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Table 9.46, continued. Anatomical survey of the Scombridae finds.

SKELETAL SKELETAL
REGION REGION
Locus Anatomical Measures Locus Anatomical Measures
Number Character Number Character

D.2:337.95b Maxillare dext. 31.5+ 50? D.2:337.95b Dentale dext.: symphseal fragment 10.5+
D.2:337.95b Maxillare dext. 35+ 50? D.2:337.95b Dentale dext.: symphseal fragment 1 2 .6 +
D.2:337.95b Maxillare dext. 37+ 50 D.2:337.95b Dentale dext.: symphseal fragment 15.6+
D.2:337.95b Maxillare dext. 18.5+ 50? D.2:337.95b Dentale dext.: symphseal fragment 16+
D.2:337.95b Maxillare dext. 31 + 50? D.2:337.95b Dentale dext.: symphseal fragment 16.5+
D.2:396.80b Maxillare dext. 51 70 D.2:337.95b Dentale dext.: symphseal fragment 17+
D.2:396.80b Maxillare dext. 47+ 70 D.2:337.95b Dentale dext.: symphseal fragment 17+
D.2:337.95b Maxillare sin.: pars articularis 10.5+ 50? D.2:337.95b Dentale dext.: symphseal fragment 18.5+
D.2:337.95b Maxillare sin.: pars articularis 13.3+ 50? D.2:337.95b Dentale dext.: symphseal part 2 0 .8 +
D.2:337.95b Maxillare sin.: pars articularis 14.2+ 50? D.2:337.95b Dentale dext.: symphseal part 23+
D.2:337.95b Maxillare sin.: pars articularis 15+ 50? D.2:337.95b Dentale dext.: symphseal part 28+
D.2:337.95b Maxillare sin. 27+ 50? D.2:337.95b Dentale dext.: dorsopoe terms part 30.5 +
D.2:337.95b Maxillare sin. 27.7+ 50? D.2:337.95b Dentale dext.: anterior part 30.2+
D.2:337.95b Maxillare sin. 27.8+ 50? D.2:337.95b Dentale dext.: symphseal part 31 +
D.2:337.95b Maxillare sin. 29.8+ 50? D.2:337.95b Dentale dext.: symphseal part 31 +
D.2:337.95b Maxillare sin. 32.2+ 50? D.2:337.95b Dentale dext.: anterior part 33.5+
D.2:337.95b Maxillare sin. 35+ 50? D.2:337.95b Dentale dext.: anterior part 33.9
D.2:337.95b Maxillare sin. 34+ 50 D.2:337.95b Dentale dext.: dorsal fragment 34.5+
D.2:331.95 Maxillare sin. 47.5 60 D.2:337.95b Dentale dext.: anterior part 36+
D.2:396.80b Maxillare sin. 50.6 70 D.2:337.95b Dentale dext.: anterior part 36+
D.2:396.80b Maxillare sin. 51 70 D.2:337.95b Dentale dext.: symphseal fragment 27+
D.4:69 Maxillare sin. 31 + 50 D.2:337.95b Dentale dext.: anterior part 38.5+
D.2:337.95b Palatinum dext. 1 2 + 50? D.2:337.95b Dentale dext., damaged 35+/27+
D.2:337.95b Palatinum dext. 15+ 50 D.2:396.80b Dentale dext. 58.2+
D.2:337.95b Palatinum dext. 15+ 50 D.4:69 Dentale dext.: dorsal fragment 29+
D.2:337.95b Palatinum dext. 17+ 50 D.2:337.95b Dentale sin.: symphyseal fragment 13+
D.2:337.95b P a la tin u m  gin. 16+ 50 D.2:337.95b Dentale sin.: symphyseal fragment 13+
D.2:337.95b Palatinum sin. 16+ 50 D.2:337.95b Dentale sin.: sympbyseal fragment 14.1 +
D.4:69 P a la tin u m  gin. 16+ 50 D.2:337.95b Dentale sin.: symphyseal fragment 15.2+
Undated P a la tin u m  gin . 23.5 70 D.2:337.95b Dentale sin.: symphyseal fragment 16.5+
D.2:396.80b Endopterygoidcum, damaged 42+ 70? D.2:337.95b Dentale sin.: symphyseal fragment 17+
D.2:396.80b Endopterygoideum, much damaged 47+ 70? D.2:337.95b Dentale sin.: symphyseal fragment 18.2+
D.4:69 Endopterygoidcum; fragment 39.6+ 50? D.2:337.95b Dentale sin.: symphyseal fragment 19+
Undated Endopterygoideum; fragment 24+ ? D.2:337.95b Dentale sin.: symphyseal fragment 19.8+
Undated Metapterygoideum dext., damaged 36+ 70? D.2:337.95b Dentale sin.: anterior fragment 30+
Undated Mctaptcrygoidcum + hyomandibulare sin. 35 + 70? D.2:337.95b Dentale sin.: anterior fragment 35+
D.2:337.95b Hyomandibulare dext.; fragment 8 + 50? D.2:337.95b Dentale sin.: anterior part 37+
D.2:337.95b Hyomandibulare dext.; fragment 1 0 .8 + 45? D.2:337.95b Dentale sin.: anterior part 34.5 +
D.2:337.95b Hyomandibulare dext.; fragment 12.5+ 50? D.2:337.95b Dentale sin.: anterior part 39+
D.2:337.95b Hyomandibulare dext.; fragment 13.1 + 45? D.2:337.95b Dentale sin.: anterior part 39+
D.2:337.95b Hyomandibulare dext. 17+ 45? D.2:87.95c Dentale sin., damaged 35+/39+
D.2:337.95b Hyomandibulare dext. 17.3+ 50? D.2:396.80b Dentale sin. 56
D.2:337.95b Hyomandibulare dext. 18+ 50? D.2:396.80b Dentale sin. 57.5
