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AbsTract. - The second known specimen of Bothus swio, previously known only from the holotype from the western 
Indian Ocean (off Mozambique), is reported from the eastern Indian Ocean (northwestern Australia). Preliminary compari-
sons of morphological data between Bothus swio, other Bothus species and other Bothinae genera indicated a distant phylo-
genetic relationship of B. swio to other members of Bothus. The generic placement of B. swio needs further evaluation.  

résumé. - Nouveau signalement de Bothus swio (Pleuronectiformes, Bothidae) dans l’océan Indien oriental (nord-ouest 
de l’Australie) et considérations sur ses affiliations génériques. 

Un second spécimen de Bothus swio, uniquement connu auparavant par l’holotype récolté au large du Mozambique 
dans la partie occidentale de l’océan Indien, est reporté ici au nord-ouest de l’Australie dans la partie orientale de l’océan 
Indien. Les études préliminaires de la morphologie de Bothus swio, des autres espèces du genre Bothus et des autres genres 
de Bothinae indiquent une parenté éloignée entre B. swio et les autres membres du genre Bothus. L’attribution générique de 
B. swio nécessite des travaux complémentaires. 
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The bothid flounder Bothus swio Hensley, 1997 was 
described from a single specimen collected off the coast of 
Mozambique (southwestern Indian Ocean) (Hensley, 1997). 
A second specimen, collected in 1983 off the coast of north-
western Australia (eastern Indian Ocean), is identified as 
Bothus swio (Fig. 1) and examined in detail. Additional mor-
phological data for the species are provided, and the generic 
affiliations of this taxon are reconsidered.

MATERIAL AND METHODS

Methods of counts and measurements follow those of 
Hubbs and Lagler (1958), although all dorsal and anal fin 
rays were counted individually. A radiograph was used for 
the osteological examination. Museum codes follow Leviton 
et al. (1985).

Specimens examined
Bothus swio. - CSIRO CA4252, 137.7 mm SL, male, off 

northwestern Australia, 19˚09’S-118˚02’E, 82 m, 16 Apr. 
1983, R/V Soela. - SAM 33681, holotype, 154.5 mm SL, 
male, off coast of northern Mozambique, 19˚28’S-36˚37’E, 
88 m, 14 Jun. 1994.

Comparative material
Bothus podas. - BMNH 1938-11-15: 54-55 (107.0 mm 

SL); B. ocellatus. - USNM 282648 (3 of 7 specimens, 76.7-
95.8 mm SL); B. constellatus. - USNM 321702 (2 of 5 spms, 
84.0-89.7 mm SL); Grammatobothus polyophthalmus. - 
USNM 260481 (124.8 mm SL), USNM 362520 (1 of 4 
spms, 143.9 mm SL); G. pennatus. - NSMT-P 60405, 60422, 
60423 and 60424 (4 spms, 131.0-184.3 mm SL); G. krempfi. 
- MNHN 1947-19 (holotype, 147.0 mm SL).

Figure 1. - Bothus swio, CSIRO CA4252 (137.7 mm SL, male; 
BMNH1938-11-15:54-55), northwestern Australia. [Bothus swio, 
mâle, Australie nord-ouest.]



RESULTS

Description of additional characters
Counts and measurements are given in table I. The fol-

lowing description is based primarily on the northwestern 
Australian specimen, differing conditions in the holotype 
being given in parentheses. Most of characters were as 
described by Hensley (1997), with the following additions: 
anterior tip of isthmus at vertical through posterior end of 
lower eye (at vertical through middle of lower eye in holo-
type); first haemal spine not particularly expanded (Fig. 2A, 

left); haemapophyses ventrally tapered or triangular (Fig. 
2A, left); urohyal fish-hook-like in shape, sciatic part 
expanded anteriorly and at vertical through anterior tip of 
main part (Fig. 2B, left); parhypural and hypural plates 
unbranched, with two shallow clefts distally in hypurals 3+4 
(Fig. 2C, left) (no clefts in hypurals 3+4 of holotype).
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CSIRO SAM33681
CA4252 (Holotype)

