsteriorates rapidly whils above 25 it improves
velatively slowly. That is to say, there was little retum for time
spent above this sise of sample, However, $o provide some safety margin
for variation in proportion and intensity of host infestation & sample sise
of AS soails was decided uwpon, later samples (samples S5 & 9) were also
examined in this way, treating the kidney and outer forms of Chastosast:
ssparately (Fig. 38). In sampls 5 the population was small, whilst in
sample 9 it was large. HNevertheleas, it ia seen that in doth cases a

ainime) sample sime of 25 snalls 43 suggested as appropriate.
Figure 3C shows that the minimal dssiradble sige of sample

For a samnle of young smalls

for eatimating snall sise was also aroumd 25,
this dropped to 15 because of uwniformity. However, sinoe this paremeter 1is
quickly measured, samples taken from the reservoir during 1960 usually
consisted of about 100 individuals, As far as oould be foreseen at the time
it was oonsidered that this number of snalls removed once a fortnight

frem the population would only deplete this by a negligible amount, 3amples
taken from the reservoir and from ths atreaa during 1961 usually exceedad
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in respeoct of Chastopgaster to study the distribution of ths individual
values around the mean, These (Pigs,17,18 p.37 ) showed that at low mean
values the disiribution approximated to the Polsson type, at high mean
values to the Nomal type while at middle values it was intermediate,
Sinoe it was desirable to evaluate the relative variance at different
population levels the eceffiocient of variation was caloulated on tranaformed
data., An appropriate trensformation ¢o an approximate Normal distridution

momawmmuuﬁ+2h.mn:uﬁ»ummm
recorded, The ooefficient of variation 4s an index of relative or proportional
variablility expresssd as a perventage and caloulated by expressing the
standaxd deviation as a perventage of the mean, The results are shomm in
Table 3 (p. 19) and it 1s seen that all occeffiolients lie between ) and
19%. 8ince the range of these limits 4s small and the upper limit 4s not
exocessively high, the use of the mean ¢to represent the sise of the population
was considered justifiable., A general characteristio of the ococefficient
here is that it tends to inexease with the mean.

Ge

the length of the shell from the tip af the spire to the leading edge of the
aperture, This was estimated to the nearest 0,1 mm. using a micrometer
sorow gauge. After being measured, all the snails were then placed in
ssparate oontainars, This was neosssary ¢o prevent the migratiom of

Chaetogaster from one snall to another which would coour Af the snails were
kept together in one dish for the four or five days taken to investigate
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cme sample.

Fron each sampls, 45 snalls were aseclected at random and each
snail was searvhed for G, limoaed in the following way. The anail's shell
was removed and the boldy pimmed down wnder water. All Ch, limngei found om
the cuter surface of the asnall were removed using a teat pipette, This was
the meil., An incision was then made aoress the roof of the mantls cavity
immediately in front of the anterior bomder of the kidney. This enadled the
kidney S0 Do turmed back to exposs the mantle cavity and any worms awelling
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obtained for use in experiments by breeding from eggs in large tanks in
the laboratory. The smails were fed throughout on an artificial food

prepared acoording to the following method desoribed by Standen (19%51)
and modified by Ollerenshaw (pers. ocomm.). Sixteen gms. dried powdered
srass, 16 gns. Proment and 8 gms, dried milk were mized in 1600 mls. of

hot water. Ten gus, of sodium alginate were added and the mixture was
poured into a shallow eontainer and lerfs to oool. A solution of 32 gms.
oalcium ohloride 4in 1600 mls. of water was then added slowly to one cormer

of the ocontainer so that it ran undorneath ths mixture; this was thea lef't

thoroughly and stored in a refrigerator. 3mall pieces of the gel were fed
to the sneils every few days and any stals food in the tanks that had not

been cateri was always removed, Af'ter about a week ths food becomes sour

and so fresh food had to be prepared once a week,
The pond watsr in the tanks was eonstantly ssrated and echanged

in experiments. These were oollscted from & small shallow stream on the
1sland and were to be found orewling on water plants and on the muddy