D.2:337.95b Hyomandibulare dext. 21.5+ 50? Undated Dentale sin.: anterior fragment 54.5
D.2:337.95b Hyomandibulare dext. 2 2 + 50? D.2:87.95c Epi- + kcratohyale sin. 56
D.2:337.95b Hyomandibulare dext. 18.5+ 50? D.2:396.80b Epi- + kcratohyale sin. 57
D.2:337.95b Hyomandibulare sin. 1 0 + 50? D.2:337.95b Epihyale dext. 15.2
D.2:337.95b Hyomandibulare sin. 13+ 45? D.2:337.95b Epihyale sin. 17.5+
D.2:337.95b Hyomandibulare sin. 13.5 50? D.2:337.95b Epihyale sin. 14.8+
D.2:337.95b Hyomandibulare sin. 16+ 50? D.2:337.95b Epihyale sin. 16.2
D.2:337.95b Hyomandibulare sin. 18+ 50? D.2:337.95b Epihyale sin. 17
D.2:337.95b Hyomandibulare sin. 18+ 50? D.2:337.95b Kcratohyale dext.: ventral fragment 13.8+
D.2:337.95b Hyomandibulare sin. 2 2 + 50? D.2:337.95b Keratohyale dext.: ventral fragment 14+
D.2:337.95b Hyomandibulare sin. 24+ 50? D.2:337.95b Kcratohyale dext.: ventral fragment 15+
D.2:337.95b Hyomandibulare sin. 35+ 45? D.2:337.95b Keratohyale dext.: ventral fragment 16+
D.2:337.95b Hyomandibulare sin. 16.5+ 50? D.2:337.95b Keratohyale dext.: ventral fragment 16+
D.2:337.95b Hyomandibulare sin. 23 + 50? D.2:337.95b Keratohyale dext.: ventral fragment 16.5+
D.2:396.80b Hyomandibulare sin. 50 70 D.2:337.95b Keratohyale dext.: ventral fragment 17+
D.2:337.95b Quadra turn dext. 11 + 50? D.2:337.95b Keratohyale dext.: ventral fragment 2 0 +
D.2:337.95b Quadra turn dext. 15 + 50? D.2:337.95b Keratohyale dext.: ventral fragment 22.5+
D.2:337.95b Quadra turn dext. 18+ 50? D.2:337.95b Keratohyale dext. 34.5
D.2:337.95b Quadratum dext. 19+ 50? D.2:337.95b Keratohyale dext.: ventral fragment 19+
D.2:337.95b Quadra turn sin.: articular part 7.2 50? D.2:337.95b Keratohyale sin.: ventral fragment 13.5 +
D.2:337.95b Quadratum sin. 17.3+ 50? D.2:337.95b Keratohyale sin.: ventral fragment 14+
D.2:337.95b Quadratum sin. 17.6+ 50? D.2:337.95b Keratohyale sin.: ventral fragment 15 +
D.2:337.95b Quadratum sin. 18+ 50? D.2:337.95b Keratohyale sin.: ventral fragment 16.5+
D.2:337.95b Quadratum sin. 2 0 .1  + 50? D.2:337.95b Kcratohyale sin.: ventral fragment 18.3 +
D.2:337.95b Quadratum sin. 23 50? D.2:337.95b Keratohyale sin.: ventral fragment 2 0 +
B.7:56 Articulare dext. 45+ 70 D.2:337.95b Keratohyale sin.: ventral fragment 2 0 +
D.2:87.95c Articulate dext. = angulare dext. 43+ 70 D.2:337.95b Keratohyale sin.: ventral fragment 2 1 .2 +
D.2:337.95b Articulare dext.: articular fragment 8 .2 + 50? D.2:337.95b Keratohyale sin.: ventral fragment 23+
D.2:337.95b Articulare dext.: articular fragment 1 0 + 50? D.2:337.95b Keratohyale sin. 32.5
D.2:337.95b Articulare dext.: a r t ic u la r  fragment 15+ 50? D.4:69 Keratohyale sin. 33
D.2:337.95b Articulare dext.: articular part 16+ 50? D.4:94 Keratohyale sin., damaged 26+
D.2:337.95b Articulare dext.: articular part 17.8+ 50? D.2:337.95b Hypohyale dext. 1 2 +
D.2:337.95b Articulare dext.: articular part 19+ 50? D.2:337.95b Hypohyale dext. 1 2 .8 +
D.2:337.95b Articulare dext.: articular fragment 19+ 50? D.2:337.95b Hypohyale dext. 13.5+
D.2:337.95b Articulare dext.: articular part 19.8+ 50? D.2:337.95b Hypohyale dext. 13.5
D.2:337.95b Articulare dext.: articular part 31 + 50? D.2:337.95b Hypohyale dext. 15.5+
D.2:337.95b Articulare dext.: articular part 19+ 50? D.2:337.95b Hypohyale dext. 15+
D.2:396.80b Articulare dext. 61 65? D.2:337.95b Hypohyale dext. 16
D.2:396.80b Articulare dext. 6 8 70 D.2:337.95b Hypohyale dext. 16.2
Undated Articulare dext. 42.5 50? D.2:337.95b Hypohyale sin. 15
D.2:87.95c Articulare sin. + angular sin. 45 + 70 D.2:337.95b Hypohyale sin. 15.2
D.2:337.95b Articulare sin.: articular fragment 18.1 50? D.2:337.95b Hypohyale sin. 15.2
D.2:337.95b Articulare sin.: articular part 19.8+ 50? D.2:337.95b Basihyale 1 2 +
D.2:337.95b Articulare sin.: damaged 36+ 50? D.2:337.95b Basihyale 1 2 .6
D.2:396.80b Articulare sin. 64 70 D.2:337.95b Basihyale 14.3
D.4:69 Articulare sin. 39.3+ 50? D.2:87.95c Urohyale 35.5
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Table 9.46, continued. Anatomical survey of the Scombridae finds.

