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nomenclature 



Annexe 1 

4 
 

1.1 Les différentes parties du squelette, noms des éléments osseux par 

grande région anatomique 
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1.2 Le squelette céphalique 

 

1.2.1 Le neurocrâne (modifié d'après Casteel, 1976) 
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1.2.2 Le splanchnocrâne (modifié d'après Casteel, 1976) 
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1.3 Le squelette axial et appendiculaire (modifié d'après Casteel, 1976) 
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1.4 Les écailles (modifié d'après Casteel, 1976 et Wheeler et Jones, 

1976) 
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1.5 Les otolithes (modifié d'après Casteel, 1976) 
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Les Hyperostoses 
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3.1 Carangidae, Alepes djedaba (Forsskål, 1775) 

 

 

 

 
Longueur Totale (en mm) : 199 
Longueur Standard (en mm) : 182 
Longueur Céphalique (en mm) : 46 
Poids (en g) : 60 
Provenance : Marché aux poissons de 
Manama 

 
  

3.2 Carangidae, Carangoides sp. 

 

 

 

 

Longueur Totale (en mm) : 184 
Longueur Standard (en mm) : 164 
Longueur Céphalique (en mm) : 45 
Poids (en g) : 60 
Provenance : Marché aux poissons de 
Manama 

 

 

3.3 Hemiramphidae, Hemiramphus sp. 

 

 
 
Longueur Totale (en mm) : 333/276 
Longueur Standard (en mm) : 301/251 
Longueur Céphalique (en mm) : 111/89 
Poids (en g) : 110/80 
Provenance : Marché aux poissons de 
Manama 
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3.4 Lethrinidae, Lethrinus lentjan (Lacepède, 1802) 

 

 

 
 
Longueur Totale (en mm) : 210 
Longueur Standard (en mm) : 202 
Longueur Céphalique (en mm) : 62 
Poids (en g) : 100 
Provenance : Marché aux poissons de 
Manama 

 
 

3.5 Lutjanidae, Lutjanus ehrenbergii (Peters, 1869) 

 

 

 
 
Longueur Totale (en mm) : 151 
Longueur Standard (en mm) : 144 
Longueur Céphalique (en mm) : 44 
Poids (en g) : 25 
Provenance : Marché aux poissons de 
Manama

 
 

3.6 Lutjanidae, Lutjanus indicus Allen, White & Erdmann, 2013 

 

 
 
 
 

 
 
 
 
Longueur Totale (en mm) : 185 
Longueur Standard (en mm) : 176 
Longueur Céphalique (en mm) : 54 
Poids (en g) : 75 
Provenance : Marché aux poissons de 
Manama 
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3.10 Siganidae, Siganus canaliculatus (Park, 1797) 

 

  
 
 

 
 
Longueur Totale (en mm) : 197/182 
Longueur Standard (en mm) : 185/174 
Longueur Céphalique (en mm) : 40/37 
Poids (en g) : 125/85 
Provenance : Marché aux poissons de 
Manama 
Nom vernaculaire local : safi 

3.11 Terapontidae, Terapon jarbua (Forsskål 1775) 

 

 
 

 

 
 
Longueur Totale (en mm) : 162 
Longueur Standard (en mm) : 151 
Longueur Céphalique (en mm) : 38 
Poids (en g) : 40 
Provenance : Marché aux poissons de 
Manama 
 

3.12 Carcharhinidae 

 

 
 
 
 

 
 
Longueur Totale (en mm) : 530 
Longueur Standard (en mm) : 385 
Longueur Céphalique (en mm) : 106 
Poids (en g) : 590 
Provenance : Marché aux poissons de 
Manama 
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3.13 Myliobatidae, Aetomylaeus nichofii  (Bloch & Schneider, 1801) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Longueur Totale (en mm) : 634 
Longueur Standard (en mm) : 167 
Longueur Céphalique (en mm) : 61 
Poids (en g) : 405 
Provenance : Marché aux poissons de 
Manama 
  
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=9400
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=27191
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Modèle Famille Espèce Os Latéralité 

A Sphyraenidés Sphyraena sp. Vertèbre pré-caudale Axial 

B Lethrinidés Lethrinus sp. Prémaxillaire Gauche 

C Lethrinidés Lethrinus nebulosus Pré-operculaire Droit 

D Lethrinidés Lethrinus sp. Articulaire  Droit 

E Serranidés Epinephelus sp. Dentaire Gauche 

F Sparidés Rhabdosargus sp. Dentaire Gauche 

G Sparidés Rhabdosargus sp. Prémaxillaire Gauche 

H Sparidés Rhabdosargus sp. Maxillaire Gauche 

I Lethrinidés Lethrinus sp. Palatin Droit 

J Lethrinidés Lethrinus sp. Epihyal Gauche 

K Lethrinidés Lethrinus sp. Dentaire Gauche 

L Lethrinidés Lethrinus sp. Dentaire Droit 

M Lethrinidés Lethrinus sp. Prémaxillaire Droit 

N Lethrinidés Lethrinus sp. Maxillaire Droit 

O Lethrinidés Lethrinus sp. Maxillaire Droit 

P Lethrinidés Lethrinus sp. Palatin Gauche 

Q Serranidés Epinephelus sp. Dentaire Droit 

R Carangidés Gnathanodon speciosus Cléithrum Droit 

S Lethrinidés Lethrinus sp. Articulaire  Droit 

T Carangidés Seriola dumerili Dentaire Gauche 

U Carangidés Gnathanodon speciosus Post-temporal Gauche 

U' Ariidés Netuma sp. Plaque frontale Indéterminé 

V Serranidés Epinephelus sp. Maxillaire Gauche 

W Serranidés Epinephelus sp. Cératohyal Droit 

X Carangidés Carangoides sp. Maxillaire Droit 

Y Carangidés Gnathanodon speciosus Articulaire  Droit 

Z Lethrinidés Lethrinus sp. Carré Droit 

Aa Lethrinidés Lethrinus sp. Hyomandibulaire Gauche 

Ba Carangidés Gnathanodon speciosus Cératohyal Droit 

Ca Carangidés Gnathanodon speciosus Pré-operculaire Droit 

Da Lethrinidés Lethrinus sp. Dentaire Gauche 

Ea Lethrinidés Lethrinus sp. Maxillaire Gauche 

Fa Lethrinidés Lethrinus sp. Operculaire Droit 

Ga Lethrinidés Lethrinus sp. Prémaxillaire Gauche 

Ha Indéterminé Indéterminé Indéterminé Indéterminé 

Ia Haemulidés Pomadasys commersonnii Operculaire Gauche 

Ja Serranidés Epinephelus sp. Cléithrum Gauche 

Ka Scombridés Thunnus sp. Articulaire  Droit 

La Indéterminé Indéterminé Indéterminé Indéterminé 

Ma Serranidés Epinephelus sp. Articulaire  Droit 

Na Lethrinidés Lethrinus sp. Operculaire Droit 

Oa Lethrinidés Lethrinus sp. Articulaire  Gauche 

Pa Serranidés Epinephelus sp. Carré Gauche 

Qa Sparidés Rhabdosargus sp. Dentaire Gauche 

Ra Serranidés Epinephelus sp. Carré Droit 

Sa Carangidés Gnathanodon speciosus Operculaire Gauche 

Ta Carangidés Gnathanodon speciosus Hyomandibulaire Droit 
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Modèle Famille Espèce Os Latéralité 

Ua Carangidés Gnathanodon speciosus Supracléithrum Gauche 

Va Serranidés Epinephelus sp. Palatin Gauche 

Wa Lethrinidés Lethrinus sp. Interoperculaire Gauche 

Xa Carangidés Gnathanodon speciosus Pharyngien Droit 

Ya Lethrinidés Lethrinus sp. Cléithrum Gauche 

Za Lethrinidés Lethrinus sp. Cléithrum Gauche 

Ab Serranidés Epinephelus sp. Basioccipital Axial 

Bb Carangidés Gnathanodon speciosus Basioccipital Axial 

Cb Lethrinidés Lethrinus sp. Basioccipital Axial 

Db Carangidés Carangoides chrysophrys Basioccipital Axial 

Eb Carangidés Carangoides bajad Basioccipital Axial 

Fb Carangidés Gnathanodon speciosus Vomer Axial 

Gb Lethrinidés Lethrinus sp. Première pré-caudale  Axial 

Hb Indéterminé Indéterminé Indéterminé Indéterminé 

Ib Sparidés Argyrops spinifer Palatin Droit 

Jb Sparidés Argyrops spinifer Palatin Droit 

Kb Sparidés Argyrops spinifer Maxillaire Droit 

Lb Sparidés Acanthopagrus sp. Maxillaire Gauche 

Mb Bélonidés Tylosurus choram Prémaxillaire Droit 

Nb Carangidés Gnathanodon speciosus Maxillaire Gauche 

Ob Carangidés Carangoides sp. Maxillaire Gauche 

Pb Carangidés Gnathanodon speciosus Carré Gauche 

Qb Sparidés Argyrops spinifer Carré Droit 

Rb Carangidés Carangoides sp. Operculaire Gauche 

Sb Haemulidés Pomadasys kaakan Operculaire Droit 

Tb Serranidés Epinephelus sp. Dentaire Gauche 

Ub Lethrinidés Lethrinus nebulosus Post-temporal Gauche 

Vb Indéterminé Indéterminé Indéterminé Indéterminé 

Wb Serranidés Epinephelus sp. Dentaire Gauche 

Xb Serranidés Epinephelus sp. Carré Droit 

Yb Serranidés Epinephelus sp. Maxillaire Gauche 

Zb Indéterminé Indéterminé Pré-operculaire Droit 

Ac Sparidés Crenidens crenidens Articulaire Gauche 
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5.1 Liste des espèces dont les squelettes ont été scannés 

N
° 

d
an

s 
la

 

co
ll

ec
ti

o
n
 

Famille Espèce 
Poids 

(en g) 

LS (en 

mm) 

LT 

(en 

mm) 

Lieu de collecte 
Date de 

collecte 

49 ARIIDAE Netuma bilineata       Qatar H/78 

1286 ARIIDAE Netuma bilineata 2700 500-525 630 
Emirats Arabes Unis (Ras 

Al-Khaimah) 
2/94 

1093 ARIIDAE Netuma thalassina 10000 775-855 990 Pakistan   

1264 BELONIDAE Ablennes hians 750 820-840 890 
Emirats Arabes Unis (Ras 

Al-Khaimah) 
2/94 

1263 BELONIDAE 
Tylosurus crocodilus 

crocodilus 
2380 950-950 1030 

Emirats Arabes Unis (Ras 

Al-Khaimah) 
19/2/94 

1288 CARANGIDAE Alectis indica 3500 590-620 700 
Emirats Arabes Unis (Ras 

Al-Khaimah) 
2/94 

1396 CARANGIDAE Alectis indica 160 166-188 222 
Emirats Arabes Unis (Ras 

Al-Khaimah) 
?/4/95 

1268 CARANGIDAE 
Carangoides 

malabaricus 
1250 370-390 450 

Emirats Arabes Unis (Ras 

Al-Khaimah) 
2/94 

1308 CARANGIDAE Alepes melanoptera 75 165-170 200 Bahreïn 4/94 

1160 CARANGIDAE Alepes djedaba 750 340-380 420 Oman (Ras al Junayz) 12/92 

1055 CARANGIDAE Atule mate 400 255 305 
Emirats Arabes Unis (Ras 

Al-Khaimah) 
3/3/92 

1269 CARANGIDAE 
Gnathanodon 

speciosus 
3430 530-580 680 

Emirats Arabes Unis (Ras 

Al-Khaimah) 
2/94 

1036 CARANGIDAE Carangoides bajad 3100 575 685 
Emirats Arabes Unis (Ras 

Al-Khaimah) 
28/2/92 

53 CARANGIDAE Seriola nigrofasciata       Qatar H/78 

1294 CARANGIDAE Seriola rivoliana 4800 650-690 800 
Emirats Arabes Unis (Ras 

Al-Khaimah) 
2/94 

1096 CARANGIDAE Seriola dumerili 9400 910 1080 Turquie (Marmaris) 10/6/92 

1260 HAEMULIDAE Diagramma pictum 1650 425-445 510 
Emirats Arabes Unis (Ras 

Al-Khaimah) 
19/2/94 

830 HAEMULIDAE 
Plectorhinchus 

gaterinus 
200 230 245     

1306 HAEMULIDAE Plectorhinchus pictus 1700 360-365 445 Bahreïn (Manama) 10/4/94 

1307 HAEMULIDAE 
Plectorhinchus 

sordidus 
350 255-265 290 Bahrain (Djiddafs) 23/4/94 

1512 HAEMULIDAE Pomadasys argyreus 2220 440-470 530 Pakistan (Gwadar) 03/99 

1503 HAEMULIDAE 
Pomadasys 

maculatus 

149049

0 
295-300 340 Pakistan (Gwadar) 13/03/99 

1161 HAEMULIDAE 
Pomadasys 

commersonnii 
3850 620-645 750 Oman (Ras al Junayz) 28/12/92 

1309 LETHRINIDAE Lethrinus microdon 1725 440-460 520 Bahrain (Djiddafs) 4/94 

67 LETHRINIDAE Lethrinus lentjan         H/78 

1395 LETHRINIDAE Lethrinus nebulosus 
3300 

(vidé) 
520-592 635 

Emirats Arabes Unis (Ras 

Al-Khaimah) 
?/4/95 

1289 LUTJANIDAE Lutjanus johnii 3250 560-560 645 
Emirats Arabes Unis (Ras 

Al-Khaimah) 
2/94 

1068 LUTJANIDAE 
Lutjanus 

argentimaculatus 
4000 555-570 680 Bahreïn (Manama) 2/11/92 

1293 LUTJANIDAE Pinjalo pinjalo 580 270-285 350 
Emirats Arabes Unis (Ras 

Al-Khaimah) 
2/94 

20 MUGILIDAE Liza macrolepis       Qatar H/78 

720 SCARIDAE Scarus frenatus 320 220 260     

1389 SCARIDAE Scarus ghobban 550 270-280 330 
Emirats Arabes Unis (Ras 

Al-Khaimah) 
13/4/95 

1490 SCIAENIDAE Otolithes ruber 985 405-415 470 Pakistan (Pasni) mars 98 

1515 SCIAENIDAE 
Protonibea 

diacanthus 
12500 940-960 1060 Pakistan (Gwadar) 24/03/99 

1506 SCIAENIDAE Johnius carouna 315 225-235 270 Pakistan (Gwadar) 19/03/99 

1276 SCOMBRIDAE Euthynnus affinis 1680 450-485 515 
Emirats Arabes Unis (Ras 

Al-Khaimah) 
2/94 

1165 SCOMBRIDAE 
Rastrelliger 

kanagurta 
45 135 165 Oman 12/92 

1152 SCOMBRIDAE Sarda orientalis 890 380-405 440 Oman (Ras al Junayz) 12/92 
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N
° 

d
an

s 
la

 

co
ll

ec
ti

o
n
 

Famille Espèce 
Poids 

(en g) 

LS (en 

mm) 

LT 

(en 

mm) 

Lieu de collecte 
Date de 

collecte 

1048 SCOMBRIDAE 
Scomberomorus 

commerson 
1390 570 660 

Emirats Arabes Unis (Ras 

Al-Khaimah) 
3/3/92 

1343 SCOMBRIDAE Thunnus obesus 2220 520-560 600 
Emirats Arabes Unis (Ras 

Al-Khaimah) 
11/4/95 

1341 SCOMBRIDAE Thunnus tonggol 3800 650-670 720 
Emirats Arabes Unis (Ras 

Al-Khaimah) 
7/4/95 

1383 SERRANIDAE 
Cephalopholis 

miniata 
520 275-285 330 

Emirats Arabes Unis (Ras 

Al-Khaimah) 
13/4/95 

1365 SERRANIDAE Epinephelus coioides 2100 460-470 550 
Emirats Arabes Unis (Ras 

Al-Khaimah) 
15/4/95 

1278 SIGANIDAE 
Siganus 

canaliculatus  
550 285-295 345 

Emirats Arabes Unis (Ras 

Al-Khaimah) 
2/94 

1170 SPARIDAE 
Acanthopagrus 

bifasciatus 
1380 340-350 410 Oman 12/92 

16 SPARIDAE Acanthopagrus latus         H/78 

1517 SPARIDAE Argyrops spinifer 2010 380-400 490 Pakistan (Gwadar) 27/03/99 

1463 SPARIDAE Crenidens crenidens 480 294 300 Pakistan (Pasni) 17/02/97 

1304 SPARIDAE Diplodus capensis 100 140 170 Bahreïn (Qalat Hadrah) 13/4/94 

1181 SPARIDAE Rhabdosargus sarba 550 250-260 320 Oman 12/92 

1067 SPARIDAE Sparidentex hasta 
3500 

(vidé) 
540-570 660 Bahreïn (Manama) 5/11/92 

1256 SPHYRAENIDAE Sphyraena jello 1200 550-570 655 
Emirats Arabes Unis (Ras 

Al-Khaimah) 
2/94 

1151 SPHYRAENIDAE Sphyraena obtusata 880 500-520 585 Oman (Ras al Junayz) 28/12/92 
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5.2 Les Ariidés 

Netuma bilineata  (Valenciennes, 1840), n°49 
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Netuma bilineata  (Valenciennes, 1840), n°1286 
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Netuma thalassina  (Rüppel, 1837), n° 1093 
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5.3 Les Bélonidés 

Ablennes hians  (Valenciennes, 1846), n°1264 

 

 

 

 

 

 

Tylosurus crocodilus crocodilus  (Péron & Lesueur, 1821), n°1263 
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Tylosurus crocodilus crocodilus  (Péron & Lesueur, 1821), n°1263 
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5.4 Les Carangidés 

Alectis indica  (Rüppell, 1830), n°1288 

  

 

Alectis indica  (Rüppell, 1830), n°1288 

 

 

Alectis indica  (Rüppell, 1830), n°1396 
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Alepes djedaba  (Forsskål, 1775), n°1160  

  

 

 

Alepes melanoptera  (Swainson, 1839), n°1308  

 

 

 

Atule mate  (Cuvier, 1833), n°1055 
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Carangoides bajad  (Forsskål, 1775), n°1036 

 

 

 

Carangoides malabaricus  (Bloch & Schneider, 1801), n°1268   
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Carangoides malabaricus  (Bloch & Schneider, 1801), n°1268 
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Gnathanodon speciosus  (Forsskål, 1775), n°1269 
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Seriola dumerili (Risso, 1810), n°1096 
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Seriola dumerili  (Risso, 1810), n°1096 

 

Seriola rivoliana  Valenciennes, 1833, n°1294  
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Seriolina nigrofasciata  (Rüppell, 1829), n°53  
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5.5 Les Haemulidés 

Diagramma pictum (Thunberg, 1792), n°1260  

 

 
 

Plectorhinchus gaterinus (Forsskål, 1775), n°830  

 

 

Plectorhinchus pictus (Tortonese, 1936), n°1306  
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Plectorhinchus sordidus (Klunzinger, 1870), n°1307 

  

 

 

Pomadasys argyreus (Valenciennes, 1833), n°1512 

 
 

 

 

Pomadasys argyreus (Valenciennes, 1833), n°1512 
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Pomadasys maculatus (Bloch, 1793), n°1503 

  

 

 

Pomadasys commersonnii (Lacepède, 1801), n°1161 
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5.6 Les Léthrinidés 

Lethrinus lentjan (Lacepède, 1802), n°67 

 

 

 

Lethrinus microdon Valenciennes, 1830, n°1309  
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Lethrinus nebulosus (Forsskål, 1775), n°1395  
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5.7 Les Lutjanidés 

Lutjanus argentimaculatus (Forsskål, 1775), n°1068 
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Lutjanus johnii (Bloch, 1792), n°1289 

 

 

Pinjalo pinjalo (Bleeker, 1850), n°1293 
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5.8) Les Mugilidés 

Liza macrolepis (Smith, 1846), n°20 

 

 

 

 

 

  



Annexe 5 

49 
 

 

5.9) Les Scaridés 

Scarus frenatus (Lacepède, 1802), n°720 (en haut) 

Scarus ghobban (Forsskål, 1775), n°1389 (en bas)  
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5.10) Les Sciaenidés 

Protonibea diacanthus (Lacepède, 1802), n°1515

 

 

Otolithes ruber (Bloch & Schneider, 1801), n° 1490 
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Johnius carouna (Cuvier, 1830), n°1506 (à droite)
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5.11) Les Scombridés 

Euthynnus affinis (Cantor, 1849), n°1276  
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Rastrelliger kanagurta (Cuvier, 1816), n°1165 

 

 

 

 

Sarda orientalis (Temminck & Schlegel, 1844), n°1152  
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Scomberomorus commerson (Lacepède, 1800), n°1048 

 

 

 

 
 

Thunnus obesus (Lowe, 1839), n°1343  
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Thunnus obesus (Lowe, 1839), n°1343  

  

 

 

Thunnus tonggol (Bleeker, 1851), n°1341 
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5.12) Les Serranidés 

Cephalopholis miniata (Forsskål, 1775), n°1383  

 

 

Epinephelus coioides (Hamilton, 1822), n°1365  
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5.13) Les Siganidés 

Siganus canaliculatus (Park, 1797), n°1278  
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5.14) Les Sparidés 

Acanthopagrus bifasciatus  (Forsskål, 1775), n°1170 
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Acanthopagrus latus (Houttuyn, 1782), n°16 

 

 

Argyrops spinifer (Forsskål, 1775), n°1517 
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Crenidens crenidens (Forsskål, 1775), n°1463 

 
 

 

 

 

 

Diplodus capensis (Smith, 1844), n°1304 
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Rhabdosargus sarba (Forsskål, 1775), n°1181 

 

 

Sparidentex hasta (Valenciennes, 1830), n°1067 

 

  



Annexe 5 

62 
 

 

5.15) Les Sphyraenidés 

Sphyraena jello Cuvier, 1829, n°1256 
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Sphyraena obtusata Cuvier, 1829, n°1151 

 



 

 
 

Annexe 6                                     

Liste des abréviations 
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6.1 Abréviation des familles de Chondrichtyens et  de Téléostéens 

déterminés 

Chondrichtyens 

Chondrichtyens CHOND 
 

Téléostéens 

Ariidae ARII 

Carcharhinidae CARCH 
 

Belonidae BEL 

Myliobatidae MYLIO 
 

Carangidae CAR 

Pristidae PRISTI 
 

Clupeidae CLU 

Sphyrnidae SPHYRN 
 

Epinephelinae EPI 

Rhinobatidae RHINO 
 

Haemulidae HAE 

  
   

Holocentridae HOLO 

    
Lethrinidae LET 

    
Lutjanidae LUTJ 

    
Mugilidae MUGIL 

    
Nemipteridae NEMI 

    
Scaridae SCA 

    
Scombridae SCOM 

    
Siganidae SIGA 

    
Sparidae SPA 

    
Sphyraenidae SPHY 

 

 

6.2 Abréviation des éléments anatomiques déterminés, par grande 

région anatomique 

Neurocrâne 

Pré-vomer 
pré-

vom   

Colonne 

vertébrale 

 

Première vertèbre 

pré-caudale 
PC1 

Vomer vom 
 

Vertèbre pré-

caudale 
PC  

Frontal frtl 
 

Vertèbre caudale C 

Parasphénoïde parasph 
 

Vertèbre V 

Basioccipital boc 
 

Nageoires 

paires 

Scapula sca 

Supraoccipital soc 
 

Cléithrum cl 

Otolithe oto 
 

Supracléithrum spcl 

Splanchnocrâne 

Prémaxillaire pmx 
 

Postcléithrum ptcl 

Maxillaire mx 
 

Basyptérigium basyp 

Dentaire dt 
 

Nageoires 

impaires 

Ptérygiophore   ptéry 

Articulaire art 
 

Ptérygiophore anal pté anal 

Palatin pal 
 

Urostyle uro 

Carré car 
 

Hypural hyp 

Hyomandibulaire hmd 
 

Epines Lépidotriche lépi 

Epihyal epihy 
 

Epines Axonauste axo 

Cératohyal céra 
 

      

Epi-cératohyal 
épi-

céra     

Pharyngien pharyn 
    

Post-temporal ptpl 
    

Préoperculaire pop 
    

Operculaire op 
    

Interoperculaire interop 
    

Suboperculaire subop 
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6.3 Autres abréviations rencontrées dans les tableaux de détermination 

 

 

 

 

Inférieur inf 

Supérieur sup 

Droite D 

Gauche G 

Axial A 

Indéterminé Ind 



 

 
 

Annexe 7                           

Mesures prises sur les éléments 

osseux et données pour les 

squelettes de Sparidés 
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7.1 Mesures sur les ossements 

La famille des Léthrinidés a été utilisée comme référence pour les mesures. Cependant, 

lorsque’elles n’étaient pas applicables aux ossements d’une famille, d’autres mesures ont été 

employées. Elles sont présentées dans la deuxième illustration. 
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7.2 Tableaux  des mesures réalisées sur les squelettes de Sparidés 

Acanthopagrus bifasciatus 

  

Collection 
Desse-

CEPAM 
N° dans la collection 1170 

   LT (en mm) 410 
   

LS (en mm) 340 
   

   Poids (en g) 1380 
   

   Provenance OMAN (Ra's el Junaz, 27/12/1992) 

   Taille en 

mm 
a b b' c c' d e 

vom               

pmx 36,9 29,76   15,52       

mx 15,64 16,38   47,78       

car 8 18,34   20,15       

hmd 27,53 58,02   10,82       

dt 24,98 13,62   15,43   40,92   

art 17,56 7,6   7,58   30,28 34,79 

pop 4,83     80,76       

épi       2,74 15,85     

céra   11,26 15,63         

cl 15,28 7,73           

pal 21,09 6,53   4,58       

boc   8,68   9,31       

    
   

Collection 
Desse-

CEPAM 
N° dans la collection 1305 

   LT (en mm) 290 
   

   LS (en mm) 240 
   

   Poids (en g) 470 
   

   Provenance BAHREIN (04/1994) 
 

   Taille en 

mm 
a b b' c c' d e 

vom 3,09 6,85           

pmx 28,01 20,9   10,69       

mx 10,46 8,4   20,61       

car 5,46 26,78   11,82       

hmd 16,01 35,15   6,66       

dt 16,06 8,48   8,74   26,97   

art 10,29 4,2   4,82   22,09 22,42 

pop 3,9     49,1       

op 5,65 4,94   19,89   36,26   

épi 
23,1 6,62 10,46 

1,94 9,31     

céra         

cl 9,4 5,28           

boc   4,95   6,24       
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Acanthopagrus bifasciatus 

  

        
Collection 

Desse-

CEPAM 
N° dans la collection 1303 

   LT (en mm) 230 
   

   LS (en mm) 190 
   

   Poids (en g) 270 
   

   Provenance BAHREIN (10/04/1994) 
 

   Taille en 

mm 
a b b' c c' d e 

vom 2,78 5,61           

pmx 22,79 17,07   7,98       

mx 7,04 6,36   21,83       

car 4,11 17,68   9,35       

hmd 13,23 29,16   4,6       

dt 12,26 5,6   6,46   21,78   

art 9,42 3,23   3,26   16,49 17,81 

pop 2,57     39,81       

op 4,89 3,97   15,59   28,82   

épi 
17,21 4,75 8,37 

1,56 7,41     

céra         

cl 8,16 3,66           

pal 11,6 3,45   2,08       

boc   3,87   4,95       

        
Collection 

Desse-

CEPAM 
N° dans la collection 1302 

   LT (en mm) 295 
   

   LS (en mm) 245 
   

   Poids (en g) 490 
   

   Provenance BAHREIN (04/1994) 
 

