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I. Introduction 

The fishes of the family Agonidae, mainly inhabiting the sandy and rocky 
bottoms of shallow waters, are distributed in the northern North Pacific Ocean. A 
few species only are known from the Arctic Sea, the northern North Atlantic, the 
North Sea, and waters off the Patagonian Region of the Southern Hemisphere. In 
this group, belonging to the superfamily Cottoidea, order Scorpaeniformes, there 
were 54 nominal species recognized up to now. 

Taxonomic studies of agonid fishes have been undertaken by various ichthy­
ologists, based on specimens from limited regions, since Linnaeus (1758) first de­
scribed Cottus cataphractus (=Agonus cataphractus) , from the northern North 
Atlantic. Resulting from collections made in the course of various scientific expedi­
tions, and the work of authors including Pallas (1769), Scopoli (1777), Lacepede 
(1801), Cuvier (1829), Gunther (1860), Cramer (1894) and Gilbert (1896), the number 
of agonid species known in the nineteenth century accumulated gradually. Jordan 
and Evermann (1898) established the foundation of agonid classification, but were 
primarily concerned with American species. Since Jordan and Evermann (1898), 
American species of agonids have been studied regionally by Gilbert (1904), Kincaid 
(1919), Wilimovsky (1954), Fitch (1966, 1973), Gruchy (1969, 1970), Wilimovsky 
and Wilson (1978), Leipertz (1985), and others. In the seas of the Far East, agonid 
species were investigated by Jordan and Starks (1904), Schmidt (1904), Soldatov and 
Lindberg (1930), Taranetz (1933, 1937), Lindberg (1935, 1947, 1950, 1959, 1971), 
Matsubara (1936, 1955), Andriashev (1937), Ueno (1967), Kanayama (1980, 1983, 
1984), Lindberg and Krasyukova (1987), and others. Thus, agonid studies at the 
specific level have been both regional and fragmentary. 

Concerning the higher ranking of agonids, Gill (1862d) first divided the group, 
proposing two subfamilies, Agoninae and Anoplagoninae, but based such on little 
information. Gill's classification was followed by Nelson (1976, 1984) Jordan and 
Evermann (1898) reviewed the family, and recognized four subfamilies, Percidinae, 
Brachyopsinae, Agoninae and Aspidophoroidinae, but again on the basis of a very 
few specimens of each species. Although unpublished, the Stanford University 
doctoral dissertation by Freeman (1951a) described many species in the family 
Agonidae, but based on few specimens. In Freeman's work, the agonid fishes were 
classified into four subfamilies, Percidinae, Brachyopsinae, Agoninae and Xenert­
minae. This classification was followed by Leipertz (1988). In a regional study on 
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Japanese fishes, Matsubara (1955) divided the group into two families, Agonidae and 
Aspidophoridae, with four subfamilies, Tilesininae, Percinae (= Percidinae), Bra­
chyopsinae and Agoninae, in the Agonidae. Despite lacking a detailed comparison 
of agonid fishes, Lindberg (1971) recognized six subfamilies, Aspidophoroidinae, 
Percidinae, Brachyopsinae, Agoninae, Bathyagoninae and Bothragoninae. Thus, 
the taxonomy of the agonid fishes is fragmentary and confused. 

Osteological studies of agonids have been made in a piecemeal fashion by a 
limited number of workers. Starks (1926, 1930) described the ethmoidal region and 
pectoral girdle of the genus Podothecus. Rendahl (1934) reported on the cranial 
osteology of Hypsagonus quadricornis, and Hina (1978) showed cranial aspects of the 
genera Podothecus and Agonus. Leipertz (1985, 1988) described osteological aspects 
of some agonid species, mostly belonging to Xenertmus and Bothragonus, based on 
a few specimens. 

The phylogeny of agonid fishes has been poorly studied. Regan (1913) 
proposed that the family Agonidae was close to the family Cottidae, based on the 
comparative osteology of a few agonid fishes and other scorpaeniform species. 
Schmidt (1936) discussed interrelationships of the genus Agonus, on the basis of 
snout barbels. Freeman (1951a) and Nishimura (1974), used external characters 
only, to propose an agonid phylogeny. These studies, carried out on the basis of 
external and a few internal characters, are not now considered satisfactory. 
Recently, in his phylogenetic classification of cottoid fishes, Yabe (1985) designated 
the monophyly of the agonids, and considered the family Agonidae to be a sister 
group of the Hemitripteridae, on the basis of the analysis of a few agonid species. 
Concurrently, Leipertz (1985) discussed the phyletic relationships of the subfamily 
Xenertminae (= Anoplagoninae of Gill, 1862d) based on a cladistic analysis of 
external characters. In his study of the relationships of Bothragonus, Leipertz 
(1988) proposed four subfamilies in the Agonidae, on the basis of external and some 
internal characters of lO species. Accordingly, except for the subfamily Xenert­
minae, studied by Leipertz (1988), studies of the interrelationships of agonid fishes 
are fragmentary and unsatisfactory. 

Under such circumstances, it was necessary to review the agonids on a world­
wide basis and to clarify the relationships within the family on the basis of both 
internal, viz., circumorbital bones, jaws, suspensorium, opercular apparatus, hyoid 
apparatus, branchial apparatus, cranium, pectoral and pelvic girdles, vertebrae and 
pterygiophores, and caudal skeleton, and external characters. 

In the present study, all of the known agonid species were classified into 
supraspecific taxa, which were defined on the basis of cladistic analysis. 

II. Materials and methods 

The specimens used for the present study are preserved in the following 
depositories (abbreviations are listed in Leviton et al. (1985), except for IFES 
(Iwate Fisheries Experimental Station, Kamaishi)): AMS, BCPM, BMNH, BSKU, 
CAS, CAS-SU, F AKU, FRSKU, FSFL, HUMZ, KSHS, LACM, NMC, NSMT, UBC, 
UCLA, USNM, ZUMT. 

For comparative anatomical studies, the dissected specimens were as follows. 
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Agonidae 
Hypsagonus mozinoi, one specimen, 40.2 = SL, UCLA 63-256. 
H. quadricornis, one specimen, 68.0 = SL, HUMZ 56026. 
H. corniger, one specimen, 79.0 = SL, HUMZ 92905 (radiograph only). 
H. proboscidalis, one specimen, 117.3 mm SL, HUMZ 55535. 
H. jordani, one specimen, 122.8 = SL, HUMZ 45887. 
Percis japonicus, 4 specimens, 176.0-264.0 = SL, HUMZ 51539, 52736, 52749 and un-

catalogued specimen. 
P. matsuii, one specimen, 125.4 = SL, BSKU 13450. 
Freemanichthys thompsoni, 3 specimens, 112.0-139.7 = SL, HUMZ 52845, 68386, 76649. 
Leptagonus decagonus, one specimen, 144.6 mm SL, HUMZ 56291. 
L. frenatus, 3 specimens, 195.8-211.0 = SL, HUMZ 51516, 52747, 56372. 
L. leptorhynchus, 4 specimens, 156.0-167.0 mm SL, HUMZ 45813, 68253, 76649, 77244. 
Podothecus acipenserinus, 6 specimens, 174.5-229.0 mm SL, HUMZ 76797, 76881, 76894, 76991, 

77302-77303. 
P. veternus, 6 specimens, 151.1-162.0 = SL, HUMZ 58918-58919, 58924-58925, 58949, 58957. 
P. hamlini, one specimen, 90.5 mm SL, HUMZ 86873. 
P. sturioides, 3 specimens, 187.2-232.0 = SL, HUMZ 45740, 81240-81241. 
P. sachi, 3 specimens, 271.0-386.0 = SL, HUMZ 90442 and two uncatalogued specimens. 
Agonus cataphractus, one specimen, 113.4 = SL, HUMZ 64428. 
Agonopsis vulsa, one specimen, 106.9 = SL, HUMZ 17448. 
A. sterletus, 2 specimens, 108.7-119.0 mm SL, LACM 2082-2. 
A. chiloensis, one specimen, 105.0 mm SL, BMNH 1132-1142. 
Bothragonus swani, one specimen, 49.4 = SL, HUMZ 51922. 
B. occidentalis, one specimen, 35.6 mm SL, HUMZ 77436. 
Bathyagonus nigripinnis, 3 specimens, 140.7-187.0= SL, HUMZ 17462, 44900, 83754. 
B. pentacanthus, 3 specimens, 162.0-182.0 = SL, HUMZ 40420-40422. 
B. alascanus, one specimen, 99.7 = SL, HUMZ 17450. 
B. infraspinatus, one specimen, 83.9mm SL, HUMZ 17473. 
Xenertmus latifrons, 2 specimens, 108.8-129.0 = SL, HUMZ 51924, 52025. 
X. leiops, one specimen, 213.2 = SL, HUMZ 51925. 
X. triacanthus, one specimen, 146.5 = SL, CAS 14276(18). 
Odontopyxis trispinosa, 2 specimens, 60.0-62.0 = SL, BCPM 978-144, HUMZ 62266. 
Ulcina olriki, one specimen, 56.5 = SL, HUMZ 69036. 
Aspidophoroides monopterygius, 3 specimens, 109.0-140.0 mm SL, HUMZ 22272, 81038-81039. 
Anoplagonus inermis, one specimen, 86.0 = SL, BCPM 978-102. 
A. occidentalis, one specimen, 75.5 = SL, HUMZ 74845. 
Stellerina xyosterna, one specimen, 95.0 mm SL, LACM 30953-2. 
Chesnonia verrucosa, 2 specimens, 103.2-108.3 mm SL, LACM 31982-5. 
Occella dodecaedron, one specimen, 142.7 = SL, HUMZ 76887. 
O. iburia, 3 specimens, 93.3-195.0 = SL, HUMZ 49565, 71287, 71302. 
O. kuronumai, 4 specimens, 153.0-186.8 mm SL, HUMZ 64788, 64791, 64794, 64798. 
O. kasawai, 3 specimens, 232.8-268.7 mm SL, HUMZ 5541, 47520, 88098. 
Tilesina gibbosa, 3 specimens, 216.0-255.5 = SL, HUMZ 45901 and two uncatalogued 

specimens. 
Brachyopsis segaliensis, 3 specimens, 140.5-214.1 mm SL, HUMZ 90441 and 2 uncatalogued 

specimens. 
Pallasina barbata, 4 specimens, 73.8-148.6 mm SL, HUMZ 51945, 53539, 62502, 88097. 
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Other scorpaeniform fishes 

Scorpaenidae 
Sebastes matsubarae, one specimen, 114 mm SL, HUMZ 90303. 
S. schlegeli, one specimen, 150 mm SL, HUMZ 86834 
S. hubbsi, one specimen, 149 mm SL, HUMZ 7849l. 
S. alutus, one specimen, 309 mm SL, HUMZ 81364. 
S. O<JUlatus, 2 specimens, 232-272 mm SL, HUMZ 82213, 82271. 
S. semicinctus, 2 specimens, 271-288 mm SL, HUMZ 81125, 81126. 
Sebastiscus marmoratus, one specimen, 183 mm SL, HUMZ 39653. 
Helicolenus papillosus, 2 specimens, 165-188 mm SL, HUMZ 21046, 9150l. 

[XXXVIII 

H. hiZgendorji, 11 specimens, 85-146 mm SL, HUMZ 35331, 35346, 35348, 36604, 39687, 49917, 
52279, 52281, 62645, 62644, 79512. 

H. dactyZopterus, 5 specimens, 192-267 mm SL, HUMZ 74475, 74478, 74482, 74485, 74489. 
Hozukius embremarius, one specimen, 151 mm SL, HUMZ 72629. 
H. guyotensis, one specimen, 232 mm SL, HUMZ 71936. 
Scorpaenodes littoralis, 2 specimens, 46-82 mm SL, NSMT-P 1863l. 
S. guamensis, 2 specimens, 69-71 mm SL, HUMZ 39751, 79818. 
Hoplosebastes armatus, one specimen, 69 mm SL, HUMZ 37270. 
Scorpaena neglecta, 2 specimens, 93-147 mm SL, HUMZ 64768, 7996l. 
S. agassizii, one specimen, 89 mm SL, HUMZ 31310. 
S. scrofa, one specimen, 93 mm SL, HUMZ 72460 (radiograph only). 
Scorpaenopsis cirrhosa, one specimen, 95 mm SL, HUMZ 4714l. 
Neosebastes en taxis , 2 specimens, 118-119 mm SL, BSKU 599, 8875. 
N. nigropunctatus, one specimen, 171 mm SL, HUMZ 21097 (radiograph only). 
N. panticus, one specimen, 195 mm SL, HUMZ 21060 (radiograph only). 
Pterois lunulata, 5 specimens, 90-151 mm SL, HUMZ 36573, 37801, 37827, 38473, 70360 

(radiograph only). 
Brachypterois serrulatus, 3 specimens, 80-82 mm SL, HUMZ 35083, 36733, 80680. 
Ebosia bZeekeri, 3 specimens, 96-109 mm SL, BSKU 196, 200, 287 (radiograph only). 
E. falcata, one specimen, 70 mm SL, HUMZ 73842. 
Parapterois heterurus, one specimen, 89 mm SL, HUMZ 37377. 
Dendrochirus bellus, one specimen, 87 mm SL, HUMZ 80711, and one uncatalogued specimen 

from Taiwan. 
D. zebra, 3 specimens, 120-134 mm SL, HUMZ 39630, 48699, 62987. 
Rhinopias frondosa, one specimen, 151 mm SL, KSHS 15645. 
Apistus carinatus, one specimen, 98 mm SL, HUMZ 49029. 
Sebastolobus mac'l"ochir, one specimen, 169 mm SL, HUMZ 68329. 
Adelosebastes latens, one specimen, 206 mm SL, HUMZ 72035. 
Plectrogenium nanum, one specimen, 36 mm SL, HUMZ 79902. 
Setarches fidjiensis, one specimen, 103 mm SL, HUMZ 75395. 
Ectreposebastes imus, one specimen, 128 mm SL, HUMZ 32006. 
Hypodytes rubripinnis, one specimen, 50 mm SL, HUMZ 5192l. 
Neocentropogon aeglefinus japonicus, one specimen, 83 mm SL, HUMZ 74799. 
Ocosia vespa, one specimen, 71 mm SL, HUMZ 7479l. 
Minous monodactylus, one specimen, 83 mm SL, HUMZ 70842. 
M. pusillus, one specimen, 60 mm SL, HUMZ 37224. 
M. longimanus, one specimen, 79 mm SL, HUMZ 74157. 
Inimicus japonicus, one specimen, 195 mm SL, HUMZ 49018. 
Erosa erosa, one specimen, 126 mm SL, HUMZ 74750. 
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Caracanthidae 
Caracanthus maculatus, one specimen, 26 mm SL, 2 uncatalogued specimens from Raboul, 

Nordup, New British Is. 
Aploactinidae 

Aploactis aspera, one specimen, 59 mm SL, HUMZ 74797. 
Erisphex potti, 2 specimens, 61-70 mm SL, HUMZ 71264, 71267. 

Gnathanacanthidae 
Gnathanacanthus goetzi, one specimen, 181 mm SL, AMS I 6850. 

Congiopodidae 
Congiopodus pervianus, one specimen, 292 mm SL, HUMZ 72302. 
C. coriaceus, one specimen, 184 mm SL, HUMZ 9119l. 
Alertichthys blacki, one specimen, 175 mm SL, HUMZ 66622. 

Triglidae 
Lepidotrigla microptera, one specimen, 103 mm SL, HUMZ 45296. 
Satyrichthys amisaus, one specimen, 106 mm SL, HUMZ 49910. 
Peristedion nierstraszi, one specimen, 143 mm SL, HUMZ 49909. 

Bembridae 
Parabembras curta, one specimen, 94 mm SL, HUMZ 7165l. 
Bembras japonicus, one specimen, 123 mm SL, HUMZ 79118. 
Bembradium roseum, one specimen, 86 mm SL, HUMZ 79188. 

Hoplichthyidae 
Hoplichthys gilberti, one specimen, 148 mm SL, HUMZ 74850. 

Anoplopomatidae 
Erilepis zonifer, one specimen, 126 mm SL, HUMZ 87865. 
Anoplapoma fimbria, one specimen, 276 mm SL, HUMZ 67473. 

Hexagrammidae 
Hexagrammos lagocephalus, one specimen, 152 mm SL, HUMZ 75854. 
H. octogrammus, one specimen, 173 mm SL, one uncatalogued specimen from Usujiri, Hok­

kaido, Japan. 
Pleurogrammus azonus, one specimen, 276 mm SL, one uncatalogued specimen from Usujiri, 

Hokkaido, Japan. 
Hemitripteridae 

Hemitripterus bolini, one specimen, 174 mm SL, HUMZ 77038. 
Blepsias cirrhosus, one specimen, 135 mm SL, HUMZ 9227l. 
Nautichthys oculofasciatus, one specimen, 72 mm SL, HUMZ 69126. 

Cottidae 
Hemilepidotus gilberti, one specimen, 242 mm SL, HUMZ 45786. 
lcelus cataphractus, one specimen, 62 mm SL, one uncatalogued specimen from Kushiro, 

Hokkaido, Japan. 
Cyclopteridae 

Aptocyclus ventricosus, one specimen, 156 mm SL, HUMZ 68572. 
Eumicrotremus soldatovi, one specimen, 158 mm SL, HUMZ 60344. 
E. birulai, one specimen, 72 mm SL, HUMZ 67709. 

Liparididae 
Liparis tessellatus, one specimen, 107 mm SL, one uncatalogued specimen from Kushiro, 

Hokkaido, Japan. 
Catalogue number and size of agonid specimens observed by radiograph are 

given in the section on taxonomy. 
Measurements were straight-line distances made with dial calipers and recorded 

to the nearest tenth of a millimeter. 
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They were defined as follows. 
Standard length (SL): tip of snout to posterior end of hypural plate. If a forward­

ly projecting nasal spine was present, tip of spine to posterior end of hypural was 
measured. 

Head length (HL): tip of snout (or tip of upper jaw) to posterior end of opercular 
membrane. 

Snout length: tip of snout (or tip of upper jaw) to anterior margin of orbit. 
Orbit diameter: anterior margin to posterior margin of orbit. 
Interorbital width: shortest distance between orbits. In Hypsagonus and Percis, 

the widest distance between supraocular crests. 
Body depth: vertical distance from pelvic fin base to top of body. 
Body width: distance between pectoral fin bases. 
Predorsal length: tip of snout to dorsal fin origin. 
Pectoral fin length: base of pectoral fin to posterior tip of longest ray. 
Pelvic fin length: base of pelvic spine to posterior tip of ray. 
Interdorsal width: posterior end of first dorsal fin membrane to origin of second 

dorsal fin. 
Depth of caudal peduncle: shortest vertical height of caudal peduncle including 

spme. 
Width of caudal peduncle: least width of caudal peduncle, including spine. 
Caudal fin length: end of hypural to posterior tip of caudal fin ray. 
Depth of dorsal fin: length of first dorsal fin ray. In Ulcina, Aspidophoroides and 

Anoplagonus, length of second dorsal fin ray. 
Depth of anal fin: length of longest ray. 
Pelvic-anal length: base of pelvic fin spine to anal fin origin. 
Pelvic-anus length: base of pelvic fin spine to center of anus. 

Counts were taken from the following. 
Dorsal (D), anal (A), pectoral (PI) and pelvic (P2) fins, including all rays and spines. 
Caudal fin (C): upper and lower rays on hypural plate. 
Branchiostegal rays (Br): total number of rays. 
Snout barbels: total number on anterior tip of snout. 
Ventral snout barbels: total number on ventral surface of snout. Counted on left 

side only when a pair of patches were present. When three patches of barbels 
were present, each patch was counted. 

Maxillary barbels: total number of barbels on posterior half of maxillary. 
Terminology of bony plates essentially followed Gruchy (1969), Kanayama 

(1984), and Leipertz (1985). Elements were defined as follows (Fig. 1). 
Middorsal row of plates (MDR): a single row of middorsal plates behind posterior 

end of second dorsal fin. 
Plates of dorsolateral row (DLR): a pair of rows of plates just behind head, along 

dorsal fin base, to origin of middorsal plates. 
Plates of supralateral row (SLR): a pair of rows of plates between lateral line plates 

and dorsolateral plates, counting end of hypural plate. 
Plates of lateral line (LLR): tubular plates, just behind posttemporal to caudal fin 

base. 
Plates of infralateral row (ILR): paired plates between lateral line plates and 
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IV. Taxonomy of the family Agonidae 

Family Agonidae Swainson, 1839 
Agonidae Swainson, 1839, p. 272. 
Aspidophoroididae, Jordan, Evermann and Clark, 1930, p. 397. 

External diagnosis. Agonidae are distinguished from other families of the order 
Scorpaeniformes in having the following characters: body covered with bony 
plates; thoracic pelvic fin with one spine and two rays; all fin rays unbranched; 
one or two dorsal fins; 10-12 principal caudal rays; five or six branchiostegal rays. 

Internal diagnosis. Agonidae differ from other families of the order Scor­
paeniformes in possessing the following characters: basihyal rudimentary or 
absent; no suspensory pharyngeal; one upper pharyngeal; no tooth plate on third 
epibranchial; circumorbital bones with a lachrymal and three infraorbital bones; 
second infraorbital bone attached widely to preopercular ridge; epipleural and 
pleural ribs attached to parapophysis; no stay; Baudelot's ligament attached to 
first centrum; no predorsal bone; one or two epurals; all hypurals fused with each 
other and with the first preural centrum, plate-like; three or four actinosts on 
pectoral girdle, plate-like, attached to each other; swimbladder absent. 

Remarks. The family Agonidae contains four subfamilies, 20 genera, and 45 
speCIes. 

Key to the genera of the family Agonidae 

1a. Two dorsal fins. Plates of supralateral row present. . . . . . . . . . . . . . . . . .. 2. 
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lb. One dorsal fin (first dorsal fin absent). Plates of supralateral row absent . 
............................................................... . 13. 

2a. Posterior nasal tube short, never reaching upper jaw. . ............... 3. 
2b. Posterior nasal tube long, reaching upper jaw. . ................... Percis 
3a. A barbel present (rarely absent) on snout tip. Predorsal region highly 

elevated. . ............................................... Hypsagonus 
3b. No barbel on snout tip. Predorsal region never highly elevated. . ..... 4. 
4a. Gill membrane joined to isthmus. Nasal bones attached to each other 

anteriorly. Mouth terminal or inferior: jaws about equal or lower jaw 
included in upper one or (rarely) lower jaw projecting forward beyond upper 
jaw ............................................................. 5. 

4b. Gill membrane free from isthmus. Nasal bones never attached to each other 
anteriorly. Mouth terminal: lower jaw projecting forward beyond upper 
jaw. . ........................................................... 15. 

5a. Two or three patches of barbels on ventral surface of snout. .......... 6. 
5b. Patches of barbels usually absent from ventral surface of snout; when 

present, one or two pairs of barbels. . ............................... 7. 
6a. Single ethmoidal spine on mid-snout. Rostral plate present on ventral 

surface of snout, with a spine. Maxillary barbels 25 or more. Nasal bone 
with a serrated margin, without a forwardly projecting spine . 

...................................................... ............ Freemanichthys gen. nov. 
6b. A pair of ethmoidal spines on mid-snout. Rostral plate absent from ventral 

surface of snout. Maxillary barbels 20 or less. Nasal bone with a forwardly 
projecting spine. . .............................................................. Podothecus 

7a. No cirri nor barbels on gill membranes or gular region. . ............. S. 
7b. Numerous cirri or barbels on gill membranes and gular region. . ....... 9. 
Sa. No enlarged rostral plate on snout tip. Nasal bone projecting forward 

beyond upper jaw. . ....................................... Leptagonus 
Sb. Enlarged rostral plate on snout tip. Nasal bone never projecting forward 

beyond upper jaw. . ............................................... 10. 
9a. No spine on supraocular and parietal. .......................... Agonus 
9b. A spine on supraocular and parietal. ........................ Agonopsis 

lOa. Rostral plate without spine. . ............................. Bothragonus 
lOb. Rostral plate with one or three upturned spines. . ................... 1l. 
11a. Rostral plate with one upturned spine ............................... 12. 
lIb. Rostral plate with three upturned spines. . ................. Bathyagonus 
12a. Occipital pit absent. A spine on second infraorbital. .......... Xenertmus 
12b. A pair of deep occipital pits, just behind head. No spine on second infraor-

bital. .................................................... Odontopyxis 
13a. A barbel present on end of maxillary. Predorsal plates 17 or less ... Ulcina 
13b. No barbel on end of maxillary. Predorsal plates IS or more. . ....... 14. 
14a. Nasal spine recurved posterodorsally ..................... Aspidophoroides 
14b. Nasal spine absent. . ..................................... A noplagonus 
15a. Dorsal fin spines 15 or less. Anal fin rays 20 or less ................ 16. 
15b. Dorsal fin spines 17 or more. Anal fin rays 23 or more. . ......... Tilesina 
16a. Maxillary barbel present. . ......................................... 17. 
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4 predorsal plates; presence of supralateral plates; breast covered with prickles or 
small plates. 

