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ABSTRACT In the intestine of 10 ( n = 18) cyprinid fish species collected from natural waters of
Hungary, the author demonstrated oocysts which were shed unsporulated In tapwater, oocysts
sporulated within 24 to 4 8 h In 6 of the fish species, oocysts of 2 sizes were observed Histological
examnations proved that, of the morphologically similar oocysts larger ones developed in nodules in
size of a pinhead in certain segments of the gut Smaller oocysts were formed in the epicellular layer of
epithel~al cells and were distributed evently in the intestine Both nodular a n d epicellular type
coccidioses are characterized by a l - y r developmental cycle Infection is demonstrable only in the
spring Merogonic stages were found in March and gamogonic stages In Aprll By May the infection
practically disappeared Oocysts collected from different fish speclrs varied sllghtly in morphology
Therefore, w ~ t h o u knowing
t
host specificity, only the nodular and epicrllular coccidia found in the most
intensively infected fish species Bl~ccabloerkna are d e s c r ~ b e da s n e w species, Gouss~abalatonlca and
Gouss~apannon~ca

INTRODUCTION

Until quite recently, limited information was available on fish coccidla. However, the number of coccidian species demonstrated in fishes has increased considerably In the last few years and several have been
described outslde Europe e.g. from America (Upton et
al. 1984),Africa (Obikezie 1986) and Australia (Molnar
& Rohde 1988a). New species of coccidia have also.
been described from manne fishes (Lom & Dykova
1982, Daoudi et al. 1987, Molnar & Rohde 198813).
Oocysts of the majority of species described undergo
sporulation within their hosts - however, data on
species in which unsporulated oocysts are released are
scarce (Leger & Bory 1932, Hoffman 1965, Molnar &
Rohde 1988a).The majority of oocidian gut species are
located diffusely in the intestinal epithelium. Only
Goussia s u b e p i t h e h ~ ~ fand
i s a Goussia sp. described
from tench (Molnar 1982) are known to develop in
nodules in a circumscribed area of the epithelium. For a
long time, G. subepithelialis was regarded as a species
developing in the subepithelium (Schaperclaus 1943,
Pellerdy & Molnar 1968). However, Marincek (1973)
proved that this parasite developed in the gut
epithelium. Furthermore, Molnar (1984) has demonstrated that oocysts of this parasite are driven into the
subepithelium by a secondary host reaction. Eimeria
O Intei--Research/Printed in F. R. Germany

anguillae (Leger & Hollande 1922) and Goussia pigra
(Leger & Bory 1932) are the best known fish coccidians
which develop in a n epicellular location. However,
Molnar (1986), Landsberg & Paperna (1987), Jastrzebslu et al. (1988), Kent et al. (1988),and Molnar &
Rohde (1988a) have recently reported additional
epicellular coccidia.
The aim of this paper is to demonstrate that cyprinid
species are frequently infected by relatively wellknown parasites which cause diffuse coccidiosis and
also by less known nodular or epicellular coccidia. The
latter two leave the fish unsporulated and their oocysts
appear in the early spring months as a result of a yearly
developmental cycle. Of the oocysts very similar in
morphology and location, those collected from the
white bream (Blicca bjoerkna) have been described as
new species: Goussia balatonica a n d G. pannonica.

MATERIALS AND METHODS

These studies were conducted between April 1986
and June 1988. In 1986, coccidian infection was surveyed throughout the year. In 1987 a n d 1988, systematic studies were performed only in the spring months.
However, samples were occasionally taken at other
times of the year. Over a 3-yr period, a total of 249 fish

