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✎ ✌ ✥❊✫✭✦ ✟☛✡ ✮✏✥ ☞✏✟☛✂ ✽ ✎✷✌s✰✾✂✱✵ ✺ ✡ ✮ ☞ ✿ ❑ ✥✧✺ ☎ ★✩❄❦✫ ✵ ★✬★✩✥✧✺ ✕ ✥✧✹✍★❃❆ ❆ ❆ ❈ ❱✍✡ ✦▲✦
☎✖✟☛✂✆✕ ✦ ✕✖✡ ✺ ✡ ★ ✎ ✡ ✶ ✫ ✂ ✹✍✥✧✺ ✡ ✮ ☞ ❆✖❘☛✮ ✰ ✦ ✶✪✎ ❄ ✎ ✌✏✡ ★✴★✩✥ ✎ ✎ ✺ ✥✪✫✭✥✧✮ ✎❞✂ ✮ ✎ ✌ ✥❅★ ✎ ✟☛✵✏✶✧✎✷✵✏✟ ✥
✟ ✥ ☎✖✟ ✥✧★✩✥✧✮ ✎ ★ ✎ ✌ ✥❦✫✭✦❁✐ ✂✍✟❥✵ ✮ ✶ ✥ ✟☛✎ ✦ ✡ ✮ ✎✷✝ ★ ✂✱✵✏✟☛✶ ✥ ✡ ✮ ✎ ✥ ✟ ✫✭★ ✂✍✰ ✹ ✡ ✦✪✫✭✥ ✎ ✥ ✟
✡ ✮ ✶✧✟ ✥✧✦✧★✩✥❥✦✪✮✏✹ ✌✍✝ ✹ ✟☛✂ ✹ ✝ ✮✏✦✪✫ ✡ ✶❥✶✪✂ ✥ ✰✾✰✾✡ ✶✧✡ ✥✪✮ ✎ ★✴✺ ✥ ❱ ✥✧✺▼✽ ✌ ✥✪✮ ✶✧✂ ✫ ☎✞✵✍✎ ✡ ✮ ☞
✥✧✮ ❱✏✡ ✟☛✂ ✮✍✫❂✥✪✮ ✎ ✦✧✺❙✺ ✂ ✦✧✹✍★ ✂ ✮ ✎✷✌ ✥t★ ✎ ✟☛✵✏✶✪✎ ✵✏✟ ✥✧❆▲❘ ✎ ★ ✶✧✂✍✟☛✟ ✥✧★ ☎✖✂ ✮✏✹ ✡ ✮ ☞
✵ ✮ ✶ ✥ ✟☛✎ ✦ ✡ ✮ ✎✷✝ ✹✍✥ ☎ ✥✧✮✏✹✍★ ✵✬☎✖✂ ✮✉★✩✥ ❱ ✥ ✟ ✦✧✺ ✰ ✦ ✶✧✎ ✂✍✟ ★❧✿☛★✩✥✧✦✧★ ✂ ✮✏★✩❄❡✹✍✥ ☎✖✎ ✌ ❆ ❆ ❆ ❈☛❄
✥ ❱✏✂ ✺ ❱ ✥✪★❅✹ ✵✏✟☛✡ ✮ ☞❍✎✷✌ ✥◆✺ ✡✷✰ ✥ ✂✱✰✘✎✷✌ ✥◆★ ✎ ✟☛✵✏✶✧✎✷✵✏✟ ✥✧★❢✦✧✮✏✹ ✡ ★ ☞✏✟ ✥✧✦ ✎ ✥ ✟ ✦ ✎✚✎ ✌ ✥
✹✍✥✧★ ✡ ☞ ✮✭★ ✎ ✥ ☎ ❆✒❉ ✌ ✥✴✫❂✦ ✡ ✮ ✡ ✹✍✥✧✦ ✡ ★ ✎✷✂ ✥✧✫ ✕✖✟ ✦ ✶ ✥ ✎ ✌ ✥✴✽ ✌✍✂ ✺ ✥ ✡ ✮ ✰✾✂✍✟ ✫✭✦ ✎✷✡ ✂ ✮
✶✧✂ ✫ ✡ ✮ ☞❥✰✾✟☛✂ ✫ ✡ ✮✍★ ☎ ✥ ✶✧✎ ✡ ✂ ✮✍★✩❆✇✈ ✡ ✟ ★ ✎ ✦ ✕✖✵✏✡ ✺ ✹ ✡ ✮ ☞✳✂✍✰ ✦✧✮❥✥✧✲ ✌ ✦ ✵ ★ ✎ ✡✷❱ ✥✘✹✍✦ ✎ ✦
✕ ✦✧★✩✥ ✡ ★r★ ✵✏☞✍☞ ✥✧★ ✎ ✥✧✹✍❆✍❘ ✎ ✺ ✥✧✦✧✹✍★ ✎ ✂ ★ ✵✏☞✍☞ ✥✧★ ✎✒✡ ✮✏★ ☎ ✥ ✶✧✎ ✡ ✂ ✮ ✟ ✥ ☎✖✂✍✟☛✎✒✰✾✂✍✟ ✫❂✦ ✎ ✦✪★
✽✚✥✧✺ ✺♠✦✧★ ☎✖✌✍✝ ★ ✡ ✶✧✂ ♣ ✶✧✌ ✥✪✫ ✡ ✶ ✦✧✺♠✦✧✮✏✹❦✫❂✥ ✎ ✂✍✶ ✥✧✦✪✮P✹✍✦ ✎ ✦ ✟ ✥ ✶✧✂✍✟ ✹ ✡ ✮ ☞ ✦✧✮✍✹✍① ✂✍✟
✫ ✂ ✹✍✥✧✺ ✡ ✮ ☞ ❆❡❪ ✵ ✺ ✰✭✂✍✰ ❪ ✵✏✡ ✮✏✥✧✦ ✡ ★ ☎✖✟☛✂✆☎✖✂ ★✩✥✧✹ ✰✾✂✍✟✳✡ ✺ ✺ ✵ ★ ✎ ✟ ✦ ✎ ✡ ✂ ✮✍★✩❫✴✫✭✦ ✡ ✮
★ ☎ ✥ ✶✧✡ ✥✧★✩❄ ✶✧✂ ✺ ✂ ✮ ✡ ❯ ✦ ✎ ✡ ✂ ✮ ☎✖✟☛✂✍✶ ✥✧★✩★✘✦✧★❂✽❡✥✧✺✷✺▼✦✧★❂✫ ✂ ✹✍✥✧✺ ✡ ✮ ☞❩✂✍✰✸✎✷✌✏✡ ✶✪❑ ✮✍✥✧★✬★
✡ ✮ ✶✧✟ ✥✧✦✧★ ✡ ✮ ☞ ✦ ✟ ✥②✹ ✡ ★ ✶✧✵ ★✩★✩✥✧✹✍❆ ✗✻☎✖✟☛✂✆✕ ✦ ✕✖✡ ✺ ✡ ★ ✎ ✡ ✶ ✫ ✂ ✹✍✥✧✺ ✡ ✮ ☞③✂✍✰
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BUILDING AN EXHAUSTIVE DATA BASE   