   Taille en 

mm 
a b b' c c' d e 

vom 3,22 6,95           

pmx 29,05 20,17   9,49       

mx 10,87 8,39   30,17       

car 5,38 28,18   11,69       

hmd 17,29 37,93   6,08       

dt 16,66 8,5   8,45   27,02   

art 11,84 4,54   4,76   21,89 23,25 

pop 3,75     51,58       

op 5,68 5,41   20,32   38,05   

épi 
21,3 6,3 10,42 

1,89 10,17     

céra         

cl 9,56 4,59           

pal 14,53 4,33   2,76       

boc   5,63   6,39       
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Acanthopagrus bifasciatus 

 

 

Argyrops spinifer 

Collection 
Desse-

CEPAM 
N° dans la collection 1508 

   LT (en mm) 450 
   

   LS (en mm) 370 
   

   Poids (en g) 120 
   

   Provenance PAKISTAN (03/1999) 
 

   Taille en 

mm 
a b b' c c' d e 

pmx 33,36 23,33   10,01       

mx 10,58 10,1   36,44       

car 5,22 16,19   16,22       

hmd 17,39 57,37   8,22       

dt 10,67 7,73   7,16   31,85   

art 16,23 7,28   5,21   25,83 26,25 

pop 2,78     77,06       

boc   9,23   9,55       

  

Collection 
Desse-

CEPAM 
N° dans la collection 816 

   LT (en mm) 220 
   

   LS (en mm) 180 
   

   Poids (en g) 180 
   

   Provenance Aquarium de Monaco 
 

   Taille en 

mm 
a b b' c c' d e 

vom 2,66 5,82           

pmx 20,17 14,77   7,39       

mx 6,36 6,06   21,92       

car 3,76 20,92   8,02       

hmd 12,47 27,61   4,86       

dt 10,57 6,41   5,08   19,41   

art 8 2,96   3,26   15,51 16,4 

pop 1,99     37,96       

op 4,47 3,65   15,15   27,74   

épi 
17,15 4,9 7,48 

1,45 7,11     

céra         

pal 10,83 3,24 1,95         

boc   3,62   3,8       
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Argyrops spinifer 

        
Collection 

Desse-

CEPAM 
N° dans la collection 1034 

   LT (en mm) 345 
   

   LS (en mm) 265 
   

   Poids (en g) 650 
   

   Provenance OMAN (02/1992) 
 

   Taille en 

mm 
a b b' c c' d e 

vom 4,82 9,35           

pmx 26,84 18,58   8,61       

mx 8,29 8,18   28,55       

car 4,42 12,3   12,88       

hmd 13,07 43,37   8,16       

dt 8,26 5,95   5,73   27   

art 13,62 5,27   4,09   20,22 22,08 

pop 2,86     60,55       

op 5 7,28   26,45   45,68   

épi 
27,1 6,64 11,59 

2,01 11,35     

céra         

cl 6,5 4,6           

pal 20,53 3,3   2,66       

boc   6,63   7,89       

 

 

       
Collection 

Desse-

CEPAM 
N° dans la collection 1285 

   LT (en mm) 455 
   

   LS (en mm) 360 
   

   Poids (en g) 1510 
   

   Provenance OMAN  
 

   Taille en 

mm 
a b b' c c' d e 

vom 5,59 12,66           

pmx 33,27 23,51   10,51       

mx 10,33 10,7   36,59       

car 5,69 12,86   14,78       

hmd 16,45 53,99   9,52       

dt 11,91 7,98   7,36   31,99   

art 17,13 5,81   5,39   25,45 26,36 

pop 3,75     76,49       

op 5,7 9,4   33,46   57,42   

épi       2,74 15,36     

céra   8,59 15,31 15,31       

cl 6,6 6,41           

pal 26,83 4,65   3,4       

boc   9,21   9,88       
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Argyrops spinifer 

 

Collection 
Desse-

CEPAM 
N° dans la collection 1517 

   LT (en mm) 490 
   

   LS (en mm) 380 
   

   Poids (en g) 2010 
   

   Provenance PAKISTAN (27/03/1999) 
 

   Taille en 

mm 
a b b' c c' d e 

vom 5,39 12,59           

pmx 33,97 23,44   11,14       

mx 10,86 10,5   39,67       

car 6 13,63   17,81       

hmd 19,18 61,52   9,53       

dt 11,42 7,56   7,96   34,5   

art 18,03 6,47   6   26,31 28,55 

pop 3,28     83,58       

op 5,99 9,9   37,63   62,85   

épi       2,69 16,13     

céra   10,98 16,68         

cl 9,36 5,81           

pal 26,19 3,96   3,38       

boc   10,16   9,92       

 

 

 

       
Collection 

Desse-

CEPAM 
N° dans la collection 1140 

   LT (en mm) 520 
   

   LS (en mm) 410 
   

   Poids (en g) 1900 
   

   Provenance OMAN (12/1992) 
 

   Taille en 

mm 
a b b' c c' d e 

vom 6,11 14,53           

pmx 37,88 30,72   11,48       

mx 12,44 12,59   45,43       

car 6,57 15,62   19,31       

hmd 21,16 68,1   12,15       

dt 13,27 8,84   8,34   39,91   

art 19,6 7,01   6,4   29,95 33,16 

pop 4,92     90,23       

op 7,11 10,84   39,58   71,01   

épi 
42,22 

    2,57 17,87     

céra 9,86 18,24         

cl 9,35 5,46           

pal 29,8 4,91   4,46       

boc   10,57   11,14       
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Argyrops spinifer 

 

Collection 
Desse-

CEPAM 
N° dans la collection 1190 

   LT (en mm) 580 
   

   LS (en mm) 475 
   

   Poids (en g) 2900 
   

   Provenance OMAN (02/01/1993) 
 

   Taille en 

mm 
a b b' c c' d e 

vom 6,74 17,19           

pmx 44,02 31,55   12,34       

mx 15,16 15,89   52,78       

car 7,1 18,73   22,11       

hmd 23,7 74,14   13,44       

dt 14,52 10,2   9,13   45,83   

art 23,76 8,51   7,29   32,82 38,02 

pop 5,88     101,13       

op 7,82 12,86   47,42   78,6   

épi 
46,01 

    4,24 21,51     

céra 12,68 22,33         

cl 9,82 7,6           

pal 35,14 6,21   4,52       

boc   11,84   12,63       



 

 
 

Annexe 8                           

Modèles ostéométriques pour la 

famille des Léthrinidés  
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8.1 Squelettes des collections de comparaison utilisés pour la mise en 

place des modèles ostéométriques. 

Espèce Collection 
N°dans la 

collection 
Provenance LT (mm) LS (mm) Poids (g) 

Lethrinus nebulosus Desse 1274 Ras el Khaimah 505 410 1750 

Lethrinus nebulosus Desse 1395 Ras el Khaimah 635 520 3300 

Lethrinus nebulosus Desse 1273 Ras el Khaimah 405 330 880 

Lethrinus nebulosus Desse 1066 Bahreïn 510 420 1600 

Lethrinus nebulosus Desse 1310 Bahreïn 330 280 475 

Lethrinus nebulosus Desse 1039 Ras el Khaimah 400 330 860 

Lethrinus nebulosus Desse 1184 Oman 390 315 610 

Lethrinus nebulosus Desse 1394 Ras el Khaimah 625 500 2900 

Lethrinus nebulosus Desse 1187 Oman 250 210 260 

Lethrinus nebulosus Béarez 93 Oman 284 220 325 

Lethrinus nebulosus Béarez 154 Oman 270 208 250 

Lethrinus nebulosus Béarez 306 Oman 525 412 1900 

Lethrinus microdon Desse 1272 Ras el Khaimah 350 / 580 

Lethrinus microdon Desse 1309 Arabie Saoudite 520 440 1725 

Lethrinus microdon Béarez 96 Oman 552 436 1720 

Lethrinus microdon Béarez 275 Oman 410 327 719 

Lethrinus mahsena Desse 1434 
 

298 240 422 

Lethrinus mahsena Desse 1435 
 

290 235 402 

Lethrinus sp. Desse 1484 Inde 380 320 800 

Lethrinus borbonicus Béarez 155 Oman 178 141 90 

Lethrinus borbonicus Béarez 94 Oman 299 234 440 

Lethrinus lentjan Béarez 274 Oman 360 282 702 

Lethrinus lentjan Béarez 95 Oman 441 344 1210 

Lethrinus lentjan Vorenger G1 Bahreïn 210 202 100 
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8.3 Equations correspondant aux mesures prises sur les modèles 

  

Equation 

Coefficient de 

corrélation 
NR 

      
 

Vomer 
M1 y = 69,025x

1,0442
 R²= 0,8921 24 

M2 y = 34,74x
0,9426

 R² = 0,9672 23 

Pmx 

M1 y=20,593x
0,8238

 R² = 0,9409 24 

M2 y=26,821x
0,9043

 R² = 0,9518 24 

M3 y=95,173x0,
8336

 R² = 0,8886 24 

Mx 

M1 y=105,2x
0,9616

 R² = 0,9317 21 

M2 y=47,405x
0,9348

 R² = 0,9658 21 

M3 y=53,463x
1,0121

 R² = 0,9494 21 

M4 y=14,356x
0,9976

 R² = 0,9156 17 

Carré 

M1 y=73,652x
0,9496

 R² = 0,9618 24 

M2 y=31,984x
0,889

 R² = 0,9579 22 

M3 y=29,307x
0,8614

 R² = 0,9516 24 

Hmd 

M1 y=29,07x
0,9708

 R² = 0,952 24 

M2 y=8,6166x
1,0277

 R² = 0,9663 24 

M3 y=57,923x0,
9402

 R² = 0,8791 24 

Dt 

M1 y=55,255x
0,9478

 R² = 0,9192 24 

M2 y=92,549x
0,8275

 R² = 0,6869 24 

M3 y=120,54x
0,7942

 R² = 0,7086 24 

M4 y=14,94x
0,9413

 R² = 0,9613 24 

Art 

M1 y=53,511x
1,0148

 R² = 0,7963 23 

M2 y=75,752x
0,9513

 R² = 0,9418 24 

M3 y=87,649x
0,8947

 R² = 0,9666 24 

M4 y=15,57x
0,9864

 R² = 0,9552 15 

Pop 

M1 y=184,65x
0,6608

 R² = 0,5028 24 

M2 y=28,541x
0,8487

 R² = 0,9356 24 

M3 y=6,3046x
0,9926

 R² = 0,9774 24 

Op 

M1 y=90,291x
0,8838

 R² = 0,9623 24 

M2 y=104,89x
0,7509

 R² = 0,63 24 

M3 y=339,85x
0,0344

 R² = 0,0075 24 

M4 y=50,013x
0,5812

 R² = 0,6838 24 

M5 y=18,682x
0,9596

 R² = 0,9798 14 

Epi 
M3 y=229,03x

0,2298
 R² = 0,2055 22 

M3' y=236,6x
0,3121

 R² = 0,4015 22 

Céra 

M2 y=117,57x
0,5467

 R² = 0,645 22 

M2' y=93,681x
0,6043

 R² = 0,6904 22 

M4 y=81,242x
0,9776

 R² = 0,9193 21 

Cl 

M1 y=131x
0,7232

 R² = 0,7761 24 

M2 y=68,146x
1,0932

 R² = 0,8951 24 

M3 y=5,6702x
0,9926

 R² = 0,9645 24 

Pal 

M1 y=142,52x
0,7052

 R² = 0,8276 24 

M2 y=102,43x
0,9266

 R² = 0,894 24 

M3 y=31,119x
0,81

 R² = 0,9447 24 

Boc 

M2 y=76,205x
0,8155

 R² = 0,9751 24 

M3 y=65,905x
0,8321

 R² = 0,9696 24 
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8.5 Mesures des éléments droits et gauches, sur les dentaires et les pré-

operculaires  

 
 

 

 







 

 
 

Annexe 9                                   

Les Profils Rachidiens Globaux 

de Lethrinus nebulosus 
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9.1 Dimensions en mm des trois mesures pour le squelette de 

comparaison pris en référence. 

Espèce 
N° 

collection 
Collection Provenance 

LT (en 

mm) 

LS (en 

mm) 

Poids (en 

g) 

Lethrinus nebulosus 93 P. Béarez Oman 284 220 325 

  
 

   
Mesures en mm. 

   

Pour les vertèbres 

caudales, la mesure 

M1 se situe sur la 

face latérale. 

   

   

   

   

   

     

  
  M1 M2 M3 

  

  
PC 1,54 4,11 5,55 

  

  
PC 3,79 5,16 5,66 

  

  
PC 4 5,48 5,25 

  

  
PC 4,62 5,53 5,08 

  

  
PC 4,92 5,48 4,82 

  

  
PC 5,23 5,22 4,88 

  

  
PC 5,47 5,04 4,75 

  

  
C 5,67 4,87 4,76 

  

  
C 5,77 4,82 4,7 

  

  
C 6,15 4,93 4,81 

  

  
C 6,27 5,09 4,83 

  

  
C 6,34 5,19 4,75 

  

  
C 6,58 5,14 4,83 

  

  
C 6,66 5 4,67 

  

  
C 6,73 5,1 4,62 

  

  
C 6,65 5,14 4,46 

  

  
C 6,59 5,19 4,32 

  

  
C 6,23 5 4,3 

  

  
C 5,56 4,88 4,21 

  

  
C 5,05 4,77 4,14 

  

  
C 4,85 4,64 4,45 

  

  
C 4,82 3,91 4,46 

  

  
C 4,27 3,82 3,78 
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9.2 Graphique du PRG du squelette de Lethrinus nebulosus pris en 

référence. 
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Photos des espèces déterminées 

dans le matériel étudié sur le site 

de Qal’at-al-Bahreïn 
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10.1 Les Chondrichtyens 

 

 

 

 

 

 

 

 

Myliobatidae : Aetobatus narinari 
(Euphrasen, 1790).                 

Photo : P. Béraez (Fishbase). 

10.2 Les Actynoptérigiens : les espèces des mangroves 

 

 
 

 

Belonidae : Ablennes hians 
(Valenciennes, 1846).             

Photo : R. Freitas (Fishbase). 

 

Clupeidae : Nematelosa  nasus 

(Bloch, 1795).                    

Photo : J.E Randall (Fishbase). 

 

 

Epinephelinae : Epinephelus 

coioides (Hamilton, 1822). 
Photo : J.E Randall (Fishbase). 

 

 

 

Lethrinidae : Lethrinus 

nebulosus (Forsskål, 1775). 
Photo : J.E Randall (Fishbase). 

 

 

 

 

 

Haemulidae : Pomadasys 

kaakan (Cuvier, 1830).      

Photo : J.E Randall (Fishbase). 

 

 

Sparidae : Acanthopagrus la tus 

(Houttuyn, 1782).              
Photo : K.T Shao (Fishbase). 

 

 

Haemulidae : Pomadasys 

a rgenteus (Forsskål, 1775). 
Photo : J.E Randall (Fishbase). 

 

 

 

 

Sparidae : Acanthopagrus 

bifascia tus (Forsskål, 1775). 

Photo : J.E Randall (Fishbase). 
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10.3 Les Actynoptérigiens : les espèces des fonds rocheux 

 

Sparidae : Cheimerius nufa r 

(Valenciennes, 1830).        
Photo : J.E Randall (Fishbase).

 

 

10.4 Les Actynoptérigiens : les espèces des fonds sablo-vaseux 

 

 

 

Ariidae : Netuma  bilinea ta  

(Valenciennes, 1840).        
Photo : Jr., G.V Hermosa 

(Fishbase). 
 

 

 

Sparidae : Sparidentex hasta  

(Valenciennes, 1830).        
Photo : J.E Randall (Fishbase). 

 

 

 

 

Ariidae : Netuma  thalassina  

(Rüppell, 1837).                 
Photo : J.E Randall (Fishbase).  

 

 

 

Sparidae : Crenidens crenidens 

(Forsskål, 1775).                
Photo : J.E Randall (Fishbase). 

 

 

 

 

 

 

Sparidae : Argyrops spinifer 

(Forsskål, 1775).                
Photo : J.E Randall (Fishbase). 

 

 

 

Sparidae : Rhabdosa rgus sarba 

(Forsskål, 1775).                

Photo : J.E Randall (Fishbase). 

Haemulidae : Diagramma 

pictum (Thunberg, 1792).   

Photo : J.E Randall (Fishbase). 
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10.5 Les Actynoptérigiens : les espèces des récifs coralliens 

 

 

 

Carangidae : Alectis indica  

(Rüppell, 1830).                 
Photo : J.E Randall (Fishbase). 

 

 

 

 

Carangidae : Alectis indica  

(juvénile) (Rüppell, 1830).                 
Photo : J.E Randall (Fishbase). 

 

 

Carangidae : Atule mate 

(Cuvier, 1833).                  

Photo : J.E Randall (Fishbase). 
 

 

 

Carangidae : Carangoides 

bajad (Forsskål, 1775).      

Photo : J.E Randall (Fishbase). 
 

 

 

 

Carangidae : Gnathanodon 

speciosus (Forsskål, 1775). 
Photo : J.E Randall (Fishbase). 

 

 

 

 

Carangidae : Trachinotus 

blochii (Lacepède, 1801).  

Photo : J.E Randall (Fishbase). 
 

 

 

 

 

 

 

Carangidae : Carangoides 

chrysophrys (Cuvier, 1833). 
Photo : J.E Randall (Fishbase). 

 

 

 

 

Carangidae : Scomberoides 

commersonnianus (Lacepède, 
1801).                                

Photo : J.E Randall (Fishbase). 
 

 

 

 

Haemulidae : Plectorhinchus 

pictus (Tortonese, 1936).   

Photo : J.E Randall (Fishbase). 
 

 

 

 

 

Carangidae : Carangoides 

malaba ricus (Bloch et 
Schneider, 1801).               

Photo : J.E Randall (Fishbase). 
 

 

 

 

Carangidae : Ser iola  dumerili 

(Risso, 1810).                    
Photo : J.E Randall (Fishbase). 

 

 

 

 

Haemulidae : Pomadasys 

str idens (Forsskål, 1775). Photo 
: J.E Randall (Fishbase). 
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10.5 Les Actynoptérigiens : les espèces des récifs coralliens (suite) 
 

 

 
 

Scaridae : Scarus ghobban 

(Forsskål, 1775).                
Photo : J.E Randall (Fishbase). 

 
 
 
 

 

 

 

Siganidae : Siganus 

canalicula tus (Park, 1797). 
Photo : J.E Randall (Fishbase). 

 
 
 
 

 

 

 

Sparidae : Rhabdosa rgus 

haffara  (Forsskål, 1775).   

Photo : J.E Randall (Fishbase). 
 

 

 

Sphyraenidae : Sphyraena jello 

Cuvier, 1829.                     

Photo : J.E Randall (Fishbase). 
 

 

 

Sphyraenidae : Sphyraena 

obtusata  Cuvier, 1829.       
Photo : J.E Randall (Fishbase). 

 
 

 

 

 

 

Lutjanidae : Lutjanus 

malabaricus (Bloch & 

Schneider, 1801).               
Photo : J.E Randall (Fishbase). 
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10.6 Les Actynoptérigiens : les espèces des eaux ouvertes 

 

 

 

Belonidae : Tylosurus 

crocodilus crocodilus (Péron & 

Lesueur, 1821).                  
Photo : J.E Randall (Fishbase). 

 

 

 

Scombridae : Rastrelliger 

kanagur ta  (Cuvier, 1816).  

Photo : J.E Randall (Fishbase). 
 

 

 

 

 

Belonidae : Tylosurus choram 

(Rüppell, 1837).                 
Photo : J.E Randall (Fishbase). 

 
 

 

 

Scombridae : Scomberomorus 

commerson (Lacepède, 1800). 
Photo : J.E Randall (Fishbase). 

 
 

 

 

 

 

 

 

Scombridae : Euthynnus affinis 

(Cantor, 1849).                  

Photo : J.E Randall (Fishbase). 
 
 

 

 

Scombridae : Thunnus obesus 

(Lowe, 1839).                    

Photo : C. Archambault 
(Fishbase). 

 

 

 

Scombridae : Thunnus tonggol 

(Bleeker, 1851).                 
Photo : Jr. GV Hermosa 

(Fishbase). 
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Les estimations de tailles et de poids ont été réalisées sur les familles principales. Concernant 
les Léthrinidés, les estimations ont été faites à partir des courbes réalisées au sein de ce 
travail, tandis que celles pour les Epinéphélinés se sont basées sur les travaux de Desse et 
Desse-Berset (1996). 
L’estimation de la taille des Sparidés a été réalisée selon une méthodologie expliquée dans la 
partie III du grand C : 3.2.2.4) Estimation de la taille des Sparidés. Les données des spécimens de 
référence sont présentées en annexe 7.2. 
Pour les Carangidés, une estimation visuelle a été réalisée. 
 

 

11.1 Estimation de la taille grâce aux équations  

 

Les tableaux concernent l’ensemble des périodes pour les Léthrinidés et les Epinéphélinés. 
 
 

11.1.1 Le Dilmoun Ancien 

 

Les Léthrinidés (Nr=29) 

 
UF 

Dilmoun 

ancien 

Famille Espèce Os Mesure 
Equation 

(mesure/LT) 

Coefficient 
de 

corrélation 

Taille 
(en 

mm) 

Equation 
(LT/Poids) 

Poids 
(en 

g) 

607 Lethrinidae Lethrinus sp. pmx 7,2 M3 y=95,173x0,8336 R²=0,8886 493 y=4E-05x2,8016 1404 
609 Lethrinidae Lethrinus sp. pmx 9 M3 y=95,173x0,8336 R²=0,8886 594 y=4E-05x2,8016 2364 
621 Lethrinidae Lethrinus sp. pmx 10,64 M3 y=95,173x0,8336 R²=0,8886 683 y=4E-05x2,8016 3495 
629 Lethrinidae Lethrinus sp. pmx 8,66 M3 y=95,173x0,8336 R²=0,8886 575 y=4E-05x2,8016 2161 
629 Lethrinidae Lethrinus sp. pmx 8,74 M3 y=95,173x0,8336 R²=0,8886 580 y=4E-05x2,8016 2207 
635 Lethrinidae Lethrinus sp. pmx 5,79 M3 y=95,173x0,8336 R²=0,8886 411 y=4E-05x2,8016 844 
1696 Lethrinidae Lethrinus sp. pmx 7,61 M3 y=95,173x0,8336 R²=0,8886 517 y=4E-05x2,8016 1598 
1897 Lethrinidae Lethrinus sp. pmx 9,28 M3 y=95,173x0,8336 R²=0,8886 610 y=4E-05x2,8016 2539 
1898 Lethrinidae Lethrinus sp. pmx 7,6 M3 y=95,173x0,8336 R²=0,8886 516 y=4E-05x2,8016 1593 
629 Lethrinidae Lethrinus sp. dt 9,07 M1 y=55,255x0,9478 R²=0,9192 447 y=4E-05x2,8016 1062 
607 Lethrinidae Lethrinus sp. pal 6,27 M2 y=102,43x0,9266 R²=0,894 561 y=4E-05x2,8016 2014 
635 Lethrinidae Lethrinus sp. vom 15,93 M2 y=34,74x0,9426 R²=0,9672 472 y=4E-05x2,8016 1241 
613 Lethrinidae Lethrinus sp. carré 8,46 M1 y=73,652x0,9496 R²=0,9618 560 y=4E-05x2,8016 1997 
613 Lethrinidae Lethrinus sp. carré 7,66 M1 y=73,652x0,9496 R²=0,9618 509 y=4E-05x2,8016 1533 
1894 Lethrinidae Lethrinus sp. carré 7,82 M1 y=73,652x0,9496 R²=0,9618 519 y=4E-05x2,8016 1620 
613 Lethrinidae Lethrinus sp. mx 12,3 M2 y=47,405x0,9348 R²=0,9658 495 y=4E-05x2,8016 1417 
613 Lethrinidae Lethrinus sp. mx 11,97 M2 y=47,405x0,9348 R²=0,9658 483 y=4E-05x2,8016 1320 
1898 Lethrinidae Lethrinus sp. mx 13,85 M2 y=47,405x0,9348 R²=0,9658 553 y=4E-05x2,8016 1934 
1894 Lethrinidae Lethrinus sp. mx 6,47 M1 y=105,2x0,9616 R²=0,9317 634 y=4E-05x2,8016 2828 
613 Lethrinidae Lethrinus sp. art 7,16 M3 y=87,649x0,8947 R²=0,9666 510 y=4E-05x2,8016 1541 
629 Lethrinidae Lethrinus sp. boc 8,55 M2 y=76,205X0,8155 R²=0,9751 439 y=4E-05x2,8016 1009 
629 Lethrinidae Lethrinus sp. boc 8,6 M2 y=76,205X0,8155 R²=0,9751 441 y=4E-05x2,8016 1023 
635 Lethrinidae Lethrinus sp. boc 12,26 M2 y=76,205X0,8155 R²=0,9751 588 y=4E-05x2,8016 2299 
629 Lethrinidae Lethrinus sp. hmd 20,12 M1 y=29,07x0,9708 R²=0,952 536 y=4E-05x2,8016 1769 
629 Lethrinidae Lethrinus sp. hmd 19,94 M1 y=29,07x0,9708 R²=0,952 531 y=4E-05x2,8016 1726 
635 Lethrinidae Lethrinus sp. pal 5,95 M2 y=102,43x0,9266 R²=0,894 535 y=4E-05x2,8016 1758 
635 Lethrinidae Lethrinus sp. pal 5 M2 y=102,43x0,9266 R²=0,894 455 y=4E-05x2,8016 1119 
1696 Lethrinidae Lethrinus sp. pal 4,88 M2 y=102,43x0,9266 R²=0,894 445 y=4E-05x2,8016 1051 
635 Lethrinidae Lethrinus sp. art 7,94 M3 y=87,649x0,8947 R²=0,9666 560 y=4E-05x2,8016 1997 
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11.1.2 Le Dilmoun Moyen 

 

Les Léthrinidés (NR=184) 

UF 

Dilmoun 

moyen 

Famille Espèce Os Mesure 
Equation 

(mesure/LT) 

Coefficient 

de 

corrélation 

Taille 

(en 

mm) 

Equation 

(LT/Poids) 

Poids 

(en 

g) 

