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Abstract

We report the discovery of the male of the rare caligiform copepod Kabataia ostorhynchi Kazachenko, Korotaeva &

Kurochkin, 1972 on the gills of the type-host Oplegnathus woodwardi (Waite, 1900) captured in the Southern Ocean,

off Australia. Light and scanning electron microscopy confirmed the unusual body plan of Kabataia Kazachenko, Ko-

rotaeva & Kurochkin, 1972, where only the first pedigerous somite is incorporated into the cephalothorax and the second

and third pedigerous somites are fused to form a double-somite, visible both dorsally and ventrally. The adult female

carries paired dorsal plates originating from the second pedigerous somite within this double-somite. In the male the

second and third pedigerous somites are free and paired dorsal plates are present on the former. Kabataia exhibits

sexual dimorphism in an unusually wide range of limbs. Most remarkable is the tubular extension from the exit pore

of the maxillary gland at the base of the maxilla which reaches beyond the anterior margin of the mouth tube; this is

present in the male only. Kabataia exhibits a functional articulation between the first and second pedigerous somites

and thus lacks the diagnostic apomorphy of the family Trebiidae (incorporation of both first and second pedigerous

somites into the cephalothorax). We propose to transfer Kabataia to the Pandaridae, since it shares the key synapomor-

phies of this family. Furthermore, we propose to transfer Innaprokofevnas Kazachenko, 2001 to the Dissonidae, which

leaves Trebius Krøyer, 1838 as the only genus within the Trebiidae. The correct spelling of Philorthragoriscus Horst,

1897 is noted.
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Introduction

Kabataia ostorhynchi Kazachenko, Korotaeva & Kurochkin, 1972 is a rare parasite of an oplegnathid fish, 

Oplegnathus woodwardi (Waite, 1900), found in Australian waters. It has been reported on just a single occasion 

and was originally described from adult females only (see Kazachenko et al. 1972). Its host was originally reported 

as Ostorhinchus conwaii by Kazachenko et al. (1972). Boxshall & Halsey (2004) could not trace this name but the 

confusion concerning the taxonomy of this fish host was resolved by Gomon et al. (2008). Kabataia Kazachenko, 

Korotaeva & Kurochkin, 1972 was placed in the copepod family Trebiidae Wilson, 1905 (Copepoda: 

Siphonostomatoida), a family diagnosed by the incorporation of the first and second pedigerous somites into the 

dorsoventrally flattened caligiform cephalothorax, combined with the retention of separate third and fourth 

pedigerous somites between the cephalothorax and the genital complex (Kabata 1979; Boxshall & Halsey 2004).

Until the discovery of Kabataia in 1972, the family Trebiidae comprised only its type genus Trebius Krøyer, 

1838, and the family diagnosis was identical with that of this genus. All the species of Trebius utilise 

elasmobranchs as hosts (Boxshall & Halsey 2004) unlike Kabataia which was found on an actinopterygian host. 

Changes in the diagnosis of the family were required by the discovery of K. ostorhynchi which differed from 
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Trebius species in having paired dorsal plates on the second pedigerous somite of the female and in lacking a 

sternal furca, as well as in using an actinopterygian host. Subsequently a third genus, Innaprokofevnas 

Kazachenko, 2001, reported from a pleuronectid actinopterygian host, was placed in the Trebiidae (see 

Kazachenko 2001). The only species, Innaprokofevnas orientcolae Kazachenko, 2001, is parasitic on the 

roughscale sole Clidoderma asperrimum (Temminck & Schlegel, 1846). The validity of the placement of Kabataia 

and Innaprokofevnas in the Trebiidae has never been analysed.

The discovery of the male of Kabataia plus additional female specimens has provided the opportunity to 

expand our knowledge of the morphology of this interesting genus and to re-examine its phylogenetic relationships 

in order to better estimate its classification within the cluster of caligiform families.

Materials and methods

Four knifejaw, Oplegnathus woodwardi, were captured by recreational fishers on the slopes of the continental shelf 

off Port MacDonnell, South Australia, in May 2007 and May 2008. Copepods were recovered from host gills using 

a dissecting microscope and fixed in 70% ethanol. Specimens were cleared in lactophenol prior to morphological 

examination. Selected specimens were measured (14 ♀♀ and 4 ♂♂, unless indicated otherwise) using a calibrated 

eyepiece micrometer and drawings were made with the aid of a drawing tube. The anatomical terminology follows 

Huys & Boxshall (1991). Parasite prevalence and intensity, followed by the range of parasites recovered in 

parentheses, are given in whole numbers and follow Bush et al. (1997). The total length (LT) range of parasitised 

hosts is presented in millimetres, followed in parentheses by the total length range of all fish examined and the total 

number of hosts studied. Five female and three male specimens were prepared for scanning electron microscopy 

(SEM). Specimens were dehydrated through a graded acetone series (70; 80; 90; 95; 100; 100%) before critical 

point drying using liquid carbon dioxide as the exchange medium, and sputter coating with gold-platinum alloy. 

Representative specimens have been deposited in the Natural History Museum, London (NHMUK) and the 

Crustacean collection at the South Australian Museum, Australia (SAMA C).