Optimal inspection strategy  ✁✄✂ ✺ ✂ ✮ ✡ ❯ ✦ ✎ ✡ ✂ ✮ ☎✖✟☛✂✍✶ ✥✧★✩★ ✂✍✰ ✫❂✦ ✟☛✡ ✮✏✥ ☞✏✟☛✂ ✽ ✎ ✌❲✡ ★❜✦ ✶✧✂ ✫ ☎ ✺ ✥✪✲
☎✖✌ ✥✧✮ ✂ ✫❂✥✪✮ ✂ ✮❃✽ ✌✍✡ ✶✪✌❴✟ ✥✧⑦ ✵✏✡ ✟ ✥✧★❍★ ☎ ✥ ✶✧✡ ✰✾✡ ✶❖✶ ✦ ✟ ✥ ✡ ✮❴✹✍✦ ✎ ✦ ✶✧✂ ✺ ✺ ✥ ✶⑧✎ ✡ ✂ ✮
✰✾✟☛✂ ✫●★ ✵✬✕ ✫❂✦ ✟☛✡ ✮✏✥ ✡ ✮✏★ ☎ ✥ ✶✧✎ ✡ ✂ ✮❇✦✧✮✏✹ ✟ ✥ ☎✖✂✍✟☛✎ ✦✧✮✏✦✧✺ ✝ ★ ✡ ★ ✡ ✮ ❱✏✡ ✥✪✽ ✎ ✂
✶✧✂ ✫ ☎ ✦ ✟ ✥ ✎✷✌✏✡ ✶✧❑ ✮✏✥✪★✩★❨✽ ✡ ✎✷✌❨☎✖✟ ✥✧♣☛✹✍✥ ✰✾✡ ✮✏✥✧✹ ✟ ✥✧⑦ ✵✏✡ ✟ ✥✪✫✭✥✧✮ ✎ ★ ✂✍✟❭✵✬☎ ✹✍✦ ✎ ✥
✥✧✮ ❱✏✡ ✟☛✂ ✮✍✫❂✥✪✮ ✎ ✦✧✺❞✺ ✂ ✦✧✹ ✡ ✮ ☞ ❆❤⑨ ✵ ✥ ✎✷✂❬✎ ✌ ✥❥★ ✡ ❯ ✥ ✂✱✰ ★ ✎ ✟☛✵✏✶✧✎✷✵✏✟ ✥✧★✴✦✧✮✏✹ ✌ ✦ ✟ ★ ✌
✡ ✮✏★ ☎ ✥ ✶✧✎ ✡ ✂ ✮ ✶✧✂ ✮✏✹ ✡ ✎ ✡ ✂ ✮✏★ ✎✷✌ ✥ ✟ ✥ ✡ ★✄✮ ✂ ✽❡✦ ✝✭✎ ✂✳☞ ✥ ✎ ✹✍✦ ✎ ✦❣✥ ❱ ✥ ✟❁✝ ✽ ✌ ✥ ✟ ✥❣✦✧✺ ✺
✎ ✌ ✥ ✎ ✡ ✫✭✥✘✽ ✡ ✎✷✌✳✟ ✥✧✦✧★ ✂ ✮✏✦ ✕ ✺ ✥ ✶✧✂ ★ ✎ ★✬❆✇❉ ✌ ✥ ✟ ✥✴✦ ✟ ✥❣✦✧✺ ★ ✂ ★ ✂ ✫❂✥ ✂✆☎ ✥ ✟ ✦ ✎ ✡ ✂ ✮✏✦✧✺
✟ ✥✧★ ✎ ✟☛✡ ✶✧✎ ✡ ✂ ✮✏★✴✦✧★✴✽ ✡ ✮ ✎ ✥ ✟♠✶✧✂ ✮✏✹ ✡ ✎ ✡ ✂ ✮✏★ ✌✏✡ ✮✏✹✍✥ ✟♠✎ ✌ ✥❥✹ ✡ ❱✏✡ ✮ ☞❧✂✍✟♠✂✆☎ ✥ ✟ ✦ ✎ ✡ ✮ ☞
✂✍✰ ✤✄✥✪✫ ✂✍✎ ✥❥⑩ ☎ ✥ ✟ ✦ ✎ ✡ ✮ ☞❬❶ ✥ ✌✏✡ ✶ ✺ ✥✪★✩❆✖❉ ✌ ✥✧✮ ✎✷✌ ✥ ✂✆☎✖✎ ✡ ✫ ✡ ❯ ✦ ✎ ✡ ✂ ✮❬★ ✎ ✟ ✦ ✎ ✥ ☞✱✝
★ ✌✏✂✍✵ ✺ ✹ ✕ ✥ ✎ ✂♦✡ ✮✏★ ☎ ✥ ✶✧✎ ✦✪✮✏✹✍① ✂✍✟❴✶ ✺ ✥✧✦✧✮❳✦ ✎❨✎✷✌ ✥ ✟☛✡ ☞✍✌✏✎ ★ ✎ ✟☛✵✏✶✧✎✷✵✏✟ ✦✧✺
✶✧✂ ✫ ☎✖✂ ✮✏✥✪✮ ✎ ★✩❄ ✎ ✌ ✥ ✟☛✡ ☞✍✌✏✎✚✎ ✡ ✫✭✥P✽ ✡ ✎✷✌❍✎✷✌ ✥ ✟☛✡ ☞✏✌✍✎✚✎ ✂✍✂ ✺ ❷ ✎ ✌ ✥ ✰✾✂ ✺ ✺ ✂ ✽ ✡ ✮ ☞
★ ✎ ✦ ❑ ✥✪★▼★ ✌ ✦✧✺ ✺ ✕ ✥ ✶✧✂ ✮✏★ ✡ ✹✍✥ ✟ ✥✧✹✍❫
♣ ❉ ✝✩☎ ✥ ✂✍✰▼✡ ✮✍★ ☎ ✥ ✶✧✎ ✡ ✂ ✮❅✽ ✌✍✡ ✶✪✌❥✶ ✦✪✮ ✕ ✥ ✎ ✌ ✥ ✰✾✡ ✟ ★ ✎❝✡ ✮✏★ ☎ ✥ ✶✧✎ ✡ ✂ ✮ ✶ ✦ ✟☛✟☛✡ ✥✧✹
✂✍✵✏✎❤✂ ✮ ✎ ✌ ✥ ☎ ✺ ✦ ✎✷✰✾✂✍✟ ✫❚✿☛★ ✎ ✦ ✎ ✥❂❸✍❈☛❄❝✦ ☞ ✥✪✮✏✥ ✟ ✦✧✺ ✡ ✮✏★ ☎ ✥ ✶✧✎ ✡ ✂ ✮ ☎✖✟☛✂✍☞✏✟ ✦✪✫✭✫✭✥✧✹
✦ ✰✾✎ ✥ ✟✼✎✷✌ ✥ ✡ ✮✍★ ✎ ✦✧✺ ✺ ✦ ✎ ✡ ✂ ✮ ✂✱✰ ★ ✎ ✟☛✵✏✶✧✎ ✵✏✟ ✥ ✂✍✟ ✦❊★ ☎ ✥ ✶✧✡✷✰✾✡ ✶❇✡ ✮✍★ ☎ ✥ ✶✪✎ ✡ ✂ ✮
★ ✵✬✕ ★✩✥✧⑦ ✵ ✥✧✮ ✎✒✎ ✂ ✹✍✦✪✫❂✦ ☞ ✥ ✂✍✟✏☎✖✟ ✥✧★✩✥✧✮ ✶ ✥ ✂✍✰ ✹✍✥ ✰ ✦ ✵ ✺ ✎ ❆
♣ ⑨❣✦ ✎ ✥❂✿☛✦ ✎ ✺ ✥✧✦✧★ ✎ ★✩✥✧✦✧★ ✂ ✮✏❈ ✂✱✰▼✡ ✮✍★ ☎ ✥ ✶✧✎ ✡ ✂ ✮❢✽ ✌✍✡ ✶✧✌❅✶ ✦✪✮ ✕ ✥ ✵ ★✩✥ ✰✾✵ ✺ ✰✾✂✱✟
✫✭✦ ✟☛✡ ✮✏✥ ☞✏✟☛✂ ✽ ✎✷✌ ✥ ❱✏✂ ✺ ✵✏✎ ✡ ✂ ✮❍✫ ✂ ✹✍✥✧✺ ✺ ✡ ✮ ☞ ✦✧✮✏✹ ✎ ✂❧☎✖✂✍✡ ✮ ✎✚✂✍✵✏✎✖☎✖✂ ★✩★ ✡ ✕ ✺ ✥
✟ ✥✧✺ ✦ ✎ ✡ ✂ ✮✏★ ✌✏✡ ☎❹✕ ✥ ✎ ✽✚✥✧✥✧✮❹✺ ✂✍✶ ✦✧✺ ✶ ✺ ✡ ✫❂✦ ✎ ✂ ✺ ✂✍☞✍✝ ✦✪✮✏✹❹✦ ☎✍☎ ✦ ✟☛✡ ✎ ✡ ✂ ✮ ✂✍✟
✹✍✥ ✶✧✟ ✥✧✦✧★✩✥ ✂✍✰❝✰✾✂✍✵ ✺ ✡ ✮ ☞✘✂✍✟☛☞ ✦✧✮ ✡ ★✬✫✭★✩❆
♣ ⑨❣✦ ✎ ✥❬✿☛✦ ✎ ✺ ✥✧✦✧★ ✎ ★✩✥✧✦✧★ ✂ ✮✏❈ ✂✍✰❣✶ ✺ ✥✧✦✪✮ ✡ ✮ ☞ ❆r⑨ ✵✏✟☛✡ ✮ ☞❭✎ ✌ ✥ ✰☛✡ ✟ ★ ✎♠✎ ✽ ✂❭✂✍✟
✎ ✌✏✟ ✥✧✥ ✝ ✥✧✦ ✟ ★ ✂✍✰✳✡ ✮✏★ ✎ ✦✧✺ ✺ ✦ ✎ ✡ ✂ ✮ ✂✍✰❥✎ ✌ ✥❭★ ✎ ✟☛✵✏✶✧✎✷✵✏✟ ✥✧❄ ✡ ✎✴✡ ★❬✮✏✥ ✶ ✥✪★✩★✩✦ ✟❁✝✉✎ ✂
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✎ ✂✳✰✾✂✍✟ ✥ ✶ ✦✧★ ✎ ✫❂✦ ✟☛✡ ✮✏✥ ☞✏✟☛✂ ✽ ✎✷✌ ✥ ❱✏✂ ✺ ✵✏✎ ✡ ✂ ✮✏❄ ✶ ✦✪✮ ✕ ✥✴✫ ✡ ★✩★✩✥✧✹ ✰✾✂✍✟✞❱ ✥ ✟❁✝✭✂ ✺ ✹
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✥ ❱✏✂ ✺ ✵✏✎ ✡ ✂ ✮✘✦✧✮✏✹❂★ ☎ ✥✧✥✧✹ ✂✍✰✠✕✖✡ ✂ ♣ ✶✧✂ ✺ ✂ ✮ ✡ ★✩✦ ✎ ✡ ✂ ✮✏❆
♣ ✙ ✥ ❱ ✥ ✟ ✦✧✺❥★ ✵✏✟❁❱ ✥ ✝✔✎ ✥ ✶✧✌ ✮ ✡ ⑦ ✵ ✥✪★ ✵ ★✩✥✧✹ ✎ ✂ ✦✧★✩★✩✥✪★✩★❦✫✭✦ ✟☛✡ ✮✏✥ ☞✏✟☛✂ ✽ ✎✷✌
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★ ✶ ✦✧✺ ✥ ✕ ✦ ✟ ★▼✥ ✎ ✶ ❆

❉❞✽ ✂ ⑦ ✵ ✥✧★ ✎ ✡ ✂ ✮✏★✘✫ ✵ ★ ✎✱✕ ✥✳✹ ✡ ★ ✶✧✵ ★✩★✩✥✧✹ ✎ ✂❬✟ ✥✧✦ ✶✪✌ ✦✪✮ ✂✱❱ ✥ ✟☛❱✏✡ ✥✪✽ ✂✱✰
✫✭✦ ✟☛✡ ✮✏✥ ☞✏✟☛✂ ✽ ✎ ✌ ❫
♣ ✦ ✟ ✥♦✺ ✂✍✶ ✦✧✺ ✡ ✮✏★ ☎ ✥ ✶✧✎ ✡ ✂ ✮❛✹✍✦ ✎ ✦ ✟ ✥ ☎✖✟ ✥✧★✩✥✧✮ ✎ ✦ ✎ ✡✷❱ ✥ ✂✍✰❚✎ ✌ ✥❋✽ ✌✍✂ ✺ ✥
★ ✎ ✟☛✵✏✶✧✎✷✵✏✟ ✥❡✦ ✎ ✦ ☞✏✡✷❱ ✥✧✮✘✹✍✥ ☎✖✎ ✌✘❻
♣ ✽ ✌✍✡ ✶✪✌✘✰ ✦ ✶✧✎ ✂✍✟ ★▼✹ ✂❂✡ ✮ ✰ ✺ ✵ ✥✧✮ ✶ ✥ ✶✧✂ ✺ ✂ ✮ ✡ ❯ ✦ ✎ ✡ ✂ ✮ ☎✖✟☛✂✍✶ ✥✧★✩★✩✥✧★ ❻
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✡ ✮✏★ ☎ ✥ ✶✧✎ ✡ ✂ ✮✏★✘✦✪✮✏✹ ✶ ✺ ✥✧✦✧✮ ✡ ✮ ☞❂☎ ✺ ✦✧✮✍✮ ✡ ✮ ☞ ❄✞✦✪✮❩✥✧✲ ✌ ✦ ✵ ★ ✎ ✡✷❱ ✥❅✹✍✦ ✎ ✦ ✕ ✦✧★✬✥ ✡ ★
✟ ✥✧⑦ ✵✏✡ ✟ ✥✧✹✍❆