dottom in this stream, These snails were collectsd in the spring and at

that time they were plentiful., It has boen reported that this stream of'ten
aries up oompletely 4n summer and so it seems that thia population of
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osuse a high rate of mortality amongst outer foms (Vaghin 1946), and if
drying up occurred during the period when both forms of the worm were
loaving a dying generetion of snails, the kidney population ocould alse
be similarly affected.
In all experiments snails were kept in filtered pond water
in glass dishes at 7°C and fed on the artifieial food,
Cocoons of Ch, limngei were incubated either at 7°C or
15 + 2°¢ in water, as well as in 0,3 saline and in snail kidney extract.
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Seotion 4.
THE MORPROLOCY AND ANATOMY OF THE TWO TYPES OF CHAZTOGASTER LIMNAKY,

This seotion dsals with the differences that were found in

%he marphology and anatomy of the outer and kidney forms., The differences
found were in the number and sise of setas, and in the thicimess of the
gut eadothsliwm. .

setae are absent in segments 3 to 5. The setas are double pronged, the
teoth being strongly hooked (Mg. 1. p. 2).

The lengths of the setas from ome bLundle in each of segments
2, 6, 7 and B of five randomly selected ocuter forms and five randomly

saleoted kidney forms were mesasured. Ths results are presented below.

Outer form.,
Segnment 2, Segments 6, 7 & 8.
to 1920 to 1£)A

Average length. 170 M 1oo)u
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a,

Segment 2, Segments 6, 7 & 8.

From 103 u rem O30
to  21I6p to 98

120 Ry

Sinos the lengths of the setae in sogments 6, 7 and 8 were
ry M.u'. they woro grouped Wﬂuru shown,
The aversge lengths of the setas in one mature kidney

Qwotogaster were as follows.

T,
o5

It seems that the setae of outer forms are slightly dut
consistently longer than the corresponding setas of kidney ferms, The
average length of the setae in the ome mature kidney form examined
m.pwmuthudmmm,Myfem. The shape of
the sotae of the outer and kidney fomms 4s indistinguishable.

| N

(1) Reservoir populatiom,

A reniom sample oonsisting of 20 outer and 20 kidney
Ghastosaater were squashed under a coverslip and the mumber of sstas in
each bundle in segments 2, 6, 7 and 8 were counted, These results axe

presented in Fig. 5., aa the total mumber of setas per segaent, 1.0., the
sum of the number of setse in both bundles, and this is plotted against the
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number of animals, It is seen that the kidney forms never had more than

1), setas per segment, 1.0., 7 per bumdls, The outer forms however, in the

vast majority of cases had between 15 and 2, setas per segment. 024
numberas of setae per segment are due to ths faot that the two bundles in
the samo segment were not always made up of the same mmber of setas,
M@h.mmﬁrf@mfomﬂth;thﬁaarewunummm
segment, In such cases 1t was usually the sixth segment that had this low
mmber of setae, all the other segments having between 15 and 2., This

oontrest in setal mmbers affords a means of distinguishing betwesn outer
and kddney forms. Any worm having 1l setas or less in gll segments would
be a kidney form, and any wom having wore than 1, in any ome or all of
its segments would be ab outer form, In praotice, the outer forms had
more than 15 setas in at least three of the segments in questiom. The
Wwwmhtbmdmmmyfnmmm
have an additional sets in some Lundles giving a total of 15 or 16 setes
per sogsent (890 P.27 ).

These results were examined statistically by oamparing the

shows that in all segments the means were significantly differeamt at the
1% lovel,

Segnent, Valuss obtained for 'Student’s' t. Degs.of freedom

13,462 - 18

7.318 17
14.872 18
12,37 18
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After £inding these Aifferences in the setal mmbers of the

outer and kidnsy forms of the reservoir, it was deoided to investigate the
possibility of this differemos being gemeral and not oonfined to thess
partioular populations. 3emples of L, pereger obtained from various parts
of Britain were oxumined,

(11) Sample from a drwinage ditoh near Frodshem.

