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ɺɺɽɼɽʅʀɽ 



ʄʆʈʉʂʀɽ ɺʆɼʆʈʆʉʃʀ-ʄɸʂʈʆʌʀʊʓ (ʘʥʛʣ. çseaweedsè) 

ɹʫʨʳʝ ʚʦʜʦʨʦʩʣʠ  

(Phaeophyceae, Ochrophyta) 

ʂʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ  

(Rhodophyta) 

ɿʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ (Ulvophyceae, Chlorophyta) 



1. 2. 3. 

4. 5. 6. 7. 

ʌʀʊʆɹɽʅʊʆʉ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʦʨʩʢʦʛʦ ʬʠʪʦʙʝʥʪʦʩʘ: 

1-3- ʬʫʢʫʩʦʚʳʝ ʚʦʜʦʨʦʩʣʠ: 1- Pelvetia, 2- Fucus, 3- Ascophyllum,  

4-5- ʢʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ: 4- Porphyra, 5- Polysiphonia,  

6- ʣʘʤʠʥʘʨʠʝʚʳʝ ʚʦʜʦʨʦʩʣʠ: Laminaria, 7- ʫʣʴʚʦʚʳʝ ʚʦʜʦʨʦʩʣʠ: Ulva 



ɿʆʅʓ ʇʈʀʃʀɺʆɺ ʀ ʆʊʃʀɺʆɺ 

ʩʫʧʨʘʣʠʪʦʨʘʣʴ 

ʣʠʪʦʨʘʣʴ ʩʫʙʣʠʪʦʨʘʣʴ 

ʣʠʪʦʨʘʣʴ 



ʇʈʀɹʈɽɾʅɸʗ ɿʆʅɸ 



ɿʆʅɸʃʔʅʆɽ ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʄʆʈʉʂʀʍ 
ɹɽʅʊʆʉʅʓʍ ɺʆɼʆʈʆʉʃɽʁ  



ʉɸʈɻɸʉʉʆɺʆ ʄʆʈɽ 



ʈɸɿʅʆʆɹʈɸɿʀɽ ʄʆʈʉʂʀʍ 

ɺʆɼʆʈʆʉʃɽʁ-ʄɸʂʈʆʌʀʊʆɺ 



ɹʫʨʳʝ ʚʦʜʦʨʦʩʣʠ 

Ascophyllum nodosum 



ɹʫʨʳʝ ʚʦʜʦʨʦʩʣʠ 

ʇʦʨʷʜʦʢ Sphacelariales 

Sphacelaria 



ɹʫʨʳʝ ʚʦʜʦʨʦʩʣʠ 

ʇʦʨʷʜʦʢ Dictyotales 

Dictyota 



ɹʫʨʳʝ ʚʦʜʦʨʦʩʣʠ 

ʇʦʨʷʜʦʢ Desmarestiales 

ʧʩʝʚʜʦʧʘʨʝʥʭʠʤʘʪʦʟʥʦʝ ʩʣʦʝʚʠʱʝ 

Desmarestia 



ɹʫʨʳʝ ʚʦʜʦʨʦʩʣʠ 

Fucus Ascophyllum 

ʇʦʨʷʜʦʢ Fucales 

Cystoseira Sargassum 



ɹʫʨʳʝ ʚʦʜʦʨʦʩʣʠ 

ʇʦʨʷʜʦʢ 

Laminariales 

Laminaria Saccharina 

Alaria Postelsia 



ɹʫʨʳʝ ʚʦʜʦʨʦʩʣʠ 

çʇʦʜʚʦʜʥʳʡ ʣʝʩè (ʘʥʛʣ. çkelpè) 



Macrocystis 

ɹʫʨʳʝ ʚʦʜʦʨʦʩʣʠ 



ɹʫʨʳʝ ʚʦʜʦʨʦʩʣʠ 

Nereocystis 



ɹʫʨʳʝ ʚʦʜʦʨʦʩʣʠ 

ʇʦʨʷʜʦʢ Ectocarpales 



ʂʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ 

Corallina officinalis 



ʂʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ 

ʂʣʘʩʩ Bangiophyceae 

ʇʦʨʷʜʦʢ Bangiales 

Pyropia californica 

Porphyra leucosticta  



ʂʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ 

ʂʣʘʩʩ Rhodymeniophyceae 

ʇʦʨʷʜʦʢ Corallinales 

Corallina 

ɺ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʢʘʭ ʦʪʢʣʘʜʳʚʘʝʪʩʷ CaCO3  



ʂʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ 

Palmaria 

ʂʣʘʩʩ Rhodymeniophyceae 

ʇʦʨʷʜʦʢ Palmariales 



ʂʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ 

Ahnfeltia 

ʂʣʘʩʩ Rhodymeniophyceae 

ʇʦʨʷʜʦʢ Ahnfeltiales 

A. plicata ï ʧʨʦʤʳʰʣʝʥʥʳʡ 

ʘʛʘʨʦʬʠʪ ʥʘ ɹʝʣʦʤ ʤʦʨʝ 



ʂʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ 

Gracilaria 

ʂʣʘʩʩ Rhodymeniophyceae 

ʇʦʨʷʜʦʢ Gracilariales 

ɺʠʜʳ ʨʦʜʘ Gracilaria ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚʦ ʤʥʦʛʠʭ 