Exhaustive data base characteristics  

Marine growth data base  ❉ ✌ ✥ ✂✆✕ ✐✩✥ ✶✧✎ ✡ ❱ ✥ ✌ ✥ ✟ ✥ ✡ ★ ✎ ✂❜✶✧✂ ✫ ☎ ✦ ✟ ✥✔✫✭✦ ✟☛✡ ✮✏✥ ☞✏✟☛✂ ✽ ✎ ✌❜✎✷✝✩☎ ✥✧❄
✎ ✌✏✡ ✶✪❑ ✮✏✥✪★✩★❼✦✧✮✏✹ ✶✧✂✍❱ ✥ ✟❽❱ ✥ ✟ ★ ✵ ★❼✹✍✥ ☎✖✎ ✌ ✽ ✡ ✎✷✌❾☎✖✟ ✥✧♣✾✹✍✥ ✰✾✡ ✮✏✥✧✹
✟ ✥✧⑦ ✵✏✡ ✟ ✥✪✫❂✥✧✮ ✎ ★✩❄ ☞✏✡✷❱ ✥✧✮❵✦ ✎❜✎ ✌ ✥❿★ ✎ ✦ ☞ ✥ ✂✱✰ ★ ✎ ✟☛✵✏✶✧✎✷✵✏✟ ✥➀✹✍✥✧★ ✡✷☞ ✮ ✂✍✟
✡ ✮✏★ ☎ ✥ ✶✧✎ ✡ ✂ ✮ ☎ ✺ ✦✧✮✍✮ ✡ ✮ ☞ ❆ ✗❣✶✧✎ ✵ ✦✪✺ ✺ ✝ ❄ ✁ ✺ ✦✧★✬★ ✡✷✰✾✡ ✶ ✦ ✎ ✡ ✂ ✮ ✙✜✂✍✶✧✡ ✥ ✎ ✡ ✥✧★ ☎✖✟☛✂✍❱✏✡ ✹✍✥
✺ ✡ ✎ ✎ ✺ ✥❥✹ ✡ ✟ ✥ ✶✧✎ ✡ ❱ ✥ ✂✍✟ ★ ✎ ✦✪✮✏✹✍✦ ✟ ✹ ☎✖✟☛✂✏✶ ✥✧✹ ✵✏✟ ✥❅✽ ✌✏✡ ✶✪✌ ✽ ✂✱✵ ✺ ✹ ✡ ✮✏✹ ✡ ✶ ✦ ✎ ✥ ✎ ✌ ✥
✎✷✝✩☎ ✥ ✂✍✰ ✹✍✦ ✎ ✦ ✎ ✂✔✶✧✂ ✺ ✺ ✥ ✶✧✎ ✦✪✮✏✹ ✎ ✌ ✥✉✹✍✥ ☞✏✟ ✥✧✥ ✂✱✰✴☎✖✟ ✥ ✶✧✡ ★ ✡ ✂ ✮✔✮✏✥✧✥✪✹✍✥✧✹✍❆
➁ ✂ ✽❡✥ ❱ ✥ ✟ ❄ ✎ ✌ ✥ ✂✍✡ ✺ ✶✧✂ ✫ ☎ ✦✧✮ ✝ ❉ ✂✏✎ ✦✧✺ ✌ ✦✧★♠✹✍✥ ❱ ✥✪✺ ✂✆☎ ✥✧✹ ✡ ✎✯✂ ✽✚✮✳★ ✎ ✦✪✮✏✹✱✦ ✟ ✹
✰✾✂✍✟✉✟ ✥ ☎✖✂✍✟☛✎ ✡ ✮ ☞ ✫✭✦ ✟☛✡ ✮✏✥ ☞✏✟☛✂ ✽ ✎✷✌ ✹ ✵✏✟☛✡ ✮ ☞❇✡ ✮✍★ ☎ ✥ ✶✧✎ ✡ ✂ ✮✍★✩❆◆❉ ✌ ✥❜✫✭✦ ✡ ✮
✡ ✮ ✰✾✂✍✟ ✫❂✦ ✎ ✡ ✂ ✮ ✟ ✥✧⑦ ✵✏✡ ✟ ✥✧✹✔✹ ✵✏✟☛✡ ✮ ☞✼✎ ✌ ✥ ☎ ✥ ✟☛✡ ✂ ✹ ✡ ✶✉✡ ✮✏★ ☎ ✥ ✶✧✎ ✡ ✂ ✮ ☎✖✟☛✂✍☞✏✟ ✦✪✫
✶✧✂ ✮ ✶ ✥ ✟ ✮✏★✉✥✧★✬★✩✥✧✮ ✎✷✡ ✦✧✺ ✺ ✝❀✡ ✹✍✥✪✮ ✎ ✡✷✰✾✡ ✶ ✦ ✎ ✡ ✂ ✮✏❄❢✦✧★✩★✩✥✧★✬★✬✫✭✥✧✮ ✎❬✂✍✰✣✶✧✂✍❱ ✥ ✟ ✦✧✮✏✹
✎ ✌✏✡ ✶✪❑ ✮✏✥✪★✩★ ✂✱✰♠✰✾✂✱✵ ✺ ✡ ✮ ☞❩✰✾✂✍✟ ★✩✥ ❱ ✥ ✟ ✦✧✺❞★ ✎ ✟☛✵✏✶✧✎✷✵✏✟ ✦✧✺ ✶✧✂ ✫ ☎✖✂ ✮✏✥✪✮ ✎❞✎✷✝✬☎✖✂ ✺ ✂✍☞✱✝
✦✧✮✏✹❨✹✍✥ ☎✖✎ ✌ ❆✚❉ ✌ ✥✧★✩✥❭✹✍✦ ✎ ✦❭✦✧✺ ✺ ✂ ✽ ✎ ✂❨✎ ✦ ❑ ✥ ✡ ✮ ✎ ✂ ✦ ✶✧✶✧✂✍✵ ✮ ✎✴✎✷✌ ✥❭★ ✶✧✟ ✥✧✥✧✮
✌✍✝ ✹ ✟☛✂ ✹ ✝ ✮✏✦✪✫ ✡ ✶ ✥ ✰☛✰ ✥ ✶✧✎✒✂✍✰ ✫✭✦ ✟☛✡ ✮✍✥ ☞✏✟☛✂ ✽ ✎✷✌ ❆

✗✚✎ ✎ ✦ ✶✪✌ ✥✧✹❢✦✧✮ ✡ ✫✭✦✧✺ ✂✍✰☛✰ ★ ✌✏✂✍✟ ✥✭✫❂✦ ✝❡✕ ✥❂✹ ✡ ❱✏✡ ✹✍✥✧✹ ✡ ✮ ✎ ✂❢✎ ✽ ✂❢☞✏✟☛✂✍✵✬☎ ★✩❫
✌ ✦ ✟ ✹❇✦✧✮✏✹❙★ ✂✍✰✾✎❭✰✾✂✱✵ ✺ ✡ ✮ ☞ ❆P➁❣✦ ✟ ✹ ✰✾✂✍✵ ✺ ✡ ✮ ☞✔☎✖✂ ★✩★✩✥✪★✩★✼✦ ✟☛✡ ☞✍✡ ✹✍❄ ✌ ✦ ✟ ✹

✥✧✲ ✎ ✥ ✟ ✮✏✦✧✺✚★ ❑ ✥✧✺ ✥ ✎ ✂ ✮✏❄ ✡ ✮ ✎✷✌ ✥ ✰✾✂✍✟ ✫ ✂✱✰ ✦P★ ✌ ✥✧✺ ✺ ❄ ✎ ✵✬✕ ✥ ✂✍✟✄☎ ✺ ✦ ✎ ✥✪★✩❆ ✙✜✂✍✰✾✎
✰✾✂✍✵ ✺ ✡ ✮ ☞✳✌ ✦ ❱ ✥✴✮ ✂ ★ ✵✏✶✪✌ ✥✪✲ ✎ ✥ ✟ ✮✏✦✧✺✯★ ❑ ✥✧✺ ✥ ✎ ✂ ✮✏❆✒➁❣✦ ✟ ✹ ✰✾✂✍✵ ✺ ✡ ✮ ☞✭✂✍✟☛☞ ✦✪✮ ✡ ★✬✫✳★
✦ ✟ ✥ ☞ ✥✧✮✏✥ ✟ ✦✧✺ ✺ ✝❧✂✍✰♠☞✏✟ ✥✧✦ ✎ ✥ ✟✸✶✧✂ ✮ ✶ ✥ ✟ ✮ ✎ ✂ ✥✧✮ ☞✏✡ ✮✏✥✧✥ ✟ ★ ✎ ✌ ✦✪✮❬★ ✂✍✰✾✎❞✰✾✂✱✵ ✺✷✥ ✟ ★✩❄
☎ ✦ ✟☛✎ ✡ ✶✧✵ ✺ ✦ ✟❁✝✼✡ ✮ ✟ ✥✧★ ☎ ✥ ✶✧✎❥✂✍✰❬✎✷✌ ✥ ✡ ✟❩✶✧✂ ✮ ✎ ✟☛✡ ✕✖✵✏✎ ✡ ✂ ✮ ✎ ✂❴✌✍✝ ✹ ✟☛✂ ✹ ✝ ✮✏✦✪✫ ✡ ✶
✺ ✂ ✦✧✹ ✡ ✮ ☞✣✕✖✵✏✎ ✦ ✟ ✥ ❱✏✡ ✥✪✽ ✂✱✰❢✌✍✝ ✹ ✟☛✂ ✹ ✝ ✮✏✦✪✫ ✡ ✶ ✺ ✂ ✦✧✹ ✡ ✮ ☞❺✟ ✥✪★✩✥✧✦ ✟☛✶✧✌✼✌ ✦✧★
☎✖✂✍✡ ✮ ✎ ✥✧✹ ✂✍✵✏✎✇✎✷✌ ✦ ✎✇✎✷✌ ✥ ✶✧✂ ✮ ✎ ✟☛✡ ✕✖✵✍✎ ✡✷✂ ✮ ✂✍✰ ★ ✂✱✰✾✎✜✰✾✂✍✵ ✺ ✥ ✟ ★ ✎ ✂ ✺ ✂ ✦✧✹ ✂✍✡ ✮ ☞ ✫✭✦ ✝
✮ ✂✍✎➂✕ ✥ ✡ ✮✏★ ✡ ☞ ✮ ✡ ✶ ✦✪✮ ✎✯➃⑧�✆➄ ❆✇➅❣★ ✵ ✦✧✺ ✟ ✥ ✶✧✂ ✫✭✫✭✦✪✮✏✹✍✦ ✎ ✡ ✂ ✮✍★ ✰✾✂✍✟❞✂✆☎✖✎ ✡ ✫ ✡ ★✩✦ ✎✷✡ ✂ ✮
✂✍✰✸✡ ✮✏★ ☎ ✥ ✶✧✎ ✡ ✂ ✮❩★ ✎ ✟ ✦ ✎ ✥ ☞✍✝❩✂ ✮ ✂✍✰☛✰☛✌✍✂✍✟ ✥❅★ ✎ ✟☛✵✏✶✧✎ ✵✏✟ ✥✧★✘✦ ✟ ✥✧❫r✫❂✥✧✦✪★ ✵✏✟ ✥✪✫✳✥✧✮ ✎ ★
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Table 1. Summary groups of marine growth  

❉ ✌✏✡ ★ ✶ ✺ ✦✧★✬★ ✡✷✰✾✡ ✶ ✦ ✎ ✡ ✂ ✮❂★✩✥✧✥✪✫✭★r✦ ✶✧✶✪✵✍✟ ✦ ✎ ✥❡✦✧✮✏✹ ✶✧✂ ✫ ☎ ✺ ✥ ✎ ✥❡✥✪✮ ✂✍✵✍☞✏✌✭✰✾✂✍✟
✦ ✟ ✥✧✺ ✡ ✦ ✕✖✡ ✺ ✡ ✎✷✝ ♣ ✕ ✦✧★✩✥✧✹❂✺ ✂ ✦✧✹ ✶✧✂ ✫ ☎✖✵✍✎ ✡ ✮ ☞ ★ ✎✷✵ ✹ ✝✴✎ ✂✍✂ ❆

