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RÉSUMÉ.

Les larves de Eylais discreta, E. extendens, E. infitndibitlifera et E . setosa sont décrites. Ces descriptions sont comparées avec des données de la littérature.
Les larves de E. setosa et E. extendens vivent en parasite sur des Coleoptera, celles de E. discreta
et E. infitndibulifera sur des Corixidae. Un nombre d'hôtes sont nommés.
Les espèces hivernent ou bien comme œuf, ou bien comme larve parasite. La période de développement des œufs joue un rôle dans cette matière et définit probablement en grande partie la phase dans
laquelle l'espèce hiverne. Ces aspects sont commentés pour les quatre espèces.

SUMMARY.

Descriptions of the larvae of Eylais discreta, E. extendens, E. infitndibitlifera and E. setosa are given
and they are compared with data from literature.
E. setosa and E. extendens larvae parasitize on Coleoptera, E. discreta and E. infundibulifera on
Corixidae. A number of host species is mentioned.
It depends on the time of development of the eggs whether the species predominantly hibernates
as egg or as parasitizing larva. This is discussed for the four species.

INTRODUCTION
When studying the biology of Eylais species it is necessary to recognize the larvae. Eylais
larvae have been studied mainly by SPARING (1959), WAINSTEIN (1962, 1963 a, 1963 b, 1968)
and LANCIANI (1969, 1970).
The aim of these investigations is to compare our data of the separate species with literature
and to add new data to our knowledge of their life-histories.
Diagnosis of Eylais larvae.

The larvae of the genus Eylais are characterized by a large dorsal plate, covering the median
part of the idiosoma. Generally, this dorsal plate bears one pair of setae and six pairs of cuplike
alveoli ("pores"), but in some species there are seven pairs of setae. There are often two longitudinal furrows and a transverse one. Two pairs of small plates are located beside the dorsal
A carologia, t. XVII, fasc. 3, 1975.
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plate. The anterior one bears two setae and the posterior one (for the greater part laying ventrally) six setae. The two pairs of eyes are situated on a pair of small plates. The epimeral
sclerites (also called epimera) I and II are partly fused, sometimes also epimeron III is fused
with epimeron II. The epimera bear two setae each. The cheliceral bases are completely fused,
forming the so-called stylophore. The velum or hypostoma (the epimeral region of the palpal
segment) bears a number of small papillae. These papillae are apparently functioning as suckers,
which attach the mouth-parts of the larva to the integument of the insect host. Dorsally and
ventrally the velum bears a pair of protorostral and tritorostral setae respectively. The legs
are six-segmented and the tarsus bears three claws (Fig l) (see also PRASAD & COOK, 1972 and
W AINSTEIN, 1963 a).
The following species were studied : Eylais discreta Koenike, 1897, E. extendens (Müller,
1776), E. infundibulifera Koenike, 1897 and E. setosa Koenike, 1897.
METHODS.

The larvae of Eylais species are parasitic on water bugs and water beetles. Infested hosts
were collected in the surroundings of the Naardermeer (a lake 20 km S.E. of Amsterdam) during
the period Sept. 1972-April 1973.
The larvae were taken from their hosts and their morphology was investigated by observation of the living animals, as well as in preparations. The collected larvae were compared
with larvae bred from eggs laid by identified females. Once the hosts were known, it was possible to infest experimentally a number of them.

FIGS. 1-5 :

Larva of Eylais setosa :

1) Leg II, solenidion; 2) velum; 3) dorsal view; 4) ventral view; 5) pedipalps.
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RESULTS.

Eylais setosa Koen.
The main characters are :
Dorsal plate (Figs. 3 and ro) narrow, its anterior margin forming an angle; one pair of setaev;
two longitudinal furrows bearing six pairs of pores (pores about r µm diam.) ; a short furrow
extending medially from pore 2 ; an arcuate transverse furrow connecting the pores 3.
Epimera I and II partly fused. Excretory plate anteriorly pointed and posteriorly curved
(Fig. 4) ; in front of the excretory pore two small pores ; anterior tips of excretory plate and
posterolateral plates on a level with each other.
Velum, on both sides a row of eight papillae (Fig. 2) and a small tritorostral seta between
papillae r and 2. Pedipalps with tibial claw . (Fig. 5). See for the measurements Table I.
Our data agree with those of W AINSTEIN (r963 b). According to her own information,
SPARING (r959) was not certain that the larva described by her indeed belonged to E. setosa.
Considering the great difference we found in the shape and measurements of the dorsal plate
of our specimens (Table I) compared with those collected by SPARING (dorsal plate of her specimen

