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GBF‐OOI Global Ocean Observatory 

The Overarching Goal

To understand the global ocean carbon cycle particularlyTo understand the global ocean carbon cycle, particularly 
the dynamics of the Global Biological Pump and its 
roles/effects over the ongoing Climate Change and 
radically improve our capacity to predict the Earth 
environment of the 21st century. 
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Universal Biogeochemical Elements:
Expressed in molC Si m2 yr-1 in this paper

Archaea

Expressed in molC, Si m2 yr 1 in this paper

Organic Carbon Particles

Corg: Particulate organic-carbon POC

Archaea
Halobacteria sp.

Woese et al., 199050µm
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Ballast Particles

Cinorg: Biogenic CaCO3-carbon PIC
10µm

Sibio: Biogenic opal SiO2.mH2O PSibio

10µm





(Yu, et al., 2001, DSR)



132 Annual Stations at M/B Depth, 1983-2008

Biogeochemical Provinces: Longhurst, et al., 1994

Over 1,700 elemental analyses (POC, PIC, Ca, Si, and 
lithogenic elements) are available.













Global Total Fluxes of Corg, Cinorg and Sibio
t /b (t l C Si 1)at m/b (teramol C, Si, yr-1)

120 mmolC m-2 yr-1

112 mmolC m-2 yr-1

114 mmolSi m-2 yr-1





Carbonate vs. Silica Ocean





http://www.whoi.edu/GBF‐OOI



Basic Methodology Discussed: 
Space‐temporal Control of GBF‐OOI Observatory

The Observatory covers entire water column (surface film to deep sea hydrothermal 
vent) with the equal emphasis on a depth of measurement:

Time series control of measurement and sampling timings:Time‐series control of measurement and sampling timings:

All timings to initiate “on‐off” or “start‐stop” of instruments at all depth, on any 
platforms or observatories, will be always controlled by a single Grand‐Time‐Table.
This concept must be more explained!This concept must be more explained!

Decision of Global locations of Observatories: 

The first observatory will be deployed at a site with GBF significance and the locationThe first observatory will be deployed at a site with GBF significance and the location 
with significant technological advantage such as OOI’s RSN N2, the south edge of the 
Juan De Fuca Plate (post‐Workshop suggestions; not a conclusion as yet). 

Total duration of GBF OOI Observatory Program:Total duration of GBF‐OOI Observatory Program: 

Many participants expressed duration must be in the order of a few decades.

Hopefully: 40 years; “May enable us to resolve the anthropogenic forces (Hanson et alHopefully: 40 years;  May enable us to resolve the anthropogenic forces (Hanson et al., 
2011).”  The balance between the data acquisition and the advancing computation 
speed was argued. 





































RNA Fixation Filter Unit







Submersible Incubation Robot (SID-ISM)
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