Counts
Dorsal fin rays 88 90
Anal fn rays 70 72
P1 fin rays (os)* 10 10
P1 fin rays (bs)* 9 9
P2 fin rays (os) 6 6
P2 fin rays (bs) 6 6
Caudal fin rays 17 17
Abdominal vertebrae 10 10
Caudal vertebrae 28 28
Lateral line scales 92 92
Upper gill rakers 0 0
Lower gill rakers 9 9

Measurements
SL (mm) 137.7 154.5

in SL
Head length (HL) 3.8 3.59
Body depth 1.93 1.94

in HL
Snout length 4.16 3.64
Upper eye diameter 3.66 3.52
Lower eye diameter 3.62 3.52
Interorbital width 11.68 16.54
Upper jaw length (os) 2.92 2.93
Upper jaw length (bs) 2.81 2.87
Lower jaw length (os) 2.05 2.06
Lower jaw length (bs) 1.92 1.95
Depth of caudal peduncle 2.17 2.47
Pl length (os) 0.37 0.42
P1 length (bs) 1.68 1.77
P2 length (os) 2.37 2.05
P2 length (bs) 2.55 2.97
P2 base length (os) 3.77 3.55
P2 base length (bs) 6.46 7.17

Table I. - Counts and measurements of Bothus swio. * os = ocular 
side; bs = blind side. [Comptages et mesures de Bothus swio. * os : 
côté oculaire ; bs = côté aveugle.]

Figure 2. - Bony elements of Bothus swio (left; CSIRO CA4252) 
and B. podas (right; BMNH1938-11-15:54-55) observed by radiog-
raphy. A: Posterior abdominal and anterior caudal vertebrae; B: 
Urohyal; C: Caudal skeleton. EP: epural; HP: hypural; HPH: hae-
mapophyses; HS1: first haemal spine; MP: main part; PHP: parhy-
pural; SP: sciatic part. Scale bars = 5 mm. [Parties du squelette de 
Bothus swio (à gauche) et de B. podas (à droite) observées par 
radiographie. A : Vertèbres abdominales postérieures et caudales 
antérieures ; B : Urohyal ; C : Squelette caudal. Échelles = 5 mm.]



Distribution
Bothus swio is known from off the coast of Mozambique 

(Hensley, 1997) and now from northwestern Australia, 82-88 
m in depth.

DISCUSSION

Identification
The specimen was identified as Bothus swio, having a 

combination of characters unique to that species among the 
bothid subfamily Bothinae: concave interorbital space, 
absence of a series of white blotches along anterior margin of 
head, well developed rostral spine, anterior dorsal fin rays not 
elongated, ocular-side scales with short ctenii, relatively high 
lateral line scale count (92), dorsal and anal fin ray counts 
(within the ranges 88-90 and 70-72, respectively), and 
absence of blind-side lateral line (combination of all charac-
ters restricts to Bothus), relatively deep body (ca. 52% of SL), 
concave interorbital space much narrower than eye diameter 
in mature males, anterior margin of upper eye only slightly 
posterior to that of lower eye, ocular tentacles or flaps and 
orbital spines absent, prolongation of second to fourth pecto-
ral fin rays on ocular side reaching caudal peduncle (at least 
in males) and lack of colour pattern on blind side (characters 
excluding all known species, except B. swio). The specimen 
also agreed with the holotype of B. swio in other features in 
table I and those reported in Hensley (1997).

However, unlike the holotype of Bothus swio, the tip of 
the sciatic part of the urohyal in the present specimen was 
essentially at the vertical through the posterior margin of the 
lower eye (equal to vertical through middle of lower eye in 
holotype). Furthermore, two shallow clefts were present on 
hypurals 3+4 (absent in the holotype). At present, we con-
sider these differences to represent geographic or individual 
variation, rather than specific characters. The overwhelming 
similarities in other features and the lack of other significant 
differences between the present specimen and the holotype 
of B. swio support this conclusion. The significance of the 
above variations between these specimens will become more 
apparent when additional specimens from various locations 
are examined.