SKELETAL
REGION
Locus Anatomical 
Number Character

Measures

SKELETAL
REGION
Locus
Number

Anatomical
Character

Measures

D.2:87.95c Urohyak 42.5 60 D.2:337.95b Vertebra praecaudalis IV 7 45
D.2:87.95c Urohyrde 48 65 D.2:337.95b Vertebra praecaudalis 6.3 40?
D.2:87.95c Praeoperculare dext. 59.5 65 D.2:337.95b Vertebra praecaudalis 6.5 45
D.2:337.95b Praeoperculare dext.: dorsal fragment 16+ 50? D.2:337.95b Vertebra praecaudalis 6.5 45
D.2:337.95b Praeoperculare dext.: dorsal fragment 17.5+ 50? D.2:337.95b Vertebra praecaudalis 6.8 50
D.2:337.95b Praeoperculare dext.: dorsal fragment 19+ 50? D.2:337.95b Vertebra praecaudalis 6.8 50
D.2:337.95b Praeoperculare dext.: ventral fragment 19.6+ 50? D.2:337.95b Vertebra praecaudalis post. 7.3 50
D.2:337.95b Praeoperculare dext.: fragment 18.3 50? D.4:98 Vertebra praecaudalis V 5.8 40
D.2:337.95b Praeoperculare dext.: dorsal fragment 2 0 + 50? D.4:98 Vertebra praecaudalis VI 6 40
D.2:337.95b Praeoperculare dext.: dorsal fragment 2 0 + 50?
D.2:337.95b Praeoperculare dext.: dorsal fragment 22.5+ 50? Lateral length Total
D.2:337.95b Praeoperculare dext.: dorsal fragment 22.5+ 50? of oorp. vert Length
D.2:337.95b Praeoperculare dext.: dorsal fragment 23.5+ 50? On mm) (c. cm)
D.2:337.95b Praeoperculare dext.: dorsal fragment 24.5+ 50? C.8:9 Vertebra caudalis anterior 1 0 60
D.2:337.95b Praeoperculare dext.: dorsal fragment 26+ 50? D.2:95c Vertebra caudalis anterior 8.5 50
D.2:337.95b Praeoperculare dext.: dorsal fragment 26+ 50? D.2:337.95b Vertebra caudalis anterior 8.5 50
D.2:337.95b Praeoperculare dext.: dorsal part 26+ 50 D.2:337.95b Vertebra caudalis anterior 9.2 50
D.2:337.95b Praeoperculare dext.: fragment 26+ 50? D.2:337.95b Vertebra caudalis anterior: fragment 4+ 40?
D.2:337.95b Praeoperculare dext.: ventral fragment 28+ 50? C.l:373.11 V. caudalis (c. XX:w/large ventral vacs.) 11.4 60
D.2:337.95b Praeoperculare dext.: dorsal fragment 31 + 50? C.I.373.16 V. caudalis (w/large ventral vacuieties) 1 2 .1 65
D.2:337.95b Praeoperculare dext., slightly damaged 34+ 50? C.8.26 V. caudalis post, (before the keeled ones) 12.3 65
D.2:396.80b Praeoperculare dext., slightly damaged 62.3+ 65 D.2:273.43 V. caudalis post, (before the keeled ones) 10.3 60
D.2:396.80b Praeoperculare dext., damaged 57 60 D.2:337.95b V. caudalis post, (before the keeled ones) 9.7 60
D.4:226.94 Praeoperculare dext., slightly damaged 58 50? D.2:337.95b V. caudalis post, (before the keeled ones) 1 0 60
Undated Praeoperculare dext.: ventral fragment 38+ 50 D.2:337.95b V. caudalis post, (with lateral keels) 1 2 65
D.2:87.95c Praeoperculare sin.: fragment 25.7+ 60? D.2:337.95b V. caudalis post, (with lateral keels) 1 0 .8 65
D.2:337.95b Praeoperculare sin.: fragment 19+ 50? D.2:337.95b V. caudalis post, (with lateral keels) 9 65
D.2:337.95b Praeoperculare sin.: dorsal fragment 21.5+ 50? D.2:337.95b V. caudalis post, (with lateral keels) 6.5 45
D.2:337.95b Praeoperculare sin.: dorsal fragment 23+ 50? D.2:337.95b V. caudalis post, (with lateral keels) 6 45
D.2:337.95b Praeoperculare sin.: dorsal fragment 24+ 50? D.2:337.95b V. caudalis post. (post, to keeled ones) 2.5 45
D.2:337.95b Praeoperculare sin.: dorsal fragment 24+ 50? D.2:34.95c V. caudalis post, (w/lat. keels; last one) 7.3 60
D.2:337.95b Praeoperculare sin.: fragment 24.5+ 50? D.4:94 V. caudalis post, (with lateral keels) 8.9 60
D.2:337.95b Praeoperculare sin.: ventral fragment 26+ 50? D.4:94 V. caudalis post, (with lateral keels) 8 60
D.2:337.95b Praeoperculare sin.: ventral fragment 27.5+ 50? D.4:94 Vertebra caudalis post. 4 60
D.2:337.95b Praeoperculare sin.: dorsal part 29.5+ 50?
D.2:337.95b Praeoperculare sin.: damaged 31 + 50? Maximum Total
D.2:337.95b Praeoperculare sin.: damaged 36+ 50? Diameter Length
D.2:337.95b Praeoperculare sin.: fragment 25.5+ 50? (in mm) (c. cm)
D.2:337.95b Praeoperculare sin., damaged 45.5 + 50? A.10:16 Processus spinosus vert. 49.2+ ?D.2:396.80b Praeoperculare sin., slightly damaged 64 70 B.7:37 Processus spinosus vert. 52.5+ 7
Undated Praoperculare sin., damaged 51 50? B.7:37 Processus spinosus vert. 54.7+ 7
D.2:87.95c Operculare dext., damaged 54+ 60 D.4:69 Processus spinosus vert. 27+ ?
D.2:337.95b Operculare dext.: articular fragment 9.5+ 50 D.4:69 Processus spinosus vert. 41.5+ ?
D.2:337.95b Operculare dext.: articular fragment 15.5+ 60 D.4:69 Processus spinosus vert. 54+ ?D.2:337.95b Operculare dext.: articular fragment 18+ 50 D.4:69 Processus spinosus vert. 56+ ?D.2:337.95b Operculare dext.: articular fragment 2 0 + 60 D.4:69 Processus spinosus vert. 62.5+ ?
D.2:337.95b Operculare dext.: articular fragment 2 1 .2 + 50 D.4:88 Processus spinosus vert. 35+ ?D.2:337.95b Operculare dext.: articular fragment 26+ 60 D.4:94 Processus spinosus vert. 53.5+ ?
D.2:337.95b Operculare dext.: articular fragment 27.5+ 60 D.4:94 Processus spinosus vert. 57+ ?
D.2:337.95b Operculare dext., damaged 35+ 50 Undated Neurarcus: damaged 41.8 ?D.2:337.95b Operculare dext., damaged 39.8+ 50?
D.4:90 Operculare dext.: articular part 23+ 45 Unpaired fins
D.2:337.95b Operculare sin.: articular fragment 1 0 + 50 Maximum
D.2:337.95b Operculare sin.: articular fragment 11.7+ 60 Diameter
D.2:337.95b Operculare sin.: articular fragment 1 2 + 50 (in mm)
D.2:337.95b Operculare sin.: articular fragment 1 2 .2 + 45? D.2:337.95b Pterygiophorus 19.3 ?D.2:337.95b Operculare sin.: articular fragment 16+ 40? C.7:47 Acanthotrich (2 bits) 22.6+/19+ ?D.2:337.95b Operculare sin.: articular fragment 17+ 50 D.2:337.95b Acanlhotrich: basal part 17.5+ ?D.2:337.95b Operculare sin.: articular fragment 17+ 50 D.2:337.95b Acanthotrich: basal part 16.7+
D.2:337.95b Operculare sin.: articular fragment 17+ 45? D.2:337.95b 14 lepidotrichi: fragments
D.2:337.95b Operculare sin.: articular fragment 2 2 + 50 D.2:337.95b 1 caudal lepidotrich: fragment .
D.2:337.95b Operculare sin.: articular fragment 23 + 50 D.4:69 2  lepidotrichi: fragments .
D.2:337.95b Operculare sin.: articular fragment 25.2+ 50 D.4:94 2  caudal lepidotrichi: fragments _
D.2:337.95b Operculare sin.: articular part 25.5+ 50 D.2:365.102 8  lepidotrichi of iinlets?: fragments .
D.2:337.95b Operculare sin.: articular part 27.2+ 50? D.2:365.102 Over 40 fragments of lepidotrichi .
D.4:69 Operculare sin.: articular part 35+ 50? Undated 4 lepidotrichi: fragments .
D.2:396.80 Interoperculare dext., damaged 61 60?
Undated Interoperculare dext., damaged 51 + 50? Zonoskeletcn and paired fins
D.2:376.95b Interoperculare sin.: fragment 36+ 50?
Undated Interoperculare sin.: fragment 45+ 50? DiameterUndated Suboperculare: fragment 34+ 50?
Undated Suboperculare: fragment 39+ 50? D.2:87.95c Posttemporale dext. 47.5 50Undated Suboperculare: fragment 44+ 50? D.2:337.95b Posttemporak dext.: fragment 37+ 50?

D.2:337.95b Posttemporale dext.: fragment 26.5+ 50?BUUY KfcUIUN D.2:337.95b Posttemporale sin.: fragment 17.2+ 50?
Columna vertebraUs D.2:337.95b Posttemporale sin.: fragment 2 1  + 50?

