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• Established multidisciplinary observational platforms with ongoing 
field and process studies, modeling efforts, etc.

• Provide ship-based and moored observations

• Provide opportunities for calibration and validation of autonomous 
measurements

• Provide long, temporally resolved datasets needed to monitor   
ocean biogeochemistry and ecosystem change

Value of Marine Biogeochemical Time-Series

• Comparison of data across time-series also provides opportunity          
to obtain a broader spatial perspective of ocean change



“Developing confidence that measurements conducted at different 
sites are intercomparable demands that these programs continue 
to regularly participate in community-wide efforts directed toward 
standardizing methodologies and analyses.”

WORKSHOP OBJECTIVES
• Obtain community input on HOT, BATS, and CARIACO time-series sites
• Synthesize highlights of ongoing research at these sites and discuss 
future research directions



Timing and Venue: November 28-30, 2012, Bermuda Institute of Ocean 
Sciences

Objective: To review current shipboard biogeochemical time-series sampling 
and analytical protocols 

Participants: Technical and scientific staff from 33 shipboard ocean time-
series sites (17 countries represented)

Format: 
Plenary talks on scientific value of and logistical challenges facing ocean 
time-series 
Working groups focused on sampling order and sampling and analytical 
protocols for 9 sets of biogeochemical parameters
Group discussions on potential activities and experiments to improve 
internal consistency and data comparability across time-series 

Workshop Details



Pigments - Chlorophyll a and others

In line (bow intake) measurements – T, S, pCO2, pH, DIC, fluorescence, 
oxygen, etc.

CTD parameters and discrete calibrations – T, S, fluorescence, oxygen, beam 
attenuation

Inorganic macro- and micronutrients – NO3, NO2
-, NH4, PO4, SiO4, Fe 

(including low level methods for N and P species)

Biomass – Bacteria, viruses, phytoplankton (micro-/nano-/pico-), zooplankton

Inorganic carbon parameters – DIC, TA, pH, discrete pCO2, computations

Biological rates – Primary and bacterial production

Trap fluxes – Collection methods, sample processing, data reporting, etc.

Organic matter – C, N, P (dissolved and particulate fractions)

Biogeochemical Parameters



Workshop Outcomes

• Global compilation of measurements and methods used 
at shipboard biogeochemical time-series sites

• Eos meeting report and full workshop report 

• Permanent website and email list to support a global 
shipboard biogeochemical time-series network



Global Time-Series Compilation



Global Time-Series Compilation



METADATA = POWER



Workshop Report

• Tiered (best/good/acceptable) method 
recommendations  

• Detailed sampling and analytical 
guidelines (standardization, QA/QC 
protocols, data reporting, nomenclature, 
emerging technology, etc.)

• Experiments and intercomparison 
activities  

• Funding and capacity building 
considerations

• Prioritized measurement 
recommendations for global change 
questions (ocean acidification, marine 
ecosystem shifts)



Website - http://www.whoi.edu/website/TS-network/
• Regularly updated time-series information (parameters 

measured, methods used, data access, etc.)
• Scientific highlights from time-series
• Relevant publications and reports, including time-series 

bibliographies
• Methods manuals

Email list - TS_network@whoi.edu
• Relevant meetings and workshops
• Employment, funding, and cruise opportunities
• Scientific publications and outcomes  
• Experiments and intercomparison activities
• Instrument calibration opportunities

Global Time-Series Network: 
Coordination and Communication



Global Time-Series Network: 
A work in progress…



Supporting a Global Ocean Acidification 
Observing Network