Taxonomic account

Order Siphonostomatoida Burmeister, 1835

Family Pandaridae Milne Edwards, 1840

Genus Kabataia Kazachenko, Korotaeva & Kuroshkin, 1972

Kabataia ostorhynchi Kazachenko, Korotaeva and Kurochkin, 1972

(Figs. 1–7)

Host. Oplegnathus woodwardi (Waite, 1900), Oplegnathidae (Perciformes).

Locality. Slopes of the continental shelf, off Port MacDonnell, South Australia, Australia.

Site. Gills; attached to gill lamellae.

Prevalence and intensity. 100, 38 (6–89); LT 401 (385–430) mm; n = 4.

Material examined. 35 ♀♀; nine ♂♂ (including three ♂♂ and five ♀♀ studied by SEM).

Material accessioned. Five ♀♀, one ♂ (NHMUK reg. no. 2007.947); two ♂♂ (NHMUK reg. nos 2009.263–

264); ten ♀♀ (NHMUK reg. nos 2009.265–274); 15 ♀♀ (SAMA C8283); three ♂♂ (SAMA C8284).

Description of adult female. Body (Figs. 1A–C, 2A) dorsoventrally flattened; body length 2.63 mm (2.43–
2.85 mm) measured from anterior margin of frontal plates to posterior margin of caudal rami, excluding caudal 
setae; maximum width 1.31 mm (1.25–1.4 mm), measured at widest point of dorsal cephalothoracic shield. Body 
comprising anterior cephalothorax, fused second and third pedigerous somites forming double-somite, free fourth 
pedigerous somite, genital complex, and abdomen (Figs. 1A, 2A–E). Cephalothorax incorporating first pedigerous 
somite, covered by dorsal cephalothoracic shield provided with conspicuous strips of membrane along margins of 
lateral areas; paired frontal plates, provided with marginal membrane; lunules absent (Fig. 1A). Nauplius eye 
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visible dorsally (Fig. 1A). Second and third pedigerous somites fused, with plane of fusion marked dorsally by 
transverse suture (arrowed in Fig. 2B). Paired dorsal plates present on second pedigerous somite, originating 
laterally and extending posteriorly beyond posterior border of fourth pedigerous somite and overlapping onto 
anterior dorsal surface of genital complex. Fourth pedigerous somite short, forming waist separating double 
(second-third) pedigerous somite from genital complex, lacking dorsal plates. Genital complex slightly broader 
than cephalothorax; about 1.4 times wider than long (n = 12); bearing fifth legs ventro-laterally (Fig. 3F, 4E).

Free abdomen comprising anal somite; about twice wider than long, with median anal slit, bearing caudal rami 
posteriorly. Caudal rami (Fig. 1C) dorsoventrally flattened, about 1.2 times longer than wide; medial margin 
ornamented with row of long setules; armed with three long plumose setae on distal margin, two shorter pinnate 
setae on lateral margin and naked inner distal seta. Egg sacs linear, uniseriate (Figs. 1A, 2A).

Antennule two-segmented (Fig. 1A, D); first segment with total of 27 irregularly plumose setae, arranged with 
25 along anterior and anteroventral surfaces, plus two dorsal setae: second segment slender, cylindrical, with one 
seta located near middle of posterior margin plus apical array of 12 setal elements (no aesthetasc identifiable).

Antenna uniramous (Figs. 1E, 3A), comprising coxa, basis and curved, laterally directed subchela formed by 
fusion of endopod and distal claw; coxa unarmed; basis unarmed but with finely striated integument; subchela 
forming strong claw with sclerotized tip, armed with short slender seta proximally and longer seta in mid-region 
near anterior margin.

Postantennal process (Figs. 1F, 3B) well-developed, claw-like, with two papillae bearing multiple sensillae, 
plus similar multi-sensillate papilla on adjacent ventral cephalothoracic surface.

Mouth tube (Fig. 3C) tapering distally, formed by labrum and labium, with narrow distal opening surrounded 
by marginal membrane.

Mandible (Fig. 1G) elongate, stylet-like, bearing 12 teeth on one side near apex.
Maxillule (Fig. 1H) with basal portion incorporated into ventral cephalothoracic wall; anterior papilla bearing 

three unequal setae; posterior lobe forming curved spiniform process.
Maxilla (Figs. 1I, 3D) slender, brachiform; armed with two elements at tip, calamus ornamented with three 

spiral rows of serrated membrane; canna shorter, ornamented with single strip of finely serrated membrane; pore of 
maxillary gland simple, without tubular extension.

Maxilliped (Figs. 1J, 3E) comprising robust corpus and distal subchela representing fused endopodal segments 
plus heavily sclerotized terminal claw; corpus ornamented with patches of minute denticles on distal outer margin; 
subchela subdivided by incomplete suture line, and bearing single seta about at level of suture; reduced myxal 
process present on corpus opposing tip of claw; claw finely ridged distally (Fig. 3E).

