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

SKELETAL SKELETAL

REGION REGION

Locus Anatomical Measures Locus i Measures
Character Number
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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 Vertcbra praccaudalis IV
D.2:337.95b
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caudalis post. (before the kecled oncs)
caudalis post. (before the keeled oncs)
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caudalis post. (with lateral koels)
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caudalis post. (with lateral keels)
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Table 9.46, continued.
the Scombridae finds.

Anatomical survey of

SKELETAL

REGION

Locus Anatomical
Number Character

Measures

Zonoskeleton and paired fins (continued)
Maximum
Diameter
(in mm)
Cleithrum sin.: ventral part 39+
Cleithrum sin, + scapula sin. 26+
Scapula sin. T 17.5+
L . 27

Maxirmm
Diameter
(in mm)
49+ /small

small ?
35-30+/small
3214+

27-17+

29+
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
caudoventrally. 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 (Linné), 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 Aqgaba 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, ectoepterygoidea, 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) Euthynnus cf. affinis, Neurocranium (D.2:376.95b), 71a) n.
dorsalis, 71b) n. ventralis; 72) Euthynnus (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.2:87.95¢), n. medialis;
77) E. c¢f 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. c¢f affinis,
Articulare dext. (undated), n. lateralis; 85) E. ¢f. affinis, Dentale dext. (D.2:337.95b), n. lateralis; 86) E. cf.
dffinis, Praemaxillare dext. (undated), n. lateralis; 87) E. ¢f. 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) FEuthynnus (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 praccaudales (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  (ca. cm) bones individual

Vertebra caudalis (8)
Processus spinosus (16}
Pamsplnnmdcmn (565 ), 1(1:0) articulare (56)
2 proccssus spinosii (37)
Vertebra caudalis (373.16)
Acanthotrich (47: 2 fi )
Vertebra caudalis (9), do. (E.26)
Neurocranium (376.95b), do. (do.: roof), 6 do. (do.: aboral pans), 8 do. (do otical pans), 2(1 1) frontalia
(do.), 9 vomeres (do.), 10 parasphenocidea (do.), 5 do. (do.: oral 8(5:3) ( o),
l4(5 9) plerotica (do ), 14(7 7) splr:nouca (do.), 21(12:9) epiotica (do.), 3(0 3) prootica (do.), 3

pitalia (do.), 8 ), 14(9:5) exoccipitalia (do.), 14 (6.8) pracmaxillaria (do.), 3(0 3) do.
{do.: corpus-fragments), 24( 3: ll) maxx]]ann (do.), 6(4:2) palatina (do.), 2|(l0 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) lmntol-walm (do) 1(0:1) do. {(do.: dorsal fragment), 11(8:3) hypo-
hyalia (do.), 2 basihyalia (ds 1 urohyale (87.95¢c), 4(1:3) pracopercularia (376.95b), 18(13: S) do. (do.:
dorsal parts), 5(2:3) do. (do mlem:edm\e parts), 4(2:2) do (do.: vum-al pam), 17(5:12) opercularia (do.:
mainly amaxln.rpam), I(Ol) r do.), 3 P 1 do.), 2 do. II (do.), 2 do. I
(do ), 2 do. IV (do.), 6 dales (do.), dalis ant. (95¢), 3 do. (337.95b), 2 ver-

brac caudales with lateral keels (do ), vertebra caudalis post. (do.), 1(1:0) posttemporale (87.95¢), 5(2:3)

do (337.95b), 2(0:2) aupmclcllhmlm (do.), 1(1:0) cleithrum+scapula (do.: dorsal parts), 5(5:0) cleithra