⑨❣✦ ✎ ✦ ✕ ✦✧★✩✥ ✶ ✦✧✮ ✕ ✥ ✰✾✂ ✺ ✺ ✂ ✽❡✥✧✹ ✵✆☎ ✽ ✡ ✎ ✌✣✂✍✎✷✌ ✥ ✟✴✡ ✮ ✰✾✂✍✟ ✫❂✦ ✎ ✡ ✂ ✮✍★✳✦✧★
✵ ✮ ✶ ✥ ✟☛✎ ✦ ✡ ✮ ✎✷✝P✂ ✮ ✎ ✌ ✥❬✫✭✥✧✦✧★ ✵✏✟ ✥✪✫✭✥✧✮ ✎ ✦✧✮✏✹ ✡ ✹✍✥✧✮ ✎ ✡✷✰✾✡ ✶ ✦ ✎ ✡ ✂ ✮ ✂✍✰✞☎✖✟ ✥✧✹✍✦ ✎ ✂✍✟
✂✍✟☛☞ ✦✧✮ ✡ ★✬✫✭★✩❆✒❉ ✌ ✥✚✹✍✥ ✶✧✟ ✥✧✦✧★✩✥ ✂✍✰✖✰✾✂✱✵ ✺ ✡ ✮ ☞✭✂✍✟☛☞ ✦✧✮ ✡ ★✬✫✭★ ✶ ✦✧✮ ✕ ✥ ✶ ✦ ✵ ★✩✥✧✹ ✕✞✝
✦ ✶✧✌ ✦✪✮ ☞ ✥ ✂✍✰ ✫✭✥ ✎ ✂✍✶ ✥✧✦✪✮ ☎ ✦ ✟ ✦✧✫✭✥ ✎ ✥ ✟ ★ ✕✞✵✏✎ ✦✧✺✷★ ✂▲✡ ✮ ☎✖✟ ✥✧★✩✥✪✮ ✶ ✥ ✂✍✰
☎✖✟ ✥✧✹✍✦ ✎ ✂✍✟④✂✍✟☛☞ ✦✧✮ ✡ ★✬✫✭★✩❆◆✈ ✂✍✟ ✥✧✲✍✦✪✫ ☎ ✺ ✥✧❄ ✂ ✮✏✥ ✂✍✰④✎✷✌ ✥ ☎✖✟ ✥✧✹✍✦ ✎ ✂✍✟ ★ ✂✍✰
✫ ✂ ✺ ✺ ✵ ★ ✶ ✦✧✮✏✹✉★ ✌ ✥✧✺ ✺ ✰✾✡ ★ ✌④✡ ★❬★ ✎ ✦ ✟☛✰☛✡ ★ ✌ ❄✚✽ ✌✍✡ ✶✧✌ ✫✭✦ ✝❧✕ ✥ ✎✷✌ ✥ ✶ ✦ ✵ ★✩✥ ✂✍✰
✹✍✥ ✶✧✟ ✥✧✦✧★✩✥ ✂✍✟ ✹ ✡ ★✩✦ ☎✏☎ ✥✧✦ ✟ ✦✧✮ ✶ ✥ ✂✍✰✠✕ ✦ ✟ ✮✏✦ ✶ ✺ ✥✧★▼✦✧✮✏✹✭✫ ✵ ★✩★✩✥✧✺✷★ ✂ ✮✘★ ✡ ✎ ✥✧❆

Extended marine growth data base  ❉ ✌ ✥ ✂✆✕ ✐✩✥ ✶✧✎ ✡ ❱ ✥ ✡ ★ ✌ ✥ ✟ ✥ ✎ ✂ ✫ ✂ ✹✱✥✧✺ ✎ ✌ ✥ ✶✧✂ ✺ ✂ ✮ ✡ ❯ ✦ ✎✷✡ ✂ ✮ ☎✖✟☛✂✍✶ ✥✧★✩★ ✡ ✮
❱✏✡ ✥✪✽ ✎ ✂➏✂✆☎✖✎ ✡ ✫ ✡ ❯ ✥ ✡ ✮✍★ ☎ ✥ ✶✧✎ ✡✷✂ ✮✏① ✶ ✺ ✥✧✦✧✮ ✡ ✮ ☞➐☎ ✺ ✦✧✮✍✮ ✡ ✮ ☞ ❆❋❪❣✥✪✮✍✥ ✟ ✦✧✺
✡ ✮ ✰✾✂✍✟ ✫❂✦ ✎ ✡ ✂ ✮ ✂ ✮❖★ ✎ ✟☛✵✏✶✧✎✷✵✏✟ ✥✧★ ✂✍✟❅✰✾✡ ✥✧✺ ✹✍★◆✫ ✵ ★ ✎r✕ ✥❦✥✧✦✧★ ✡ ✺ ✝ ✦ ✶✧✶ ✥✧★✬★ ✡ ✕ ✺ ✥
✰✾✟☛✂ ✫ ✎✷✌ ✥❍✹✍✦ ✎ ✦ ✕ ✦✧★✩✥✧❆✴❪❣✥ ✂✍☞✏✟ ✦ ☎✖✌✏✡ ✶ ✦✧✺❂✺ ✂✍✶ ✦ ✎ ✡ ✂ ✮❖✦✪✮✏✹❺✹✍✥ ☎✖✎ ✌❖✂✍✰ ★ ✡ ✎ ✥
✦✧✺ ✺ ✂ ✽❡❄ ✡ ✮ ✰✾✡ ✟ ★ ✎ ✦ ☎✍☎✖✟☛✂ ✦ ✶✧✌ ❄ ✎ ✂❦✟ ✦✧✮ ❑❭✡ ✮ ✰✾✂✍✟ ✫❂✦ ✎ ✡ ✂ ✮ ✂ ✮ ☎✖✟ ✥✧★✩✥✧✮ ✶ ✥◆✦✧✮✏✹
✥ ❱✏✂ ✺ ✵✏✎ ✡ ✂ ✮ ✂✍✰ ✫✭✦ ✟☛✡ ✮✏✥ ✰✾✂✍✵ ✺ ✡ ✮ ☞ ❆❣❉ ✂ ✥✧✮ ✟☛✡ ✶✧✌ ✹✍✦ ✎ ✦ ✕ ✦✧★✩✥ ✡ ✮ ❱✏✡ ✥✪✽ ✎ ✂
✡ ✫ ☎✖✟☛✂✍❱ ✥➑✦➋✫ ✂ ✹✍✥✧✺ ✡ ✮ ☞➒✂✍✰▲✕✖✡ ✂✍✰✾✂✍✵ ✺ ✡ ✮ ☞ ✥ ❱✏✂ ✺ ✵✏✎ ✡ ✂ ✮✏❄❙✽❡✥➋✮✏✥✧✥✧✹
✥✧✮ ❱✏✡ ✟☛✂ ✮✍✫❂✥✪✮ ✎ ✦✧✺ ☎ ✦ ✟ ✦✪✫❂✥ ✎ ✥ ✟ ★✩❆



➇ ✁✄✂✆☎✞✝✠✟☛✡ ☞✍✌✏✎✒✑✔✓✍✓✍✓✍✓✄✕✖✝✘✗✚✙✜✛✣✢

❪❣✥ ✂✍☞✏✟ ✦ ☎✖✌✏✡ ✶ ✦✧✺✜✺ ✂✍✶ ✦ ✎ ✡ ✂ ✮✭✦✪✮✏✹✳✹ ✡ ★ ✎ ✦✧✮ ✶ ✥ ✰✾✟☛✂ ✫❀★ ✌✏✂✍✟ ✥ ✶ ✦✧✮ ☎✖✟☛✂✍❱✏✡ ✹✍✥
✡ ✮✏✹ ✡ ✶ ✦ ✎ ✡ ✂ ✮ ✂ ✮❏✮✏✦ ✎✷✵✏✟ ✥♥✦✪✮✏✹❏✥✪✲ ✎ ✥✧✮✏✹ ✂✍✰ ✫✭✦ ✟☛✡ ✮✏✥ ✰✾✂✍✵ ✺ ✡ ✮ ☞ ❆❭✈ ✟☛✂ ✫
✺ ✡ ✎ ✥ ✟ ✦ ✎ ✵✏✟ ✥✧❄ ✡ ✎ ✦ ☎✍☎ ✥✧✦ ✟ ★ ✎ ✌ ✦ ✎❡✰✾✂✍✵ ✺ ✡ ✮ ☞❦✡ ★ ☞ ✥✪✮✏✥ ✟ ✦✧✺ ✺ ✝ ✫ ✂✍✟ ✥ ✡ ✮ ✎ ✥✪✮✏★✩✥ ✡ ✮
✫ ✂✍✟ ✥ ✎ ✟☛✂✆☎✖✡ ✶ ✦✧✺✖✺ ✂✍✶ ✦ ✎ ✡ ✂ ✮✏★ ☎✖✟☛✂✆✕ ✦ ✕ ✺ ✝ ✹ ✵ ✥ ✎ ✂❧✎ ✌ ✥ ✶✧✂ ✮ ✎ ✡ ✮ ✵✏✂✱✵ ★ ☎✖✟☛✂✍✶ ✥✧★✩★
✂✍✰❣✕✖✟ ✥✧✥✧✹ ✡ ✮ ☞ ✦✧✮✏✹ ✎✷✌ ✥❨✽✚✦ ✟ ✫❂✥ ✟❬✎ ✥✪✫ ☎ ✥ ✟ ✦ ✎✷✵✏✟ ✥ ✂✍✰ ★✩✥✧✦✪✽✚✦ ✎ ✥ ✟ ❆ ✙✯✂ ✫✭✥
✂✍✟☛☞ ✦✧✮ ✡ ★✬✫✭★ ✰✾✡ ✎✞✎ ✂ ✹ ✡✷✰☛✰ ✥ ✟ ✥✧✮ ✎ ✥✧✮ ❱✍✡ ✟☛✂ ✮✍✫❂✥✪✮ ✎ ✦✧✺ ✶✧✂ ✮✏✹ ✡ ✎ ✡ ✂ ✮✍★❣✦✪✮✏✹❬✥✧✲ ✎ ✥✧✮✏✹
✰✾✟☛✂ ✫s✺ ✦ ✟☛☞ ✥❬✦ ✟ ✥✧✦✧★✬❷ ✂✍✎ ✌ ✥ ✟✴✂ ✮✏✥✧★❥✦ ✟ ✥❬✺ ✡ ✫ ✡ ✎ ✥✧✹ ✎ ✂ ✦ ✟ ✥✧★ ✎ ✟☛✡ ✶✧✎ ✥✧✹ ✟ ✥ ☞✏✡ ✂ ✮
➃☛➓✍➄ ❆