Medioventral Total D.2:337.95b Posttemporale sin.: fragment 26+ 50?
length of Length D.2:337.95b Supracleithrale sin. 19+ 50
corpus (c. cm) D.2:337.95b Supracleithrale sin. 19.5+ 50
vertebrae Undated Supracleithrale dext., damaged 31 + 60?D.2:87.95c Vertebra praecaudalis I 7.2 60 D.2:337.95b Cleithrum dext.: scapula dext. 23+ 50?D.2:337.95b Vertebra praecaudalis I 5.1 40 D.2:337.95b Ckithrum dext.: intermediate part 24+/21 + 50?D.2:337.95b Vertebra praecaudalis I 5.5 50 D.2:337.95b Cleithrum dext.: intermediate part 28.2+ 50?D.2:337.95b Vertebra praecaudalis II 6.5 50 D.2:337.95b Ckithrum dext.: intermediate part 39.5+ 50?D.2:337.95b Vertebra praecaudalis III 7 50 D.2:337.95b Ckithrum dext.: intermediate part 24+ 50?D.2:337.95b Vertebra praecaudalis IV 8 50 D.2:337.95b Ckithrum dext.: intermediate part 32.5 + 50?D.2:337.95b Vertebra praecaudalis I 4.6 45 D.4:207.69 Ckithrum dext.: dorsal part 25.5+ 60?D.2:337.95b Vertebra praecaudalis II 7 45 D.4:207.69 Ckithrum dext.: ventral part 50.5+ 60?D.2:337.95b Vertebra praecaudalis III 6.9 45 D.4:207.69 Ckithrum dext.: ventral part 55+ 60?
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Table 9.46, continued. Anatomical survey of 
the Scombridae finds.

SKELETAL
REGION
Locus Anatomical Measures
Number Character

Zonoskeletcn and paired fin s (continued)
Maximum Total
Diameter Length
(in mm) (c. cm)

D.3:138.48 Cleithrum sin.: ventral part 39+ 60?
D.4:69 Cleithnim sin. + scapula sin. 26+ 50
D.2:337.95b Scapula sin. 17.5+ 50?
D.4:69 Spina pinnae pectoralis 21 7

Anatomically unidentified fragments
Maximum Total
Diameter Length
(in irwn) (c. cm)

D.2:87.95c ca. 30 fragments 49+/small 7
D.2:337.95b ca. 40 fragments small 7

D.2:337.95b ca. 18 fragments 35*30+/small ?
D.2:396.80 4 fragments 32*14+ ?
D.4:69 1 2  fragments 27-17+ 7
D.4:102 1 fragment 29+ 7
Undated ca. 46 fragments 36.5-26+/small ?

The main bulk of the Scrombrid remains from 
Tell Hesban seems to come from two other species 
of smaller tunnies. There is a size difference 
accompanied with morphological ones between 
these forms. The total length of the smaller species 
seems to vary between 40-50 cm, and that of the 
bigger one between 60-70 cm. Generally, they 
show an unmistakable morphologic affinity both 
between themselves and also with the Auxis, 
differing from the form both of Thunnus and of 
Sarda. All three forms may be species of the 
subfamily of Katsuwoninae.

The most remarkable differences in the form of 
Auxis thazard are as follows: the cranial roof has 
large (somewhat varying) frontoparietal fontanelles 
and the vomer of the smaller form (there are none 
from the larger one) is provided with a well 
developed median ridge on its ventral side bearing 
spurs of small teeth.

The parasphenoidea are not compressed 
medioventrally on their aboral part. In the smaller 
species, the aboral part behind the transversal 
processus of the bone is separated by a distinct and 
sharp transversal ridge from the medioventrally 
keeled part before them. The passage between 
these parts is not as sharp in the larger form. The 
aboral part of the smaller species is markedly 
compressed dorsoventrally, with sharp lateral 
angles and the compressed myodome opening 
directed ventrally. The aboral part of the larger 
form is cylindrical and the myodome opens 
caudo ventrally. The anterior part of the 
parasphenoideum is much more slender and less 
dilated anteriorly in the larger species than in the

smaller one.
The praemaxillae of both the smaller and the 

larger species are less curved laterally than in the 
Auxis. The lower end of the symphysis, especially 
in the larger form, is much more protruding than in 
the Auxis. The teeth seem in the smaller species to 
be somewhat coarser than in the larger form.

In the dentals, the upper toothed edge in both 
species from Tell Hesban is much straighter than in 
the Auxis. The symphysis is medially less curved. 
The symphysis seems even to be relatively stronger 
than in the Auxis.

In the vertebrae, the corpus vertebrae is much 
shorter than in the Auxis. In the precaudal ones, the 
pits of the corpus vertebrae are much shorter.

Unfortunately, the recent comparative material 
of other Scombrids than Thunnus, Sarda, and Auxis 
has not been available. According to the 
publication of H. Steinitz and A. Ben-Tuvia (1955) 
on the fish of the Gulf of Aqaba in the Red Sea, 
there are big catches of two Scombrids in size 
classes corresponding to the finds from Tell 
Hesban. Probably the latter are identical with these 
recent species. It is likely that the larger form in 
Tell Hesban is Katsuwonus pelamis (Linnd), the 
oceanic bonito (see fig. 5.46), and the smaller one 
identical with the Euthynnus affinis (Cantor) of 
Steinitz and Ben-Tuvia (1955).

The average total length of the former species 
from Aqaba is given by these authors as 65 cm. Of 
the other, the total length has varied from 40.3 to 
41.5 cm. The latter fish is, according to these 
authors, "a valuable and important food fish."

Dispersal of the Finds

There is no direct evidence for a dispersal of an 
individual skeleton outside a single archaeological 
area. However, the scarcity of the finds outside 
Area D and the very strong concentration and 
abundance of them in this area awakes the 
suspicion that the occurrence of Scombrid remains 
outside Area D could be due to a secondary 
displacement. Remains of Scombrid fish are not 
known from Areas F or G, but they are strongly 
concentrated in Area D (especially to the Squares 
D.2 and D.4). If one reckons with a primary 
dispersal, the distribution of the bone units and the 
individuals is presented in table 9.48. Data on MNI 
is given in table 9.49.