belong~ngto 18 cyprln~dspecles were examlned for the
plesence of nodular occ~diosls The major~tyof f ~ s h e s
examined came from Lake Balaton and the R ~ v e r
Danube Hungary although a smaller number were
taken from the creeks Tap10 and Kemence (tr~butaries
of R~vers Tlsza and Ipoly, ~ e s p e c t ~ v e l yFish
)
wt re
caught w ~ t ha seine net and transported alive to the
laborato~ywhere th(,i were processed wlthin 4 to 6 d
F ~ s hkept in the labordtory w~thoutfeedlng for at least
2 d and whose intestinal contents had been excreted,
proved the most s u ~ t a b l ef o ~rel~abled ~ a g n o s ~
ofs COCCId ~ a ~l n f e c t ~ oThe
n
gut of these flsh was s l ~ open
t
long~tudinallyand examlned under a microscope The
mucus and sciaplngs taken fiom d ~ f f e ~ e segments
nt
of
the gut were studled wlth a l ~ g h lnlcroscope
t
Oocysts
were easiest to demonstrate In the glassy mucus llning
the gut but could also be found In the intest~nalscraplngs In posltive a n d doubtful cases smaller pleces of
unaffected intest~nalsegments or of nodules seen on
the ~ntestlnalwall were flxed In 10 buffered formalln
or Bouln s solut~on In some cases the whole gut was
wound up and f ~ x e dIn ~ t sent~rety Samples wele
embedded In paraffin, 3 to 4 btm thlck sect~onscut and
stalned wlth haematoxylin and eosln (H & E) Unsporulated oocysts found In nodules from the gut wall and in
mucus were placed In P e t r ~d ~ s h e sor on a watch-glass
and allowed to sporulate 111 tap water changed several
t ~ m e sfor 24 to 48 h To pievent bacter~algrowth, a
loopful of penlc~llinor streptomyc~nwas added to the
water
D ~ m e n s ~ o nofs the new specles of Goussia wele
determined from measurements of 50 oocysts and ale
given as mean followed by iange (pm)

.

RESULTS
Prevalence
In early April 1986, nodules containing gamogonic
stages of a Goussia s p . were found In the gut of a bleak
Alburnus alburnus caught in Lake Balaton. Further
studies consistently revealed the presence of nodules
containing similar unspoi-ulated oocysts in the gut of
other fish specles, i~rimarily white bream Blicca
bjoerkna. In mucus taken from the gut of w h ~ t ebream,
2 types of unsporulated oocysts (Fig. 1) were deinonstrable in high numbers: a larger (17- 19 X 12- 13 pm)
).
oocyst and a smaller one (12.5-13.6 X 8 . 3 - 9 . 2 ~ ~ mIn
tap water, oocysts sporulated withln 4 8 h and Increased

slightly in size. Oocysts scraped from nodules always
represented the larger species (Fig. 2). Later, histological examination revealed that the coccidium having
smaller oocysts represented a Goussia sp. which
developed In large numbers in a n epicellular locat~on
on the surface of the intestinal epithelium (Fig. 3).
Infect~onwas demonstrable exclusively in the early
spring and disappeared almost completely by the end
of April. From McI)' onward, occas~onalexamination of
the fish revealed only the presence of the species
causing so-called carpelli-type diffuse cocc~diosis
(G. carpelli, G. cyprinorum).
Oocysts shed unsporulated, developing in nodules or
In the epicellular location, were found in the gut of
10 f ~ s hspecies (Table 1).In 6 cyprinids both the nodular
and epicellular types occurred; in 2 species, only the
nodular type was found, while in another 2 the site of
oocyst development could not be precisely located. In
all f ~ s hspecies, infect~ontypically occurred in the early
spring. At that time (of fish species examined in sufficient numbers) infect~onwas most prevalent in Blicca
Ojoerkna (75
and ca 50 '10 In Abramis brama and
Rutllus rutilus. The earliest lnfect~onwas demonstrated
in flsh caught in March, Immediately after the ice had
thawed. At that time, merogonic stages were still present in species of Blicca, .41burnus and Leuciscus and
gamogonic stages had already appeared. The intensity
of infection was highest In April. By mid-Apr~loocysts
had been formed in nodules and were expelled into the
intestinal lumen unsporulated. The development of
specles with smaller oocysts in a n epicellular location
took place about 2 wk later. The merogonic stages of
this species were demonstrable at the beginning of
April and oocyst shedding was completed by the end of
the month. In the malor~tyof cases, Infection was highly
intensive. No appreciable difference was noted
between fish caught in Lake Balaton a n d in the
Danube, In terms of the prevalence and intensity of
lnfect~on.
Despite the high intensity of coccidial infection, there
was no evidence of pathogenicity. Fish transported to
the laboratory intact survived the observation period
without showing slgns of d ~ s e a s e .Dying fish did not
weigh less nor were they more severely infected than
apparently healthy fish.
Despite intensive infect~onoccasionally Involving as
of the Intestine, there was no evidence of
much as 70
necrosis of gut epithelium, nor were inflammatory cells
observed. The pathologic effect was limited to the
destruction of infected epithelia1 cells. Mucus released
",)