Internal diagnosis. Hypsagonus differs from other genera of Agonidae in 
possessing the following osteological characters: lachrymal without median shelf; 
ascending process of premaxillary longer than alveolar process; interhyal longer 
than epihyal; plate-like urohyal; no basihyal; three basibranchials; exoccipital 
never exposed; one tabular bone; four actinosts on pectoral girdle; two postcleith­
ra; absence of postpelvic spine; presence of pleural rib; first dorsal proximal radial 
inserted into first space between first and second neural spines, supporting two 
spines; interneural spaces between well separated two dorsal fins, with an interdor­
sal spine; two epurals. 

Remarks. Gill (1862c) proposed a new genus, Hypsagonus, for Aspidoplwrus 
quadricornis euvier. Without referring to Gill (1862c), Guichenot (1866) later 
established Agonomalus based on Aspidoplwrus proboscidalis Valenciennes. 
Agonomalus consists of three species, A. proboscidalis, A. jordani and A. mozinoi, 
and Hypsagonus of H. quadricornis and H. corniger. However, these five species do 
not show any clear cut differences to justify separation of Agonomalus from 

Fig. 2. Pectoral fin of Hypsagonus jordani (top), H. proboscidalis (middle) and H. qua­
dricornis (bottom). 
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Hypsagonus. Formerly, the condition of the pectoral fin rays was used to separate 
the two genera, but the condition is now seen to change progressively between the 
species, as shown in Fig. 2. Other differences between the species include the 
number of lateral line plates, and the condition of the ventrolateral plates, the 
subpectoral plates, and the postocular spine (Table 1). These are all of specific 
significance only. Therefore, Agonomalus Guichenot is a junior synonym of 
Hypsagonus Gill. Hypsagonus is defined by two derived characters, the long 
ascending process of the premaxillary and the long interhyal. 

This genus is represented by five species, H. mozinoi, H. quadricornis, H. 
corniger, H. proboscidalis and H. jordani. 

Key to the species of Hypsagonus 

1a. Lateral line plates 20 or less. Subpectoral plates small. Ventrolateral plates 
present along anal base. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2. 

lb. Lateral line plates 24 or more. Subpectoral plates enlarged or absent. 
Ventrolateral plates limited before anal origin. ........................ 4. 

2a. Lateral line plates 15 or more, without an enlarged spine. Postocular spine 
present. . ................................................... H. mozinoi 

2b. Lateral line plates 12 or less, with an enlarged spine. Postocular spine 
absent ............................................................. 3. 

3a. Snout barbel present. . ................................. H. quadricornis 
3b. Snout barbel absent. . ..................................... H. corniger 
4a. Postocular spine present. No black stripe on lateral line. Subpectoral 

plates with an enlarged spine on two subpectoral plates. . ... H. proboscidalis 
4b. Postocular spine absent. A black stripe on lateral line. No subpectoral 

plates. . ..................................................... H. jordani 

Hypsagonus mozinoi (Wilimovsky et Wilson, 1975) 
Fig. 3. 

Agonomalus mozinoi Wilimovsky and Wilson, 1978, pp.73-79, fig. 1 (original description; 
type locality, central west coast of Vancouver I. south to central California). 

Diagnosis. In addition to the characters in the key, H. mozinoi is distinguished 
from other species of Hypsagonus in having the following characters: a barbel on 
snout tip; supralateral and infralateral plates never meeting each other on lateral 
line; lower pectoral fin rays moderately cleft. 

Oounts. D. VII-VIII-6-S; A. 10-12; PI. 11-12; P2. I, 2; C. 6+5; Br. 
6; V. 34; LLP. lS-20; DLR. 30-36; SLR. 27-29; ILR. 2S-29; VLR. from 
anal origin to caudal base 20-23. 

Proportional measurements. Head 3.7-3.9 in SL; predorsal 4.0-4.2; caudal fin 
3.6-4.1; pectoral fin 3.2-3.5; pelvic fin 6.S-7.8. Snout 3.4-4.4 in HL; orbit diame­
ter 3.3-4.0; interorbital width 2.4-2.S; dorsal fin 0.9-1.4; anal fin 1.2-1.3; inter­
dorsal distance 4.1-5.6. Body width 1.1-1.2 in its depth. Width of caudal pedun­
cle 2.1-2.9 in its depth. Pelvic-anus length 1.8-2.2 in pelvic-anal length. 

Body elongate, compressed, highly elevated at nape. Head compressed, rich in 
tiny cirri. Supraocular crest expanded dorsally, with many papilla. A blunt 
postocular spine at posterior upper comer of orbit. Parietal with two blunt spines, 
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Fig. 3. Hypsagonus mozinai (Wilimovsky et Wilson): Paratype, UCLA 63-256, 55.1 rum 
SL. 

anterior one smaller than posterior. A small blunt spine at medial side of ocular 
spines. Pterotic spine small, blunt. Spine on posttemporal large and blunt. 
Snout round, with a barbel 0.7-0.9 in orbit diameter. Nasal bones with a recurved 
spine, separated from each other, without an anterolateral median process. Poste­
rior nasal tube short, never reaching upper jaw. Eye moderate in size, without bony 
tubercles. A spine on second infraorbital bone. Free lachrymal margin with blunt 
projections. Mouth small, subterminal. Jaw about equal, lower one slightly in­
cluded in upper one. Maxillary reaching anterior margin of orbit. A papilla on 
membrane between maxillary and mandible. A blunt knob on posterior end of 
mandible. A tiny cirrus on dentary. No barbels on maxillary end. Preopercular 
spine four, uppermost spine large and blunt, slightly recurved posterodorsally, other 
three small. Opercle with four blunt spines. Teeth on jaws, no teeth on palatine. 
Prevomerine teeth present or absent. Gill membranes united, free from isthmus. 

Dorsal fins two, separated. Interdorsal distance 0.2-0.3 in basal length of first 
dorsal fin. Longest dorsal spine first or second. Anal fin originating below poste­
rior end of first dorsal fin. Pectoral fin beyond anal origin, lower pectoral fin 
membrane moderately cleft. Pelvic fin short, without bony tubercles. Caudal fin 
large, round. 

Body covered with prickles and spinous bony plates. Dorsolateral, supralater­
aI, ventrolateral and infralateral rows irregular anteriorly, regular posteriorly. 
Plates of supralateral and infralateral rows separating each other. Middorsal and 
ventral plates absent. Dorsal and pectoral fin bases, subpectoral region, chest and 
belly, rich in prickles. A tiny spine on fourth to seventh lateral line plates present 
or absent. Subpectoral plates eight or more. Bony tubercles present on all fin rays, 
without pelvic fin rays. 

Color. In preserved specimens, body brown, with fine irregular darker bands. 
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Head pale with a darker blotch on back, interorbital, cheek, lateral side of snout, 
opercular and gular regions. Dorsal and anal fins pale, with four to five dark bands. 
Caudal fin dark with a paler band at middle part. Mouth and gill cavities dark. 
Peritoneum pale with dark pigments. 

Sexual dimorphism. Not examined. 
Distribution. Langara I. (54°13.4'N, 132°58.0'W) to San Simeon Pt., California 

(35°39'N, 121°11'W) 
Remarks. Hypsagonus mozinoi is closely similar to H. probosmdalis in having 

a postocular spine, but is easily distinguished by its well developed ventrolateral 
row of plates and absence of an enlarged spine on the subpectoral plates. The 
species also resembles H. quadricornis in having a well developed ventrolateral row 
of plates, but differs by having a postocular spine, no enlarged lateral line plates 
with an enlarged spine, and 18-20 lateral line plates. Thus, H. mozinoi is consid­
ered to be intermediate between H. probosmdalis and H. quadricornis, as Wilimovsky 
and Wilson (1978) pointed out. 

H. mozinoi is confined to the eastern Pacific coast of North America, living in 
shallow, rocky reef waters. 

Materials. Paratypes, 5 specimens, 37.2-75.9 mID in SL, all from 35°39'N, 121°11'W, San 
Simeon Pt., San Luis Obispo Co., California. UCLA 63-256,30 November 1963; UCLA 63-
259, 1 December 1936; UCLA 64-82, 22 November 1964. 

Hypsagonus quadricornis (Cuvier, 1829) 
(Japanese name: Tsuno-shachiuo) 

Fig. 4. 
Aspidophorus quadricornis Cuvier in Cuvier and Valenciennes, 1829, p. 221 (original descrip­

tion; type locality, Kamchatka). 
Hyppocephalus quadricornis. Swainson, 1839, p. 272 (listed). 
Agonus quadricornis. Gunther, 1860, p. 215 (short description; locality, coast of Kamchat-

ka). 
Hypsagonus quadricornis. Gill, 1862c, p. 167 (listed). 
Hypsagonus (Oheiragonus) gradiens Herzenstein, 1890, p. 116 (locality, Kamchatka). 
Hypsagonus quadricornis quadricornis. Andriashev, 1937, p. 314 (description; locality, Cape 

Africa, Koriak land, north part of Anadyr Bay, and Bering Strait). 
Diagnosis. In addition to the characters in the key, H. quadricornis is distin­

guished from other species of Hypsagonus in having the following characters: no 
postocular spine; dorsolateral plates well developed; ventrolateral plates along 
anal fin base; posterior plates of supralateral and infralateral rows meeting each 
other on lateral line ; subpectoral plates small with a small knob; lower pectoral fin 
rays deeply cleft; no black stripe on lateral line. 

Counts.' D. VIII-XI-5-7; A. lO-l1; PI. 12-14; P2. I, 2; C. 5-6+6-7; V. 
35-37; Br. 6; LLP. 6-11; PP. 1-4; MDR. 2-8; DLR. 23-29; SLR. 25-30; 
ILR. 29-32; VLR. 23-35; MVR. 0-9. 

Proportional measurements. Head 3.2-3.9 in SL; predorsal 2.9-3.8; pectoral 
fin 2.6-3.4; pelvic fin 6.2-9.6; caudal fin 4.2-5.5. Snout 2.8-4.0 in HL; orbit 
diameter 3.1-4.0; interorbital width 4.6-5.6; first dorsal fin 1.5-2.1; anal fin 1.2-
1.5. Body width 1.2-1.8 in its depth. Width of caudal peduncle 1.8-3.1 in its 
depth. Pelvic-anus length 1.7-2.7 in pelvic-anal length. 
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Fig. 4. Hypsagonus quadricornis (Ouvier): HUMZ 54448, 73.2 mm SL. 

Body short, compressed. Dorsal origin highly elevated just behind head. 
Head moderate in size, compressed. Supraocular crest expanded dorsolaterally, 
ending as a blunt spine. No postocular spine. A blunt spine on parietal, with a 
knob at its base. Posttemporal with a knob. Snout short, round, never beyond 
anterior tip of upper jaw. Nasal bones attached to each other at anterior end. A 
barbel on snout tip, 1.0-6.3 on orbit diameter. Nasal spine recurved posterodorsal­
ly. Nasal tube short, 8.5-20.0 in orbit diameter. Interorbital wide, concave. Eye 
moderate in size, without tubercles. A laterally projected knob on second infraor­
bital bone. No infraorbital plates. Mouth terminal, small. Jaws equal, without 
flapps and cirri. Maxillary without barbels and cirri, reaching anterior margin of orbit. 
Free lachrymal margin with a blunt projection. A blunt cleithral spine directed 
posterolaterally. Preopercular spines four, uppermost spine largest and directed 
posteriorly, other three spines small and blunt. Teeth on jaws. Palatine and 
prevomerine teeth present or absent. Gill membranes united, free from isthmus. 

Dorsal fins two, well separated. Length of first dorsal fin base in interdorsal 
distance 0.2-0.4. Longest dorsal spine second or third. Anal fin originating just 
below the fin membrane of last dorsal spine. Membrane of lower 7-8 pectoral fin 
rays deeply cleft. Peotoral fin reaching anal origin. Caudal fin large, truncate. 

Bony plates of supralateral and infralateral rows meeting posteriorly. Middor­
sal, dorsolateral, ventrolateral, and midventral plates with a tubercle. First two 
lateral line plates with an enlarged and expanded spine. Other lateral line plates 
without spine. Prepelvic plates nonspinous, roughly scattered on breast. Small 
nonspinous plates surround anus. Gular region without plates. Plates on united 
gill membrane. 

Color. In preserved specimens, body light brown with four bands at first dorsal 
fin base, anterior and posterior parts of second dorsal fin base, and caudal peduncle. 
Head dark, paler ventrally. Jaws pale with four darker spots. First and second 
dorsal fins pale with indistinct blotches. Pectoral fin pale with dark spots. Anal 
fin pale with darker dots at its tip. Caudal fin pale with darker bands at its base 
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and posterior part. Pelvic fin pale with two darker bands, one at base and one at 
tip. Mouth and gill cavities dark. Peritoneum pale, coarsely pigmented. 

Sexual dimorphism. No sexually dimorphic differences in appearance. 
Distribution. Niigata Prefecture; Yamagata Prefecture; Iwate Prefecture; 

Shiraoi, near Tomakomai; northern Japan Sea; Okhotsk Sea; Kuril Is.; east coast 
of Kamchatka to Anadyr Gulf; Aleutian Is.; Bristle Bay; Alaska Bay to Puget 
Sound. 

Remarks. Hypsagonus quadricornis is closely similar to H. corniger in having a 
low number of lateral line plates, a deeply cleft pectoral fin, no postocular spine and 
enlarged lateral line plates. It differs by having a snout barbel, the first two 
enlarged lateral line plates with a large spine, and a short distance between the two 
dorsals (0.2-0.4 in the length of the first dorsal fin base) 

H. quadricornis is a small-sized species, living on the rock or pebble bottom in 
shallow water (15-258 m). It is widely distributed in the northern North Pacific, 
from the Far East, through the Bering Sea, to the eastern North Pacific. Taranetz 
(1933) considered that H. quadricornis occurred in the northern Okhotsk Sea to 
Puget Sound, and was replaced by H. corniger in the southern Okhotsk Sea, northern 
Japan and Japan Sea. However, specimens from northern Japan indicated that H. 
quadricornis and H. corniger are sympatric in that region. 

Materials. 13 specimens, 57.7-79.0 mm SL. BSKU 19010-19011, 52°05'N, 179°42'E, 90-
99 m, Aleutian Is., otter trawl, 30 August 1958; HUMZ 54448-5449, 54°59'N, 54°30'E, 256-
258 m, Okhotsk coast of Kamchatka, otter trawl, 2 June 1976; HUMZ 56028, 61"55'N, 176°08' 
E, 71 m, off Nakepeliyak River, western Bering Sea, otter trawl, 28 July 1976; HUMZ 56055, 
5T59'N, 156°oo'E, 125 m, Okhotsk coast of Kamchatka, otter trawl, 4 June 1976; HUMZ 
69027, 58°23'N, 1600 00'W, 65 m, eastern Bering Sea, small otter trawl, 19 June 1973; IFES 
617, off Iwate Pref., date unknown; ZUMT 18915, Okhotsk Sea, 26 June 1914; 2 specimens 
in Far Seas Fisheries Laboratory, 62°45'N, 179°30'W, 87 m, Bering Sea, 23 June 1973; 1 
specimen in Muroran Fisheries Station of Hokkaido, off Shiraoi, Pacific coast of Hokkaido, 50-
100 m, June 1976. 

Hypsagonus corniger Taranetz, 1933 
(Japanese name: Tongari-shachiuo) 

Fig. 5. 
Hypsagonus corniger Taranetz, 1933, pp.72-73, fig. 4 (original description; type locality, 

Japan Sea south to Peter the Great Bay, and Aniwa Bay). 
Hypsagonus quadricornis oorniger. Taranetz, 1935, p. 100. 

Diagnosis. In addition to the characters in the key, H. corniger is distinguished 
from other species of Hypsagonus in having the following characters: no postocular 
spine; dorsolateral plates well developed; ventrolateral plates along anal fin base; 
posterior plates of supralateral and infralateral rows meeting each other on lateral 
line; small subpectoral plates with a small knob; lower pectoral fin rays deeply 
cleft; no black stripe on lateral line. 

Counts. D. VII-7; A. 11; PI. 12; P2. I, 2; C. 7+6; V. 37; Br. 6; LLP. 
8; PP. ca 4; MDR. 7; DLR. 26; SLR. 29; ILR. 32; VLR. 22; MVR. 10. 

Proportional measurements. Head 3.5 in SL; predorsal 2.9; pectoral fin 2.8 ; 
pelvic fin 7.1; caudal fin 5.9. Snout 3.3 in HL; orbit diameter 3.2; interorbital 
width 1.8; first dorsal fin 2.0; anal fin 1.5. Body width 1.3 in its depth. Width 
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Fig. 5. Hypsagonus corniger Taranetz: HUMZ 92905, 79.0 mm SL. 

of caudal peduncle 1.5 in its depth. Pelvic-anus length 1.7-2.7 in pelvic-anal 
length. 

Body short, compressed, dorsal contour abruptly elevated at nape, tapering to 
caudal peduncle. Head moderate in size, compressed, with rough bony surface. 
Supraocular crest expanded dorsolaterally, ending as a blunt spine. Postocular 
spine absent. Parietal with a large blunt spine and a small knob. A low knob on 
posttemporal. Snout short, round, never beyond anterior tip of upper jaw. Sharp 
spine on nasal directed dorsally. Nasal bones attached to each other by an anter­
olateral process. No barbel on snout tip. Posterior nasal tube short, never reaching 
upper jaw, 14.0 in orbit diameter. Eye moderate in size, without tubercles. 
Interorbital wide, deeply concave. A large blunt knob on second infraorbital. 
Free lachrymal margin with two blunt projections. Infraorbital plates absent. A 
broad space between infraorbital bones and lower preopercular ridge. Mouth termi­
nal, small. Jaws equal, upper one without barbels and cirri, reaching anterior margin 
of orbit. Connecting membrane between upper and lower jaws with a flap. A large 
blunt cleithral spine, directed posterolaterally. Preopercular spines four, upper­
most one large and directed posteriorly, other three small and toward ventrally. 
Teeth on jaws and prevomer, no teeth on palatine. Gill membranes united, free 
from isthmus. 

Dorsal fins two, well separated. Length of first dorsal fin base in interdorsal 
distance 0.5. Longest dorsal spine third, longer than the longest second dorsal ray. 
Anal fin originating below center of interdorsal space, fin membranes moderately 
cleft. Pectoral fin beyond anal origin, lower seven rays with deeply cleft mem­
brane. Pelvic fin short (left rays torn off). Caudal fin large, truncate. 

Body plates of supralateral and infralateral rows separating anteriorly, meeting 
posteriorly. Middorsal, dorsolateral, ventrolateral, and midventral plates with 
tubercles. First two lateral line plates enlarged, with a large and expanded spine, 
third and fourth plates with a large spine, slightly smaller than those of first two 
plates, other plates with a tiny spine or knob. Six plates with a tubercle present 
between lateral line and infralateral plates. A space between infralateral and 
ventrolateral plates with six small plates. Small plates with a tubercle scattered on 
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breast and around anus. No plates on gular and gill membranes. 
Color. In preserved specimens, body light brown, with six indistinct irregular 

darker bands. A darker blotch between first and second bands on body. Lateral 
line pores with darker margin. Head darker dorsally, paler ventrally. Anterior 
and posterior ends of upper jaw dark. Lower jaw with two dark spots, one on 
anterior tip, one on center. All fins pale. Dorsal fins with darker bands. Anal fin 
with darker blotches or spots at center and posterior part. Dark spots on basal part 
of pelvic fin. Pectoral fin with a large dark blotch and spots on upper lobe, lower 
fin rays with one to three small dark spots. A large dark blotch on pectoral fin base. 
Caudal fin with two darker bands, one on base, one on posterior margin. Mouth and 
gill cavities, and peritoneum pale. 

Sexual dimorphism. Not examined. 
Distribution. Off Sarufutsu, Okhotsk coast of Hokkaido; Aniwa Bay, Sak­

halin; Japan Sea south to Peter the Great Bay. 
Remarks. Hypsagonus corniger closely resembles H. quadricornis, as noted in 

the section of H. quadricornis. In 1933, Taranetz described H. corniger, on the basis 
of seven specimens from Peter the Great Bay, Ol'ga Bay and Aniwa Bay, but later 
(Taranetz, 1935), reduced it to a subspecies of H. quadricornis. Schmidt (1950) 
mentioned that a specimen from Moneron Island was transitional between H. 
corniger and H. quadricornis, and followed Taranetz's (1935) classification. 

In his comparison of H. corniger with H. quadricornis, Taranetz (1933) indicated 
differences in eight characters. The single specimen of H. corniger examined here 
agreed well with the original description. H. corniger is clearly distinguishable 
from H. quadricornis in having no barbel on the snout tip, no tubercles on the 
dorsolateral plates, and the first four lateral line plates with a large spine. Other 
differences indicated by Taranetz (1933) are variable and overlap between the 
speCIes. 

H. corniger and H. quadricornis are sympatrically distributed in northern Japan 
and its adjacent waters. H. corniger is a moderately shallow water fish, occurring at 
depths of 60-85 m. 

Materials. One specimen, 79.0 mm SL. HUMZ 92905, 45°26'N, 142°30'E, depth 75-85 
m, off Sarufutsu, Okhotsk coast of Hokkaido, 6 October 1981. 

Hypsagonus proboscidalis (Valenciennes, 1858) 
(Japanese name: Atsumori-uo) 

Fig. 6. 
Aspidophorus proboscidalis Valenciennes, 1858, p. 1040 (original description; type locality, 

Port of Emperor Nicholas, Gulf of Tartary). 
Agonomalus proboscidalis. Guichenot, 1866, pp.254-256 (description; locality, Manche de 

Tartarie). 
Diagnosis. In addition to the characters in the key, H. proboscidalis is distin­

guished from other species of Hypsagonus in having the following characters: a 
barbel on snout tip; supralateral and infralateral plates never meeting each other on 
lateral line; lower pectoral fin rays moderately cleft. 

Counts. D. IX-5-7; A. 11-13; PI. 10-11; P2. I, 2; C. 6+6; Br. 6; V. 
34-36; LLP. 24-30; PP. 1; MDR. 0-5; SLR. 24-29; ILR. 29-31; VLR. 5-12; 

-21-





1991J KANAYAMA: Taxonomy and phylogeny of Agonidae 

supporting a spine. Tiny plates on pectoral fin base. Subpectoral plate two, with 
an enlarged spine. 

Color. In preserved specimens, body brown with numerous spots or large 
blotches, and bands. Dorsal, pectoral and pelvic fins with small dark spots. Anal 
and caudal fins with two bands. All fins pale. Mouth and gill cavities dark. 
Peritoneum pale. 

Sexual dimorphism. No sexually dimorphic differences in appearance. 
Distribution. Northern Japan; Peter the Great Bay; Gulf of Tartary. 
Remarks. Previously, absence of prevomerine teeth has been considered to be 

one of the diagnostic characters of H. proboscidalis (Jordan and Evermann, 1898; 
Jordan and Starks, 1904; Soldatov and Lindberg, 1930; Taranetz, 1937; Matsuba­
ra, 1955). However, this character is clearly variable, prevomerine teeth being 
either present or absent, and has no diagnostic usefulness. Such infraspecific 
variation commonly occurs in the genus Hypsagonus. 

H. proboscidalis has a similar distribution range to H. jordani, and is closely 
similar to the latter in having no ventrolateral plates along the anal fin base, and lO­
II pectoral fin rays. It is easily distinguished, however, by having a postocular 
spine, two subpectoral plates with an enlarged spine, 24-30 lateral line plates, and 
no black stripe on the lateral line. 

H. proboscidalis occurs in shallow waters. It probably spawns in spring, 
because specimens with well ripened eggs have been captured in late winter and 
early spring. 

