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Summary:

The oocysts of coccidian of the genus Eimeria were sought in the
caecal contents of 46 Lepus granatensis and 18 L. europaeus
captured in France. Parasites were found in 34 of the hares.
Parasite load was mainly very low. However, species diversity
was considerable. 21 species or subspecies were identified, of
which 13 species and two subspecies were not previously
described. Three of the taxa, E. robertsoni, E. semisculpta and E.
townsendi, previously identified on numerous occasions in western
Europe and, corresponding to forms or variants created before
1960 that have been subsequently elevated to a specific level,
appear to be invalid. Indeed, the parasite descriptions from the
material used to effect this modification do not correspond to the
original descriptions. A stable equilibrium, as generally observed
in the case of many congeneric species co-infection of the same
host, was not observed in the hares. This has been attributed to
the solitary habits of the host and of the probable polyphyletic
nature of the genus Eimeria. Paleontological data for the
Leporidae indicate that rabbit parasites are derived from those of
the hare.

KEY WORDS : Eimeria, Lepus europaeus, Lepus granatensis, France, new taxa,
parasitological equilibrium.

INTRODUCTION

study of Eimeria in wild rabbits by Grés (2001)

and Gres et al. (2003) have shown that a sta-

bility in the rank of prevalence of each para-
site species became established, in spite of the oppor-
tunist feeding regimes of this rabbit and of the fragility
of Eimeria oocysts, both factors favouring disequili-
brium. Thus, irrespective of the geographical site, the
season, or the age of the host, some species are
consistently dominant while others are invariably rare.
We felt it would be of interest to use the same tech-
niques and criteria in a comparison with the coccidians

* Parasitologie Comparée et Modeles Expérimentaux, USM 0307,
associated to INSERM U567, CNRS IFR101, and Laboratoire de Proto-
zoologie et Parasitologie Comparée (EPHE), Muséum National d’His-
toire Naturelle, CP52, 61, rue Buffon, 75231 Paris Cedex 05, France.
Correspondence : Pr Iréne Landau.

Tel.: 33 (0)1 40 79 35 00/1 — Fax: 33 (0)1 40 79 34 99.

E-mail: landau@mnhn.fr

Parasite, 2005, 12, 131-144

Mémoire

Résumé : EimeriA (CoccIDIA: EIMERIDEA) DES LIEVRES EN FRANCE :
DESCRIPTION DE NOUVEAUX TAXA

Les oocystes des coccidies du genre Eimeria ont été recherchés
dans environ 2 g du contenu caecal de 46 Lepus granatensis et
de 18 L. europaeus en France. 34 sont parasités. lls ont presque
toujours une charge parasitaire tres faible. La diversité spécifique
est néanmoins considérable. 21 espéces ou sous especes sont
identifiées dont 13 especes et deux sous especes sont nouvelles.
Trois des taxa identifiés plusieurs fois en Europe occidentale :

E. robertsoni, E. semisculpta et E. townsendi, qui correspondent a
des formes ou a des variétés créées avant 1960 et qui ont été
élevées ultérieurement au niveau spécifique, nous semblent
inutilisables. En effet, la description du matériel utilisé pour
effectuer cette modification ne correspond pas a la description
originale. Les équilibres stables constatés habituellement dans les
cas de nombreuses especes congénériques coexistant chez un
méme hote ne sont pas retrouvés chez les liévres. Cette exception
est attribuée aux moeurs solitaires de I'hote et au polyphylétisme
tres vraisemblable du genre Eimeria. Les données paléontologiques
sur les Leporidés indiquent que les parasites des lapins dérivent de
ceux du liévre.

MOTS CLES : Eimeria, Lepus europaeus, Lepus granatensis, France, nouveaux
taxa, équilibre parasitaire.

of hares, a host that has distinct feeding habits to the
wild rabbit.

MATERIALS AND METHODS

ORIGIN OF THE BIOLOGICAL MATERIAL

46 Lepus granatensis Rosenhauer, 1856 (N°: 1-11, 13-
16, 18-20, 24-31, 34-39, 42, 44-50, 52, 53, 55-58) and
nine L. europaeus Pallas, 1778 (12, 17, 32, 33, 40, 41,
43, 54, 59), were caught during September and October
2003 in the Pyrénées-Orientales, in areas most made
up of vineyards: Claira, Rivesaltes, Cabestany, Canet
and Thuir.

