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Seaweed/Algae Aquaculture
· Third after freshwater fishes, mollusks (clams, oysters)

· In 1998 9.5 tons worth ($5.4 billion)

· Most production/consumption in Asia

· Nori – Porphyra (red)

· Wakame – Undaria (brown)

· Konbu – Laminaria (brown)

· Long list of other species – over 30 grown or harvested commercially

· Spirulina (blue green) for pigment/health food

· Microalgae (diatoms and greens) for mariculture feeds

· Kelp for alginates

· Gelidium, Gracilaria, other reds for agar/food

· Chondrus, Eucheuma for Carrageenan 

· Production Methods

· Simplest – spread rocks on bottom, provide cuttings to release spores

· Microalgae (40’s-60’s Chlorella Carnegie Inst)

· Seaweeds (1600’s)

· Modern methods – complete life cycle (1940’s – Kathleen Drew Baker)

· Porphyra (Nori)
· 1600’s started

· 1949 Conchocelis stage discovered

· Outdoor tanks w/oyster shells and shredded mature blades w/cochospores placed inside (winter-fall)
· Nori nets placed in tanks, get inoculated

· Blades grown on nets in shallow bays

· Spring/summer nets in tanks

· Laminaria (Konbu)
· Introduced to China 1927 – now China is the largest producer
· Indoor spore culture

· Spores can’t survive above 20°C so they are released in tanks w/chilled sea water – they settle on strings and blades grow out 10-15 cm

· They plant these in ocean (on a line w/floats that runs 60m or more. 1m lines hang off with weights to keep them down.  Seaweeds grow along rope)

· Farms are very extensive – have big effects on ecosystem

· Harvested, cleaned, dried and sold

· Gracilaria
· In Japan called “ogo” or “ogonori” (but they don’t grow so much of it – they buy it from other countries like Chile)
· In Hawaii it’s a fresh seafood (at first thought it’d be sold to Japan, but it’s sold to big Japanese population in Hawaii)
· They chop up ogo and mix it with raw fish, pine nuts, poke etc.

· $1 million/yr

· Two native kinds of ogo:

· Short ogo – “Limu Manauea”
· Long ogo –  “Limu Ogo”

· 1960’s wild harvest

· 1970’s over harvesting caused it to start disappearing.  Started growing non-native ogo in tank culture – they introduced a new species to Hawaii – officially declared it a native species – they really like it.

· Efforts to help native Hawaiians on Molokai
· Started seaweed aquaculture: Ke Kuaina (Hawaiian self-help group is a co-op)
· Started growing spores in tanks and natives would go plant them on reef in their “backyards.”  
· Also got shrimp farms going (they require ditches) and found out ogo grows real well in ditches.
· Sell harvests to Ke Kuaina.  
· KeKuaina puts in fertilizer tanks and then puts in into cages in a lagoon for 3 wks (they grow 3X as fast using their stored N).  The lagoon (clean water) cleans them up.

· KeKuaina sells it for $5/lb

· Dr. Glenn’s group trying something new now:

· Gracilaria Salicornia – introduced by accident in 1950’s – Dr. Glenn’s prof. tried to introduce it for aqualculture

· Hawaiians trying to get rid of this pest species

· Hiring people to harvest it for agar (freeze-thaw method)

· Also used for sports gels

· Agar + sugar solution lowers rate at which sugar’s released in bloodstream.

· Cosmetics, soaps 