Materials. 21 specimens, 50.0-169.0 mm SL, all from Japanese waters. HUMZ 40536, 
off Okhotsk coast of Hokkaido; HUMZ 41522, off Kitami, Okhotsk coast of Hokkaido, 
September 1964; HUMZ 42301, off Usujiri, Funka Bay, Hokkaido, 27 May 1975; HUMZ 
49589, off Usujiri; HUMZ 52830, off Washinoki, near Mori-cho, Funka Bay, 2 May 1976; 
HUMZ 5529-5530, East China Sea; HUMZ 57026, Mano Bay, Sado 1., depth 80 m, May 1976 ; 
HUMZ 59164, off Futami, Sado 1., 23 September 1976; HUMZ 75432, off Omu, Okhotsk coast 
of Hokkaido, 80 m, 25 August 1977; HUMZ 75433, off Sawaki, Omu-cho, 85 m, 24 August 
1977; HUMZ 75437-75439, off Sawaki, 80 m, 24 August 1977, HUMZ 77450, off Kombumori, 
near Kushiro, 25 m, 22 July 1978; HUMZ 81179, off Akkeshi, Pacific coast of Hokkaido, 29 
June 1979; HUMZ 81219, off Akkeshi, 26 June 1979; HUMZ 81251-81252, off Akkeshi, 25-
30 m, 24 June 1979; HUMZ 91012, off Shikotsu, Iwate Pref., 100 m, 14 November 1979; 
IFES 616, Yamada 4 cho-me fisheries station, Iwate Pref. 

Hypsagonus jordani (Schmidt, 1904) 
(Japanese name: Kumagai-uo) 

Fig. 7. 
Agonomalus jordani Schmidt, 1904, pp.130-133, pI. 3 (original description; type locality, 

Okhotsk Sea). 
Agonomalus brashnikowi Pavlenko, 1910, p.40, pI. 7 (description; locality, Peter the Great 

Bay). 
Diagnosis. In addition to the characters in the key, H. jordani is distinguished 

from other species of Hypsagonus in having the following characters: a barbel on 
snout tip; supralateral and infralateral plates never meeting each other on lateral 
line; lower pectoral fin rays slightly cleft. 

Counts. D. VII-IX-6-8; A. 13-14; PI. lO-ll; P2. I, 2; C. 6+6; Br. 6; 
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V. 33-35; LLP. 31-34; PP. 1; SLR. 22-29; ILR. 24-29; VLR. 6-13. 
Proportional measurements. Head 3.8-4.4 in SL; predorsal 3.3-4.4; caudal fin 

3.9-5.1; pectoral fin 3.5-4.5; pelvic fin 7.0-11.6. Snout 2.7-3.7 in HL; orbit 
diameter 3.1-3.7; interorbital width 1.6-2.2; dorsal fin 0.6-0.9; anal fin 0.9-1.5; 
interdorsal distance 2.3-22.4. Body width 1.3-1.9 in its depth. Width of caudal 
peduncle 1.3-1.9 in its depth. Pelvic-anus length 1.7-2.7 in pelvic-anal length. 

Body compressed, highly elevated just behind head, tapering to caudal pedun­
cle. Head moderate in size, compressed. Supraocular crest expanded posterolater­
ally, ending as a sharp spine. Postocular spine absent. Parietal spine blunt, with 
a small knob anterobasally. Posttemporal with a large spine directed posterolater­
ally. Snout short, round, projecting forward. A barbel on snout, variable in 
length. Nasal spine sharp, recurved posterodorsally. Nasal bones attached to each 
other at anterior end by an anteromedial process. Posterior nasal tube short, never 
reaching upper jaw. Interorbit concave, narrower anteriorly, wider posteriorly. 
Eye moderate in size, without bony tubercles. Second infraorbital bone with a 
large spine. Free lachrymal margin with three spines. Mouth small, subterminal, 
jaws equal. Maxillary without barbels and cirri, reaching between anterior margin 
of orbit and pupil. Preopercular spines four, upper most expanded thin plate with 
serrated margin, other three rudimentary. No row of spines on opercle. Gill 
membranes united, free from isthmus. Teeth on jaws. Prevomerine and palatine 
teeth present or absent. 

Dorsal fins two, separated, its distance variable. Longest dorsal spine first or 
second. Anal fin originating below last dorsal spine, fin membranes moderately 
cleft. Pectoral fin sub lateral , lower membranes slightly cleft. Pelvic fin short, 
slightly behind lower pectoral base. Caudal fin moderate in size, truncate. 

Body plates of supralateral, infralateral and ventrolateral rows, with a well 
developed spine. Plates of supralateral and infralateral rows separated from each 
other. Middorsal and midventral plates absent. Body plates of ventrolateral row 

Fig. 7. Hypsaganus jordani (Schmidt): HUMZ 75443, 82.0 mm SL. 

- 24-





Mem. Fac. Fish. Hokkaido Univ. [XXXVIII 

Fig. 9. Sexual dimorphism of snout barbel of Hypsagonus jordani. right, male; left, 
female. 

dorsal spine in this species is variable. 
The second of Pavlenko's (1910) characters can not be used for separating H. 

jordani from H. brashnikowi, since all of the H. jordani specimens examined had the 
upper jaw reaching the anterior margin of the orbit. 

As to the number of lateral line plates, Pavlenko considered H. brashnikowi to 
have 31, whereas the type of H. jordani has 35-36 lateral line plates (Schmidt, 1904). 
Specimens of H. jordani examined here had 31-34 lateral line plates, intermediate 
between the types of H. brashnikowi and H. jordani. Clearly, the difference in the 
number of lateral line plates should be considered as intraspecific variation. 

The fourth character of Pavlenko (1910), shape of the uppermost preopercular 
spine, was very variable in specimens examined, and cannot be used to distinguish 
between H. brashnikowi and H. jordani. 

No characters could be found to separate the two species, and accordingly H. 
brashnikowi is considered to be a junior synonym of H. jordani. 

H. jordani inhabits shallow waters, and is common on stony and sandy bottoms 
at depths between 10-50 m. 

Materials. 38 specimens, 72.2-161.8 mm in SL, all from Japanese waters. HUMZ 12765 
and 12775, off Teuri 1., Hokkaido, 4 August 1953; HUMZ 17076, 17078-17079, and 17081-
17084, Funka Bay, Pacific coast of Hokkaido, 1951-1953; HUMZ 17133-17134, 17137, Funka 
Bay; HUMZ 17156, Funka Bay, August 1952; HUMZ 17194-17200, 17202-17203, Funka 
Bay, 1953; HUMZ 17212, Funka Bay, 1953; HUMZ 17220-17224, Funka Bay, 8 August 
1951; HUMZ 34212, off Kushiro, Pacific coast of Hokkaido, depth 50 m, 19 July 1974; 
HUMZ 45830, off Kushiro, 1975; HUMZ 45888, 42'54'N, 144'36'E, 40 m, off Kushiro, 16 July 
1975; HUMZ 64725, Funka Bay, 1951-1953; HUMZ 75441-75443, off Omu, Okhotsk coast of 
Hokkaido, 75 m, 25 August 1977; HUMZ 75945-75946, 42'54'N, 144'16'E, 55 m, off Kushiro, 
13 July 1978; IFES 459, off Kamaishi, Iwate Pref., 21 September 1951. 

Genus Percis Scopoli, 1777 
Perris Scopoli, 1777, p.454 (type, Oottus japonicus Pallas). 
Hippocephalus Swainson, 1839, p. 272 (type, Oottus japonicus Pallas by subsequent designa­

tion by Gill, 1862c, p. 167). 
External diagnosis. Percis is distinguished from other genera of the family 

Agonidae in having the following characters: two dorsal fins; no snout barbel; 
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long nasal tube, reaching upper jaw; nasal bones attached to each other; no rostral 
plate; nasal bone never beyond upper jaw; nasal spine recurved posterodorsally ; 
absence of ethmoidal and parietal spines; no barbel on ventral surface of snout; 
maxillary with a short flap; no barbel on lower jaw tip; gill membranes united, free 
from isthmus; six branchiostegal rays; no occipital pit; 4-6 dorsal spines; 5-9 
anal fin rays; 13 or less predorsal plates; presence of supralateral plates; breast 
covered with prickles. 

Internal diagnosis. Percis differs from other genera of Agonidae in possessing 
the following osteological characters: lachrymal without median shelf; ascending 
process of premaxillary shorter than alveolar process; interhyal shorter than epi­
hyal; plate-like urohyal; no basihyal; three basibranchials; exoccipital never 
exposed; one tabular bone; four actinosts on pectoral girdle; two postcleithra; 
absence of postpelvic spine; no pleural rib; first dorsal proximal radial inserted 
into first space between first and second neural spines, supporting two spines; 
interneural spaces between well separated two dorsals mostly lacking interdorsal 
bones; two epurals. 

Remarks. This genus is closely similar to Hypsagonus in having the advanced 
dorsal fin just behind the head, no rostral plate, no ethmoidal spine, and no forward­
ly projecting nasal spine, but differs in having a long nasal tube, no parietal spine 
and well separated two dorsal fins. 

This genus is represented by two species, P. japonicus and P. matsuii. 

Key to the species of Percis 

1a. Middorsal plates 4 or less. Midventral plates absent. Dorsal contour highly 
elevated just behind head. Body plates with a large sharp spine. Cheek 
without enlarged infraorbital plates. . ..................... P. japonicus 

lb. Middorsal plates 10 or more. Midventral plates 9 or more. Dorsal contour 
never elevated behind head. Body plates with a knob. Cheek with enlar-
ged infraorbital plates. .................................... P. matsuii. 

Percis japonicus (Pallas, 1769) 
(Japanese name: Inugochi) 

Fig. 10. 
Oottus iaponimts Pallas, 1769, p. 30, pI. 5, figs. 1-3 (not seen; original description; type 

locality, Kuril Is.). 
Oottus lisiza Bonnaterre, 1788, p. 67, pI. 38, fig. 150 (description; locality, la mer voisine du 

Kamchatka). 
Agonus iaponimts. Bloch and Schneider, 1801, p. 105 (description; locality, Kuril Is. and 

Japan). 
Aspidophorus lisiza. Lacepede, 1801, pp.225-226 (description; locality, Kuril and Japan). 
Agonus curilimts Tilesius, 1813, pp.416-420 (description; substitute name of Agonus 

iaponimts ). 
Agonus stegophtho,lmus Tilesius, 1813, pp.427-436, pI. 12 (description; locality, Gulf of 

Patience). 
Pho,langistes iaponimts. Tilesius in Pallas, 1814, pp.112-113 (description; Kuril Is. and 

Japan). 
Aspidophorus superciliosus Cuvier in Cuvier and Valenciennes, 1829, p.215 (description; 
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substitute name). 
Hippocephalus superciliosus. Swainson, 1839, p. 272 (listed). 
Hippocephalus japonicus. Gill, 1862c, p. 167 (listed). 

[XXXVIII 

Penis japonicus. Jordan and Evermann, 1898, pp.2034-2036 (well described; locality; 
Okhotsk Sea, Kuril Is., and Gulf of Patience). 

Percis japonica. Jordan and Starks, 1904, pp.577-578, fig. 1 (description from Jordan and 
Evermann, 1898). 

Diagnosis. In addition to the characters in the key, P. japonicus is distin­
guished from the only known other species, P. matsuii, in having the following 
characters: 6-8 second dorsal fin rays; 7-9 anal fin rays; 12-13 pectoral fin rays; 
interdorsal distance 1.2-1.7 in HL; length from pelvic base to anus 2.2-2.9 in length 
from pelvic base to anal; 40-42 vertebrae. 

Counts. D. V-VI-6-8; A. 7-9; PI. 12-13; P2. I, 2; C. 6+6; Br. 6; V. 
40-42; LLP. 30-40; PP. 1; MDR. 0-1; DLR. 33-40; SLR. 36-40; ILR. 33-
37; VLR. 30-38. 

Proportional measurements. Head 3.7-4.5 in SL; predorsal 3.4-4.0; pectoral 
fin 4.1-5.2; pelvic fin 6.7-9.1; caudal fin 4.4-5.7. Snout 3.8-4.4 in HL; orbit 
diameter 3.6-4.4; interdorsal width 1.8-2.3; dorsal fin 1.5-2.4; anal fin 1.8-2.4. 
Body width 0.7-0.8 in its depth. Width of caudal peduncle 1.6-2.5 in its depth. 
Pelvic-anus 2.2-2.9 in pelvic-anal length. 

Body oblong, dorsal highly elevated at nape. Head moderate in size, without 
barbels. Supraocular crest expanded laterally, ending as a blunt spine. No spine 
on ethmoid, parietal and temporal ridges. Snout short, round. Nasal spine well 
developed, sharp, recurved posterodorsally. Nasal bones not projecting forward 
beyond upper jaw, attached to each other at anterior part. Nasal tube long, 2.6-4.1 
in orbit diameter. Eye moderate in size, a row of small bony tubercles on upper 
part. Jaws about equal. Maxillary with a small fleshy flap, reaching below 
anterior margin of orbit. A large blunt spine on second infraorbital. Free la­
chrymal margin with two blunt projections. Preopercular spines four, uppermost 
one large and expanded laterally. Teeth in bands on jaws and prevomer, no teeth 
on palatine. Gill membranes united, free from isthmus. 

Dorsal fins two, well separated, its distance 1.2-1.7 in HL. Anal fin originating 
below slightly in front of second dorsal origin. Pectoral fin sub lateral. Pelvic fin 

Fig. 10. Percis japonicus (Pallas): HUMZ 52749, 189.6 mm SL. 
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short, never reaching below posterior end of first dorsal fin. Caudal fin large and 
round. 

Head, body and fins covered with numerous tiny prickles. Supralateral and 
infralateral plates with a large, sharp spine recurved posterodorsally. Dorsolateral 
and ventrolateral plates rudimentary, forming an indistinct row of small bony 
tubercles. Middorsal plates present or absent. Midventral plates entirely absent. 
Lateral line plates nonspinous. Cheek between infraorbital bones and preopercular 
ridge, wide, covered with prickles. 

Color. When fresh, body light brown, with four or five dark brown bands. 
Belly whitish. Head brown with a saddle-like dark brown blotch on back. A 
blackish brown stripe running from posterior margin of orbit to opercle. Predorsal, 
just in front of dorsal origin, with a large dark brown blotch. Dorsal fins dark 
brown, slightly blackish, with irregular streaks, blotches and whitish margins. 
Anal fin white, with a dark band. Pectoral fin dark brown, with whitish blotches. 
Pelvic fin white, dark brown at its base. Caudal fin dark brown, with irregular 
streaks and a white margin. 

In preserved specimens, body brown with dark bands; oral and gill cavities, 
and peritoneum pale. 

Sexual dimorphism. No sexually dimorphic differences in appearance. 
Distribution. Northern Japan; Peter the Great Bay; Okhotsk Sea; Kuril Is. ; 

Bering Sea; Gulf of Alaska. 
Remarks. Percis japonicus is relatively common around northern Japan, being 

abundant in 150-250 m on muddy sand. It is widely distributed in the Japan, 
Okhotsk and Bering Seas. First confirmed as occurring in the eastern Bering Sea by 
Yabe et al. (1981), the species is now known to occur as far east as the Gulf of Alaska. 

Materials. 27 specimens, 55.8-324.0 mm SL, by otter trawl. HUMZ 20180, off Kitami, 
Okhotsk coast of Hokkaido, 9-11 September 1939; HUMZ 33813, 59°28'N, 14r29'W, Gulf of 
Alaska, 17 July 1968; HUMZ 33829 and 33842, off Mon-betsu, Okhotsk coast of Hokkaido, 6-
7 September 1968; HUMZ 34046, 34049 and 34050, off Kushiro, Pacific coast of Hokkaido, 
depth 450 m, 16 July 1974; HUMZ 37064, off Kushiro, 150-300 m, 6 September 1974; HUMZ 
46000-46002, and 46004, 42°45'N, 144°30'E, 300 m, off Kushiro, 15 July 1975; HUMZ 46028 
and 46030, 42°53'N, 144°17'E, 180 m, off Kushiro, 15 July 1975; HUMZ 52736 and 52749, 42° 
02'N, 143°42'E, 330 m, off Hiroo, 23 March 1976; HUMZ 53286, 45°l4'H, 143°39'E, 175 m, off 
Esashi, 1 June 1976; HUMZ 53947, 45°46'N, 142°34'E, off Sarufutsu, 3 June 1976; HUMZ 
53962, 45°53'N, 142°42'E, 98 m, off Sarufutsu, 3 June 1976; HUMZ 55242, 53°59'N, 155°04'E, 
90-100 m, Okhotsk coast of Kamchatka, 31 May 1976; HUMZ 57847, 56°44'N, 143°30'E, 305 
m, eastern North Okhotsk, 16 September 1976; HUMZ 84945, 59°28'N, 178°09'W, 280 m, 
Bering Sea, 27 June 1979; HUMZ 85345, 59°25'N, 17T39'W, 321 m, Bering Sea, 29 July 1979 ; 
HUMZ 86090, 600 oo'N, 175°29'W, 123 m, Bering Sea, 1 August 1979; HUMZ 86117, 600 38'N, 
179°oo'W, 295 m, Bering Sea, 24 July 1979; one specimen in Far Seas Fisheries Research 
Laboratory, 62°45'N, 179°30'W, 87 m, Bering Sea, 23 June 1973. 

Percis matsuii Matsubara, 1936 
(Japanese name: Tonbo-inugochi) 

Fig. 11. 
Percis matsuii Matsubara, 1936, pp. 355-358, fig. 1 (original description; type locality, off the 

coast of Owase, Mie Prefecture, Japan). 
Diagnosis. In addition to the characters in the key, P. matsuii is distinguished 
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from the only other species of Perms, P. japonicus, in having the following charac­
ters: 5 second dorsal fin rays; 5-6 anal fin rays; 11 pectoral fin rays; interdorsal 
distance 0.8-1.1 in HL; length from pelvic base to anus 5.2-6.4 in length from 
pelvic base to anal; 37-38 vertebrae. 

Counts. D. IV-V-5; A. 5-6; PI. 11; P2. I, 2; C. 6+6; Br. 6; V. 37-38; 
LLP. 37-39; PP. 3-4; MDR. 10-13; DLR. 27-29; SLR. 35-39; ILR. 32-40; 
VLR. 18-24; MVR. 9-14. 

Proportional measurements. Head 3.9-4.5 in SL; predorsal 3.6-4.1; pectoral 
fin 4.7-5.4; pelvic fin 8.3-10.7; caudal fin 5.3-6.3. Snout 3.2-3.8 in HL; orbit 
diameter 2.7-3.3; interorbital width 2.5-3.5; dorsal fin 1.8-2.3; anal fin 1.9-2.5. 
Body width 0.6-0.9 in its depth. Width of caudal peduncle 1.3-1.9 in its depth. 
Pelvic-anus length 4.9-7.2 in pelvic-anal length. 

Body slender, slightly depressed, tapering to caudal peduncle. No elevation at 
dorsal origin. Head moderate in size, depressed. Supraocular spine triangular, 
very blunt, slightly expanded dorsolaterally, ending as a blunt knob. A large blunt 
knob on parietal, with a supplementary small knob anterobasally. Posttemporal 
with a knob. Snout short, round. Nasal bones attached to each other anteriorly, 
not beyond upper jaw tip. Nasal spine sharp, recurved posterodorsally. Nasal 
tube long, 2.7-4.4 in orbit diameter. Eye large, with a row of bony tubercles. 
Second infraorbital with a large knob. Free lachrymal margin with two blunt 
spines. Jaws subterminal, equal. Maxillary beyond anterior margin of orbit. A 
short flap on end of maxillary. Preopercular spines four, uppermost directed 
posteriorly, other three posteroventrally or ventrally. Teeth in bands on jaws and 
prevomer, no teeth on palatine. Gill membrane united, free from isthmus. 

Dorsal fins two, well separated. Interdorsal distance 0.8-1.1 in HL. Anal 
origin just below second dorsal origin. Pectoral fin round, far beyond first dorsal 
end. Pelvic fin short, reaching first dorsal end. Caudal fin round and small. 

Body covered with well developed bony plates. Supralateral and infralateral 
plates with a blunt spine. Middorsal, dorsolateral, ventrolateral and midventral 
plates with a knob. Prickles on breast, subpectoral and around anus. Lateralline 
plates nonspinous, tubular. Interdorsal plates 10-11. Cheek wide, covered with 
enlarged infraorbital plates. 

Color. In preserved specimens, body and head light brown, paler ventrally. 
All fins pale. Dorsal and anal fins darker distally. Pectoral fin with dark spots. 

Fig.l1. Percis matsuii Matsubara: BSKU 13206, 106.7 mm SL. 

- 30-





Mem. Fac. Fish. Hokkaido Univ. [XXXVIII 

Genus Freemanichthys gen. nov. 
Type species, POMthecus tlwmpsoni Jordan and Gilbert, 1899. 

External diagnosis. Freemanichthys is distinguished from other genera of the 
family Agonidae in having the following characters: two dorsal fins; no barbel on 
snout tip; short nasal tube, never reaching upper jaw; nasal bones attached to each 
other anteriorly; presence of a rostral plate on ventral surface of snout; nasal bone 
projecting forward beyond upper jaw; serrated free nasal margin; a single eth­
moidal spine; presence of parietal and supraocular spines; a pair of patches of 
barbels on ventral surface of snout; two patches of barbels on maxillary; no 
barbels nor cirri on gill membranes and gular region; no barbel on lower jaw tip; 
gill membranes united, joined to isthmus; six branchiostegal rays; no occipital pit; 
8-10 dorsal spines; 6-8 anal fin rays; three predorsal plates; presence of supra­
lateral plates; breast covered with spinous enlarged plates. 

Internal diagnosis. Freemanichthys differs from other genera of Agonidae in 
possessing the following osteological characters: lachrymal without median shelf; 
ascending process of premaxillary shorter than alveolar process; interhyal shorter 
than epihyal; plate-like urohyal; a small basihyal; three basibranchials; no expo­
sure of exoccipital; no tabular bone; four actinosts on pectoral girdle; two post­
cleithra; absence of postpelvic spine; no pleural rib; first dorsal proximal radial 
inserted into space between second and third neural spines, supporting one spine; 
interdorsal spines continuously inserted into interneural spaces between two dorsals; 
one epural. 

Remarks. Since the original description of Podothecus thompsoni by Jordan 
and Gilbert (1899), this species has been included in the genus Podothecus. How­
ever, the species is clearly distinguishable from species of Podothecus, Agonus, 
Agonopsis and Leptagonus in the subfamily Agoninae in having one ethmoidal 
spine, a spinous rostral plate on the ventral surface of the snout, a sharp supraocular 
spine, a serrated free nasal margin, no lateral flange of the lachrymal, four actinosts, 
the first dorsal proximal radial inserted into a space between the second and third 
neural spines, two patches of barbels on the ventral surface of the snout, and 29-40 
maxillary barbels (Table 2). Also, as discussed in the section on "phylogenetic 
classification," P. thompsoni has deviated from the common ancestor of the Agoninae 
at the first branching point. The P. thompsoni stem is a sister group of the 
Podothecus-Agonus-Agonopsis-Leptagonus stem, and is defined by derived charac­
ters as follows: complete cheek cover of infraorbitals; an enlarged rostral plate 
with a spine; one ethmoidal spine; no tabular bone. Therefore, from the view­
point of equal ranking, it should be considered to represent a new genus. Freemani­
chthys is hereby formally proposed, and is named in honor of H.W. Freeman, who 
worked on the family Agonidae for his doctoral thesis. The gender is masculine. 

Freemanichthys is represented solely by F. thompsoni, which is confined to Far 
Eastern waters. 
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Freemanichthys thompsoni (Jordan et Gilbert, 1898) 
(Japanese name: Yase-tokubire) 

Fig. 12. 

[XXXVIII 

Podotheaus tlwmpsoni Jordan and Gilbert in Jordan and Evermann, 1898, pp. 2054, 2060-2061 
(original description; type locality, Shana Bay, Iturup 1.). 

Diagnosis. See account of the genus Freemanichthys. 
Counts. D. VIII-X-5-7; A. 6-8; PI. 15-17; P2. I, 2; C. 6+5; Br. 6; V. 

37-40; LLP. 37-40; PP. 3; MDR. 13-15; DLR. 22-24; SLR. 30-32; ILR. 33-
36; VLR. 18-20; MVR. 14-16. 