FIG. 6 : Hygrotus versicolor experimentally infected with larvae of Eylais setosa.
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150 X 80 µm), we conclude that her description refers to another Eylais species. SPARING (1959)
took her so-called E. setosa larva from Graphoderes sp .. Only PIATAKOV (1915) mentioned Dytiscidae and Gyrinidae as hosts of the E. setosa larvae.
We found well-developed parasites during the period sept. 1972-April 1973 on the abdominal
tergites of the following families of water beetles : Haliplidae ; Haliplus rujicollis Dege~r (266
beetles collected, one was parasitized by l larva) .
Dytiscidae ; Hygrotus versicolor Schall. (40 beetles, 4 were infested with in total 14 larvae) ;
Hygrotits inaeqitalis F . (49 beetles, 9 were infested with in total 32 larvae) ; Hyprydrus ovatus
L. (33 beetles, one was parasitized by l larva). In our aquaria the eggs were deposited on the
leaves of Vallisneria sp.. The eggs measured about 125 µm (100-140 µm) in diameter. At room
temperature the eggs, deposited in June and J uly hatched after 9-20 days.
We succeeded in infecting experimentally Hygrotus versicolor (Fig. 6) on l3th of July 1973 ·
The beetles died during the following winter and the well-fed parasitic larvae appeared to belong
to E. setosa.
Eylais extendens (Müll.).

The main characters are :
Dorsal plate oval (Figs. 9 and rr) with the anterior margin rounded ; one pair of setae and
six pairs of big pores ; pores surrounded by radially arranged short furrows ; the first two pairs
of pores 6 µm in diam., the other ones 8 µm in diam. ; two pronounced longitudinal furrows
connecting the pores ; a bent furrow connecting pores 3.
Epimera I and II partly fused. The rather large excretory plate striated longitudinally
(Fig. 16) and narrowed at both ends; in front of the excretory pore two small pores. Ventral
part of the posterior lateral plates tapering to a point beside the excretory plate.
Velum with on both sides eight papillae and many small ones ; proto- and tritorostral setae
discernable. Pedipalps with tibial claw. For measurements see Table I.
Our description agrees with that by WAINSTEIN (1963 b), but a number of measures are somewhat different, especially the size of the dorsal plate. WAINSTEIN does not give measurements
but by calculating these by means of his drawings, we came to a length of the dorsal plate of
196 µm. In our larvae we found 158 µm. Nevertheless the shapes of the dorsal plate, epimera,
furrows and pores are so similar, that in our opinion W AINSTEIN and we are dealing with the
same species. The description of the E. extendens larva given by SPARING (1959) is very different
from ours, especially with regard to the shape of the epimera, the excretory plate, and the length
of the tibial claw. Her description is not suffi.ciently detailed to permit a satisfactory comparison. In our opinion the larva desc1:"ibed by SPARING is not identical with the larva of E. extendens.
The data on the hosts of the larvae of E. extendens are very confusing. LANCIANI (1970)
found the larva in the U .S.A. on Hesperocorixa attached to the membranous area between the
head and the pronotum. Probably, he identified these larvae with the help of WAINSTEIN's
(1963 b) paper. SPARING (1959) found the larvae of E. extendens on the abdominal tergites of
the corixids Sigara falleni (Fieb.), S. striata (L.) and 5. distincta (Fieb.) . But, as mentioned
before, there are doubts with regard to the relevancy of SPARING's description.
According to EASWARI AMMA (1967) the larva parasitizes the water stick-insect (Ranatra)
and is attached to the base of the breathing tube and to the legs. This authcir in one figure
(l.c. page 122, fig. 22) presents a larva with the shape of an Eylais larva, but in other figures
(l.c. page 122, figs. 23 and 24) undoubtedly Hydrachna larvae attached to the legs of Ranatra

-

523 -

are depicted. In our opm10n, the Ranatra specimen used for experimental infestation must
have been infested already with Hydrachna larvae before collecting.
We found larvae of E. extendens not on corixids but on the water beetle Haliplus ruficollis
(Coleoptera, Haliplidae) (266 beetles collected, 9 were infested with in total 12 larvae).
In the laboratory the eggs were deposited on water plants and on the glass wall of the vials
used. The eggs measured about 180 µ.m (160-205 µ.m) in diam.. At room temperature the eggs
deposited in June and July hatched after 21-49 days. A number of eggs did not hatch at all;
possibly these eggs should hibernate and hatch in spring.

