
BIOGEOCHEMISTRY AND GENOMES (BAG-1): 
AN OPEN OCEAN MESOCOSM DEPLOYMENT OFF HAWAII
(Daniela Böttjer and Steve Poulos)
  
   C‐MORE and GEOMAR (Germany) partnered to conduct an open ocean deployment of three free-floating mesocosms (Fig. 1A-D).  This collaboration provided the unique opportunity to not only test the feasibility of utilizing the mesocosms in the open ocean (the primary engineering objective), but also to examine the response of open ocean plankton assemblages to the addition of nutrients in different sized incubation vessels (the primary science objective). Our overall scientific aim was to study the response of ocean plankton to additions of nutrient mixtures containing NO3-, PO43-, Si(OH)4, and trace metals, relative to responses to nutrient mixtures containing NO3-, Si(OH)4, and trace metals (+P vs. –P mixtures).  

   Participants included scientists, engineers, and a diving team from multiple institutions; the cruise departed Honolulu, HI on December 1st 2011 aboard the UH R/V Ka’imikai-O-Kanaloa (KOK), steaming south to the leeward coast of the island of Hawaii. Upon arrival, three mesocosms were successfully deployed and deck-board incubation experiments were set up. The mesocosms and deck-board incubation experiments were sampled daily to examine changes in nutrient and particulate matter concentrations (N, P, Si), photosynthetic pigments, biomass and rates of plankton production. Numerous samples have been analyzed and some first preliminary findings suggest:

1. The largest response of the phytoplankton community in the mesocosms was found when a nutrient mixture included PO43- (biomass and production were 2-4 fold higher compared to the nutrient mixture lacking excess PO43- 
2. The response of the phytoplankton community in carboy experiments was different from that in the mesocosms. No large difference in phytoplankton biomass and production was observed between the –P and +P treatments. Instead, both were ~ 4 fold higher due to the addition of deepwater nutrients collected in 1000m from Station ALOHA. 

   We anticipate finalizing the remaining sample analysis within the next 1-2 month; in doing so, we hope to fully characterize how planktonic communities responded to the additions of nutrients and provide mass balances of numerous nutrient elements (C, N, P). 
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Fig. 1. Photographs showing the ‘BAG-1’ logo and the mesocosms (A-D). (Photo courtesy K. Björkman)
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