We also had access to L. europaeus samples from dif-
ferent regions: four animals (60-63) caught in October
2003 on cultivated land at Doulieu and at Estaires
(Nord), four samples (64-67) from Vergies (Somme),
also in October 2003, and finally one animal (68) from
the Paris region, in January 2004.
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METHODS

2 g of the caecal content were removed during autopsy
and mixed with potassium dichromate (final concen-
tration 2.5 % v/v) in a Petri dish and allowed to mature.
The inventory of the parasites present in each dish was
made following concentration by flotation in magne-
sium sulphate. The concentrates were stored at 4° C-
8°C in a solution of potassium dichromate (final
concentration 0.5 % v/v).

DEFINITIONS AND ABBREVIATIONS

Micropyle ring = thickening of the external walls sur-
rounding the micropyle, sometimes found jutting out.
The diameter of the micropyle was measured within
the ring.

OR = oocyst residuum; SR = sporocyst residuum; Sl =
shape index (length/width).

Oocyst shape: some confusion may arise as to the
shape of the oocysts described in the litterature. Two
definitions are given to the term ellipse in Webster’s
Dictionnary (1985): a) “oval”; b) “a closed plane curve
generated by a point moving in such way that the
sums of its distances from two fixed points is a cons-
tant”. We have followed the second definition when
referring to an oocyst as ellipsoid = oocyst with the
two ends almost symetrical, whereas an oocyst is des-
cribed as ovoid when the micropylar end is narrower
than the opposite end.

DESCRIPTIONS

Units of measurements are all expressed in microns.
All sporocysts possess a Stieda body, apparently similar
between the species, and thus not further described
in this study.

Details of the oocyst morphology for Eimeria of Oryc-
tolagus, referred to in the discussion, are found in Cou-
dert et al. (1995).

TYPE MATERIAL

Since it is not possible to obtain permanent oocyst pre-
parations, we have designated as holotype material,
numbered photos of the oocysts that have been depo-
sited at the laboratory.

NOMENCLATURE

We have been faced with the following difficulties: the
names of three forms or varieties described prior to
1960 had been redescribed and elevated to a specific
rank at a later date. However, in all three cases this
change of status was based on material originated from
another host species collected in a different region, and
furthermore the morphological descriptions did not
adequately correspond with those provided in the ori-
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ginal descriptions. We have therefore considered the
names given to the following three parasites as invalid:
1) E. magna forma townsendi Carvalho, 1943, ele-
vated to the rank of species by Pellérdy in 1956, will
be discussed in the section on E. tailliezi, 2) E. magna
var. robertsoni Madsen, 1938, elevated to the rank of
species by Carvalho in 1943, will be discussed in the
section on E. coquelinae, and 3) E. magna var. robert-
soni forma semisculpta Madsen, 1938, elevated to the
rank of species by Pellérdy in 1956 will be discussed
in the sections on E. pierrecouderti and E. tailliezi.
The keys of identification are given at the end of the
descriptive part (Table I).

To simplify the nomenclature, all the new taxa
described in this article are attributed to Aoutil & Lan-
dau.

1-(8) micropyle absent
2-(7) OR present
3-(6) SR present; ellipsoid oocyst
4-(5) L>30 um; L/I > 2 E. leporis leporis
5-(4) L <30 um; L/I = 1.87 E. leporis brevis
6-(3) SR absent; rounded oocyst E. orbiculata
7-(2) OR absent E. audubonii
8-(1) micropyle present
9-(30) OR present rounded
10-(19) SR present
11-(16) L > 30 um
12-(15)  smooth wall
13-(14) ellipsoid short; L/l = 1.63 E. europaea
14-(13)  ellipsoid long; L/l = 1.89 E. nicolegerae
15-(12)  granular wall; L/l = 1.39 E. gantieri
16-(11) L <30 pum.
17-(18) ovoid long; L/l = 1.75 E. deharoi deharoi
18-(17)  ovoid short; L/l = 1.44 E. deharoi rotonda
19-(10) SR absent
20-(21) L 30 pm; whitish oocyst E. bainae
21-(20) L > 30 um; yellowish or brownish

oocyst
22-(25) L <35um
23-(24)  ellipsoid; granular wall E. coquelinae
24-(23)  ovoid; smooth wall E. gresae
25-(22) L >35um
26-(27)  rounded oocyst; | > 27 um E. mazierae
27-(26)  more elongated oocyst; | < 27 pm
28-(29)  smooth wall E. reniai
29-(28)  anterior granular wall E. pierrecouderti
30-(9) OR absent or reduced to a few