(do ) 1(0: l) scnpulx {do.)
(396.80), p henoideum-+occipitatia (87.95¢), 2 scleroticalia (do.), 3 do. (396.80b), 1(0:1)
ectethmoideum (87.95¢), 1(1:0) plcmucum (337.95b), 3(2:1) precmaxillaria (396.80b), 4(2:2) maxillaria
(do.), 1(0:1) do. (331.95), 2 endopteryg: (396.80b), 1(0:1) hyomandibulare (do.), 2(1:1) articularia
(87.95¢), 2(1:1) do. (396.80b), 1(1:0) denmle (336 95b), 1{0:1) do. (87.95¢), 3(1:2) do. (396.80b), 1(0:1)
epi- + kemohyale (87.95¢), 1(0:1) do. (396.80b), 2 urohyalia (87.95¢c), 2(1:1) pracopercularia (87.95¢),
3(2:1) do. (396. 80b) 1(1:0) operculare (87.95¢), 5(4 1) do. (337.95b), 1(1:0) intcroperculare (396.80b), ver-
tebra praccaudalis 1 (87.95¢), vertebra caudalis post. before the keeled ones (273.43), 2 do. (337.95b), 3 ver-
lebme caudales post. with lateral bcl.s (337 95b) do (34 950)
rygiophrous (337.95b), 2 (do.), idotrichi (337.95b: fmgmmu), 1 caudal lepidotrich
(do ), ca. 30 fragments (87.95c), ca. 58 fmgmcnl.s (337 95b), 4 fngnrnu (396.80b)
1(0 1) cleithrum (138.48)
1(0:1) pracmaxillare (69), 1(0:1) maxillare (do.), 1(0:1) palatimmm (do ), 1(1:0) endopterygoideum (do.),
1(0: 1) articulare (do ), 1(1:0) dcmale (do.), 1(0 l) lrcmlohyalc (do.), 1(1:0) operculare (90), 1(0:1) do. (69),
Vv (98), ( 0.), 1(1:0) cleithrum (207.69: dorsal parnt), 2(2:0)
do. (do.: “ventral ), 1(0 1) clcnlhmm-#-scnpuh (do

parts
100:1) keratohyale (94), 1(1:0) p t L. o
5 pmcessm spinosii (69), é do (88), 2 6%0 (94), 2 lqzldotnchl (69), 2 enudal do (94), acanthotrich (69:

(
8 lcpxdomchl (365. l(ﬂ of ﬁnlcts"), ca. 40 fragments of lcp:dotnehl (do.)
1(1:0) pracmaxillare, 1(1:0) 2(l.l) pracop 1(1:0) i 1 3 sub laria

Otical f; 2 scleroticali ideum +ectethmoid 1(10) -maxillare, 1(0:1) palati

ipterygoid 10:1) ick + hyomandibulase, 1(0:1) dentale, 1(1:0) supracleithrale
2 scleroticalia, 1 endopterygoideum, 1 , 4 fi of lepidotrichi, ca. 46 fi
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Table 9.48 Dispersal of the Scombridae finds.

Total Length Bones
(ca. cm) ? A B C D

Individuals
C

B

40-50
60-70
wnknown

Sum

Table 9.49 Minimum number of Scom-
bridae individuals (MNI).

The most abundant skeletal Size classes (ca. cm)
element on the same side 40-50 0-70

Dentale dext. 2
Operculare dext. -

MNI 2
MNI'=sum of MNI in different arcas
MNI'/MNI 1.1

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, pracoperculars,

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

Skeletal Elements 2

Unpaired (expected 27)
Parasphenoideum

23+42:19
22:20
21+2:14+2
13:23

NDONWWALAID

Vertcbrac praccaudales
(expected 9x27=216)
Vertebrac caudales
(expected (30x27=810)
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Table 9.51 Scombridae measurements.

Bone Measures Bone Measures
Locus Number (in mm) Locus Number (in mm)
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Table 9.51, continued.
urements.

Scombridae meas-

Bone Measures
Locus Number (in mm)

Foasa articularis +processus
supraarticularis

dext.
dext.

dext.

Side

Lengt Lengt
D.2:87.95¢ dext. . S.f.

Vertebrae praecaudales
Side Diameters (hor. X vert.) Form
of contact surfaces
of corpus vert.
cranial caudal
6.5%6.8 7%7.8
Tx7.1 10%9.2
5%5.2 (7.1%6.8)
7.1%6.8 7.6x%7.1
7%6.9 7.5%x7
1.3%6.9 7.8%6.1
6.5%7.3 7.5x7.8
6.9%7.2 8x7.2
8.5%6.4 7.5x7.3
7.8%6.9 8.2x7.1
1.7%(6) 8.3%6.1
7.9%6.1 7.5%6
8x6 7.8%6.1
8x6.1 7.9%6
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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
practica11¥ non-existent differences between MNI
and MNI' 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 Agaba to Tell Hesban (about 260
km, the distance to the 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.

Anatomical Maximum Diameter
Character (in mm)

(5

Pterygiophorus
Fragment (quadratum?)
Fragment (posttemporale?)
Fragment "L
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not identified. Stratigraphic data for these are
found in table 9.52.
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