Remarks
Hensley (1997) described Bothus swio based on a single 

specimen from off Mozambique, southwestern Indian 
Ocean. The northwestern Australian (eastern Indian Ocean) 
capture of the present specimen indicates a wide distribution 
of the species across the Indian Ocean (ca. 8000 km), as 
reported in some other bothid species (e.g., Bothus myrias-
ter, B. pantherinus, Engyprosopon grandisquamum: Hensley 
and Amaoka, 2001).

The generic affiliation of B. swio needs further clarifica-
tion. Hensley (1997) noted that Bothus swio resembled spe-
cies of Grammatobothus, but he did not mention any partic-
ular characters to support this statement (probably based on 
general appearance and narrow concave interorbital space). 
However, Hensley did not choose to include B. swio in 
Grammatobothus, probably because this species lacked cer-
tain diagnostic features of Grammatobothus, viz., presence 
of blind-side lateral line and elongate anterior dorsal fin rays 
(Norman, 1934; Hensley and Amaoka, 2001; Hoshino et al., 
2004).

Although not discussed by Hensley (1997), Bothus swio 
is separable from all genera of Bothinae (sensu Amaoka, 
1969; Ahlstrom et al., 1984), except Bothus. The concave 
interorbital space separates B. swio from the genera of Both-
inae, except for Asterorhombus, Parabothus, Crossorhom-
bus, Engyprosopon and Tosarhombus. Bothus swio is distinct 
from these latter genera, in having elongate pectoral fin rays 
reaching the caudal peduncle (species of Asterorhombus and 
Parabothus have much shorter pectoral fin rays: Norman, 
1934; Chabanaud, 1942; Parin, 1983; Amaoka and Shen, 
1993; Amaoka et al., 1994, 1997; Amaoka and Arai, 1998; 
Amaoka and Mihara, 2001; Hensley and Randall, 2003), in 
lacking any blind-side colour pattern in males and having 
short ctenii on the ocular-side scales (species of Crossor-
hombus with pale blotch on blind side in males, and long 
ctenii on ocular-side scales: Hensley and Randall, 1993), in 
having small scales and relatively high (92) lateral-line scale 
counts (species of Engyprosopon have larger scales and 
fewer [36-61] lateral-line scales: Amaoka et al., 1993), and 
in lacking white cephalic blotches (present in Tosarhombus: 
Amaoka and Rivaton, 1991; Amaoka et al., 1997). Accord-
ingly, it is possible to provisionally place the present species 
in Bothus by the above series of eliminations.

However, the osteological characters revealed by the 
radiograph raise questions regarding the generic placement 
of Bothus swio. In several species of Bothus (B. pantherinus, 
B. myriaster, B. mancus, B. podas, B. ocellatus and B. con-
stellatus), haemapophyses of the abdominal vertebrae are 
ventrally well expanded (Fig. 2A, right). Additionally, the 
sciatic part of urohyal is anteriorly extended beyond the 
anterior tip of the main part of the urohyal (Amaoka, 1969; 
present study: Fig. 2B, right). Bothus swio lacks such char-
acters, having narrower haemapophyses (Fig. 2A, left), and 
a shorter sciatic part of the urohyal (Fig. 2B, left). The 
expanded haemapophyses, observed in the six species of 
Bothus (except B. swio), are probably apomorphic within the 
Bothidae, because in most of other bothid genera plus the 
paralichthyids and pleuronectids (considered to form a clade 
with the Bothidae, as diagrammed by Cooper and Chapleau 
(1998), but without showing a character, and substantiated 
by the analysis of Hoshino, 2001 with two synapomorphies), 
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the haemapophyses are less expanded, and sciatic part of the 
urohyal does not extend beyond the anterior tip of the main 
part except for Engyprosopon and Crossorhombus (Amaoka, 
1969; Kim, 1973; Sakamoto, 1984; pers. obs.).