1334 Lethrinidae Lethrinus sp. vom 17,22 M2 y=34,74x0,9426 R²=0,9672 508 y=4E-05x2,8016 1524 

1403 Lethrinidae Lethrinus sp. vom 14,49 M2 y=34,74x0,9426 R²=0,9672 432 y=4E-05x2,8016 966 

1135 Lethrinidae Lethrinus sp. vom 9,3 M2 y=34,74x0,9426 R²=0,9672 284 y=4E-05x2,8016 300 

582 Lethrinidae Lethrinus sp. mx 5,36 M3 y=53,463x1,0121 R²=0,9494 292 y=4E-05x2,8016 324 

1794 Lethrinidae Lethrinus sp. mx 14,61 M3 y=47,405x0,9348 R²=0,9658 581 y=4E-05x2,8016 2224 

1024 Lethrinidae Lethrinus sp. mx 11,45 M2 y=47,405x0,9348 R²=0,9658 463 y=4E-05x2,8016 1175 

1146 Lethrinidae Lethrinus sp. mx 10,35 M2 y=47,405x0,9348 R²=0,9658 421 y=4E-05x2,8016 902 

1794 Lethrinidae Lethrinus sp. mx 14,7 M2 y=47,405x0,9348 R²=0,9658 585 y=4E-05x2,8016 2260 

1601 Lethrinidae Lethrinus sp. mx 13,18 M2 y=47,405x0,9348 R²=0,9658 528 y=4E-05x2,8016 1698 

1655 Lethrinidae Lethrinus sp. mx 12,91 M2 y=47,405x0,9348 R²=0,9658 518 y=4E-05x2,8016 1609 

1024 Lethrinidae Lethrinus sp. mx 13,01 M2 y=47,405x0,9348 R²=0,9658 522 y=4E-05x2,8016 1642 

1025 Lethrinidae Lethrinus sp. mx 12,86 M2 y=47,405x0,9348 R²=0,9658 516 y=4E-05x2,8016 1593 

1858 Lethrinidae Lethrinus sp. mx 11,87 M2 y=47,405x0,9348 R²=0,9658 479 y=4E-05x2,8016 1291 

1812 Lethrinidae Lethrinus sp. mx 12,62 M2 y=47,405x0,9348 R²=0,9658 507 y=4E-05x2,8016 1516 

1812 Lethrinidae Lethrinus sp. mx 13,47 M2 y=47,405x0,9348 R²=0,9658 539 y=4E-05x2,8016 1798 

1421 Lethrinidae Lethrinus sp. mx 13,19 M2 y=47,405x0,9348 R²=0,9658 528 y=4E-05x2,8016 1702 

1401 Lethrinidae Lethrinus sp. mx 11,62 M2 y=47,405x0,9348 R²=0,9658 469 y=4E-05x2,8016 1221 

1401 Lethrinidae Lethrinus sp. mx 11,09 M2 y=47,405x0,9348 R²=0,9658 449 y=4E-05x2,8016 1081 

1788 Lethrinidae Lethrinus sp. mx 12,14 M2 y=47,405x0,9348 R²=0,9658 489 y=4E-05x2,8016 1369 

1157 Lethrinidae Lethrinus sp. mx 5,19 M2 y=47,405x0,9348 R²=0,9658 221 y=4E-05x2,8016 148 

1019 Lethrinidae Lethrinus sp. pmx 9,35 M3 y=95,173x0,8336 R²=0,8886 613 y=4E-05x2,8016 2584 

1019 Lethrinidae Lethrinus sp. pmx 9,95 M3 y=95,173x0,8336 R²=0,8886 646 y=4E-05x2,8016 2988 

1024 Lethrinidae Lethrinus sp. pmx 6,19 M3 y=95,173x0,8336 R²=0,8886 435 y=4E-05x2,8016 986 

1140 Lethrinidae Lethrinus sp. pmx 7,68 M3 y=95,173x0,8336 R²=0,8886 521 y=4E-05x2,8016 1632 

1858 Lethrinidae Lethrinus sp. pmx 8,55 M3 y=95,173x0,8336 R²=0,8886 569 y=4E-05x2,8016 2097 

1858 Lethrinidae Lethrinus sp. pmx 7,8 M3 y=95,173x0,8336 R²=0,8886 527 y=4E-05x2,8016 1692 

1604 Lethrinidae Lethrinus sp. pmx 4,55 M3 y=95,173x0,8336 R²=0,8886 337 y=4E-05x2,8016 481 

1604 Lethrinidae Lethrinus sp. pmx 9,07 M3 y=95,173x0,8336 R²=0,8886 598 y=4E-05x2,8016 2407 

1604 Lethrinidae Lethrinus sp. pmx 7,95 M3 y=95,173x0,8336 R²=0,8886 536 y=4E-05x2,8016 1769 

1604 Lethrinidae Lethrinus sp. pmx 8,5 M3 y=95,173x0,8336 R²=0,8886 567 y=4E-05x2,8016 2068 

1812 Lethrinidae Lethrinus sp. pmx 9,67 M3 y=95,173x0,8336 R²=0,8886 631 y=4E-05x2,8016 2795 

1812 Lethrinidae Lethrinus sp. pmx 9,38 M3 y=95,173x0,8336 R²=0,8886 615 y=4E-05x2,8016 2604 

1334 Lethrinidae Lethrinus sp. pmx 9,74 M3 y=95,173x0,8336 R²=0,8886 635 y=4E-05x2,8016 2843 

1403 Lethrinidae Lethrinus sp. pmx 6,17 M3 y=95,173x0,8336 R²=0,8886 434 y=4E-05x2,8016 979 

1613 Lethrinidae Lethrinus sp. pmx 7,18 M3 y=95,173x0,8336 R²=0,8886 492 y=4E-05x2,8016 1395 

1655 Lethrinidae Lethrinus sp. pmx 8,92 M3 y=95,173x0,8336 R²=0,8886 590 y=4E-05x2,8016 2315 

1673 Lethrinidae Lethrinus sp. pmx 7,05 M3 y=95,173x0,8336 R²=0,8886 485 y=4E-05x2,8016 1336 

1781 Lethrinidae Lethrinus sp. pmx 9,29 M3 y=95,173x0,8336 R²=0,8886 610 y=4E-05x2,8016 2546 

1788 Lethrinidae Lethrinus sp. pmx 9 M3 y=95,173x0,8336 R²=0,8886 594 y=4E-05x2,8016 2364 

1401 Lethrinidae Lethrinus sp. pmx 7,5 M3 y=95,173x0,8336 R²=0,8886 510 y=4E-05x2,8016 1544 

1401 Lethrinidae Lethrinus sp. pmx 8,22 M3 y=95,173x0,8336 R²=0,8886 551 y=4E-05x2,8016 1913 

1401 Lethrinidae Lethrinus sp. pmx 6,07 M3 y=95,173x0,8336 R²=0,8886 428 y=4E-05x2,8016 942 

1025 Lethrinidae Lethrinus sp. pmx 7,37 M3 y=95,173x0,8336 R²=0,8886 503 y=4E-05x2,8016 1482 

1135 Lethrinidae Lethrinus sp. pmx 5,98 M3 y=95,173x0,8336 R²=0,8886 423 y=4E-05x2,8016 910 

1140 Lethrinidae Lethrinus sp. pmx 8,54 M3 y=95,173x0,8336 R²=0,8886 569 y=4E-05x2,8016 2091 

1140 Lethrinidae Lethrinus sp. pmx 8,66 M3 y=95,173x0,8336 R²=0,8886 575 y=4E-05x2,8016 2161 

1858 Lethrinidae Lethrinus sp. pmx 7,58 M3 y=95,173x0,8336 R²=0,8886 515 y=4E-05x2,8016 1583 

1604 Lethrinidae Lethrinus sp. pmx 6,99 M3 y=95,173x0,8336 R²=0,8886 481 y=4E-05x2,8016 1310 

1812 Lethrinidae Lethrinus sp. pmx 8,76 M3 y=95,173x0,8336 R²=0,8886 581 y=4E-05x2,8016 2219 

1812 Lethrinidae Lethrinus sp. pmx 8 M3 y=95,173x0,8336 R²=0,8886 539 y=4E-05x2,8016 1795 

1812 Lethrinidae Lethrinus sp. pmx 7,38 M3 y=95,173x0,8336 R²=0,8886 504 y=4E-05x2,8016 1487 

1402 Lethrinidae Lethrinus sp. pmx 9,31 M3 y=95,173x0,8336 R²=0,8886 611 y=4E-05x2,8016 2558 
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UF 

Dilmoun 

moyen 

Famille Espèce Os Mesure 
Equation 

(mesure/LT) 

Coefficient 

de 

corrélation 

Taille 

(en 

mm) 

Equation 

(LT/Poids) 

Poids 

(en 

g) 

1613 Lethrinidae Lethrinus sp. pmx 10,24 M3 y=95,173x0,8336 R²=0,8886 662 y=4E-05x2,8016 3195 

1673 Lethrinidae Lethrinus sp. pmx 10,63 M3 y=95,173x0,8336 R²=0,8886 683 y=4E-05x2,8016 3487 

1763 Lethrinidae Lethrinus sp. pmx 9,25 M3 y=95,173x0,8336 R²=0,8886 608 y=4E-05x2,8016 2520 

1794 Lethrinidae Lethrinus sp. pmx 7,63 M3 y=95,173x0,8336 R²=0,8886 518 y=4E-05x2,8016 1607 

1401 Lethrinidae Lethrinus sp. pmx 6,46 M3 y=95,173x0,8336 R²=0,8886 451 y=4E-05x2,8016 1090 

1603 Lethrinidae Lethrinus sp. pmx 5,75 M3 y=95,173x0,8336 R²=0,8886 409 y=4E-05x2,8016 830 

1654 Lethrinidae Lethrinus sp. pmx 5,17 M3 y=95,173x0,8336 R²=0,8886 374 y=4E-05x2,8016 648 

1654 Lethrinidae Lethrinus sp. pmx 7,19 M3 y=95,173x0,8336 R²=0,8886 493 y=4E-05x2,8016 1399 

1654 Lethrinidae Lethrinus sp. pmx 7,61 M3 y=95,173x0,8336 R²=0,8886 517 y=4E-05x2,8016 1598 

1133 Lethrinidae Lethrinus sp. pmx 8,51 M3 y=95,173x0,8336 R²=0,8886 567 y=4E-05x2,8016 2074 

1140 Lethrinidae Lethrinus sp. dt 9,92 M1 y=55,255x0,9478 R²=0,9192 486 y=4E-05x2,8016 1348 

1858 Lethrinidae Lethrinus sp. dt 9,98 M1 y=55,255x0,9478 R²=0,9192 489 y=4E-05x2,8016 1369 

1858 Lethrinidae Lethrinus sp. dt 9,02 M1 y=55,255x0,9478 R²=0,9192 444 y=4E-05x2,8016 1047 

1604 Lethrinidae Lethrinus sp. dt 8,82 M1 y=55,255x0,9478 R²=0,9192 435 y=4E-05x2,8016 986 

1812 Lethrinidae Lethrinus sp. dt 10,95 M1 y=55,255x0,9478 R²=0,9192 534 y=4E-05x2,8016 1752 

1812 Lethrinidae Lethrinus sp. dt 9,33 M1 y=55,255x0,9478 R²=0,9192 459 y=4E-05x2,8016 1145 

1812 Lethrinidae Lethrinus sp. dt 11,22 M1 y=55,255x0,9478 R²=0,9192 546 y=4E-05x2,8016 1869 

1812 Lethrinidae Lethrinus sp. dt 8,17 M1 y=55,255x0,9478 R²=0,9192 405 y=4E-05x2,8016 805 

1872 Lethrinidae Lethrinus sp. dt 10,19 M1 y=55,255x0,9478 R²=0,9192 499 y=4E-05x2,8016 1447 

1414 Lethrinidae Lethrinus sp. dt 11,12 M1 y=55,255x0,9478 R²=0,9192 542 y=4E-05x2,8016 1825 

1436 Lethrinidae Lethrinus sp. dt 12,23 M1 y=55,255x0,9478 R²=0,9192 593 y=4E-05x2,8016 2350 

1401 Lethrinidae Lethrinus sp. dt 8,45 M1 y=55,255x0,9478 R²=0,9192 418 y=4E-05x2,8016 880 

1025 Lethrinidae Lethrinus sp. dt 11,64 M1 y=55,255x0,9478 R²=0,9192 566 y=4E-05x2,8016 2061 

1025 Lethrinidae Lethrinus sp. dt 9,9 M1 y=55,255x0,9478 R²=0,9192 485 y=4E-05x2,8016 1340 

1042 Lethrinidae Lethrinus sp. dt 8,8 M1 y=55,255x0,9478 R²=0,9192 434 y=4E-05x2,8016 980 

1135 Lethrinidae Lethrinus sp. dt 11,7 M1 y=55,255x0,9478 R²=0,9192 569 y=4E-05x2,8016 2089 

1140 Lethrinidae Lethrinus sp. dt 9,6 M1 y=55,255x0,9478 R²=0,9192 471 y=4E-05x2,8016 1235 

1812 Lethrinidae Lethrinus sp. dt 11,03 M1 y=55,255x0,9478 R²=0,9192 538 y=4E-05x2,8016 1786 

1812 Lethrinidae Lethrinus sp. dt 10,62 M1 y=55,255x0,9478 R²=0,9192 519 y=4E-05x2,8016 1615 

1812 Lethrinidae Lethrinus sp. dt 10,16 M1 y=55,255x0,9478 R²=0,9192 497 y=4E-05x2,8016 1436 

1812 Lethrinidae Lethrinus sp. dt 10,5 M1 y=55,255x0,9478 R²=0,9192 513 y=4E-05x2,8016 1567 

1812 Lethrinidae Lethrinus sp. dt 4,56 M1 y=55,255x0,9478 R²=0,9192 233 y=4E-05x2,8016 171 

1812 Lethrinidae Lethrinus sp. dt 9,1 M1 y=55,255x0,9478 R²=0,9192 448 y=4E-05x2,8016 1072 

1421 Lethrinidae Lethrinus sp. dt 9,62 M1 y=55,255x0,9478 R²=0,9192 472 y=4E-05x2,8016 1242 

1414 Lethrinidae Lethrinus sp. dt 7,75 M1 y=55,255x0,9478 R²=0,9192 385 y=4E-05x2,8016 700 

1603 Lethrinidae Lethrinus sp. dt 8,43 M1 y=55,255x0,9478 R²=0,9192 417 y=4E-05x2,8016 875 

1788 Lethrinidae Lethrinus sp. dt 9,13 M1 y=55,255x0,9478 R²=0,9192 449 y=4E-05x2,8016 1081 

1794 Lethrinidae Lethrinus sp. dt 10,16 M1 y=55,255x0,9478 R²=0,9192 497 y=4E-05x2,8016 1436 

1794 Lethrinidae Lethrinus sp. dt 10,35 M1 y=55,255x0,9478 R²=0,9192 506 y=4E-05x2,8016 1508 

1808 Lethrinidae Lethrinus sp. dt 8,84 M1 y=55,255x0,9478 R²=0,9192 436 y=4E-05x2,8016 992 

1789 Lethrinidae Lethrinus sp. dt 11,45 M1 y=55,255x0,9478 R²=0,9192 557 y=4E-05x2,8016 1972 

1135 Lethrinidae Lethrinus sp. dt 10,12 M1 y=55,255x0,9478 R²=0,9192 496 y=4E-05x2,8016 1421 

1147 Lethrinidae Lethrinus sp. dt 9,58 M1 y=55,255x0,9478 R²=0,9192 470 y=4E-05x2,8016 1228 

1858 Lethrinidae Lethrinus sp. dt 9,25 M1 y=55,255x0,9478 R²=0,9192 455 y=4E-05x2,8016 1119 

1140 Lethrinidae Lethrinus sp. art 6,73 M3 y = 87,649x0,8947 R²=0,9666 483 y=4E-05x2,8016 1319 

1400 Lethrinidae Lethrinus sp. art 6,29 M3 y = 87,649x0,8947 R²=0,9666 454 y=4E-05x2,8016 1114 

1403 Lethrinidae Lethrinus sp. art 6,1 M3 y = 87,649x0,8947 R²=0,9666 442 y=4E-05x2,8016 1031 

1788 Lethrinidae Lethrinus sp. art 7,76 M3 y = 87,649x0,8947 R²=0,9666 548 y=4E-05x2,8016 1885 

1794 Lethrinidae Lethrinus sp. art 6,94 M3 y = 87,649x0,8947 R²=0,9666 496 y=4E-05x2,8016 1425 

1796 Lethrinidae Lethrinus sp. art 7,79 M3 y = 87,649x0,8947 R²=0,9666 550 y=4E-05x2,8016 1904 

1135 Lethrinidae Lethrinus sp. art 5,71 M3 y = 87,649x0,8947 R²=0,9666 417 y=4E-05x2,8016 874 

1147 Lethrinidae Lethrinus sp. art 3,82 M3 y = 87,649x0,8947 R²=0,9666 291 y=4E-05x2,8016 319 

1025 Lethrinidae Lethrinus sp. art 6,41 M3 y = 87,649x0,8947 R²=0,9666 462 y=4E-05x2,8016 1168 

1140 Lethrinidae Lethrinus sp. art 4,66 M3 y = 87,649x0,8947 R²=0,9666 347 y=4E-05x2,8016 525 

1140 Lethrinidae Lethrinus sp. art 2,97 M3 y = 87,649x0,8947 R²=0,9666 232 y=4E-05x2,8016 170 

1812 Lethrinidae Lethrinus sp. art 7,05 M3 y = 87,649x0,8947 R²=0,9666 503 y=4E-05x2,8016 1482 

1812 Lethrinidae Lethrinus sp. art 6,56 M3 y = 87,649x0,8947 R²=0,9666 472 y=4E-05x2,8016 1237 

1812 Lethrinidae Lethrinus sp. art 5,52 M3 y = 87,649x0,8947 R²=0,9666 404 y=4E-05x2,8016 803 

1400 Lethrinidae Lethrinus sp. art 7,63 M3 y = 87,649x0,8947 R²=0,9666 540 y=4E-05x2,8016 1807 

1421 Lethrinidae Lethrinus sp. art 5,89 M3 y = 87,649x0,8947 R²=0,9666 428 y=4E-05x2,8016 945 
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1421 Lethrinidae Lethrinus sp. art 6,68 M3 y = 87,649x0,8947 R²=0,9666 479 y=4E-05x2,8016 1295 

1603 Lethrinidae Lethrinus sp. art 7,62 M3 y = 87,649x0,8947 R²=0,9666 539 y=4E-05x2,8016 1801 

1603 Lethrinidae Lethrinus sp. art 7,16 M3 y = 87,649x0,8947 R²=0,9666 510 y=4E-05x2,8016 1541 

1810 Lethrinidae Lethrinus sp. art 6,06 M3 y = 87,649x0,8947 R²=0,9666 439 y=4E-05x2,8016 1014 

1425 Lethrinidae Lethrinus sp. art 6,71 M3 y = 87,649x0,8947 R²=0,9666 481 y=4E-05x2,8016 1310 

1401 Lethrinidae Lethrinus sp. art 5,89 M3 y = 87,649x0,8947 R²=0,9666 428 y=4E-05x2,8016 945 

1794 Lethrinidae Lethrinus sp. art 5,69 M3 y = 87,649x0,8947 R²=0,9666 415 y=4E-05x2,8016 866 

1135 Lethrinidae Lethrinus sp. art 4,74 M3 y = 87,649x0,8947 R²=0,9666 353 y=4E-05x2,8016 548 

1135 Lethrinidae Lethrinus sp. art 4,02 M3 y = 87,649x0,8947 R²=0,9666 304 y=4E-05x2,8016 363 

1157 Lethrinidae Lethrinus sp. art 5,87 M3 y = 87,649x0,8947 R²=0,9666 427 y=4E-05x2,8016 937 

1614 Lethrinidae Lethrinus sp. art 5,1 M3 y = 87,649x0,8947 R²=0,9666 377 y=4E-05x2,8016 658 

1858 Lethrinidae Lethrinus sp. art 7,28 M3 y = 87,649x0,8947 R²=0,9666 518 y=4E-05x2,8016 1606 

1858 Lethrinidae Lethrinus sp. art 4,73 M3 y = 87,649x0,8947 R²=0,9666 352 y=4E-05x2,8016 545 

1858 Lethrinidae Lethrinus sp. art 4,5 M3 y = 87,649x0,8947 R²=0,9666 337 y=4E-05x2,8016 481 

1858 Lethrinidae Lethrinus sp. art 7,34 M3 y = 87,649x0,8947 R²=0,9666 522 y=4E-05x2,8016 1640 

1135 Lethrinidae Lethrinus sp. hmd 15,02 M1 y = 29,07x0,9708 R² = 0,952 403 y=4E-05x2,8016 799 

1425 Lethrinidae Lethrinus sp. hmd 19,37 M1 y = 29,07x0,9708 R² = 0,952 516 y=4E-05x2,8016 1595 

1603 Lethrinidae Lethrinus sp. hmd 20,16 M1 y = 29,07x0,9708 R² = 0,952 537 y=4E-05x2,8016 1778 

1794 Lethrinidae Lethrinus sp. hmd 15,26 M1 y = 29,07x0,9708 R² = 0,952 410 y=4E-05x2,8016 834 

1796 Lethrinidae Lethrinus sp. hmd 21,3 M1 y = 29,07x0,9708 R² = 0,952 566 y=4E-05x2,8016 2065 

1135 Lethrinidae Lethrinus sp. hmd 17,91 M1 y = 29,07x0,9708 R² = 0,952 479 y=4E-05x2,8016 1289 

1614 Lethrinidae Lethrinus sp. hmd 18,22 M1 y = 29,07x0,9708 R² = 0,952 487 y=4E-05x2,8016 1350 

1421 Lethrinidae Lethrinus sp. hmd 15,5 M1 y = 29,07x0,9708 R² = 0,952 416 y=4E-05x2,8016 870 

1603 Lethrinidae Lethrinus sp. hmd 18,71 M1 y = 29,07x0,9708 R² = 0,952 499 y=4E-05x2,8016 1452 

1401 Lethrinidae Lethrinus sp. hmd 22,52 M1 y = 29,07x0,9708 R² = 0,952 598 y=4E-05x2,8016 2403 

1157 Lethrinidae Lethrinus sp. hmd 20,05 M1 y = 29,07x0,9708 R² = 0,952 534 y=4E-05x2,8016 1752 

1655 Lethrinidae Lethrinus sp. hmd 12,99 M1 y = 29,07x0,9708 R² = 0,952 350 y=4E-05x2,8016 538 

1858 Lethrinidae Lethrinus sp. hmd 18,33 M1 y = 29,07x0,9708 R² = 0,952 489 y=4E-05x2,8016 1373 

1024 Lethrinidae Lethrinus sp. pal 29,98 M3 y = 31,119x0,81 R²=0,9447 489 y=4E-05x2,8016 1369 

1140 Lethrinidae Lethrinus sp. pal 31,17 M3 y = 31,119x0,81 R²=0,9447 505 y=4E-05x2,8016 1495 

1812 Lethrinidae Lethrinus sp. pal 29,81 M3 y = 31,119x0,81 R²=0,9447 487 y=4E-05x2,8016 1351 

1402 Lethrinidae Lethrinus sp. pal 30,79 M3 y = 31,119x0,81 R²=0,9447 500 y=4E-05x2,8016 1454 

1654 Lethrinidae Lethrinus sp. pal 30,9 M3 y = 31,119x0,81 R²=0,9447 501 y=4E-05x2,8016 1466 

1604 Lethrinidae Lethrinus sp. pal 28,14 M3 y = 31,119x0,81 R²=0,9447 464 y=4E-05x2,8016 1185 

1025 Lethrinidae Lethrinus sp. pal 30,63 M3 y = 31,119x0,81 R²=0,9447 498 y=4E-05x2,8016 1437 

1025 Lethrinidae Lethrinus sp. pal 28,06 M3 y = 31,119x0,81 R²=0,9447 463 y=4E-05x2,8016 1178 

2202 Lethrinidae Lethrinus sp. pal 17,71 M3 y = 31,119x0,81 R²=0,9447 319 y=4E-05x2,8016 414 

1796 Lethrinidae Lethrinus sp. pal 24,76 M3 y = 31,119x0,81 R²=0,9447 419 y=4E-05x2,8016 887 

1765 Lethrinidae Lethrinus sp. pal 31,74 M3 y = 31,119x0,81 R²=0,9447 512 y=4E-05x2,8016 1558 

1133 Lethrinidae Lethrinus sp. pal 34,05 M3 y = 31,119x0,81 R²=0,9447 542 y=4E-05x2,8016 1827 

1858 Lethrinidae Lethrinus sp. pal 28,25 M3 y = 31,119x0,81 R²=0,9447 466 y=4E-05x2,8016 1196 

1858 Lethrinidae Lethrinus sp. pal 25,25 M3 y = 31,119x0,81 R²=0,9447 425 y=4E-05x2,8016 927 

1025 Lethrinidae Lethrinus sp. op 7,51 M1 y = 90,291x0,8838 R²=0,9623 536 y=4E-05x2,8016 1775 

1435 Lethrinidae Lethrinus sp. op 7,49 M1 y = 90,291x0,8838 R²=0,9623 535 y=4E-05x2,8016 1763 

1436 Lethrinidae Lethrinus sp. op 7,24 M1 y = 90,291x0,8838 R²=0,9623 519 y=4E-05x2,8016 1621 

1602 Lethrinidae Lethrinus sp. op 7,37 M1 y = 90,291x0,8838 R²=0,9623 528 y=4E-05x2,8016 1694 

1135 Lethrinidae Lethrinus sp. op 6,14 M1 y = 90,291x0,8838 R²=0,9623 449 y=4E-05x2,8016 1078 

1152 Lethrinidae Lethrinus sp. op 6,75 M1 y = 90,291x0,8838 R²=0,9623 488 y=4E-05x2,8016 1363 

1654 Lethrinidae Lethrinus sp. op 7,12 M1 y = 90,291x0,8838 R²=0,9623 512 y=4E-05x2,8016 1555 

1401 Lethrinidae Lethrinus sp. op 7,44 M1 y = 90,291x0,8838 R²=0,9623 532 y=4E-05x2,8016 1734 

1135 Lethrinidae Lethrinus sp. op 7,67 M1 y = 90,291x0,8838 R²=0,9623 547 y=4E-05x2,8016 1870 

1140 Lethrinidae Lethrinus sp. op 6,92 M1 y = 90,291x0,8838 R²=0,9623 499 y=4E-05x2,8016 1449 

1812 Lethrinidae Lethrinus sp. op 6,22 M1 y = 90,291x0,8838 R²=0,9623 454 y=4E-05x2,8016 1113 

1424 Lethrinidae Lethrinus sp. op 6,87 M1 y = 90,291x0,8838 R²=0,9623 496 y=4E-05x2,8016 1423 

1436 Lethrinidae Lethrinus sp. op 7,41 M1 y = 90,291x0,8838 R²=0,9623 530 y=4E-05x2,8016 1717 

1794 Lethrinidae Lethrinus sp. op 7,63 M1 y = 90,291x0,8838 R²=0,9623 544 y=4E-05x2,8016 1846 

1796 Lethrinidae Lethrinus sp. op 7,51 M1 y = 90,291x0,8838 R²=0,9623 536 y=4E-05x2,8016 1775 

1858 Lethrinidae Lethrinus sp. op 7,22 M1 y = 90,291x0,8838 R²=0,9623 518 y=4E-05x2,8016 1610 

1655 Lethrinidae Lethrinus sp. carré 6,81 M1 y = 73,652x0,9496 R²=0,9618 455 y=4E-05x2,8016 1121 

1765 Lethrinidae Lethrinus sp. carré 7,98 M1 y = 73,652x0,9496 R²=0,9618 529 y=4E-05x2,8016 1709 
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1794 Lethrinidae Lethrinus sp. carré 6,17 M1 y = 73,652x0,9496 R²=0,9618 415 y=4E-05x2,8016 862 

1812 Lethrinidae Lethrinus sp. carré 8,25 M1 y = 73,652x0,9496 R²=0,9618 546 y=4E-05x2,8016 1868 

1812 Lethrinidae Lethrinus sp. carré 7,77 M1 y = 73,652x0,9496 R²=0,9618 516 y=4E-05x2,8016 1592 

1794 Lethrinidae Lethrinus sp. carré 7,7 M1 y = 73,652x0,9496 R²=0,9618 512 y=4E-05x2,8016 1554 

1133 Lethrinidae Lethrinus sp. carré 5,84 M1 y = 73,652x0,9496 R²=0,9618 394 y=4E-05x2,8016 745 

1140 Lethrinidae Lethrinus sp. boc 9,63 M2 y = 76,205x0,8155 R²=0,9751 483 y=4E-05x2,8016 1324 

1812 Lethrinidae Lethrinus sp. boc 11,32 M2 y = 76,205x0,8155 R²=0,9751 551 y=4E-05x2,8016 1916 

1812 Lethrinidae Lethrinus sp. boc 9,23 M2 y = 76,205x0,8155 R²=0,9751 467 y=4E-05x2,8016 1202 

1152 Lethrinidae Lethrinus sp. boc 10,07 M2 y = 76,205x0,8155 R²=0,9751 501 y=4E-05x2,8016 1466 

1157 Lethrinidae Lethrinus sp. boc 9,26 M2 y = 76,205x0,8155 R²=0,9751 468 y=4E-05x2,8016 1211 

1600 Lethrinidae Lethrinus sp. boc 7,82 M2 y = 76,205x0,8155 R²=0,9751 408 y=4E-05x2,8016 823 

1604 Lethrinidae Lethrinus sp. boc 9,34 M2 y = 76,205x0,8155 R²=0,9751 471 y=4E-05x2,8016 1235 

 
 

Les Epinéphél inés (NR=4) 
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1763 Serranidae Epinephelus sp. pmx 28,9 M2 LT=27,625*M2+31,661 R²=0,985 830 