q ✌✍✝ ★ ✡ ✶✧✂ ♣ ✶✧✌ ✥✪✫ ✡ ✶ ✦✧✺ ☎ ✦ ✟ ✦✪✫❂✥ ✎ ✥ ✟ ★ ✂✍✰ ★✩✥✧✦✪✽✚✦ ✎ ✥ ✟ ★ ✵✏✶✪✌ ✦✧★❂★✩✦✧✺ ✡ ✮ ✡ ✎✷✝ ❄
✎ ✥✪✫ ☎ ✥ ✟ ✦ ✎ ✵✏✟ ✥✧❄ ✂✍✟☛☞ ✦✪✮ ✡ ✶❥✶✧✂ ✮ ✎ ✥✪✮ ✎ ✦✧✮✏✹❩✺ ✡✷☞✏✌✏✎✇☎ ✥✧✮✏✥ ✎ ✟ ✦ ✎ ✡ ✂ ✮❬✥ ❱✏✂ ✺ ❱ ✥❢✽ ✡ ✎✷✌
✹✍✥ ☎✖✎ ✌ ✦✧✮✏✹ ✎ ✌ ✥✪★✩✥ ✶✧✌ ✦✪✮ ☞ ✥✧★ ☞✏✟ ✥✧✦ ✎ ✺ ✝ ✦ ✰☛✰ ✥ ✶✧✎▼✎✷✌ ✥ ✎✷✝✩☎ ✥❅✦✪✮✏✹ ☞✏✟☛✂ ✽ ✎✷✌❩✂✍✰
✰✾✂✍✵ ✺ ✡ ✮ ☞ ❆ ✗ ★ ✎ ✌ ✥ ✟ ✦ ✎ ✥ ✂✱✰❣✰✾✂✍✵ ✺ ✡ ✮ ☞P✡ ★ ☞ ✥✪✮✏✥ ✟ ✦✧✺ ✺ ✝ ✫ ✂✍✟ ✥ ✡ ✫ ☎✖✂✍✟☛✎ ✦✧✮ ✎✄✡ ✮
✦ ✟ ✥✧✦✧★❡✮✏✥✧✦ ✟r✎ ✂❢✎ ✌ ✥❂★ ✌✏✂✍✟ ✥✧❄ ✡ ✎ ✦✧✺ ★ ✂ ✹✍✥ ✶✧✟ ✥✧✦✧★✩✥✧★✚✽ ✡ ✎✷✌❅✡ ✮ ✶✧✟ ✥✧✦✧★ ✡ ✮ ☞ ✹✍✥ ☎✖✎ ✌ ❆
❪❣✥✧✮✏✥ ✟ ✦✧✺ ✺ ✝ ✫✭✦ ✟☛✡ ✮✏✥ ☞✏✟☛✂ ✽ ✎✷✌❵✶✧✂ ✺ ✂ ✮ ✡ ★✩✦ ✎ ✡ ✂ ✮ ✡ ★❲✫ ✂✍✟ ✥ ✡ ✫ ☎✖✂✍✟☛✎ ✦✧✮ ✎
✕ ✥ ✎ ✽❡✥✧✥✪✮✳❸✍♣ ➊ ❸❅✫❂✥ ✎ ✥ ✟ ★✩❄✇✦ ✟ ✦✧✮ ☞ ✥ ✟☛✡ ✶✧✌✳✡ ✮ ☎ ✺ ✦✧✮ ❑✏✎ ✂ ✮✳✦✪✮✏✹ ✂✍✰❞✌✏✡✷☞✍✌ ✺ ✡✷☞✏✌✍✎
✺ ✥ ❱ ✥✧✺ ❆s➔✉✦ ✎ ✥ ✟▼✎ ✥✪✫ ☎ ✥ ✟ ✦ ✎ ✵✏✟ ✥✧❄✜★✩✦✧✺ ✡ ✮ ✡ ✎✷✝❥✟ ✦ ✎ ✥✘✦✧✮✏✹ ✰ ✺ ✵✍❱✏✡ ✦✧✺ ✟ ✥ ☞✏✡ ✫✭✥ ☎ ✺ ✦ ✝
✦✧✮ ✡ ✫ ☎✖✂✍✟☛✎ ✦✧✮ ✎r✟☛✂ ✺ ✥ ✡ ✮ ✎✷✌ ✥❅✹ ✡ ★ ✎ ✟☛✡ ✕✖✵✏✎ ✡ ✂ ✮ ✂✱✰❡✰✾✂✍✵ ✺ ✡ ✮ ☞◆✂✍✟☛☞ ✦✧✮ ✡ ★✬✫✭★ ✎✷✂✍✂ ❆
➔✉✦ ✎ ✥ ✟▼✎ ✥✧✫ ☎ ✥ ✟ ✦ ✎ ✵✏✟ ✥ ✡ ★✸✦✪✮ ✡ ✮✏✹ ✡ ✶ ✦ ✎ ✂✍✟▼✂✍✰ ✺ ✂✍✶ ✦✧✺ ✶ ✺ ✡ ✫❂✦ ✎ ✂ ✺ ✂✍☞✍✝ ❆ ✙✜✂❅✎ ✌✏✡ ★
✹✍✦ ✎ ✦◆✦✧✺ ✺ ✂ ✽❡★ ✎ ✂ ★ ✵✍☞✏☞ ✥✪★ ✎❡✟ ✥✧✺ ✦ ✎ ✡✷✂ ✮✏★ ✌✍✡ ☎ ★ ✕ ✥ ✎ ✽✚✥✧✥✧✮❍★✩✥✧✦✧★ ✂ ✮ ❱ ✦ ✟☛✡ ✦ ✎ ✡ ✂ ✮
✦✧✮✏✹✳✫❂✦ ✟☛✡ ✮✏✥ ☞✏✟☛✂ ✽ ✎ ✌ ❆ ✗ ✮ ✡ ✮ ✶✧✟ ✥✧✦✧★✩✥ ✂✍✰ ✦✴✫✭✦ ✟☛✡ ✮✏✥ ☞✏✟☛✂ ✽ ✎✷✌❂✶✧✂ ✫✭✫ ✵ ✮ ✡ ✎→✝
✡ ★ ☞ ✥✧✮✏✥ ✟ ✦✧✺ ✺ ✝❅✂✆✕ ★✩✥ ✟❁❱ ✥✧✹❧✽ ✡ ✎✷✌ ✦✪✮ ✡ ✮ ✶✧✟ ✥✧✦✧★✩✥ ✡ ✮ ✎ ✥✪✫ ☎ ✥ ✟ ✦ ✎ ✵✏✟ ✥✧❆✯➔✉✥✭✦✧✺ ★ ✂
✌ ✦ ❱ ✥✣✦✣★ ✎ ✟☛✂ ✮ ☞④☞✏✟☛✂ ✽ ✎ ✌ ✦✧✮✏✹✉✦ ❱ ✦ ✟☛✡ ✦ ✕✖✡ ✺ ✡ ✎✷✝❍✂✍✰ ✮ ✵ ✫ ✕ ✥ ✟✭✂✍✰ ★ ☎ ✥ ✶✧✡ ✥✧★
✹ ✵✏✟☛✡ ✮ ☞❬✎✷✌ ✥❅✽✚✦ ✟ ✫❙★✩✥✧✦✧★ ✂ ✮✍★ ➃☛➣✍➄ ❆✖↔ ✵✏✎ ★ ✂ ✫✭✥❅★ ✂✍✰✾✎ ✫❂✦ ✟☛✡ ✮✏✥❅★ ☎ ✥ ✶✧✡ ✥✧★✴✦✪★
✌✍✝ ✹ ✟☛✂✍✡ ✹✍★④✦✧✮✏✹ ✕✖✟☛✝✠✂✍❯✧✂ ✦✧✮✍★④✦ ✟ ✥✼✮ ✂✍✎❧✡ ✮ ✰ ✺ ✵ ✥✪✮ ✶ ✥✧✹ ✕✖✝❃✶✪✌ ✦✧✮ ☞✏✡ ✮ ☞❀✂✍✰
✎ ✥✪✫ ☎ ✥ ✟ ✦ ✎ ✵✏✟ ✥✧❄ ✎ ✌ ✥ ✝❂✰ ✺ ✵✏✶✧✎ ✵ ✦ ✎ ✥❡✦ ✎ ✦✧✮ ✝ ★✩✥✧✦✧★ ✂ ✮ ➃☛⑥✍➄ ❆

❉ ✌ ✥ ✶✧✌ ✦✧✺ ✺ ✥✧✮ ☞ ✥ ✡ ★ ✎ ✂❬❑ ✮ ✂ ✽ ✌✏✂ ✽ ✎✷✌ ✥ ❑ ✮ ✂ ✽✚✺ ✥✧✹ ☞ ✥ ✂✍✰r✡ ✮ ✰ ✺ ✵ ✥✪✮ ✶ ✥
✂✍✰❝☎✖✌✍✝ ★ ✡ ✶✧✂ ♣ ✶✪✌ ✥✪✫ ✡ ✶ ✦✧✺ ☎ ✦ ✟ ✦✪✫❂✥ ✎ ✥ ✟ ★ ✂ ✮ ✶✧✂ ✺ ✂ ✮ ✡ ★✩✦ ✎ ✡ ✂ ✮✍① ✹✍✥ ✶✧✂ ✺ ✂ ✮ ✡ ★✩✦ ✎✷✡ ✂ ✮
☎✖✟☛✂✍✶ ✥✧★✩★✔✹✍✦ ✎ ✦✧❄ ✶ ✦✧✮ ✕ ✥❚✥✧✲ ✎ ✥✪✮✍✹✍✥✧✹ ✎ ✂❙✂✍✎ ✌ ✥ ✟ ★ ✡ ✎ ✥✧★❴✽ ✡✷✎ ✌ ★ ✡ ✫ ✡ ✺ ✦ ✟
✶✧✌ ✦ ✟ ✦ ✶✧✎ ✥ ✟☛✡ ★ ✎ ✡ ✶ ★✩❆ ✗❚✟ ✥ ✶ ✥✪✮ ✎ ★ ✎ ✵ ✹ ✝◆✌ ✦✧★ ✕ ✥✧✥✪✮ ✟ ✥✧✦✧✺ ✡ ❯ ✥✧✹ ✕✞✝ ✈✜✦ ✕ ✥ ✟❡➃☛↕✍➄ ❆
❉ ✌✏✡ ★ ✂ ✮✏✥❙✦✧✹✍✹ ✟ ✥✧★✩★✩✥✧★❚✥ ✰✾✰ ✥ ✶✧✎ ★ ✂ ✮ ✎ ✌ ✥❙★ ✎ ✟☛✵✏✶✧✎✷✵✏✟ ✦✧✺ ✟ ✥✧★ ☎✖✂ ✮✏★✩✥ ✕✖✝
✦✧★✩★✩✥✧★✬★✬✫✭✥✧✮ ✎ ✦✧✮✏✹✔⑦ ✵ ✦✧✮ ✎✷✡ ✰☛✡ ✶ ✦ ✎ ✡ ✂ ✮ ✂✍✰❬✵ ✮ ✶ ✥ ✟☛✎ ✦ ✡ ✮ ✎ ✡ ✥✪★ ☎ ✦ ✟ ✦✪✫❂✥ ✎ ✥ ✟ ★✣✦✧★
★✩✥✧✦✧★ ✂ ✮✏✦✧✺ ❱ ✦ ✟☛✡ ✦ ✎ ✡ ✂ ✮ ✂✍✰ ✫❂✦ ✟☛✡ ✮✍✥ ✰✾✂✍✵ ✺ ✡ ✮ ☞✔☎ ✦ ✟ ✦✪✫❂✥ ✎ ✥ ✟ ★✩❄ ✎ ✌ ✥❚✽✚✦ ❱ ✥
✺ ✂ ✦✧✹ ✡ ✮ ☞ ✿ ✎ ✦ ❑✏✡ ✮ ☞❬✡ ✮ ✎ ✂ ✦ ✶✧✶✧✂✍✵ ✮ ✎❞✎✷✌ ✥❥★✩✥✧✦✧★ ✂ ✮✏✦✧✺ ❱ ✦ ✟☛✡ ✦ ✎ ✡ ✂ ✮ ✡ ✮❬★✩✥✧✦❥★ ✎ ✦ ✎ ✥
★ ✎ ✦ ✎ ✡ ★ ✎✷✡ ✶ ★✩❈☛❄❅✦✪✮✏✹ ✎✷✌ ✥✼✥ ✰☛✰ ✥ ✶✧✎❧✂✱✰ ★ ☎ ✦ ✎ ✡ ✦✧✺ ❱ ✦ ✟☛✡ ✦ ✎ ✡ ✂ ✮✏★✉✦✧✮✏✹❚★✩✥✧✦✧★ ✂ ✮✏✦✧✺
✥ ✰✾✰ ✥ ✶✪✎ ★ ✂✍✰ ✫✭✦ ✟☛✡ ✮✏✥ ✰✾✂✍✵ ✺ ✡ ✮ ☞r☎ ✦ ✟ ✦✧✫✭✥ ✎ ✥ ✟ ★✩❆