Unsporuldted G. balatonlca (larger)and G pannonlca (smaller)oocysts In the ~ntestinalmucus; ( X
Figs 1 to 4 Goussia spp.
500) FlqG balatonica Oocysts after 24 h sporulation; ( X 1300).
G pannonlca Oocysts after 48 h sporulation; ( X 1300).
Qi(. G subep~thelialis.Oocysts after 24 h sporulation, ( X 1300)

Blicca bjoerkna
Abralnis b r a n ~ a
R L I ~ I ~rutilus
LIS
Scardinlus erylhrophthalrn 11s
Lr~rcrsc~ls
cephalus
L. I ~ I I S
Albl~rnusalburnus
Pelecus cultratus
Aspius aspi~rs
Rhode~rssericeus
Cyprinus carpio
Cbrassius auratus gibelio
Gobio gobio
Gobio albipinnetus
Bar-bus barbus
C h ( ~ n d r ~ ~ l 0 f nasus
71a
Vlrn ba virn ba
Phoxlnus phoxirl us

Fish species

No.
tested

Fish shedding nodular and
epicellular oocysts
Infection
No. fish
type
Mar
Apr
May
Total
Mar

Apr

May

No. fish free from
intestinal coccidia
Total

Mar

Apr

May

Total

No. fish infected with
G. carpelli-ty pe coccidia

Source

Table 1 Nodular and epicellular coccidia from cyprinids. n: nodular; e : epicellular; U: unknown: B: Balaton; D: Danube ; F: titrrn-ponds; K : Creek Kemence; T.Creek T;lp16
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molnari and G. schulmani. Smaller oocysts differed
from the former in size. As, of coccidia demonstrated in
this study, only those found in common carp were
identified as G. subepithelialis (Fig. 4), and since it
cannot be decided whether the species found in the
other hosts represent 1 or more species, only the 2 most
prevalent and most intensively studied coccidia parasitizing Blicca bjoerkna are described as the new
species G. balatonica and G. pannonica.

Species descriptions

Fig. 5 . Goussia balatonica. Oocyst

from them covered the gut in a tubelike fashion and
contained masses of oocysts.
Both modular and epicellular coccidiosis were
demonstrable in the fish species examined. In some
cases, coccidia, both nodular and epicellular in location,
occurred in a given segment of the gut (Fig. 6). Morphological differences between oocysts released from
nodules a n d those shed from the surface of the Intestinal
epithelium within a given fish species were negligible.
Differences in size were, however, significant.
No distinct morphological differences were demonstrable between nodular and epicellular oocysts
derived from various cyprinid fishes. There were, however, smaller differences in size (Table 2). The size of
the fish had no influence on that of the oocyst.
Oocysts derived from nodules represented the larger
type typical of Goussia subepithelialis, G. pigra, G.

