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Comparative description of males of two species of Achtheres
von Nordmann, 1832 (Copepoda: Siphonostomatoida:
Lernaeopodidae) infecting zander and European perch
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Abstract. Achtheres percarum von Nordmann, 1832 and Achtheres sandrae Gadd, 1901 (Lernaeopodidae) are common parasitic
copepods infecting fishes in Eurasia. The former is specific to perch, Perca fluviatilis L., while the latter, to zander, Sander
lucioperca (L.). Until recently these copepods have been regarded a single species. The present study was intended to analyse
details of male morphology and provide their complete descriptions with differential diagnosis. Males of 4. percarum and A.
sandrae were collected from perch and zander at Lake Dabie (north-western Poland). The males of A. sandrae are larger than
those of A. percarum. They also differ in proportions of the first antenna, mandibular denticulation, structure of the first maxilla,
and the armament of caudal ramus. The reported differences in male morphology constitute a conclusive confirmation of the

separate identity of the two species.

Copepods of the genus Achtheres von Nordmann,
1832 (Lernacopodidae), common fish parasites of Hol-
arctic freshwater fishes, have been regularly studied by
fish parasitologists in Europe (e.g. Kozikowska et al.
1956, Piasecki and Wotoszyn 1991, Valtonen et al.
1993). Intensive outbreaks in Tennessee and Virginia
have recently focused attention of American ichthyopa-
thologists and aquaculturists (Negus 2005, Wilson
2005) on these copepods. In European perch, Achtheres
copepods tend to attach to the walls of the buccal cavity
(palate, tongue, and gill arches) whereas in zander they
are quite common on the gill lamellae. The attachment
of a female to gill filament causes necrosis of the fila-
ment part distal to the point of attachment. Achtheres
females attach permanently through a special structure
called bulla, which is formed in the frontal organ (inter-
antennary organ) (Piasecki 1993). The bulla becomes
permanently connected to tips of second maxillae. The
second maxillae of lernaecopodid females are usually
elongate and they resemble longer or shorter “arms”
holding the parasite at a single place throughout its
entire life. The pathogenicity of those copepods can also
be attributed to chalimus larvae of Achtheres attaching
through their frontal filaments and inducing visible
hypertrophy of the gill epithelium (Piasecki and
Wotoszyn 1991). Achtheres males retain mobility and,
in cases of high intensity of infection, can be frequently
found on the gills of fish. They live shorter than the
females, but are capable of feeding on the gills, also
contributing to the pathogenicity (Piasecki, unpubl.).

The family Lernaeopodidae covers 65 nominal gen-
era (of which 46 are valid) and over six hundred nomi-
nal species and subspecies. According to Kabata (1986)
the number of valid species is approximately 250. The

family can be tentatively divided into two branches:
marine and freshwater (Kabata 1979). The latter com-
prises seven genera: Tracheliastes von Nordmann,
1832; Pseudotracheliastes Markewitsch, 1956; Core-
gonicola Markewitsch, 1936; Basanistes von Nord-
mann, 1832; Cauloxenus Cope, 1872; Salmincola Wil-
son, 1915; and Achtheres von Nordmann, 1832. A total
of 14 nominal species has been described in the genus
Achtheres. Kabata (1969, 1979) postulated that only six
of them were valid. In his more recent work Kabata
(1988) rejected three further species. Recently, Kempter
et al. (2006), based on detailed morphometric and mo-
lecular studies, postulated that the copepods hitherto
identified as Achtheres percarum are in fact two sepa-
rate species: Achtheres percarum von Nordmann, 1832
and Achtheres sandrae Gadd, 1901. The former is spe-
cific to perch, Perca fluviatilis L., while the latter, to
zander, Sander lucioperca (L.). The morphological
differences between the females of these two species are
in their body proportions, size of genital process, arma-
ments of the second antenna and the maxilliped.

Kabata (1979), based on patterns in the body struc-
ture of lernaecopodid males, assigned them to three
types: A, B, and C.

The most common type is “A”, comprising not only
all freshwater genera, but also many marine ones. The
body of type-A male, exemplified by freshwater genera,
consists of two parts: the cephalothorax and the genito-
abdominal complex. Those two parts are comparable in
size and are in line with each other. The genitoabdomi-
nal complex (also referred to as the trunk) is equipped
with two pairs of vestigial legs (Piasecki 1989) and
caudal rami. A variety of the type-A males, represented
by Lernaeopoda de Blainville, 1822 (known as elasmo-
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branch parasites), has a distinctly inflated cephalotho-
rax, inclined ventrally at a slight angle. The vestigial
legs are present and caudal rami are enlarged and de-
flected dorsally and forward. According to Kabata
(1979), also males of Charopinus Kreyer, 1863 belong
to type A. Their caudal rami point posteriorly and the
flexion angle between the major body parts is sharper
than in Lernaeopoda. Males of the Brachiella group
(Brachiella Cuvier, 1830) are similar to those of Charo-
pinus group, but they have rather small caudal rami.