Sternal furca absent.
Swimming legs 1–4 biramous (Fig. 4A–E); armature on rami of legs 1–4 as follows (Roman numerals = 

spines; Arabic numerals = setae):

Leg 1 (Fig. 4A) joined by slender intercoxal sclerite forming interpodal bar, without marginal membrane. 
Protopod comprising incompletely separated coxa and basis; coxa unarmed; basis rectangular with outer plumose 
seta and inner basal plumose seta located near to origin of endopod. Endopod two-segmented; first segment 
unarmed, second segment armed with three plumose setae distally and ornamented with setule row along lateral 
margin. Exopod two-segmented; first segment elongate, robust, armed with slightly curved, spinulate spine at outer 
distal angle, lacking inner seta but with inner marginal row of long setules; second segment with two curved outer 
margin spines, two mid-length plumose setae distally, plus three long plumose setae and ornamented with setule 
row along inner margin.

Coxa Basis Endopod Exopod

leg 1 0–0 1–1 0–0; 3 I–0; II–5

leg 2 0–1 1–0 0–1; 0–2; 6 I–I; I–I;  III–4

leg 3 0–1 1–0 0–1; 0–1; 4 I–I; I–I;  III–4

leg 4 0–1 1–0 0–1; 4 I–I; I–I;  III–4
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FIGURE 1. Kabataia ostorhynchi Kazachenko, Korotaeva & Kurochkin, 1972 (adult female). A, habitus, dorsal; B, genital 

complex, ventral; C, anal somite and caudal rami, ventral; D, antennule, ventral; E, antenna, ventral; F, postantennal process, 

ventral; G, mandible, ventral; H, maxillule, ventral; I, maxilla, ventral; J, maxilliped, posterior. Scale bars: A = 1 mm; B = 500 

µm; C, E, H–J = 100 µm; D, G = 50 µm.
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FIGURE 2. Scanning electron micrographs of adult female Kabataia ostorhynchi Kazachenko, Korotaeva & Kurochkin, 1972. 

A, female with egg sacs, dorsal; B, double-somite, comprising fused second and third pedigerous somites (P2/P3), and free 

fourth pedigerous somite (P4), dorsal, with arrowhead indicating suture; C, functional articulation (arrowhead) between first 

pedigerous somite (P1) and double-somite (P2/P3), ventral view; D, habitus, ventral; E, ventral surface of cephalothorax with 

leg 1 removed to reveal articulation between first pedigerous and double P2/P3 somites (arrowheads). Scale bars: A = 1 mm; D 

= 500 µm; B, C, E = 200 µm.
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FIGURE 3. Scanning electron micrographs of adult female Kabataia ostorhynchi Kazachenko, Korotaeva & Kurochkin, 1972. 

A, antenna in situ, showing blunt projection on basis (left arrowhead) and setae (other two arrowheads); B, postantennal 

process showing multi-sensillate papillae (arrowheads); C, oral region, ventrolateral; D, tip of maxilla, showing spirally-

arranged serrated membranes; E, maxilliped, showing finely ridged tip of claw; F, posterolateral corner of genital complex, 

lateral view showing components of leg 5 (arrowhead). Scale bars: A, F = 50 µm; B, D, E = 20 µm; C = 200 µm.

Leg 2 (Fig. 4B) joined by slender intercoxal sclerite ornamented with large flap of marginal membrane along 

free posterior margin. Protopod comprising coxa and basis; coxa armed with long plumose inner seta; basis armed 

with short spinulate outer plumose seta, and ornamented with row of setules along posterior margin. Endopod 

three-segmented; each segment with setule row along lateral margin; first segment armed with inner long plumose 

seta, second with two long plumose setae, and third segment bearing six long plumose setae. Exopod three-
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segmented; each segment with row of setules along inner margin and short setules present on lateral margin of 

second and third segment. First segment with enlarged outer spinulate distal spine and inner plumose seta, second 

segment with medium distal spine and inner plumose seta; third segment smallest, armed with three spinulate outer 

spines, increasing in size distally, plus four long plumose setae.

Leg 3 (Fig. 4C) joined by slender intercoxal sclerite ornamented with large flap of marginal membrane along 

free posterior margin. Protopod comprising coxa and basis; coxa armed with long plumose inner seta; basis armed 

with long spinulate outer spine, and ornamented with row of setules along posterior margin. Endopod three-

segmented; each segment ornamented with setule row along lateral margin; first and second segments each armed 

with inner plumose seta; third segment bearing four long plumose setae. Exopod three-segmented; each segment 

with row of long setules along inner margin (not drawn in segments one or two in Fig. 4C) and short setules on 

lateral margin of second and third segments. First and second segments each with outer distal spine and inner 

plumose seta; third segment smallest, armed with three spinulate outer spines, increasing in size distally, plus four 

long plumose setae.

Leg 4 (Fig. 4D) joined by slender intercoxal sclerite, lacking marginal membrane. Protopod comprising coxa 

and basis; coxa armed with very long, curved, inner plumose seta; basis armed with spinulate outer spine, and 

ornamented with row of long setules along posterior margin. Endopod two-segmented; both segments ornamented 

with setules along lateral margin; first segment with inner plumose seta; second segment with four plumose setae. 

Exopod three-segmented; each segment with row of long setules along inner margin and short setules on lateral 

margin of second and third segments. First and second segments each with spinulate outer spine and inner plumose 

seta; third segment with three spinulate outer spines, increasing in size distally, plus four plumose setae.

Leg 5 (Figs. 3F, 4E) vestigial, represented by isolated (protopodal) seta on surface of genital complex and 

small exopodal lobe bearing three small plumose setae.