Proportional measurements. Head 3.3-3.9 in SL; predorsal 2.9-3.4; pectoral 
fin 4.6-5.4; pelvic fin lO.5-18.0; caudal fin 6.4-7.9. Snout 2.4-2.7 in HL; orbit 
diameter 3.0-3.7; interorbital width 4.4-5.8; dordal fin 2.5-3.0; anal fin 2.2-2.7. 
Body width 0.7-0.9 in its depth. Width of caudal peduncle 1.0-1.3 in its depth. 
Pelvic-anus length 5.6-11.2 in pelvic-anal length. 

Body elongate, depressed anteriorly, compressed posteriorly. Head moderate 
in size, depressed. Nasal bone with a small spine directed dorsally, its free margin 
finely serrated. Nasal bone projecting forward beyond upper jaw, attaching anter­
iorly. Nasal tube short, never reaching upper jaw. Snout highly depressed, 
paddle-like. An enlarged rostral plate with a spine recurved posteroventrally, on 
midventral surface of snout. A pair of patches of barbels on ventral surface of 
snout. Nasal-ethmoidal ridge finely serrated, joined on midline, ending as a strong 
spine directed posterodorsally. Spines on supraocular and parietal large, well 
developed. Parietal spine with a supplementary blunt spine, recurved posterodor­
sally. A small spine blunt, slightly behind supraocular spine. Temporal ridge 
distinct, ending as a sharp posttemporal spine. Lower jaw included in upper one. 
Upper jaw reaching anterior margin of pupil. Maxillary with two patches of 

Fig. 12. Freemanichthys thompsoni (Jordan et Gilbert): HUMZ 68371, 149.2 mm SL. 
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barbels, anterior one 10-16, posterior one 16-25. Two short barbels on dentary. 
Eye moderate in size, with tubercles on upper part. Infraorbital ridge finely 
serrated, with four spines, two on lachrymal, one on first infraorbital, one on second 
infraorbital with a supplementary knob or spine. A ridge connecting infraorbital 
ridge with anterior margin of orbit, with a spine. Free infraorbital margin finely 
serrated with small spines. Interorbital wide, concave. Anterior frontal ridge 
distinct, high. Preopercular spines four, uppermost large and expanded laterally, 
second small and sharp, lower two blunt and tiny. Opercle with a laterally expand­
ed keel. Gill membranes united, fused to isthmus. Teeth on jaws, no teeth on 
palatine and prevomer. 

Dorsal fins two, well separated, distance 5.1-13.5 in HL. Anal fin originating 
between two dorsal fins. Pectoral fin sublateral, never reaching anal origin. Pelvic 
fin slender, short. Anus slightly behind pelvic fin base. Caudal fin moderate in 
size, round. 

Body plate with a well developed spine. A spine on each midventral plate, 
small. Plate of lateral line with a spine anteriorly, lacking a spine posteriorly. 
Breast tightly covered with enlarged spinous plates. Prickles or tubercles scattered 
on head. Subpectoral plates 5-8, with a spine. Cheek plates with a spine, vari­
able, absent to three. 

Color. In preserved specimens, body brown, darker dorsally, paler ventrally. 
Four broad bands on back, two on caudal peduncle, two on second dorsal fin base. 
Dark irregular blotch or spots on body. Head darker dorsally, paler ventrally. A 
narrow stripe from tip of snout to anterior margin of orbit. A dark line on just 
behind head. Ventral surface of snout dark. Snout barbels dark. Dorsal fins 
pale, darker distally. Pelvic and anal fins pale. Pectoral fin pale, with darker 
indistinct five or six bands, with paler margin. Caudal fin dark, paler marginary. 
Mouth cavity and peritoneum pale. Gill cavity densely pigmented. 

Sexual dimorphism. Pelvic fin longer in male (10.5-11.5 in SL) than those in 
female (16.5-18.0). 

Distribution. Japan Sea south to Cape Pestshnyzoff of Korea and Kasumi fish 
market of Japan; Pacific coast of northern Japan south to Kamaishi, I wate Pref. ; 
Okhotsk coast of Hokkaido; Shana Bay, Iturup I. 

Remarks. Freemanichthys thompsoni is similar to Leptagonus decagonus and L. 
frenatus in having a serrated nasal margin, but differs by having two patches of 
barbels on the ventral surface of the snout, a rostral plate, and 29-40 maxillary 
barbels. 

F. thompsoni is common around Hokkaido, and is frequently captured by otter 
trawl on the stony bottom at depths from 100 to 300 m. 

Materials. 30 specimens, 67.9-174.1 mm SL. HUMZ 5619, off Maritime Territory; 
HUMZ 5620, off Obama, Fukui Pref ., HUMZ 45059-45060, 44°34'N, 140048'E, depth 198-237 
m, Musashi Bank, 6 July 1975; HUMZ 45490, 42°32'N, 143°48'E, 87 m, 6 September 1975; 
HUMZ 45690, 42°51'N, 14n5'E, 82 m, 16 July 1975; HUMZ 46273, 44°48'N, 143°18'E, 134-
139 m, southern Okhotsk Sea, 1 July 1975; HUMZ 46422-46423, 44°34'N, 140048'E, 198-237 
m, Musashi Bank, 6 July 1975; HUMZ 47523 and 47545, 42°32'N, 143°48'E, 87 m, off Hiroo, 
6 September 1975; HUMZ 65275, Funka Bay, August 1952; HUMZ 67457, 43°11'N, 145°48' 
E, 73 m, 3 July 1977; HUMZ 67547, 42°20'N, 143°45'E, 207-210 m, 25 May 1977; HUMZ 
67639, 4nl'N, 145°49'E, 76 m, 23 May 1977; HUMZ 68371, 68374, 68379-68381, 68383 and 
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68386, 43°48'N, 14r11'E, 185-194 m, 15 May 1977; HUMZ 69425, Funka Bay, 1 August 
1952; HUMZ 73009, northern Japan Sea, 15 March 1975; HUMZ 76035-76037, 45°18'N, 142° 
52'E, 120-122 m, off Hamatonbetsu, 4 October 1977; HUMZ 87151-87153, off Muroran, 105-
110 m, 30 April 1980. 

Genus Leptagonus Gill, 1862 
LeptagonusGill, 1862c, p. 167 (type species, Aspidoplwrus spinosissimus Kroyer). 
Samrnr Cramer in Jordan and Evermann, 1896, p.448 (type species, Orrontopyxis frenatus 

Gilbert). 
External diagnosis. Leptagonus is distinguished from other genera of the 

family Agonidae in having the following characters: two dorsal fins; no barbel on 
snout tip; short nasal tube, never reaching upper jaw; nasal bones attached to each 
other anteriorly; absence of an enlarged rostral plate; tiny plates or tubercles on 
ventral surface of snout; nasal bone projecting forward beyond upper jaw; nasal 
bone with a serrated or smooth free margin and a large spine recurved posterodorsal­
ly; absence or presence of a pair of ethmoidal spines; a supraocular and a parietal 
spines; absence of two barbels on ventral surface of snout; maxillary with four 
barbels; no barbel on lower jaw tip; gill membranes united, widely fused with 
isthmus; six branchiostegal rays; no occipital pit; 5-9 dorsal spines; 6-8 anal fin 
rays; 5-7 predorsal plates; presence of supralateral plates; breast covered with 
enlarged plates. 

Internal diagnosis. Leptagonus differs from other genera of Agonidae in posses­
sing the following osteological characters: lachrymal without a median shelf; 
ascending process of premaxillary shorter than alveolar process; interhyal shorter 
than epihyal; plate-like urohyal; absence or presence of basihyal; three basibran­
chials; exoccipital never exposed; no tabular bone; three actinosts on pectoral 
girdle; two postcleithra; no postpelvic spine; no pleural rib; first dorsal proximal 
radial inserted into fifth or sixth space between fifth and sixth or sixth and seventh 
neural spines, supporting one spine; interdorsal spines continuously inserted into 
interneural spaces between separated two dorsals; one epural. 

Remarks. The genus Leptagonus was established by Gill (1862c) on the basis 
of AspidopJwrus spinosissimus Kroyer (= Leptagonus decagonus). On the other 
hand, the genus Sarritor was established by Cramer (1896) based on Odontopyxis 
frenatus Gilbert. Andriashev (1954) noted that Sarritor is closely related to 
Leptagonus. These two genera are more similar to each other than to any other 
genera of Agonidae. Especially, Leptagonus decagonus, the only known species of 
Leptagonus, highly resembles Sarritor frenatus, one of the two known species in 
Sarritor. Previously, many authors considered that L. decagonus lacked both 
prevomerine teeth and barbels on the ventral surface of snout (Jordan and Ever­
mann, 1898; Soldatov and Lindberg, 1930; Schmidt, 1936; Andriashev, 1937, 
1954; Taranetz, 1937; Matsubara, 1955; Ueno, 1967). Most of the specimens of L. 
decagonus examined here had prevomerine teeth, although they were absent in a few. 
Despite many of the specimens of L. decagonus examined lacking barbels on the 
ventral surface of the snout, 11 out of 40 specimens bore either a pair of barbels or 
a rudimentary barbel on the left or right side. Therefore, characters formerly used 
to distinguish between these two genera are not appropriate, and there is no reason 
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for separating Sarritor from Leptagonus. Therefore, Sarritor is a junior synonym of 
the latter, which is represented by three species, L. decagonus, L. frenatus and L. 
leptorhynchus. 

Key to the species of Leptagonus 

1a. Maxillary barbel reaching preopercular ridge. No ethmoidal spine. Nasal­
ethmoid ridge smooth. Mid prepelvic plate with a spine. Barbel on ventral 
surface of snout rudimentary or absent. . ................... L. decagonus 

lb. Maxillary barbel never reaching second infraorbital spine. A pair of eth­
moidal spines present or absent. Nasal-ethmoid ridge serrated or smooth. 
Mid prepelvic plates without spine. A pair of barbels on ventral surface of 
snout. . ......................................................... 2. 

2a. Free nasal margin serrated, with small spines. Second infraorbital spine 
with a supplementary knob. . ............................... L. frenatus 

2b. Free nasal margin smooth. Second infraorbital spine without supplementary 
knob ................................................. L. leptorhynchus 

Leptagonus decagonus (Schneider, 1801) 
(Japanese name: Chigo-tokubire) 

Fig. 13. 
Oottus cataphractus. Fabricius, 1780, pp. 155-156 (not Linnaeus). 
Agonus decagonus Schneider in Bloch and Schneider, 1801, p. 105, pI. 27 (original descrip-

tion; erroneously recorded from East-Indies; type locality, Greenland). 
Oottus decagonus. Tilesius, 1809, p. 216 (compared with Agonus segaliensis). 
AspiMPhorus decagonus. Cuvier in Cuvier and Valenciennes, 1829, p. 223 (description). 
Hippocephalus decagonus. Swainson, 1839, p. 272 (listed). 
AspiMphorus spinosissimus Kroyer, 1845, p.250 (description; locality, Greenland). 
Agonus malarmoides Deslongchamps, 1853, p.168, pI. 10, figs. 1-3 (description; locality, 

Newfoundland). 
Agonus spinosissimus. Giinther, 1860, pp. 214 and 524 (description; locality, Greenland). 
Leptagonus spinosissimus. Gill, 1862c, p. 167 (listed). 
Agonus malarmoides. Day, 1881, p.67 (mentioned in text). 
Brachyopsis decagonus. Jordan and Gilbert, 1883, pp. 724 and 727 (description; distribution, 

Greenland to Norway). 
Leptagonus decagonus. Jordan and Gilbert, 1883, p.955 (listed). 
Podcthecus decagonus. Goode and Bean, 1896, p. 282, pI. 72, fig. 259 (description). 

Diagnosis. In addition to the characters in the key, L. decagonus IS distin-

Fig. 13. Leptagonus decagonus (Bloch et Schneider). Taken from Leim and Scott, 1966. 
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guished from other species of Leptagonus in having the following characters: 
serrated free nasal margin; second infraorbital spine with a supplementary spine or 
knob; 21-28 lateral line plates. 

Counts. D. V-VIII-5-8; A. 6-8; PI. 15-17; P2. I, 2; C. 6+5; Br. 6; V. 
44-49; LLP. 21-28; PP. 5-6; MDR. 15-19; DLR. 21-28; SLR. 36-41; ILR. 
39-43; VLR. 19-23; MVR. 14-21. 

Proportional measurements. Head 4.0-5.0 in SL; predorsal 2.9-3.5; pectoral 
fin 3.8-5.3; pelvic fin 4.9-20.9; caudal fin 6.3-9.0. Snout 2.8-3.3 in HL; orbit 
diameter 3.4-4.4; interorbital width 3.9-5.5; dorsal fin 2.7-3.8; anal fin 1.8-2.3. 
Body width 0.8-1.0 in its depth. Width of caudal peduncle 0.7-1.0 in its depth. 
Pelvic-anus length 4.9-7.5 in pelvic-anal length. 

Body elongate, highest just behind head, tapering to caudal peduncle. Head 
moderate in size, triangular in lateral view. Nasal bone with a serrated ridge, 
anterior margin with small spines, ending as a dorsolaterally recurved spine. Nasal 
bones projecting beyond upper jaw, its distance 7.1-14.0 in HL, attached to each 
other anteriorly. Nasal tube short, never reaching upper jaw. Snout pointed, 
depressed. Tiny bony tubercles on ventral surface of snout present or absent. A 
pair of rudimentary barbels on snout present or absent. Nasal-ethmoid ridge finely 
serrated, converging on each other in midline. Ethmoidal spine absent. A strong 
spine on supraocular and parietal. Temporal ridge prominent, ending as a post­
temporal spine. Lower jaw included in upper one. Maxillary reaching center of 
orbit, with four barbels at its posterior end, posterodorsal one long, 2.1-3.2 in HL. 
Barbel on dentary divided distally, short. Eye moderate in size, with finely 
serrated bony tubercles on eye ball. Infraorbital ridge with three spines, one on 
lachrymal, one on first infraorbital, one on second infraorbital, with a supplementary 
small knob. Free lachrymal margin serrated, with two spines. Cheek incompletely 
covered with second infraorbital never reaching lower preopercular ridge. A deep 
groove between supraocular crest and inner frontal ridge. Preopercular spines four, 
uppermost with a supplementary knob. Gill membranes united, joined to isthmus, 
with a much narrow free margin. Opercle with a low ridge. Teeth on jaws, no 
teeth on palatine. Prevomerine teeth present or absent. 

Dorsal fins two, well separated each other. Interdorsal distance 2.6-6.6 in HL. 
Anal origin at center nearly of interdorsal region. Pectoral fin sublateral, lower four 
or five rays slightly thickened. Pelvic fin short, just below pectoral fin base. 
Caudal fin moderate in size, round. Anus slightly behind pelvic fin base. 

A spine on plates of dorsolateral row, large and sharp anteriorly, small and 
blunt posteriorly. Plates of supralateral, infralateral and ventrolateral rows with a 
spine anteriorly, and a knob posteriorly. Midventral plates smooth, without a spine. 
Lateral line plates smooth, anterior 3-6 plates with a sharp spine. Subpectoral plates 
1-7 between lateral line and infralateral plates. Breast entirely covered with 
spinous plates, plates on midline and free margin of gill membrane with an enlarged 
spine. Tiny spinous plates on middorsal surface of head, below temporal ridge, 
ventral half of orbital margin and opercular margin. Small plates on gular and 
isthmus. Small and tiny plates present on a region between pelvic base and anal 
origin. Infraorbital plate 2-5, with a blunt spine. 

Color. When fresh, body grayish brown, irregular dark brown blotches dorsal-
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ly. Head brown dorsally, grayish brown ventrally. A dark brown streak from tip 
of snout to just anterior margin of orbit. Dorsal, anal and pectoral fins whitish, 
dark brown distally. Pelvic fin white. Caudal fin dark brown, whitish on rays. 

In preserved specimens, body brown, mouth and gill cavities, and peritoneum 
pale. 

Sexual dimorphism. Pelvic fin longer in male (4.9-12.5 in SL) than those in 
female (15.4-20.9). 

Distribution. Northern Okhotsk Sea; Bering Sea; Laptev Sea; Kara Sea; 
White Sea; Barentz Sea; Greenland; Iceland; Norwegian Sea; Newfoundland. 

Remarks. The genus Leptagonus contains three species, L. decagonus, L. 
frenatus and L. leptorhynchus. 

L. decagonus is closely similar to L. frenatus in having a serrated nasal margin, 
a spine on the second infraorbital with a supplementary knob, and a more developed 
spine on the body plates, but differs from the latter in having long maxillary barbels, 
rudimentary barbels sometimes present on the ventral surface of the snout, and 21-
28 lateral line plates. L. decagonus is distinguished from L. leptorhynchus in having 
a serrated free nasal margin, rudimentary barbels sometimes present on the ventral 
surface of the snout, a spine on the second infraorbital with a supplementary knob, 
a more developed spine on the body plates, and long maxillary barbels. 

L. decagonus is a benthic dweller on muddy or sandy bottoms (120-930 m in 
depth), and is common in the Okhotsk, Bering and Arctic seas, and the northern 
North Atlantic. According to Andriashev (1954), this fish feeds on pelagic and 
benthic crustaceans and polychaets. The spawning season is in June and July off 
the Murman coast, and in May and June off Iceland. In Iceland, pelagic larvae 
occur from the end of May. The numbers of mature eggs recorded range from 480-
1750, being 1.5-1.9 mm in diameter. 

Materials. 40 specimens, 84.1-179.7 mm SL. HUMZ 54208, 54209, 61'54'N, 179'03'W, 
southeast of Navarin, depth 126-128 m, 2 August 1976; HUMZ 54299, 58'30'N, 150'Ol'E, 
125-127 m, Okhotsk Sea, 10 June 1976; HUMZ 56052, 61'53'N, 179'02'W, 130-131 m, off 
Navarin, 2 August 1976; HUMZ 56277, 56279-56280, 56282, 56285, 56294, 56296-56298, 
56300-56301, 5T59'N, 150'OO'E, 164-168 m, Koni Peninsula, 10 June 1976; HUMZ 58020, 56' 
40'N, 143'22'E, 310 m, Okhotsk Sea, 22 September 1976; HUMZ 58261, 5T26'N, 149'16'E, 
220 m, Okhotsk Sea, 11 September 1976; HUMZ 60364, 60373, 60381, 60398-60399, 60402, 56' 
37'N, 143'35'E, 240 m, Okhotsk Sea, 22 September 1976; HUMZ 62267-62271, 44'58'N, 60'40' 
W, off Canso, 13 August 1965; HUMZ 81040, Canadian Arctic; HUMZ 85196, 6rI2'N, 178' 
02'W, 156 m, eastern Bering Sea, 23 July 1979; HUMZ 85401, 61'30'N, 175'52'W, 100 m, 
eastern Bering Sea, 20 July 1979; HUMZ 85476, 85478-85479, 60'59'N, 175'55'W, 110 m, 
eastern Bering Sea, 21 July 1979; HUMZ 85480, 61'00'N, 175'58'W, 110 m, eastern Bering 
Sea, 21 July 1979; HUMZ 85497-85498, 60'30'N, 175'05'W, 106 m, eastern Bering Sea, 21 
July 1979; HUMZ 85501, 85503, eastern Bering Sea, 21 July 1979; HUMZ 86363, 62'37'N, 
173'29'W, 67 m, eastern Bering Sea, 19 July 1979. 

Leptagonus frenatus (Gilbert, 1896) 
(Japanese name: Yasetengu-tokubire) 

Fig. 14. 
Odonwpyxis frenatus Gilbert, 1896, pp.435-437, pI. 30 (original description; type locality, 

both sides of Alaskan Peninsula and Aleutian Is.) 
Sarriwr frenatus. Jordan and Evermann, 1896, p.448 (listed). 
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Fig. 14. Leptagonus frenatus (Gilbert): HUMZ 52737, 216 mm SL. 

Sarritor Jrenatus Jrenatus. Andriashev, 1937, p. 315 (compared with S. Jrenatus occidentalis). 
Sarritor Jrenatus occidentalis Andriashev, 1937, p.315 (description; locality, Anadyr Gulf 

and Natalie Bay). 

Diagnosis. In addition to the characters in the key, L. frenatus is distinguished 
from other species of Leptagonus in having the following characters: first infraor­
bital with a spine at center; 29-43 lateral line plates. 

Counts. D. VI-VIII-6-8; A. 6-7; PI. 15-16; P2. I, 2; C. 6+5; Br. 6; 
V. 45-48; LLP. 29-43; PP. 5-7; MDR. 14-18; DLR. 26-29; SLR. 41-43; 
ILR. 41-45; VLR. 21-26; MVR. 16-20. 

Proportional measurements. Head 4.2-4.9 in SL; predorsal 3.2-3.6; pectoral 
fin 5.1-6.5; pelvic fin 10.2-21.7; caudal fin 7.5-10.8. Snout 2.8-3.4 in HL; orbit 
diameter 2.9-3.6; interorbital width 4.8-6.1; dorsal fin 2.7-3.6; anal fin 2.1-2.9. 
Body width 0.7-0.9 in its depth. Width of caudal peduncle 0.7-1.1 in its depth. 
Pelvic-anus length 5.7-8.1 in pelvic-anal length. 

Body slender, depressed. Head moderate in size, spinous. Nasal bone with a 
serrated ridge ending as a strong spine, anterior free margin serrated. Nasal bone 
projecting forward, beyond upper jaw, its distance 9.6-27.1 in HL, attached to each 
other anteriorly. Nasal tube short, never reaching upper jaw. Snout pointed, 
depressed. Tiny tubercles on ventral surface of snout. A pair of long barbels 
reaching anterior margin of nasal bone. Nasal-ethmoid ridge serrated, usually 
ending as a strong spine, converging with each other in midline. A strong spine on 
supraocular and parietal. Temporal ridge prominent, ending as a posttemporal 
spine. Lower jaw included in upper one. Upper jaw reaching below between 
anterior margin of orbit and anterior margin of pupil. Maxillary with four barbels, 
never reaching below spine of second infraorbital, 3.5-7.6 in HL. A short barbel on 
dentary, may be divided distally. Eye moderate in size, with a row of tubercles at 
upper part. Interorbital region concave, with a frontal ridge. Second infraorbital 
with three spines or a spine with a supplementary knob. First infraorbital with a 
spine on center and a spine on free margin. A sharp spine on center of lachrymal, 
usually with a supplementary spine. Free lachrymal margin with two spines 
posteriorly, anterior lobe serrated. Cheek incompletely covered with expanded 
second infraorbital. Preopercular spines three, usually uppermost with a supple­
mentary knob. Teeth on jaws and prevomer, no teeth on palatine. Gill mem­
branes united, joined to isthmus. 

Dorsal fins two, well separated. Interdorsal distance 2.8-6.9 in HL. Anal fin 
originating slightly anterior to second dorsal fin. Pectoral fin sublateral, lower five 
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rays slightly thickened. Pelvic fin short, slender. Caudal fin moderate In SIze, 
round. Anus slightly behind pelvic fin base. 

A sharp spine on plates of dorsolateral row, recurved posterodorsally. A sharp 
spine on plates of supralateral and infralateral rows, large anteriorly, small posterior­
ly. Ventrolateral and midventral plates with a blunt spine anteriorly, reduced to a 
knob posteriorly. Plates on breast and midventral row smooth, without a spine. 
Lateral line plates tubular, smooth, first 3-4 plates with a sharp spine. Tiny 
tubercles on dorsal surface of head, head between temporal ridge and opercle, and 
free opercular margin. Lower half of orbital margin with tiny plates. Area 
between postorbital bone and preopercular ridge with three or four enlarged plates. 
Cheek between infraorbital bones and lower preopercular ridge covered with non­
spinous plates. Subpectoral plates with a blunt spine, 4-9. Plates on gular and 
united gill membrane small, nonspinous. Anus surrounded by small plates. 

Color. When fresh, body brown or greenish brown, whitish ventrally. Irregu­
lar blotches and indistinct bands on body dark brown. A dark brown stripe 
running from tip of snout to anterior margin of orbit. Head brown dorsally, light 
ventrally, with dark brown spots laterally. Dorsal fins dark brown, with white 
spots. Anal fin white, with a dark brown band marginally. Pectoral fin dark 
brown, with white spots. A white blotch on upper base of pectoral fin present or 
absent. Caudal fin dark brown, with whitish rays. Pelvic fin white or brown. 

In preserved specimens, peritoneum light brown, mouth and gill cavities dark. 
Sexual dimorphism. Pelvic fin longer in male (10.2-13.9 in SL) than those in 

female (11.4-21.7). Color of pelvic fin white in female, brown or dark brown in 
male. 