A good example of the lernacopodid type-B male is
the genus Clavella Oken, 1816. Its principal feature is
almost complete reduction of the trunk. Related genera
may have the trunk transformed into a posteriorly
rounded sac. The body is dramatically shortened, giving
the male a semispherical appearance, with cephalotho-
racic appendages crowding on the ventral side.

The type C of lernaeopodid males can be exemplified
by Euclavellisa Heegaard, 1940 and Nectobrachia Fra-
ser, 1920, representing an intermediate condition be-
tween types A and B.

Males of A. percarum were first described and illus-
trated by von Nordmann (1832) and redescribed by
Gurney (1933). Both descriptions were only general,
providing few details. No complete description of males
of A. sandrae has been published as yet. Piasecki (1993)
described selected fine structures of this parasite (al-
though under the name of A. percarum).

MATERIALS AND METHODS

Males of 4. percarum and A. sandrae were collected, re-
spectively, from perch and zander captured by commercial
fishermen at Lake Dabie and Szczecin Lagoon, north-western
Poland in 1999, 2004, and 2005. A total of 4 specimens of 4.
sandrae and 8 of A. percarum was collected. They were
cleared in lactic acid and observed under a compound micro-
scope (Olympus BX 50) following a modified “wooden slide
method” (Humes and Gooding 1964). Appendages of the
males were dissected using fine needles. All appendages were
illustrated with the aid of a drawing tube. Terminology used
follows that of Kabata (1979) (with one exception).

All available specimens of Achtheres males were drawn,
using a drawing tube, and subsequently measured, along the
long axis from the frontal area to the caudal end (excluding
caudal rami).

RESULTS

Males of both species represent type A (Kabata
1979) and are similar in general view, differing in de-
tails of their appendages and other structures. Therefore
their description, although based on separate illustra-
tions, is presented jointly and the differences are em-
phasised where applicable.

Body elongate and distinctly divided into two parts:
cephalothorax and posterior genital trunk (Figs. 1, 2).
Former unsegmented, armed with small appendages
surrounding mouth cone: first antenna (Al), second
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antenna (A2), mandible (Mdb), and first maxilla (Mx1)
and prominent prehensile appendages: second maxilla
(Mx2) and maxilliped (Mxp) in ventral area. Large
thick-walled medial process located between maxilli-
peds (Fig. 2). Genital trunk elongate, fusiform, and
slightly larger than cephalothorax, showing weak traces
of segmentation and featuring two pairs of vestigial legs
(P1 and P2) and caudal rami (Figs. 1, 2). Body cuticle
thick and elastic, except for Mx2 and Mxp, where rigid
and sclerotised.

Overall length of A. percarum (Fig. 1) was 1.61 *
0.11 mm (1.63-1.69; n = 8), while that of 4. sandrae
(Fig. 2) amounted to 2.07 £ 0.46 mm (1.64-2.63; n=4).

Upper lip (labrum) forming, together with labium,
mouth cone. Cuticular flaps near central part of labrum
similar in both species (illustrated for A. sandrae by
scanning electron micrographs by Piasecki 1993).

First antenna (A1) (Figs. 3, 4) 3-segmented with
well-developed apical armature (with 6 elements, in-
cluding 2 long setae). In 4. percarum Al (Fig. 3) ac-
counting for 8.6% of total length of male, while in 4.
sandrae (Fig. 4) A1 more elongate, constituting 13.7%
of total male length. Basal segment twice as long as
other two, armed with reduced whip, located medially.
Reduced solus (not illustrated) ventrally on second
segment near junction with terminal segment. Length—
width ratio of terminal segment approximating 2 in 4.
percarum and 3 in A. sandrae. Length of intersegmental
joint area between terminal- and second segment in A.
percarum less than 10% of Al width at this point while
in A. sandrae 150% of Al width. Cuticle of interseg-
mental joint thick enough to support rigidity of append-
age.