1900 Serranidae Epinephelus sp. dt 16,2 M1 LT=79,43+43,134*M1 
 

780 

1900 Serranidae Epinephelus sp. dt 16,9 M1 LT=79,43+43,134*M1 
 

809 

1900 Serranidae Epinephelus sp. dt 16,6 M1 LT=79,43+43,134*M1 
 

798 

 
 

11.1.3 Le Dilmoun Récent 

 

Les Léthrinidés (NR=356) 
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1853 Lethrinidae Lethrinus sp. vom 16,17 M2 y=34,74x0,9426 R²=0,9672 479 y=4E-05x2,8016 1291 
313 Lethrinidae Lethrinus sp. vom 18,08 M2 y=34,74x0,9426 R²=0,9672 532 y=4E-05x2,8016 1733 
547 Lethrinidae Lethrinus sp. vom 18,28 M2 y=34,74x0,9426 R²=0,9672 537 y=4E-05x2,8016 1784 
1178 Lethrinidae Lethrinus sp. vom 19,1 M2 y=34,74x0,9426 R²=0,9672 560 y=4E-05x2,8016 2003 
682 Lethrinidae Lethrinus sp. vom 17,54 M2 y=34,74x0,9426 R²=0,9672 517 y=4E-05x2,8016 1600 
26 Lethrinidae Lethrinus sp. pmx 8,57 M3 y=95,173x0,8336 R²=0,8886 570 y=4E-05x2,8016 2108 
26 Lethrinidae Lethrinus sp. pmx 8,52 M3 y=95,173x0,8336 R²=0,8886 568 y=4E-05x2,8016 2080 
40 Lethrinidae Lethrinus sp. pmx 8,16 M3 y=95,173x0,8336 R²=0,8886 548 y=4E-05x2,8016 1880 
40 Lethrinidae Lethrinus sp. pmx 8,72 M3 y=95,173x0,8336 R²=0,8886 579 y=4E-05x2,8016 2196 
40 Lethrinidae Lethrinus sp. pmx 8 M3 y=95,173x0,8336 R²=0,8886 539 y=4E-05x2,8016 1795 
40 Lethrinidae Lethrinus sp. pmx 7,43 M3 y=95,173x0,8336 R²=0,8886 506 y=4E-05x2,8016 1511 
40 Lethrinidae Lethrinus sp. pmx 10 M3 y=95,173x0,8336 R²=0,8886 649 y=4E-05x2,8016 3023 
46 Lethrinidae Lethrinus sp. pmx 12,15 M3 y=95,173x0,8336 R²=0,8886 763 y=4E-05x2,8016 4764 
46 Lethrinidae Lethrinus sp. pmx 9,92 M3 y=95,173x0,8336 R²=0,8886 644 y=4E-05x2,8016 2967 
46 Lethrinidae Lethrinus sp. pmx 8,06 M3 y=95,173x0,8336 R²=0,8886 542 y=4E-05x2,8016 1827 
46 Lethrinidae Lethrinus sp. pmx 8,64 M3 y=95,173x0,8336 R²=0,8886 574 y=4E-05x2,8016 2149 
46 Lethrinidae Lethrinus sp. pmx 7,41 M3 y=95,173x0,8336 R²=0,8886 505 y=4E-05x2,8016 1501 
46 Lethrinidae Lethrinus sp. pmx 7,03 M3 y=95,173x0,8336 R²=0,8886 484 y=4E-05x2,8016 1328 

48, 48tamisage 
berne SP88 Lethrinidae Lethrinus sp. pmx 8,05 M3 y=95,173x0,8336 R²=0,8886 541 y=4E-05x2,8016 1822 
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48 Lethrinidae Lethrinus sp. pmx 6,94 M3 y=95,173x0,8336 R²=0,8886 478 y=4E-05x2,8016 1288 
48 Lethrinidae Lethrinus sp. pmx 7,98 M3 y=95,173x0,8336 R²=0,8886 538 y=4E-05x2,8016 1785 
48 Lethrinidae Lethrinus sp. pmx 9,7 M3 y=95,173x0,8336 R²=0,8886 633 y=4E-05x2,8016 2816 
48 Lethrinidae Lethrinus sp. pmx 8,47 M3 y=95,173x0,8336 R²=0,8886 565 y=4E-05x2,8016 2051 
48 Lethrinidae Lethrinus sp. pmx 10,78 M3 y=95,173x0,8336 R²=0,8886 691 y=4E-05x2,8016 3603 
48 Lethrinidae Lethrinus sp. pmx 7,2 M3 y=95,173x0,8336 R²=0,8886 493 y=4E-05x2,8016 1404 
48 Lethrinidae Lethrinus sp. pmx 8,86 M3 y=95,173x0,8336 R²=0,8886 587 y=4E-05x2,8016 2279 
48 Lethrinidae Lethrinus sp. pmx 8,53 M3 y=95,173x0,8336 R²=0,8886 568 y=4E-05x2,8016 2086 
48 Lethrinidae Lethrinus sp. pmx 8,64 M3 y=95,173x0,8336 R²=0,8886 574 y=4E-05x2,8016 2149 
48 Lethrinidae Lethrinus sp. pmx 7,97 M3 y=95,173x0,8336 R²=0,8886 537 y=4E-05x2,8016 1780 
48 Lethrinidae Lethrinus sp. pmx 8,9 M3 y=95,173x0,8336 R²=0,8886 589 y=4E-05x2,8016 2303 
48 Lethrinidae Lethrinus sp. pmx 6,93 M3 y=95,173x0,8336 R²=0,8886 478 y=4E-05x2,8016 1284 
26 Lethrinidae Lethrinus sp. pmx 10,44 M3 y=95,173x0,8336 R²=0,8886 673 y=4E-05x2,8016 3343 
26 Lethrinidae Lethrinus sp. pmx 12,9 M3 y=95,173x0,8336 R²=0,8886 802 y=4E-05x2,8016 5480 
69 Lethrinidae Lethrinus sp. pmx 7,33 M3 y=95,173x0,8336 R²=0,8886 501 y=4E-05x2,8016 1464 
75 Lethrinidae Lethrinus sp. pmx 8,27 M3 y=95,173x0,8336 R²=0,8886 554 y=4E-05x2,8016 1940 

1853 Lethrinidae Lethrinus sp. pmx 8,65 M3 y=95,173x0,8336 R²=0,8886 575 y=4E-05x2,8016 2155 
1999 Lethrinidae Lethrinus sp. pmx 8,8 M3 y=95,173x0,8336 R²=0,8886 583 y=4E-05x2,8016 2243 
1999 Lethrinidae Lethrinus sp. pmx 8,32 M3 y=95,173x0,8336 R²=0,8886 557 y=4E-05x2,8016 1968 
1999 Lethrinidae Lethrinus sp. pmx 8,07 M3 y=95,173x0,8336 R²=0,8886 543 y=4E-05x2,8016 1832 
1999 Lethrinidae Lethrinus sp. pmx 7,07 M3 y=95,173x0,8336 R²=0,8886 486 y=4E-05x2,8016 1345 
1999 Lethrinidae Lethrinus sp. pmx 8,15 M3 y=95,173x0,8336 R²=0,8886 547 y=4E-05x2,8016 1875 
1999 Lethrinidae Lethrinus sp. pmx 9,86 M3 y=95,173x0,8336 R²=0,8886 641 y=4E-05x2,8016 2925 
1999 Lethrinidae Lethrinus sp. pmx 11,8 M3 y=95,173x0,8336 R²=0,8886 745 y=4E-05x2,8016 4450 
1999 Lethrinidae Lethrinus sp. pmx 12,11 M3 y=95,173x0,8336 R²=0,8886 761 y=4E-05x2,8016 4728 
312 Lethrinidae Lethrinus sp. pmx 10,41 M3 y=95,173x0,8336 R²=0,8886 671 y=4E-05x2,8016 3321 
312 Lethrinidae Lethrinus sp. pmx 6,07 M3 y=95,173x0,8336 R²=0,8886 428 y=4E-05x2,8016 942 
312 Lethrinidae Lethrinus sp. pmx 9,8 M3 y=95,173x0,8336 R²=0,8886 638 y=4E-05x2,8016 2884 
312 Lethrinidae Lethrinus sp. pmx 7,48 M3 y=95,173x0,8336 R²=0,8886 509 y=4E-05x2,8016 1535 
318 Lethrinidae Lethrinus sp. pmx 7,81 M3 y=95,173x0,8336 R²=0,8886 528 y=4E-05x2,8016 1697 
318 Lethrinidae Lethrinus sp. pmx 8,17 M3 y=95,173x0,8336 R²=0,8886 548 y=4E-05x2,8016 1886 
318 Lethrinidae Lethrinus sp. pmx 8,8 M3 y=95,173x0,8336 R²=0,8886 583 y=4E-05x2,8016 2243 
318 Lethrinidae Lethrinus sp. pmx 7,17 M3 y=95,173x0,8336 R²=0,8886 492 y=4E-05x2,8016 1390 
318 Lethrinidae Lethrinus sp. pmx 7,37 M3 y=95,173x0,8336 R²=0,8886 503 y=4E-05x2,8016 1482 
318 Lethrinidae Lethrinus sp. pmx 8,03 M3 y=95,173x0,8336 R²=0,8886 540 y=4E-05x2,8016 1811 
318 Lethrinidae Lethrinus sp. pmx 7,7 M3 y=95,173x0,8336 R²=0,8886 522 y=4E-05x2,8016 1642 
318 Lethrinidae Lethrinus sp. pmx 8,19 M3 y=95,173x0,8336 R²=0,8886 549 y=4E-05x2,8016 1897 
318 Lethrinidae Lethrinus sp. pmx 6,85 M3 y=95,173x0,8336 R²=0,8886 473 y=4E-05x2,8016 1250 
353 Lethrinidae Lethrinus sp. pmx 9,01 M3 y=95,173x0,8336 R²=0,8886 595 y=4E-05x2,8016 2370 
353 Lethrinidae Lethrinus sp. pmx 10,64 M3 y=95,173x0,8336 R²=0,8886 683 y=4E-05x2,8016 3495 
537 Lethrinidae Lethrinus sp. pmx 9,31 M3 y=95,173x0,8336 R²=0,8886 611 y=4E-05x2,8016 2558 
547 Lethrinidae Lethrinus sp. pmx 7,1 M3 y=95,173x0,8336 R²=0,8886 488 y=4E-05x2,8016 1359 
547 Lethrinidae Lethrinus sp. pmx 8,7 M3 y=95,173x0,8336 R²=0,8886 578 y=4E-05x2,8016 2184 
547 Lethrinidae Lethrinus sp. pmx 7,48 M3 y=95,173x0,8336 R²=0,8886 509 y=4E-05x2,8016 1535 
547 Lethrinidae Lethrinus sp. pmx 7,8 M3 y=95,173x0,8336 R²=0,8886 527 y=4E-05x2,8016 1692 
547 Lethrinidae Lethrinus sp. pmx 9 M3 y=95,173x0,8336 R²=0,8886 594 y=4E-05x2,8016 2364 
547 Lethrinidae Lethrinus sp. pmx 8,22 M3 y=95,173x0,8336 R²=0,8886 551 y=4E-05x2,8016 1913 
537 Lethrinidae Lethrinus sp. pmx 9,31 M3 y=95,173x0,8336 R²=0,8886 611 y=4E-05x2,8016 2558 
634 Lethrinidae Lethrinus sp. pmx 10,84 M3 y=95,173x0,8336 R²=0,8886 694 y=4E-05x2,8016 3650 
634 Lethrinidae Lethrinus sp. pmx 8,89 M3 y=95,173x0,8336 R²=0,8886 588 y=4E-05x2,8016 2297 
634 Lethrinidae Lethrinus sp. pmx 7,47 M3 y=95,173x0,8336 R²=0,8886 509 y=4E-05x2,8016 1530 
634 Lethrinidae Lethrinus sp. pmx 8,3 M3 y=95,173x0,8336 R²=0,8886 555 y=4E-05x2,8016 1957 
634 Lethrinidae Lethrinus sp. pmx 11,2 M3 y=95,173x0,8336 R²=0,8886 713 y=4E-05x2,8016 3939 
634 Lethrinidae Lethrinus sp. pmx 8,23 M3 y=95,173x0,8336 R²=0,8886 552 y=4E-05x2,8016 1918 
634 Lethrinidae Lethrinus sp. pmx 8,66 M3 y=95,173x0,8336 R²=0,8886 575 y=4E-05x2,8016 2161 
634 Lethrinidae Lethrinus sp. pmx 9,43 M3 y=95,173x0,8336 R²=0,8886 618 y=4E-05x2,8016 2636 
634 Lethrinidae Lethrinus sp. pmx 7,57 M3 y=95,173x0,8336 R²=0,8886 514 y=4E-05x2,8016 1578 

634 tamisage Lethrinidae Lethrinus sp. pmx 3,9 M3 y=95,173x0,8336 R²=0,8886 296 y=4E-05x2,8016 335 
634 tamisage Lethrinidae Lethrinus sp. pmx 3,2 M3 y=95,173x0,8336 R²=0,8886 251 y=4E-05x2,8016 211 
634 tamisage Lethrinidae Lethrinus sp. pmx 2,1 M3 y=95,173x0,8336 R²=0,8886 177 y=4E-05x2,8016 79 
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1777 Lethrinidae Lethrinus sp. pmx 6,74 M3 y=95,173x0,8336 R²=0,8886 467 y=4E-05x2,8016 1203 
1777 Lethrinidae Lethrinus sp. pmx 8,44 M3 y=95,173x0,8336 R²=0,8886 563 y=4E-05x2,8016 2034 
1629 Lethrinidae Lethrinus sp. pmx 9,12 M3 y=95,173x0,8336 R²=0,8886 601 y=4E-05x2,8016 2438 
677 Lethrinidae Lethrinus sp. pmx 10,07 M3 y=95,173x0,8336 R²=0,8886 653 y=4E-05x2,8016 3073 
677 Lethrinidae Lethrinus sp. pmx 6,71 M3 y=95,173x0,8336 R²=0,8886 465 y=4E-05x2,8016 1191 
2160 Lethrinidae Lethrinus sp. pmx 10,86 M3 y=95,173x0,8336 R²=0,8886 695 y=4E-05x2,8016 3666 
1178 Lethrinidae Lethrinus sp. pmx 8,22 M3 y=95,173x0,8336 R²=0,8886 551 y=4E-05x2,8016 1913 
1178 Lethrinidae Lethrinus sp. pmx 10,29 M3 y=95,173x0,8336 R²=0,8886 664 y=4E-05x2,8016 3232 
1178 Lethrinidae Lethrinus sp. pmx 8,99 M3 y=95,173x0,8336 R²=0,8886 594 y=4E-05x2,8016 2358 
1178 Lethrinidae Lethrinus sp. pmx 7,62 M3 y=95,173x0,8336 R²=0,8886 517 y=4E-05x2,8016 1602 
1178 Lethrinidae Lethrinus sp. pmx 6,88 M3 y=95,173x0,8336 R²=0,8886 475 y=4E-05x2,8016 1262 
60 Lethrinidae Lethrinus sp. pmx 11,16 M3 y=95,173x0,8336 R²=0,8886 711 y=4E-05x2,8016 3907 
60 Lethrinidae Lethrinus sp. pmx 10,24 M3 y=95,173x0,8336 R²=0,8886 662 y=4E-05x2,8016 3195 
60 Lethrinidae Lethrinus sp. pmx 11,03 M3 y=95,173x0,8336 R²=0,8886 704 y=4E-05x2,8016 3801 
60 Lethrinidae Lethrinus sp. pmx 11,28 M3 y=95,173x0,8336 R²=0,8886 717 y=4E-05x2,8016 4005 

682 Lethrinidae Lethrinus sp. pmx 14,44 M3 y=95,173x0,8336 R²=0,8886 881 y=4E-05x2,8016 7131 
682 Lethrinidae Lethrinus sp. pmx 7,49 M3 y=95,173x0,8336 R²=0,8886 510 y=4E-05x2,8016 1539 
682 Lethrinidae Lethrinus sp. pmx 8,44 M3 y=95,173x0,8336 R²=0,8886 563 y=4E-05x2,8016 2034 
682 Lethrinidae Lethrinus sp. pmx 10,23 M3 y=95,173x0,8336 R²=0,8886 661 y=4E-05x2,8016 3188 
682 Lethrinidae Lethrinus sp. pmx 10,27 M3 y=95,173x0,8336 R²=0,8886 663 y=4E-05x2,8016 3217 
682 Lethrinidae Lethrinus sp. pmx 7,7 M3 y=95,173x0,8336 R²=0,8886 522 y=4E-05x2,8016 1642 
695 Lethrinidae Lethrinus sp. pmx 7,85 M3 y=95,173x0,8336 R²=0,8886 530 y=4E-05x2,8016 1718 
695 Lethrinidae Lethrinus sp. pmx 10,04 M3 y=95,173x0,8336 R²=0,8886 651 y=4E-05x2,8016 3052 
832 Lethrinidae Lethrinus sp. pmx 10,17 M3 y=95,173x0,8336 R²=0,8886 658 y=4E-05x2,8016 3145 
832 Lethrinidae Lethrinus sp. pmx 10,53 M3 y=95,173x0,8336 R²=0,8886 677 y=4E-05x2,8016 3411 
1032 Lethrinidae Lethrinus sp. pmx 7,42 M3 y=95,173x0,8336 R²=0,8886 506 y=4E-05x2,8016 1506 
2160 Lethrinidae Lethrinus sp. pmx 10 M3 y=95,173x0,8336 R²=0,8886 649 y=4E-05x2,8016 3023 
26 Lethrinidae Lethrinus sp. mx 12,01 M2 y=47,405x0,9348 R²=0,9658 484 y=4E-05x2,8016 1331 
48 Lethrinidae Lethrinus sp. mx 11,79 M2 y=47,405x0,9348 R²=0,9658 476 y=4E-05x2,8016 1268 
69 Lethrinidae Lethrinus sp. mx 13,58 M2 y=47,405x0,9348 R²=0,9658 543 y=4E-05x2,8016 1837 

1999 Lethrinidae Lethrinus sp. mx 13,06 M2 y=47,405x0,9348 R²=0,9658 524 y=4E-05x2,8016 1658 
1999 Lethrinidae Lethrinus sp. mx 12,18 M2 y=47,405x0,9348 R²=0,9658 491 y=4E-05x2,8016 1381 
312 Lethrinidae Lethrinus sp. mx 12,44 M2 y=47,405x0,9348 R²=0,9658 500 y=4E-05x2,8016 1460 
312 Lethrinidae Lethrinus sp. mx 11,92 M2 y=47,405x0,9348 R²=0,9658 481 y=4E-05x2,8016 1305 
313 Lethrinidae Lethrinus sp. mx 12,88 M2 y=47,405x0,9348 R²=0,9658 517 y=4E-05x2,8016 1599 
313 Lethrinidae Lethrinus sp. mx 13,13 M2 y=47,405x0,9348 R²=0,9658 526 y=4E-05x2,8016 1682 
353 Lethrinidae Lethrinus sp. mx 11,83 M2 y=47,405x0,9348 R²=0,9658 477 y=4E-05x2,8016 1280 
353 Lethrinidae Lethrinus sp. mx 11,1 M2 y=47,405x0,9348 R²=0,9658 450 y=4E-05x2,8016 1083 
547 Lethrinidae Lethrinus sp. mx 14,94 M2 y=47,405x0,9348 R²=0,9658 594 y=4E-05x2,8016 2358 
547 Lethrinidae Lethrinus sp. mx 13,42 M2 y=47,405x0,9348 R²=0,9658 537 y=4E-05x2,8016 1781 
547 Lethrinidae Lethrinus sp. mx 13,56 M2 y=47,405x0,9348 R²=0,9658 542 y=4E-05x2,8016 1830 
547 Lethrinidae Lethrinus sp. mx 12,28 M2 y=47,405x0,9348 R²=0,9658 494 y=4E-05x2,8016 1411 
547 Lethrinidae Lethrinus sp. mx 14,52 M2 y=47,405x0,9348 R²=0,9658 578 y=4E-05x2,8016 2189 
634 Lethrinidae Lethrinus sp. mx 14,55 M2 y=47,405x0,9348 R²=0,9658 579 y=4E-05x2,8016 2200 
634 Lethrinidae Lethrinus sp. mx 12,23 M2 y=47,405x0,9348 R²=0,9658 492 y=4E-05x2,8016 1396 
634 Lethrinidae Lethrinus sp. mx 12,52 M2 y=47,405x0,9348 R²=0,9658 503 y=4E-05x2,8016 1485 
634 Lethrinidae Lethrinus sp. mx 14,45 M2 y=47,405x0,9348 R²=0,9658 576 y=4E-05x2,8016 2161 
634 Lethrinidae Lethrinus sp. mx 14,63 M2 y=47,405x0,9348 R²=0,9658 582 y=4E-05x2,8016 2232 
634 Lethrinidae Lethrinus sp. mx 11,76 M2 y=47,405x0,9348 R²=0,9658 475 y=4E-05x2,8016 1260 
634 Lethrinidae Lethrinus sp. mx 13,13 M2 y=47,405x0,9348 R²=0,9658 526 y=4E-05x2,8016 1682 
634 Lethrinidae Lethrinus sp. mx 14,42 M2 y=47,405x0,9348 R²=0,9658 574 y=4E-05x2,8016 2149 
634 Lethrinidae Lethrinus sp. mx 12,72 M2 y=47,405x0,9348 R²=0,9658 511 y=4E-05x2,8016 1547 
634 Lethrinidae Lethrinus sp. mx 12,65 M2 y=47,405x0,9348 R²=0,9658 508 y=4E-05x2,8016 1525 
634 Lethrinidae Lethrinus sp. mx 12,69 M2 y=47,405x0,9348 R²=0,9658 510 y=4E-05x2,8016 1538 
634 Lethrinidae Lethrinus sp. mx 10,96 M2 y=47,405x0,9348 R²=0,9658 444 y=4E-05x2,8016 1048 

634 tamisage Lethrinidae Lethrinus sp. mx 4,31 M2 y=47,405x0,9348 R²=0,9658 186 y=4E-05x2,8016 91 
634 tamisage Lethrinidae Lethrinus sp. mx 4,27 M2 y=47,405x0,9348 R²=0,9658 184 y=4E-05x2,8016 89 

1178 Lethrinidae Lethrinus sp. mx 13,86 M2 y=47,405x0,9348 R²=0,9658 554 y=4E-05x2,8016 1938 
695 Lethrinidae Lethrinus sp. mx 14,47 M2 y=47,405x0,9348 R²=0,9658 576 y=4E-05x2,8016 2169 
695 Lethrinidae Lethrinus sp. mx 10,29 M2 y=47,405x0,9348 R²=0,9658 419 y=4E-05x2,8016 888 
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695 Lethrinidae Lethrinus sp. mx 11,65 M2 y=47,405x0,9348 R²=0,9658 471 y=4E-05x2,8016 1229 
832 Lethrinidae Lethrinus sp. mx 12,31 M2 y=47,405x0,9348 R²=0,9658 495 y=4E-05x2,8016 1420 
832 Lethrinidae Lethrinus sp. mx 12,72 M2 y=47,405x0,9348 R²=0,9658 511 y=4E-05x2,8016 1547 
26 Lethrinidae Lethrinus sp. pal 31,01 M3 y=31,119x0,81 R²=0,9447 503 y=4E-05x2,8016 1478 

48, 48tamisage 
berne SP88 Lethrinidae Lethrinus sp. pal 32,68 M3 y=31,119x0,81 R²=0,9447 524 y=4E-05x2,8016 1664 

48 Lethrinidae Lethrinus sp. pal 32,4 M3 y=31,119x0,81 R²=0,9447 521 y=4E-05x2,8016 1632 
48 Lethrinidae Lethrinus sp. pal 32,65 M3 y=31,119x0,81 R²=0,9447 524 y=4E-05x2,8016 1661 
48 Lethrinidae Lethrinus sp. pal 25,73 M3 y=31,119x0,81 R²=0,9447 432 y=4E-05x2,8016 967 

1999 Lethrinidae Lethrinus sp. pal 31,21 M3 y=31,119x0,81 R²=0,9447 505 y=4E-05x2,8016 1499 
547 Lethrinidae Lethrinus sp. pal 31,99 M3 y=31,119x0,81 R²=0,9447 515 y=4E-05x2,8016 1586 
547 Lethrinidae Lethrinus sp. pal 34,26 M3 y=31,119x0,81 R²=0,9447 545 y=4E-05x2,8016 1853 
547 Lethrinidae Lethrinus sp. pal 31,8 M3 y=31,119x0,81 R²=0,9447 513 y=4E-05x2,8016 1564 
547 Lethrinidae Lethrinus sp. pal 30,92 M3 y=31,119x0,81 R²=0,9447 501 y=4E-05x2,8016 1468 
547 Lethrinidae Lethrinus sp. pal 26,22 M3 y=31,119x0,81 R²=0,9447 439 y=4E-05x2,8016 1010 
634 Lethrinidae Lethrinus sp. pal 27,94 M3 y=31,119x0,81 R²=0,9447 462 y=4E-05x2,8016 1166 
634 Lethrinidae Lethrinus sp. pal 28,25 M3 y=31,119x0,81 R²=0,9447 466 y=4E-05x2,8016 1196 
634 Lethrinidae Lethrinus sp. pal 30,79 M3 y=31,119x0,81 R²=0,9447 500 y=4E-05x2,8016 1454 
634 Lethrinidae Lethrinus sp. pal 23,34 M3 y=31,119x0,81 R²=0,9447 399 y=4E-05x2,8016 775 
634 Lethrinidae Lethrinus sp. pal 12,48 M3 y=31,119x0,81 R²=0,9447 240 y=4E-05x2,8016 187 
676 Lethrinidae Lethrinus sp. pal 28,13 M3 y=31,119x0,81 R²=0,9447 464 y=4E-05x2,8016 1184 
1777 Lethrinidae Lethrinus sp. pal 23,92 M3 y=31,119x0,81 R²=0,9447 407 y=4E-05x2,8016 820 
677 Lethrinidae Lethrinus sp. pal 33,25 M3 y=31,119x0,81 R²=0,9447 532 y=4E-05x2,8016 1731 
1178 Lethrinidae Lethrinus sp. pal 30,25 M3 y=31,119x0,81 R²=0,9447 493 y=4E-05x2,8016 1397 
1178 Lethrinidae Lethrinus sp. pal 31,56 M3 y=31,119x0,81 R²=0,9447 510 y=4E-05x2,8016 1538 
682 Lethrinidae Lethrinus sp. pal 28,27 M3 y=31,119x0,81 R²=0,9447 466 y=4E-05x2,8016 1198 
685 Lethrinidae Lethrinus sp. pal 35,69 M3 y=31,119x0,81 R²=0,9447 563 y=4E-05x2,8016 2033 
2030 Lethrinidae Lethrinus sp. pal 31,86 M3 y=31,119x0,81 R²=0,9447 514 y=4E-05x2,8016 1571 
2030 Lethrinidae Lethrinus sp. pal 31,83 M3 y=31,119x0,81 R²=0,9447 513 y=4E-05x2,8016 1568 
2160 Lethrinidae Lethrinus sp. pal 27,51 M3 y=31,119x0,81 R²=0,9447 456 y=4E-05x2,8016 1126 
46 Lethrinidae Lethrinus sp. pal 37,59 M3 y=102,43x0,9266 R²=0,894 587 y=4E-05x2,8016 2287 

318 Lethrinidae Lethrinus sp. pal 30,25 M3 y=102,43x0,9266 R²=0,894 493 y=4E-05x2,8016 1397 
75 Lethrinidae Lethrinus sp. pal 7,64 M2 y=102,43x0,9266 R²=0,894 674 y=4E-05x2,8016 3365 