granules
31-(40) SR present; L > 30 um
32-(37) L <40 pum
33-(36) smooth wall
34-(35) ovoid; L/ = 1.59 E. cabareti
35 (34) ellipsoid; L/I = 1.73 E. stiedai
36-(33) entirely granular wall E. lapierrei
37-(32) L >40 um
38-(39) ellipsoid; L/I = 2.03 E. macrosculpta
39-(38) ovoid; L/l = 1.83 E. tailliezi
40-(31) SR absent; L < 30 pm E. babatica

Table I. — Keys for identification; L = length; | = width.
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MORPHOLOGICAL OBSERVATIONS

1 - EIMERIA LEPORIS LEPORIS, NIESCHULZ, 1923
(Figs 1.1 and 2.1)

Material studied: L. granatensis 10 (Fig. 1.1), 36, 45,
56 and 58.

Size: 33 015 pm (28-41 0 15-19); n = 145; SI = 2.2.
Shape and colour: ellipsoid elongated or slightly
kidney-shaped, of a very pale yellow or white colour.
Wall: thin and smooth with a flattened pole.
Micropyle: absent.

Sporocysts: these occupy 2/3 of the oocyst, and are
stocky, measuring 15 08 um, and sporozoites contain
one large elongated refractile body.

Residua: a round small OR of 6 um in diameter is pre-
sent, a well limited SR with fine grains is present.

Discussion

This species characteristic of Lepus has no equivalent
in Oryctolagus or Sylvilagus. The original description
of E. leporis, Nieschulz, 1923, in The Netherlands, cor-
responds by its dimensions and morphology to the
E. leporis that we have encountered in France. This
applied equally to the species described under the
same name by Carvalho (1943) in L. townsendi cam-
panius Hollister, 1915, captured in lowa (USA).

In their publications, Pellérdy (1956; 1974) in Hungary,
and Bouvier (1967) in Switzerland, described the
oocysts as having an SR consisting of a few granules,
whereas it was found to be round and compact by
Nieschulz, Carvalho (1943) and us. In a study of this
species in England, Robertson (1933) provides detailed
measurements that indicated the existence of three
peaks in the size histogram. A population of small
parasites (25.44 0 14.37 pm); one of medium size
(31.47 O 16.27 pm), and one of large size (36.8 O
18.4 pm).

Our observations in the hares 58 and 45, revealed a
gaussian type histogram with one peak at 27 um in
length and 14 um in width (n = 14 for hare 58 and
n = 10 for hare 45), thus corresponding to the small
parasites above. Hare 36, harbouring a higher parasite
load (n = 146), presented a non-gaussian histogram,
that we are inclined to interpret as being the sum of
two populations, one corresponding to the medium
size species of Nieschulz (33.3 [0 15.4 um) and the
other, found as a pure infection in hares 45 and 58,
to the small species (27 [0 14 um).

Taken all together these observations suggest to us the
existence of two sub-species whose localisation in the
host or whose biological cycles are distinct. We pro-
pose to designate them as follows: E. leporis leporis
Nieschulz, 1923 and E. leporis brevis n. subsp. described
below.

Parasite, 2005, 12, 131-144
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2 - E. LEPORIS BREVIS N. SUBSP. AOUTIL & LANDAU
(Figs 1.2 and 2.2)

Etymology: brevis = short.

Holotype: Fig. 1.2 derived from L. granatensis 45.
Material studied: L. granatensis 36, 45, 56, 58, and
L. europaeus 60 and 68.

Size: 27 014 ym (23-31 0 13-15); n = 10; SI = 1.93.
Shape and colour: elongated or slightly kidney-shaped,
of a very pale yellow.

Wall: thin and smooth with a flattened pole.
Micropyle: absent.

Sporocysts: these occupy the near totality of the
volume of the oocyst, and are stocky, measuring 15 [
8 um, and sporozoites contain one small and one large
elongated refractile body.

Residua: a round small OR of 4 um in diameter is pre-
sent; a well limited SR with fine grains is present.

Discussion

Justification for a new sub-species has been presented
above (see E. I. leporis).