ʩʪʨʘʥʘʭ ʤʠʨʘ 



ʂʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ 

ʂʣʘʩʩ Rhodymeniophyceae 

ʇʦʨʷʜʦʢ Gigartinales 

Gigartina 

ʄʥʦʛʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʨʷʜʢʘ ʷʚʣʷʶʪʩʷ 

ʦʙʲʝʢʪʘʤʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ 

Chondrus Mastocarpus 



ʂʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ 

ʂʣʘʩʩ Rhodymeniophyceae 

ʇʦʨʷʜʦʢ Rhodymeniales 

Rhodymenia 



ʂʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ 

ʂʣʘʩʩ Rhodymeniophyceae 

ʇʦʨʷʜʦʢ Ceramiales 

Ceramium 

Polysiphonia 



ɿʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ 

Acetabularia 



ɿʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ 

ʂʣʘʩʩ Ulvophyceae 

ʇʦʨʷʜʦʢ Ulvales 

Ulva ï ʤʦʨʩʢʦʡ ʩʘʣʘʪ 

U. lactuca ï ʪʠʧʦʚʦʡ ʚʠʜ ʨʦʜʘ 

Enteromorpha  

E. intestinalis ï ʪʠʧʦʚʦʡ ʚʠʜ ʨʦʜʘ 



ɿʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ 

ʂʣʘʩʩ Ulvophyceae 

ʇʦʨʷʜʦʢ Siphonocladales  

Siphonoclaus 

Valonia Cladophora  



ɿʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ 

ʂʣʘʩʩ Ulvophyceae 

ʇʦʨʷʜʦʢ Dasycladales  

Dasycladus 

ʊʨʦʧʠʯʝʩʢʠʝ ʠ 

ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ ʚʠʜʳ 

Acetabularia ï ʦʪʣʠʯʥʳʡ ʤʦʜʝʣʴʥʳʡ ʦʙʲʝʢʪ 



ɿʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ 

ʂʣʘʩʩ Ulvophyceae 

ʇʦʨʷʜʦʢ Bryopsidales  

(Caulerpales)  

Bryopsis 

Caulerpa 

Caulerpa 

Caulerpa 



ɿʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ 

ʂʣʘʩʩ Ulvophyceae 

ʇʦʨʷʜʦʢ Bryopsidales  

(Caulerpales)  

Codium 

Halimeda 



ɿʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ 

ʂʣʘʩʩ Ulvophyceae 

ʇʦʨʷʜʦʢ Bryopsidales  

(Caulerpales)  

Udotea 

Penicillus (ʚ ʘʥʛʣ. çshaving brush plantè)  



ʀʉʇʆʃʔɿʆɺɸʅʀɽ  

ʄʆʈʉʂʀʍ  

ɺʆɼʆʈʆʉʃɽʁ-ʄɸʂʈʆʌʀʊʆɺ  ɺ 

ʍʆɿʗʁʉʊɺɽʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

ʏɽʃʆɺɽʂɸ 



 ʀʩʧʦʣʴʟʦʚʘʥʠʝ: 

Ç ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ (ʫʜʦʙʨʝʥʠʝ, ʢʦʨʤ ʜʣʷ ʩʢʦʪʘ) 

Ç ʇʠʱʘ 

Ç ʇʦʣʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ  

Ç ʂʫʣʴʪʫʨʥʳʡ ʘʩʧʝʢʪ (ʪʨʘʜʠʮʠʠ)  

ʇʈʀʂʃɸɼʅʆɽ ʀʉʇʆʃʔɿʆɺɸʅʀɽ  

ʄʆʈʉʂʀʍ ɺʆɼʆʈʆʉʃɽʁ-ʄɸʂʈʆʌʀʊʆɺ 

ʀʩʪʦʯʥʠʢ ʧʦʣʫʯʝʥʠʷ ʚʦʜʦʨʦʩʣʝʡ-ʤʘʢʨʦʬʠʪʦʚ: 

Ç ʇʨʠʨʦʜʥʳʡ ʩʙʦʨ 

Ç ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ 



ɺɽʉʔʄɸ ʂʆʅʂʈɽʊʅʓʁ  

(ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʲʝʢʪʘ),  

ʅʆ ʆʏɽʅʔ ʄʅʆɻʆɻʈɸʅʅʓʁ  

(ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ)  