1999 Lethrinidae Lethrinus sp. pal 5,98 M2 y=102,43x0,9266 R²=0,894 537 y=4E-05x2,8016 1781 
312 Lethrinidae Lethrinus sp. pal 6,79 M2 y=102,43x0,9266 R²=0,894 604 y=4E-05x2,8016 2477 
312 Lethrinidae Lethrinus sp. pal 5,3 M2 y=102,43x0,9266 R²=0,894 480 y=4E-05x2,8016 1302 
312 Lethrinidae Lethrinus sp. pal 6,06 M2 y=102,43x0,9266 R²=0,894 544 y=4E-05x2,8016 1844 
313 Lethrinidae Lethrinus sp. pal 4,01 M2 y=102,43x0,9266 R²=0,894 371 y=4E-05x2,8016 631 

313 tamisage Lethrinidae Lethrinus sp. pal 5,43 M2 y=102,43x0,9266 R²=0,894 491 y=4E-05x2,8016 1387 
318 Lethrinidae Lethrinus sp. pal 6,62 M2 y=102,43x0,9266 R²=0,894 590 y=4E-05x2,8016 2319 
318 Lethrinidae Lethrinus sp. pal 7,23 M2 y=102,43x0,9266 R²=0,894 640 y=4E-05x2,8016 2916 
547 Lethrinidae Lethrinus sp. pal 6,29 M2 y=102,43x0,9266 R²=0,894 563 y=4E-05x2,8016 2031 
547 Lethrinidae Lethrinus sp. pal 5,55 M2 y=102,43x0,9266 R²=0,894 501 y=4E-05x2,8016 1468 
634 Lethrinidae Lethrinus sp. pal 6,28 M2 y=102,43x0,9266 R²=0,894 562 y=4E-05x2,8016 2023 
634 Lethrinidae Lethrinus sp. pal 6,26 M2 y=102,43x0,9266 R²=0,894 560 y=4E-05x2,8016 2006 

634 tamisage Lethrinidae Lethrinus sp. pal 2,55 M2 y=102,43x0,9266 R²=0,894 244 y=4E-05x2,8016 195 
634 tamisage Lethrinidae Lethrinus sp. pal 1,35 M2 y=102,43x0,9266 R²=0,894 135 y=4E-05x2,8016 37 

656 Lethrinidae Lethrinus sp. pal 7,62 M2 y=102,43x0,9266 R²=0,894 672 y=4E-05x2,8016 3342 
1178 Lethrinidae Lethrinus sp. pal 6,41 M2 y=102,43x0,9266 R²=0,894 573 y=4E-05x2,8016 2133 
1178 Lethrinidae Lethrinus sp. pal 6,61 M2 y=102,43x0,9266 R²=0,894 589 y=4E-05x2,8016 2310 
806 Lethrinidae Lethrinus sp. pal 7,41 M2 y=102,43x0,9266 R²=0,894 655 y=4E-05x2,8016 3108 
46 Lethrinidae Lethrinus sp. dt 9,32 M1 y=55,255x0,9478 R²=0,9192 458 y=4E-05x2,8016 1142 
46 Lethrinidae Lethrinus sp. dt 9,06 M1 y=55,255x0,9478 R²=0,9192 446 y=4E-05x2,8016 1059 
48 Lethrinidae Lethrinus sp. dt 9,92 M1 y=55,255x0,9478 R²=0,9192 486 y=4E-05x2,8016 1348 
48 Lethrinidae Lethrinus sp. dt 10,46 M1 y=55,255x0,9478 R²=0,9192 511 y=4E-05x2,8016 1551 
48 Lethrinidae Lethrinus sp. dt 10,41 M1 y=55,255x0,9478 R²=0,9192 509 y=4E-05x2,8016 1532 
48 Lethrinidae Lethrinus sp. dt 11,5 M1 y=55,255x0,9478 R²=0,9192 559 y=4E-05x2,8016 1995 
48 Lethrinidae Lethrinus sp. dt 11,59 M1 y=55,255x0,9478 R²=0,9192 564 y=4E-05x2,8016 2037 
48 Lethrinidae Lethrinus sp. dt 10,26 M1 y=55,255x0,9478 R²=0,9192 502 y=4E-05x2,8016 1474 
48 Lethrinidae Lethrinus sp. dt 11,44 M1 y=55,255x0,9478 R²=0,9192 557 y=4E-05x2,8016 1968 

1853 Lethrinidae Lethrinus sp. dt 9,71 M1 y=55,255x0,9478 R²=0,9192 476 y=4E-05x2,8016 1273 
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1999 Lethrinidae Lethrinus sp. dt 11,63 M1 y=55,255x0,9478 R²=0,9192 565 y=4E-05x2,8016 2056 
1999 Lethrinidae Lethrinus sp. dt 10,69 M1 y=55,255x0,9478 R²=0,9192 522 y=4E-05x2,8016 1644 
1999 Lethrinidae Lethrinus sp. dt 10,44 M1 y=55,255x0,9478 R²=0,9192 510 y=4E-05x2,8016 1543 
312 Lethrinidae Lethrinus sp. dt 5,64 M1 y=55,255x0,9478 R²=0,9192 285 y=4E-05x2,8016 301 
313 Lethrinidae Lethrinus sp. dt 8,4 M1 y=55,255x0,9478 R²=0,9192 415 y=4E-05x2,8016 867 
318 Lethrinidae Lethrinus sp. dt 8,25 M1 y=55,255x0,9478 R²=0,9192 408 y=4E-05x2,8016 826 
318 Lethrinidae Lethrinus sp. dt 9,3 M1 y=55,255x0,9478 R²=0,9192 457 y=4E-05x2,8016 1135 
318 Lethrinidae Lethrinus sp. dt 9,15 M1 y=55,255x0,9478 R²=0,9192 450 y=4E-05x2,8016 1087 
353 Lethrinidae Lethrinus sp. dt 9,27 M1 y=55,255x0,9478 R²=0,9192 456 y=4E-05x2,8016 1126 
386 Lethrinidae Lethrinus sp. dt 10,45 M1 y=55,255x0,9478 R²=0,9192 511 y=4E-05x2,8016 1547 
547 Lethrinidae Lethrinus sp. dt 11,4 M1 y=55,255x0,9478 R²=0,9192 555 y=4E-05x2,8016 1950 
547 Lethrinidae Lethrinus sp. dt 12,62 M1 y=55,255x0,9478 R²=0,9192 611 y=4E-05x2,8016 2554 
634 Lethrinidae Lethrinus sp. dt 12,35 M1 y=55,255x0,9478 R²=0,9192 598 y=4E-05x2,8016 2411 
634 Lethrinidae Lethrinus sp. dt 12,5 M1 y=55,255x0,9478 R²=0,9192 605 y=4E-05x2,8016 2490 
634 Lethrinidae Lethrinus sp. dt 10,76 M1 y=55,255x0,9478 R²=0,9192 525 y=4E-05x2,8016 1672 
634 Lethrinidae Lethrinus sp. dt 10,1 M1 y=55,255x0,9478 R²=0,9192 495 y=4E-05x2,8016 1414 
634 Lethrinidae Lethrinus sp. dt 10,46 M1 y=55,255x0,9478 R²=0,9192 511 y=4E-05x2,8016 1551 
634 Lethrinidae Lethrinus sp. dt 10,96 M1 y=55,255x0,9478 R²=0,9192 534 y=4E-05x2,8016 1756 
634 Lethrinidae Lethrinus sp. dt 12,52 M1 y=55,255x0,9478 R²=0,9192 606 y=4E-05x2,8016 2500 

634 tamisage Lethrinidae Lethrinus sp. dt 4,55 M1 y=55,255x0,9478 R²=0,9192 232 y=4E-05x2,8016 170 
634 tamisage Lethrinidae Lethrinus sp. dt 6,5 M1 y=55,255x0,9478 R²=0,9192 326 y=4E-05x2,8016 439 

1777 Lethrinidae Lethrinus sp. dt 12,66 M1 y=55,255x0,9478 R²=0,9192 613 y=4E-05x2,8016 2575 
1450 Lethrinidae Lethrinus sp. dt 11,39 M1 y=55,255x0,9478 R²=0,9192 554 y=4E-05x2,8016 1945 
1450 Lethrinidae Lethrinus sp. dt 9,6 M1 y=55,255x0,9478 R²=0,9192 471 y=4E-05x2,8016 1235 
1246 Lethrinidae Lethrinus sp. dt 10,59 M1 y=55,255x0,9478 R²=0,9192 517 y=4E-05x2,8016 1603 
1178 Lethrinidae Lethrinus sp. dt 13,47 M1 y=55,255x0,9478 R²=0,9192 650 y=4E-05x2,8016 3036 
1178 Lethrinidae Lethrinus sp. dt 9 M1 y=55,255x0,9478 R²=0,9192 443 y=4E-05x2,8016 1041 
1178 Lethrinidae Lethrinus sp. dt 10,96 M1 y=55,255x0,9478 R²=0,9192 534 y=4E-05x2,8016 1756 
1178 Lethrinidae Lethrinus sp. dt 12,96 M1 y=55,255x0,9478 R²=0,9192 626 y=4E-05x2,8016 2741 
60 Lethrinidae Lethrinus sp. dt 11,55 M1 y=55,255x0,9478 R²=0,9192 562 y=4E-05x2,8016 2018 

682 Lethrinidae Lethrinus sp. dt 8,96 M1 y=55,255x0,9478 R²=0,9192 442 y=4E-05x2,8016 1029 
682 Lethrinidae Lethrinus sp. dt 10,15 M1 y=55,255x0,9478 R²=0,9192 497 y=4E-05x2,8016 1432 
682 Lethrinidae Lethrinus sp. dt 11,39 M1 y=55,255x0,9478 R²=0,9192 554 y=4E-05x2,8016 1945 
685 Lethrinidae Lethrinus sp. dt 10,73 M1 y=55,255x0,9478 R²=0,9192 524 y=4E-05x2,8016 1660 
806 Lethrinidae Lethrinus sp. dt 9,71 M1 y=55,255x0,9478 R²=0,9192 476 y=4E-05x2,8016 1273 
832 Lethrinidae Lethrinus sp. dt 9,08 M1 y=55,255x0,9478 R²=0,9192 447 y=4E-05x2,8016 1065 
1032 Lethrinidae Lethrinus sp. dt 8,66 M1 y=55,255x0,9478 R²=0,9192 428 y=4E-05x2,8016 940 
2030 Lethrinidae Lethrinus sp. dt 11,51 M1 y=55,255x0,9478 R²=0,9192 560 y=4E-05x2,8016 2000 
2030 Lethrinidae Lethrinus sp. dt 11,29 M1 y=55,255x0,9478 R²=0,9192 550 y=4E-05x2,8016 1900 
26 Lethrinidae Lethrinus sp. art 6,78 M3 y=87,649x0,8947 R²=0,9666 486 y=4E-05x2,8016 1344 
26 Lethrinidae Lethrinus sp. art 6,92 M3 y=87,649x0,8947 R²=0,9666 495 y=4E-05x2,8016 1415 
48 Lethrinidae Lethrinus sp. art 7,32 M3 y=87,649x0,8947 R²=0,9666 520 y=4E-05x2,8016 1629 
48 Lethrinidae Lethrinus sp. art 6,76 M3 y=87,649x0,8947 R²=0,9666 485 y=4E-05x2,8016 1334 
48 Lethrinidae Lethrinus sp. art 6,66 M3 y=87,649x0,8947 R²=0,9666 478 y=4E-05x2,8016 1285 
48 Lethrinidae Lethrinus sp. art 6,46 M3 y=87,649x0,8947 R²=0,9666 465 y=4E-05x2,8016 1191 
48 Lethrinidae Lethrinus sp. art 6,81 M3 y=87,649x0,8947 R²=0,9666 488 y=4E-05x2,8016 1359 
48 Lethrinidae Lethrinus sp. art 6,41 M3 y=87,649x0,8947 R²=0,9666 462 y=4E-05x2,8016 1168 
48 Lethrinidae Lethrinus sp. art 7,02 M3 y=87,649x0,8947 R²=0,9666 501 y=4E-05x2,8016 1466 
48 Lethrinidae Lethrinus sp. art 6,7 M3 y=87,649x0,8947 R²=0,9666 481 y=4E-05x2,8016 1305 

1815 Lethrinidae Lethrinus sp. art 7,14 M3 y=87,649x0,8947 R²=0,9666 509 y=4E-05x2,8016 1530 
547 Lethrinidae Lethrinus sp. art 7,19 M3 y=87,649x0,8947 R²=0,9666 512 y=4E-05x2,8016 1557 
547 Lethrinidae Lethrinus sp. art 7,26 M3 y=87,649x0,8947 R²=0,9666 516 y=4E-05x2,8016 1595 
547 Lethrinidae Lethrinus sp. art 7,29 M3 y=87,649x0,8947 R²=0,9666 518 y=4E-05x2,8016 1612 
547 Lethrinidae Lethrinus sp. art 7,73 M3 y=87,649x0,8947 R²=0,9666 546 y=4E-05x2,8016 1867 
547 Lethrinidae Lethrinus sp. art 6,01 M3 y=87,649x0,8947 R²=0,9666 436 y=4E-05x2,8016 994 
547 Lethrinidae Lethrinus sp. art 7,36 M3 y=87,649x0,8947 R²=0,9666 523 y=4E-05x2,8016 1651 
547 Lethrinidae Lethrinus sp. art 6,41 M3 y=87,649x0,8947 R²=0,9666 462 y=4E-05x2,8016 1168 
547 Lethrinidae Lethrinus sp. art 6,94 M3 y=87,649x0,8947 R²=0,9666 496 y=4E-05x2,8016 1425 
547 Lethrinidae Lethrinus sp. art 7,01 M3 y=87,649x0,8947 R²=0,9666 501 y=4E-05x2,8016 1461 
634 Lethrinidae Lethrinus sp. art 7,45 M3 y=87,649x0,8947 R²=0,9666 529 y=4E-05x2,8016 1702 
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634 Lethrinidae Lethrinus sp. art 6,23 M3 y=87,649x0,8947 R²=0,9666 450 y=4E-05x2,8016 1087 
634 Lethrinidae Lethrinus sp. art 5,82 M3 y=87,649x0,8947 R²=0,9666 424 y=4E-05x2,8016 917 
634 Lethrinidae Lethrinus sp. art 6,29 M3 y=87,649x0,8947 R²=0,9666 454 y=4E-05x2,8016 1114 
634 Lethrinidae Lethrinus sp. art 7,18 M3 y=87,649x0,8947 R²=0,9666 511 y=4E-05x2,8016 1552 
634 Lethrinidae Lethrinus sp. art 7,67 M3 y=87,649x0,8947 R²=0,9666 542 y=4E-05x2,8016 1831 
634 Lethrinidae Lethrinus sp. art 7,52 M3 y=87,649x0,8947 R²=0,9666 533 y=4E-05x2,8016 1743 
634 Lethrinidae Lethrinus sp. art 6,66 M3 y=87,649x0,8947 R²=0,9666 478 y=4E-05x2,8016 1285 
1777 Lethrinidae Lethrinus sp. art 4,87 M3 y=87,649x0,8947 R²=0,9666 361 y=4E-05x2,8016 586 
1777 Lethrinidae Lethrinus sp. art 5,66 M3 y=87,649x0,8947 R²=0,9666 413 y=4E-05x2,8016 855 
1777 Lethrinidae Lethrinus sp. art 3,38 M3 y=87,649x0,8947 R²=0,9666 261 y=4E-05x2,8016 235 
1777 Lethrinidae Lethrinus sp. art 6,94 M3 y=87,649x0,8947 R²=0,9666 496 y=4E-05x2,8016 1425 
1777 Lethrinidae Lethrinus sp. art 6,54 M3 y=87,649x0,8947 R²=0,9666 470 y=4E-05x2,8016 1228 
1629 Lethrinidae Lethrinus sp. art 7,29 M3 y=87,649x0,8947 R²=0,9666 518 y=4E-05x2,8016 1612 
1178 Lethrinidae Lethrinus sp. art 6,73 M3 y=87,649x0,8947 R²=0,9666 483 y=4E-05x2,8016 1319 
1178 Lethrinidae Lethrinus sp. art 6,6 M3 y=87,649x0,8947 R²=0,9666 474 y=4E-05x2,8016 1256 
1178 Lethrinidae Lethrinus sp. art 7,35 M3 y=87,649x0,8947 R²=0,9666 522 y=4E-05x2,8016 1645 
682 Lethrinidae Lethrinus sp. art 8,97 M3 y=87,649x0,8947 R²=0,9666 624 y=4E-05x2,8016 2711 
682 Lethrinidae Lethrinus sp. art 7,22 M3 y=87,649x0,8947 R²=0,9666 514 y=4E-05x2,8016 1573 
27 Lethrinidae Lethrinus sp. hmd 18,85 M1 y=29,07x0,9708 R²=0,952 503 y=4E-05x2,8016 1481 
48 Lethrinidae Lethrinus sp. hmd 20,98 M1 y=29,07x0,9708 R²=0,952 558 y=4E-05x2,8016 1982 
48 Lethrinidae Lethrinus sp. hmd 19,31 M1 y=29,07x0,9708 R²=0,952 515 y=4E-05x2,8016 1582 
48 Lethrinidae Lethrinus sp. hmd 20,81 M1 y=29,07x0,9708 R²=0,952 554 y=4E-05x2,8016 1939 
27 Lethrinidae Lethrinus sp. hmd 18,85 M1 y=29,07x0,9708 R²=0,952 503 y=4E-05x2,8016 1481 
48 Lethrinidae Lethrinus sp. hmd 20,98 M1 y=29,07x0,9708 R²=0,952 558 y=4E-05x2,8016 1982 
48 Lethrinidae Lethrinus sp. hmd 19,31 M1 y=29,07x0,9708 R²=0,952 515 y=4E-05x2,8016 1582 
48 Lethrinidae Lethrinus sp. hmd 20,81 M1 y=29,07x0,9708 R²=0,952 554 y=4E-05x2,8016 1939 

312 Lethrinidae Lethrinus sp. hmd 20,05 M1 y=29,07x0,9708 R²=0,952 534 y=4E-05x2,8016 1752 
547 Lethrinidae Lethrinus sp. hmd 20,44 M1 y=29,07x0,9708 R²=0,952 544 y=4E-05x2,8016 1846 
547 Lethrinidae Lethrinus sp. hmd 20,33 M1 y=29,07x0,9708 R²=0,952 541 y=4E-05x2,8016 1819 
547 Lethrinidae Lethrinus sp. hmd 20,5 M1 y=29,07x0,9708 R²=0,952 546 y=4E-05x2,8016 1861 
547 Lethrinidae Lethrinus sp. hmd 18,61 M1 y=29,07x0,9708 R²=0,952 497 y=4E-05x2,8016 1431 
547 Lethrinidae Lethrinus sp. hmd 21,17 M1 y=29,07x0,9708 R²=0,952 563 y=4E-05x2,8016 2031 
547 Lethrinidae Lethrinus sp. hmd 19,07 M1 y=29,07x0,9708 R²=0,952 509 y=4E-05x2,8016 1529 
634 Lethrinidae Lethrinus sp. hmd 12,45 M1 y=29,07x0,9708 R²=0,952 336 y=4E-05x2,8016 479 
634 Lethrinidae Lethrinus sp. hmd 20,31 M1 y=29,07x0,9708 R²=0,952 541 y=4E-05x2,8016 1814 
634 Lethrinidae Lethrinus sp. hmd 21,33 M1 y=29,07x0,9708 R²=0,952 567 y=4E-05x2,8016 2073 
634 Lethrinidae Lethrinus sp. hmd 21,88 M1 y=29,07x0,9708 R²=0,952 581 y=4E-05x2,8016 2222 

634 tamisage Lethrinidae Lethrinus sp. hmd 7,5 M1 y=29,07x0,9708 R²=0,952 206 y=4E-05x2,8016 121 
1777 Lethrinidae Lethrinus sp. hmd 15,85 M1 y=29,07x0,9708 R²=0,952 425 y=4E-05x2,8016 924 
677 Lethrinidae Lethrinus sp. hmd 21,26 M1 y=29,07x0,9708 R²=0,952 565 y=4E-05x2,8016 2055 
682 Lethrinidae Lethrinus sp. hmd 17,06 M1 y=29,07x0,9708 R²=0,952 457 y=4E-05x2,8016 1129 
682 Lethrinidae Lethrinus sp. hmd 22,74 M1 y=29,07x0,9708 R²=0,952 603 y=4E-05x2,8016 2467 
685 Lethrinidae Lethrinus sp. hmd 19,66 M1 y=29,07x0,9708 R²=0,952 524 y=4E-05x2,8016 1661 
27 Lethrinidae Lethrinus sp. cérato 6,18 M4 y = 81,242x0,9776  R² = 0,9193 482 y=4E-05x2,8016 1315 

1853 Lethrinidae Lethrinus sp. cérato 6,65 M4 y = 81,242x0,9776  R² = 0,9193 518 y=4E-05x2,8016 1607 
318 Lethrinidae Lethrinus sp. cérato 6,81 M4 y = 81,242x0,9776  R² = 0,9193 530 y=4E-05x2,8016 1715 
547 Lethrinidae Lethrinus sp. cérato 6,59 M4 y = 81,242x0,9776  R² = 0,9193 513 y=4E-05x2,8016 1568 
634 Lethrinidae Lethrinus sp. cérato 7,22 M4 y = 81,242x0,9776  R² = 0,9193 561 y=4E-05x2,8016 2013 
634 Lethrinidae Lethrinus sp. cérato 9 M4 y = 81,242x0,9776  R² = 0,9193 696 y=4E-05x2,8016 3681 
634 Lethrinidae Lethrinus sp. cérato 7,14 M4 y = 81,242x0,9776  R² = 0,9193 555 y=4E-05x2,8016 1953 
634 Lethrinidae Lethrinus sp. cérato 6,97 M4 y = 81,242x0,9776  R² = 0,9193 542 y=4E-05x2,8016 1828 
634 Lethrinidae Lethrinus sp. cérato 6,34 M4 y = 81,242x0,9776  R² = 0,9193 494 y=4E-05x2,8016 1410 
1777 Lethrinidae Lethrinus sp. cérato 6,83 M4 y = 81,242x0,9776  R² = 0,9193 532 y=4E-05x2,8016 1729 
1777 Lethrinidae Lethrinus sp. cérato 6,2 M4 y = 81,242x0,9776  R² = 0,9193 484 y=4E-05x2,8016 1327 

313 tamisage Lethrinidae Lethrinus sp. op 6,98 M1 y=90,291x0,8838 R²=0,9623 503 y=4E-05x2,8016 1481 
1815 Lethrinidae Lethrinus sp. op 6,73 M1 y=90,291x0,8838 R²=0,9623 487 y=4E-05x2,8016 1353 
547 Lethrinidae Lethrinus sp. op 7,75 M1 y=90,291x0,8838 R²=0,9623 552 y=4E-05x2,8016 1918 
547 Lethrinidae Lethrinus sp. op 6,47 M1 y=90,291x0,8838 R²=0,9623 470 y=4E-05x2,8016 1227 
547 Lethrinidae Lethrinus sp. op 8,11 M1 y=90,291x0,8838 R²=0,9623 574 y=4E-05x2,8016 2147 
634 Lethrinidae Lethrinus sp. op 5,23 M1 y=90,291x0,8838 R²=0,9623 390 y=4E-05x2,8016 725 
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634 Lethrinidae Lethrinus sp. op 9,07 M1 y=90,291x0,8838 R²=0,9623 634 y=4E-05x2,8016 2832 
634 Lethrinidae Lethrinus sp. op 7,73 M1 y=90,291x0,8838 R²=0,9623 550 y=4E-05x2,8016 1906 
634 Lethrinidae Lethrinus sp. op 7,44 M1 y=90,291x0,8838 R²=0,9623 532 y=4E-05x2,8016 1734 

634 tamisage Lethrinidae Lethrinus sp. op 3,41 M1 y=90,291x0,8838 R²=0,9623 267 y=4E-05x2,8016 251 
1777 Lethrinidae Lethrinus sp. op 7,18 M1 y=90,291x0,8838 R²=0,9623 516 y=4E-05x2,8016 1588 
1777 Lethrinidae Lethrinus sp. op 7,49 M1 y=90,291x0,8838 R²=0,9623 535 y=4E-05x2,8016 1763 
682 Lethrinidae Lethrinus sp. op 7,85 M1 y=90,291x0,8838 R²=0,9623 558 y=4E-05x2,8016 1980 
695 Lethrinidae Lethrinus sp. op 6,99 M1 y=90,291x0,8838 R²=0,9623 503 y=4E-05x2,8016 1486 
386 Lethrinidae Lethrinus sp. pop 26,54 M2 y=28,541x0,8487 R²=0,9356 461 y=4E-05x2,8016 1162 
547 Lethrinidae Lethrinus sp. pop 31,82 M2 y=28,541x0,8487 R²=0,9356 538 y=4E-05x2,8016 1789 
1178 Lethrinidae Lethrinus sp. pop 26,62 M2 y=28,541x0,8487 R²=0,9356 462 y=4E-05x2,8016 1171 
547 Lethrinidae Lethrinus sp. carré 9,43 M1 y=73,652x0,9496 R²=0,9618 620 y=4E-05x2,8016 2665 
547 Lethrinidae Lethrinus sp. carré 8,89 M1 y=73,652x0,9496 R²=0,9618 586 y=4E-05x2,8016 2278 
547 Lethrinidae Lethrinus sp. carré 7,84 M1 y=73,652x0,9496 R²=0,9618 521 y=4E-05x2,8016 1631 
547 Lethrinidae Lethrinus sp. carré 8,95 M1 y=73,652x0,9496 R²=0,9618 590 y=4E-05x2,8016 2319 
1815 Lethrinidae Lethrinus sp. carré 4,67 M1 y=73,652x0,9496 R²=0,9618 318 y=4E-05x2,8016 411 
547 Lethrinidae Lethrinus sp. carré 8,67 M1 y=73,652x0,9496 R²=0,9618 573 y=4E-05x2,8016 2131 
634 Lethrinidae Lethrinus sp. carré 7,41 M1 y=73,652x0,9496 R²=0,9618 493 y=4E-05x2,8016 1404 
634 Lethrinidae Lethrinus sp. carré 7,68 M1 y=73,652x0,9496 R²=0,9618 510 y=4E-05x2,8016 1544 
634 Lethrinidae Lethrinus sp. carré 8,47 M1 y=73,652x0,9496 R²=0,9618 560 y=4E-05x2,8016 2003 
634 Lethrinidae Lethrinus sp. carré 7,46 M1 y=73,652x0,9496 R²=0,9618 497 y=4E-05x2,8016 1429 
634 Lethrinidae Lethrinus sp. carré 7,05 M1 y=73,652x0,9496 R²=0,9618 471 y=4E-05x2,8016 1229 
634 Lethrinidae Lethrinus sp. carré 6,52 M1 y=73,652x0,9496 R²=0,9618 437 y=4E-05x2,8016 999 
634 Lethrinidae Lethrinus sp. carré 6,33 M1 y=73,652x0,9496 R²=0,9618 425 y=4E-05x2,8016 923 
634 Lethrinidae Lethrinus sp. carré 7,7 M1 y=73,652x0,9496 R²=0,9618 512 y=4E-05x2,8016 1554 
1178 Lethrinidae Lethrinus sp. carré 8,5 M1 y=73,652x0,9496 R²=0,9618 562 y=4E-05x2,8016 2022 

634 tamisage Lethrinidae Lethrinus sp. carré 2,31 M1 y=73,652x0,9496 R²=0,9618 163 y=4E-05x2,8016 63 
634 tamisage Lethrinidae Lethrinus sp. carré 2,81 M1 y=73,652x0,9496 R²=0,9618 196 y=4E-05x2,8016 106 