The sub-species E. |. brevis could be compared to
E. perforans (Leuckart, 1879) parasite of Oryctolagus
by virtue of its elongated ellipsoid shape, its white
colour, of the smooth oocyst wall, and of the presence
of an OR and an SR. The two species are however dis-
tinguishable morphologically, E. perforans being smaller
(22.5 013.9 pm vs 27 014 pm), and a micropyle, absent
in E. I. brevis, is found occasionally in E. perforans (Pel-
lérdy, 1974).

E. I. brevis was, so far, recorded from France and
England only, the other authors from central or eas-
tern europe, giving mensurations corresponding to
E. I. leporis.

3 - EIMERIA ORBICULATA LucAs, LAROCHE &
DuRrAND, 1959 (Figs 1.3 and 2.3)

Material studied: L. granatensis 44, 45 (Fig. 1.3).
Size: 13 013 pm (12-16 012-15); n = 12; SI = 1.
Shape and colour: sub-spherical and white.

Wall: smooth, and most frequently with a semi-lunar
gap between the internal and external walls.
Micropyle: absent.

Sporocysts: they occupy the whole space in the oocyst,
measuring 9 (05 um, and sporozoites possess two round
refractile bodies.

Residua: a sharply defined irregular OR measuring
2 pm. No SR was seen.

Discussion

Three species of rounded parasites of small size are
morphologically close. The species E. exigua Yakimoff,
1934, a parasite of the rabbit but not the hare, is easily
distinguished by the presence of a well defined SR.
Two species have been noted in hares: 1) E. hunga-
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Fig. 1. — 1. Eimeria leporis leporis; 2. E. I. brevis; 3. E. orbiculata; 4. E. audubonii; 5. E. europaea; 6. E. nicolegerae; 7. E. gantieri; 8. E. deharoi
deharoi; 9. E. d. rotonda; 10. E. bainae; 11. E. coquelinae; 12. E. gresae; 13. E. mazierae (0 1,320).
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rica, described in Hungary by Pellérdy (1956), has
been found in India and western Europe by numerous
researchers (see Levine & lvens, 1972). This parasite
does not possess an SR and its OR is reduced to one
to three granules. 2) E. orbiculata has been described
by Lucas et al. in 1959 from French hares, at a time
where they were not aware of the work of Pellérdy
(1956) on E. hungarica. Bouvier considered this spe-
cies as synonymous of E. hungarica. The taxon, how-
ever, does appear to be valid, since E. orbiculata was
described as having a clearly visible rounded OR, as
observed by us, and possibly in Italy by Tacconi et al.
(1995) who indicated the presence of an OR and not
of a few grains.

4 - EIMERIA AUDUBONII DuszyNskI &
MARQUARDT, 1969 (Figs 1.4 and 2.4)

Material studied: L. granatensis 6, 8, 44, 55 (Fig. 1.4)
56, 58.

Size: 21 017 um (19-24 [0 14-18); n = 43; SI = 1.24.
Shape and colour: ellipsoid and white.

Wall: outer envelope thin and smooth.

Micropyle: absent, but with a very slight flattening and
thinning of the pole.

Sporocysts: 12 07 um oval-shaped and stocky with a
rounded extremity, they nearly fill the oocyst and spo-
rozoites contain two refractile bodies, one small and
one large.

Residua: both OR and SR are absent.

Discussion

None of the species described in Lepus is comparable,
whether by size or morphology, to the parasites found
by us. On the other hand, we have no morphological
element that would allow to differentiate this parasite
from E. audubonii Duszynski & Marquardt, 1969, des-
cribed in Sylvilagus auduboni (Baird, 1858) from Colo-
rado.

It is doubtful that the species we have observed is
indeed identical to that found in an American Sylvi-
lagus, but morphological features that would allow to
distinguish them are lacking. Moreover, we are aware
that some Sylvilagus have been introduced in France
by hunters on a number of occasions.

5 - EIMERIA EUROPAEA PELLERDY, 1956
(Figs 1.5 and 2.5)

Material studied: L. europaeus 54 (Fig. 1.5).

Size: 31 019 uym (30-35 0 17-21); n = 12; SI = 1.63.
Shape and colour: oval and elongate, the anterior part
narrower, brownish.

Wall: smooth, thickened around the micropyle.
Micropyle: present and formed by a dome of 3-5 pm.
Sporocysts: the available volume is nearly filled by the
sporocysts of 19 09 um; sporozoites possess one elon-
gated refractile bodies.

Mémoire

Residua: an OR of 9 um in diameter is present, and the
SR is formed by a poorly defined aggregation of small
granules.