Goussia balatonica n. sp. is found in the white bream
Blicca bjoerkna, of Lake Balaton and the River Danube,
w11r1t: it furnls nodilles 1 to 1.5 mm diam. in the mucos;:
of the intestine.
Short ellipsoidal oocysts (Fig. 5), 18.7 (17-22) pm
long and 17 (15- 19) pm wlde have a thin, smooth and
colourless wall and lack oocyst residuum, polar granules and micropyle.
The unsporulated oocysts that leave the fish are
(Fig. l ) compact, elliptical and measure 17.9 X 12.9
(17-19 x 12-13) !.km. Oocysts kept in tap water at
22 "C completed sporulation within 48 h. Merogonic
and gamogonic stages were studied histologically.
Sporocysts are elongated ellipsoids, 13.2 (12-17)
kim long and 5.8 (5-7) pm wide, and are generally
arranged longitudinally in oocysts. The sporocyst
wall is thin and composed of 2 equal valves joined
by a suture. Each sporocyst contains 2 bananashaped sporozoites which possess large refractile
nuclei. Sporozoites are 12 (10-12.5) pm long and
2.3 (2-2.5) kkm wide. Their residuum is finely
granulated and fills the sporocyst after 24 h sporulation, becoming ellipsoidal (ca 8 X 4 pm) and consisting of scattered particles after 48 h of sporulation in
tap water.
In histological preparations the earliest developmental stages of Goussia balatonica were meronts
which developed in a given segment of the foregut,
and extended into ca 3 to 5 intestinal folds (Fig. 7). In
th.at segment of the gut almost all epithelia1 cells were
infected and each contained a meront which was
located in the cytoplasm apical to the nucleus. ~Meronts
measured 17 X 8 X 8 tim and contain.ed 32 bananashaped merozoites.

Figs. 6 to 9. Goussia spp. (H & E). Fig. Bficca bjoerkna. Intestinal segment exhibiting mixed infection by nodular stages of G.
balatonica and epicellu.lar developmental stages of G. pannonica. mi: microgamont; ma: macrogamont, e: epicellular stages; ( X
500). Fiq. 7. Goussia balatonica. Meronts rnfecting gut epithelium In single nodule. Almost all epithelia1 cells are infected by
meronts containing 32 merozoites; ( X 300). Fig G. balatonica. Round trophozoites 3 to 8 pm diam. developing, probably, into
gamonts are located in the epithelia1 cell cytoplasm in a given segment of the gut; ( X 200). Fig G. balatonica. Dark staining
microgamonts (mi) located among macrogamonts in affected part of gut epithelium. Young microyamonts contain dot-shaped
while the more developed ones have comma-shaped microgametes; ( X 500)

I\,lalnriT; Coccidiosis in cyprinid fishes
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Gamogonic stages were also limited to a given segment of the gut; besides the foregut, they were also
observed in the midgut a n d hindgut. Round
trophozoites 3 to 8 pm diam. (Fig. 8 ) and gamonts were
located in the epithelial cell cytoplasm apical to the
nucleus a n d pushed the nucleus to the basement membrane. Macrogamonts developing in the cell (Fig. 9)
were mostly elliptical a n d 17-19 X 12-14 pm. A central
nucleus a n d some basophilic protein granules were
seen in their foamy cytoplasm. Young microgamonts
(Fig. 9) stained much darker. During development, the
abundant chromatin of microgametes first appeared as
small dots, then as elongated 'commas' within the elliptical microgamonts which measured 19-25 X 13-14 pm.
Other species resembling Goussia balatonica differ
from it in the following respects: G'. subepitheiiaiis has
less elongated oocysts (Fig. 4 ) ; G. pigra has more elongated sporocysts; G. schulmani has a coarsely granulated sporocyst residuum; a n d G. molnari has
sporozoits with reflexed ends. Besides these characteristics G. subepithelialis, G. schulmani, a n d G. molnari have endogenous sporogony.
Goussia pannonica n. sp., found in white bream,
Blicca bjoerlcna, of Lake Balaton a n d the River Danube,
infects the epicellular layer of epithelial cells, mainly in
the first half of the gut.
Ellipsoidal oocysts (Fig. 10), 15 (14-16) km long a n d