F1Gs. 7-9 : Dorsal plates

7) Eylais discreta ; 8) E. infundibulifera ; 9) E. extendens.

Eylais discreta Koen.
The main characters are :
Anterior margin of the dorsal plate (Figs. 7 and 12) bent inward laterally and rounded
medially; bearing one pair of setae and six pairs of pores; pore l and 2 small (2 µ.m in diam.) ;
pore 3-6 increasing in size posteriorly (5-9 µ.m in diam .) ; pores connected by two longitudinal
furrows ; pores 3 connected by an arcuate furrow ; pores 6 also connected.
Epimera I and II partly fused (Fig. 14). Excretory plate narrowed anteriorly and rounded
behind; top of the excretory plate anterior to the posterior lateral plates ; excretory pore in the
posterior half of the plate.
Velum with hundreds of small papillae, hardly visible in parasitizing larvae; proto- and
tritorostral setae discernable. Pedipalps with tibial claw. For the measurements see Table I.
Our description agrees with that of SPARING (1959) and LANCIANI (1969). Comparing our
measurements with those of LANCIANI we found a few differences, namely in the dorsal plate
(215 X 107 µ.m) ; the ocular plate (49 X 36 µ.m) and the stylophore (75 X 45 µ.m) (compare our
results in Table I). As hosts of these larvae the following corixid genera are known: Callicorixa,
Hesperocorixa and Sigara (LANCIANI, 1969), Callicorixa, CorixaandSigara (SPARING, 1959)· BôTTGER (1962) records for E. infundibulifera meridionalis (= E. discreta), Corixa as host.
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FIGS. 10-13. ;. Dorsal plates, photographed by differential interference contrast : rn) Eylais setosa (prep. 270) j
11) E. extendens (prep. 289) ; 12) E. discreta (prep. 246) ; 13) E. infundibulifera (prep. 229).
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FIGs. 14-16. : Ventral views : 14) Eylais discreta; 15) E. infundibulifera; 16) E. extendens.
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We found well-developed parasites during the period Sept. r972-April r973 on the followin
Corixidae : Sigara striata (3740 water bugs collected, r50 were infested with in total 2r7 larvae) ;
Cymatia coleoptrata (C. Sahlb.) (z6r6 water bugs, 82 infested with in total 94 larvae) ; Corixa
punctata (Illig.) (84 water bugs, 2 infested with in total 2 larvae) ; Hesperocorixa linnei (Fieb.)
(280 water bugs, 2 infested with in total 6 larvae). Sigara falleni was also found infested with
larvae, but these specimens were much smaller than those on the other corixids, so we presume
an "immunity" comparable with that to Hydrachna conjecta Koen. of this host (DAVIDS, r973).
Just as LANCIANI (r969) on Sigara striata we found, a preference for tergite 3 as site of attachment, followed by tergites z and 4. In the case of Cyma#a. coleoptrata this was tergite 2, followed
by tergite 3. The eggs (about 208 µmin diam.) deposited in the beginning of June hatched at
room temperature after r9 days. B6TTGER (r962) found ro-r4 days at a temperature of r8-zz 0 C.
and LANCIANI (r969) 7-r8 days " under laboratory conditions ". The number of eggs per female
is recorded by DAvrns (r973).