Discussion

Pellérdy in 1956 clearly differentiates E. europaea from
E. americana Carvalho, 1943, a parasite of L. townsendi
campanius. The parasites found in our material conform
to the original description. Differences in micropyle
size, 6-9 um for Pellérdy and 3-5 pum for us, are pro-
bably due to the manner in which the measurements
were made, namely the external versus the internal dia-
meter. This species, found frequently in Italy, has
been found in only one of the hares we examined.

6 - EIMERIA NICOLEGERAE N. SP. AOUTIL & LANDAU
(Figs 1.6 and 2.6)

Etymology: this species is dedicated to our colleague
and friend Dr Nicole Léger.

Holotype: Fig. 1.6 from L. granatensis 24.

Material studied: L. granatensis 24, 42, 56.

Size: 34 118 pm (28-40 0 15-20); n = 11; SI = 1.89.
Shape and colour: elongated ellipsoid with parallel
edges, though in some cases one edge is more concave
than the other brownish.

Wall: smooth and thick.

Micropyle: flat, thick, 5 to 6 pm in diameter, with a
micropyle ring that juts very slightly.

Sporocysts: these occupy two thirds of the oocyst
volume, measure 15 08 um, and sporozoites possess
a single round refractile body.

Residua: a very small OR is present (4 um in diameter),
the SR is elongate with large regular grains.

Discussion

E. nicolegerae, by its size and shape, is close to E. coe-
cicola Kheisin, 1947, parasite of Oryctolagus. The two
species are ellipsoid, with an OR and an SR, have com-
parable sizes, a thick wall, and a flat micropyle. The
notable differences are a small OR and an elongated
SR for E. nicolegerae as opposed to a large OR and a
rounded SR for E. coecicola.

Given the specific nature of hare coccidians, and the
fact that they do not infect rabbits, we consider this
parasite to be a new species that we name E. nicole-
gerae n. sp.

Differences with E. cabareti are detailed in the discus-
sion section for this species.

7 - EIMERIA GANTIERI N. SP. AOUTIL & LANDAU
(Figs 1.7 and 2.7)

Etymology: this species is dedicated to our colleague
and friend Dr Jean-Charles Gantier.

Holotype: Fig. 1.7 from L. granatensis 45.

Material studied: L. granatensis 45.
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Size: 30 022 pm (29-33 0 20-24); n = 4; SI = 1.36.
Shape and colour: ellipsoide to slightly oval, light
brown.

Wall: two thirds of the external wall on the side of the
micropyle are finely granular.

Micropyle: it measures 4 um with a thin straight upper
part, and a concave base.

Sporocysts: they fill the available space, measure 16 [1
9 um, and sporozoites contain a single refractile body.
Residua: an OR is composed of a few small grains, and
a compact oval SR is present.

Discussion

The ornate anterior half of the wall and the OR redu-
ced to a few granules could evoke E. tailliezi but
E. gantieri is distinct by its more roundish shape, its
smaller size and by the fineness of its wall granules.
The species is thus new, and we name it Eimeria gan-
tieri n. sp.

8 - EIMERIA DEHAROI DEHAROI N. SP. AOUTIL
& LANDAU (Figs 1.8 and 2.8)

Etymology: this species is dedicated to our colleague
and friend Dr Eric Deharo.

Holotype: Fig. 1.8 from L. granatensis 1.

Material studied: L. granatensis 1.

Size: 28 016 pm (26-33 [114-18); n = 10; SI = 1.75.
Shape and colour: ovoid and white with a yellowish
micropyle ring.

Wall: smooth.

Micropyle: 4.5 um in diameter, micropyle ring 3 um
high, made of a thickening of the external wall and
giving the impression of being “accolé” to the oocyst
wall.

Sporocysts: these have a very granular cytoplasm,
measure 13 (07 pm, and sporozoites have two refrac-
tile bodies, one of which is large and elongate.
Residua: an OR of 7 um in diameter extending between
the sporocysts is present, the SR is small and contains
large dispersed grains.

Discussion

The closest species in the rabbit is E. media Kessel &
Jankiewicz (1931), that is characterized, as for E. deha-
roi, by the presence of an OR and an SR, and whose
dimensions are comparable (31 017 um rather than the
28 [116 um we observed).