12.2 (11-14) brm wide, have a thin. smooth and colourless wall. Oocyst residuum, polar granule and micropyle are absent. The oocysts leave the fish unsporulated, are (Fig. 1) compact, ellipsoidal and measure
12.9 X 8.6 (12.5-13.6 X 8.3-9.8) LLm When kept in tap
water at 22°C complete sporulation occurs within 48 h.
Merogonic and gamogonic stages were also studied
histologically.
Sporocysts are elongated ellipsoidal, 11.8 (11-13) pm
long and 4 (3-4.5) LLrn wide, are generally longitudinally arranged in the oocyst, have thin walls and are
composed of 2 equal valves. Each sporocyst contains
2 banana-shaped sporozoites with large refractile nuclei 9.5 (8.5-10.5) pm long and 2.1 (2-2.5) pm wide. The
residuum is finely granulated and fills the sporocyst
after 24 h sporuictiio~is u ~ l liiiai after 48 :-L, sporscy-sts
are ellipsoidal, ca 8 X 4 btm; and after 72 h consists of
scattered particles.
Developmental stages of Goussia pannonica were
demonstrable in all segments of the gut and were
always located epicellularly (intracellularly but
extracytoplasmally) (Fig. 11). The earliest stages were
round meronts 5.5 to 6 +m diam., containing 8 merozoites, which were usually demonstrable among
developing gamonts (Fig. 12). Mature macrogamonts
and microgamonts (Fig. 11) were ellipsoidal and
10-12 X 8-9 pm in size. In the pale cytoplasm of the
macrogamonts, besides the nucleus, a few dark-staining protein granules were seen. Depending on their
stage of maturity, microgamonts contained dot- or
comma-shaped microgametes rich in chromatin.
This species resembles Goussia balatonica but differs
from it in its smaller size, its specific epicellular location
in the gut and the number of merozoites in meronts.

DISCUSSION

10 pm

Fig. 10. Coussia pannonica. Oocyst (these are smaller and
more elongated than these of C. balatonica, Fig. 5)

The results indicate that, besides Goussia subepithelialis infection of common carp (Schaperclaus
1943, Pellerdy & Molnar 1968, Manncek 1973) and
coccldiosis reported by Molnar (1982) from tench,
nodular coccidiosis frequently occurs in other cyprinid
fishes. These studies also prove that in these fishes the
nodular form is often accompanied by epicellular, diffuse coccidiosis. Both types of coccidiosis are characterized by a strictly seasonal, annual developmental
cycle. Under the climatic conditions prevailing in Hungary merogony occurs until March and gamogony
takes place in April. Oocysts leave the fish unsporulated before the end of April. Infection is not demonstrable in other periods of the year Rapid regeneration
of the gut epithelium is also typical, as a result, even
intensive infections disappear without a trace.
The fact that nodular and epicellular coccidiosis of

Molnar: Coccidiosis in cyprinid fishes
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Figs. 11 and 12. Goussiapannonica ( H & E ) . Fig. 11. Developmental stages, covering surface of intestinal epithelial cells in large
numbers; ( X 100). Fig. 12. Meronts (arrows) developing epicellularly in intestinal epithelial cells; ( X 800)

cyprinids have so far largely escaped the attention of
specialists, can be explained by several factors. These
parasites can be demonstrated only in the early spring
months when the collection of host fish is difficult.
Specialists dealing with f ~ s hcoccidia do not routinely
perform histological examinations. While looking for
sporulated oocysts they may overlook unsporulated
oocysts which can easily be mlstaken for food organisms.
On the basis of significant differences in oocyst size
and location, and despite the morphological resemblance, nodular coccidiosis and epicellular coccidiosis
observed in a given cyprinid species are unquestionably caused by 2 distinct species. In spite of this fact,
consistent simultaneous occurrence of the 2 types
might suggest that the nodular and epicellular forms
are 2 different manifestations caused by the same
species but altered by the host response. This conclusion was drawn by Landsberg & Paperna (1987) who
suggested that Eimeria vanasj, a species described by
them, had 2 forms differing in size and location. This
s'upposition is contradicted in the present study, by the
observation that oocysts of intermediate size do not
occur even if both types are pregent simultaneo.usly,