312 Lethrinidae Lethrinus sp. boc 10,11 M2 y = 76,205x0,8155  R² = 0,9751 503 y=4E-05x2,8016 1480 
634 Lethrinidae Lethrinus sp. boc 10,54 M2 y = 76,205x0,8155  R² = 0,9751 520 y=4E-05x2,8016 1627 
634 Lethrinidae Lethrinus sp. boc 8,7 M2 y = 76,205x0,8155  R² = 0,9751 445 y=4E-05x2,8016 1050 
634 Lethrinidae Lethrinus sp. boc 11,52 M2 y = 76,205x0,8155  R² = 0,9751 559 y=4E-05x2,8016 1994 
634 Lethrinidae Lethrinus sp. boc 12,25 M2 y = 76,205x0,8155  R² = 0,9751 588 y=4E-05x2,8016 2295 
1246 Lethrinidae Lethrinus sp. boc 14,21 M2 y = 76,205x0,8155  R² = 0,9751 664 y=4E-05x2,8016 3221 
682 Lethrinidae Lethrinus sp. boc 10,49 M2 y = 76,205x0,8155  R² = 0,9751 518 y=4E-05x2,8016 1610 
806 Lethrinidae Lethrinus sp. boc 9,82 M2 y = 76,205x0,8155  R² = 0,9751 491 y=4E-05x2,8016 1385 
353 Lethrinidae Lethrinus sp. boc 11,53 M2 y = 76,205x0,8155  R² = 0,9751 560 y=4E-05x2,8016 1998 
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Les Epinéphél inés (NR=27) 

 
UF 

Dilmoun 
récent 

Famille Espèce Os Mesure Equation (mesure/LT) 
Coefficient de 

corrélation 

Taille 
(en 

mm) 

1178 Serranidae Epinephelus sp. dt 14,49 M1 LT=79,43+43,134*M1 
 

704 
1178 Serranidae Epinephelus sp. dt 11,19 M1 LT=79,43+43,134*M1 

 
562 

1178 Serranidae Epinephelus sp. dt 13,22 M1 LT=79,43+43,134*M1 
 

650 
1178 Serranidae Epinephelus sp. dt 11,15 M1 LT=79,43+43,134*M1 

 
560 

1178 Serranidae Epinephelus sp. dt 13,95 M1 LT=79,43+43,134*M1 
 

681 
1178 Serranidae Epinephelus sp. dt 16,17 M1 LT=79,43+43,134*M1 

 
777 

695 Serranidae Epinephelus sp. dt 16,75 M1 LT=79,43+43,134*M1 
 

802 
634 Serranidae Epinephelus sp. dt 12,73 M1 LT=79,43+43,134*M1 

 
629 

634 Serranidae Epinephelus sp. dt 11,3 M1 LT=79,43+43,134*M1 
 

567 
1178 Serranidae Epinephelus sp. dt 17,56 M1 LT=79,43+43,134*M1 

 
837 

695 Serranidae Epinephelus sp. dt 15,56 M1 LT=79,43+43,134*M1 
 

751 
386 Serranidae Epinephelus sp. dt 17,17 M1 LT=79,43+43,134*M1 

 
820 

634 Serranidae Epinephelus sp. dt 14,15 M1 LT=79,43+43,134*M1 
 

690 
634 Serranidae Epinephelus sp. dt 7,33 M1 LT=79,43+43,134*M1 

 
396 

1999 Serranidae Epinephelus sp. dt 14,14 M1 LT=79,43+43,134*M1 
 

689 
312 Serranidae Epinephelus sp. pmx 9,75 M2 LT=27,625*M2+31,661 R²=0,985 301 
1178 Serranidae Epinephelus sp. pmx 23,64 M2 LT=27,625*M2+31,661 R²=0,985 685 
634 Serranidae Epinephelus sp. pmx 17,88 M2 LT=27,625*M2+31,661 R²=0,985 526 
634 Serranidae Epinephelus sp. pmx 19,65 M2 LT=27,625*M2+31,661 R²=0,985 574 

634 tamisage Serranidae Epinephelus sp. pmx 12,42 M2 LT=27,625*M2+31,661 R²=0,985 375 
656 Serranidae Epinephelus sp. pmx 15,57 M2 LT=27,625*M2+31,661 R²=0,985 462 
1178 Serranidae Epinephelus sp. pmx 27,14 M2 LT=27,625*M2+31,661 R²=0,985 781 
1246 Serranidae Epinephelus sp. pmx 25,7 M2 LT=27,625*M2+31,661 R²=0,985 742 
634 Serranidae Epinephelus sp. pmx 23,67 M2 LT=27,625*M2+31,661 R²=0,985 686 
1178 Serranidae Epinephelus sp. pmx 22,49 M2 LT=27,625*M2+31,661 R²=0,985 653 
46 Serranidae Epinephelus sp. pmx 15,27 M2 LT=27,625*M2+31,661 R²=0,985 453 

682 Serranidae Epinephelus sp. pmx 13,74 M2 LT=27,625*M2+31,661 R²=0,985 411 
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11.1.4 Tylos 

 

Les Léthrinidés (NR=13) 

 

UF 

Tylos 
Famille Espèce Os Mesure 

Equation 

(mesure/LT) 

Coefficient 
de 

corrélation 

Taille 
(en 

mm) 

Equation 

(LT/Poids) 

Poids (en 

g) 

808 Lethrinidae Lethrinus sp. vom 17,51 M2 y=34,74x0,9426 R²=0,9672 516 y=4E-05x2,8016 1593 
381 Lethrinidae Lethrinus sp. pmx 37,89 M2 y=26,821x0,9043 R²=0,9518 718 y=4E-05x2,8016 4011 

2118 Lethrinidae Lethrinus sp. pmx 7,45 M3 y=95,173x0,8336 R²=0,8886 508 y=4E-05x2,8016 1520 
801 Lethrinidae Lethrinus sp. mx 5,91 M1 y=105,2x0,9616 R²=0,9317 581 y=4E-05x2,8016 2216 
808 Lethrinidae Lethrinus sp. mx 5,4 M1 y=105,2x0,9616 R²=0,9317 532 y=4E-05x2,8016 1738 
812 Lethrinidae Lethrinus sp. dt 11,84 M1 y=55,255x0,9478 R²=0,9192 575 y=4E-05x2,8016 2156 
808 Lethrinidae Lethrinus sp. art 5,78 M3 y=87,649x0,8947 R²=0,9666 421 y=4E-05x2,8016 901 
812 Lethrinidae Lethrinus sp. art 6,67 M3 y=87,649x0,8947 R²=0,9666 479 y=4E-05x2,8016 1290 
808 Lethrinidae Lethrinus sp. carré 9 M1 y=73,652x0,9496 R²=0,9618 593 y=4E-05x2,8016 2354 
812 Lethrinidae Lethrinus sp. op 6,4 M1 y=90,291x0,8838 R²=0,9623 466 y=4E-05x2,8016 1194 

1701 Lethrinidae Lethrinus sp. hmd 5,8 M1 y=29,07x0,9708 R²=0,952 160 y=4E-05x2,8016 60 
808 Lethrinidae Lethrinus sp. pal 5,8 M2 y=102,43x0,9266 R²=0,894 522 y=4E-05x2,8016 1646 
812 Lethrinidae Lethrinus sp. pal 30,04 M3 y=31,119x0,81 R²=0,9447 490 y=4E-05x2,8016 1375 

 

 

Les Epinéphél inés (NR=1) 

 

UF 

Tylos 
Famille Espèce Os Mesure Equation 

Coefficient 

de 

corrélation 

Taille 

(en 

mm) 

Poids (en g) 

808 Serranidae Epinephelus sp. pmx 16,35 M2 LT=27,625*M2+31,661 R²=0,985 483 Estimé à 1500 

 

 

11.1.5 La Période islamique 

 

Les Léthrinidés (NR=176) 

 

UF 

Période 
islamique 

Famille Espèce Os Mesure 
Equation 

(mesure/LT) 

Coefficient 

de 
corrélation 

Taille 

(en 
mm) 

Equation 
(LT/Poids) 

Poids 
(en g) 

Souk Lethrinidae Lethrinus sp. vom 10,74 M2 y=34,74x0,9426 R²=0,9672 326 y=4E-05x2,8016 438 
440 Lethrinidae Lethrinus sp. vom 9,39 M2 y=34,74x0,9426 R²=0,9672 287 y=4E-05x2,8016 307 
404 Lethrinidae Lethrinus sp. dt 6,37 M1 y=55,255x0,9478 R²=0,9192 320 y=4E-05x2,8016 416 
453 Lethrinidae Lethrinus sp. dt 13,22 M1 y=55,255x0,9478 R²=0,9192 638 y=4E-05x2,8016 2889 

"souk 
islamique" 

Lethrinidae Lethrinus sp. dt 
4,53 

M1 y=55,255x0,9478 R²=0,9192 231 y=4E-05x2,8016 168 

"souk 
islamique" 

Lethrinidae Lethrinus sp. dt 
4,37 

M1 y=55,255x0,9478 R²=0,9192 224 y=4E-05x2,8016 153 

406 Lethrinidae Lethrinus sp. dt 8,41 M1 y=55,255x0,9478 R²=0,9192 416 y=4E-05x2,8016 869 
301 Lethrinidae Lethrinus sp. dt 9,53 M1 y=55,255x0,9478 R²=0,9192 468 y=4E-05x2,8016 1212 
301 Lethrinidae Lethrinus sp. dt 10,54 M1 y=55,255x0,9478 R²=0,9192 515 y=4E-05x2,8016 1583 
301 Lethrinidae Lethrinus sp. dt 10,63 M1 y=55,255x0,9478 R²=0,9192 519 y=4E-05x2,8016 1619 
440 Lethrinidae Lethrinus sp. dt 8,16 M1 y=55,255x0,9478 R²=0,9192 404 y=4E-05x2,8016 802 
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UF 
Période 

islamique 
Famille Espèce Os Mesure 

Equation 
(mesure/LT) 

Coefficient 
de 

corrélation 

Taille 
(en 

mm) 

Equation 
(LT/Poids) 

Poids 
(en g) 

440 Lethrinidae Lethrinus sp. dt 7,9 M1 y=55,255x0,9478 R²=0,9192 392 y=4E-05x2,8016 736 
440 Lethrinidae Lethrinus sp. dt 12,75 M1 y=55,255x0,9478 R²=0,9192 617 y=4E-05x2,8016 2624 
440 Lethrinidae Lethrinus sp. dt 12,77 M1 y=55,255x0,9478 R²=0,9192 618 y=4E-05x2,8016 2635 
440 Lethrinidae Lethrinus sp. dt 7,76 M1 y=55,255x0,9478 R²=0,9192 385 y=4E-05x2,8016 702 
440 Lethrinidae Lethrinus sp. dt 8,23 M1 y=55,255x0,9478 R²=0,9192 407 y=4E-05x2,8016 821 
440 Lethrinidae Lethrinus sp. dt 4,3 M1 y=55,255x0,9478 R²=0,9192 220 y=4E-05x2,8016 146 
475 Lethrinidae Lethrinus sp. dt 5,37 M1 y=55,255x0,9478 R²=0,9192 272 y=4E-05x2,8016 264 
351 Lethrinidae Lethrinus sp. dt 4,06 M1 y=55,255x0,9478 R²=0,9192 209 y=4E-05x2,8016 126 
404 Lethrinidae Lethrinus sp. dt 6,99 M1 y=55,255x0,9478 R²=0,9192 349 y=4E-05x2,8016 532 

438 Tamisage Lethrinidae Lethrinus sp. dt 3,82 M1 y=55,255x0,9478 R²=0,9192 197 y=4E-05x2,8016 107 
"souk 

islamique" 
Lethrinidae Lethrinus sp. dt 

4,45 
M1 y=55,255x0,9478 R²=0,9192 227 y=4E-05x2,8016 160 

301 Lethrinidae Lethrinus sp. dt 9,1 M1 y=55,255x0,9478 R²=0,9192 448 y=4E-05x2,8016 1072 
301 Lethrinidae Lethrinus sp. dt 10,97 M1 y=55,255x0,9478 R²=0,9192 535 y=4E-05x2,8016 1760 
301 Lethrinidae Lethrinus sp. dt 9,43 M1 y=55,255x0,9478 R²=0,9192 463 y=4E-05x2,8016 1178 
440 Lethrinidae Lethrinus sp. dt 8,64 M1 y=55,255x0,9478 R²=0,9192 427 y=4E-05x2,8016 934 
440 Lethrinidae Lethrinus sp. dt 7,39 M1 y=55,255x0,9478 R²=0,9192 368 y=4E-05x2,8016 617 
440 Lethrinidae Lethrinus sp. dt 7,33 M1 y=55,255x0,9478 R²=0,9192 365 y=4E-05x2,8016 603 
440 Lethrinidae Lethrinus sp. dt 8,64 M1 y=55,255x0,9478 R²=0,9192 427 y=4E-05x2,8016 934 
440 Lethrinidae Lethrinus sp. dt 9,01 M1 y=55,255x0,9478 R²=0,9192 444 y=4E-05x2,8016 1044 
440 Lethrinidae Lethrinus sp. dt 5,6 M1 y=55,255x0,9478 R²=0,9192 283 y=4E-05x2,8016 295 
440 Lethrinidae Lethrinus sp. dt 3,6 M1 y=55,255x0,9478 R²=0,9192 186 y=4E-05x2,8016 91 
440 Lethrinidae Lethrinus sp. dt 3,53 M1 y=55,255x0,9478 R²=0,9192 183 y=4E-05x2,8016 87 
404 Lethrinidae Lethrinus sp. art 5,84 M3 y=87,649x0,8947 R²=0,9666 425 y=4E-05x2,8016 925 
404 Lethrinidae Lethrinus sp. art 4,3 M3 y=87,649x0,8947 R²=0,9666 323 y=4E-05x2,8016 429 
791 Lethrinidae Lethrinus sp. art 7,03 M3 y=87,649x0,8947 R²=0,9666 502 y=4E-05x2,8016 1472 
2104 Lethrinidae Lethrinus sp. art 6,65 M3 y=87,649x0,8947 R²=0,9666 477 y=4E-05x2,8016 1280 
301 Lethrinidae Lethrinus sp. art 7,04 M3 y=87,649x0,8947 R²=0,9666 502 y=4E-05x2,8016 1477 
301 Lethrinidae Lethrinus sp. art 5 M3 y=87,649x0,8947 R²=0,9666 370 y=4E-05x2,8016 626 
440 Lethrinidae Lethrinus sp. art 4,72 M3 y=87,649x0,8947 R²=0,9666 351 y=4E-05x2,8016 542 
440 Lethrinidae Lethrinus sp. art 5,07 M3 y=87,649x0,8947 R²=0,9666 375 y=4E-05x2,8016 649 
440 Lethrinidae Lethrinus sp. art 3,15 M3 y=87,649x0,8947 R²=0,9666 245 y=4E-05x2,8016 197 
440 Lethrinidae Lethrinus sp. art 5,72 M3 y=87,649x0,8947 R²=0,9666 417 y=4E-05x2,8016 878 
342 Lethrinidae Lethrinus sp. art 5,76 M3 y=87,649x0,8947 R²=0,9666 420 y=4E-05x2,8016 893 
342 Lethrinidae Lethrinus sp. art 3,3 M3 y=87,649x0,8947 R²=0,9666 255 y=4E-05x2,8016 221 
351 Lethrinidae Lethrinus sp. art 2,89 M3 y=87,649x0,8947 R²=0,9666 227 y=4E-05x2,8016 159 
301 Lethrinidae Lethrinus sp. art 6,48 M3 y=87,649x0,8947 R²=0,9666 467 y=4E-05x2,8016 1200 
301 Lethrinidae Lethrinus sp. art 5,82 M3 y=87,649x0,8947 R²=0,9666 424 y=4E-05x2,8016 917 
440 Lethrinidae Lethrinus sp. art 2,36 M3 y=87,649x0,8947 R²=0,9666 189 y=4E-05x2,8016 95 
440 Lethrinidae Lethrinus sp. art 5,05 M3 y=87,649x0,8947 R²=0,9666 373 y=4E-05x2,8016 642 
287 Lethrinidae Lethrinus sp. pmx 4,89 M3 y=95,173x0,8336 R²=0,8886 357 y=4E-05x2,8016 569 
351 Lethrinidae Lethrinus sp. pmx 2,97 M3 y=95,173x0,8336 R²=0,8886 236 y=4E-05x2,8016 177 
404 Lethrinidae Lethrinus sp. pmx 6,35 M3 y=95,173x0,8336 R²=0,8886 444 y=4E-05x2,8016 1047 
438 

(A16/17) 
Lethrinidae Lethrinus sp. 

pmx 5,55 M3 y=95,173x0,8336 
R²=0,8886 

397 
y=4E-05x2,8016 764 

453 Lethrinidae Lethrinus sp. pmx 7,06 M3 y=95,173x0,8336 R²=0,8886 485 y=4E-05x2,8016 1341 
906 Lethrinidae Lethrinus sp. pmx 9,35 M3 y=95,173x0,8336 R²=0,8886 613 y=4E-05x2,8016 2584 
440 Lethrinidae Lethrinus sp. pmx 5,1 M3 y=95,173x0,8336 R²=0,8886 370 y=4E-05x2,8016 627 
440 Lethrinidae Lethrinus sp. pmx 4,1 M3 y=95,173x0,8336 R²=0,8886 309 y=4E-05x2,8016 377 
440 Lethrinidae Lethrinus sp. pmx 4,12 M3 y=95,173x0,8336 R²=0,8886 310 y=4E-05x2,8016 381 
440 Lethrinidae Lethrinus sp. pmx 6,51 M3 y=95,173x0,8336 R²=0,8886 454 y=4E-05x2,8016 1109 
440 Lethrinidae Lethrinus sp. pmx 4,48 M3 y=95,173x0,8336 R²=0,8886 332 y=4E-05x2,8016 464 
301 Lethrinidae Lethrinus sp. pmx 9,93 M3 y=95,173x0,8336 R²=0,8886 645 y=4E-05x2,8016 2974 
301 Lethrinidae Lethrinus sp. pmx 6,55 M3 y=95,173x0,8336 R²=0,8886 456 y=4E-05x2,8016 1125 
301 Lethrinidae Lethrinus sp. pmx 8,99 M3 y=95,173x0,8336 R²=0,8886 594 y=4E-05x2,8016 2358 
301 Lethrinidae Lethrinus sp. pmx 8,71 M3 y=95,173x0,8336 R²=0,8886 578 y=4E-05x2,8016 2190 
301 Lethrinidae Lethrinus sp. pmx 9,64 M3 y=95,173x0,8336 R²=0,8886 629 y=4E-05x2,8016 2775 
351 Lethrinidae Lethrinus sp. pmx 2,71 M3 y=95,173x0,8336 R²=0,8886 218 y=4E-05x2,8016 143 
404 Lethrinidae Lethrinus sp. pmx 6,72 M3 y=95,173x0,8336 R²=0,8886 466 y=4E-05x2,8016 1195 
438 

(A16/17) 
Lethrinidae Lethrinus sp. 

pmx 4,4 M3 y=95,173x0,8336 
R²=0,8886 

327 
y=4E-05x2,8016 444 
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UF 
Période 

islamique 
Famille Espèce Os Mesure 

Equation 
(mesure/LT) 

Coefficient 
de 

corrélation 

Taille 
(en 

mm) 

Equation 
(LT/Poids) 

Poids 
(en g) 

301 Lethrinidae Lethrinus sp. pmx 9,54 M3 y=95,173x0,8336 R²=0,8886 624 y=4E-05x2,8016 2708 
301 Lethrinidae Lethrinus sp. pmx 6,41 M3 y=95,173x0,8336 R²=0,8886 448 y=4E-05x2,8016 1070 
440 Lethrinidae Lethrinus sp. pmx 7,36 M3 y=95,173x0,8336 R²=0,8886 503 y=4E-05x2,8016 1478 
440 Lethrinidae Lethrinus sp. pmx 9 M3 y=95,173x0,8336 R²=0,8886 594 y=4E-05x2,8016 2364 
440 Lethrinidae Lethrinus sp. pmx 7,08 M3 y=95,173x0,8336 R²=0,8886 487 y=4E-05x2,8016 1350 
440 Lethrinidae Lethrinus sp. pmx 8,92 M3 y=95,173x0,8336 R²=0,8886 590 y=4E-05x2,8016 2315 
440 Lethrinidae Lethrinus sp. pmx 6,62 M3 y=95,173x0,8336 R²=0,8886 460 y=4E-05x2,8016 1154 
404 Lethrinidae Lethrinus sp. mx 4,09 M1 y=105,2x0,9616 R²=0,9317 408 y=4E-05x2,8016 822 
404 Lethrinidae Lethrinus sp. mx 2,43 M1 y=105,2x0,9616 R²=0,9317 247 y=4E-05x2,8016 202 
791 Lethrinidae Lethrinus sp. mx 5,6 M1 y=105,2x0,9616 R²=0,9317 551 y=4E-05x2,8016 1917 
301 Lethrinidae Lethrinus sp. mx 6,91 M1 y=105,2x0,9616 R²=0,9317 675 y=4E-05x2,8016 3377 
301 Lethrinidae Lethrinus sp. mx 5,21 M1 y=105,2x0,9616 R²=0,9317 514 y=4E-05x2,8016 1578 
301 Lethrinidae Lethrinus sp. mx 5,26 M1 y=105,2x0,9616 R²=0,9317 519 y=4E-05x2,8016 1619 
440 Lethrinidae Lethrinus sp. mx 2,29 M1 y=105,2x0,9616 R²=0,9317 233 y=4E-05x2,8016 172 
440 Lethrinidae Lethrinus sp. mx 3,44 M1 y=105,2x0,9616 R²=0,9317 345 y=4E-05x2,8016 516 
404 Lethrinidae Lethrinus sp. mx 4,24 M1 y=105,2x0,9616 R²=0,9317 422 y=4E-05x2,8016 906 
301 Lethrinidae Lethrinus sp. mx 5,26 M1 y=105,2x0,9616 R²=0,9317 519 y=4E-05x2,8016 1619 
440 Lethrinidae Lethrinus sp. mx 3,6 M1 y=105,2x0,9616 R²=0,9317 361 y=4E-05x2,8016 583 
342 Lethrinidae Lethrinus sp. pal 3,3 M2 y=102,43x0,9266 R²=0,894 310 y=4E-05x2,8016 381 
2113 Lethrinidae Lethrinus sp. pal 6,31 M2 y=102,43x0,9266 R²=0,894 565 y=4E-05x2,8016 2048 
"souk 

islamique" 
Lethrinidae Lethrinus sp. 

pal 2,84 M2 y=102,43x0,9266 
R²=0,894 

269 
y=4E-05x2,8016 

258 
301 Lethrinidae Lethrinus sp. pal 6,39 M2 y=102,43x0,9266 R²=0,894 571 y=4E-05x2,8016 2116 
301 Lethrinidae Lethrinus sp. pal 6,32 M2 y=102,43x0,9266 R²=0,894 565 y=4E-05x2,8016 2056 
301 Lethrinidae Lethrinus sp. pal 5,18 M2 y=102,43x0,9266 R²=0,894 470 y=4E-05x2,8016 1227 
440 Lethrinidae Lethrinus sp. pal 3 M2 y=102,43x0,9266 R²=0,894 283 y=4E-05x2,8016 297 
440 Lethrinidae Lethrinus sp. pal 6,5 M2 y=102,43x0,9266 R²=0,894 580 y=4E-05x2,8016 2212 
440 Lethrinidae Lethrinus sp. pal 4,69 M2 y=102,43x0,9266 R²=0,894 429 y=4E-05x2,8016 948 
440 Lethrinidae Lethrinus sp. pal 2,56 M2 y=102,43x0,9266 R²=0,894 245 y=4E-05x2,8016 197 
335 Lethrinidae Lethrinus sp. pal 2,86 M2 y=102,43x0,9266 R²=0,894 271 y=4E-05x2,8016 263 
337 Lethrinidae Lethrinus sp. pal 4,69 M2 y=102,43x0,9266 R²=0,894 429 y=4E-05x2,8016 948 
404 Lethrinidae Lethrinus sp. pal 5,54 M2 y=102,43x0,9266 R²=0,894 500 y=4E-05x2,8016 1461 

"souk 
islamique" 

Lethrinidae Lethrinus sp. 
pal 3,11 M2 y=102,43x0,9266 

R²=0,894 
293 

y=4E-05x2,8016 
326 

"souk 
islamique" 

Lethrinidae Lethrinus sp. 
pal 2,5 M2 y=102,43x0,9266 

R²=0,894 
239 

y=4E-05x2,8016 
185 

439 Lethrinidae Lethrinus sp. pal 7,41 M2 y=102,43x0,9266 R²=0,894 655 y=4E-05x2,8016 3108 
301 Lethrinidae Lethrinus sp. pal 7,05 M2 y=102,43x0,9266 R²=0,894 626 y=4E-05x2,8016 2731 
301 Lethrinidae Lethrinus sp. pal 5,4 M2 y=102,43x0,9266 R²=0,894 489 y=4E-05x2,8016 1367 

301 Tamisage Lethrinidae Lethrinus sp. pal 5,92 M2 y=102,43x0,9266 R²=0,894 532 y=4E-05x2,8016 1735 
301 Tamisage Lethrinidae Lethrinus sp. pal 5,22 M2 y=102,43x0,9266 R²=0,894 474 y=4E-05x2,8016 1252 

441 Lethrinidae Lethrinus sp. pal 2,34 M2 y=102,43x0,9266 R²=0,894 225 y=4E-05x2,8016 156 
440 Lethrinidae Lethrinus sp. pal 5,49 M2 y=102,43x0,9266 R²=0,894 496 y=4E-05x2,8016 1427 
440 Lethrinidae Lethrinus sp. pal 5,65 M2 y=102,43x0,9266 R²=0,894 510 y=4E-05x2,8016 1537 
440 Lethrinidae Lethrinus sp. pal 3,47 M2 y=102,43x0,9266 R²=0,894 324 y=4E-05x2,8016 434 
440 Lethrinidae Lethrinus sp. pal 3,11 M2 y=102,43x0,9266 R²=0,894 293 y=4E-05x2,8016 326 
440 Lethrinidae Lethrinus sp. pal 2,38 M2 y=102,43x0,9266 R²=0,894 229 y=4E-05x2,8016 163 
440 Lethrinidae Lethrinus sp. pal 4,2 M2 y=102,43x0,9266 R²=0,894 387 y=4E-05x2,8016 712 
440 Lethrinidae Lethrinus sp. pal 2,92 M2 y=102,43x0,9266 R²=0,894 276 y=4E-05x2,8016 277 
438 Lethrinidae Lethrinus sp. hmd 8,9 M1 y=29,07x0,9708 R²=0,952 243 y=4E-05x2,8016 192 
448 Lethrinidae Lethrinus sp. hmd 17,62 M1 y=29,07x0,9708 R²=0,952 471 y=4E-05x2,8016 1233 
301 Lethrinidae Lethrinus sp. hmd 18,18 M1 y=29,07x0,9708 R²=0,952 486 y=4E-05x2,8016 1342 
440 Lethrinidae Lethrinus sp. hmd 15,84 M1 y=29,07x0,9708 R²=0,952 425 y=4E-05x2,8016 923 
440 Lethrinidae Lethrinus sp. hmd 9,72 M1 y=29,07x0,9708 R²=0,952 264 y=4E-05x2,8016 245 
440 Lethrinidae Lethrinus sp. hmd 14,1 M1 y=29,07x0,9708 R²=0,952 379 y=4E-05x2,8016 672 
440 Lethrinidae Lethrinus sp. hmd 8,81 M1 y=29,07x0,9708 R²=0,952 240 y=4E-05x2,8016 187 

"souk 
islamique" 

Lethrinidae Lethrinus sp. hmd 11,77 
M1 y=29,07x0,9708 

R²=0,952 
318 

y=4E-05x2,8016 
411 

342 Lethrinidae Lethrinus sp. hmd 6,05 M1 y=29,07x0,9708 R²=0,952 167 y=4E-05x2,8016 67 
404 Lethrinidae Lethrinus sp. hmd 11,11 M1 y=29,07x0,9708 R²=0,952 301 y=4E-05x2,8016 352 
440 Lethrinidae Lethrinus sp. hmd 13,41 M1 y=29,07x0,9708 R²=0,952 361 y=4E-05x2,8016 587 
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UF 
Période 

islamique 
Famille Espèce Os Mesure 

Equation 
(mesure/LT) 