Description of adult male. Dorsoventrally flattened as in female; body length 2.25 mm (1.825–2.775 mm) 

measured from anterior margin of frontal plates to posterior margin of caudal rami, excluding caudal setae; 

maximum width 1.49 mm (1.125–1.9 mm), measured at widest point of dorsal cephalothoracic shield. Dorsal 

cephalothoracic shield and frontal plates provided with marginal membrane as in female (Figs. 5A, 6A). First 

pedigerous somite incorporated into cephalothorax. Second and third pedigerous somites free, separated by 

functional articulation (arrowed in Fig. 6B–C). Second pedigerous somite with paired dorsal plates originating 

laterally, as in female. Fourth pedigerous somite short, forming waist separating distinct third pedigerous somite 

from genital complex; lacking dorsal plates. Genital complex (Figs. 5B, 7A) about as wide as long, with widest 

point about at mid-length; bearing legs 5 and 6 ventrally; genital apertures paired, each closed off by flattened 

operculum representing leg 6.

Abdomen comprising two free somites; anal somite wider than preceding somite. Caudal rami (Fig. 5B) 

ornamented and armed as in female.

Antennule (Fig. 7B) as for female.

Antenna (Fig. 7C–D) three-segmented; first segment with surface striations; second segment with five large 

crenulated adhesion pads and corrugated processes; third segment forming curved claw bearing accessory claw 

proximally (Fig. 7D), one large naked seta, plus projecting corrugated adhesion pad.

Postantennal process (Fig. 5C) as in female except with additional large basal papilla bearing multiple 

sensillae.

Mouth tube (Fig. 7E–F) and mandible as for female.

Maxillule (Figs. 5D, 7E) with robust swollen basal part carrying tapering posterior process plus three 

accessory processes of different sizes; anterior papilla armed with one small and two large setae.

Maxilla (Figs. 5E, 7D) brachiform; with large excretory pore at base of syncoxa opening into elongate tube 

pore extending 237 to 257 μm medially (n = 3), reaching beyond anterior edge of mouth cone (arrowed in Fig. 7D); 

calamus with three spirally-arranged rows of serrated membrane; canna with two rows of serrated membrane.

Maxilliped (Figs. 5F, 7G, H) comprising robust corpus and distal subchela; corpus ornamented with three large 

patches of epicuticular scales on distal outer surface; claw of subchela ridged at tip; small corrugated myxal 

process present on corpus, opposing tip of claw (Fig. 7H).

Sternal furca absent.
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FIGURE 4. Legs of Kabataia ostorhynchi Kazachenko, Korotaeva & Kurochkin, 1972 (adult female and adult male). A, 

female leg 1; B, female leg 2; C, female leg 3; D, female leg 4; E, female leg 5; F, male leg 1; G, male leg 2; H, male leg 3; I, 

male leg 4. Scale bars: A–D, F–I = 100 µm; E = 50 µm.
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FIGURE 5. Kabataia ostorhynchi Kazachenko, Korotaeva & Kurochkin, 1972 (adult male). A, habitus, dorsal; B, genital 

complex and free abdominal somites, dorsal, showing legs 5 and 6; C, postantennal process; D, maxillule; E, maxilla; F, 

maxilliped. Scale bars: A = 1 mm; B = 200 µm; C–F = 100 µm.

Legs as in female, with the following differences: leg 1 (Fig. 4F) basis with outer seta; outer spine on first 

exopodal segment shorter than in female; spines on second exopod segment not curved; leg 2 (Fig. 4G) basis with 

outer seta; spine on first exopodal segment reduced; distalmost spine on third segment longer than in female; leg 3 

(Fig. 4H): basis with shorter outer seta, and distal spine on first exopodal segment shorter.

Leg 4 (Fig. 4I) with three-segmented endopod with setal formula 0 - 1, 0 - 1; 3; basis with shorter outer seta; 

inner plumose seta on coxa shorter than in female.

Leg 5 (Figs. 5B, 7A) represented by isolated plumose seta on surface of genital complex, plus posterior 

exopodal lobe bearing three plumose setae. Leg 6 (Figs. 5B, 7A) represented by flattened lobe closing off genital 

aperture, armed with one small and two large plumose setae.
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FIGURE 6. Scanning electron micrographs of adult male Kabataia ostorhynchi Kazachenko, Korotaeva & Kurochkin, 1972. 

A, habitus, dorsal; B, posterior part of cephalothorax and free pedigerous somites, dorsal view showing surface sutures; C, 

same showing detail of functional articulation between second (P2) and third (P3) pedigerous somites (indicated by 

arrowheads). Scale bars: A = 500 µm; B, C = 200 µm.

Discussion

Kabataia exhibits sexual dimorphism in an unusually wide range of characters. In the caligiform families it is 

common to find sexual dimorphism in the form of the genital complex plus legs 5 and 6 which it bears, in 

abdominal segmentation, in the form of the antenna and the maxilliped. Sexual dimorphism also occurs, but less 

commonly, in the postantennal process (e.g., Boxshall & El-Rashidy 2009) and in the maxillule (e.g., 

Lepeophtheirus von Nordmann, 1832, see Dojiri & Ho 2013). However, the form of the dimorphism exhibited in 

the maxillule of Kabataia is unusual. The female has a typical caligiform maxillule comprising an anterior papilla-

like process bearing three unequal setae plus a tapering, spiniform posterior process. In the newly discovered male 

the posterior process is swollen, almost hemispherical, and carries four processes, one of which presumably 

represents the main posterior process and the other three are accessory processes. This is a unique expression of 

sexual dimorphism in the caligiform families.