Expanded haemapophyses are unique to species of 
Bothus (excluding B. swio) within Bothidae (Amaoka, 
1969), indicating that these species may form a monophylet-
ic assemblage. If so, that hypothetical clade should bear the 
generic name Bothus, because it includes the type species of 
the genus, B. podas (Delaroche, 1809). The other apomor-
phic character, anterior extension of the sciatic part of the 
urohyal, is also known in Engyprosopon and Crossorhombus 
(Amaoka, 1969), suggesting that the latter two genera are 
more closely related to the hypothetical clade of Bothus, than 
B. swio is. Conversely, the elongated pectoral fin rays reach-
ing the caudal fin base in male B. swio (known in many spe-
cies of Bothus: Hensley, 1997) may suggest a closer relation-
ship of this species with other species of Bothus. However, 
elongate pectoral fin rays are absent in some species of Both-
us (e.g., B. podas: Norman, 1934), and this character must 
be considered equivocal at this stage of interpreting relation-
ships within Bothidae. If B. swio is found to be phylogeneti-
cally distant from species now placed in Bothus, its generic 
affiliation should be changed, but such a decision necessi-
tates stronger evidence than is presently available. A phylo-
genetic analysis of the bothids is needed to establish the sys-
tematic position of this species.

Acknowledgements. - We specially thank Drs. Peter Last and 
Alastair Graham (CSIRO), and Mr. Michael Bougaardt (SAM) for 
loaning specimens of Bothus swio. Ms. Lisa Palmer (USNM) kind-
ly arranged for loan of the specimen from SAM. We also appreciate 
the critical reading of Dr. Graham Hardy (Ngunguru, New Zea-
land). Dr. Bruno Chanet (École nationale vétérinaire de Nantes) 
kindly translated the English abstract into the French résumé. 
Hoshino K. was financially supported by the Postdoctoral Fellow-
ship Program of the Smithsonian Institution.

REFERENCES

AHLSTROM E.H., AMAOKA K., HENSLEY D.A., MOSER H.G. 
& B.Y. SUMIDA, 1984. - Pleuronectiformes: Development. In: 
Ontogeny and Systematics of Fishes (Moser H.G., Richards 
W.J., Cohen D.M., Fahay M.P., Kendall Jr. A.W. & S.L. Rich-
ardson, eds), pp. 640-670. Lawrence: American Society of Ich-
thyologists and Herpetologists, Spec. Publ. 1.

AMAOKA K., 1969. - Studies on the sinistral flounders found in 
the waters around Japan. Taxonomy, anatomy and phylogeny. 
J. Shimonoseki Univ. Fish., 18: 65-340.

AMAOKA K. & M. ARAI, 1998. - Redescription of a rare bothid, 
Asterorhombus bleekeri (Macleay), and description of a new 
species of Asterorhombus from northwestern Australia (Teleo-
stei: Pleuronectiformes). Ichthyol. Res., 45: 249-257.

AMAOKA K. & E. MIHARA, 2001. - Asterorhombus annulatus 
(Weber, 1913), a valid species distinct from Asterorhombus 
intermedius (Bleeker, 1865) (Pleuronectiformes: Bothidae). 
Ichthyol. Res., 48: 192-196.

AMAOKA K. & J. RIVATON, 1991. - Pisces Pleuronectiformes: A 
review of the genus Tosarhombus (Bothidae) with descriptions 
of two new species from Saya de Malha Bank (Indian Ocean) 
and the Chesterfield Islands (Coral Sea). In: Résultats des Cam-
pagnes MUSORSTOM, Vol. 8 (Crosnier A., ed.), pp. 449-466. 
Paris: Mém. Mus. Natl. Hist. Nat., (A), 151.

AMAOKA K. & S.C. SHEN, 1993. - A new bothid flatfish 
Parabothus taiwanensis collected from Taiwan (Pleuronecti-
formes: Bothidae). Bull. Mar. Sci., 53: 1042-1047.

AMAOKA K., MIHARA E. & J. RIVATON, 1993. - Pisces, Pleu-
ronectiformes: Flatfishes from the waters around New Cale
donia. A revision of the genus Engyprosopon. In: Résultats  
des Campagnes MUSORSTOM, Vol. 11 (Crosnier A., ed.), 
pp. 377-426. Paris: Mém. Mus. Natl. Hist. Nat., 158.

