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Figure 3. Dorsal aspects of circumorbital bones in (A) Trachichthys australis, (B) Beryx decadactylus, 

(C) Diretmus argenteus and (D) Neoniphon sammara. IO3, third infraorbital; SS, subocular shelf. Scales 

indicate 5 mm. 

Figure 4. Lateral aspects of circumorbital bones in (A) Anomalops katoptron, (B) Neoniphon sammara 

(C) Hoplostethus mediterraneus and (D) Paratrachichthys trailli. Scales indicate 5 mm. 
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Figure 5. Lateral (upper), dorsal (middle) and ventral (lower) aspects of neurocranium in Hispidoberyx 

ambagiosus. BO, basioccipital; BS, basisphenoid; ET, ethmoid; EO, exoccipital; EP, epiotic; F, frontal; 

IC, intercalar; IO6, sixth infraorbital; LET, lateral ethmoid; N, nasal; PRO, prootic; PS, parasphenoid; 

PTO, pterotic; PTS, pterosphenoid; SO, supraoccipital; SPO, sphenotic; V, vomer. Scale indicates 5 mm. 
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Figure 6. Dorsal aspects of neurocranium in (A) Stephanoberyx monae, (B) Gibberichthys pumilus, (C) 

Hoplostethus mediterraneus, (D) Ostichthys japonicus, (E) Centroberyx lineatus and (F) Melamphaes 

typhlops. Arrows indicate anterolateral process of ethmoid. F is shown as mirror image. Scales indicate 5 

mm. 
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Figure 7. Lateral (upper) and medial (lower) aspects of upper jaw in Hispidoberyx ambagiosus. ACP, 

ascending process; ALP, alveolar process; ARP, articular process; CC, cranial condyle; LP, lateral 

process; M, maxilla; PC, premaxillary condyle; PM, premaxilla; PMP, post maxillary process; ROC, 

rostral cartilage; SM, supramaxilla. Scale indicates 5 mm. 

Figure 8. Lateral (upper) and medial (lower) aspects of lower jaw in Hispidoberyx ambagiosus. AA, 

anguloarticular; CM, coronomeckelian; D, dentary; MC, Meckelian cartilage; RA, retroarticular. Scale 

indicates 5 mm. 
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Figure 9. Lateral aspects of upper jaw and anterior part of suspensorium in Rondeletia loricata. M, 

maxilla; MPL, median palato-maxillary ligament; PAL, palatine. Scale indicates 5 mm. 

Figure 10. Lateral aspect of upper jaw in (A) Neoniphon sammara, (B) Beryx decadactylus (C) 

Scopelogadus mizolepis and (D) Cetostoma regani. Scales indicate 5 mm. 
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Figure 11. Lateral (upper) and medial (lower) aspects of suspensorium and opercular bones in 

Hispidoberyx ambagiosus. ECP, ectopterygoid; ENP, endopterygoid; HM, hyomandibular; IOP, 

interopercle; MT, metapterygoid; OP, opercle; PAL, palatine; POP, preopercle; Q, quadrate; SOP, 

subopercle; SY, symplectic. Scale indicates 5 mm. 
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Figure 12. Lateral aspects of anterior portions of upper jaw and suspensorium in Hispidoberyx 

ambagiosus. M, maxilla; PAL, palatine; PM, premaxilla; XI, ethmo-maxillary ligament; XII, palato-

premaxillary ligament. Scale indicates 5 mm. 

Figure 13. Lateral aspects of suspensorium and opercular bones in (A) Hoplostethus mediterraneus, (B) 

Neoniphon sammara, (C) Anoplogaster cornuta and (D) Diretmus argenteus. Scales indicate 5 mm. 
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Figure 15. Lateral aspect of hyoid arch in (A) Holocentrus adscensionis, (B) Monocentris japonica (C) 

Paratrachichthys trailli and (D) Stephanoberyx monae. A is shown as mirror image. Scales indicate 5 

mm. 

Figure16. Lateral aspect of urohyal in (A) Hispidoberyx ambagiosus, (B) Stephanoberyx monae, (C) 

Melamphaes typhlops, (D) Neoniphon sammara, (E) Beryx decadactylus and (F) Hoplostethus 

mediterraneus. C is shown as mirror image. Scales indicate 5 mm. 
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Figure 20. Lateral aspect of central to lower portions of pectoral girdle in Poromitra unicornis. AC, 

actinost; CR, coracoid; SC, scapula. Scale indicates 5 mm. 

Figure 21. Diagrammatic illustration of posttemporal and supracleithrum in (A) Monocentris japonica, 

(B) Paratrachichthys trailli, (C) Ostichthys japonicus and (D) Hispidoberyx ambagiosus. PT, 

posttemporal; SCL, supracleithrum. Dashed lines indicate courses of tubular structures on posttemporal 

and supracleithrum. Scales indicate 5 mm. 
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Figure 22. Ventral (upper), dorsal (middle) and lateral (lower) aspects of pelvic girdle in Hispidoberyx 

ambagiosus. CP, central part; IW, internal wing; LP, lateral process; PP, posterior process. Scale indicates 

5 mm. 