The maxilla is a typical brachiform limb in both sexes in the caligiform families. Its primary role may be in 

grooming and it can also be involved in settling movements on the surface of the host (Kabata & Hewitt 1971), but 

it varies little in structure, rarely showing any sexual dimorphism. In Kabataia there is remarkable dimorphism: in 

the male only there is a tubular extension (referred to as a tube pore in harpacticoid literature) originating around 

the exit pore of the maxillary  gland at the base of the maxilla, and extending about 248 μm antero-medially beyond 
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FIGURE 7. Scanning electron micrographs of adult male Kabataia ostorhynchi Kazachenko, Korotaeva & Kurochkin, 1972. 

A, genital complex, ventral view showing legs 5 and 6; B, mouthparts in situ, ventral; C, antenna showing corrugated adhesion 

pads; D, base of maxilla showing tube pore extension (arrowhead), plus claw of antenna; E, oral region with maxillule showing 

accessory processes (arrowheads); F, tip of mouth tube; G, maxilliped showing surface ornamentation of epicuticular scales; H, 

tip of claw of maxilliped and myxal process (arrowhead) opposing tip. Scale bars: A, E = 100µm; B = 200µm; C, D = 50 µm; F 

=10 µm; G = 50 µm; H = 10 µm.
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the anterior margin of the mouth tube. Such tube pore extensions have been reported in other siphonostomatoid 

copepods, such as the dinopontiid Sinopontius aesthetascus Boxshall, 1990 in which it was misinterpreted as an 

aesthetasc (Boxshall 1990a), but the sexual dimorphism exhibited in this feature in Kabataia is unique.

Sexual dimorphism in swimming legs is a phylogenetically informative character in caligiform copepods and 

has been used in phylogenetic analyses (e.g., Boxshall & Justine 2005). There is, for example, sexual dimorphism 

in the form of the exopodal spines of leg 2 of the caligid genera Alebion Krøyer, 1863 and Pupulina van Beneden, 

1892, and Tang et al. (2012) noted that the male of Prosaetes rhinodontis (Wright, 1876) shares the possession of a 

modified terminal endopodal segment on leg 3 with other male pandarids (including the cecropids). Kabataia 

shows minor sexual dimorphism in swimming legs 1–3, and a difference in endopodal segmentation in leg 4; the 

endopod is two-segmented in the female and three-segmented in the male.

Phylogenetic affinities of Kabataia. Kabataia shares the basic caligiform body plan: it has a dorsoventrally 

flattened cephalothorax covered by a dorsal cephalothoracic shield that is expanded anteriorly to form frontal 

plates and laterally to form lateral expansions, the margins of which are provided with marginal membrane. This 

cephalothorax is separated from the genital complex by one to three free pedigerous somites. The genital complex 

comprises at least the fifth pedigerous, genital and first abdominal somites (see Boxshall 1990b). The number of 

caligiform families regarded as valid has recently decreased: currently only four are accepted: the Caligidae 

Burmeister, 1835, Dissonidae Yamaguti, 1963, Pandaridae, and Trebiidae. The family Euryphoridae Wilson, 1905 

was considered to be a junior synonym of the Caligidae (see Boxshall & Halsey 2004; Boxshall & Justine 2005; 

Dojiri & Ho 2013) and both the Cecropidae Dana, 1849 and Amaterasidae Izawa, 2008 were reduced to synonymy 

with the Pandaridae by Tang et al. (2012).

The Caligidae is characterised by its advanced body form in which the first to third pedigerous somites are 

incorporated into the flattened cephalothorax, leaving the fourth pedigerous somite as the sole free somite anterior 

to the genital complex. This cephalization has created a cephalothoracic sucker which aids adhesion of caligids to 

the body surface of their hosts. The third pair of swimming legs is transformed into a flattened apron-like structure 

which functions to complete the membrane-lined rim of the cephalothoracic sucker posteriorly. Kabataia cannot be 

placed in the Caligidae because it does not share this key apomorphy of the family – only the somite bearing leg 1 

is incorporated into the cephalothorax.

Kabataia does not belong in the Trebiidae where it was placed by Kazachenko et al. (1972). In Trebius, the 

type genus of the family Trebiidae, the first and second pedigerous somites are both incorporated into an extended 

cephalothorax leaving only two free pedigerous somites expressed between the cephalothorax and the genital 

complex. These two free somites are the third and fourth pedigerous somites. Kabataia does not share this body 

plan: instead only the first pedigerous somite is incorporated into the cephalothorax. The second pedigerous somite 

is separated from the first by an articulation visible both dorsally and ventrally (Fig. 2B–E), and is not incorporated 

into the cephalothorax. However, it is not a free somite as it is fused to the third pedigerous somite to form a 

double-somite in the female. The key character state here is that the articulation between first and second 

pedigerous somites is expressed. Thus, Kabataia lacks the diagnostic apomorphy of the Trebiidae and should be 

excluded from this family.

