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· Chromophyta
· Phaeophytes – brown seaweeds, kelps (5 MYA became dominant)

· Form complex multicellular thalli – cell walls contain alginic acid gel (that keeps them from being torn apart by waves) and is used in food products

Simple branching filaments → complex parenchymatous thalli w/differentiated cells
· Ectocarpales – branched filaments, blades – isomorphic alternation of generations

· Ectocarpus: fuzzy brown bunch of filaments typically attached to rocks

· Life-cycle: produces plurilocular sporangium. Gametophyte (N) produces gametes that fuse into a zygote which attaches to a rock.  It grows into a sporophyte (2N) that looks like a gametophyte but makes a unilocular sporangium (2N) that undergoes meiosis and produces zoospores that form a gametophyte (N)

· Ex: Dityota, Padina (has CaCO3 to reduce grazing)

· Laminariales – kelps – parenchymatous growth (3D) differentiated tissues/cells – heteromorphic alternation of generations
· Kelps: most dominant group around the world. Found in areas of upwelling (cool, nutrient rich rocky shores of a continent)

· Winds blow away from shore so water comes up to replace what’s blown away. Current cause upwelling too

· Laminaria:  one of the top 2 or 3 world aquacultures in terms of value

· Konbu – big ocean farms in China and Japan

· Life-cycle: undergoes meiosis to form zoospores (N) that form filaments.  These filaments produce gametes that fuse to form a zygote which forms the 2N thallus.

· Mann 1973: studied Laminaria ecology off Nova-Scotia and discovered despite cold dark conditions kelp beds were very productive (10 tons/ha). Also punched hole in fronds and found as blade got bigger the hold stayed in the same place (tip of blade) so they found growth is at conjunction of stipe and blade.
· Sugars (food reserves) stored in holdfasts allows growth, supports fast early spring growth, gets ahead of phytoplankton blooms (when blades die away in winter when no light, this is the resting stage)

· Macrocystis: “giant kelps” 

· Most are 10-20m long but can reach 60m

· Lives in upwelling region of pacific coast along rocky shores (e.g. Monterey CA – Cannery Row)

· One of the most complicated marine food webs

Humans harvest → kelps ← eaten by abalone/sea urchins ← eaten by sea otters ← humans hunted 

 

· 1800s humans killed sea otters and the urchin pop exploded. Kelp was greatly reduced

· No sea otter hunting now

· WWII company harvested blades for alginates in great quantities

· Strict limits on harvesting.  However, sea urchins are delicacies in Japan.  There is a balance in US but not Mexico or Chile

· El Niño: direction of surface currents and winds in E Pacific so in west upwelling fails and water gets warm. Kelp die-offs in patches. Urchins migrate.  

· Global warming has big impacts

· El Niño and hurricanes more intense

· Higher orders: Sargassum, Fucus, Ascophyllum

· Fucules – parenchymaons and no free living haploid stage – gametophytes (sperm and egg) retained on sporophyte in receptacles.  Sperm is released and egg is fertilized on parent
humans fish