The skeleton of scombrids is remarkably well 
represented within the finds. Only nasalia, 
circumorbitalia, ectopterygoidea, stylohyalia, 
branchialia, ultimate caudal vertebrae, hypuralia, 
ribs, postcleithralia, radialia, and basipterygia are 
lacking and/or have not been recognized with a 
sufficient certainty (table 9.50). Also represented 
are: 9 scleroticalia, 12 broken-off processus
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Plates 9.71-9.74 Scombridae finds: 71) Euihynnus cf. affinis, Neurocranium (D.2:376.95b), 71a) n. 
dorsalis, 71b) n. ventralis; 72) Euihynnus (Katsuwonus) pelamis, Neurocranium (D.2:396.80b), 72a) n. 
dorsalis, 72b) n. ventralis; 73) Auzis thazard, Neurocranium (D.2:337.95b), n. dorsalis; 74) Auxis thazard, 
Parasphenoideum (D.2:337.95b), n. ventralis.______________________________________________________
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Plates 9.75-9.90 All Scombridae finds are Euthynnus sp.: 75) E. (Katsuwonus) pelamis, Praeoperculare 
dext. (D.2:87.95c), n. lateralis; 76) E. (Katsuwonus) pelamis, Operculare dext. (D.2:87.95c), n. medialis; 
77) E. cf. affinis, Operculare dext. (D.2:337.95b), n. medialis; 78) E. sp., Vertebrae caudales post. 
(D.4:94), 78a) n. dorsalis, 78a) n. lateralis; 79) E. (Katsuwonus)pelamis, Posttemporale dext. (D.2:87.95c), 
n. lateralis; 80) E. (Katsuwonus) pelamis, Epi- +  Keratohyale sin. (D.2:87.95c), n. lateralis; 81) E. cf. 
affinis, Keratohyale sin. (D.4.69), n. lateralis; 82) E. (Katsuwonus)pelamis, Articulare dext. (D.2:396.80b), 
n. lateralis; 83) E. (Katsuwonus) pelamis, Dentale dext. (D.2:396.80b), n. lateralis; 84) E. cf. affinis, 
Articulare dext. (undated), n. lateralis; 85) E. cf. affinis, Dentale dext. (D.2:337.95b), n. lateralis; 86) E. cf. 
affinis, Praemaxillare dext. (undated), n. lateralis; 87) E. cf. affinis, Maxillare dext. (D.2:337.95b), n. 
lateralis; 88) E. (Katsuwonus) pelamis, Praemaxillare dext. (D.2:396.80b), n. lateralis; 89) E. (Katsuwonus) 
pelamis, Maxillare dext. (D.2:396.80b), n. lateralis; 90) E. sp. Quadratum sin. (D.2:337.95b), n. medialis.
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Plates 9.91-9.95 Scombridae finds: 91) Euthynnus (Katsuwonus) pelamis, Hyomandibulare sin. 
(D.2:396.80b), n. lateralis; 92) Euthynnus cf. affinis, Hyomandibulare sin. (D.2:337.95b), n. lateralis; 93) 
Auxis thazard, Vertebrae praecaudales (D.4:98), n. lateralis sin.; 94) Euthynnus cf. affinis, Vertebra caudalis 
ant. (D.2:95c), 94a) n. lateralis, 94b) n. cranialis; 95) Euthynnus (Katsuwonus) pelamis, Vertebra caudalis 
(C .1:373.16), n. lateralis sin.

Table 9.47 Stratigraphic survey of the Scombridae finds.

Square Total Length Anatomical Character &  Code Number of
Number (c a . cm) bones individual

A.9 60 Vertebra caudalis (8 ) 1 1
A.10 ? Processus spinosus (16) I 1
B.7 60-70 Parasphenoideum (56.5 e), 1(1:0) articulaie (56) 2 1

2 processus spinosii (37) 2 .
C.l 60-70 Vertebra caudalis (373.16) 1 1
C.7 ? Acantbotrich (47: 2 fragments) 1 1
C.8 60-70 Vertebra caudalis (9), do. (E.26) 2 1
D.2 40-50 Neurocranium (376.95b), do. (do.: roof), 6  do. (do.: aboral parts), 8  do. (do.: otical parts), 2(1:1) frontalis 

(do.), 9 vomeies (do.), 10 parasphenoidea (do.), 5 do. (do.: oral fragments), 8(5:3) ectethmoidea (do.).
14(5:9) pterotica (do.), 14(7:7) spbenotica (do.), 21(12:9) epiotica (do.), 3(0:3) prootica (do.), 3 supra- 
occipitalia (do.), 8  basioccipitalia (do.), 14(9:5) exoccipilalia (do.), 14 (6 .8 ) praemaxillaria (do.), 3(0:3) do. 
(do.: corpus-fragments), 24(13:11) maxillaria (do.), 6(4:2) palatina (do.), 21(10:11) hyomandibularia (do.), 
10(4:6) quadrata (do.), 13(10:3) articularia (do.), 36 (21:15) dentalia (do.), 2(2:0) do. (do.: dorsal frag­
ments), 5(1:4) epihyalia (do.), 20(11:19) keratohyalia (do.), 1(0:1) do. (do.: dorsal fragment), 11(8:3) hypo- 
hyalia (do.), 2 basihyalia (do.), 1 urohyak (87.95c), 4(1:3) praecpercularia (376.95b), 18(13:5) do. (do.: 
dorsal parts), 5(2:3) do. (do.: intermediate parts), 4(2:2) do. (do.: ventral parts), 17(5:12) opercularia (do.: 
mainly articular parts), 1(0:1) interoperculare (do.), 3 vertebrae praecaudales I (do.), 2 do. II (do.), 2 do. m
(do.), 2 do. IV (do.), 6  vertebrae praecaudales (do.), vertebra caudalis ant. (95c), 3 do. (337.95b), 2 ver­
tebrae caudales with lateral keels (do.), vertebra caudalis post, (do.), 1(1:0) posttemporale (87.95c), 5(2:3) 
do. (337.95b), 2(0:2) supracleithraiia (do.), 1(1:0) cleithrum+scapula (do.: dorsal parts), 5(5:0) cleithia
(do.), 1 (0 :1) scapula (do.) 382 21

60-70 Neurocramum (396.80), paraspbenoideum+occipitaiia (87.95c), 2 scferoticalia (do.), 3 do. (396.80b), 1(0:1) 
ectethmoideum (87.95c), 1(1 K)) pteroticum (337.95b), 3(2:1) praemaxillaria (396.80b), 4(2:2) maxillaria 
(do.), 1(0:1) do. (331.95), 2 endopterygoidea (396.80b), 1(0:1) hyomandibulare (do.), 2(1:1) articularia 
(87.95c), 2(1:1) do. (396.80b), 1(1:0) dentale (336.95b), 1(0:1) do. (87.95c), 3(1:2) do. (396.80b), 1(0:1)
epi- + keratohyale (87.95c), 1(0:1) do. (396.80b), 2 urohyalia (87.95c), 2(1:1) praecpercularia (87.95c),
3(2:1) do. (396.80b), 1(1 K>) operculare (87.95c), 5(4:1) do. (337.95b), 1(1:0) interoperculare (396.80b), ver­
tebra praecaudalis I (87.95c), vertebra caudalis post, before the keeled ones (273.43), 2 do. (337.95b), 3 ver-
tebrae caudales post, with lateral keels (337.95b), do. (34.95c) 53 4

D.3

7 Pterygiophrous (337.95b), 2 acantbotrichi (do.), 14 lepidotrichi (337.95b: fragments), 1 caudal lepidotrich 
(do.), ca. 30 fragments (87.95c), ca. 58 fragments (337.95b), 4 fragments (396.8%) 3+107

60-70 1(0:1) cleithrum (138.48) 1 ]
D.4 40-50 1(0:1) praemaxillare (69), 1(0:1) maxillare (do.), 1(0:1) palatimim (do.), 1(1:0) endopterygoideum (do.), 

1(0:1) articulare (do.), 1(1:0) dentale (do.), 1(0:1) keratohyale (do.), 1(1:0) operculare (90), 1(0:1) do. (69), 
vertebra praecaudalis V (98), vertebra praecaudalis VI (do.), 1(1:0) cleithrum (207.69: dorsal part), 2(2:0) 
do. (do.: ventral parts), 1 (0 :1) cleithrum+scapula (do.) 13-15 2

60-70 1(0:1) keratohyale (94), 1(1:0) praeoperculare (do.), 2 vertebrae caudales post, (do.) 4 1

D.7

?
7

5 processus spinosii (69), 1 do. (8 8 ), 2 do. (94), 2 lepidotrichi (69), 2 cauial do. (94), acanthotrich (69: 
spina pinnae pectoralis), 12 fragments (69), fragment (102) 13+13
8  lepidotrichi (365.102: of finlets?), ca. 40 fragments of lepidotrichi (do.) ca. 48 1

Undated 40-50
60-70

1(1:0) praemaxillare, 1(1:0) articulare, 2(1:1) praeopercularia, 1(1.-0) interoperculare, 3 subopercularia 
Otical fragment, 2 scleroticalia, mesethmoideum+ectethmoidea, 1(1:0) praemaxillare, 1(0:1) palaiinum, 1(1.*0) 
metapterygoideum, 1 (0 :1) metapterygoideum+hyomandibulare, 1(0 :1) dentale, 1(1 :0 ) supracleithrale

8 *

7
1 0 .