Second antenna (A2) (Figs. 5, 6) prehensile, bira-
mous; exopod one-segmented, bulbous, armed with two
prominent denticles. Two-segmented endopod of similar
length in both species, with typical lernaeopodid arma-
ment (hook 1, seta 2, tubercle 3, spinulate pad 4, and
process 5) (cf. Kabata 1969). Endopod almost twice as
long as exopod.

Mandible (Mdb) (Figs. 7, 8). Distal edge of terminal
blade armed with 9 teeth curved towards base. Basal
teeth slightly diminishing in size towards base. In 4.
percarum third tooth secondary; mandibular formula:
P1, P1, S1, B6 (Fig. 7) In A. sandrae third tooth secon-
dary and fourth tooth primary. Latter much smaller than
second tooth. Mandibular formula P1, P1, S1, P1, BS
(Fig. 8).

First maxilla (Mx1) (Figs. 9, 10) biramous, with
prominent endopod fused with sympod and small re-
duced exopod in form of short papilla ending with min-
ute seta or process. Endopod with three large papillae,
third from tip smaller than other two, each papilla ter-
minating in strong seta. In 4. percarum (Fig. 9) third
papilla (+seta) only slightly smaller than other two,
while in 4. sandrae (Fig. 10) constituting only half size
of other two. Exopod in 4. sandrae smaller than that in
A. percarum.
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Figs. 1-8. Achtheres percarum and Achtheres sandrae, male. Fig. 1. A. percarum, lateral view. Fig. 2. 4. sandrae, lateral view.
Fig. 3. A. percarum, first antenna, anterior view. Fig. 4. 4. sandrae, first antenna, anterior view. Fig. 5. 4. percarum, second
antenna. Fig. 6. A. sandrae, second antenna. Fig. 7. A. percarum, mandible. Fig. 8. 4. sandrae, mandible. Abbreviations: G —
genital fold; M — medial process; P1 — first leg; P2 — second leg; S — internal sclerite; parts of A2 numbered according to Kabata
(1969). Scale bars in mm.
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Figs. 9-22. Achtheres percarum and Achtheres sandrae, male. Fig. 9. A. percarum, first maxilla. Fig. 10. A. sandrae, first max-
illa. Fig. 11. 4. percarum, second maxilla. Fig. 12. 4. sandrae, second maxilla. Fig. 13. 4. percarum, maxilliped. Fig. 14. 4.
sandrae, maxilliped. Figs. 15, 16. A. percarum, first leg. Fig. 17. A. sandrae, first leg. Fig. 18. A. percarum, second leg. Fig. 19.
A. sandrae, second leg. Fig. 20. A. percarum, caudal ramus, lateral view. Figs. 21, 22. 4. sandrae, caudal ramus, lateral view.

Scale bars in mm.
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Second maxilla (Mx2) (Figs. 11, 12) subchelate,
prominent, short and squat, with thick cuticular wall,
with length:width ratio approximating 1 in anterior
view, and 2 in lateral view. Subchela with broad base,
shaft fused with pointed claw. Medial side of corpus
equipped with distinct outgrowth (myxa) covered with
10-11 big denticles. Tip of subchela opposing denticu-
late myxal pad.

Maxilliped (Mxp) (Figs. 13, 14) subchelate (almost
chelate), consisting of three segments: sympod, corpus,
and subchela. Sympod and corpus longer than wide
(Figs. 1, 2); subchela shorter than corpus width (Figs.
13, 14). Subchela shaft with single seta near base, fused
with blunt claw. Subchela closing against large, elon-
gate process, with tip almost exceeding corpus length.
Sympod containing powerful stick-like sclerite inside
(Figs. 1, 2).

First leg (P1) (Figs. 15-17) vestigial, consisting of
single small seta.

Second leg (P2) (Figs. 18, 19) vestigial, consisting of
two small setae.

Caudal ramus (Figs. 20-22) short, digitiform proc-
ess. In A. percarum (Fig. 20) equipped with relatively
blunt process pointed ventrally. In 4. sandrae (Figs. 21,
22), terminal process distinctly more elongate, showing
extensive variability, usually covered by additional
sharp denticles; rarely unarmed.

External genitalia in form of inconspicuous cuticle
folds in posterior part of trunk (Figs. 1, 2).

DISCUSSION

The number of valid species of Achtheres has been
reduced within recent four decades. There were 14
nominal species. Some were transferred to Salmincola
Wilson, 1915 (cf. Kabata 1969) while others relegated
to synonymy, leaving only 6 treated as valid by Kabata
(1979). According to Kabata (1988) there are only three
valid species of this genus (4. percarum von Nordmann,
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