The two species can be easily distinguished, since the
E. media micropyle and micropyle ring do not jut out
appreciably. In the hare on the other hand, the micro-
pyle is very noticeable and is surrounded by a marked
micropyle ring.

This species is therefore new and we name it E. deha-
roi n. sp.

A sub-species is described below.

Parasite, 2005, 12, 131-144
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9 - EIMERIA DEHAROI ROTONDA N. SUBSP. AOUTIL
& LANDAU (Figs 1.9 and 2.9)

Etymology: rotonda = rounded.

Holotype: Fig. 1.9 from L. granatensis 1.

Material studied: L. granatensis 1.

Size: 23 016 pm (22-29 [113-18); n = 10; SI = 1.44.
Shape and colour: short ellipsoid, pale yellow.

Wall, micropyle, sporocysts, and residua: same as
those of E. deharoi deharoi.

Discussion

E. d. rotonda, though similar to E. d. deharoi, differs
from it by its more rounded shape (Sl = 1.44 vs 1.75)
and its distinctly smaller size (23 [0 16 um vs 28 [
16 um). A histogram of oocyst lengths indicates two
clearly defined peaks. As was the case for E. leporis,
we suppose the presence of two subspecies whose
localisation in the host and/or biological cycles are
distinct. We name this parasites E. d. rotonda
n. subsp.

10 - EIMERIA BAINAE N. SP. AOUTIL & LANDAU
(Figs 1.10 and 2.10)

Etymology: this species is dedicated to our colleague
and friend Dr Odile Bain.

Holotype: Fig. 1.10 from L. granatensis 20.

Material studied: L. granatensis 1, 20, 45, 56.

Size: 29 018 um (26-33 015-21); n = 12; SI = 1.61.
Shape and colour: ellipsoid and slightly elongate, yel-
lowish-white.

Wall: smooth with a flattened pole at the micropylar
end.

Micropyle: 6 um wide, slightly convex. Ring of a more
sustained yellow tint.

Sporocysts: they occupy the whole volume of the
oocyst, measure 15 08 pum, and sporozoites have a
single slightly oval refractile body.

Residua: round OR of 8 um in diameter with medium
grains. No SR.

Discussion

This species can be distinguished from others, with
white oocysts found in hares, by the presence of a
micropyle, absent in E. leporis, by a size of 29 um,
largely superior to that of E. audubonii, by the
ellipsoid shape and the absence of an SR, distin-
guishing it from E. deharoi. The species morpholo-
gically the closest, through colour dimensions and
the presence of an OR and the absence of an SR, is
E. honessi Carvalho, 1943, a parasite of different
North American Sylvilagus, though that species is
more ovoid and the one we describe is nearly totally
ellipsoid. This species is thus new and we name it
E. bainae n. sp.
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11 - EIMERIA COQUELINAE N. SP. AoUTIL & LANDAU
(Figs 1.11 and 2.11)

Etymology: this species is dedicated to our colleague
and friend Dr Fabienne Coquelin.

Holotype: Fig. 1.11 from Lepus europaeus 17.
Material studied: L. granatensis 11, 52, and L. europaeus
17, 54.

Size: 35 023 pm (32-39 [0 20-26); n = 32; SI = 1.52.
Shape and colour: short ellipsoid, brownish.

Wall: thick external wall that is finely granular, though
this is only visible after the oocyst has burst.
Micropyle: present, thin and little humped, surrounded
by a simple thickening of the surface without a true
micropyle ring, and measures 7 to 8 um.

Sporocysts: they measure 19 [0 9 um, fill 2/3 of the
oocyst, and sporozoites possess a single large and elon-
gate refractile body.

Residua: a well limited but of irregular contour OR of
11 pym in diameter with medium grains is present.
No SR.

Discussion

Of all the material we examined, this species was the
closest to the one wrongly referred to by most authors
as E. robertsoni Madsen, 1938.

E. magna var. robertsoni has been described by Mad-
sen in 1938 from L. arcticus groenlandicus, captured
in Greenland. It is of ellipsoid shape and measures
42.71 [025.84 um, and the sporocysts are 17-22 [17-
8 um in size. Carvalho (1943) used the name E. robert-
soni that he elevated to the species level for a para-
site species found in L. townsendi campanius Hollister,
1915 from lowa. This identification seems doubtful to
us since Carvalho (1943) equates both E. magna var.
robertsoni (Fig. 6.a of Madsen) and E. perforans var.
groenlandica (Fig. 5.b of Madsen). However, these two
coccidians can be distinguished by their size, shape,
the OR and the micropyle.