2 scleroticalia, 1 endopterygoideum, 1 neurarcus, 4 fragments of lepidotrichi, ca. 46 fragments 8+46
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Table 9.48 Dispersal of the Scombridae finds.

Total Length 
(ca. cm) 7 A

Bones 
B C D Sum A

Individuals
B C D Sum

40-50 8 383-399 391-407 22 22
60-70 10 1 2 3 58 74 1 1 1 5 8
unknown 4 1 2 1 12 20 * • ■ ■

Sum 22 2 4 4 453-469 485-501 1 1 1 27 30

Table 9.49 Minimum 
bridae individuals (MNI)

number of Scorn-

The most abundant skeletal Size classes (ca. cm)
element on the same side 40-50 60-70

Denlale dext. 22
Opercular© dext. ■ 5

MNI 22 5 Sum 27
MNI1 =sum of MNI in different areas 
MNI'/MNI 1.1

Sum 30

spinosii (including 1 neurarcus-fragment), 1 
pterygoiphore, 3 acanthotrichs and about 71 
fragments of lepidotrichi.

Preservation

Contrary to the finds of other fish groups 
(except the small Sciaenids), the osseous substance 
of the Scombrid finds is remarkably porous and 
brittle. It seems to have lost a great deal of its 
organic matter. Usually the bones of tunnies are 
very fatty and may therefore be relatively quickly 
destroyed by their own fat acids in a case of 
taphonomical autolysis. Obviously, this has not 
been the case with the scombrid remains from Tell 
Hesban. As already mentioned, they have not been 
much decalcinated, but have, in contrast, lost their 
binding organic component. Perhaps they did not 
become rancid because these fish were treated with 
salt to preserve them during their long transport 
from the Red Sea to Tell Hesban. The fats may be 
absorbed by the soil from the remains without 
affecting the bone substance.

Another remarkable peculiarity of the Scombrid 
finds is that there are a lot of neurocranial parts 
preserved. These usually are much more seldom 
because the scavenging animals prefer to devour 
them, as they are fatty and contain brain remains. 
Perhaps this also is an indication that the remains 
of Scombrids have been salted and so made untasty

for the scavengers. In contrast to the biologic 
destruction, these remains seem to have suffered 
more from mechanical destruction (trampling). The 
thinner parts are either lacking or crushed to small 
pieces. (There are more than 150 Scombrid 
fragments in the material which are not more 
exactly identifiable anatomically!) The most 
frequent skeletal elements (the relative loss less 
than 50%) are dentals, epiotics, praeoperculars,

Table 9.50 Scombridae: 1) Frequency, 2) 
Symmetry of the Sides, 3) Relative 
Representation, 4) Relative Loss.

Skeletal Elements 1 2  3 4

Unpaired (expected 27)
Parasphenoideum 19 - 70.4% 29.6%
Basioccipitale 16 - 59.3% 40.7%
Supraoccipitale 12 - 44.4% 55.6%
Vomer 10 . 37.0% 63.0%
Basihyale 3 - 11.1% 88.9%
Urohyale 3 - 11.1% 88.9%
Mesethmoideum 1 * - -
Paired (expected 54)
Dentalia 44 23+2:19 81.5% 18.5%
Epiotica 42 22:20 77.8% 22.2%
Praeopercularia 39 21+2:14+2 72.2* 27.8%
Pterotica 36 13:23 66.7% 33.3%
Exoccipitalia 32 17:15 59.2% 40.8%
Maxillaria 30 15:15 55.5% 44.5%
Spbenotica 26 13:13 48.1% 51.9%
Opisthotica 25 9:16 46.3% 53.7%
Keratohyalia 25 11:13+1 46.3% 53.7%
Opercularia 25 11:14 46.3% 53.7%
Praemaxillaria 23 10:10+3 42.6% 57.4%
Hyomandibularia 23 10:13 42.6% 57.4*
Articularia 21 15:6 38.9% 61.1%
Fronlalia 12 6:6 22.2% 77.8%
Ectethmoidea 12 7:5 22.2% 77.8%
Hypohyalia 11 8:3 20.4% 79.6%
Ckithra 11 7+2:1+1 20.4% 79.6%
Parietalia 10 5:5 18.5% 81.5%
Quadrata 10 4:6 18.5% 81.5%
Palatina 8 4:4 14.8% 85.2%
Prootica 7 2:5 13.0% 87.0%
Epihyalia 7 1:6 13.0% 87.0%
Poattemporalia 6 3:3 11.1% 88.9%
Endopterygoidea 4 - 7.4% 92.6%
Interoperculana 4 2:2 7.4% 92.6%
Subopercularia 3 - 5.5% 94.5%
Supracleithralia 3 1:2 5.5% 94.5%
Metapterygoidea 2 1:1 3.7% 96.3%
Angularia 2 1:1 3.7% 96.3%
Scapulae 2 1:1 3.7% 96.3%

Serial
Vertebrae praecaudalea 
(expected 9x27=216)

18 - 8.3% 91.7%

Vertebrae caudales 
(expected (30x27 =810)

21 2.6% 97.4%
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Table 9.51 Scombridae measurements.

Measures 
(in mm)

Bone
Locus Number

Measures 
(in mm)

Bone
Locus Number

Neurocranium D.2:337.95b sin. . 6.5 S.f.
D.2:376.95b D.2:396.80b D.2:337.95b sin. . 6.5 S.f.
Smaller form Larger form D.2:337.95b sin. . 6.9 S.f.

Length 63.2 77+ Undated dext. 42.5 . S.f.
Length: Fronlale-Epioticum 48 64.5 D.2:396.80b dext. <*(+) 7.6 L.f.
Mcsethmoidal width 16.1 - D.2:396.80b dext. 61 8 L.f.
Ectethmoidal width 25.2 .
Vomerine width 11.1 . Denude
Maximal frontal width 35.7 47.5 Side Length Symphyseal height Form
Sphenotic width 46 58.9 D.2:337.95b dext. 4.5 S.f.
Pterotic width 47(+) . D.2:337.95b sin. 5.6 S.f.
Epiotic width 19.5 24.3(+) D.2:337.95b dext. 6 S.f.
Width between the lateral points of D.2:337.95b dext. 6 S.f.
opisthotical protuberances 28.2 - D.2:337.95b sin. 6.1 S.f.
Width of the exoocipital articulations 9 11.2 D.2:337.95b dext. 6.2 S.f.
Horizontal diameter of basiooocipital D.2:337.95b dext. 6.3 S.f.
articulation 7 7.8 D.2:337.95b dext. 6.3 S.f.
Length of vomer (20.8) - D.2:337.95b dext. . 6.3 S.f.
Length of parasphenoideum (visible part) 55 73(+) D.2:337.95b dext. 33.5 6.4 S.f.
Maximum width of the oral part of D.2:337.95b dext. 6.5 S.f.
parasphenoideum 7 6.5 D.2:337.95b dext. 6.5 S.f.
Parasphenoidal constriction 3.1 3.1 D.2:337.95b dext. 6.5 S.f.
Maximum width of parasphenoideum D.2:337.95b dext. 6.7 S.f.
lateral to the myodome opening 9.1 9.2 D.2:337.95b dext. 6.8 S.f.
Height of the myodome opening 6.9 7.3 D.2:337.95b sin. 6.8 S.f.
Maximal height of the neurocranium 32(+) 43.8 D.2:337.95b sin. 6.8 S.f.