L, pereger from the sbove location. Figure 6 shows the results of setal
oomts carrisd out on these andmals, Again, the number of setae per
upntmnrummuh*h’u&ﬁ?fm- Low numbers of setas per

segment were more oommon In the outer forms here than in the ressrvoir
animals. However, sinoe these low mmbers (i.e., 14 and below) were never
found in more than one segment of any worm, the outer forms were still
sasily distinguishable, Three worms found on the outer surface of the

host had 1, setae or 1ess in all segments, Only kidney cells were found
4n their gut and it can therefore be said with certainty that these were
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Sample from a dam at Foxbar, Renfrewshire,

yroger obtained from this habitat yleldsd many
but only thiwe kidney forms., The three kidney forms

The results are presented in Fig, 9,
(vi) Semple from Bealing.

¥o (h, Jimnocd, were found in the kidney of the L, peyezer
dn this sample either,
more than 1 setas in all segments. The results from this sample are
presented in Fig. 10,

In oonclusion 4t oan be said that the results obtained from

these widely dispersed habitats agree closely with those obtained looally
at the reservoir, All the lidnay forms exsmined, with the exoceptiom of
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(a)

Sw

Plate 1,

(t) Iransverse section of the stomach region of

an outer Chaetogaster. (x 560)
(b) Transverse section of the stomaech region of

a kidney Chaetogaster. (x 560)
sw, stomach wall. bw, body wall, e, coelom,
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‘ sadure animals, had 1), setae or less per segment in all the four segments
that were observed; this means a maximm of 7 setac per bundle., The outer
forms usually had more than 1, setase per segment with a maximum of 2,

per segment or, in other words, 12 per bundle, Some had less than 14
sotae per segment, but in no case was this true for more than one segment

of any animal, TFigure 1l was oonstructed by pooling all the data used in

Pigs. 5 to 10 inclusive. The unshaded parts of the histosrams represent
kidney forms that were found on the outer surface of snails in the sample
fyom Frodsham, From the pooled data it ocan be e;lculated that 4.7 % of
the outer forms had less than 1), setae 4n segment 2, 207 had less than 1L
in segment 6, 47 had less than 14 in segment 7 and enly 27 had less than
35, in segment 8. It is seen that the owsrlap between the setal numbers
of the kidney and the outer forms i3 greatest in segment 6, This overlap

4s presumably ocaused by a loss of setas from the bundles of segment 6.

If this assumption 1s oorrect, the only explanation that can bs suggested
is that in some way these bundles, serving as attachment organs, are
subjected to greater strains than the bundles of other sogments,

of

, t. .-'*x“h_ .

oompare the anatomy of the two forms, Ten outer forms and dten kidney forms
wore examined in this way but no dstailed histological observations were
mads, Differences were found in the thickness of the gut wall in ths two

forms. Plate la shows a transverse section through the stomash region of
the gut of an outer Chactoraster, Plate 1b a seotion of the same region




Plate 2,

LW

(a) Transverse section of the intestinal region of
an outer Chaetogaster. (x 560)
(b) Transverse section of the intestinal region of

a kidney Chaetogaster, (x 560)
iw, intestinal wall. bw, body wall. ¢, coelom,
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oranster,. The endotheliun of the ocuter form is seen to

be thicker than that of the kidney form. Plates 2a and 2b show transverss

gections of the intestine of an outer and a kidnsy form respectively. The
difrerence between the intestinal endothelium of the two forms 1is more

sariced than the difference between the stomach endothelia., Whereas the
kidney form has only a thin, regular sadothelium, ths outer form has a
sueh deeper and more irrvegular layer of cells oomstituting the endothelium,
Tt 4s possible that this contrast is related to the difference in ths diet

of the two forms, the kidney formms feeding exclusively on kidney oslls
(ps 52) amd the cuter forms feeding on a variety of planktonic plants and
eninals and probably heving a more oomplex digestive mechanism,

No other major anatomicel Aifferences were found,

B Sampling of the kompees peresary population started in January
1960, Pigurs 12A, shows the gredual inerease in the sise of the smalls wp
to the begimning of May. Spawning began Sowards the end of March, each
spewn oapsule oontaining up to 60 eggs. Under laboratory oonditions and
at s temperature varying fres 10 t0 15°C spawning ooc