Distribution. Off Hiroo, Pacific coast of Hokkaido; Japan Sea, Peter the Great 
Bay to Gulf of Tartary; Okhotsk Sea; Bering Sea; Pacific coast of Aleutian Is.; 
Gulf of Alaska. 

Remarks. Leptagonus frenatus was separated into two subspecies, Sarritor 
frenatus frenatus and S. f occidentalis, by Andriashev (1937), on the basis of 
differences in the color of the pectoral fin and the number of interdorsal plates. 
They were later synonymized by Kanayama (1980). 

L. frenatus resembles L. decagonus in external morphology, but is easily distin­
guished by having a short maxillary barbel, a pair of long barbels on the ventral 
surface of the snout, and 29-43 lateral line plates. L. frenatus is also distinguished 
from L. leptorhynchus, by having a serrated free nasal margin, the second infraorbital 
spine with a supplementary spine or knob, and more developed spines on the body 
plates. 

L. frenatus is common in the Bering Sea, living on the muddy sand or rock 
bottom in 50-250 m. 

Materials. 48 specimens, 130.2-238.2 mm SL. HUMZ 12955-12960, 12962 and 12964-
12965, 44'30'N, 148'20'E, off Pacific coast of Iturup I., 30 June to 12 July 1954; HUMZ 
44869, 55'28'N, 165'16'E, depth 160-195 m, off Komandorskie I., 17 May 1975; HUMZ 44956, 
5O'45'N, 157'07'E, 88-90 m, off Cape Lopatka, 13 May 1975; HUMZ 45008, 49'07'N, 155'08' 
E, 295-300 m, 24 June 1975; HUMZ 46201 and 46203-46204, 55'28'N, 165'16'E, 160-195 m, 
off Komandorskie I., 17 May 1975; HUMZ 51530, 42'02'N, 143'43'E, 355 m, off Hiroo, 24 
March 1976; HUMZ 56277, 42'OI'N, 143'44'E, 360 m, off Hiroo, 24 March 1976; HUMZ 
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52737-52738, 42'02'N, 143'42'E, 330 m, off Hiroo, 23 March 1976; HUMZ 55098, 51'25'N, 158' 
04'E, 135-140 m, eastern coast of Kamchatka, 21 May 1976; HUMZ 56135, 53'56'N, 160'26' 
E, 215-240 m, 20 May 1976; HUMZ 56363, 55'lO'N, 166'57'E, 155-165 m, off Komandorskie 
1.,18 May 1976; HUMZ 67312-67313, 67324-67325, 67327, 67331-67332, 67335, 67337, 67339, 
67344,67346 and 67349, 54'38'N, 165'44'W, 350-362 m, off Unalaska 1., 16 June 1977; HUMZ 
67428-67429 and 67431, 52'lO'N, 179'53'W, 120-121 m, Aleutian Is., 22 June 1977; HUMZ 
67765, 52'28'N, 172'58'E, 162-180 m, Aleutian Is., 5 June 1977; HUMZ 68075, 51'27'N, 179' 
53'W, 175-220 m, Aleutian Is., 7 June 1977; HUMZ 68253, 54'54'N, 165'37'W, 133-135 m, 16 
June 1977; HUMZ 68345-68347, 51'38'N, 175'43'E, 150-157 m, Aleutian Is., 6 June 1977; 
HUMZ 76649, 58'07'N, 173'45'W, 117 m, Bering Sea, 12 July 1978; HUMZ 76746, 58'53'N, 
173'15'W, 110 m, Bering Sea, 15 June 1978; HUMZ 77074, 56'18'N, 164'I7'W, 87 m, Bering 
Sea, 7 May 1978; HUMZ 77244, 56'22'N, 171'15'W, 148 m, Bering Sea, 15 July 1978. 

Leptagonu8 leptorhynchu8 (Gilbert, 1896) 
(Japanese name: Tengu-tokubire) 

Fig. 15. 
Odontopyxis leptorhynchus Gilbert, 1896, p. 437 (original description; type locality, both sides 

of Alaskan Peninsula). 
Sarritor leptorhynchus. Jordan and Evermann, 1896, p.448 (listed). 
Sarritor leptorhynchus leptorhynchus. Andriashev, 1937, p. 315 (short description). 
Sarritor leptorhynchus knipowitschi Andriashev, 1937, p.315 (description; compared with 

Sarritor leptorhynchus leptorhynchus). 
Diagnosis. See differences in key to the species of the genus Leptagonus. 
Counts. D. VI-IX-6-8; A. 6-8; PI. 13-15; P2. I, 2; C. 6+5; Br. 6; V. 

43-45; LLP. 20-33; PP. 5-6; MDR. 14-19; DLR. 23-26; SLR. 35-42; ILR. 
39-43; VLR. 20-24; MVR. 14-20. 

Proportional measurements. Head 3.8-4.5 in SL; predorsal 3.0-3.4; pectoral 
fin 4.4-6.0; pelvic fin lO.8-22.0; caudal fin 7.5-10.0. Snout 2.3-3.0 in HL; orbit 
diameter 3.4-4.3; interorbital width 4.5-10.8; dorsal fin 2.8-3.9; anal fin 2.2-3.5. 
Body width 0.7-0.9 in its depth. Width of caudal peduncle 0.7-1.1 in its depth. 
Pelvic-anus length 4.3-8.7 in pelvic-anal length. 

Body slender, depressed. Head depressed, triangular in dorsal view. Nasal 
bone with a recurved spine posterodorsally, attached to each other. Nasal tube very 
short, never reaching upper jaw. Snout pointed, far beyond upper jaw, with a pair 
of barbels on ventral surface. Irregular tiny tubercles on ventral surface of project­
ing snout. Supraocular and parietal spines sharp, recurved posterodorsally. Tem­
poral ridge distinct, ending as a large posttemportal spine. Mouth small, lower jaw 
including in upper one. Maxillary with four barbels, reaching anterior margin of 

Fig. 15. Leptagonus leptorhynchus (Gilbert). Taken from Ueno, 1971. 
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orbit. Barbel on dentary short, divided distally. Eye moderate in size, with bony 
tubercles on its upper part. Interorbital narrow, concave, with a distinct frontal 
ridge. Infraorbital ridge with three spines, two on lachrymal, one on second infraor­
bital. Free lachrymal margin with two spines recurved posteroventrally. Preoper­
cular spines three, upper two sharp and large, lowermost blunt and small. Gill 
membranes united, fused with isthmus, with a very narrow free margin. 

Dorsal fins two, well separated. Interdorsal distance variable, 4.1-29.5 in HL. 
First dorsal fin originating at sixth or seventh plates of dorsolateral row. Anal 
origin below interdorsal space, far behind of anus. Pectoral fin sub lateral, never 
reaching anal origin. Pelvic fin short, slender. Caudal fin small, round. Anus 
slightly posterior to pelvic base, far forward of anal origin. 

Spine on dorsolateral, supralateral, infralateral and ventrolateral plates sharp 
anteriorly, reduced to a knob posteriorly. Plates of middorsal and midventral rows 
smooth, without spine. Lateral line plate small, tubular, anterior ones with or 
lacking a spine. Breast entirely covered with nonspinous plates. Infraorbital 
plates variable in size and number, 2-12. Gular region and united gill membrane 
covered with small nonspinous plates. 

Color. When fresh, body brown, whitish ventrally, with seven indistinct cross 
bands and irregular blotches. Head brown dorsally, lighter ventrally. A dark 
brown streak running from snout tip to anterior margin of orbit. Upper margin of 
eye ball dark brown. Dorsal, anal and pelvic fins white. First dorsal fin with two 
dark brown bands, one on marginal part, one on basal part. Second dorsal fin with 
brown or dark brown spots. Pectoral fin brown with dark brown spots, white on 
lower lobe. Caudal fin uniformly dark brown. A dark brown blotch at corner of 
preopercular ridge. Mouth and peritoneum white. Gill cavity white with dark 
pigments. . 

Sexual dimorphism. Pelvic fin longer in male (10.3-13.0 in SL) than those in 
female (11.4-22.0). 

Distribution. Japan Sea, south to Wansum and Oki 1.; North Pacific Ocean 
from off Numazu of Shizuoka Prefecture, through Aleutian Is., to Gulf of Alaska; 
Okhotsk Sea; Bering Sea. 

Remarks. Leptagonus leptorhynchus was divided by Andriashev (1937) into 
two subspecies, L. l. leptorhynchus and L. l. knipowitschi, without description. 
Subsequently, Taranetz (1937) proposed differences in the interorbital width and a 
notch in the anterior margin of the orbit between these two subspecies in his key. 
Kuronuma (1943) noted that the interorbital width was not useful for division of L. 
leptorhynchus into two subspecies, because the interorbital width of specimens from 
Horomushir Island indicated an intermediate condition (16.4-18.2% ofHL) between 
the two subspecies. Lindberg and Andriashev (1950) stated that L. l. leptorhynchus 
was distributed in the northern Okhotsk and Bering Seas, whereas L. l. knipowitschi 
was confined to the Japan Sea. A comparison of specimens from these regions 
(Japan Sea, Pacific coast of northern Japan, Okhotsk Sea, and Kamchatka and 
Bering Sea), showed to be no differences between the specimens (Table 3). Accord­
ingly, L. l. knipowitschi is considered to be a junior synonym of L. leptorhynchus. 

L. leptorhynchus is easily distinguished from other species of Leptagonus by 
having a smooth free nasal margin, a spine on the second infraorbital without a 
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Table 3. Comparison of specimens of Leptagonus leptorhynchus among Japan Sea, 
Pacific coast of northern Japan, Okhotsk Sea, and Kamchatka and Bering regions. 

Japan Sea Pacific coast of Okhotsk Sea Kamchatka and northern Japan 
region region 

region Bering regions 

Number of specimens 12 25 3 8 

Standard length (rum) 96.4-17l.0 60.0-177.6 lO6.2-156.2 114.0-199.6 

Counts : 

Dorsal fin rays VI-IX-6-7 VI-IX-6-8 VIII-6-7 VI-IX-6-7 

Anal fin rays 6-8 6-8 6-7 6-8 

Pectoral fin rays 13-15 13-14 14 13-15 

Vertebrae 43-44 43-45 43-44 43-44 

Lateral line plates 20-31 25-33 27-29 25-31 

Predorsal plates 5-6 5-6 5 5-6 

Middorsal plates 15-17 14-19 17-18 14-18 

Dorsolateral plates 24-26 23-26 24-25 24-26 

Supralateral plates 35-38 35-39 42 35·-42 

Infralateral plates 40-42 40-43 41-42 39-42 

Ventrolateral plates 20-23 20-24 22 21-23 

Midventral plates 14-19 16-20 18 16-18 

Proportional measurements : 

In standard length 

Head length 3.9-4.4 4.0-4.7 3.8-4.4 3.9-4.3 

Predorsal length 3.0-3.4 3.0-3.4 3.0-3.4 3.1-3.3 

Pectoral fin length 4.4-6.0 5.1-6.0 4.4-5.6 4.9-5.7 

Pelvic fin length 1l.4-2l.9 lO.8-20.9 lO.8-22.0 1l.3-2l.0 

Caudal fin length 7.5-9.3 7.9-lO.0 7.9-8.6 8.0-9.0 

In head length 

Orbit diameter 3.7-4.2 3.4-4.0 3.7-4.0 3.7-4.3 

Interorbital width 5.2-10.8 4.5-7.1 4.8-6.9 5.1-6.6 

Length from snout tip to 7.7-12.5 5.9-13.6 8.0-8.8 6.1-7.5 
upper lip in snout length 

A notch of anterior margin present or present or present or present or 
of orbit absent absent absent absent 

supplementary spine or knob, and less developed spines on the body plates. 
L. leptorhynchus is common in northern Japan, living on the sandy or muddy 

sand bottoms in 50-200 m. It probably feeds on crustaceans and polychaets, as do 
other species in the genus. 

Materials. 48 specimens, 60.0-199.6 rum SL. HUMZ 46051-46053, 42·53'N, 144·18'E, 
depth 180 m, off Kushiro, 15 July 1975; HUMZ 51508 and 51517, 42·05'N, 143·44'E, 345 m, 
off Hiroo, 25 March 1976; HUMZ 51607 and 51610, 42·01'N, 143·43'E, 323 m, off Hiroo, 25 
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March 1976; HUMZ 51930, off Niigata, 1966; HUMZ 51936, Toyama Bay; HUMZ 51937-
51944, off Awa Island, Niigata Pref., March 1976; HUMZ 52011, off Fukui Pref., 16 Septem­
ber 1924; HUMZ 53363, 42"32'N, 143"48'E, off Kushiro, 6 September 1975; HUMZ 53413, 42" 
32'N, 143"51'E, off Kushiro, 6 September 1975; HUMZ 54094, 52"05'N, 155"47'E, 79-80 m, off 
western coast of Kamchatka, 29 May 1976; HUMZ 54134, 52"01'N, 155"31'E, 175-180 m, off 
western coast of Kamchatka, 29 May 1976; HUMZ 54263 and 54264, 61"27'N, 174"30'E, 60-
65 m, Bulchta Bay, 26 July 1976; HUMZ 55320, 54"16'N, 160"57'E, 125-300 m, off eastern 
coast of Kamchatka, 20 May 1976; HUMZ 56318, 53"56'N, 160"26'E, 215-240 m, off eastern 
coast of Kamchatka, 20 May 1976; HUMZ 64772, off Kamo, Yamagata Pref., 100-300 m, 6 
April 1978; HUMZ 67640, 43"11'N, 145"49'E, 76 m, off Nemuro Peninsula, 23 May 1977; 
HUMZ 67461, 43"11'N, 145"48' E, 73 m, off Nemuro Peninsula, 3 July 1977; HUMZ 69189, 42" 
21'N, 143"45'E, 196 m, off Hiroo, 8 September 1977; HUMZ 75986 and 75987, 42"52'N, 144" 
19'E, 180 m, off Kushiro, 14 July 1978; HUMZ 76034, 45"18'N, 142"52'E, 120-122 m, off 
Hamatonbetsu, 4 October 1977; HUMZ 77519, off Shiranuka, Aomori Pref., 240 m, 26 
September 1978; HUMZ 77931 and 77932, off Okoppe, Okhotsk coast of Hokkaido, 95 m, 29 
August 1978; HUMZ 87920 and 88905, 52"06'N, 175"27'W, 90 m, Atka Pass, 13 July 1980; 
HUMZ 90656-90665, Miyako fish market, 23 April 1981. 

Genus Podothecus Gill, 1862 
POMthecus Gill, 1862b, p. 77 (type, POMthecus peristethus Gill). 
Paragonus Gill, 1862c, p. 167 (type, Agonus acipenserinus Tilesius). 
Paragonus Guichenot, 1869, pp. 201-202 (not of Gill; type, Paragonus sturioides Guichenot). 
Draciscus Jordan and Snyder, 1901, p.379 (type, Draciscus sachi Jordan et Snyder). 

External diagnosis. Podothreus is distinguished from other genera of the family 
Agonidae in having the following characters: two dorsal fins; no barbel on snout 
tip; short nasal tube never reaching upper jaw; nasal bones attached to each other 
anteriorly; no rostral plate; nasal bone projecting forward beyond upper jaw; two 
nasal spines, one directed anteriorly, one recurved posterodorsally; a pair of eth­
moidal spines; a parietal spine; two or three patches of barbels on ventral surface 
of snout; maxillary with a patch of barbels; no barbels on lower jaw tip; gill 
membranes united, widely fused with isthmus; six branchiostegal rays; no oc­
cipital pit; 7-10 dorsal spines; 7-17 anal fin rays; 3-5 predorsal plates; su­
pralateral plates; breast covered with bony plates. 

Internal diagnosis. Podothreus differs from other genera of Agonidae in possess­
ing the following osteological characters: lachrymal with a median shelf; ascend­
ing process of premaxillary shorter than alveolar process; interhyal shorter than 
epihyal; plate-like urohyal; no basihyal; three basibranchials; exoccipital never 
exposed; no tabular bone: three actinosts on pectoral girdle; two postcleithra; 
absence of postpelvic spine; no pleural bone; first dorsal proximal radial into third 
or fourth space between fourth and fifth neural spines, supporting one spine; 
interneural spines continuously inserted into each interneural space between separat­
ed dorsals; one epural. 

Remarks. This genus is closely similar to Freemanichthys in having two or 
three patches of barbels on the ventral surface of the snout, the nasal bone projecting 
forward beyond the upper jaw, a patch of barbels on the maxillary and an ethmoidal 
spine. It is easily distinguished from the latter by having a pair of ethmoidal spines 
and a forwardly projecting spine on the nasal, and lacking a rostral plate on the 
ventral surface of the snout. The genus also resembles Agonus and Leptagonus, in 
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having a forwardly projecting nasal bone beyond the upper jaw, and lacking an 
enlarged rostral plate and so on. It differs from Agonus in having patches of barbels 
on the ventral surface of the snout and maxillary, a pair of ethmoidal spines and a 
spine on the parietal. It is distinguished from Leptagonus by having a forwardly 
projecting nasal spine and patches of barbels present on the ventral surface of the 
snout and maxillary. 

Podothecus is represented by five species, P. acipenserinus, P. veternus, P. 
ham lini , P. sturioides and P. sachi. 

Key to the species of Podothecus 

1a. Two patches of barbels on ventral surface of snout. .................. 2. 
lb. Three patches of barbels on ventral surface of snout. . ............... 4. 
2a. A patch of barbels on snout numbering 13-19. Uppermost preopercular 

spine not expanded laterally. . ......................... P. acipenserinus 
2b. A patch of barbels on snout numbering 6-11. Uppermost preopercular spine 

expanded laterally. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3. 
3a. No tubercles on eye ball. Dorsolateral plates 21-22. Ventrolateral plates 

19-20. Caudal peduncle smooth. . ......................... P. veternus 
3b. Tubercles on eye ball. Dorsolateral plates 24-25. Ventrolateral plates 23. 

Caudal peduncle spinous. . ................................. P. hamlini 
4a. Second dorsal fin rays 10 or less. Anal fin rays 11 or less. Ventrolateral 

plates 21 or less. . ....................................... P. sturioides 
4b. Second dorsal fin rays 11 or more. Anal fin rays 13 or more. Ventrolateral 

plates 24 or more. . ........................................... P. sachi 

Podothecus acipenserinus (Tilesius, 1813) 
(Japanese name: Kitano-tokubire) 

Fig. 16. 
Agonus acipenserinus Tilesius, 1813, p. 422, pI. 11, fig. 163 (original description; type locality, 

Unalaska) 
Phalangistes acipenserinus. Tilesius, 1814, p. 110 (description). 
Aspidophorus acipenserinus. Cuvier in Cuvier and Valenciennes, 1829, p.207 (description). 
Cottus aspidophorus acipenserinus. Richardson, 1836, p.49 (few diagnostic characters). 
Paragonus acipenserinus. Gill, 1862c, p. 167 (listed). 
Podothecus peristesus Gill, 1862d, pp.259-261 (description; locality, Simeamoo). 
Podothecus acipenserinus. Jordan and Gilbert, 1881c, p. 454 (listed; locality, Puget Sound). 

Diagonosis. In addition to the characters in the key, P. acipenserinus is 
distinguished from other species of Podothecus in having the following characters: 
no tubercles on eye ball; 7-8 second dorsal fin rays; 7-9 anal fin rays; 21-24 
dorsolateral plates; 20-22 ventrolateral plates; smooth caudal peduncle. 

Counts. D. VIII-X-7-8; A. 7-9; PI. 17-19; P2. I, 2; C. 6+5; Br. 6; V. 
40-42; LLP. 38-40; PP. 3-4; MDR. 13-16; DLR. 21-24; SLR. 28-31; ILR. 
36-38; VLR. 20-22; MVR. 14-16. 

Proportional measurements. Head 3.5-3.8 in SL; predorsal 3.0-3.2; pectoral 
fin 4.6-5.5; pelvic fin 8.8-18.5; caudal fin 7.7-8.7. Snout 2.1-2.2 in HL; orbit 
diameter 4.4-5.0; interorbital width 3.8-4.4; dorsal fin 2.4-3.0; anal fin 1.9-2.5. 
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Fig. 16. Podothecus acipenserinus (Tilesius): HUMZ 76797, 193.4 mm SL. 

Body width 0.9-1.1 in its depth. Width of caudal peduncle 0.7-1.0 in its depth. 
Pelvic-anus length 7.8-17.7 in pelvic-anal length. 

Body elongate, highest at just behind head, tapering to caudal peduncle. Head 
moderate in size, pointed. Nasal bone with a forward and an upturned spine, 
attached to each other anteriorly. Posterior nasal tube short on center of snout, 
lateral side of midline. Snout long, flat. Ventral surface of snout with a pair of 
patches of barbels, without a rostral plate and bony tubercles. Ventral snout barbel 
13-19. A pair of ethmoidal spines on midline of snout. Supraocular spine small, 
sharp. Frontal-parietal ridge distinct, gradually higher to posterior, ending as a 
large parietal spine, without a supplementary spine. Temporal ridge distinct, with 
3-4 spines, one at upper posterior corner of orbit, one or two on pterotic, one on 
posttemporal. Eye moderate in size, without bony tubercles. Infraorbital ridge 
with three spines, one on lachrymal, one on first infraorbital, and one on second 
infraorbital with a supplementary knob or lacking. Cheeks almost entirely covered 
with expanded second infraorbital. Free lachrymal and first infraorbital margin 
serrated. A small knob on lachrymal between infraorbital ridge and posterior nasal 
tube. Mouth inferior, lower jaw never reaching upper one. Maxillary reaching 
anterior margin of orbit. Maxillary barbels 13-18. Two short barbels on center of 
lower jaw. Preopercular spines four, uppermost with a low keel, large, directed 
posteriorly, other three small and blunt. A ridge on opercle low, ending as a spine. 
Neither cirri nor barbels on gular and gill membranes. Gill membrane united, 
joined to isthmus, without free fold. A row of teeth on upper jaw. Teeth in bands 
on lower jaw, no teeth on prevomer and palatine. 

Dorsal fins two, separated. Interdorsal distance variable, 12.4-92.6 in HL. 
First dorsal fin originating level with fourth to fifth dorsolateral plates. Anal origin 
below posterior part of dorsal fin. Pectoral fin sublateral, never reaching anal 
origin. Pelvic fin short, slender. Caudal fin truncate, lower lobe slightly elongate. 
Anus just behind pelvic base. 

Plates of dorsolateral, middorsal, supralateral, infralateral, ventrolateral, 
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midventral and lateral line rows, present. Dorsolateral plates with a sharp spine 
anteriorly, a blunt spine posteriorly. Middorsal plates with a blunt spine anterior­
ly, lacking a spine posteriorly. A sharp spine on plates of supralateral and in­
fralateral rows present anteriorly, gradually reduced to a knob on posterior caudal 
peduncle. Ventrolateral plates with a tiny spine or lacking. Midventral plates 
smooth, lacking a spine. Breast entirely covered with nonspinous prepelvic plates. 
Space between anus and anal origin with small plates. Subpectoral plates 3-5, first 
two or three with a spine. Lateral line plates tubular, smooth, first 8-10 plates 
enlarged, with a sharp spine. 

Color. In preserved specimens, body brown, with dark irregular vertical 
streaks. Dorsal fins pale. First dorsal with dark margin and a dark band. Second 
dorsal darker dorsally. Anal fin pale, last two to five rays with dark distal. 
Pectoral fin pale, with four indistinct bands and a dark blotch at base of upper lobe, 
lower lobe dark. Caudal fin dark, with darker margin. Pelvic fin pale or dark. 
Mouth cavity pale. Gill cavity and peritoneum dark. 

Sexual dimorphism. Pectoral, pelvic, dorsal and anal fins longer in male than 
those in female. 

Distribution. Bering Sea to Eureka, California. 
Remarks. Podothecus acipenserinus is most closely similar to P. veternus in 

having dark, irregular, vertical streaks on the body, two patches of barbels on the 
ventral surface of the snout and a smooth caudal peduncle, but differs in having 13-
19 barbels in each patch on the ventral surface of the snout and the uppermost 
preopercular spine with a low keel. Furthermore, P. acipenserinus is widely dis­
tributed in the Bering Sea to California, but P. veternus is confined to the northern 
Okhotsk Sea and Peter the Great Bay. 

Locally called sturgeon poacher, P. acipenserinus, is common along the entire 
coast of British Columbia where it is taken abundantly between 18-55 m (Hart, 
1973). In the Bering sea, it is frequently taken by otter trawl from the bottom in 
50-300 m. The species feeds on crustaceans and marine worms. 