a n d that oocysts always fall into 2 distinct categories.
That the 2 species are identical is practically excluded
by the fact that the gamogonic stages of Goussia
balatonica develop from a meront containing 32 merozoites, whereas in the meronts of G. pannonica only 8
merozoites are formed.
The developn~ental cycle of Goussia balatonica
closely resembles that reported for G. subepithelialis.
In C. balatonica the late stage of merogony, presumably corresponding to the 3rd merogonic generation,
occurs in early spring, similar to the cycle of G. subepithelialis as reported by Marincek (1973). This stage
is followed by gamogony lasting for, at most, 2 mo.
According to Marincek (1973), infection of common
carp with G. subepithelialis takes place in summer, a n d
within ca 2 mo, 2 merogonic generations develop in the
gut epithelium. However, a hibernation period is
required for the 3rd merogonic stage. This fact would
explain the annual developmental cycle.
The present study gives no information on the mode
of infection by Goussia balatonica and G. pannonica.
Marincek (1973) successfully infected common carp
with G. subepithelialis directly. Similarly, Paterson &
Desser (1982) could produce infection in fathead min-
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now by feeding oocysts of G, iroquoina. On the other
hand, to produce infection with Calyptospora [Eimeria)
funduli in killifish. Fournie & Overstreet (1983) needed
intermediate hosts.
While surveying coccidial infections in the present
study a basic question emerged: what kind of host
specificity do these morphologically similar coccidia,
characterized by very thin oocyst and sporocyst walls
and a sporocyst composed of 2 valves, have? Are there,
within the nodular and epicellular types of coccidiosis,
morphologically similar but strictly specific Goussia
species, each of which can colonize a single host, or are
all cyprinid fishes infected by the same, morphologically variable species?
Considering the assumed specificity of coccidia and
the phylogenetic distance of the hosts, most probably
both nodular and epicellular coccidia are able to
establish themselves in only a few closely related
species, similarly to the spleen-parasitic Goussia
mechnikowi, which can parasitize only Gobio spp., or
to the intestinal parasite G. sinensis, which exclusively
parasitizes Hypophthalmichthys spp. Assuming a
similar specificity, it is not probable that G. balatonica
is identical to G. subepithelialis reported from the
genus Cyprinus, or to G. schulmani reported from the
genus Leuciscus. At the same time, it cannot be ruled
out that Goussia I1 and Goussia 111, species demonstrated in the closely related Rutilus rutilus and Leu-

ciscus cephalus, respectively, should be classified as
G. schulmani.
Desplte the fact that, apart from Goussia subepithelialis and nodular coccidia reported from tench
by Molnar (1982),the literature does not contain factual
data on the occurrence of nodular coccldiosis, it is
highly probable that species listed in Table 3 were
described from unrecognized cases of nodular coccidiosis. Besides the morphological resemblance, this
was suggested by Hoffman (1965) and Jastrzebski
(1984), both of whom observed oocyst shedding in the
early spring months.
To determine whether Goussia balatonica represents
a distinct species, it should be compared to G. subepithelialis of common carp as an archetype. There are
only shght ditferences between the oocysts of these 2
parasite species (Figs. 3 and 4). In the mechanism of
oocyst excretion, however, important differences are
demonstrable. Oocysts of G. balatonica leave the fish
unsporulated in April (similarly to that reported by
Molnar 1982 for coccidiosis of tench). On the other
hand, oocysts of G. subepithelialis reach the deep layers of the epithelium and leave the fish in the sporulated state in May. This opinion, generally accepted in
the literature, is somewhat contradicted by the observation of Marincek (1973), i . e . that some oocysts of G.
subepithelialis also leave the fish unsporulated in April,
suggesting that differences in the oocyst excretion