D.2:337.95b sin. 6.9 S.f.
Pterotic Epiotic Width of Form D.2:337.95b dext. 7 S.f.
Width Width opistbootical D.2:337.95b sin. 7 S.f.

protuberances D.2:337.95b sin. 7 S.f.
D.2:337.95b - 12.5 S.f. D.2:337.95b sin. 7 S.f.
D.2:337.95b 50 29.3 (4 uxis) D.2:337.95b dext. 7.1 S.f.
D.2:337.95b - 16 S.f. D.2:337.95b dext. 7.1 S.f.
D.2:337.95b 49 17 30.5 S.f. D.2:337.95b sin. 7.1 S.f.
Undated - 24.5 L.f. D.2:337.95b sin. 7.2 S.f.

D.2:337.95b sin. 7.2 S.f.
Praemaxillare D.2:337.95b sin. 7.3 S.f.

Side Length Length Diameter Form D.2:337.95b sin. 7.3 S.f.
of symphysis D.2:337.95b sin. 7.4 S.f.

D 4.69 sin. 14.5 S.f. D.2:337.95b dext. 7.5 L.f.?
D.2:337.95b sin. 14.7 S.f. D.2:337.95b dext. 7.5 S.f.
D.2:337.95b sin. 15.2 S.f. D.2:337.95b dext. 7.5 S.f.
Undated dext. 15.8 S.f. Undated sin. 54.5 8 L.f.
D.2:337.95b dext. 16.2 S.f. D.2:87.95c sin. 54(+) 8.1 L.f.
D.2:396.80b dext. 56 22 L.f. D.2:396.80b sin. 56 8.2 L.f.
D.2:396.80b dext. 58.3 24 L.f. D.2:396.80b sin. 57.5 8.3 L.f.

D.2:396.80b dext. 58.2 8.4 L.f.
Mcadllare

Side Length Diagonal Height 
of articular part

Form Os hyddeum
Side Height of Height of Form

D.2:337.95b sin. 29.7 8.7 S.f. Epihyale Keratohyale
D.2:337.95b sin. 34 9.5 S.f. oral aboral
D.2:337.95b dext. 35 10.1 S.f. D.4:69 sin. . 23.2 29.5 S.f.
D.2:337.95b dext. 37 9.4 S.f. D.2:337.95b sin. . 32.5 S.f.
0.2:331.95 sin. 48 13 L.f. D.2:337.95b dext. . (28) 33 S.f.
D.2:396.80b dext. 51 13.2 L.f. D.2:87.95c sin. 20 32.5 38 L.f.
D.2:396.80b sin. 51 13.3 L.f. D.2:396.80b dext. 20.1 41 L.f.
D.2:396.80b sin. 51 14 L.f.

Basihyale
Hyomcsndibulare Length Width Form

Side Length Distance between Form D.2:337.95b 12.6 . S.f.
articular surfaces D.2:337.95b 14.3 8.1 L.f.

D.2:337.95b

of proc. spheno- 
ticus and proc. 
opercularis

Urohyale
Length Height Form

dext. 21.5 16.1 S.f. D.2:87.95c 15.2 S.f.
D.2:337.95b sin. 18.5+ 15 S.f. D.2:87.95c 42.5 13.4 L.f.
D.2:337.95b sin. 18+ 15.3 S.f. D.2:87.95c 48 13.7 L.f.
D.2:337.95b sin. 35 14 S.f.
D.2:396.80b sin. 50 • L.f. Praeopercuiare

Side Chordal length Form
Quadratum D.2:396.80b dext. 57 L.f.

Side Height Width of the Form D.4:226.94 dext. 58 L.f.
articular process D.2:87.95c dext. 59.5 L.f.

D.2:337.95b sin. - 3.6 S.f. D.2:396.80b dext. 62.K+) L.f.
D.2:337.95b dext. - 3.7 S.f. D.2:396.80b sin. 64 L.f.
D.2:337.95b dext. . 3.8 S.f.
D.2:337.95b sin. - 3.8 S.f. Opercuiare
D.2:337.95b dext. - 4 S.f. Side Fossa articularis + processus Form
D.2:337.95b sin. - 4 S.f. supraarticularis
D.2:337.95b sin. - 4 S.f. D.4:90 dext. 8 S.f.
D.2:337.95b dext. . 4.2 S.f. D.2:337.95b sin. 8(+ ) S.f.
D.2:337.95b sin. 20.1 4.2 S.f. D.2:337.95b dext. 9.1(+) S.f.
D.2:337.95b sin. 23 4.2 S.f. D.2:337.95b sin. 9.2 S.f.

D.2:337.95b sin. 9.2 S.f.
Articuiare D.2:337.95b dext. 9.5 S.f.

Side Length Articular surface Form D.2:337.95b sin. 9.2(+) S.f.
to processus D.2:337.95b dext. 9.8 S.f.
postarticularis D.2:337.95b dext. 9.8 S.f.

D.2:337.95b dext. - 6.4 S.f. D.2:337.95b sin. 9.8 S.f.
D.2:337.95b dext. - 6.5 S.f. D.2:337.95b sin. 9.8 S.f.
D.2:337.95b dext. - 6.5 S.f. D.2:337.95b dext. 10 S.f.
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Table 9.51, 
urements.

Bone
Locus Number

continued. Scombridae meas-

Measures 
(in mm)

Operculare (continued)
Side Fossa articularis+prooessus Form

supraarticularis
D.2:337.95b sin. 10.9 L.f.
D.2:337.95b dext. 11 L.f.
D.2:87.95c dext. 11 L.f.
D.2:337.95b dext. 11 L.f.
D.2:337.95b dext. 11 L.f.
D.2:337.95b dext. 11.2 L.f.

Posttemporale
Side Dorsal Ventral Form

Length Length
D.2:87.95c dext. 47.5 42.5 S.f.