The remaining two caligiform families, the Dissonidae and Pandaridae could be considered as more basal as 

both typically retain discrete second, third and fourth pedigerous somites separating the flattened cephalothorax 

(which incorporates the first pedigerous somite as in all siphonostomatoids) from the genital complex. The 

Dissonidae currently comprises the genus Dissonus Wilson, 1906 only, and all species retain this basic 

plesiomorphic segmentation pattern (Boxshall et al. 2008). In addition, dissonids lack dorsal lobes on any of the 

free pedigerous somites. The fusion of the second and third pedigerous somites in adult female Kabataia plus the 

presence of paired dorsal plates derived from the second pedigerous somite indicate that Kabataia should not be 

placed in the Dissonidae.

In his review of the family, Cressey (1967) stated that all Pandaridae retained distinct second, third and fourth 

pedigerous somites, however Tang et al. (2012) stressed that the second and third pedigerous somites are fused in 

females of some pandarids of the genera related to Dinemoura Latreille, 1829. Since Cressey’s (1967) review the 

family concept has changed and the former cecropid genera are now classified as members of the Pandaridae. A 

body plan in which the second and third pedigerous somites are fused to form a double-somite is also found in 

female Prosaetes Wilson, 1907 (Tang et al. 2010) and, as noted by Tang et al. (2012), only two free somites are 

expressed between the cephalothorax and the genital complex in the genera Cecrops Leach, 1816, 
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Philorthragoriscus Horst, 1897, and Luetkenia Claus, 1864. It is clear that Kabataia shares the same adult female 

segmentation pattern with several other pandarid genera.

Adults of both sexes of Kabataia also carry paired dorsal plates which originate on the second pedigerous 

somite (the anterior part of the double-somite in the female) and these extend posteriorly beyond the rear margin of 

the fourth pedigerous somite (Figs. 1A, 2A, 5A, 6A–B). The presence of paired dorsal plates is a feature typical of 

pandarid females and we propose to transfer Kabataia to the family Pandaridae.

At the suggestion of the editor, R. Huys, we note here that the generic name Philorthragoriscus has been 

misspelled [as Philorthagoriscus] by most authors since Horst (1897). In his revision, Wilson (1907) used the 

correct spelling and gave the derivation of the name, based on Orthragoriscus Bloch & Schneider, 1801 which was 

one of the old generic names of its host. Wilson (1922) continued to spell the name correctly but most other 

publications, including compendia such as Yamaguti (1963) and Boxshall & Halsey (2004), and revisions such as 

Kabata (1979) and Tang et al. (2010) used the incorrect spelling.

Comments on the affinities of Innaprokofevnas Kazachenko, 2001. The description of Innaprokofevnas 

orientcolae by Kazachenko (2001) did not critically assess its apomorphic character states or test the affinities of 

the new genus. Although material was not available for study, we consider that the original description contains 

sufficient information to prompt a reconsideration of its phylogenetic relationships. The body plan illustrated by 

Kazachenko (2001: Fig. 229) appears to show three free pedigerous somites between the cephalothorax and the 

genital complex, rather than only two as indicted in his text (2001: 19). This pattern is shared with Dissonus. 

Kazachenko also refers to the presence of paired dorsolateral plates on the second pedigerous somite of 

Innaprokofevnas. His figure shows a laterally extended tergite but this somite lacks any posteriorly-directed dorsal 

lobes like those present in Kabataia or other pandarids. Kazachenko (2001) demonstrated that the genital complex 

of Innaprokofevnas is ornamented with an array of conspicuous spinules on the ventral surface, as is typical for 

Dissonus species (Boxshall et al. 2008). While Innaprokofevnas orientcolae is in need of redescription, we 

consider that the evidence available suggests that it belongs in the family Dissonidae. We propose to transfer 

Innaprokofevnas to the Dissonidae, which leaves Trebius as the only genus within the Trebiidae. The validity of 

Innaprokofevnas as a genus distinct from Dissonus remains to be thoroughly tested.

Acknowledgements

We thank Dennis and Kerry Heinicke and the Port MacDonnell Offshore Angling Club who assisted in the 

collection of fish for this research. Thierry Laperousaz from the South Australian Museum kindly curated 

accessioned material. Travel funds were awarded by the Australian Research Council and the National Health and 

Medical Research Council (ARC/NHMRC) Research Network for Parasitology to KSH for travel to London to 

work with GAB. This research was funded by an Australian Biological Resources Study (207-44) and Fisheries 

Research and Development Grant (207/225) awarded to KSH and Ian David Whittington.

References

Beneden, P.J. van (1892) Quelques nouveaux Caligidés de la côte d’Afrique et de l’archipel des Açores. Bulletin de l’Académie 
royale de Belgique, Series 3, 24, 241–262, plates 1–4.

Bloch, M.E. & Schneider, J.G. (1801) M. E. Blochii, Systema Ichthyologiae iconibus ex illustratum. Post obitum auctoris opus 
inchoatum absolvit, correxit, interpolavit Jo. Gottlob Schneider, Saxo Berolini. Sumtibus Austroris Impressum et 

Bibliopolio Sanderiano Commissum, Berolini, lx + 584 pp., 110 plates.