❉ ✂❹✶✧✂ ✫ ☎ ✺ ✥ ✎ ✥ ✎ ✌ ✥✧★✩✥ ✡ ✮ ✰✾✂✍✟ ✫✭✦ ✎ ✡ ✂ ✮✍★✩❄ ✡ ✎❃✡ ★ ✡ ✫ ☎✖✂✍✟☛✎ ✦✧✮ ✎❃✎✷✂
✫✭✥✧✮ ✎ ✡ ✂ ✮✭✹✍✦ ✎ ✥ ✂✱✰✖✡ ✮✏★ ✎ ✦✧✺ ✺ ✦ ✎ ✡ ✂ ✮✭✦✧✮✍✹ ✎✷✝✩☎ ✥ ✂✍✰✍☎ ✺ ✦ ✎✷✰✾✂✍✟ ✫✭★✄✿☛➈✍❄ ↕ ✺ ✥ ☞ ★♠❆ ❆ ❆ ❈☛❆
❪❣✥✧✮✏✥ ✟ ✦✧✺ ✺ ✝ ❄❜✽ ✌ ✥✧✮ ✎ ✌ ✥ ✟ ✥ ✡ ★❳✮ ✂t✶ ✺ ✥✧✦✧✮ ✡ ✮ ☞❵✂ ✮ ✎✷✌ ✥❿★ ✎ ✟☛✵✏✶✧✎✷✵✏✟ ✥✧❄
✹✍✥ ❱ ✥✧✺ ✂✆☎ ✫❂✥✧✮ ✎④✂✍✰P✕✖✡ ✂✍✰✾✂✱✵ ✺ ✡ ✮ ☞s✶ ✦✧✮ ✕ ✥❊✫ ✂ ✹ ✡✷✰✾✡ ✥✧✹ ✕✞✝ ✹ ✡ ★ ✟❁✵✬☎✖✎ ✡ ❱ ✥
☎✖✌ ✥✧✮ ✂ ✫❂✥✪✮ ✂ ✮❦✿ ✡ ✫ ☎✖✂✍✟☛✎ ✦✧✮ ✎❡✶ ✺ ✡ ✫✳✦ ✎ ✡ ✶ ✥ ❱ ✥✪✮ ✎ ❈☛❆✄✈ ✟☛✂ ✫ ✎ ✌ ✥ ✡ ✮✍★ ✎ ✦✧✺ ✺ ✦ ✎ ✡ ✂ ✮
✹✍✦ ✎ ✥✧❄ ✡ ✎❢✡ ★ ☎✖✂ ★✩★ ✡ ✕ ✺ ✥ ✎ ✂❀✰✾✂ ✺ ✺ ✂ ✽ ✎ ✥✪✫ ☎✖✂✍✟ ✦✧✺❢✥ ❱✏✂ ✺ ✵✍✎ ✡ ✂ ✮ ✂✱✰ ✫✳✦ ✟☛✡ ✮✏✥
☞✏✟☛✂ ✽ ✎✷✌❦✰✾✂✍✟ ✥✧✦ ✶✧✌ ★ ✎ ✟☛✵✏✶✪✎ ✵✏✟ ✥❩✦✪✮✍✹ ✎ ✂❦✟ ✥ ✶✧✂✍❱ ✥ ✟✘✶ ✺ ✡ ✫❂✦ ✎ ✡ ✶ ✥ ❱ ✥✪✮ ✎ ★✩❆♠➔✉✥
✶ ✦✧✮▲✫✭✥✧✦✧★ ✵✏✟ ✥ ✎✷✌ ✥ ✡ ✮ ✰ ✺ ✵ ✥✪✮ ✶ ✥ ✂✍✰❦✎✷✝✩☎ ✥ ✂✍✰ ★ ✎ ✟☛✵✏✶✧✎✷✵✏✟ ✥ ✂ ✮▲✫✭✦ ✟☛✡ ✮✏✥
☞✏✟☛✂ ✽ ✎✷✌●✶✧✂ ✺ ✂ ✮ ✡ ★✩✦ ✎ ✡ ✂ ✮✏❆❙✈ ✂✍✟ ✥✧✲✏✦✪✫ ☎ ✺ ✥ ✶✧✂ ✮✍★ ✡ ✹✍✥ ✟☛✡ ✮ ☞●✎ ✌ ✥ ✌✏✡ ☞✱✌
✎ ✥✪✫ ☎ ✥ ✟ ✦ ✎ ✵✏✟ ✥ ✂ ✮❩✦ ✎ ✂✍✟☛✶✧✌ ✐✩✦ ✶✧❑ ✥ ✎ ❄ ✡ ✎▼✡ ★✘✺ ✡✷❑ ✥✧✺ ✝❩✎ ✌ ✦ ✎▼✎ ✌ ✥ ✎ ✌✏✡ ✶✪❑ ✮✏✥✧★✬★ ✂✍✰
✕✖✡ ✂✍✰✾✂✍✵ ✺ ✡ ✮ ☞ ✽ ✡ ✺ ✺ ✕ ✥✳✺ ✥✪★✩★ ✡ ✫ ☎✖✂✍✟☛✎ ✦✧✮ ✎✞✡ ✮❧★ ✵✏✟❁✰ ✦ ✶ ✥ ✎✷✌ ✦✧✮ ✂ ✮❧✦ ✶ ✺ ✦✪★✩★ ✡ ✶ ✦✧✺
✐✩✦ ✶✧❑ ✥ ✎ ❆

PATTERNS OF DEVELOPMENT FOR DOMINANT 
TYPES OF MARINE GROWTH IN GULF OF GUINEA ⑨ ✵✏✟☛✡ ✮ ☞ ✥ ❱ ✥ ✟❁✝ ★ ✎ ✟☛✵✏✶✧✎✷✵✏✟ ✥ ➆ ★✣✺ ✡✷✰ ✥✉★ ☎ ✦✧✮✏❄ ✡ ✎ ✫✭✦ ✝✼☞✏✂✼✎✷✌✏✟☛✂✍✵✍☞✏✌ ✦
★ ✵✏✶✧✶ ✥✪★✩★ ✡ ✂ ✮ ✂✍✰▲✶✪✌ ✦✧✮ ☞ ✥✧★ ✂✍✰❊✰✾✂✍✵ ✺ ✡ ✮ ☞❹✎✷✝✩☎ ✥ ✎ ✌ ✦ ✎❀✶✧✂ ✺ ✂ ✮ ✡ ★✩✥ ✡ ✎ ★
✵ ✮✏✹✍✥ ✟ ✽✚✦ ✎ ✥ ✟ ★ ✵✏✟☛✰ ✦ ✶ ✥✧★✩❆❡❘☛✮ ✡ ✎ ✡ ✦✧✺ ✂✍✟☛☞ ✦✧✮ ✡ ★✬✫✭★❧✦ ✟ ✥ ✕ ✦ ✶✧✎ ✥ ✟☛✡ ✦ ✰✾✂✍✟ ✫ ✡ ✮ ☞ ✦
✺ ✦ ✝ ✥ ✟✘✂✍✰ ★✩✺ ✡ ✫✭✥ ✂✍❱ ✥ ✟✘✎ ✌ ✥ ☎ ✺ ✦ ✎✷✰☛✂✍✟ ✫✭★❥★ ✵✏✟☛✰ ✦ ✶ ✥◆✽ ✡ ✎✷✌✏✡ ✮ ✎ ✽ ✂❦✂✍✟✘✎ ✌✏✟ ✥✧✥
✽✚✥✧✥ ❑ ★✩❆❃❉ ✌ ✥ ✝➙✶ ✦ ✵ ★✩✥❿✦ ✶✪✌ ✦✪✮ ☞ ✥ ✡ ✮ ☎✖✌✍✝ ★ ✡ ✶ ✦✧✺❀✦✪✮✏✹ ✶✪✌ ✥✪✫ ✡ ✶ ✦✧✺
☎✖✟☛✂✆☎ ✥ ✟☛✎ ✡ ✥✧★ ✂✍✰ ★ ✎ ✥✧✥✧✺✯★ ✵✏✟❁✰ ✦ ✶ ✥✴✦✧✮✏✹ ☎ ✦ ❱ ✥ ✎ ✌ ✥✘✽❡✦ ✝✳✰✾✂✍✟❞✶✧✂ ✺ ✂ ✮ ✡ ★✩✦ ✎ ✡ ✂ ✮ ✕✞✝
✂✍✎ ✌ ✥ ✟✚✂✍✟☛☞ ✦✧✮ ✡ ★✬✫✭★ ➃☛➣✍➄ ❆ ✁✄✂ ✺ ✂ ✮ ✡ ★✩✦ ✎ ✡ ✂ ✮ ☎✖✟☛✂✍✶ ✥✧★✩★✩✥✧★✳✽ ✌✍✡ ✶✧✌P✟ ✥✧★ ✵ ✺ ✎ ✦ ✰✾✎ ✥ ✟
✹✍✥ ☎ ✥✧✮✏✹ ✂ ✮❨★✩✥ ❱ ✥ ✟ ✦✧✺ ☎ ✦ ✟ ✦✧✫❂✥ ✎ ✥ ✟ ★❩★ ✵✏✶✪✌ ✦✧★ ☞ ✥ ✂✍☞✏✟ ✦ ☎✞✌✏✡ ✶ ✦✧✺✘✺ ✂✍✶ ✦ ✎ ✡ ✂ ✮✏❄
✽✚✦ ✎ ✥ ✟ ✹✍✥ ☎✖✎ ✌ ❄ ✎ ✥✪✫ ☎ ✥ ✟ ✦ ✎✷✵✏✟ ✥✧❄❳★✩✥✧✦✧★ ✂ ✮✏❄ ☎ ✺ ✦ ✎ ✰✾✂✍✟ ✫➛✹✍✥✧★ ✡✷☞ ✮②✦✧✮✏✹
✂✆☎ ✥ ✟ ✦ ✎ ✡ ✂ ✮✏★✩❆