ʇʈʀʄɽʈ 



ʆʪʜʝʣ Ochrophyta 

ʂʣʘʩʩ Phaeophyceae 

ʇʦʨʷʜʦʢ Laminariales 

ʈʦʜ Nereocystis 

Nereocystis luetkeana (K.Mertens) Postels & Ruprecht 

1840 

NEREOCYSTIS 



ʅʝʨʝʡ (ʛʨʝʯ. çɁɖɟŮɨɠè) - ʚ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʡ 

ʤʠʬʦʣʦʛʠʠ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʣʶʙʠʤʳʭ ʠ 

ʯʪʠʤʳʭ ʙʦʛʦʚ ʚʦʜʷʥʦʡ ʩʪʠʭʠʠ (ʤʦʨʷ): 

ʜʦʙʨʳʡ, ʤʫʜʨʳʡ, ʩʧʨʘʚʝʜʣʠʚʳʡ ʩʪʘʨʝʮ, 

ʦʣʠʮʝʪʚʦʨʝʥʠʝ ʩʧʦʢʦʡʥʦʡ ʤʦʨʩʢʦʡ 

ʛʣʫʙʠʥʳ, ʦʙʝʱʘʶʱʠʡ ʤʦʨʷʢʘʤ ʩʯʘʩʪʣʠʚʦʝ 

ʧʣʘʚʘʥʠʝ.  

Nereocystis luetkeana 



Friedrich Benjamin von L¿tke 

ʌʝʜʦʨ ʇʝʪʨʦʚʠʯ ʃʠʪʢʝ  

(1797-1882) 

ʈʫʩʩʢʠʡ ʤʦʨʝʧʣʘʚʘʪʝʣʴ, ʛʝʦʛʨʘʬ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʴ ɸʨʢʪʠʢʠ, ʘʜʤʠʨʘʣ, 

ʧʨʝʟʠʜʝʥʪ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʚ 1864-1882 

Nereocystis luetkeana 



ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ʄʆʈʉʂʀʍ  

ɺʆɼʆɼʆʈʆʉʃɽʁ-ʄɸʂʈʆʌʀʊʆɺ (kelp) 



ʂʘʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴé. 

Á ʃʠʩʪʦʚʳʝ ʧʣʘʩʪʠʥʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ, ʯʪʦʙʳ 
ʦʙʝʨʥʫʪʴ ʝʜʫ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʝʝ ʥʘ ʢʦʩʪʨʝ: ʝʜʘ ʙʫʜʝʪ 

ʛʦʪʦʚʠʪʴʩʷ ʠ ʥʝ ʛʦʨʝʪʴ! 

Á ʃʠʩʪʦʚʳʝ ʧʣʘʩʪʠʥʳ ʠ ʯʝʨʝʰʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʟʘʢʫʩʦʢ, ʩʘʣʘʪʦʚ, ʩʫʧʦʚ (ʤʠʩʦʩʠʨʫ) ʠ 

ʩʫʰʠ. 

Á ʇʫʟʳʨʴ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʯʘʰʢʫ ʠʣʠ ʙʘʥʢʫ ʜʣʷ 

ʭʨʘʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʩʧʝʮʠʡ ʥʘ ʢʫʭʥʝ. 

Á ʏʝʨʝʰʦʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʧʦʣʦʚʥʠʢ. 



ʂʘʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴé. 

Á ʀʟ ʧʫʟʳʨʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʝʟʘʥ ʩʚʝʪʠʣʴʥʠʢ 
ɼʞʝʢʘ.  

Á ʏʝʨʝʰʦʢ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʝʪʴʤʠ ʥʘ 

ʧʣʷʞʝ ʢʘʢ ʢʘʥʘʪ ʜʣʷ ʧʨʳʞʢʦʚ ʠʣʠ ʧʨʦʩʪʦ ʢʘʢ 

ʠʛʨʫʰʢʘ. 

Á ʂʦʨʝʥʥʳʝ ʞʠʪʝʣʠ ɸʣʷʩʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʜʣʠʥʥʳʡ ʯʝʨʝʰʦʢ ʚ ʢʘʯʝʩʪʚʝ ʣʝʩʢʠ ʜʣʷ ʣʦʚʣʠ 

ʨʳʙʳ. 

Nereocystis (ʚ ʘʥʛʣ. çbull whipè) 



ʂʘʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴé. 
Á ʀʟ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʪʘʣʣʦʤʘ ʤʦʛʫʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʳ 

ʤʫʟʳʢʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ.  



ʂʘʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴé. 
Á ʀʟ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʪʘʣʣʦʤʘ ʤʦʛʫʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʳ 

ʜʝʢʦʨʘʪʠʚʥʳʝ ʧʦʜʝʣʢʠ.  



ʂʘʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴé. 
Á ʏʝʨʝʰʦʢ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ 

ʪʘʢʝʣʘʞ. 

Á ʊʘʣʣʦʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʷʢʦʨʴ 

ʜʣʷ ʣʦʜʢʠ. 



ʋʊʀʃʀʊɸʈʅʓʁ ʇʆɼʍʆɼ: 

ʉʒɽɼʆɹʅʓɽ ʄʆʈʉʂʀɽ 

ɺʆɼʆʈʆʉʃʀ-ʄɸʂʈʆʌʀʊʓ 