Figure 23. Lateral aspects of pelvic girdle in (A) Neoniphon sammara and (B) Hoplostethus 

mediterraneus. CP, central part; IW, internal wing. Scales indicate 5 mm. 
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Figure 29. Lateral aspects of cheek muscles in (A) Paratrachichthys trailli, (B) Neoniphon sammara (C) 

Stephanoberyx monae, (D) Cetostoma regani, (E) Anoplogaster cornuta and (F) Melamphaes typhlops. 

A, sections of adductor mandibulae. F is shown as mirror image. Scales indicate 5 mm. 
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Figure 34. Ventral aspects of posterior portion of lower branchial arches in (A) Cetostoma regani, (B) 

Barbourisia rufa, (C) Hoplostethus mediterraneus and (D) Neoniphon sammara. TVA, transversus 

ventralis anterior; TVP, transversus ventralis posterior. Scales indicate 5 mm. 
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Figure 35. Lateral aspect of head region in Hispidoberyx ambagiosus after removal of infraorbitals, jaws, 

suspensorium, opercular bones and hyoid arch. AAP, adductor arcus palatini; AH, adductor 

hyomandibular; AO, adductor operculi; ICA, infracarinalis anterior; LE, levator externus; LI, levator 

internus; LO, levator operculi; LP, levator posterior; OBI, obliquus inferioris; PCE, pharyngoclavicularis 

externus; PCI, pharyngoclavicularis internus; PPE, protractor pectoralis; SH, sternohyoideus. Scale 

indicates 5 mm. 



94 
 

 

 

  

Figure 36. Lateral aspects of ventral portion of pectoral girdle in (A) Barbourisia rufa, (B) 

Acanthochaenus luetkenii, (C) Stephanoberyx monae and (D) Trachichthys australis. CL, cleithrum; 

PCE, pharyngoclavicularis externus; SH, sternohyoideus. B is shown as mirror image. Scales indicate 5 

mm. 
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Figure 37. Lateral (A and B) and medial (C) aspects of pectoral-fin muscles in Hispidoberyx ambagiosus. 

ABP, abductor profundus; ABS, abductor superficialis; ADP, adductor profundus; ADR, adductor 

radialis; ADS, adductor superficialis; ARD, arrector dorsalis; ARV, arrector ventralis. B, after removal 

of ABS; D, after removal of ADP, ADS and ARD. Scales indicate 5 mm. 
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Figure 38. Medial aspect of pectoral-fin muscles in Scopelogadus mizolepis. ADP, adductor profundus; 

ADR, adductor radialis; ADS, adductor superficialis; ARD, arrector dorsalis. Scale indicates 5 mm. 
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Figure 39. Dorsal (A and C) and ventral (B and D) aspects of pelvic-fin muscles in Hispidoberyx 

ambagiosus. ABPP, abductor profundus pelvicus; ABSP, abductor superficialis pelvicus; ADPP, 

adductor profundus pelvicus; ADSP, adductor superficialis pelvicus; ARDP, arrector dorsalis pelvicus; 

ARVP, arrector ventralis pelvicus; EXP, extensor proprius; ICA, infracarinalis anterior; ICM, 

infracarinalis medius. C, after removal of ADSP and EXP; D, after removal of ABSP and ICA. Scale 

indicates 5 mm. 
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Figure 40. Lateral aspects of caudal-fin muscles in Hispidoberyx ambagiosus. EPAX, epaxialis; FD, 

flexor dorsalis; FDS, flexor dorsalis superior; FV, flexor ventralis; FVE, flexor ventralis externus; FVI, 

flexor ventralis inferior; HL, hypochordal longitudinalis; HPAX, hypaxialis; ICP, infracarinalis posterior; 

INT, interradialis; SCP, supracarinalis posterior. B, after removal of EPAX and HPAX; C, after removal 

of FVE. Scale indicates 5 mm. 
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Figure 41. Lateral aspects of (A) dorsal and (B) anal-fin muscles in Hispidoberyx ambagiosus. DEA, 

depressores anales; DED, depressores dorsales; ERA, erectores anales; ERD, erectores dorsales; ICM, 

infracarinalis medius; INA, inclinatores anales; IND, inclinatores dorsales; SCA, supracarinalis anterior. 

Scales indicate 5 mm. 

Figure 42. Dorsal aspects of anterior portions of body and carinal muscles in (A) Hispidoberyx 

ambagiosus and (B) Neoniphon sammara. DPT, distal pterygiophore; ES, extrascapular; PPT, proximal 

pterygiophore; PT, posttemporal; SCA, supracarinalis anterior; SN, supraneurals. Arrows indicate 

unnamed muscles. Scales indicate 5 mm. 





110 
 

 

 

  

Figure 43. Lateral aspect of anterior body muscles in Hispidoberyx ambagiosus. EPAX, epaxialis; ICA, 

infracarinalis anterior; ICM, infracarinalis medius; LS, lateralis superficialis; OBI, obliquus inferioris; 

OBS, obliquus superioris; PCE, pharyngoclavicularis externus; SCA, supracarinalis anterior; SH, 

sternohyoideus. Scale indicates 5 mm. 
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Figure 46. Lateral aspect of prepectoral organ on right side in Acanthochaenus luetkenii. A, prepectoral 

region medial to opercle. B, after removal of epidermis, connective tissue and gill filaments. C, line 

drawing of prepectoral organ. D, enlarged view of main part. CL, cleithrum; SCL, supracleithrum. Arrows 

indicates external openings. Scale indicates 3 mm. 




























































































