Pellérdy in 1956, equates to the species of Carvalho
(1943), an Eimeria parasite found in Hungarian L. euro-
paeus, which seems difficult to admit, since the spe-
cies of Pellérdy is narrowed in its anterior end. In 1967,
Bouvier, who appears to have found the species of Pel-
lérdy in Switzerland, indicated that it was a parasite of
the caecum, while the American species is found
located in the duodenum. Thus, we think that the
name “robertsoni” which appears to refer to three dif-
ferent species, should be abandoned.

The oocysts we describe from our specimens belong
to a new species with characteristic size and shape.
Indeed, this coccidian can be distinguished from the
Greenland species, which is significantly more
rounded, and from the Hungarian and lowa species
which are both larger and narrower. The characteris-
tics that serve to differentiate this species from two des-
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cribed below (E. grease and E. reniai) are indicated in
the respective sections.

The species is therefore new and we name it Eimeria
coquelinae n. sp.

12 - EIMERIA GRESAE N. SP. AOUTIL & LANDAU
(Figs 1.12 and 2.12)

Etymology: this species is dedicated to our colleague
and friend Dr Virginie Gres.

Holotype: Fig. 1.12 from Lepus granatensis 20.
Material studied: L. granatensis 5, 8, 20, 35, 50, 55 and
L. europaeus 47, 54, 58.

Size: 33 022 um (28-39 [020-24); n = 61; SI = 1.5.
Shape and colour: slightly ovoid, flattened at the micro-
pyle end, light yellow.

Wall: smooth. Thickening of the wall around the micro-
pyle forming a micropyle ring.

Micropyle: 8 um in diameter, with a straight base and
a slightly bulging dome.

Sporocysts: elongate, 19 [0 8,5 um assembled in the
centre, leaving a free space on both sides. Two refrac-
tile bodies, one small and the other large in the spo-
rozoites.

Residua: a round OR measuring 9 um diameter formed
by coarse granules, well limited and sending a few
expansions between the sporocysts. No SR.

Discussion

In Lepus, the closest species is E. coquelinae, described
above. The differences between the two species are
as follows: E. coquelinae is ellipsoid and measures 35 [
23 pum while E. gresae is ovoid and measures 33 [
22 pm, the micropyle is flat in E. coquelinae while
convex in E. grease, and the external wall is thick and
granular in E. coquelinae but smooth and thinner in
E. gresae.

This species can be distinguished from the various spe-
cies described under the name of robertsoni in the
same way as in the discussion of E. coquelinae. Whilst
the differences observed between it and the closely
related E. reniai are discussed in the section devoted
to this latter species.

In Oryctolagus, the closest species is E. magna Pérard,
1925. Apart from the presence of an SR, E. magna dis-
plays characteristics intermediary between E. gresae and
E. coquelinae, namely its shape and size correspond
with those of E. coquelinae but it smooth wall cor-
responds to that of E. gresae.

This species of the hare is therefore, new and we name
it E. gresae n. sp.

13 - EIMERIA MAZIERAE N. SP. AOUTIL & LANDAU
(Figs 1.13 and 2.13)

Etymology: this species is dedicated to our colleague
and friend Dr Dominique Mazier.

Parasite, 2005, 12, 131-144




Holotype: Fig. 1.13 from Lepus granatensis 8.
Material studied: L. granatensis 8, 20.

Size: 40 029 pm (39-41 029-31); n = 2; SI = 1.38.
Shape and colour: oval and very large, light yellow.
Wall: thin and smooth wall.

Micropyle: 8 pm in diameter, pyramidal in shape and
surrounded by a slight thickening of the wall.
Sporocysts: they measure 18 [110 pm; sporozoites pos-
sess one round refractile bodies and occupy 3/4 of the
available oocyst volume.

Residua: the OR is large, irregular and with diverticula,
it harbours medium very diffuse and non-compacted
grains, while an SR is absent.

Discussion

In view of it's large size, the presence of an OR and
the absence of an SR, the only other coccidian to which
it might be compared is that described by Madsen, in
1938, in Lepus arcticus groenlandicus Rhoads, 1896
under the name of E. magna var. robertsoni (Fig. 6.a).
In our opinion, that species is one of Greenland and
not Europe (see the discussion on E. coquelinae above).
The parasite we describe differs from that of Madsen
by its rounder shape and larger size (40 029 pm vs
42.71 025.84 pm), by the pyramidal non-straight shape
of the micropyle, and by the shorter and thicker spo-
rocysts.