Materials. 35 specimens, 116.1-264.0 mm SL. HUMZ 6971, Bering Sea; HUMZ 7801, 
56°36'N, 153°1TW, depth 147-151 m, Gulf of Alaska, 6 May 1964; HUMZ 17439-17444, Strait 
of Georgia, B.C. Oanada, September 1956; HUMZ 20090, 58°32'N, 16T25'W, 1 July 1964; 
HUMZ 20607, W46'N, 164°00'W, 96 m, Bristol Bay, 10 July 1965; HUMZ 22122, 5T22'N, 
168°1TW, 75 m, Bering Sea, 3 June 1966; HUMZ 22141, 22142, 22202, 22226, 59°22'N, 168° 
17'W, 75 m, SW of Nunivak, Bristol Bay, 3 June 1966; HUMZ 55314, 55318, 55323, 55325, 
55326,55358, 5n6'N, 1600 5TE, 125-300 m, eastern Kamchatka, 20 May 1976; HUMZ 67425, 
52°1O'N, 179°53'W, 120-121 m, 22 June 1977; HUMZ 67907, 67908, 52°5TN, 168°00'W, 119-
122 m, Off Pacific coast of Unalaska I., 10 June 1977; HUMZ 76248, 5T06'N, 16W46'W, 72-
73 m, Bering Sea; 30 May 1978; HUMZ 76797; 5n TN, 1600 18'W, 52 m, Bering Sea, 23 May 
1978; HUMZ 76881, 57°05'N, 162°46'W, 59 m, 23 May 1978; HUMZ 76894, 76895, 76897, 5T 
19'N, 163°21' W, 52 m, Bering Sea, 22 May 1978; HUMZ 75977, 76980, 76981, 57°35'N, 164° 
4TW, 60-61 m, Bering Sea, 29 May 1978; HUMZ 76991, 57°34'N, 163°42'W, 50 m, Bering Sea, 
26 May 1978; HUMZ 77303, 55°04'N, 164°46'W, 77-80 m, Bering Sea, 5 May 1978. 
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Podothecus veternus Jordan et Starks, 1895 
(Japanese name: Onaga-tokubire) 

Fig. 17. 
Podothecus veternus Jordan and Starks, 1895, pp. 819-821, pI. 89 (original description; type 

locality, Robben 1.). 
Agonus veternus. Schmidt, 1936, pp.58-59 (change of generic name; relationship). 

Diagnosis. In addition to the characters in the key, P. veternus is distinguished 
from other species of Podothwus in having the following characters: 7 second dorsal 
fin rays; 8-9 anal fin rays. 

Counts. D. VIII-IX-7; A. 8-9; PI. 16-17; P2. I, 2; C. 6+5; Br. 6; V. 
38-42; LLP. 37-42; PP. 3-4; MLR. 13-16; DLR. 21-22; SLR. 28-31; ILR. 
34-38; VLR. 19-20; MVR. 14-17. 

Proportional measurements. Head 3.5-3.9 in SL; predorsal 2.8-3.0; pectoral 
fin 4.3-5.0; pelvic fin 8.8-20.5; caudal fin 7.0-8.1. Snout 2.1-2.3 in HL; orbit 
diameter 3.9-4.3; interorbital width 4.0-4.8; dorsal fin 2.7-3.0; anal fin 2.0-2.7. 
Body width 0.9-1.1 in its depth. Width of caudal peduncle 0.7-1.0 in its depth. 
Pelvic-anus length 8.9-20.9 in pelvic-anal length. 

Body slender, highest at predorsal region, tapering to caudal peduncle. Caudal 
peduncle smooth, somewhat depressed. Head moderate in size, pointed. Nasal 
spines two, one directed forward, one recurved posterodorsally. Nasal tube short, 
never reaching upper jaw. Snout elongate, triangular in lateral view. A pair of 
patches of barbels on under surface of snout (7-11). A pair of spines on midline of 
ethmoid. Supraocular spine small, sharp. Frontal-parietal ridge ending as a large 
parietal spine. Temporal ridge distinct, finely serrated, ending as a small post­
temporal spine. Spines on temporal ridge variable, 0-3. Eye moderate in size, 
without tubercles. Infraorbital ridge with three spines, one on lachrymal, one on 

Fig. 17. Podothecus veternus Jordan et Starks: HUMZ 58950, 138.2 mm SL. 
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first infraorbital, and one on second infraorbital without supplementary knob. 
Cheeks almost completely covered with expanded second infraorbital. Free la­
chrymal and first infraorbital margins serrated. A small spine on lachrymal above 
infraorbital ridge. Mouth inferior, lower jaw lip far behind upper one. Maxillary 
with 10-14 barbels at posterior end, reaching anterior margin of orbit. Two short 
barbels on lower jaw. Gular and gill membranes without cirri and barbels. Gill 
membranes united, fused to isthmus, without free fold. Preopercular spines four, 
uppermost one large, strongly expanded laterally, second one small, directed 
ventroposteriorly, other two indistinct. One or two rows of small teeth on lower 
jaw, no teeth on upper jaw, prevomer and palatine. 

Dorsal fins two, separated or connected by fin membrane. First dorsal fin 
originating at fourth or fifth dorsolateral plates. Anal origin below posterior end of 
first dorsal fin. Pectoral fin never reaching anal origin. Caudal fin moderate in 
size, truncate. Anus just behind pelvic fin base. 

Body entirely covered with enlarged plates. Dorsolateral plates with a sharp 
spine anteriorly, a blunt spine posteriorly. Spines on plates of anterior middorsal 
row blunt, gradually reduced to an indistinct knob posteriorly. A sharp spine on 
plates of supralateral and infralateral rows present anteriorly, gradually reduced to 
a knob on posterior caudal peduncle. Ventrolateral plates with a tiny spine or 
lacking. Midventral plates smooth, without spines. Breast completely covered 
with plates. Space between anus and anal origin with some small plates. 
Subpectoral plates 3-6, with a spine or lacking. Lateral line plates tubular, smooth, 
first 7-10 plates with a spine. 

Color. In preserved specimens, body brown, with dark irregular vertical 
streaks. Head darker dorsally, paler ventrally. A transverse streak on lateral side 
of snout and interorbital region. First and second dorsal fins with dark margin and 
a dark band basally. Pectoral fin pale, with indistinct dark bands and a spot on 
upper lobe. Caudal fin dark. 

Sexual dimorphism. Anal fin pale, with dark margin in male, without in 
female. Pelvic fin dark in male, pale in female. Pelvic fin longer in male (7.9-10.0 
in SL) than those in female (13.8-20.5). 

Distribution. Peter the Great Bay; Robben Island of Sakhalin; northern 
Okhotsk Sea. 

Remarks. In his comparison of Podothreus veternus with Freemanichthys 
thompsoni (= Podothecus thompsoni), Schmidt (1950) mentioned that the species was 
actually a cold water subspecies of the latter. But P. veternus is far from F. 
thompsoni in having no rostral plate, a pair of ethmoidal spines, no serrated nasal 
margin, irregular vertical streaks on body, etc. These differences indicate that P. 
veternus and F. thompsoni are independent species. P. veternus, in fact, resembles 
P. acipenserinus, but differs in having 7-11 barbels on the ventral surface of the 
snout and a well expanded lateral keel on the uppermost preopercular spine. 

P. veternus is common in the northern Okhotsk Sea, and is replaced by P. 
acipenserinus in the Bering Sea. It is taken from the bottom by otter trawl in 38-
240m. 

Materials. 28 specimens, 122.0-229.7 mm SL. HUMZ 46305, 46308, 500 28'N, 156°45'E, 
depth 100-103 m, off Paramushir I., 23 June 1975; HUMZ 57966-57968, 57970, 57973, 57974, 
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55°32'N, 138°08'E, 85 m, off Shantar Is., 7 September, 1976; HUMZ 58912-58914, 58916-
58920, 58923, 58924, 58945, 58947-58950, 58952-58954, 58957, 54°08'N, 14rI5'E, 38 m, off 
Ayan, 21 September 1976; HUMZ 60383, 56°37'N, 143°35'E, 240 m, off Okhotsk, 22 September 
1976; HUMZ 60671, 54°34'N, 1400 53'E, 85 m, off Shantar Is., 18 October 1976. 

Podothecus hamlini Jordan et Gilbert, 1898 
(Japanese name: Chishima-tokubire) 

Fig. 18. 
POMtJuxus hamlini Jordan and Gilbert in Jordan and Evermann, 1898, pp. 2054 and 2056-

2058 (original description; type locality, Shana Bay of Iturup 1.) 

Diagonosis. In addition to the characters in the key, P. hamlini is distin­
guished from other species of Podothecus in having the following characters: 6-8 
dorsal fin rays; 8-10 anal fin rays. 

Counts. D. VIII-IX-8; A. 10; PI. 15-16; P2. I, 2; C. 6+5; Br. 6; V. 
40-41; LLP. 39-40; PP. 4; MDR. 13-14; DLR. 23-25; SLR. 32; ILR. 37; 
VLR. 23; MVR. 14-16. 

Proportional measurements. Head 3.2-3.4 in SL; predorsal 2.7-2.8; pectoral 
fin 5.5-5.8; pelvic fin 9.5-10.2; caudal fin 7.8-8.3. Snout 2.0-2.1 in HL; orbit 
diameter 4.5-4.7; interorbital width 4.8-5.3; dorsal fin 2.9-3.2; anal fin 3.6-4.0. 
Body width 0.9 in its depth. Width of caudal peduncle 0.8-0.9 in its depth. 
Pelvic-anus length 9.5-11.9 in pelvic-anal length. 

Body slender, slightly depressed, tapering to caudal peduncle. Head slightly 
depressed, pointed. Snout prolonged, far beyond upper jaw. A pair of patches of 
barbels on ventral surface of snout, never continuous with each other at anterior end, 
number of barbels in each patch 6-7. Nasal bone with a forwardly projecting spine 
and an upturned spine. Nasal tube very short, never reaching upper jaw. A pair 
of spines on mid-ethmoid. A spine on supraocular and parietal. Temporal ridge 

Fig. 18. Podothecus hamlini Jordan et Gilbert: HUMZ 86872, lO9.4 mID SL. 
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finely serrated. Eye moderate in size, with a row of bony knobs on upper part. 
Infraorbital ridge with three large spines. A spine on lachrymal between infraor­
bital ridge and orbit. Mouth inferior, lower jaw far behind upper one. Maxillary 
reaching slightly before anterior margin of orbit, with 13 barbels. Lower jaw with 
two barbels at middle of dentary. Preopercular spines four, uppermost with a well 
laterally expanded keel, large, other three small. No cirri nor barbels on gular 
region and gill membranes. Gill membranes united, joined to isthmus without free 
fold. Teeth on jaws, no teeth on prevomer and palatine. 

Dorsal fins two, separated in short distance. First dorsal fin originating fairly 
late on head, at fifth plate of dorsolateral row. Anal fin originating at middle of 
body, just below posterior end of first dorsal fin. Pectoral fin sublateral, never 
reaching anal origin. Pelvic fin small, short, just below of pectoral fin base. 
Caudal fin moderate in size, truncate. Anus far forward of anal origin, just behind 
pelvic fin base. 

A well developed spine on plates of middorsal, dorsolateral, supralateral, and 
infralateral rows. Plates of ventrolateral row, with a well developed sharp spine 
anteriorly, blunt posteriorly. Midventral plates smooth. A blunt spine on breast 
plates. First seven plates of lateral line with a well developed spine, other plates 
smooth, without spine. Subpectoral plate 5-6, with a spine. Head coarsely cov­
ered with bony tubercles and small spinous plates. An infraorbital plate with a 
spine. No plates on gular, united membrane. Small plates surrounding anus. 

Color. In preserved specimens, body brown, darker above, paler below. Many 
darker dashes on back. Nuchal region with two narrow cross bands. A dark streak 
from eye to tip of snout. Dorsal fin pale with dark spots. A large spot at upper 
anterior corner of first dorsal. Pectoral fin with a dark spots on base of upper lobe, 
upper lobe dusky, lower lobe pale. Pelvic and anal fins pale. Caudal fin dark, 
with pale spots. Mouth and gill cavities dark. Peritoneum pale. 

Sexual dimorphism. Not examined. 
Distribution. Off mouth of Oomu River, Okhotsk coast of Hokkaido; Shana 

Bay, Iturup I. 
Remarks. Schmidt (1904) considered that Podothecus hamlini was a synonym 

of P. gilberti. Schmidt's view has been accepted by many workers (Soldatov and 
Lindberg, 1930; Schmidt, 1936, 1950; Matsubara, 1955; Deno, 1967 etc.). How­
ever, the validity of P. hamlini was confirmed by Kanayama (1991). The para­
lectotype examined and two additional specimens agree well with the original 
description of P. hamlini, and are easily distinguishable from P. gilberti (= P. 
sturioides = P. accipiter) in having a pair of patches of barbels on the ventral surface 
of the snout and an uppermost preopercular spine with a keel well expanded 
laterally. Thus, P. hamlini is a well differentiated species. 

P. hamlini is rare, being known only from off the Oomu River, Okhotsk coast 
of Hokkaido, and Shana Bay, Iturup I. 

Materials. 3 specimens, 90.5-109.4 mm SL. CAS-SU 5662, paralectotype, off Shana 
Bay, Iturup I., 6 September 1896; HUMZ 86872-86873, off Mouth of Oomu River, Okhotsk 
coast of Hokkaido, depth 55 m, 3 May 1979. 
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Podothecus sturioides (Guichenot, 1869) 
(Japanese name; Same-tokubire) 

Fig. 19. 
Paragonus sturioides Guichenot, 1869, pp.202-204, pI. 12, fig. 3 (original description; type 

locality, China). 
Agonus sturioides. Day, 1881, p. 67 (mentioned in text). 
Agonus gilberti Collett, 1894, pp. 670-675, pI. 45 (original description; locality, Kamchatka). 
Podothecus gilberti. Jordan and Starks, 1895, p.821 (mentioned in text). 
Podothecus accipiter Jordan and Starks, 1895, pp.816-819, pI. 88 (description; locality, 

Robben 1.). 
Podothecus sturioides. Jordan and Evermann, 1898, p.2063 (translation of original descrip­

tion by Guichenot, 1869). 
Diagnosis. In addition to the characters in the key, P. sturioides is distin­

guished from other species of Podothecus in having the following characters: no 
bony tubercles on eye ball; preopercular spine not expanded laterally; spinous 
caudal peduncle; 21-24 dorsolateral plates. 

Counts. D. VII-IX-7-9; A. 8-11; PI. 15-17; P2. I, 2; C. 6+5; Br. 6; 
V. 37-40; LLP. 36-40; PP. 3-5; MDR. 12-16; DLR. 21-24; SLR. 28-31; 
LLR. 34-36; VLR. 19-21; MVR. 14-17. 

Proportional measurements. Head 3.2-3.9 in SL; predorsal 2.6-3.1; pectoral 
fin 4.2-5.2; pelvic fin 7.2-29.3; caudal fin 5.3-7.4. Snout 2.0-2.2 in HL; orbit 
diameter 3.8-4.7; interorbital width 4.3-4.9; dorsal fin 1.9-2.9; anal fin 1.5-2.7. 
Body width 1.0-1.2 in its depth. Width of caudal peduncle 1.0-1.3 in its depth. 
Pelvic-anus length 11.8-22.7 in pelvic-anal length. 

Body elongate, slightly compressed. Head moderate in size, compressed. 
Nasal bone with two spines, one projecting forward, one upturned. Nasal bones 
attached to each other at anterior part. Nasal tube short, never reaching upper jaw. 
Snout prolonged, triangular in lateral view. Barbels on ventral surface of snout in 
three patches, one on anterior tip, two on each side just in front of upper jaw. A 
pair of ethmoidal spines in midline. Supraocular and parietal spines present. 
Frontal-parietal ridge finely serrated, slightly converged anteriorly. Temporal 
ridge serrated, ending as a small posttemporal spine. Eye moderate in size, without 
bony tubercles. Infraorbital ridge, finely serrated, ending as a small spine with a 
supplementary blunt spine. A sharp lachrymal spine above infraorbital ridge. 
Free lachrymal margin serrated, with tiny spines. Infraorbital bones well expand­
ed, completely covering cheek region, attached to lower preopercular ridge. Mouth 
inferior, upper jaw never reaching lower one, its distance 5.1-7.1 in HL. Maxillary 
reaching slightly before anterior margin of orbit. A patch of maxillary barbels, 
numbering 10-17. Two short barbels on lower jaw. Preopercular spines two, 
uppermost spine with a low keel, large, lower one small. Neither cirri nor barbels 
on lower jaw and gill membranes. Gill membranes united to each other and joined 
to isthmus. Teeth on jaws, no teeth on prevomer and palatine. 

Dorsal fins two, well separated. Interdorsal distance variable, 6.6-21.2 in HL. 
First dorsal fin originating at fourth to sixth dorsolateral plates. Anal origin just 
below end of first dorsal. Pectoral fin sublateral, may reach anal origin. Pelvic fin 
just below lower pectoral base. Anus situated pelvic fin base, slightly behind. 
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disjunct streak on midline of interorbital region. Anterior half of ventral surface of 
snout dark. Anterior patch of snout dark. Dorsal fin pale with dark spots. 
Pectoral fin pale, darker on upper lobe. A dark spot on base of upper pectoral fin. 
Caudal fin dark with a pale blotch on center. Mouth cavity pale. Gill cavity and 
peritoneum pale with pigments. 

Sexual dimorphism. Upper half of body with dark spots in male, dark dashes 
and irregular blotches in female and young. Anal fin dark in male, pale in female 
and young. Pelvic fin pale, dark tip in male. 

Pelvic fin in male longer (7.2-8.8 in SL) than those in female (22.4-29.3). 
Distribution. Japan Sea, south to Kasumi, Japan and Wonsan, Korea; Pacific 

coast of Hokkaido; Okhotsk Sea; A vatcha Bay of eastern Kamchatka. 
Remarks. Podothecus sturioides was described by Guichenot (1869) on the basis 

of a single specimen from the China Sea (the type locality, China Sea, is doubtful, 
and should perhaps be the Japan Sea). Collett (1894) later described P. gilberti, 
under the name of Agonus gilberti, based on 12 specimens from Kamchatka. 
Following Collett's (1894) work, P. accipiter was described by Jordan and Starks 
(1895), on the basis of a single specimen from Robben Island, Sakhalin, and P. 
hamlini was added by Jordan and Gilbert (1899). Schmidt (1904) synonymized P. 
hamlini with P. gilberti and suggested the possibility that P. accipiter was a 
synonym of P. gilberti. However, Schmidt (1904) did not refer to P. sturioides. 
Therefore, up until now, two species, P. sturioides and P. gilberti, have been recog­
nized. As discussed under P. hamlini, that species clearly differs from P. sturioides, 
P. gilberti and P. accipiter, and is a well differentiated species. A comparison 
between four nominal species is made in Table 4, which shows that there are no 
differences between P. sturioides, P. gilberti and P. accipiter. Part of the confusion 
of previous authors is clearly due to the differences in color pattern between male, 
female and young specimens. Male specimens have a large, dark spotted body and 
dark anal fin, whereas the female and young specimens have an irregularly marked 
body and pale anal fin (Fig. 19). Thus, it is concluded that P. gilberti and P. 
accipiter are junior synonyms of P. sturioides. 

P. sturioides is common in the northern Japan, especially around Hokkaido, and 
is a bottom dweller at depths from 10 to 150 m. 

Materials. 28 specimens, 140.5-259.5 mm SL. HUMZ 7374-7375, 7377 and 7379, off 
Western Kamchatka; HUMZ 19432, 42°30'N, 143°45'E, depth 97-140 m, off Ootsu, 30 March 
1963; HUMZ 34017 and 34181, off Kushiro, 80 m, 19 July 1974; HUMZ 45013, 45°14'N, 143° 
22'E, 140-143 m, off Esashi, 30 June 1975; HUMZ 45403, 42°32'N, 143°48'E, 87 m, 6 Septem­
ber 1975; HUMZ 45714, 42°52'N, 144°36'E, 60 m, 16 July 1975; HUMZ 45913 and 45927, 42° 
54'N, 144°36'E, 40 m, 16 July 1975; HUMZ 47490, 42°32'N, 143°48'E, 87 m, 6 September 
1975; HUMZ 53954-53955, 46°00'N, 142°32'E, 85 m, 2 June 1976; HUMZ 54083, 54085 and 
54087, 52°05'N, 155°47'E, 79-80 m, western Kamchatka, 29 May 1976; HUMZ 54136, 52°01'N, 
155°31'E, 175-180 m, western Kamchatka, 29 May 1976; HUMZ 54883, 53°01'N, 155°40'E, 53-
55 m, western Kamchatka, 30 May 1976; HUMZ 60324-60325, 52°07'N, 155°38'E, 158 m, 
western Kamchatka, 9 October 1976; HUMZ 81196-81198 and 81200, off Akkeshi, Pacific 
coast of Hokkaido, 24 June 1979; HUMZ 81240-81241, off Akkeshi, 25 June 1979. 
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Podothecus sachi (Jordan et Snyder, 1901) 
(Japanese name: Tokubire) 

Fig. 20. 
Dracisrus sachi Jordan and Snyder, 1901, pp.379-380, pI. 19 (original description; type 

locality, Aomori Bay). 
Podothecus tokubire Ishikawa, 1904, pp.2 and 15-17 (description; locality, Hokkaido). 
Podothecus xystes Snyder, 1911, pp. 541-543 (description; locality, off Nagaoka). 
Podothecus sachi. Tanaka, 1931, p. 46 (listed). 

Diagnosis. In addition to the characters in the key, P. sachi is distinguished 
from other species of Podothecus in having the following characters: no tubercles on 
eye ball; uppermost preopercular spine not expanded laterally; 26-28 dorsolateral 
plates; spinous caudal peduncle. 

Counts. D. VIII-X-12-14; A. 13-17; PI. 16-19; P2. I, 2; C. 6+5; Br. 
6; V. 42-44; LLP. 39-44; PP. 3-4; MDR. 11-14; DLR. 26-28; SLR. 29-33; 
ILR. 37-40; VLR. 24-28; MVR. 11-14. 

Proportional measurements. Head 3.4-3.7 in SL; predorsal 2.8-3.2; pectoral 
fin 4.4-5.2; pelvic fin 9.9-18.9; caudal fin 6.3-7.8. Snout 1.9-2.1 in HL; orbit 
diameter 4.1-5.1; interorbital width 3.4-5.8; dorsal fin 2.0-2.8; anal fin 0.6-2.8. 
Body width 1.0-1.2 in its depth. Width of caudal peduncle 0.8-1.2 in its depth. 
Pelvic-anus length 10.0-27.1 in pelvic-anal length. 

Body elongate, compressed. Head moderate in size, compressed. Nasal bones 
with a forward spine and an ascending spine recurved posteriorly, attached to each 
other anteriorly. Nasal tube short, never reaching upper jaw. Snout fiat, 
depressed, projecting forward beyond upper jaw. Length from snout tip to upper 
jaw 4.8-6.3 in HL. Ventral surface of snout with three patches of barbels, without 
tubercles. A pair of small spines on mesethmoid. Supraocular and parietal spines 
large. Frontal-parietal ridges nearly parallel to each other, slightly converged 
anteriorly. A small blunt spine on posterodorsal corner of orbit, just behind 
supraocular spine. Temporal ridge with a small blunt spine on pterotic, ending as 
a posttemporal spine. Eye large, without tubercles. Infraorbital ridge finely 
serrated, with a tiny spine on first infraorbital, ending as a second infraorbital spine 
with a supplementary spine. A small spine on vertical line between infraorbital 
ridge and posterior nasal tube. Free lachrymal and first infraorbital margins finely 
serrated. Cheek entirely covered with expanded second infraorbital. Mouth infe­
rior, lower jaw far from upper one (7.0-13.6 in HL). Maxillary end with a patch of 
barbels (11-17), reaching slightly before anterior margin of orbit. Two short 
barbels on lower jaw. No cirri nor barbels on lower jaw. Preopercular spines two, 
upper one large, lower one small and blunt. Opercular ridge very low. Teeth on 
jaws, no teeth on prevomer and palatine. 