Boxshall, G.A. (1990a) Siphonostome copepods associated with sponges from Hong Kong. In: Morton, B.S. (Ed.), The Marine
Flora & Fauna of Hong Kong and southern China. II. Taxonomy and Ecology. Hong Kong University Press, Hong Kong,

pp. 523–547.

Boxshall, G.A. (1990b) The skeletomusculature of siphonostomatoid copepods, with an analysis of adaptive radiation in

structure of the oral cone. Philosophical Transactions of the Royal Society of London, Series B, 328, 167–212.

http://dx.doi.org/10.1098/rstb.1990.0113

Boxshall, G.A. & El-Rashidy, H.H. (2009) A review of the Caligus productus species group, with the description of a new

species, new synonymies and supplementary descriptions. Zootaxa, 2271, 1–26.

Boxshall, G.A. & Halsey, S.H. (2004) An Introduction to Copepod Diversity. The Ray Society, London, xv + 966 pp.
HUTSON & BOXSHALL134  ·  Zootaxa 4174 (1)  © 2016 Magnolia Press



Boxshall, G.A. & Justine, J.-L. (2005) A new genus of parasitic copepod (Siphonostomatoida: Caligidae) from a Razorback

Scabbardfish, Assurger anzac Alexander (Trichiuridae) off New Caledonia. Folia Parasitologica, 52, 349–358.

http://dx.doi.org/10.14411/fp.2005.048

Boxshall, G.A., Lin, C.-L., Ho, J.-S., Ohtsuka, S., Venmathi Maran, B.A. & Justine, J.-L. (2008) A revision of the family

Dissonidae (Copepoda: Siphonostomatoida). Systematic Parasitology, 70, 81–106.

http://dx.doi.org/10.1007/s11230-008-9132-z

Burmeister, H. (1835) Beschreibung einiger neuen oder weniger bekannten Schmarotzerkrebe, nebst allgemeinen 

Betrachtungen uber die Gruppe; welcher sie angehoren. Nova Acta Physico-Medica Academiae Caesareae Leopoldino-
Carolinae Naturae Curiosorum (Acta der Kaiserlichen Leopoldinisch-Carolinischen Deutschen Akademie der 
Naturforscher), Halle, 17, 269–336, plates XXIII, XXIV, XXIVA, XXV.

Bush, A.O., Lafferty, K.D., Lotz, J.M. & Shostak, A.W. (1997) Parasitology meets ecology on its own terms: Margolis et al.

revisited. Journal of Parasitology, 83, 575–83. http://dx.doi.org/10.2307/3284227

Claus, C. (1864) Beiträge zur Kenntniss der Schmarotzerkrebse. Zeitschrift für wissenschaftliche Zoologie, 14, 365–383, plates 

XXXIII–XXXVI.

Cressey, R.F. (1967) Revision of the family Pandaridae (Copepoda: Caligoida). Proceedings of the United States National
Museum, 121, 1–133.

http://dx.doi.org/10.5479/si.00963801.121-3570.1

Dana, J.D. (1849) Conspectus crustaceorum, quæ in orbis terrarum circumnavigatione, Carolo Wilkes, e classe Reipublicæ 

Fœderatæ duce, lexit et descripsit Jacobus D. Dana. American Journal of Science, Series 2, 8, 276–285, 424–428.

Dojiri, M. & Ho, J.-S. (2013) Systematics of the Caligidae, Copepods Parasitic on Marine Fishes. Crustaceana Monographs, 
18, 1–xii + 1–448.

http://dx.doi.org/10.1163/9789004204256

Gomon, M., Bray, D. & Kuiter, R. (2008) Fishes of Australia’s Southern Coast. Reed New Holland, Sydney, 928 pp.

Horst, R. (1897) Note XIV. Philorthragoriscus serratus Kr. (Dinematura serrata Kr.). Notes from the Leyden Museum, 19, 

137–144, plate 7.

Huys, R. & Boxshall, G.A. (1991) Copepod Evolution. The Ray Society, London, 468 pp.

Izawa, K. (2008) Amaterasia amanoiwatoi nov. gen, nov. sp. (Copepoda, Siphonostomatoida, Amaterasidae nov. fam.), with 

gall-forming juveniles parasitic on the fins of a balistid actinopterygian fish. Crustaceana, 81, 1331–1346.

http://dx.doi.org/ 10.1163/156854008X369519

Kabata, Z. (1979) Parasitic Copepoda of British Fishes. The Ray Society, London, xii + 468 pp., figures 1–2031. 

Kabata, Z. & Hewitt, G.C. (1971) Locomotory mechanisms in Caligidae (Crustacea: Copepoda). Journal of the Fisheries
Research Board of Canada, 28, 1143–1151.

Kazachenko, V.N. (2001) Opredelitel’ semeistv i rodov paraziticheskikh kopepod (Crustacea: Copepoda) ryb [Key to families

and genera of parasitic copepods (Crustacea: Copepoda) of fishes]. Dalrybtuz, V 2-kh chastiakh. Chast’ 2. 
Dal’nevostochnyi gos. Tekhnicheskii Rybokhoziaistvennyi Universitet, Vladivostok., Part I & II, 1–161 & 1–253. [in

Russian]

Kazachenko, V.N., Korotaeva, V.D. & Kurochkin, Yu. V. (1972) Parasitic Crustacea of some fishes of the Pacific Ocean.