AMAOKA K., SENOU H. & A. ONO, 1994. - Record of the bothid 
flounder Asterorhombus fijiensis from the Western Pacific, with 
observations on the use of the first dorsal-fin ray as a lure. Jpn. 
J. Ichthyol., 41: 23-28.

AMAOKA K., MIHARA E. & J. RIVATON, 1997. - Pisces, Pleu-
ronectiformes: Flatfishes from the waters around New Caledo-
nia. Six species of the bothid genera Tosarhombus and 
Parabothus. In: Résultats des Campagnes MUSORSTOM, Vol. 
17 (Séret B., ed.), pp. 143-172. Paris: Mém. Mus. Natl. Hist. 
Nat., 174.

CHABANAUD P., 1942. - Notules ichthyologiques. XVII. Addi-
tions à la faune de la mer Rouge. Bull. Mus. Natl. Hist. Nat. 
(Ser. 2), 14: 396-402.

HENSLEY D.A., 1997. - A new species of Bothus (Pleuronectifor-
mes: Bothidae) from Mozambique. J.L.B. Smith. Inst. Ichthyol., 
Spec. Publ., (58): 1-8.

HENSLEY D.A. & K. AMAOKA, 2001. - Bothidae. In: The Liv-
ing Marine Resources of the Western Central Pacific. Vol. 6, 
Bony Fishes Part 4 (Labridae to Latimeriidae), Estuarine Croc-
odiles, Sea Turtles, Sea Snakes and Marine Mammals (Carpen-
ter K.E. & V.H. Niem, eds.), pp. 3799-3841. Rome: FAO.

HENSLEY D.A. & J.E. RANDALL, 1993. - Description of a new 
flatfish of the Indo-Pacific genus Crossorhombus (Teleostei: 
Bothidae), with comments on congeners. Copeia, 1993: 1119-
1126.

HENSLEY D.A. & J.E. RANDALL, 2003. - A new flatfish of the 
Indo-Pacific genus Asterorhombus (Pleuronectiformes: Bothi-
dae). Smithiana, Spec. Publ. (2): 1-9.

HOSHINO K., 2001. - Monophyly of the Citharidae (Pleuronectoi-
dei: Pleuronectiformes: Teleostei) with considerations of pleu-
ronectoid phylogeny. Ichthyol. Res., 48: 391-404.

HOSHINO K., MIHARA E. & K. AMAOKA, 2004. - Sexual 
dimorphisms of a rare bothid flounder, Grammatobothus pen-
natus (Bothidae, Pleuronectiformes). Cybium, 28: 243-246.

HUBBS C.L. & K.F. LAGLER, 1958. - Fishes of the Great Lakes 
region. Bull. Cranbook Inst. Sci., (26): 1-213.

KIM Y.U., 1973. - Comparative osteology of the right-eye floun-
ders, subfamily Pleuronectinae fishes. Publ. Mar. Lab. Pusan 
Fish. Coll., 6: 1-38.

LEVITON A.E., GIBBS JR. R.H., HEAL E. & C.E. DAWSON, 
1985. - Standards in herpetology and ichthyology: Part I. Stan-
dard symbolic codes for institutional resource collections in 
herpetology and ichthyology. Copeia, 1985: 802-832.

Bothus swio from northwestern Australia 	 Hoshino & Amaoka

38	 Cybium 2006, 30(1) 



NORMAN J.R., 1934. - A systematic monograph of the flatfishes 
(Heterosomata). 1. Psettodidae, Bothidae, Pleuronectidae. 
viii+459 p. London: British Museum Natural History.

PARIN N., 1983. - Two new species of bothid flatfishes (Bothidae, 
Pleuronectiformes) from the Nazca submarine ridge. Byull. 
Mosk. Obsh. Ispyt. Prir. Otd. Biol., 88: 90-96.

SAKAMOTO K., 1984. - Interrelationships of the family Pleu-
ronectidae (Pisces: Pleuronectiformes). Mem. Fac. Fish. Hok-
kaido Univ., 31: 95-215.

Reçu le 14 octobre 2004. 
Accepté pour publication le 30 mai 2005.

Hoshino & Amaoka	 Bothus swio from northwestern Australia

Cybium 2006, 30(1)	 39