Coefficient 
de 

corrélation 

Taille 
(en 

mm) 

Equation 
(LT/Poids) 

Poids 
(en g) 

440 Lethrinidae Lethrinus sp. hmd 17,17 M1 y=29,07x0,9708 R²=0,952 459 y=4E-05x2,8016 1149 
440 Lethrinidae Lethrinus sp. hmd 12,84 M1 y=29,07x0,9708 R²=0,952 346 y=4E-05x2,8016 521 
440 Lethrinidae Lethrinus sp. hmd 9,44 M1 y=29,07x0,9708 R²=0,952 257 y=4E-05x2,8016 226 
440 Lethrinidae Lethrinus sp. hmd 10,52 M1 y=29,07x0,9708 R²=0,952 286 y=4E-05x2,8016 303 
440 Lethrinidae Lethrinus sp. hmd 7,45 M1 y=29,07x0,9708 R²=0,952 204 y=4E-05x2,8016 119 
351 Lethrinidae Lethrinus sp. pop 9,78 M2 y=28,541x0,8487 R²=0,9356 198 y=4E-05x2,8016 108 

"souk 
islamique" 

Lethrinidae Lethrinus sp. pop 11,25 
M2 y=28,541x0,8487 

R²=0,9356 223 y=4E-05x2,8016 
151 

"souk 
islamique" 

Lethrinidae Lethrinus sp. pop 14,55 
M2 y=28,541x0,8487 

R²=0,9356 277 y=4E-05x2,8016 
278 

440 Lethrinidae Lethrinus sp. pop 19,59 M2 y=28,541x0,8487 R²=0,9356 356 y=4E-05x2,8016 565 
440 Lethrinidae Lethrinus sp. pop 20,82 M2 y=28,541x0,8487 R²=0,9356 375 y=4E-05x2,8016 653 
440 Lethrinidae Lethrinus sp. pop 20,84 M2 y=28,541x0,8487 R²=0,9356 376 y=4E-05x2,8016 654 
440 Lethrinidae Lethrinus sp. pop 11,91 M2 y=28,541x0,8487 R²=0,9356 234 y=4E-05x2,8016 173 
440 Lethrinidae Lethrinus sp. pop 11 M2 y=28,541x0,8487 R²=0,9356 218 y=4E-05x2,8016 143 
440 Lethrinidae Lethrinus sp. pop 12,52 M2 y=28,541x0,8487 R²=0,9356 244 y=4E-05x2,8016 195 
404 Lethrinidae Lethrinus sp. pop 13,9 M2 y=28,541x0,8487 R²=0,9356 266 y=4E-05x2,8016 250 

"souk 
islamique" 

Lethrinidae Lethrinus sp. pop 11,37 
M2 y=28,541x0,8487 

R²=0,9356 225 y=4E-05x2,8016 
155 

"souk 
islamique" 

Lethrinidae Lethrinus sp. pop 10,17 
M2 y=28,541x0,8487 

R²=0,9356 204 y=4E-05x2,8016 
119 

440 Lethrinidae Lethrinus sp. pop 15,43 M2 y=28,541x0,8487 R²=0,9356 291 y=4E-05x2,8016 320 
440 Lethrinidae Lethrinus sp. pop 11,24 M2 y=28,541x0,8487 R²=0,9356 222 y=4E-05x2,8016 151 
440 Lethrinidae Lethrinus sp. pop 10,31 M2 y=28,541x0,8487 R²=0,9356 207 y=4E-05x2,8016 123 
440 Lethrinidae Lethrinus sp. pop 9,98 M2 y=28,541x0,8487 R²=0,9356 201 y=4E-05x2,8016 114 
440 Lethrinidae Lethrinus sp. pop 8,91 M2 y=28,541x0,8487 R²=0,9356 183 y=4E-05x2,8016 87 
440 Lethrinidae Lethrinus sp. pop 19,7 M2 y=28,541x0,8487 R²=0,9356 358 y=4E-05x2,8016 572 
404 Lethrinidae Lethrinus sp. op 5,55 M1 y=90,291x0,8838 R²=0,9623 411 y=4E-05x2,8016 839 
908 Lethrinidae Lethrinus sp. op 6,29 M1 y=90,291x0,8838 R²=0,9623 459 y=4E-05x2,8016 1144 

"souk 
islamique" 

Lethrinidae Lethrinus sp. 
op 4,01 M1 y=90,291x0,8838 

R²=0,9623 308 y=4E-05x2,8016 
375 

"souk 
islamique" 

Lethrinidae Lethrinus sp. 
op 3,46 M1 y=90,291x0,8838 

R²=0,9623 270 y=4E-05x2,8016 
260 

"souk 
islamique" 

Lethrinidae Lethrinus sp. 
op 4,71 M1 y=90,291x0,8838 

R²=0,9623 355 y=4E-05x2,8016 
559 

301 Lethrinidae Lethrinus sp. op 7,01 M1 y=90,291x0,8838 R²=0,9623 505 y=4E-05x2,8016 1496 
440 Lethrinidae Lethrinus sp. op 7,28 M1 y=90,291x0,8838 R²=0,9623 522 y=4E-05x2,8016 1643 
438 Lethrinidae Lethrinus sp. op 1,5 M1 y=90,291x0,8838 R²=0,9623 129 y=4E-05x2,8016 33 

"souk 
islamique" 

Lethrinidae Lethrinus sp. 
op 3,5 M1 y=90,291x0,8838 

R²=0,9623 273 y=4E-05x2,8016 
268 

301 Tamisage Lethrinidae Lethrinus sp. op 7,95 M1 y=90,291x0,8838 R²=0,9623 564 y=4E-05x2,8016 2043 
440 Lethrinidae Lethrinus sp. op 5,61 M1 y=90,291x0,8838 R²=0,9623 415 y=4E-05x2,8016 862 
440 Lethrinidae Lethrinus sp. op 4,91 M1 y=90,291x0,8838 R²=0,9623 368 y=4E-05x2,8016 620 
440 Lethrinidae Lethrinus sp. op 5,45 M1 y=90,291x0,8838 R²=0,9623 404 y=4E-05x2,8016 802 
440 Lethrinidae Lethrinus sp. op 4,2 M1 y=90,291x0,8838 R²=0,9623 321 y=4E-05x2,8016 421 
440 Lethrinidae Lethrinus sp. op 3,45 M1 y=90,291x0,8838 R²=0,9623 270 y=4E-05x2,8016 259 
440 Lethrinidae Lethrinus sp. op 3,85 M1 y=90,291x0,8838 R²=0,9623 297 y=4E-05x2,8016 339 
404 Lethrinidae Lethrinus sp. carré 5 M1 y=73,652x0,9496 R²=0,9618 340 y=4E-05x2,8016 493 
301 Lethrinidae Lethrinus sp. carré 6,15 M1 y=73,652x0,9496 R²=0,9618 413 y=4E-05x2,8016 855 
440 Lethrinidae Lethrinus sp. carré 5,38 M1 y=73,652x0,9496 R²=0,9618 364 y=4E-05x2,8016 599 
438 Lethrinidae Lethrinus sp. épicérato 3,53 M4 y=81,242x0,9776 R²=0,9193 279 y=4E-05x2,8016 284 

"souk 
islamique" 

Lethrinidae Lethrinus sp. épicérato 3,01 
M4 y=81,242x0,9776 

R²=0,9193 
239 

y=4E-05x2,8016 
183 

"souk 
islamique" 

Lethrinidae Lethrinus sp. cérato 2,47 
M4 y=81,242x0,9776 

R²=0,9193 
197 

y=4E-05x2,8016 
107 

301 Lethrinidae Lethrinus sp. cérato 6,19 M4 y=81,242x0,9776 R²=0,9193 483 y=4E-05x2,8016 1321 
301 Lethrinidae Lethrinus sp. cérato 5,59 M4 y=81,242x0,9776 R²=0,9193 437 y=4E-05x2,8016 999 
290 Lethrinidae Lethrinus sp. boc 7,48 M2 y=76,205x0,8155 R²=0,9751 393 y=4E-05x2,8016 743 
301 Lethrinidae Lethrinus sp. boc 9,85 M2 y=76,205x0,8155 R²=0,9751 492 y=4E-05x2,8016 1394 
301 Lethrinidae Lethrinus sp. boc 10,17 M2 y=76,205x0,8155 R²=0,9751 505 y=4E-05x2,8016 1500 
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Les Epinéphél inés (NR=54) 

 

UF Famille Espèce Os Mesure Equation 
Coefficient 

de 
corrélation 

Taille 
(en 

mm) 

Référence 

244 Serranidae Epinephelus sp. dt 12,8 M1 LT=79,43+43,134*M1   632 Desse, 1996 
287 Serranidae Epinephelus sp. dt 15,53 M1 LT=79,43+43,134*M1   749 Desse, 1996 
288 Serranidae Epinephelus sp. dt 13,96 M1 LT=79,43+43,134*M1   682 Desse, 1996 
351 Serranidae Epinephelus sp. dt 11,06 M1 LT=79,43+43,134*M1   556 Desse, 1996 
438 Serranidae Epinephelus sp. dt 14,3 M1 LT=79,43+43,134*M1   696 Desse, 1996 
453 Serranidae Epinephelus sp. dt 10,22 M1 LT=79,43+43,134*M1   520 Desse, 1996 
453 Serranidae Epinephelus sp. dt 8,86 M1 LT=79,43+43,134*M1   462 Desse, 1996 

2113 Serranidae Epinephelus sp. dt 7,8 M1 LT=79,43+43,134*M1   416 Desse, 1996 
2113 Serranidae Epinephelus sp. dt 18,18 M1 LT=79,43+43,134*M1   864 Desse, 1996 
440 Serranidae Epinephelus sp. dt 10,43 M1 LT=79,43+43,134*M1   529 Desse, 1996 
440 Serranidae Epinephelus sp. dt 10,65 M1 LT=79,43+43,134*M1   539 Desse, 1996 
440 Serranidae Epinephelus sp. dt 12,65 M1 LT=79,43+43,134*M1   625 Desse, 1996 
440 Serranidae Epinephelus sp. dt 8,92 M1 LT=79,43+43,134*M1   464 Desse, 1996 
440 Serranidae Epinephelus sp. dt 5,22 M1 LT=79,43+43,134*M1   305 Desse, 1996 
246 Serranidae Epinephelus sp. dt 10,03 M1 LT=79,43+43,134*M1   512 Desse, 1996 
285 Serranidae Epinephelus sp. dt 10,27 M1 LT=79,43+43,134*M1   522 Desse, 1996 
290 Serranidae Epinephelus sp. dt 9,7 M1 LT=79,43+43,134*M1   498 Desse, 1996 
342 Serranidae Epinephelus sp. dt 7,76 M1 LT=79,43+43,134*M1   414 Desse, 1996 

Tamisage 
442 Serranidae Epinephelus sp. dt 11,55 M1 LT=79,43+43,134*M1   578 Desse, 1996 

Tamisage 
443 Serranidae Epinephelus sp. dt 12,11 M1 LT=79,43+43,134*M1   602 Desse, 1996 

Tamisage 
444 Serranidae Epinephelus sp. dt 16,32 M1 LT=79,43+43,134*M1   783 Desse, 1996 

447 Serranidae Epinephelus sp. dt 18,43 M1 LT=79,43+43,134*M1   874 Desse, 1996 
301 Serranidae Epinephelus sp. dt 10,92 M1 LT=79,43+43,134*M1   550 Desse, 1996 
301 Serranidae Epinephelus sp. dt 10,5 M1 LT=79,43+43,134*M1   532 Desse, 1996 
440 Serranidae Epinephelus sp. dt 10,13 M1 LT=79,43+43,134*M1   516 Desse, 1996 
440 Serranidae Epinephelus sp. dt 10,04 M1 LT=79,43+43,134*M1   512 Desse, 1996 
440 Serranidae Epinephelus sp. dt 14,03 M1 LT=79,43+43,134*M1   685 Desse, 1996 
440 Serranidae Epinephelus sp. dt 15,58 M1 LT=79,43+43,134*M1   751 Desse, 1996 
440 Serranidae Epinephelus sp. dt 7,59 M1 LT=79,43+43,134*M1   407 Desse, 1996 
440 Serranidae Epinephelus sp. dt 18,9 M1 LT=79,43+43,134*M1   895 Desse, 1996 
440 Serranidae Epinephelus sp. dt 16,87 M1 LT=79,43+43,134*M1   807 Desse, 1996 
440 Serranidae Epinephelus sp. dt 9,01 M1 LT=79,43+43,134*M1   468 Desse, 1996 
440 Serranidae Epinephelus sp. dt 5,95 M1 LT=79,43+43,134*M1   336 Desse, 1996 

Tamisage 
441 Serranidae Epinephelus sp. pmx 20,32 M2 LT=27,625*M2+31,661 R²=0,985 593 Desse, 1996 

927 Serranidae Epinephelus sp. pmx 32,98 M2 LT=27,625*M2+31,661 R²=0,985 943 Desse, 1996 
2113 Serranidae Epinephelus sp. pmx 29,19 M2 LT=27,625*M2+31,661 R²=0,985 838 Desse, 1996 
440 Serranidae Epinephelus sp. pmx 14,68 M2 LT=27,625*M2+31,661 R²=0,985 437 Desse, 1996 
440 Serranidae Epinephelus sp. pmx 17,72 M2 LT=27,625*M2+31,661 R²=0,985 521 Desse, 1996 
440 Serranidae Epinephelus sp. pmx 22,14 M2 LT=27,625*M2+31,661 R²=0,985 643 Desse, 1996 
440 Serranidae Epinephelus sp. pmx 23,3 M2 LT=27,625*M2+31,661 R²=0,985 675 Desse, 1996 
440 Serranidae Epinephelus sp. pmx 20,95 M2 LT=27,625*M2+31,661 R²=0,985 610 Desse, 1996 
440 Serranidae Epinephelus sp. pmx 18,73 M2 LT=27,625*M2+31,661 R²=0,985 549 Desse, 1996 
440 Serranidae Epinephelus sp. pmx 16,82 M2 LT=27,625*M2+31,661 R²=0,985 496 Desse, 1996 
337 Serranidae Epinephelus sp. pmx 9,05 M2 LT=27,625*M2+31,661 R²=0,985 282 Desse, 1996 

Tamisage 
438 Serranidae Epinephelus sp. pmx 12,53 M2 LT=27,625*M2+31,661 R²=0,985 378 Desse, 1996 

Tamisage 
439 Serranidae Epinephelus sp. pmx 23,92 M2 LT=27,625*M2+31,661 R²=0,985 692 Desse, 1996 

Tamisage 
440 Serranidae Epinephelus sp. pmx 16,46 M2 LT=27,625*M2+31,661 R²=0,985 486 Desse, 1996 

438 Serranidae Epinephelus sp. pmx 11,89 M2 LT=27,625*M2+31,661 R²=0,985 360 Desse, 1996 
440 Serranidae Epinephelus sp. pmx 25,47 M2 LT=27,625*M2+31,661 R²=0,985 735 Desse, 1996 
440 Serranidae Epinephelus sp. pmx 21,17 M2 LT=27,625*M2+31,661 R²=0,985 616 Desse, 1996 
440 Serranidae Epinephelus sp. pmx 29,11 M2 LT=27,625*M2+31,661 R²=0,985 836 Desse, 1996 
440 Serranidae Epinephelus sp. pmx 26,52 M2 LT=27,625*M2+31,661 R²=0,985 764 Desse, 1996 
440 Serranidae Epinephelus sp. pmx 21,44 M2 LT=27,625*M2+31,661 R²=0,985 624 Desse, 1996 
440 Serranidae Epinephelus sp. pmx 22,46 M2 LT=27,625*M2+31,661 R²=0,985 652 Desse, 1996 
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11.2 Estimation visuelle des tailles des familles déterminées 

 

L’estimation visuelle a été réalisée pour deux familles, les Epinéphélinés et les 

Carangidés. Les données sont présentées pour toutes les périodes concernées, en un seul 

tableau. 

 
 

Les Epinéphél inés (NR=178) 

Les données présentées pour cette famille tiennent compte des estimations réalisées à partir 

des équations existantes (Desse, 1996). 

Taille en 
mm 

NR 
Dilmoun 

Ancien % 
NR 

Dilmoun 
Moyen % 

NR 
Dilmoun 
Récent % 

NR 
Tylos 

% 
NR 

Islam 
% 

[250-300[ 
      

1 4,35 1 1,85 
[300-350[ 

    
1 3,70 

  
2 3,70 

[350-400[ 2 3,13 
  

2 7,41 1 4,35 2 3,70 
[400-450[ 

    
1 3,70 

  
4 7,41 

[450-500[ 
    

2 7,41 1 4,35 6 11,11 
[500-550[ 

    
1 3,70 

  
10 18,52 

[550-600[ 34 53,13 5 50 4 14,81 12 52,17 4 7,41 
[600-650[ 5 7,81 

  
2 7,41 1 4,35 7 12,96 

[650-700[ 
    

6 22,22 
  

6 11,11 
[700-750[ 6 9,38 

  
2 7,41 5 21,74 2 3,70 

[750-800[ 5 7,81 3 30 3 11,11 
  

3 5,56 
[800-850[ 4 6,25 2 20 3 11,11 

  
3 5,56 

[850-900[ 1 1,56 
      

3 5,56 
[900-950[ 

      
2 8,70 1 1,85 

[950-1000[ 
          

[1000-1050[ 4 6,25 
        

[1050-1100[ 1 1,56 
        

[1100-1150[ 1 1,56 
        

[1150-1200[ 
          

[1200-1250[ 1 1,56 
        

Total 64 100 10 100 27 100 23 100 54 100 
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Les Carangidés 

Les tableaux présentés ici ne concernent que les espèces déterminées. 

 Gnathanodon speciosus (NR=106) 

 
Taille (en cm) NR Dilmoun Ancien NR Dilmoun Moyen NR Dilmoun Récent NR Tylos NR Islam 

[25-30[ 
    

1 3,45 
    

[30-35[ 1 8,33 
        

[35-40[ 
          

[40-45[ 
          

[45-50[ 1 8,33 
  

5 17,24 
    

[50-55[ 2 16,67 
    

1 8,33 2 7,69 
[55-60[ 1 8,33 4 14,81 5 17,24 

    
[60-65[ 1 8,33 1 3,70 

      
[65-70[ 5 41,67 22 81,48 17 58,62 6 50,00 22 84,62 
[70-75[ 

      
5 41,67 1 3,85 

[75-80[ 
          

[80-85[ 1 8,33 
        

[85-90[ 
    

1 3,45 
    

[90-95[ 
          

[95-100[ 
          

[100-105[ 
        

1 3,85 
Total 12 100 27 100 29 100 12 100 26 100 

 

 Carangoides bajad (NR=67) 

 
Taille (en cm) NR Dilmoun Ancien NR Dilmoun Moyen NR Dilmoun Récent NR Tylos NR Islam 

[15-200[ 
          

[20-25[ 
          

[25-30[ 
          

[30-35[ 1 12,50 
        

[35-40[ 
          

[40-45[ 
          

[45-50[ 
          

[50-55[ 
  

1 11,11 
      

[55-60[ 
          

[60-65[ 
          

[65-70[ 6 75,00 5 55,56 38 95 3 60,00 4 80 
[70-75[ 

  
2 22,22 2 5 2 40,00 1 20 

[75-80[ 
  

1 11,11 
      

[80-85 [ 
          

[85-90[ 1 12,50 
        

Total 8 100 9 100 40 100 5 100 5 100 
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Fishing in the gulf has played an important role in the 
local economy since the first occupations. During the last 
twenty years, several studies on ichthyofaunal material from 
sites in the region (e.g. Von den Driesch and Manhart, 2000; 
Beech, 2005; Uerpmann and Uerpmann, 2005), as well as a 
synthesis (Beech, 2004), have been undertaken, which offer 
an overall vision of its ancient ishing. However, some sites 
with a strategic position in the gulf, such as Qal’at al-Bah-
rain, have not been as intensively studied.

The first excavation at Qal’at al-Bahrain (archipelago 
of Bahrain, in the Arabo-Persian gulf), in 1954, uncovered 
both outstanding stratigraphy and chronology. The pres-
ence of a rare mooring area (i.e. a channel through a coral 
reef) enabled populations to access and settle on the island, 
resulting in the establishment of a town from the early Dil-
mun (ca. 2200-1750 BC), which continued through to the 
Islamic period (16th century). The numerous military (coast-
al fortress of the Sassanian period and impressive Islamic-

Portuguese fort), political and religious (palace and temple 
from the Bronze and possibly Iron Age), and civil (series of 
domestic housing) architectures attest to the city economic 
strength during this period.

The present diachronic study of the ish bones comple-
ments earlier work by Uerpmann (1993), Uerpmann and 
Uerpmann (1994, 1997), Van neer and Uerpmann (1994), 
essentially on early levels, and by Desse-Berset (1994, 
1995); however, our approach aims to encompass a wider 
global vision of the insular territories occupation, from the 
early Dilmun to the Islamic period.

MAtErIAls AnD MEthoDs

The bones studied were discovered on the sea facing tell 
(or occupation mound) of Qal’at al-Bahrain (Fig. 1) dur-
ing different excavation seasons (1989 to 1996 and 2000 

Abstract. – excavations have taken place at the site of Qal’at al-Bahrain in Bahrain, Arabo-Persian gulf, since 
the 1950’s. They have revealed signiicant architectural remains and a rich assortment of material, including 
ceramics, metal objects, igurative representations, inscriptions, seals, and botanical and faunal remains, which 
include a large number of ish bones. Its exceptional stratigraphy, which extends from the Early Dilmun (ca. 
2200 BC) to the Middle Islamic period (13-16th centuries AD), enables us to study and compare successive occu-
pations. The results discussed here are based on the analysis of ish bones from the French and the previous Dan-
ish excavations. A total of 24,559 ish bones were studied, of which 10,515 can be identiied as having precise 
stratigraphic dating. Four families dominate the assemblage: groupers (Serranidae), emperors (Lethrinidae), sea-
breams (Sparidae), and jacks (Carangidae). The taxonomic variety increases, however, to a total of 15 families 
during the early Dilmun and Islamic period, and to 17 families during the Late Dilmun. The preliminary results 
discussed here provide evidence of the focus on marine resource exploitation in this region during these periods. 

résumé. – La pêche à Qal’at al-Bahreïn, archipel de Bahreïn, du début du Dilmun (2200 avant JC) à la période 
islamique moyenne (13e-16e siècles de notre ère).

Fouillé depuis près de soixante années, le site archéologique de Qal’at al-Bahreïn, dans le golfe Arabo-Per-
sique a fourni de nombreux vestiges architecturaux associés à un matériel archéologique diversiié (céramique, 
métal, représentations igurées, inscriptions, sceaux, macrorestes végétaux et fauniques, incluant un grand nom-
bre de restes de poissons). La stratigraphie exceptionnelle, qui s’étend du Dilmoun Ancien (env. 2200 av. J-C.) 
jusqu’à la période islamique (13e-16e siècles ap. J-C.), permet l’étude comparative des occupations successives 
du site. Ici sont présentés les résultats de l’étude des restes osseux de poissons exhumés lors des fouilles fran-
çaises, complétés par les résultats obtenus lors des précédentes fouilles danoises. Sur plus de 24 559 os étudiés 
(dont 4 227 étudiés par la mission danoise), 10515 ont été déterminés. Quatre familles dominent le spectre de 
faune tout au long de l’occupation : les serranidés (mérous), les carangidés (carangues), les sparidés (daurades) 
et les léthrinidés (empereurs). La variété taxinomique peut cependant atteindre 15 familles au Dilmoun Ancien et 
à l’époque islamique et 17 familles au Dilmoun récent. Les résultats préliminaires présentés ici enrichissent nos 
connaissances sur l’exploitation du milieu marin dans la région à ces époques.
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to 2004). All the occupational phases of the site, from the 
early Dilmun to the Islamic period, were represented in the 
material to varying degrees. However, the small proportion 
of elements for the Tylos period must be noted, as previous 
excavations poorly explored this occupation level. 

The material was sampled by both archaeological struc-
ture and stratigraphic unit, which simpliied matching it to an 
occupation period and allowed for a more diachronic study. 
As a general rule, the abundant and well-preserved bones 
were hand-collected from the trenches; however, system-
atic sieving of some of the sediments was required in some 
areas, and for all the Dilmun levels (Tab. I). For the most 
recent occupations, the Tylos and Islamic periods, sieving 
was only necessary for some stratigraphic units. This mate-
rial, studied primarily for the Late Dilmun and the Islamic 
period, provided fish elements such as otoliths and scales 
not commonly found through hand-collecting. The sieving 
also yielded evidence for additional small ish taxa, such as 
clupeids (sardines) and siganids (rabbitish), as well as for 
smaller specimens of taxa already represented by the hand-
collected material.

Though in some areas, essentially those dated to the Mid-
dle Dilmun, heavy fragmentation of the material made iden-
tiication impossible, in general the material was in an excel-
lent state of preservation. This conservation and abundance 
resulted in remarkable anatomical diversity (i.e. vertebrae, 
cranial bones, otoliths, scales) within a wide faunal assem-
blage throughout each period; it also enabled the observation 
of traces, especially cut marks.

This faunal assemblage must be considered cautiously, 
however, as due to the lack of systematic sieving for each 
occupation level (bar the Tylos and Islamic periods), it pro-
vides us with a biased view of the ish consumed on the site, 
and prevents valid comparison between periods. In fact, the 
considerable biodiversity found in the gulf waters is not 
well represented in the bone remains of Qal’at. This bias 
may be partly rectified by examining the sieved material, 
which offers a wide qualitative variety; though it does not 
allow us to quantify the small ish (identiied only in a few 
samples) compared to larger species, whose bones are much 
more abundant. 

Finally, some ish elements could not be determined at 
the species level because of a lack of comparable skeletons, 
or because of the great taxonomic diversity within a genus. 
For example, the choice to limit the identiication of Serra-
nidae to the Epinephelus genus is explained by the similar-
ity of the species within the genus and the small variation 
of their biotope. However, we have concluded that speciic 
identiication in this case is not crucial to understand the sub-
sistence economy and ishing methods of the population.

Figure 1. - Aerial view of Qal’at al-
Bahrain (photo: French archeological 
mission).

Table I. - Percentages of sieved and handpicked materials for the 
Late Dilmun and Islamic Period. Number of identiied remains by 
taxon and occupation period (nISP) = 13553.

 Sieved Handpicked
 nISP % nISPr nISP % nISPr

Late Dilmun 558 8.3 6200 91.7

Islamic Period 219 3.2 6576 96.8
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Table II. - Species list of the site of Qal’at al-Bahrain, indicating the number of remains by taxon and occupation period (nISP = 10516).