Izvestiya Tikhookeanskogo Nauchno-issledovanel’skogo Instituta Rybnogo Khozyaistva i Okeanografii (TINRO), 81, 224–

238. [in Russian]

Krøyer, H. (1838) Om Snyltekrebsene, isaer med Hensyn til den danske Fauna. III. Formbeskrivelser (Fortsaettelse). 

Naturhistorisk Tidsskrift, 2 (1), 8–52, 131–157, plates I–III.

Krøyer, H. (1863) Bidrag til Kundskab om Snyltekrebsene. Naturhistorisk Tidsskrift, Series 3, 2, 75–426, plates I–XVIII.

Latreille, P.A. (1829) Crustacés, Arachnides et partie des Insectes. In: Cuvier, G. (Ed.), Le Règne Animal, distribué d’après son 
Organisation, pour servir de Base à l’Histoire naturelle des Animaux et d’Introduction à l’Anatomie comparée. Nouvelle 
Édition, revue et augmentée. Tome IV. Déterville, Paris, pp. i–xxvii + 1–584.

Leach, W.E. (1816) Annulosa. In: Supplement to the Fourth, Fifth and Sixth editions of the Encyclopædia Britannica, with 
Preliminary Dissertations on the History of the Sciences, 1 (2), pp. 401–453, plates 20–26.

Milne Edwards, H. (1840) Ordre des Copépodes. In: Milne Edwards, H. (Ed.), Histoire naturelle des Crustacés, comprenant 
l’Anatomie, la Physiologie et la Classification de ces Animaux. Volume 3. Librairie Encyclopédique de Roret, Paris, pp. 

411–529, plates 37–40.

Nordmann, A. von (1832) Mikrographische Beiträge zur Naturgeschichte der wirbellosen Thiere. Vol. 1 & 2. G. Reimer, Berlin, 

x + 118 pp., plates 1–10 & xviii + 150 pp.

Tang, D., Yanagisawa, M. & Nagasawa, K. (2010) Redescription of Prosaetes rhinodontis (Wright, 1876) (Crustacea:

Copepoda: Siphonostomatoida), an enigmatic parasite of the whale shark, Rhincodon typus Smith (Elasmobranchii:

Orectolobiformes: Rhincodontidae). Zootaxa, 2493, 1–15.

Tang, D., Benz, G.W. & Nagasawa, K. (2012) Description of the male of Prosaetes rhinodontis (Wright, 1876) (Crustacea,

Copepoda, Siphonostomatoida), with a proposal to synonymize Cecropidae Dana, 1849 and Amaterasidae Izawa, 2008 

with Pandaridae Milne Edwards, 1840. Zoosymposia, 8, 7–19.

Temminck, C.J. & Schlegel, H. (1846) Pisces. Fauna Japonica, sive descriptio animalium quae in itinere per Japoniam 
suscepto annis 1823-30 collegit, notis observationibus et adumbrationibus illustravit P. F. de Siebold, Parts 10–14, 173–

269.
 Zootaxa 4174 (1)  © 2016 Magnolia Press  ·  135KABATAIA AND ITS PHYLOGENETIC AFFINITIES



Waite, E.R. (1900) Notes of fishes from Western Australia, and description of a new species. Records of the Australian 
Museum, 3, 210–216, plate XXXVII.

Wilson, C.B. (1905) North American parasitic copepods belonging to the family Caligidae. Part 1. – The Caliginae. 

Proceedings of the United States National Museum, 28, 479–672, plates V–XXIX. 

http://dx.doi.org/10.5479/si.00963801.28-1404.479

Wilson, C.B. (1906) Report on some parasitic Copepoda collected by Professor Herdman, at Ceylon, in 1902. In: Herdman, 

W.A. (Ed.), Report to the Government of Ceylon on the Pearl Oyster Fisheries of the Gulf of Manaar, 5 (Supplement 34), 

pp. 189–210, plates I–V.

Wilson, C.B. (1907) North American parasitic copepods belonging to the family Caligidae. Parts 3 and 4. – A revision of the 

Pandarinae and the Cecropinae. Proceedings of the United States National Museum, 33, 323–490, plates XVII–XLIII.

http://dx.doi.org/10.5479/si.00963801.33-1573.223

Wilson, C.B. (1922) Parasitic copepods in the collection of the Zoological Museum, Kristiania. Meddelelser fra det Zoologiske 
Museum, Kristiania, 4, 1–7.

Wright, E.P. (1876) A new genus and species belonging to the family Pandarina. Proceedings of the Royal Irish Academy, 
Series 2, 2, 583–585, plate XXXV.

Yamaguti, S. (1963) Parasitic Copepoda and Branchiura of Fishes. Interscience Publishers, New York, London & Sydney, ix + 

390 pp., plates 1–333.
HUTSON & BOXSHALL136  ·  Zootaxa 4174 (1)  © 2016 Magnolia Press


	Abstract
	Introduction
	Materials and methods
	Taxonomic account
	Order Siphonostomatoida Burmeister, 1835
	Family Pandaridae Milne Edwards, 1840
	Genus Kabataia Kazachenko, Korotaeva & Kuroshkin, 1972
	Kabataia ostorhynchi Kazachenko, Korotaeva and Kurochkin, 1972
	Discussion
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