Dorsal fins two, well separated. Interdorsal distance variable, 17.4-17.5 in HL. 
First dorsal fin originating at fourth or fifth plates of dorsolateral row. Anal origin 
below posterior part of first dorsal fin. Pectoral fin with a cleft, lower rays thick­
ened. Pelvic fin short, just below pectoral fin base. Anus just behind pelvic fin 
base. A long urogenital papilla in fully matured male and female. Caudal fin 
moderate in size, emarginate. 
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Fig. 20. Podothec:us sachi (Jordan et Snyder): HUMZ 42489, 348.6 mm SL, male (top). 
HUMZ 42781, 258.4 mm SL, female (bottom). 

A sharp spine on middorsal, dorsolateral, supralateral and infralateral plates. 
Spines on ventrolateral plates, sharp anteriorly, blunt posteriorly. Midventral 
plates with a tiny spine. Lateral line plates with a spine anteriorly, without spine 
posteriorly. Breast plate with a small spine. Subpectoral plates 5-7, between 
lateral line plates and infralateral plates. Tubercles or tiny plates on ethmoidal 
region and lower margin of orbit. A plate on cheek small, between second infraor­
bital and lower preopercular ridge. No plate on gular and gill membranes. Region 
between anus and anal origin with small plates. 

Color. In preserved specimens, body brown, with irregular blotches. Two 
cross bands on back, one just behind head, one on second dorsolateral plate. A dark 
blotch on axil. A dark streak on middorsal of head. Snout with a dark streak from 
snout tip to lower margin of orbit. Dark spots on postorbital region. Anterior 
patch of snout barbels dark, posterior patch pale. First dorsal fin dark, with a pale 
band. Second dorsal fin dark. Anal fin pale, darker posteriorly. Pectoral fin pale 
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Table 5. Comparison of Podothecus sachi and P. xystes. 

Present specimens of Holotype of 
P. sachi P. xystes 

Number of specimens 25 1 

Standard length (rum) 124.3-348.6 170.6 

Dorsal spines 8-lO 9 

Dorsal rays 12-14 11 

Anal rays 13-17 15 

Pectoral rays 16-19 17 

Lateral line plates 39-44 43 

Middorsal plates 11-14 13 

Dorsolateral plates 26-28 27 

Supralateral plates 29-33 32 

Infralateral plates 37-40 39 

Ventrolateral plates 24-28 26 

Midventral plates 11-14 13 

Vertebrae 42-44 43 

Number of patches of snout barbels 3 3 

with dark spots on upper base. Pelvic fin pale. Caudal fin dark. Mouth and gill 
cavities, and peritoneum pale. 

Sexual dimorphism. Second dorsal, anal and pelvic fins in male longer than 
those in female (Fig. 20). 

Distribution. Northern Japan south to Hamada, Shimane Prefecture and 
Sagami Bay; eastern coast of Korea to Peter the Great Bay. 

Remarks. Podothecus xystes was originally described by Snyder (1911), based 
on a specimen from N agaoka, Japan, for which data is shown in Table 5. There was 
no apparent difference between P. sachi and P. xystes, and the latter is considered 
to be a junior synonym of P. sachi. 

The elongation of the second dorsal, anal and pelvic fin rays in male of P. sachi 
is more remarkable than in the males of other species of Podothecus. 

P. sachi is common on muddy sand bottoms in depths of 150 m or less, and feeds 
on crustaceans and marine worms. Two female specimens of P. sachi, collected 
from off Usujiri, Hokkaido, in October, 1981, had well ripened eggs in the oviduct. 
The spawning season of this species appears to be during October to November. 

Materials. 26 specimens, 124.3-348.6 mm SL. CAS-SU 20702, holotype of Podothecus 
xystes, off Nagaoka, Japan; HUMZ 16546, Oshoro Bay, Japan Sea coast of Hokkaido, 28 
April 1959; HUMZ 16654, Oshoro Bay, 16 April 1959; HUMZ 33262, 42°26'N, 140034'E, 
Funka Bay, 18 May 1965; HUMZ 33263, 42°17'N, 140044'E, 18 May 1965; HUMZ 33287, 42° 
15'N, 140028'E, 18 May 1965; HUMZ 33496, 42°30'N, 143°45'E, depth 150 m, off Hiroo, 13 
April 1968; HUMZ 42489, 42781, 42°09'N, 139°41'E, 290 m, off Okushiri I., 4 June 1975; 
HUMZ 45728, 45732, 45734, 45769, 42°52'N, 144°36'E, 60 m, off Kushiro, 16 July 1975; 

- 59-



Mem. Fac. Fish. Hokkaido Univ. [XXXVIII 

HUMZ 45916, 42°54'N, 144°36'E, 40 m, 16 July 1975; HUMZ 47503, 42°32'N, 143°48'E, 87 m, 
off Oowu, 6 September 1975; HUMZ 48864,48867,48927, 45°54'N, 141°31'E, 95-115 m, Soya 
Strait, 3 October 1975; HUMZ 59627, off Sanriku (Miyako fish market), Iwate Pref., 13 
October 1976; HUMZ 64782, off Kamo, Yamagata Pref., 250-300 m, 26 Novenber 1977; 
HUMZ 65075, Funka Bay; HUMZ 68364-68366, 43°48'N, 14nl'E, 185-194 m, off Ohuyu, 15 
May 1977; HUMZ 87204, off Usujiri, 7 May 1980; IFES 177, off Kamaishi (Kamaishi fish 
market), December 1938. 

Genus Agonus Bloch et Schneider, 1801 
Agonus Bloch and Schneider, 1801, p.104 (type species, Cottus cataphractus Linnaeus by 

subsequent designation by Gill, 1862c). 
Aspidophorus Lacepede, 1801, p. 221 (type species, AspiMPhorus armatus Lacepede= Cottus 

cataphractus Linnaeus by subsequent designation by Jordan, 1917). 
Phalangistes Tilesius, 1814, p. 116 (type species, Cottus cataphractus Linnaeus). 
Paragonus Ribeiro, 1918, p. 787 (type species, Paragonus sertorii). 
Ribeiroa Jordan, 1920, p.564 (type species, Paragonus sertorii). 

External diagnosis. Agonus is distinguished from other genera of the family 
Agonidae in having the following characters: two dorsal fins; no barbel on snout 
tip; nasal tube short, never reaching upper jaw; nasal bones attached to each other 
anteriorly; a nonspinous rostral plate; nasal bone projecting forward beyond upper 
jaw; two nasal spines, one directed forward, one recurved posterodorsally; no 
ethmoidal spine; absence of supraocular spine; one or two pairs of barbels on 
ventral surface of snout; two or three maxillary barbels; no barbel on lower jaw 
tip; numerous short barbels on gular and gill membranes; gill membranes united, 
widely fused with isthmus; six branchiostegal rays; no occipital pit; 5-6 dorsal 
spines; 6-7 anal fin rays; 3-6 predorsal plates; supralateral plates; breast covered 
with enlarged bony plates. 

Internal diagnosis. Agonus differs from other genera of Agonidae in possessing 
the following osteological characters: lachrymal without median shelf; ascending 
process of premaxillary shorter than alveolar process; interhyal shorter than epi­
hyal; plate-like urohyal; no basihyal; three basibranchials; exoccipital never 
exposed; no tabular bone; three actinosts on pectoral girdle; two postcleithra; 
absence of postpelvic spine; no pleural rib; first dorsal proximal radial inserted 
into sixth space between sixth and seventh neural spines, supporting one spine; 
interdorsal bones continuously inserted into interneural spaces between separated 
two dorsals; one epural. 

Remarks. Schmidt (1936) included the genera Agonus, Podothecus and Le­
ptagonus in the genus Agonus. However, Andriashev (1954) discussed the status of 
Agonus and opposed Schmidt's view. As' discussed under "phylogenetic classifica­
tion," Agonus is characterized by two derived characters, a rostral plate and absence 
of a bridge of the trigeminal facial is chamber. Agonus shares a common ancestor 
with Podothecus. The common ancestor of the Agonus-Podothecus stem is the sister 
group of Agonopsis. Leptagonus has a common ancestor with the Agonus-Podothe­
cus-Agonopsis stem. Thus, the monotypic genus Agonus is well differenciated from 
both Podothecus and Leptagonus, and I therefore agree with Andriashev (1954). 

Agonus is represented by a single species, which is confined to the North Sea. 
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and ventral margin of second infraorbital. Gill membranes united, joined to isth­
mus, with posterior, narrow free margin. Teeth on jaws, no teeth on prevomer and 
palatine. 

Dorsal fins two, separated in short distance. Anal fin originating just below 
second dorsal origin. Pectoral fin sublateral never reaching anal origin. Pelvic fin 
short. Caudal fin round. 

Plates of dorsolateral, supralateral and infralateral rows, with a blunt spine 
anteriorly, smooth posteriorly. Middorsal, ventrolateral and midventral plates, and 
breast plates smooth. Anterior plate of lateral line with a small spine. Head 
coasely covered with tiny plates. Lower margin of orbit with tiny plates. No plate 
on gular, isthmus and cheek regions. Subpectoral region between lateral line and 
infralateral plates, with small plates. Anus surrounded by irregular small plates. 

Color. In preserved specimens, body brown, paler ventrally, darker dorsally. 
Six dark cross bands on body. Head darker dorsally, paler ventrally. Dorsal, 
pectoral, anal and pelvic fins pale. Dorsal fin with dark irregular blotches. 
Pectoral fin with two indistinct dark bands, one basally, one indistinct and cen­
trally. Dark spots on pectoral fin rays. Caudal fin dark, with pale margin. 
Mouth and gill cavities densely pigmented. Peritoneum pale. 

Sexual dimorphism. Not examined. 
Distribution. White Sea; Barentz Sea; Norweigian Sea; North Sea; Baltic 

Sea; English Channel. 
Remarks. In the North Atlantic, there are four species of the family Agonidae, 

Agonus cataphractus, Leptagonus decagonus, Aspidophoroides monopterygius and 
Ulcina olriki. A. cataphractus is easily distinguished from L. decagonus in having 
a forwardly projecting nasal spine, numerous short barbels on the gular and gill 
membranes, and lacking a supraocular spine. The former differs also from A. 
monopterygius and U. olriki, by having two dorsal fins, a forwardly projecting nasal 
spine, one or two barbels on the ventral surface of the snout, and numerous short 
barbels on the gular and gill membranes. In addition to its diagnostic differences, 
A. cataphractus is confined to European waters, whereas the other three are not 
encountered there. 

A. cataphractus is common in the coastal zones of Europe, and reaches 15 cm in 
SL. It feeds on crustaceans and polychaetes on the bottom, some 35-270 m in deep. 
Females deposit their eggs (1.8-2.2 mm in diameter) in the alga, Laminaria rhizoids 
(in Andriashev, 1954). In the North Sea, the spawning period is from February to 
May (May to July in Iceland). Hatching is from December to May. 

Materials. 13 specimens, 64.9-114.0 rom SL. HUMZ 64425-64434, Danish waters; 
UBC 56-93, probably English waters; UBC 57-58, Station at Plymouth, England. 

Genus Agonopsis Gill, 1862 
Agonopsis Gill, 1862c, p. 167 (type species, Aspidophorus chiloensis Jenyns). 
Stelgis Jordan and Starks, 1895, p.821, pI. xc (type species, Podotheeus vulsus Jordan et 

Gilbert, preoccupied by Stelgis pomel, a sponge). 
Averruncus Jordan and Starks, 1895, p.821 (type species, Averruncus emmelane Jordan et 

Starks). 
Xystes Jordan and Starks, 1895, p.824 (type species, Xystes axinophrys Jordan et Starks). 
Ganoideus Whitley, 1950 (type species, Stelgis vulsus). 
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External diagnosis. Agonopsis is distinguished from other genera of the family 
Agonidae in having the following characters: two dorsal fins; no barbel on snout 
tip; short nasal tube never reaching upper jaw; nasal bones attached to each other 
anteriorly; a nonspinous rostral plate; nasal bone projecting forward beyond upper 
jaw; two nasal spines, one directed forward, one recurved posterodorsally; presence 
or absence of ethmoidal spine; a spine on supraocular and parietal; a pair of 
barbels on ventral surface of snout or lacking; two or three maxillary barbels; no 
barbel on lower jaw tip; numerous short barbels or cirri on gular and gill mem­
branes; gill membranes united, widely fused with isthmus; six branchiostegal 
rays; an occipital pit; 5-9 dorsal spines; 7-11 anal fin rays; 5-7 predorsal plates; 
supralateral plates; breast covered with enlarged bony plates. 

Internal diagnosis. Agonopsis differs from other genera of Agonidae in possess­
ing the following osteological characters: lachrymal without a median shelf; 
ascending process of premaxillary shorter than alveolar process; interhyal shorter 
than epihyal; plate-like urohyal; no basihyal; three basibranchials; exposed 
exoccipital; no tabular bone; three actinosts on pectoral girdle; two postcleithra ; 
absence of postpelvic spine; no pleural rib; first dorsal proximal radial inserted 
into sixth space between sixth and seventh neural spines, supporting one spine; 
interdorsal bones continuously inserted into interneural spaces between separated 
two dorsals; one epural. 

Remarks. Agonopsis is closely similar to Agonus in having barbels or cirri on 
the gular and gill membranes, a rostral plate, and no patches of barbels on the 
ventral surface of the snout. Agonopsis clearly differs from Agonus in having an 
occipital pit, and a spine on the supraocular and parietal. 

Agonopsis is represented by three species confined to the western coast of North 
America and the Patagonian region. 

Key to the species of Agonopsis 

1a. Anal fin ray more than 10. Ascending ethmoidal spine present. Triangular 
terminal rostral plate beneath skin. Peritoneum black. .......... A. vulsa 

lb. Anal fin ray less than 10. Ascending ethmoidal spine absent. A free, 
terminal rostral plate exposed. Peritoneum silver. .. . . . . . . . . . . . . . . .. 2. 

2a. A pair of barbels on ventral surface of snout. . ............... A. sterletus 
2b. No barbel on ventral surface of snout ...................... . A. chiloensis 

Agonopsis vulsa (Jordan et Gilbert, 1881) 
Fig. 22. 

Aganus vulsus Jordan and Gilbert, 1881b, pp. 330-332 (original description; type locality, off 
Point Reyes, California). 

Podothecus vulsus. Jordan and Gilbert, 1881c, p. 454 (listed). 
Aganus valsus. Collett, 1894, pp.671 and 674 (mentioned in text). 
Stelgis vulsus. Jordan and Starks, 1895, p. 821, pI. 90 (new genus). 
Averruncus emmelane Jordan and Starks, 1895, p.821, pI. 91 (original description; type 

locality, Port Orchard, Puget Sound). 
Xystes axinophrys Jordan and Starks, 1895, p. 824, pI. 92 (original description; type locality, 

Port Orchard, Admiralty Inlet). 
Agonopsis emmelane. Wilimovsky, 1954, p. 286 (listed). 
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Agonopsis wlsa. Hubbs, Follett and Dempster, 1979, p. 20 (listed). 
Diagnosis. In addition to the characters in the key, A. vulsa is distinguished 

from other species of Agonopsis in having the following characters: eight or more 
dorsal spines; 14-15 pectoral fin rays. 

Counts. D. VIII-IX-7-9; A. 10-11; PI. 14-15; P2. I, 2; C. 6+5; Br. 6; 
V. 39-40; LLP. 40-42; PP. 6; MDR. 7-9; DLR. 29-32; SLR. 37-38; ILR. 
36-38; VLR. 29-30; MVR. 7-9. 

Proportional measurements. Head 3.7-4.0 in SL; predorsal 2.6-2.9; pectoral 
fin 5.4-5.8; pelvic fin 9.6-11.6; caudal fin 7.0-8.0. Snout 3.0-3.2 in HL; orbit 
diameter 3.4-4.0; interorbital width 6.0-7.4; dorsal fin 2.2-3.1; anal fin 2.3-2.9. 
Body width 0.8-0.9 in its depth. Pelvic-anus length 3.9-4.3 in pelvic-anal length. 

Body elongate, depressed. Spinous head small, depressed. Tiny bony plates 
four on middorsal surface of head. No ethmoidal spine. Preocular and postocular 
spines present. Two sharp spines on parietal ridge. A shallow depression present 
on occipital region. Nasal bones with a forward spine and an ascending spine 
recurved posteriorly, attached to each other. A rostral plate without spine, beneath 
skin. Nasal tube short, never reaching upper jaw. Snout pointed, projecting 
forward beyond upper jaw, with a pair of barbels. Eye moderate in size, with some 
rows of tiny bony plates on upper margin of it. Free lachrymal margin with three 
blunt spines. Infraorbital ridge with a spine. Mouth inferior, with two short 
berbels at posterior comer. Cirri on gular and gill membranes. Preopercular 
spines four, upper three large. Gill membranes united, joined to isthmus. Teeth on 
jaws, palatine and prevomer. 

Dorsal fins two, separated 4.9-8.7 in HL. Dorsal fin originating at sixth 
dorsolateral plate. Anal origin just below last dorsal spine. Pectoral fin sub lateral. 
Pelvic fin short, inserted below pectoral fin base. Anus present posterior to pelvic 
fin base. Caudal fin round. 

Sharp spines on middorsal, dorsolateral, supralateral and infralateral plates. 
Spines on ventrolateral plates, sharp anteriorly, blunt posteriorly. Midventral 
plates with a blunt spine or a knob. Breast plate with a knob, smooth. Cheek 
plates small, 2-4. Tiny plates on gular region. 

Fig. 22. Agonopsis vulsa (Jordan et Gilbert): HUMZ 17449, 105 mm SL. 
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Oolor. In preserved specimens, body brown, with six dark cross bands. Fins 
dark, with pale blotches. Peritoneum pale brown, with dark pigments. 

Sexual dimorphism. not examined. 
Distribution. West coast of North America from Strait of Georgia south to 

Puget Sound. 
Remarks. Agonopsis vulsa was first described by Jordan and Gilbert, 1881, as 

Agonus vulsus. Four years later, Jordan and Starks (1895) reported a new species, 
Averruncus emmelane. Both names have been used, until Hubbs, Follett and 
Dempster (1979) listed only Agonopsis vulsa, as one of the fishes of California, 
without any comments. A comparison of the holotype of Agonopsis vulsa with the 
original description of A. emmelane, showed that no differences existed between 
them. 

A. vulsa is confined to the West coast of North America, living on the muddy 
bottom in 55-75 m. 

Materials. 5 specimens, 88.9-118.0 mm SL. HUMZ 17445-17447, 17449, off Vancouver, 
Canada, 26 Feb. 1934; USNM 27756, holotype of Agonus vulsus, Pt. Reyes, California, 1880. 

Agonopsis sterletus (Gilbert, 1898) 
Fig. 23. 

Averruncus sterletus Gilbert, in Jordan and Evermann, 1898, pp. 2069 and 2071-2072 (original 
description; type locality, off Coronado L, southern California). 

Agonopsis sterletus. Fitch, 1966, p. 123 (in key). 
Diagnosis. In addition to the characters in the key, A. sterletus is distinguished 

from other species of Agonopsis in having the following characters: seven dorsal 
spines; 12-13 pectoral fin rays; anal fin originating below interdorsal space near 
second dorsal origin. 

Oounts. D. VII-7; A. 8-9; PI. 12-13; P2. I, 2; C. 6+6; Br. 6; V. 38-
39; LLP. 39-40; PP. 6; MDR. 8-9; DLR. 28; SLR. 36-37; ILR. 35-36; 
VLR. 27-28; MVR. 8-9. 

Proportional measurements. Head 4.3-4.6 in SL; predorsal 3.0-3.2; pectoral 
fin 5.4-6.0; pelvic fin 9.4-10.4; caudal fin 6.6-7.8. Snout 3.7 in HL; orbit diame­
ter 3.5-3.6; interorbital width 7.6-7.8; dorsal fin 2.4-2.6; anal fin 2.5-2.8. Body 
width 0.8 in its depth. Pelvic-anus length 5.7 in pelvic-anal length. 

Body slender, tapering to caudal peduncle. Head moderate in size, depressed. 
A row of tiny plates on middorsal surface of head. No ethmoidal spine. A sharp 
spine on preocular and postocular. Frontal-parietal ridge with three spines. A 
depression present just behind head. Snout short, pointed. Nasal bones attached 
to each other, with a forwardly projecting spine and an upturned one. A rostral 
plate nonspinous; egg like shaped. A pair of short barbels present on ventral 
surface of snout. Nasal tube short. Eye moderate in size, with prickles on upper 
margin. Free lachrymal margin smooth, with two blunt spines and a sharp spine. 
Infraorbital ridge expanded laterally, ending as a spine. Mouth moderate in size, 
inferior. Maxillary beyond anterior margin of orbit, with two barbels on posterior 
end. Cirri on gular and gill membranes. Preopercular spines four. Gill mem­
branes united, joined to isthmus. Teeth on jaws, palatine and prevomer. 

Dorsal fins two, separated. Interdorsal distance 3.7-4.5 in HL. Dorsal fin 
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Fig. 23. Agonopsis sterletus (Gilbert): LACM 2082, 106.6 mm SL. 

originating sixth dorsolateral plate. Anal origin below interdorsal space, near 
second dorsal origin. Pectoral fin sublateral, never reaching anal origin. Pelvic fin 
short, just below pectoral fin base. Anus present near pelvic fin base. Caudal fin 
small, round. 

A sharp spine on middorsal, dorsolateral, supralateral, and infralateral plates. 
A spine on ventrolateral plates sharp anteriorly, blunt posteriorly. Midventral 
plates with a knob. Breast plates smooth, with a knob. Cheek plate small, with 
a spine or a knob. Tiny plates present on gular region. 

Color. In preserved specimens, body brown, with seven dark bands. Fins 
dark. Pectoral and caudal fins with two bands, one at fin base, one at posterior half. 
Peritoneum silver, without pigments. 

Sexual dimorphism. Not examined. 
Distribution. Coast of southern California. 
Remarks. Agonopsis sterletus is considered to be a sister species of A. chiloensis 

based on two synapomorphies, the attachment between the frontal and parasphenoid 
and the posterior insertion of the first anal pterygiophore. The former is confined 
to the west coast of North America, but the latter distributes only off Patagonian 
Region of South America. 

Materials. 2 specimens, 108.7-119.0 mm SL. LACM 20821-2, East of Long Point, 
Santa Catalina 1., California, 45-50 fathoms, 10 August 1941. 

Agonopsis chiloensis (Jenyns, 1842). 
Fig. 24. 

Aspidophorus chiloensis Jenyns, 1842, p. 30 (original description; type locality, west coast of 
northern Patagonia). 

AspiiWphorus niger Kroyer, 1845, pp. 238 and 249 (description). 
Agonus niger. Giinther, 1860, p. 215 (description; locality, Valparaiso). 
Agonus chiloensis. Giinther, 1860, p. 216 (description; locality, coast of Chile). 
Agonopsis chiloensis. Gill, 1862c, p. 167 (listed). 
Agonopsis asperoculis Thompson, 1916, pp. 404 and 409-411, pl. 2, fig. 1 (original description; 
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locality, South of La Plata River). 
Diagnosis. In addition to the characters in the key, A. chiloensis is distin­

guished from other species of Agonopsis in having the following characters: 5-7 
dorsal spines; 12-13 pectoral fin rays; anal fin originating slightly before second 
dorsal fin. 

Counts. D. V-VII-6-8; A. 7-9; PI. 12-13; P2. I, 2; C. 6+6; Br. 6; V. 
38-40; LLP. 38-42; PP. 5-7; MDR. 8-11 ; DLR. 25-29; SLR. 35-38; ILR. 
35-37; VLR. 25-28; MVR. 8-12. 

Proportional measurements. Head 4.0-4.4 in SL; predorsal 3.6-3.9; pectoral 
fin 5.4-6.2; pelvic fin 8.2-12.4; caudal fin 6.6-7.5. Snout 3.6-3.9 in HL; orbit 
diameter 3.2-4.2; interorbital width 5.5-7.2; dorsal fin 2.6-3.0; anal fin 2.3-2.9. 
Body width 0.8-0.9 in its depth. Pelvic-anus length 4.5-5.6 in pelvic-anal length. 