Family Species Common name
early Dilmun

Middle 
Dilmun

Late 
Dilmun

Tylos 
Period

Islamic 
PeriodDanish 

excavations
French 

excavations

Carcharhinidae
Carcharhinus sp. Shark 17  9 6  2

Rhizoprionodon sp. Shark   3    
Sphyrnidae  Hammer shark 9      

Pristidae  Sawish 1      

Myliobatidae
Aetobatus narinari Spotted eagle ray   1 1   

Unidentiied Myliobatidae   12 1   
rhynchobatidae  Wedgeish 2      

rhinobatidae  Guitarish 27      

Ariidae
Netuma bilineata Bronze catish  1   2 2

Netuma thalassina Giant catish 17 1  21  3
Netuma sp.    1 8  23

Belonidae

Tylosurus crocodilus Hound needleish  4    4
Tylosurus choram Red Sea houndish    1   

Tylosurus sp.     2   
Ablennes hians Flat needleish      2

Unidentiied Belonidae       1

Carangidae

Alectis indica Indian threadish 1  1    
Atule mate Yellowtail scad   1 1   
Alepes sp.    4 2  2

Carangoides bajad orangespotted trevally  15 22 248 6 9
Carangoides chrysophrys Longnose trevally 22 1 1 6  2
Carangoides malabaricus Malabar trevally   2    

Carangoides sp.  24 4 11 32  21
Gnathanodon speciosus golden trevally 47 19 76 323 15 53

Scomberoides 

commersonnianus

Talang queenish  8 1 93 3  

Scomberoides sp.  25  3 23  17
Seriola dumerili greater amberjack 4 1  6 1  

Seriola sp.   4  6   
Trachinotus sp.  1      

Unidentiied Carangidae  304 13 46 95 3 16

Clupeidae
Nematalosa nasus Bloch’s gizzard shad      3

Unidentiied Clupeidae     5  6

Haemulidae

Diagramma pictum Painted sweetlips   2   4
Plectorhinchus pictus Trout sweetlips    1  7

Plectorhinchus sp.     2  8
Pomadasys argenteus Silver grunt    4   

Pomadasys kaakan Javelin grunter    1   
Pomadasys stridens Striped piggy    2   

Pomadasys sp.    1   1
Unidentiied Haemulidae    1 1  1

Holocentridae Unidentiied Holocentridae Squirrelish    2   
Lethrinidae Lethrinus spp. emperor 888 78 1690 1212 43 436

Lutjanidae
Lutjanus malabaricus Malabar blood snapper      1

Lutjanus sp.   2    1
Unidentiied Lutjanidae       1

Mugilidae
Liza sp. Mullet   3   1

Valamugil sp.    1   1
Unidentiied Mugilidae     2  3
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The ish remains were identiied using the reference col-
lections of CePAM1 and MNHN2. The typical diversity of 
the region was well represented throughout the quantity 
of reference skeletons. Specimens of different sizes were 
available for each taxon, which enabled reconstructing the 
lengths and weights of some species. regression equations 
were used for Epinephelus spp. (Desse and Desse-Berset, 
2000) and Lethrinus spp. (Vorenger, unpubl. data). For the 

1 CePAM (Cultures-environnements. Préhistoire, Antiquité, 
Moyen Âge), UMr 7264, Pôle universitaire de Saint-Jean-
d’Angély 3, 24 av. des Diables Bleus, F-06357 nice cedex 4.

2 MNHN (Muséum national d’Histoire naturelle), UMR 7209 
Archéozoologie, Archéobotanique: sociétés, pratiques et envi-
ronnements, 55 rue Buffon, F-75005 Paris.

other families, a direct comparison with ish of known length 
was used. 

Quantification was based on the number of identified 
specimens (nISP).

rEsults

By combining both the French and Danish data, 24,559 
bones have been studied, out of which 10,515 were identi-
fied, representing an identification rate of 43%. This rela-
tively high percentage is due to the good preservation of 
the material, which enabled some speciic identiication. In 
total, 22 families, 36 genera, and 37 species were identiied. 
The results presented here are primarily based on the hand-

Family Species Common name
early Dilmun

Middle 
Dilmun

Late 
Dilmun

Tylos 
Period

Islamic 
PeriodDanish 

excavations
French 

excavations
nemipteridae Unidentiied Nemipteridae Threadin bream    1   

Scaridae
Scarus ghobban Blue-barred parrotish      3

Scarus sp.   1  1  5
Unidentiied Scaridae       2

Scombridae

Euthynnus/Thunnus spp.  5  2  1  
Euthynnus afinis Kawakawa 1 1 1 4  19

Rastrelliger kanagurta Indian mackerel      1
Scomberomorus commerson narrow-barred Spanish 

mackerel 
  1  4 1

Scomberomorus sp.  2  1   1
Thunnus obesus  Bigeye tuna    3  3
Thunnus tonggol Longtail tuna      3

Thunnus sp.  9  6 8  35
Unidentiied Scombridae   1  2 2 7

Serranidae Epinephelus spp. grouper 1041 134 78 466 31 477
Siganidae Siganus sp. Rabbitish   15 106  48

Sparidae

Acanthopagrus bifasciatus Twobar seabream  10 21 104 3 34
Acanthopagrus latus Yellowin seabream    2   
Acanthopagrus sp.  37  23 21  38
Argyrops spinifer King soldier bream 164 22 3 303 13 40
Cheimerius nufar Santer seabream  1  1  2

Crenidens crenidens  Karanteen seabream    2   
Rhabdosargus sp.   14 38 89 2 26

Rhabdosargus haffara Haffara seabream   1 11   
Rhabdosargus sarba goldlined seabream 63 2  2   

Sparidentex hasta Sobaity seabream   1   2
Unidentiied Sparidae  186 9 34 314 1 46

Sphyraenidae 
Sphyraena jello Pickhandle barracuda  1     

Sphyraena obtusata obtuse barracuda   2 7 1  
Sphyraena sp.  2 1 3 36  1

Total identiied 2899 348     
3247 2122 3590 131 1425

Table II. - Continued.
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collected samples, and, to some extent, from the sieving by 
some excavation units.

The most numerous families represented across all peri-
ods are the Serranidae (Epinephelus spp., groupers), the 
Lethrinidae (Lethrinus spp., emperors), the Sparidae (eight 
species, seabreams), and the Carangidae (eight species, 
jacks). There were ten other families of teleosteans. Some 
cartilaginous ish were also found, and were represented by 
91 vertebrae of Selachii (skates and sharks) (Tab. II).

For the early Dilmun period (ca. 2200-1750 BC), we 
integrated the results from previous studies (Van neer and 
Uerpmann, 1994) to create a corpus comprising 4,691 bones, 
of which 3,247 (69%) were identified. A total of 15 fami-
lies, 19 genera, including 15 species, constitute the faunal 
assemblage, within which four families stand out (Tab. III): 
groupers (36%), emperors (30%), seabreams (15.5%), and 
jacks (15.2%). none of the 13 other families represent more 
than 1% of the identiied remains. 

In the Middle Dilmun (ca. 1500-1250 BC), the number 
of remains and taxonomic diversity exceeds that of the pre-
vious period, despite fragmentation. out of 6,096 studied 
bones, 2,122 (35%) were identiied, yielding an assemblage 
composed of 12 families, 25 genera, and 16 species (Tab. II). 
The heavily fragmented state of the material for this period 
is illustrated by the high number of unidentified remains. 
The four main families present during the previous period 
were also identiied in this chronological phase, though in 
differing proportions: emperors dominate the assemblage 
with 79.5% of identiied remains, followed by jacks (7.9%), 
seabreams (5.7%), and groupers, which dominated the 
assemblage during the previous period, with just 3.5%. The 
other eight families failed to contribute more than 1% to the 
identiied remains.

The Late Dilmun phase (ca. 1000-450 BC) yielded a 
large quantity of material, with 6,758 studied bones, out of 
which 3,590 (53%) could be identified. This quantitative 

Table III. - The ish families identiied during the different occupation periods in Qal’at al-Bahraïn, expressed in number of identiied 
remains (nr) and their percentages.

  early Dilmun Middle Dilmun Late Dilmun Tylos Islamic Period

  nr %nr nr %nr nr %nr nr %nr nr %nr

Chondrichthyes

Carcharhinidae 17 0.5 12 0.2 6 0.09   2 0.14

Myliobatidae   1 0.02 1 0.01     

Pristidae 1 0.03         

rhinobatidae 27 0.8         

rhynchobatidae 2 0.1         

Sphyrnidae 9 0.3         

Unidentiied Chondrichthyes   12 0.2 1 0.01     

Teleostei

Ariidae 19 0.6 1 0.02 29 0.43 2 1.53 28 1.96

Belonidae 4 0.1   3 0.04   7 0.49

Carangidae 494 15.2 168 2.8 835 12.35 28 21.37 120 8.42

Clupeidae     5 0.07   9 0.63

Haemulidae   4 0.1 11 0.16   21 1.47

Holocentridae     2 0.03     

Lethrinidae 965 29.7 1690 27.7 1212 17.93 43 32.82 436 30.6

Lutjanidae 1 0.03       3 0.21

Mugilidae   4 0.1 2 0.03   5 0.35

nemipteridae     1 0.01     

Scaridae 1 0.03   1 0.01   10 0.7

Scombridae 19 0.6 11 0.2 17 0.25 7 5.34 70 4.91

Serranidae 1175 36.2 78 1.3 466 6.89 31 23.66 477 33.47

Siganidae   15 0.2 106 1.57   48 3.37

Sparidae 508 15.6 121 2 849 12.56 19 14.5 188 13.19

Sphyraenidae 4 0.1 5 0.1 43 0.64 1 0.76 1 0.07

Total

Unidentiied Teleostei 1429  3971  3161  84  5370  

Unidentiied Chondrichthyes 15  3  7      

Total identiied 3247  2122  3590  131  1425  

Total unidentiied 1444  3974  3168  84  5370  

grand total  4691   6096  6758  215  6795  
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richness allowed for an assemblage of 17 families, 24 genera, 
and 23 species (Tab. II). As in the previous period, emperors 
dominate with 33.7% of identiied remains, followed by sea-
breams (23.5%), jacks (23%), and groupers (13%). The 11 
other families did not account for more than 1% of the iden-
tiied remains. Finally, the relative importance of Siganidae, 
with 3% of the identiied remains, and Sphyraenidae (1.2%), 
should also be noted.

The Tylos period (ca. 300 BC to 300 AD) represent-
ed the least quantitatively. of the 215 bones studied, 131 
remains (61%) were identiied. These accounted for 7 fami-
lies, 13 genera, and 9 species (Tab. II). Unfortunately, this 
small sample did not allow for the four main families to be 
clearly distinguished. However, emperors still dominate the 
assemblage with 33% of the identiied remains, followed by 
groupers (24%), jacks (21%), and seabreams (14.5%). Tunas 
complete the assemblage, in higher proportions than in pre-
vious periods, with 5.5% of identified remains, followed 
in smaller proportions by catfish (1.5%) and barracudas 
(0.5%).

Finally, the Islamic period (14th-16th centuries AD) yield-
ed 6,795 remains, of which 1,425 (21%) were identified. 
The assemblage consisted of 15 families, 29 genera, and 21 
species (Tab. II). In order of importance, groupers dominate 
with 33.5% of the identified remains, followed by emper-
ors (31%), seabreams (13), and jacks (8.5%). eleven other 
families are included in the assemblage of this period, four 
accounting for more than 1%. Tunas and rabbitish occupy 
an important place with 5% and 3% of the identiied remains, 
catish with 2%, and grunts with 1.5%. The other families 
did not contribute more than 1%. 

DIsCussIon

species spectra through time

As highlighted in previous studies, the recurrence of the 
same four families (i.e. emperors, groupers, jacks and sea-
breams), throughout each chronological period, was noted. 
Though their quantitative importance varies during each 
separate occupation, their ubiquitous presence is signiicant. 
As of today, as no other quantative data has been published, 
comparisons can only be made with the results from the 
Danish excavations.

In the early Dilmun, the results achieved by Uerpmann 
(1993), Uerpmann and Uerpmann (1994, 1997), and Van 
neer and Uerpmann (1994) highlighted the regular presence 
of groupers (36%), emperors (30%), seabreams (15%) and 
jacks (15%). Three other families complete this assemblage: 
catish (0.6%), tuna (0.6%) and barracuda (0.1%). The ongo-
ing study for this period confirms the preference for par-
ticular ish. Thus, in order of importance, groupers precede 
emperors, followed by jacks and seabreams, and inally tuna 

and catish. Despite the small amounts of identiied remains 
from the French excavations for this occupation period, 
percentages are equivalent, and contribute, to the data pre-
viously obtained by the Danish excavations. Furthermore, 
the taxonomic diversity has been signiicantly enhanced by 
the identiication of particular species, such as Carangoides 

bajad (Forsskål, 1775), Scomberoides commersonnianus 

Lacepède, 1801, and Acanthopagrus bifasciatus (Forsskål, 
1775). 

For the following occupation period, the Middle Dilmun, 
we noticed a very clear dominance of emperors. The three 
other families (jacks, seabreams and groupers) were present 
but in much smaller proportions, and the remaining families 
even more discrete, with a rate below 1%, indicating that 
selective ishing was operated.

The Late Dilmun conirms the tendency of the previous 
period, with a preference for emperors and a loss of inter-
est for groupers. Seabreams and jacks were well represented. 
Rabbitish and barracudas were also noted. The other taxa 
present did not count for more than 1%.

This preference for emperor ish was also conirmed dur-
ing the Tylos period. Quantitatively, these ish precede the 
groupers, jacks and seabreams, and catish, tuna and mack-
erel start to gain in importance among the ished species. 

During the Islamic period, groupers return as the most 
frequently consumed species, followed by emperors, sea-
breams, jacks, tunas and rabbitish; catish and grunts also 
occupied a signiicant place. It was noted that, during this 
period, a wider variety of ish were consumed to the deter-
ment of the four families which dominated the previous peri-
ods. This may relect better ishing practices and/or a possi-
ble evolution of dietary preferences.

In parallel to this speciic diversiication observed in the 
Islamic period, the size of specimens from the four main 
families also changed. Analyses are currently being final-
ized; however, early indications suggest a clear difference in 
size from pre-Islamic and Islamic occupation periods among 
Lethrinidae and epinephelinae (Fig. 2).

The size of lethrinids varies between 10 and 90 cm, 
although the average size is between 50 and 55 cm for the 
pre-Islamic periods. The curve alters for the following occu-
pation with a majority of smaller sizes, less than 50 cm. 
The difference is less clear for the epinephelinae, which 
have two fairly similar curves, though the sizes are smaller 
for the Islamic period, between 25 and 95 cm, as opposed 
to 35-125 cm for previous periods. This slight difference is 
also visible among carangids with Gnathanodon speciosus 

(Forsskål, 1775), ranging in size from 25 to 85 cm for the 
Islamic period, and 25 to 100 cm for the pre-Islamic peri-
ods. However, despite the presence of a large specimen, its 
average size was only between 65 and 70 cm for the entire 
occupation. 
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For Argyrops spinifer (Forsskål, 1775), a frequently 
identiied sparid, a signiicant difference exists between the 
two major periods. Indeed, for all the pre-Islamic occupa-
tions, almost 87% of the specimens, for which an estimate 
was possible, belong to specimens of more than 49 cm, in 
contrast to 57% for the subsequent occupation. 

It can be clearly stated that an evolution of the species 
ished and consumed during the occupation of Qal’at al-Bah-
rain took place, with four families remaining constant within 
an increasingly broader faunal spectrum. emperors appear 
to have been subject to intense fishing during the Middle 
Dilmun, though groupers, seabreams and emperors com-
plete the assemblage. The diversity begins to increase during 
the Late Dilmun, with the slightly more regular occurrence 
of less ished species such as catish, rabbitish, tuna and bar-
racuda.

This diversity in the faunal spectrum is accompanied by 
changes in the size of the ish caught, which is quite visible 
for the emperors, suggesting a change in ishing strategies 
through time.

Biotope of identiied ish
The eight species of identiied Carangidae, Alectis indi-

ca (rüppell, 1830), Atule mate (Cuvier, 1833), Gnathano-

don speciosus, Carangoides bajad, C. chrysophrys (Cuvier, 
1833), C. malabaricus (Bloch & Schneider, 1801), Scombe-

roides commersonnianus, Seriola dumerili (risso, 1810), all 
evolve in the same biotope: around coastal coral reefs, gen-
erally in shallow water.

The main species identiied for the Lethrinidae, Lethrinus 

nebulosus (Forsskål, 1775), lives in shallow water grass beds 
and mangroves, at least during the subadult stage. Based on 

their present day abundance in the gulf and Bahrain, four 
other species of the same genus may be present on the site: 
L. lentjan (Lacepède, 1802), L. mahsena (Forsskål, 1775), 
L. microdon Valenciennes, 1830 and L. borbonicus Valenci-
ennes, 1830; however, as with the Epinephelinae, identiica-
tion for this family is limited to the genus.

Several species of Serranidae, or groupers, whose 
biotopes are similar (coral reefs), are present in the coast-
al waters of Bahrain. The decision was made, for now, to 
assign them the generic term Epinephelus spp., given their 
similar life conditions and the fragmented data on their spe-
ciic ecology (Desse and Desse-Berset, 2000). 

eight species of Sparidae were present on the site: Acan-

thopagrus bifasciatus, A. latus (Houttuyn, 1782), Argyrops 

spinifer, Cheimerius nufar (Valenciennes, 1830), Crenidens 

crenidens (Forsskål, 1775), Rhabdosargus haffara (Forsskål, 
1775), R. sarba (Forsskål, 1775) and Sparidentex hasta 

(Valenciennes, 1830). The irst and last ones live in shallow 
depths (up to 60 m) and on sandy beds. Argyrops spinifer 
and Cheimerius nufar also live on the seabed but at a greater 
depth, between 150 and 300 m. 

In the Scombridae family, ive main species were iden-
tified: Scomberomorus commerson (Lacepède, 1800) and 
Rastrelliger kanagurta (Cuvier, 1816), which live in shallow 
waters (up to 70 m); and Euthynnus afinis (Cantor, 1849), 
Thunnus obesus (Lowe, 1839) and T. tonggol (Bleeker, 
1851), deep open water predators (up to 250 m). For these 
species, seasonal inshore ishing as well as offshore ishing 
can be considered. 

nine other teleost families were found sporadically dur-
ing the successive occupations: Ariidae, Sphyraenidae, Belo-
nidae, Siganidae, Mugilidae, Haemulidae, Clupeidae, Lutja-
nidae and Scaridae. The sea catish, Netuma spp., are mostly 
demersal and are often captured in the brackish lagoon 
waters of the coast. This is also the case for Pomadasys 

argenteus (Forsskål, 1775) and P. kaakan (Cuvier, 1830); 
while needleish, (Tylosurus spp.) and barracuda (Sphyraena 
spp.,) are mostly pelagic ish that live near coral reefs. Oth-
ers live in closer contact with the reef, such as Siganus spp., 
Diagramma pictum (Thunberg, 1792), Plectorhinchus spp., 
Pomadasys stridens (Forsskål, 1775) and Scarus spp. Final-
ly, among the coastal ish living in schools in shallow depths, 
we ind mullets (Valamugil spp., Liza spp.), and gizzard shad 
(Nematalosa nasus (Bloch, 1795)). Species belonging to the 
Lutjanidae are found in waters that are slightly deeper. Car-
tilaginous species are essentially found in the same biotopes, 
depending on their size.

To conclude, most species can be fished in shallow 
waters in coastal coral reefs (Belonidae, Carangidae, Ser-
ranidae, Sphyraenidae, Mugilidae, Haemulidae), mangroves 
or lagoons (Ariidae, Lethrinidae, Siganidae), or sandy beds 
(Sparidae).

Figure 2. - Size (cm) of epinephelinae and Lethrinidae for pre-
Islamic and Islamic periods (nISP = 936).
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Table IV. - Fishing techniques used to capture speciic species in the Arabo-Persian Gulf (from Beech, 2004).

Family Species
Fishing techniques

nets Lines “gargour” ”Haddrah” gillnet

Carcharhinidae
Carcharhinus sp.    × ×
Rhizoprionodon sp.    ×  

Sphyrnidae Unidentiied    ×  
Pristidae Unidentiied    ×  
Myliobatidae Aetobatus narinari    ×  
rhynchobatidae Unidentiied    ×  
rhinobatidae Unidentiied    × ×

Ariidae
Netuma bilineata ×   ×  
Netuma thalassina    ×  

Belonidae
Tylosurus crocodilus    × ×
Tylosurus choram    × ×
Ablennes hians    × ×

Carangidae

Alectis indica    ×  
Alepes mate  ×  × ×
Carangoides bajad  ×  × ×
Carangoides chrysophrys    ×  
Carangoides malabaricus    × ×
Gnathanodon speciosus    × ×
Scomberoides commersonnianus    × ×
Seriola dumerili    × ×
Trachinotus spp.    × ×

Clupeidae Nematalosa nasus    × ×
epinephelinae Epinephelus spp.  × × ×  

Haemulidae

Diagramma pictum    ×  
Plectorhinchus pictus × × × ×  
Pomadasys kaakan    ×  
Pomadasys stridens    ×  
Pomadasys argenteus    ×  

Lethrinidae Lethrinus spp.  × × × ×

Lutjanidae
Lutjanus malabaricus   × × ×
Lutjanus sp.    ×  

Mugilidae
Liza sp. ×   × ×
Valamugil sp.    ×  

Scaridae
Scarus ghobban   × × ×
Scarus sp.    ×  

Scombridae

Euthynnus afinis    × ×
Rastrelliger kanagurta  ×  × ×
Scomberomorus commerson    × ×
Scomberomorus sp.    ×  
Thunnus obesus    × ×
Thunnus tonggol    × ×

Siganidae Siganus spp.   × × ×

Sparidae

Acanthopagrus bifasciatus × ×  × ×
Acanthopagrus latus  × × × ×
Argyrops spinifer    ×  
Cheimerius nufar    ×  
Crenidens crenidens ×   ×  
Rhabdosargus haffara    ×  
Rhabdosargus sarba × ×  × ×
Sparidentex hasta    ×  

Sphyraenidae
Sphyraena jello    × ×
Sphyraena obtusata    × ×
Sphyraena sp. × ×  × ×
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Fishing techniques in Bahrain

The presence of coastal species, as well as pelagic ones 
(e.g. tuna), shows that different fishing techniques must 
have been used. In fact, each species was probably captured 
with a speciically adapted technique, though all techniques 
(individually or combined) would have been just as eficient 
(Tab. IV).

Archeozoological analysis, as well as ethnoarcheological 
ield work by Desse-Berset (1994, 1995), allows inferences 
concerning the possible techniques used by insular popula-
tions of Bahrain.

Current ethnographic data

Stationary ishing gear
The marine environment around Qal’at al-Bahrain offers 

numerous advantages for exploitation, such as the shallow 
depth of the seabed (from 2 to 10 m, over 50 km), an advan-
tageous tidal range (2.5 km), the presence of coral reefs, a 
variety of coastal ecosystems, and a mix of fresh and salt 
water. This environment is essential for the ishing of a large 
variety of species, and especially for the setting of weirs 
(haddrah locally). Theses traps are set up in the intertidal 
zone, on the reef lat, above the 2.5 km of uncovered fore-
shore. The haddrah itself consists of a fence (mattam) made 
of date palm ibres extending up 200 to 400 m. At the end is 
a pointed or circular chamber (sirr or qadil), with a diameter 
of around 4.5 m with two partially closed doors, leaving a 
passage of only a few centimetres. According to the environ-
ment and the currents, the shape of the haddrah can vary; 
however, the walls are systematically placed in the direc-
tion of the current, which is essential to the eficiency of the 
installation (Figs 3, 4). During high tide, the current brings 
the species along the fence of the trap and guides them to 
the point. Two doors at the entrance of the sirr allow them 

through to the main chamber. When the tide recedes, and the 
doors close, the species are trapped, but can survive as the 
water is still 60 to 90 cm deep, and never below 30 cm. The 
weir owners use then nets (saliyah) to capture their haul. If 
specimens are not picked up, they remain until the next tide 
(Desse-Berset, 1995).

In order to create and operate these weirs successfully, 
a sound knowledge of the surrounding environment, the 
seabed, the tides, the currents, and the prevailing winds, are 
required. It is a system so suited to this area, indeed all spe-
cies living on the gulf’s seabed can be captured with had-

drah, that it is still in use today along the coasts of Bahrain. 
Currently, siganids, carangids, belonids, sphyraenids and 
lutjanids are ished using this setup; shrimps are also being 
trapped this way (Al-Baharna, 1986). Indeed, up until the 
1970s or 1980s, one haddrah could provide seven tons of 
ish and shrimps per year. As archaic installations, compa-
rable to the contemporary ones, are mentioned from ancient 
texts such as Arrian or Diodorus of Sicily we can assume, 
roughly, how proitable they must have been. 

Mobile ishing gear
Fishermen use traps, traditionally made of different sized 

palms (gargour). These are big dome-shaped baskets, braid-
ed with 1 mm metal (previously, 1 mm-fibres were used). 
The bait used in the gargour is a green algae (Enteromorpha 
sp.) or ish powder. In the afternoon, the traps are placed in 
the subtidal zone, at depths between 4 and 12 m, and col-
lected the following morning. The ish enter the trap through 
a funnel-shaped chimney, which makes exiting dificult for 
the small specimens, and impossible for larger ones.

Some species of Scombridae and Haemulidae (Poma-

dasys commersonnii) are currently ished with a hook and 
a line. These lines are generally made of an organic material 
and rarely survived, though hooks are often discovered in 
wood, bone, shell or metal in a variety of shapes.

nets, like fishing lines, are often made of perishable 
material and are rarely preserved in an archeological context. 
The only elements we do ind are terracotta weights; these 
are round clay objects with a central hole that allow them to 
be slipped onto the ground-rope of the net.

Archeological data

It is highly probable that several of the techniques men-
tioned above were used during the different successive occu-
pations of the site. The species richness attests to a highly 
developed ishing activity, which is predictable given Bah-
rain’s insular position.

Fishing with lines and nets has been proven on site with 
the discovery of hooks and stone fishing weights, specifi-
cally during the Tylos period. Two anchor stones were also 
found, one dating from the early Dilmun and the other from 
the Hellenistic period, probably used on ishing boats.

Figure 3. - Plan of a haddrah (from Al-Baharna, 1986).
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Archeological data collected in the gulf region, espe-
cially in Kuwait and oman, as well as the iconography of the 
Dilmun seals, give us an idea of early boat shapes. The old-
est ones seem to have been made of tied reed or palm ibres 
covered with bitumen to seal them (Vosmer, 2000). The 
use of vessels made of assembled wooden planks was also, 
apparently, identiied. It is possible that this type of vessel 
comprised most of the commercial maritime trafic between 
Sumer, Bahrain, oman, and the Indus Valley. Several types 
of dhows are still frequently used in Bahrain for ishing and 
pearl collecting (Fig. 5): Jaliboot, Sambook, Biteel, Baqa-

rah, Boom.

ConClusIon

The diachronic study of ish bones from the site of Qal’at 
al-Bahrain, from the early Dilmun to the Islamic period, 
helps address part of the insular population economy in 
the main city of the island. We note the omnipresence of 
four main families throughout the occupation: emperors, 
groupers, seabreams, and jacks. These fish provided the 
majority of ish bones on the site but their proportions luctu-
ate within successive occupation periods. other taxa com-
plete the spectrum, but appear in smaller quantities, and may 
be a rather anecdotal complement linked purely to ishing 
opportunities. There is an increase in diversity over time, 

Figure 5. - Today, jaliboots are fish-
ing boats (Bahrain national Museum, 
photo: J. Vorenger).

Figure 4. - Picture of haddrah, Bahrain 
(Bahrain national Museum, photo: J. 
Vorenger).
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the assemblage of the Islamic period is signiicantly richer, 
showing an increased interest in other taxa.

The present results support and complete the previous 
Danish and French studies. Taking into account the sieved 
sediments allows us to further reine the acquired data, and 
to enrich the faunal assemblage in terms of identiied taxa, 
as previous studies had only used hand-collected material. 
The current study, therefore, provides not only additional 
quantitative and qualitative data, but also gives a diachronic 
view of the exploitation of the sea by insular populations. An 
exploitation of mangroves or lagoons, coral reefs, and open 
water is documented showing that all adjacent aquatic envi-
ronments were exploited, and an increasingly diverse range 
of ish was consumed. The paleoeconomy of successive cul-
tures over the 4 millennium of occupation within this insular 
context relied on ishing. 

It is conceivable that a big part of the abovementioned 
techniques, and particularly the traditional ones, were used 
by Bahrain populations over the centuries. Sadly, the only 
evidence we have of the skills used, or the knowledge 
required to implement them, by the Qal’at al-Bahrain isher-
men are the excavated objects. And they provide only a brief 
glimpse of the ingenuity and expertise demonstrated by the 
Dilmun populations, which enabled them to master these 
elements and populate the islands.
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