Table 3. Goussia spp. G. balatonica- and G. pannonica-type coccidia reported from cyprinid fishes. Shapes: (r) round; (e) elliptical;
(0) ovoid
Coccidian species

Host
Shape

Eimeria (Goussia) subepithelialis
Moroff & Fiebiger. 1905
Marincek (1973)
Common carp
Schaperclaus (1943)
Pellerdy & Molnar (1968) Common carp
Eim eria pigra
Rudd
Leger & Bory, 1932
Eimeria schulmani
Kulemi.na, 1969
Orfe
Eimeria sch ulmani
Kulemina, 1969
Chub
Jastrzebski (1984)
Eimeria molnan
Jastrzebski, 1984
Gudgeou
Eimeria carassiusaurati
Romero-Rodriguez, 1978
Goldfish
Eimena a urati
Goldfish
Hoffman, 1965
Eimeria carassii
Yakimoff & Gouseff, 1935 Cruclan carp
Eimeria nicollei
Yakimoff & Gouseff, 1935 Crucian carp

Oocyst
Length

Width

Shape

Sporocyst
Length
Width

19-24

o

22-32

13-20

e
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mechanism reflect the characteristics of the host reaction rather than the properties of coccidia. Species
important in respect of differentiation, e.g. G. schulmain, G. molnari, and G. carassiusaurati, also excrete
sporulated oocysts, and only the oocysts of G. aurati
and G. pigra are known to leave the fish unsporulated.
Until quite recently, Eimeria anyuillae infection of
eel and Goussia pigra infection of rudd were the
exclusive examples of epicellular coccidiosis. Recent
data (Molnar 1986, Daoudi et al. 1987, Landsberg &
Paperna 1987, Kent et al. 1988, Molnar & Rohde 1988a)
indicate that this type of coccidiosis occurs frequently
and in different fish species. Important data can be
found in the book of Kocylowski & Myaczynski (1963)
who, in connection with G, pigra infection of rudd,
mention that similar eimerians of epicellular location
are frequently demonstrable from the gut of other
fishes, too. Though light-microscopic examination
alone does not have probative value, by analoqy- it is
beyond doubt that the 'epicellular' developmental
stages of G. pannonica n. sp, occupy a similar intracellular but extracytoplasmal position as was proved
ultrastructurally by Molnar & Baska (1986) for
d

The species Goussia pigra occupies a peculiar place
in this respect. This parasite was described by Leger &
Bory (1932) from Scardinius erytl~ropl~thalmus.
At the
same time, its oocyst measurements are closer to those
of nodular coccidia. Though I have studied only the
smaller, sporulated oocyst forms from m d d , I assume
that Leger & Bory (1932) must have observed a mixed
infection usual in cyprinids, and they must have
described the species on the basis of oocysts derived
from the nodule and histologically demonstrated only
the epicellular forms.
Numerous attempts have been made at classifying
the genus Ein~erjaSchneider, 1875, a genus comprising
an extremely large number of species. Among the
eimerians of fishes, on the basis of oocyst morphology,
Labbe (1896) created the genera Goussia and Crystallospora, whereas Overstreet et al. (1984) established
the genus Calyptospora. O n the basis of intracellular
location Dykova & Lom (1981) suggested the genus
Epieimeria and Daoudi (1987) recommended the genera Nucleoeimeria and Nucleogoussia. The species
G. balatonica and G. pannonica, described in this work,
are typical members of the genus Goussia as shown by
their sporocysts composed of 2 valves joined by a
suture. However, by its location within the cell
G. pannonica could be assigned to the genus
Epieimeria, or to the still non-existent genus Epigoussia. In my opinion, location within the cell cannot b e
accepted as a generic character, a s the location of most
the presently
is
from this principle, such still unelucidated factors a s
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e.g. development with or without a n intermediate host
or development by a yearly cycle or continuously, could
also serve as a basis for taxonomic classification.
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