❘☛✮ ✎ ✌✏✡ ★✴★✩✥ ✶✧✎ ✡ ✂ ✮✏❄✞✽✚✥❥✹✍✥✧★ ✶✧✟☛✡ ✕ ✥❥✫✭✦❁✐ ✂✍✟✸✎ ✝✩☎ ✥✧★ ✂✍✰ ✫✭✦ ✟☛✡ ✮✏✥ ☞✏✟☛✂ ✽ ✎ ✌
✦✧✮✏✹ ✎✷✌ ✥ ✡ ✟❣☎✖✟☛✂✍✰✾✡ ✺ ✥✧★ ☎✖✟ ✥✧★✩✥✧✮ ✎❂✡ ✮ ✎ ✌ ✥④❪ ✵ ✺ ✰❢✂✍✰ ❪ ✵✏✡ ✮✏✥✧✦④✿☛✈ ✡✷☞✏✵✏✟ ✥ � ❈☛❆
✛ ✦ ✟☛✡ ✮✏✥ ☞✏✟☛✂ ✽ ✎ ✌④✌ ✥ ✟ ✥ ✌ ✦✪★❢✦✣★ ✡✷☞ ✮ ✡✷✰✾✡ ✶ ✦✪✮ ✎❣✡ ✫ ☎ ✦ ✶✧✎❣✂ ✮ ✎ ✌ ✥✣✺ ✂✍☞✍✡ ★ ✎ ✡ ✶ ★
✦✧✮✏✹ ✶✧✂ ★ ✎✒✂✍✰ ★ ✎ ✟❁✵✏✶✧✎ ✵✏✟ ✦✧✺ ✡ ✮✏★ ☎ ✥ ✶✧✎ ✡ ✂ ✮✘✦✧✮✏✹✭✫❂✦ ✡ ✮ ✎ ✥✪✮✏✦✪✮ ✶ ✥✧❆

Figure 1. Studied regions  in Gulf of Guinea  
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ã❅➱❙✃ ❐❴❐❁➬✬Ù ➬✬ß✬❒ ➬✬á❙❐❁❮✪ß✬➷❙Ô✬❐
�������� � =<
Û

�������� � =>
❆❛❘☛✮ ✰ ✦ ✶✧✎ ❄✘✦✪★ ✎ ✥✧★ ✎ ★ ✂✱✰ ✦ ✵✏✎✷✌✏✂✍✟ ★P✹ ✂ ✮ è✾✎✳✶✧✂✍❱ ✥ ✟❧✎✷✌ ✥

✽ ✌✍✂ ✺ ✥ ✟ ✦✪✮ ☞ ✥ ✂✍✰r✁ ✹ ✰✾✂✍✟ ✦ ☞✏✡✷❱ ✥✪✮ ✟ ✦✪✮ ☞ ✥ ✂✍✰ ➌ ✶ ❄✯✥✧⑦ ✵ ✦ ✎ ✡ ✂ ✮❢✿ ➊ ❈ ✡ ★✚✮ ✂✍✎
✦✧✺✷✽❡✦ ✝ ★ ❱ ✥ ✟☛✡✷✰✾✡ ✥✧✹❴✦✧✮✏✹❴q✯✿ ✁ ✹✍❈✍✌ � ❆✭➔✉✥ ✶✧✌✏✂✍✡ ✶ ✥ ✌ ✥ ✟ ✥ ✎ ✂ ✦ ✰✾✰ ✥ ✶✧✎❅✎ ✌ ✥
✟ ✥✧★ ✡ ✹ ✵ ✥ ✂✍✰❅☎✖✟☛✂✆✕ ✦ ✕✖✡ ✺ ✡ ✎ ✝ ✿ � ♣✾q✯✿ ✁ ✹✍❈☛❈ ✵ ✮ ✡ ✰✾✂✍✟ ✫✭✺ ✝❜✂ ✮❜✥✧✦ ✶✪✌ q✯✿ ✁ ✹✏✎ ❈☛❷
✽✚✥ ✡✷☞✍✌✏✎❳✂✍✰ ✹ ✡ ★ ✎ ✟☛✡ ✕✖✵✏✎ ✡ ✂ ✮ ✎ ✦ ✡ ✺✷★t✦ ✟ ✥ ✡ ✮ ✶✧✟ ✥✧✦✧★✩✥✧✹✍❷ ✡ ✎ ✺ ✥✧✦✧✹✍★ ✎ ✂
✶✧✂ ✮✏★✩✥ ✟☛❱ ✦ ✎ ✡✷❱ ✥ ✟ ✥✧★ ✵ ✺ ✎ ★✩❆

Results ➍ ✥ ✎❝✵ ★ ✶✧✂ ✮✏★ ✡ ✹✍✥ ✟ ✦✘★ ✡ ✎ ✥ ✡ ✮ ✟ ✥ ☞✏✡ ✂ ✮ ✗ ✽ ✡ ✎ ✌ ✦❂✽✚✦ ✎ ✥ ✟ ✹✍✥ ☎✖✎ ✌❥✂✍✰❞➊ ❸
✫❴✦✪✮✏✹❃✦ ❱ ✥ ✟☛✎ ✡ ✶ ✦✧✺ ✶✧✂ ✫ ☎✖✂ ✮✏✥✪✮ ✎✇✂✍✰ ✹ ✡ ✦✪✫❂✥ ✎ ✥ ✟❡� ✫❴✺ ✂✍✶ ✦ ✎ ✥✧✹✭✦ ✎ ✹✍✥ ☎✖✎ ✌✘⑥ ❸
✫ ✵ ✮✏✹✍✥ ✟ ✽❡✦ ❱ ✥ ✶✧✟ ✥✧★ ✎ ★✩❄▼★ ✵✬✕ ✫ ✡ ✎ ✎ ✥✧✹ ✎ ✂ ✥✧✲ ✎ ✟ ✥✧✫❂✥❬★ ✎ ✂✍✟ ✫✭★✩❆ ✙ ✥✧✦❧★ ✎ ✦ ✎ ✥✧★
☎ ✦ ✟ ✦✧✫❂✥ ✎ ✥ ✟ ★ ✶✧✂ ✫❂✥ ✰✾✟☛✂ ✫ ➃⑧� ❸ ➄ ❆✸✤ ✡ ☞✍✡ ✹❨✫❂✦ ✟☛✡ ✮✏✥ ☞✏✟☛✂ ✽ ✎✷✌④✶✧✂ ✮✏★ ✡ ✹✍✥ ✟ ✥✧✹
✦ ✟ ✥ ✕ ✦ ✟ ✮✏✦ ✶ ✺ ✥✧★❖✦ ✶✧✶✧✂✍✟ ✹ ✡ ✮ ☞▲✎ ✂❊✰✾✡✷☞✏✵✏✟ ✥ ⑥ ❷ ✡ ✎ ✺ ✥✧✦✧✹✍★ ✎ ✂ ✦ ✟ ✥✧✺ ✦ ✎ ✡ ❱ ✥
✟☛✂✍✵✏☞✏✌ ✮✏✥✪★✩★ ✂✱✰ ❸✍❆ ❸✍➇ ↕ ❆r✈ ✡ ☞✍✵✏✟ ✥ � ➇ ☎✖✟ ✥✧★✩✥✧✮ ✎ ★ ✎ ✌ ✥❩✹ ✡ ★ ✶✧✟ ✥ ✎ ✥ ☎✖✟☛✂✆✕ ✦ ✕✖✡ ✎✷✝
✹✍✥✧✮✏★ ✡ ✎✷✝❂✂✱✰✖✁ ✹ ✕ ✦✧★✩✥✧✹ ✂ ✮ ✗ q✯❘ ✟ ✥ ☞✏✵ ✺ ✦ ✎ ✡ ✂ ✮✍★ ➃⑧� ➇ ➄ ❫ ❱ ✦✧✺ ✵ ✥ ✂✆✕✖✎ ✦ ✡ ✮✏✥✧✹ ✰✾✂✍✟
✁ ✹ ✡ ★ � ❆ ➇ ➣ ❆❦❘ ✎④✡ ★ ✶✧✂ ✫ ☎✞✵✏✎ ✥✪✹ ✰✾✟☛✂ ✫ ✦ ❱ ✥ ✟ ✦ ☞ ✥ ✂✱✰ ➌ ✶ ✿ ⑥ ➇✱❆ ➈ ➣ ❈
✶✧✂ ✫ ☎✞✵✏✎ ✥✧✹ ✰✾✟☛✂ ✫ ✟ ✥✪★ ☎✖✂ ✮✏★✩✥❿★ ✵✏✟☛✰ ✦ ✶ ✥ ✂✍✰ ➅ ✦✪✮✏✹❵✥✧⑦ ✵ ✦ ✎ ✡ ✂ ✮ ⑥ ❆
✗ ★✩★ ✵ ✫ ✡ ✮ ☞❿✎ ✌ ✦ ✎✔✎✷✌✏✡ ★ ❱ ✦✧✺ ✵ ✥ ✡ ★❊✦❳✫✭✥✧✦✪✮ ❱ ✦✧✺ ✵ ✥✧❄ ☎✖✟☛✂✆✕ ✦ ✕✖✡ ✺ ✡ ★ ✎ ✡ ✶
✫ ✂ ✹✍✥✧✺ ✺ ✡ ✮ ☞❂✡ ★ ✎✷✌ ✥✧✮ ✂✆✕✖✎ ✦ ✡ ✮✏✥✧✹ ✕✞✝❂✵ ★ ✡ ✮ ☞❂✎ ✽ ✂✳❱ ✦✧✺ ✵ ✥✪★ ✂✍✰❤✶✧✂ ✥ ✰☛✰✾✡ ✶✧✡ ✥✪✮ ✎✇✂✍✰
❱ ✦ ✟☛✡ ✦ ✎ ✡ ✂ ✮❍✿☛➇✍❸④ø ✂ ✮ ✰☛✡ ☞✍✵✏✟ ✥ � ➈✍❄ �✆➊ ø ✂ ✮ ✰✾✡ ☞✍✵✏✟ ✥ �✆➊ ❈ ✶✧✂ ✮✏★ ✡ ★ ✎ ✦✧✮ ✎
✽ ✡ ✎✷✌◆✶✪✵ ★ ✎ ✂ ✫ ✡ ✮ ✟ ✥✧✺ ✡ ✦ ✕✖✡ ✺ ✡ ✎✷✝ ✦✧✮✏✦✪✺ ✝ ★ ✡ ★ ➃⑧� ➈ ➄ ❆✞❉ ✌ ✥✧★✩✥ ✟ ✥✧★ ✵ ✺ ✎ ★❂✺ ✥✧✦✧✹✱★ ✎ ✂
✶✧✂ ✮ ✶ ✺ ✵ ✹✍✥ ✎✷✌ ✦ ✎✞✎ ✌ ✥❥✮ ✂✍✟ ✫❂✦✧✺ ☎ ❆ ✹✍❆ ✰ ❆ ✡ ★✴✮ ✂✍✎ ★ ✵✍✡ ✎ ✦ ✕ ✺ ✥ ✰✾✂✍✟ ✦ ✁✄✂✍❶❜✂✍✰ ➇✍❸
ø➐✦✧✮✏✹➞✦✧✮✏✹ ✎ ✌ ✦ ✎ ✦❨★ ✎ ✦✪✮✏✹✍✦ ✟ ✹❴✦ ☎✍☎✖✟☛✂ ✦ ✶✧✌❦✕ ✦✧★✩✥✧✹ ✂ ✮ ✗ q✯❘❩✦✧✮✏✹❴✦
❪ ✵ ✫ ✕ ✥✧✺ ☎ ❆ ✹✍❆ ✰✴✡ ★❅✫ ✂✍✟ ✥ ✶✧✂ ✮ ❱ ✥✪✮ ✡ ✥✧✮ ✎✸✡ ✮ ✎✷✌✏✡ ★ ✶ ✦✧★✩✥✧❆♠✤✄✥✪★ ✵ ✺ ✎ ★❅✦ ✟ ✥ ✵ ✮
✶✧✂ ✮✏★✩✥ ✟☛❱ ✦ ✎ ✡✷❱ ✥ ✡✷✰ ✦ ✁✄✂✍❶❖✂✍✰♠�✆➊ ø ✡ ★▼★✩✥✧✺ ✥ ✶✧✎ ✥✧✹✍❆