Vertebrae praecaudales
Side Medioventral Diameters (hor. X vert.) Form

length of of contact surfaces
corpus vert. of corpus vert.

cranial caudal
D.2:337.95b I 5.1 6.5 x 6.8 7X7.8 S.f.
D.2:87.95c J 7.2 7X7.1 10X9.2 L.f.
D.2:337.95b I 4.6 5x5.2 (7.1X6.8) S.f.
D.2:337.95b n 7 7.1X6.8 7.6X7.1 S.f.
D.2:337.95b m 6.9 7X6.9 7.5x7 S.f.
D.2:337.95b IV 7 7.3X6.9 7.8x61 S.f.
D.2:337.95b | 5.5 6.5X7.3 7.5X7.8 S.f.
D.2:337.95b n 6.5 6.9X7.2 8X7.2 S.f.
D.2:337.95b m 7 8.5X6.4 7.5X7.3 S.f.
D.2:337.95b IV 8 7.8X6.9 8.2X7.1 S.f.
D.2:337.95b . 6.5 7.7 X (6) 8.3X6.1 S.f.
D.2:337.95b . 6.5 7.9X6.1 7.5X6 S.f.
D.2:337.95b . 6.8 8x6 7.8X6.1 S.f.
D.2:337.95b . 6.8 8X6.1 7.9X6 S.f.
D.2:337.95b . 7.3 7.8X6.2 7.9X6.9 S.f.
D.4:98 V 5.8 5x4.5 5x4.5 Auxis
D.4:98 VI 6 4.6 X 4.5 5x5 Auxis

Vertebra caudalis
Side Lateral Diameters (hor. X vert.) Form

Length of contact surfaces
of corpus vert.
cranial caudal

D.2:337.95b . 8.5 8.5X7.3 8.8X7.8 S.f.
D.2:95c . 8.5 8.8X7.5 9X8.1 S.f.
D.2:337.95b . 9.2 8x8 8x9 S.f.
C.8:9 . 10 9.8X9.6 10.4X10 L.f.
C.1.373.16 OCX) 12.1 10.5x10.9 10.5x10.9 L.f.
C.1:373.16 (XX) 11.4 (12.8)X10 12x10.5 L.f.
C.8:26 12.3 (10)X11 11.1x9.7 L.f.
D.2:273.43 . 10.3 9.3X9.3 9.8X9.3 L.f.
D.2:337.95b . 9.7 7.7X9.3 8.8X7.4 L.f.
D.2:337.95b . 10 8X7.4 8.1X7.5 L.f.
D.2:34.95c last keeled 7.3 8.1X6.1 6.7 X 6.7 L.f.
D.4:94 keeled 8.9 - . L.f.
D.4:94 keeled 8 . - .
D.4:94 . 4 . . .
D.2:337.95b keeled 12 9.7 x (8) 8.5X6.4 L.f.
D.2:337.95b keeled 9.6 8x6.3 6.8X5.2 L.f.
D.2:337.95b keeled 9 8.6X6.3 7x5.5 L.f.
D.2:337.95b post-keeled 6.5 6.3X5.2 - S.f. or Auxis ?
D.2:337.95b post-keeled 6 6.7X5.2 - S.f. or Auxis ?
D.2:337.95b post-keeled 2.5 - S.f. or Auxis ?

basioccipitals, pterotics, exoocipitals, and 
maxillars. All these have a form and structure very 
resistant to mechanical forces. They either have 
thickened parts (as symphysis of the dentals), 
strengthening of the criss-cross ridges, or deep 
articulation surfaces. Measurements are provided 
in table 9.51.

Zoogeographical Remarks

The frigate mackerel, Auxis thazard, is a 
cosmopolitic marine fish of subtropical and tropical

seas. It occurs even in the Mediterranean. The 
oceanic bonito, Katsuwonus pelamis, has a similar 
distribution to the previous species. Euthynnus 
affinis is known from the Red Sea and the Indian 
Ocean.

Ecological Remarks

All three species named above are halo- and 
thermophilous pelagic fish of surface waters, 
where they prey on smaller shoal fish. They are 
self gregarious and very migratory.

Economical Remarks

The fatty and nutrient meat of the tunnies and 
their allies has been much valued since the 
antiquity. Their occurrence in surface waters in 
large swarms and their large size make them 
objects of a very profitable fishery with nets, 
tonnaries, angling, and whiffing.

Occurrence at Tell Hesban

The relatively high symmetry of the find 
numbers on both sides of the body and the 
practically non-existent differences between MNI 
and MNI1 seem to indicate a low degree of loss in 
the Scombrid remains from Tell Hesban (see table 
9.49). Because of this, they may be somewhat 
over-represented in relation to the finds of other 
fish groups.

The great concentration of the Scombrids in 
Area D (especially in Squares D.2 and D.4) is very 
remarkable, as is the abundance of them especially 
in Locus D .2:337.95b. The relatively few finds of 
the frigate mackerel and some of the oceanic bonito 
may come from the Mediterranean. However, the 
dominating finds of the (probable) Euthynnus 
affinis, a Red Sea species, stress the significance of 
import from Red Sea. Perhaps even the frigate 
mackerels and the oceanic bonitos were taken 
together with Euthynnus affinis. This long transport 
from the Gulf of Aqaba to Tell Hesban (about 260 
km, the distance to die Mediterranean coast at Jaffa 
is only ca. 110 km) in a hot climate may have 
made the preservation of these big fatty fish by 
salting necessary.

The remains found in the excavation material 
may represent originally ca. 30-40 fish. Because 
the finds of the postcranial skeleton are so few, the 
remains probably mainly derive from the heads cut 
off from the meaty bodies and thrown at the refuse 
heap.

Unidentified Fish Remains

A number of remains found at Tell Hesban were
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Table 9.52 Unidentified fish remains from 
Tell Hesban.

Locus Anatomical Maximum Diameter
Number Character fin mm)

A.7:42 Pterygi chorus 30
A.7:132.61 Fragment (quadratum?) 24.5+
A.10:16 Fragment (postlemporale?) 31 +
C.l:923.121 Fragment 23+
C.5:84 Hypurale 29+
C.5:93 Circumorbitale 7 23.5
C.5:93 Lepidotrich 37.2+
C.5:93 Caudal lepidotrich 32.6+
C.5:98 Fragment 31.2+
C.5:149 Caudal lepidotrich 28.3+
C.5:?15 Acanthotrich 25+
C.6:24 Pterygiophorus 26+
C.6:28.16 Acanthotrich 39+
C.6:34 Acanthotrich 36.5+
C.6:43 Praeoperculare ? 33+
C 6:54 Praeoperculare ? 35+
C.6-.54 Hypurale 7 30.2+
C.7:62 Pterygiophorus 26.2+
C .8:ll Pterygiophorus 17.5+
C.8:17 Lepidotrich 36+
C.8:18 Lepidotrich 32.3+
C.8:23 Lepidotrich 41.5+
C.8:34 Costa 53.6+
C.8:43 Ectopterygoideum ? 25
C.10:115.3? Fragment 23+
D. 1:176.22 Fragment 33.5
D.2:87.95c Fragment 23.5+
D.2:337.95b 7 13
D.2:337.95b 7 14
D.2:337.95b 7 15.4
D.2:337.95b 7 16
D.2:337.95b ? 18
D.2:337.95b Branchiate 7 10.2
D.2:337.95b Branchiate 7 10.8
D.2:337.95b Fragment - 18+
D.2:337.95b Fragment 19+
D.3:169.79 Cteithrum 7 29+
D.4:14.1 Caudal lepidotrich 30+
D.4:l? Fragment 31.5+
D.4:210.6? Acanthotrich 32+
D.4:219.92 Cteithrum dext. (Scombridae 7) 45.6+
Undated Fragment 12+
Undated Fragment 14.3+
Undated Hypurale 19
Undated Hypurale 27.5
Undated Pterygiophorus 20.2+
Undated Acanthotrich 34.5+
G.4:41 Coeta 42.8

Sum 48 finds, including: 5 pterygio-
pbores, 5 acanlhotrichs, 7 kpi- 
dotrichs, 4 hypurala, 2 costae, 2 
brancfaials, 23 anatomically not 
identified fragments or bones.
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