Despite the small number of oocysts observed, of
which two only have been measured, the characteris-
tics of this species are quite distinctive and we consider
it to be a new species that we name E. mazierae n. sp.

14 - EIMERIA RENIAI N. SP. AOUTIL & LANDAU
(Figs 3.14 and 4.14)

Etymology: this species is dedicated to our colleague
and friend Dr Laurent Rénia.

Holotype: Fig. 3.14 from Lepus granatensis 20.
Material studied: L. granatensis 2, 20, 49, 58 and L. euro-
paeus 60.

Size: 37 022 um (35-40 [0 19-24); n = 10; SI = 1.68.
Shape and colour: elongate and ovoid with one side
flatter than the other, brown.

Wall: smooth.

Micropyle: 4 to 5 um in diameter with a jutting dome,
and well defined micropyle ring.

Sporocysts: they measure 19 09 um, and sporozoites
have two refractile bodies, one elongate, and the other
smaller and round. In the oocyst, they are surrounded
by a large empty space on all sides.

Residua: an OR is present and measures 10 um in dia-
meter, and SR is absent.

Discussion

This species should be compared to E. gresae and
E. coquelinae. It is close to E. gresae with which it co-
exists in hares 20 and 58, though not in hare 2.
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E. reniai is however, more elongate and narrowed at
the anterior end, the micropyle ring is hardly visible
and the wall is smooth rather than granular. E. reniai
differs from E. coquelinae by its ovoid anteriorly nar-
rowed shape as compared to ellipsoid, by a poorly
defined micropyle ring as opposed to the well defined
one in E. coquelinae, and by the reduced size of the
micropyle (4-5 um rather than 7-8 um).

The species is thus new and we name it E. reniai n. sp.
It was seen by Pakandl (1990) in Czechoslovakia but
identified as E. robertsoni.

15 - EIMERIA PIERRECOUDERTI N. SP. AOUTIL
& LANDAU (Figs 3.15 and 4.15)

Etymology: this species is dedicated to our colleague
and friend Dr Pierre Coudert.

Holotype: Fig. 3.15 from Lepus granatensis 47.
Material studied: Lepus granatensis 47.

Size: 35 024 pm (33-37 J23-26); n = 12; SI = 1.46.
Shape and colour: slightly ovoid, brownish.

Wall: the anterior half of the external wall is evenly
covered by protruding granules and is thicker than the
posterior half.

Micropyle: 8 um in diameter, forming a slight dome.
Sporocysts: they occupy 2/3 of the oocyst, measure
21 9.5 um, and sporozoites possess a round refrac-
tile body.

Residua: an OR measuring 11 um in diameter is pre-
sent, it has partially defined edges and some exten-
sions are projected between the sporocysts. SR is
absent.

Discussion

The granular anterior wall restricts the discussion to
species with this feature, i.e. E. gantieri and species
previously described under the name var. semisculpta
by Madsen (1938) and E. semisculpta sensu Pellérdy
(1956).

The taxon semisculpta is in our opinion invalid, since
the type from Greenland differs from that of Hungary
by its size and the presence of OR in the former but
not in the latter. Thus validity of elevating the form
“semisculpta” to species rank cannot be maintained.
The size of E. pierrecouderti is distinctly inferior to
that of the species described by Pellérdy & Madsen.
It can, moreover, be easily distinguished from the spe-
cies of Pellérdy by its large compact OR, and from
that of Madsen by its much shorter and stockier spo-
rocysts.

E. pierrecouderti differs from E. gantieri by its larger
size, by the coarser granulations of the wall and by
the presence of a conspicuous OR, reduced to a few
small grains in E. gantieri.

This species is thus new and we name it E. pierre-
couderti n. sp.
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Fig. 3. — 14. E. reniai; 15. E. pierrecouderti; 16. E. cabareti; 17. E. stiedai; 18. E. lapierrei; 19. E. macrosculpta; 20. E. tailliezi; 21. E. baba-
tica (0 1,320).

Fig. 4. — 14. E. reniai; 15. E. pierrecouderti; 16. E. cabareti; 17. E. stiedai; 18. E. lapierrei; 19. E. macrosculpta; 20. E. tailliezi; 21. E. baba-
tica (0 1,290).
