CONCLUSION. ❉ ✌ ✥ ☎ ✦ ☎ ✥ ✟❥☎✖✟ ✥✧★✩✥✧✮ ✎ ★ ✟ ✥✧★ ✵ ✺ ✎ ★ ✂✍✰ ✫✭✦ ✟☛✡ ✮✏✥ ☞✏✟☛✂ ✽ ✎ ✌✭✡ ✮✏★ ☎ ✥ ✶✧✎ ✡ ✂ ✮✏★ ✡ ✮
❪ ✵✏✡ ✮✏✥✧✦❡❪ ✵ ✺ ✰ ✦✪✮✏✹❂★ ✵✍☞✏☞ ✥✪★ ✎ ★r★ ✂ ✫✳✥✚✽✚✦ ✝ ★ ✰✾✂✍✟ ✦ ✕ ✥✧★ ✎✧☎✖✟ ✦ ✶✧✎ ✡ ✶ ✥ ✡ ✮ ❱✏✡ ✥✪✽
✎ ✂❭✡ ✮ ✎ ✟☛✂ ✹ ✵✏✶ ✥ ✎ ✌ ✥✧★✩✥❬✹✍✦ ✎ ✦ ✡ ✮✣✦ ☞ ✺ ✂✆✕ ✦✧✺♠★ ✶✧✌ ✥✪✫✭✥ ✰✾✂✍✟✴✡ ✮✏★ ☎ ✥ ✶✧✎ ✡ ✂ ✮❭✦✧✮✏✹
✶ ✺ ✥✧✦✧✮ ✡ ✮ ☞P☎ ✺ ✦✧✮✍✮ ✡ ✮ ☞ ✦✪✮✏✹❖★ ✎ ✟☛✵✏✶✧✎✷✵✏✟ ✦✧✺✘✦✧✮✏✦✪✺ ✝ ★ ✡ ★✩❆❣❘❁✮ ☎ ✦ ✟☛✎ ✡ ✶✧✵ ✺ ✦ ✟ ★ ✂ ✫✭✥
★ ✵✏✟ ☎✖✟☛✡ ★ ✡ ✮ ☞♦☎✖✟☛✂✍✰✾✡ ✺ ✥✧★ ✂✍✰ ✫✭✦ ✟☛✡ ✮✏✥ ☞✏✟☛✂ ✽ ✎✷✌t✎✷✌✏✡ ✶✧❑ ✮✏✥✧★✬★♦✫ ✵ ★ ✎❺✕ ✥
✶✧✂ ✮ ✰✾✡ ✟ ✫✭✥✧✹➋✽ ✡ ✎✷✌ ✦ ✟ ✥✧✦✧✺ ✂✆✕ ✐✩✥ ✶✧✎ ✡ ❱ ✥ ✂✍✰ ✫✭✥✧✦✪★ ✵✏✟ ✥✪✫✭✥✧✮ ✎ ★♦✥ ✟☛✟☛✂✍✟
✥✧★ ✎ ✡ ✫✭✦ ✎ ✡ ✂ ✮✏❆✍❘ ✎ ✺ ✥✧✦✧✹✍★ ✎ ✂❂✶✧✂ ✮ ✶ ✺ ✵ ✹✱✥ ✎ ✌ ✦ ✎ ✦✚✫ ✂✍✟ ✥ ✟ ✦ ✎ ✡ ✂ ✮✏✦✧✺✒✦✧✮✏✹❂✹✍✥ ✎ ✦ ✡ ✺ ✥✧✹



➓ ✁✄✂✆☎✞✝✠✟☛✡ ☞✍✌✏✎✒✑✔✓✍✓✍✓✍✓✄✕✖✝✘✗✚✙✜✛✣✢

★ ✎ ✦✧✮✏✹✍✦ ✟ ✹ ✡ ★❥✮✏✥✧✥✧✹✍✥✧✹✍❄ ✡ ✰▼☎✖✂ ★✩★ ✡ ✕ ✺✷✥❬★ ✌ ✦ ✟ ✥✧✹ ✕✞✝✣✎ ✌ ✥ ✂✍✡ ✺♠❘☛✮✏✹ ✵ ★ ✎ ✟❁✝ ❄ ✰✾✂✍✟
✛ ✦ ✟☛✡ ✮✏✥✳❪ ✟☛✂ ✽ ✎ ✌❧✟ ✥ ☎✖✂✍✟☛✎ ★✩❆❤✈ ✵✏✟☛✎✷✌ ✥ ✟ ✽ ✂✍✟☛❑❧✡ ★❣✮✏✥✧✥✧✹✍✥✧✹ ✰✾✂✍✟♠✶✧✂✍✟☛✟ ✥✧✺ ✦ ✎ ✡ ✂ ✮
✦✧✮✏✦✧✺ ✝ ★ ✡ ★ ✕ ✥ ✎ ✽✚✥✧✥✪✮❭✫❂✦ ✟☛✡ ✮✏✥ ☞✏✟☛✂ ✽ ✎✷✌ ✹✍✦ ✎ ✦❬✦✧✮✏✹❦✫❂✥ ✎ ✂✍✶ ✥✧✦✧✮✣✹✍✦ ✎ ✦✧❆✄❘ ✰ ✦
✶✧✂✍✟☛✟ ✥✧✺ ✦ ✎ ✡ ✂ ✮ ✡ ★ ✰✾✂✍✵ ✮✏✹✍❄ ☎✖✂ ★✩★ ✡ ✕ ✺ ✥❣✥✧✲ ✎ ✟ ✦ ☎✖✂ ✺ ✦ ✎ ✡ ✂ ✮ ✎ ✂ ✮✏✥✪✽❺★ ✡ ✎ ✥✧★♠✫ ✵ ★ ✎✧✕ ✥
✹ ✡ ★ ✶✧✵ ★✬★✩✥✧✹✍❆✱❉ ✌ ✥ ✵ ★✩✥ ✂✱✰ ✫✭✥ ✎ ✂✍✶ ✥✧✦✪✮❂✹✍✦ ✎ ✦ ✰✾✂✍✟✍☎✖✟☛✂✆✕ ✦ ✕✖✡ ✺ ✡ ★ ✎ ✡ ✶ ✫ ✂ ✹✍✥✧✺ ✺ ✡ ✮ ☞
✂✍✰✭✌✍✝ ✹ ✟☛✂ ✹ ✝ ✮✏✦✪✫ ✡ ✶✣✶✧✂ ✥ ✰☛✰✾✡ ✶✧✡ ✥✧✮ ✎ ★ ✡ ★ ✡ ✮ ✎ ✟☛✂ ✹ ✵✏✶ ✥✧✹✍❆❡❉ ✌ ✥❭✫❂✦ ✟☛✡ ✮✏✥✣✺ ✂ ✦✧✹
✶✧✂ ✫ ☎✞✵✏✎ ✡ ✮ ☞ ✮✏✥✧✥✧✹✍★ ✎ ✂❺✡ ✮ ✎ ✟☛✂ ✹ ✵✏✶ ✥ ✎ ✌ ✥✧★✩✥ ✟ ✥✧★ ✵ ✺ ✎ ★ ✡ ✮ ✌✍✝ ✹ ✟☛✂ ✹ ✝ ✮✏✦✪✫ ✡✷✶
✹✍✥✧★ ✡ ☞ ✮❃★ ✎✷✵ ✹ ✡ ✥✧★✩❷ ✡ ✮ ☎ ✦ ✟☛✎ ✡ ✶✧✵ ✺ ✦ ✟ ❄❥✦✧✮❃✦✧★✩★ ✂✍✶✧✡ ✦ ✎ ✡ ✂ ✮ ✂✱✰ ✥✧✦ ✶✧✌ ✫✭✦ ✟☛✡ ✮✏✥
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Figure 2. Distributions of fouling organisms with time 
on typical structures established in region "A" 

Figure 3. Distributions of fouling organisms on 
typical structures established in region "B". 

Figure 4. Distributions of fouling organisms on 
typical structures established in region "C". 

Figure 5. Distributions of fouling organisms on 
typical structures established in region "D". 

Figure 6. Profiles of hard fouling with depth at 
inspection date given, region "A".   
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Figure 7. Profiles of hard fouling with depth at 
inspection date given, region "B". 

Figure 8. Profiles of hard fouling with depth at 
inspection date given, region "C".  

Figure 9. Profiles of hard fouling with depth at 
inspection date given, region "D".  

Figure 10. Profiles of hard fouling as a function of 
time in civil years ; each curve corresponds to a 

given date of implantation- depth 20m, region "C" 

Figure 11. Modeling of marine growth in region "B" – 
Water depth: 20m 

Figure 12. Modeling of marine growth in region "C" – 
Water depth: 20m 

Age of structures at the time of inspection: 14 years
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Figure 13. Drag coefficient probability 
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Figure 14. Probability density of drag coefficient 
 (CoV 30%) 

CoV = 15%
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Figure 15. Probability density of drag coefficient 
 (CoV 15%) 
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