Body elongate, depressed, gradually tapering from immediately behind head to 
caudal region. Caudal peduncle slightly compressed. Head depressed, with a row 
of tiny bony plates present on middorsal surface. Ethmoidal spine absent. 
Preocular, postocular, tympanic, parietal and supracleithral spines present. Oc­
cipital region concave. Snout short, projecting forward beyond upper jaw, with a 
pair of barbels. Nasal bone attached to each other at anterior part. Nasal spines 
two, one projecting forward, and one ascending and toward to back. A terminal 
rostral plate lacking a spine. Nasal tube short, never reaching upper jaw. Eye 
moderate in size, with some rows of tiny bony plates on upper margin. Free 
lachrymal margin with three blunt spines. Mouth inferior. Lower jaw including 
upper one. Maxillary end reaching below middle of eye, with two barbels. Tiny 
cirri present on ventral surface of lower jaw and gill membranes. Gill membranes 
united with each other, joined to isthmus, without free fold. Preopercular spines 
three, uppermost spine large. Teeth on jaws, palatine and prevomer. 

Dorsal fins two, well separated. Interdorsal distance 2.5-4.0 in HL. First 
dorsal fin originating backward, sixth dorsolateral bony plate. Anal fin originating 
at a little backward of middle of body. Second dorsal origin present above anal 

Fig. 24. Agrmapsis chiloensis (Jenyns): BMNH 1132, 109.8 rom SL. 
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origin. Pectoral fin sublateral. Pelvic fin slender, short. Caudal fin small, round. 
Body plates with a spine or a knob. Ventral surface smooth, without spines. 

Lateral line plates without spines. Five bony plates present below infraorbital 
bones. Gular region with tiny bony plates. 

Color. In preserved specimens, body brownish with five dark vertical bands. 
Ventral pale. Head brown, ventral surface pale. Dorsal fins pale, with dark spots. 
Anal fin pale, with dark base. Pectoral and caudal fins with dark bands at basal 
and posterior parts. Pelvic fin pale. Peritoneum pale, silver like. 

Sexual dimorphism. Not examined. 
Distribution. Coast of Chile and Patagonian-Falklands regions. 
Remarks. Agonopsis chiloensis is living in the shallow waters, in 15-75 m. 

Materials. 12 specimens, 79.8-lO9.8 mm SL. BMNH 1132-1142, East of Falkland I., 
depth 82 m, 23 February 1927. 

3. Subfamily Anoplagoninae Gill, 1862 
Anoplagoninae Gill, 1862d, p. 260. 
Aspidophoroidinae Jordan and Evermann, 1898, p.2033. 
Bathyagoninae Lindberg, 1971, pp. 223-226. 
Bothragoninae Lindberg, 1971, pp. 223-226. 
Xenertminae Leipertz, 1988, p. 69. 

External diagnosis. Anoplagoninae are distinguished from other subfamilies of 
the family Agonidae in having the following characters: an enlarged rostral plate 
on snout tip; nasal bones never projecting forward beyond upper jaw; concave 
upper margin of orbit; gill membranes joined to isthmus; terminal mouth, rarely 
superior; predorsal region never highly elevated. 

Internal diagnosis. Anoplagoninae differ from other subfamilies of Agonidae 
in possessing the following osteological characters: attachment among lachrymal, 
nasal and a rostral plate; absence or rare presence of attachment between entopter­
ygoid and metapterygoid; one rostral plate; smooth anterior free nasal margin; 
absence of forward projection of nasal; absence or rare presence of attachment 
between prevomer and ethmoid; small anterior process of ethmoid; concave dorsal 
margin of orbit; three actinosts on pectoral girdle; no pore between actinosts; no 
or one tabular bone; absence or rare presence of inner pelvic keel; posterior in­
sertion of dorsal pterygiophores; no or one spine on first dorsal pterygiophore; 
continuous spinous dorsal pterygiophore; one epural. 

Remarks. The subfamily Anoplagoninae contains seven genera, Bothragonus, 
Bathyagonus, Xenertmus, Odontopyxis, Ulcina, A spidophoroides , and Anoplagonus. 

Genus Bothraganu8 Gill, 1881 
Bothragonus Gill, in Jordan and Gilbert, 1881e, p.454 (type, Hypsagonus swanii Steindach­

ner). 
External diagnosis. Bothragonus is distinguished from other genera of the 

family Agonidae in having the following characters: two dorsal fins; dorsal fin 
with 2-4 spines and 4-5 rays; 4-6 anal fin rays; 11-12 pectoral fin rays; no snout 
barbel; nasal tube never reaching upper jaw; nasal bones attached to each other; 
a nonspinous rostral plate; nasal bone about equal to upper jaw; absence of 
ethmoidal and parietal spines; lower jaw included in upper jaw; maxillary with 
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one or two flaps; no barbel on lower jaw tip; teeth on palatine and prevo mer ; six 
branchiostegal rays; a large occipital pit just behind head; interdorsal distance 
1.7-3.9 in HL; 32-38 vertebrae; 6-8 predorsal plates; 31-36 lateral line plates. 

Internal diagnosis. Bothragonus differs from other genera of Agonidae in 
possessing the following osteological characters: attachment between lachrymal and 
nasal bone; an infraorbital shelf; ascending process of premaxillary shorter than 
alveolar process; a short interhyal; plate-like urohyal; no basihyal; three basi­
branchials; exposed exoccipital; three actinosts on pectoral girdle; two postcleith­
ra; a postpelvic spine; no pleural rib; posterior insertion of pterygiophore; poste­
rior insertion of anal pterygiophore; two epurals. 

Remarks. This genus is represented by two species, B. swani and B. oc­
cidentalis. The former is confined to the western coast of North America, from 
Kodiak I. to California, but the latter is distributed in the waters of the Far East. 

Key to the species of Bothragonus 

1a. Dermal processes present in an occipital pit. Middorsal plate 6 or less. 
Midventral plate 3 or less. Infraorbital plate 3 or less. . ....... B. swani 

lb. No dermal process in an occipital pit. Middorsal plate 12 or more. Mid­
ventral plate 10 or more. Infraorbital plate 5 or more. . ... B. occidentalis 

Bothragonus swani (Steindachner, 1877) 
(Japanese name: Debu-saitokubire) 

Fig. 25. 
Hypsagonus swanii Steindachner, 1877, pp. 192-195, pI. 4 (original description; type locality, 

Port Townsend, Washington). 
Bothragonus swani. Gill, in Jordan and Gilbert, 1881c, p.454. 
Bothragonus swanii. Bean, 1882, p.264 (locality, Puget Sound). 

Diagnosis. In addition to the characters in the key, B. swani is distinguished 
from another species of Bothragonus, B. occidentalis, in having 32 vertebrae. 

Oounts. D. III-IV-4-5; A. 4-5; PI. 12; P2. I, 2; C. 7+5-6; Br. 6; V. 
32; LLP. 31; PP. 6; MDR. 5-6; DLR. 21; SLR. 26-27; ILR. 28-30; VLR. 
22-23; MVR. 2-3. 

Proportional measurements. Head 2.6-2.7 in SL; predorsal 1.8; pectoral fin 
3.4-3.7; pelvic fin 5.8-5.9; caudal fin 6.0-6.3. Snout 4.1-4.3 in HL; orbit diame­
ter 6.1-6.2; interorbital width 3.9-4.2; dorsal fin 7.4-7.7; anal fin 3.7-3.8. Body 
width 0.9 in its depth. Width of caudal peduncle 2.6-3.1. Pelvic-anus length 3.4-
4.2 in pelvic-anal length. 

Body rhomboid, highest at dorsal origin. Head depressed. A large pit present 
just behind head, with three bony processes at its posterior margin. A nasal spine 
blunt, recurved posterodorsally. Nasal tube never reaching upper jaw. Snout 
round, never beyond upper jaw. Nasal bones attached to each other anteriorly. A 
rostral plate nonspinous, oval. No ethmoidal spine. A postorbital knob present. 
Eye small, with tubercles on upper margin. A band of prickles surrounding lower 
half of orbital margin. Interorbital wide, concave. A pentagonal depression on 
dorsal surface of head just behind orbit. Second infraorbital bone with a large 
knob. Free lachrymal margin with three knobs. Maxillary never reaching below 
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Fig. 25. Bothragonus swani (Steindachner): HUMZ 51922, 49.4 mm SL. 

anterior margin of orbit. A flap on maxillary end. Upper jaw included in lower 
one. Teeth in band on jaws, palatine and prevo mer. Gill membranes united, 
broadly fused with isthmus. 

Dorsal fins two, well separated each other, 3.2-3.9 in HL. First dorsal fin tiny, 
originating at the seventh plate of dorsolateral row. Pectoral fin lanceolate, sub­
lateral. Anus slightly behind pelvic fin base. Caudal fin truncate. 

Body covered with bony plates. Plates smooth, with a knob. Unpaired plates 
of dorsolateral row two to three just in front of first dorsal origin, and two between 
two dorsals. Unpaired plates two on middorsal just behind head. Infraorbital 
plates two, without spine. Subpectoral plates large two and tiny one. Prepelvic 
plates II + 2. Tiny tubercles on branchiostegal rays, gular region and jaws, and 
united gill membranes. 

00 lor. In preserved specimens, body brown with three cross bands. Dorsal, 
anal and pelvic fins pale with dark spots. Pectoral fin dark with a pale band. 
Caudal fin pale, with dark bands distally and basally. Mouth and gill cavities dark. 
Peritoneum pale. 

Distribution. Kodiak I. to Lion Rock, San Luis Obispo Co. (about 35°N). 
Remarks. Bothragonus swani is a shallow water dweller, and is frequently 

captured in tide pools. 
Materials. 2 specimens, 47.5-49.5 mID in SL. HUMZ 51922, 38°54'N, 123°43'W, depth 

40-50 feet, off Arena Cove, Mendocino Co., California, U.S.A., 17 August 1972; UBC 53-263, 
500 34'N, 126°58'W, off Alort Bay, Vancouver I., British Columbia, Canada, November 1950. 
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Bothragonus occidentalis Lindberg, 1935 
(Japanese name: Saitokubire) 

Fig. 26. 
Bothragonus oreidentalis Lindberg, 1935, pp. 1223-1227, figs. 1-2 (original description; type 

locality, Suaukhy Bay, vicinity of Petrov 1., about 43°N, 132°E, depth 35 ill). 
Diagnosis. In addition to the characters in the key, B. occidentalis is distin­

guished from B. swani in having 37-38 vertebrae. 
Counts. D. II-IV-4-5; A. 6; PI. 11; P2. 1,2; C. 6+6; Br. 6; V. 37-38; 

LLP. 33-36; Gr. 0+3 (1 specimen); PP. 8; MDR. 12-13; DLR. 23-24; SLR. 
32-33; ILR. 34-35; VLR. 25-26; MVR. lO-l1. 

Proportional measurements. Head 3.2-3.6 in SL; predorsal 2.2-2.4; pectoral 
fin 4.6-5.4; pelvic fin 7.1-8.0; caudal fin 6.9-7.5. Snout 3.8-4.6 in HL; orbit 
diameter 5.6-9.6; interorbital 3.5-4.5; dorsal fin 16.8-26.3; anal fin 3.5-4.4. Body 
width 0.7-0.8 in its depth. Width of caudal peduncle 3.3-5.2 in its depth. 
Pelvic-anus length 2.9-3.6 in pelvic-anal length. 

Body elongate, depressed anteriorly, compressed posteriorly. Head depressed, 
smooth. A large pit just behind head, without dermal process in it. A nasal spine 
blunt. Nasal tube very short, never reaching upper jaw. Nasal bones attached to 
each other anteriorly. An oval rostral plate nonspinous. Ethmoid region smooth, 
without spine. A postorbital knob present. Snout short, never beyond upper jaw. 
Eye small, with 2-3 rows of papilla on its dorsal part. Interorbit wide, concave. A 
row of bony tubercles surrounding lower margin of orbit. Upper jaw included in 
snout. Second infraorbital bone with a large knob. Free lachrymal margin smooth 
without projection. Maxillary reaching anterior margin of orbit or not. Maxillary 
end with two flaps. Lower jaw included in upper jaw. Teeth on jaws, prevo mer 
and palatine. Gill membranes widely united, fused with isthmus. Preopercular 
spines three, uppermost large and blunt. 

Two dorsal fins well separated each other, 1.7-2.2 in HL. First dorsal fin tiny. 
Dorsal origin between nineth dorsolateral plates. Pectoral fin sub lateral, lanceolate. 
Anus behind pelvic fin base in short distance. Caudal fin round. 

Body plates with a tiny blunt spine. Seven unpaired plates of dorsolateral row 
between two dorsals. Unpaired plates on mid predorsal region. Infraorbital plates 
5-6. Subpectoral plates six or more as a patch. Prepelvic plates three at breast, 

Fig. 26. Bothragonus OCC'iMntalis Lindberg: HUMZ 72239, 48.2 mm SL. 
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one paired plates and three unpaired plates. Small plates with a knob on branchio­
stegal rays, gular region and gill membranes. Small bony plates surrounding anus. 

Color. In preserved specimens, body dark with a pale cross band at nape. All 
fins, except for pelvic fin, dark. Second dorsal and anal fins with pale spots. 
Pectoral fin with a wide pale band at middle part and pale margin. Caudal with 
5-7 irregularly narrow stripes at its middle parts, pale marginally. Pelvic fin pale 
with dark spots. Oral and gill cavities dark. Peritoneum pale. 

Distribution. Peter the Great Bay; off Omu, Okhotsk coast of Hokkaido; off 
Konbumori, near Kushiro; Habomai I., Kuril Is. 

Remarks. Bothragonus occidentalis was reported from Japan by Kanayama and 
Maruyama (1979), based on four specimens collected off Omu and Konbumori. 

Materials. 4 specimens, 32.8-48.2 mID in SL, from Japanese waters. HUMZ 72239, 440 

40'N, 142°57'E, depth 30 m, off Omu, 7 September 1976; HUMZ 77436-77438, 42°56'N, 1440 

31'E, depth 35 m, off Konbumori, 10 August 1978. 

Genus Bathyagonus Gilbert, 1890 
Bathyagonus Gilbert, 1890, p. 89 (type species, Bathyagonus nigripinnis Gilbert). 
Asterotheca Gilbert, 1915, pp. 343-344 (type species, Xenochirus pentacanthus Gilbert). 

External diagnosis. Bathyagonus is distinguished from other genera of the 
family Agonidae in having the following characters: two dorsal fins; no barbel on 
snout tip; short nasal tube, never reaching upper jaw; nasal bones attached to each 
other anteriorly; an enlarged rostral plate with three upturned spines; no eth­
moidal spine; maxillary with two barbels at its posterior comer; presence or 
absence of cirri on mandible; gill membranes united, fused with isthmus with a free 
fold; six branchiostegal rays; a pair of shallow occipital pits; 5-8 dorsal spines; 
5-7 anal rays. 

Internal diagnosis. Bathyagonus differs from other genera of Agonidae in 
possessing the following osteological characters: an infraorbital shelf; ascending 
process of premaxillary shorter than alveolar process; interhyal shorter than epi­
hyal; urohyal with a lateral keel; no basihyal; three basibranchials; exoccipital 
slightly exposed; three actinosts on pectoral girdle; two postcleithra; no pleural 
rib; one epural. 

Remarks. The genus Bathyagonus contains four species, B. nigripinnis, B. 
pentacanthus, B. alascanus, and B. infraspinatus. These species are benthic 
dwellers, confined to the west coast of North America. 

Key to the species of Bathyagonus 

1a. Lower jaw projecting forward beyond upper jaw. All fins uniformly black. 
...................................................... B. nigripinnis 

lb. Jaws equal or lower jaw included in upper one. All fins not uniformly black. 
................................................................ 2. 

2a. Lateral line plates 44 or more. Dorsolateral plates 26 or more. Supralateral 
plates 40 or more. Infralateral plates 39 or more. . ....... B. pentacanthus 

2b. Lateral line plates 41 or less. Dorsolateral plates 24 or less. Supralateral 
plates 38 or less. Infralateral plates 37 or less. ...................... 3. 

3a. Free lachrymal margin smooth. A spine on lachrymal. Gill membranes 
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without a posterior free fold. . ............................. B. alascanus 
3b. Free lachrymal margin with three spines directed forward. Two spines on 

lachrymal. Gill membranes with a narrow, posterior free fold. . ........ . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. infraspinatus 

Bathyagonus nigripinnis (Gilbert, 1890) 
(Japanese name: Soko-tokubire) 

Fig. 27. 
Bathyagonus nigripinnis Gilbert, 1890, p.89 (original description; type locality, coast of 

Washington and Oregon). 
Diagnosis. In addition to the characters in the key, B. nigripinnis is distin­

guished from other species of Bathyagonus in having the following characters: first 
preopercular spine with a supplementary spine; no barbel on mandible; lachrymal 
with serrated ridge; 42-46 lateral line plates. 

Counts. D. VI-VIII-6-7; A. 6-8; PI. 14-17; P2. I, 2; C. 6+5; Br. 6; 
V. 43-46; LLP. 42-46; Gr. 0-2+0-1+11-17; PP. 7-8; MDR. 15-17; DLR. 
25-28; SLR. 39-43; ILR. 38-42; VLR. 21-42; VLR. 21-27; MVR. 16-19. 

Proportional measurements. Head 4.5-5.0 in SL; predorsal 3.2-3.6; pectoral 
fin 5.1-6.0; pelvic fin 13.0-23.5; caudal fin 7.2-10.6. Snout 3.3-3.6 in HL; orbit 
diameter 2.7-3.1; interorbital width 9.3-13.5; dorsal fin 2.0-2.4; anal fin 2.1-2.6. 
Body width 0.7-0.9 in its depth. Width of caudal peduncle 0.7-1.0 in its depth. 
Pelvic-anus length 8.6-15.4 in pelvic-anal length. 

Body slender, depressed. Head depressed, paddle like in dorsal view. A 
postocular spine at posterior upper corner of orbit. Two spines on parietal. 
Posttemporal ridge prominent, with two or three spines. Infraorbital ridge well 
developed, serrated, ending as a sharp spine directed posterolaterally. Free la­
chrymal margin finely serrated. Preopercular spines two; upper one with a supple­
mentary spine larger than lower one. Opercle with a serrated ridge. Nasal bone 
with a spine, separated each other. Anterior end of nasal bone attached to a rostral 
plate. A rostral plate with five points; of these, one directed posterodorsally, two 
dorsolaterally, two laterally. Interorbital space concave. Two to four spinous 
plates below infraorbital bones. Snout moderate in size, flat dorsolaterally. Lower 
jaw projecting forward beyond upper jaw. Two flesh barbels on maxillary, poste­
rior one larger than anterior. Maxillary end never reaching anterior margin of orbit. 
No barbel nor cirri on mandible. Eye large, with 1-5 bony tubercles or lacking. 
Gill membranes united and broadly fused with isthmus. No plate on gill mem­
brane. Two or three plates on gular region. Villiform teeth on jaws, prevomer and 

Fig. 27. Bathyagonus nigripinnis (Gilbert): HUMZ 84261. 

-73 -





1991J KANAYAMA: Taxonomy and phylogeny of Agonidae 

Fig. 28. Bathyagonus pentacanthus (Gilbert): HUMZ 62264. 

Pelvic-anus length 14.3-22.3 in pelvic-anal length. 
Head moderate, slightly depressed. A sharp postocular spine on upper corner 

of orbit. Two spines on parietal, one large and directed backward, one on anterior 
base of large sipne as a prominent knob. Posttemporal ridge with three sharp spines 
and ending a sharp spine directed posteriorly as a posttemporal spine. Infraorbital 
ridge weakly serrated with three spines: one on lachrymal, two on second infraor­
bital. Free lachrymal margin undurated with a spine directed posteriorly. Two 
preopercular spines. Nasal with a recurved spine, attached to each other. A rostral 
plate with five points; one directed dorsally, two dorsolaterally, two directed 
laterally. Three spinous plates below infraorbital. Interorbital slightly concave. 
Snout short pointed. Mouth small. Lower jaw slightly included. One or two 
fleshy barbels on maxillary end. Two short barbels on mandible. Maxillary 
reaching anterior margin of orbit. Eye large, with a row of spinous tubercles. Gill 
membrane united, widely fused with isthmus and lacking a fold. Nonspinous plates 
on gular and united gill membrane. Villiform teeth on jaws, prevomer and palatine. 

Two dorsal fins well separated, 2.8-3.7 in HL. Anal fin originating at middle 
of interdorsal space. Caudal fin truncate. Pectoral fin with a notch, lower three or 
four rays thickened. 

Blunt spines on dorsolateral, middorsal, supralateral, infralateral, and 
ventrolateral plates. Midventral plates without spines. Prepelvic area covered 
with nonspinous plates. Upper half of prepectoral region without plates. Anus 
plates present. 

Color. In preserved specimens, body brown with darker five bands. Dorsal 
and anal fins pale with darker band. Pectoral and pelvic fins pale. Caudal fin 
dark. Mouth pale. Gill cavity pigmented. Peritoneum dark. 

Sexual dimorphism. Pelvic fin longer in male (12.9-15.1 in SL) than those in 
female (15.1-16.9). 

Distribution. Gulf of Alaska to southern California, depth 137-9lO m. 
Remarks. Sasaki (1972) reported that Bathyagonus pentacanthus was rather 

common, and had been found in all areas investigated, but Fitch (1973) doubted the 
accuracy of the former's identifications. Examination of Sasaki's collection are 
confirmed their identity as B. pentacanthus, but the collection data does not 
necessarily indicate frequent occurrance of the species. 

Evermann and Goldsborough (1907) erroneously recorded B. pentacanthus from 
the Bering sea. However, the species is now considered to occur only in waters from 
Gulf of Alaska to southern California. 

Materials. 7 specimens, 158.6-180.2 mID SL. CAS 16708 (3 specimens), 36'20'45"N, 
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122°06'15"W, 208 fIllS., 12 November 1935; HUMZ 40420-40422, 5rl5'N, 1300 25'W, 367 m, 15 
May 1969; HUMZ 62264, 55°23'N, 134°52'W, 15 June 1969. 

Bathyagonus alascanus (Gilbert, 1896) 
Fig. 29. 

Xenochirus alascanus Gilbert, 1896, p.438 (original description; type locality, vicinity of 
Unimak Pass and north and south of the Aleutian Is., depth 35-138 fIllS). 

Xenertmus alascanus. Gilbert, 1904, pp. 262-263 (listed). 
Asterotheca alascana. Gilbert, 1915, p.344 (key). 
Xenertmus alascanus. Kincaid, 1919, p.36 (short description). 
Bathyagonus alascanus. Fitch, 1973, p.817 (reexamination of Evermann and Goldsbor­

ough's specimens as Xenochirus pentacanthus). 
Diagnosis. In addition to the characters in the key, B. alascanus is distin­

guished from other species of Bathyagonus in having the following characters: first 
preopercular spine without a supplementary spine; one or two barbels on mandible. 

Counts. D. V-VII-5-7; A. 6-7; PI. 14-15; P2. I, 2; C. 6+5; Br. 6; V. 
39; Gr. 1-2+9-11; LLP. 39-41; PP. 7; MDR. 12-14; DLR. 23-24; SLR. 36-
37; ILR. 34-36; VLR. 20-22; MVR. 13-15. 

Proportional measurements. Head 4.2-4.5 in SL; predorsal 2.8-3.0; pectoral 
fin 4.4-5.5; pelvic fin 9.8-14.0; caudal fin 7.1-8.3. Snout 3.3-3.6 in HL; orbit 
diameter 2.6-2.8; interorbital width 6.4-8.5; dorsal fin 2.2-2.6; anal fin 2.3-2.8. 
Body width 0.8-1.0 in its depth. Width of caudal peduncle 0.8-1.0 in its depth. 
Pelvic-anus length 7.5-8.5 in pelvic-anal length. 

Body elongate, slender. Head moderate in size, somewhat depressed. Post­
ocular and parietal spines present. Two spines on infraorbital ridge; one on la­
chrymal; one on second infraorbital. Free lachrymal margin smooth, without 
spine. Preopercular spines two, without a supplementary spine. Nasal bone with 
an upturned spine. A rostral plate with seven points; one dorsally, two dorsolater­
ally, two ventrolaterally, two laterally. Lower jaw included in upper one. Two 
barbels on posterior comer of maxillary. One or two tiny barbels on mandible. 
Eye moderate in size, with a row of bony tubercles. Gill membranes united, joined 
to isthmus, without free fold. Villiform teeth on jaws, prevomer and palatine. 

Two dorsal fins well separated, its distance 4.2-8.7 in HL. Lower pectoral fin 
rays exserted. Pelvic fin short. Anal fin originating below between first dorsal end 
and second dorsal origin. 

Sharp spines on dorsolateral, middorsal, supralateral, and infralateral plates. 

Fig. 29. Bathyagonus alascanus (Gilbert). Taken from Hart, 1973. 
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