Eylais infundibulifera Koen.
The main characters are :
Front margin of the dorsal plate straight (Figs. 8 and r3) ; one pair of setae and six pairs
of minute pores (r-2 µmin diam.). The two longitudinal wide furrows do not reach the anterior
margin and are situated medial to the pores running from the second pair of pores to the last
pair ; there are no transverse furrows.
Epimera I, II and III clearly striated and partly fused (Fig. r5). Excretory plate striated,
anteriorly pointed, rounded behind; excretory pore in the. anterior part of the plate.
Velum with hundreds of papillae; proto- and tritorostral setae discernable. Pedipalps
without tibial claw. For the measurements see Table I. Our description agrees with those of WAINSTEIN (r962) and LANCIANI (r969).
Species of the genera Corixa (WAINSTEIN, r962) and Hesperocorixa and Sigara (LANCIANI,
r969) are known as hosts.
We found E . infundibulifera larvae parasitic on Sigara striata (3740 water bugs collected,
6 were infested with in total 6 larvae). In previous years we had also found infestations in
Cymatia coleoptrata. The eggs deposited in June hatched at room temperature after 24-38 days.
LANCIANI (r969) records a developmental time from rz days on in the laboratory.
~~~

~~

DISCUSSION.
Identification of the Eylais larvae attached to their host is indispensable for ecological
work on this genus. In literature the dorsal plate, the excretory plate and the solenidion on
tarsus II are mentioned as furnishing good characteristics for the distinction of species. In
combination with these characters we found also the lenght of the different leg segments very
useful for identification, especially the lenght of the tarsus.
The length of the dorsal plate is diffi.cult to measure in just hatched larvae, because it is
arched, roofing over the whole larva. Thus it is larger than the larva. In a parasitizing larva
it is f!attened and easy to measure.
Comparing LANCIANI's (r969) data, based on American specimens, with our West European
specimens we found differences in E. discreta (European larvae are somewhat smaller).
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TABLE I. - Measuremt:>nts in µm of the different parts of Eylais larvae (n
dibulifera n = 3).
E. setosa

dorsal plate
ocular plate
ant. lat. plate
excretory plate
stylophore
tibial claw
solenidion tars. II
leg I femur
genu
tibia
tarsus
leg II femur
genu
tibia
tarsus
leg III femur
genu
tibia
tarsus

138-154 X 51-56
27-30 X 13-19
20-28 X 20-26
34-40 X II-18
29-38 X 24-30
18-20
17-20
23-25
13-16
23-28
43-45
23-25
15-18
23-28
43-45
24-28
15-19
30-35
46-48

E. extendens

150-164 X 80-87
32-38 X 14-20
32-36 X 24-32
52-58 X 13-17
40.-52 X 33-39
24-30
14-16
26-32
18-22
30-34
52-56
29-34
20-24
33-38
55-60
32-35
24-27
42-44
59-62

E. discreta

l93-2n X IOl-!09
40-45 X 20-36
40-45 X 24-38
41-50 X 20-32
40-52 X 41-45
25-29
8-IO
33-40
27-30
42-45
76-80
37-42
31-38
45-49
78-82
41-46
38-42
51-57
79-82

IO,

in E. infun-

E. infundibulzfera

163-169 X 67
35-38 X 15-16
28 X 28-29
40-44 X 13-14
63-75 X 50-54
22-25
23-24
14-15
21-24
35
28-29
18-19
24-25
40
33-34
19-20
29-30
48-49

In E. infundibulifera the differences were smaller. Comparing our data with the Russian
obtained by WAINSTEIN (1963 b), we found differences in the length of the dorsal plate of E. extendens based upon bis drawings (generally WAINSTEIN does not give measurements in bis descriptions).
We could add some new hosts for the European region. In contrast with SPARING (1959)
and LANCIANI (1969) we never found larvae of E. extendens on corixids. During several years
we examined thousands of corixids without finding a single E. extendens larva. Therefore we
are convinced that E. extendens larvae do parasitize exclusively on Coleoptera and not on Corixidae.
The four species examined here are rather common in the area around Amsterdam. It was
surprising for us that we found so few water beetles infested with the common E . extendens.
Considering the duration of egg development, it is apparent from data that E. setosa and E . discreta hatch sooner than E. extendens and E. 1'.nfundibulifera. The difference in development
may cause that generally more eggs of E. extendens and E. infundibulifera hibernate than of the
other two species. For we suppose that in the genus Eylais either the parasitizing larva or the
egg is the hibernating stage.
This opinion is supported by some of the junior author's findings . Collecting free living
nymphs of Eylais spp. in spring 1968 in the " Amsterdamse Bos " he found that the nymphs
of E. discreta and E. setosa appeared earlier than the other two species (see Table II).
Further investigations are necessary, but already now we are inclined to draw a conclusion
from Table II, that, combined with our knowledge of the duration of egg development enables
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us to the following conception : of the four Eylais species studied E. discreta hibemates as parasitizing larva, E. extendens and E. infundibulifera predominantly as egg and E. setosa either as
larva or as egg.
TABLE IL -

Nymphs of Eylais spp. collected by clip net in three minutes time per sampling
data (Amsterdamse Bos, April-June 1968).
25-IV

E.
E.
E.
E.

discreta
extendens
infundibulifera
setosa

sr
7

3-V

14-V

28-V

11-VI

26-VI

19
2

3
2

22

33

2

7

II

14

rs

6

13

2
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