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BACKGROUND / RATIONALE
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OBJECTIVES
Determine how respiration varies in time and space.

Determine how respiration is apportioned between microbes and 
zooplankton.

Quantify how climate-sensitive biotic and abiotic factors (temperature, 
oxygen, organic matter) influence respiration.

AIM
To produce globally robust parameterisations that describe how mesopelagic 
respiration responds to climate change-induced shifts in environmental 
parameters.

AIM & OBJECTIVES



Variability and proportion of microbial and zooplankton respiration

We will collate a global database of oceanic respiration, and make it accessible to and easily useable by ocean 
modellers. 

We will exploit the proliferation of BGC-Argo floats to produce new seasonal estimates of respiration at the sub-
basin scale. 

Using this combined database, we will quantify the variability in oceanic respiration, determine the relative 
magnitudes of microbial and zooplankton respiration to test Hypothesis 1, and update global budgets of 
marine respiration to constrain current estimates of ocean carbon storage.

WORK PACKAGE 1

Hypothesis 1 : Deep-sea zooplankton respiration is significant, requiring a supply of organic carbon of 
comparable magnitude to that of sinking particulate matter.



WORK PACKAGE 2

The influence of climate-sensitive factors

Using the new database, we will derive parameterisations of respiration as a function of temperature, of oxygen 
and of a combination of temperature and oxygen.

We will test Hypothesis 2 by quantifying which of these parameterisations best represents the data.

We will test Hypothesis 3 by comparing the activation energies derived from short-term experiments with 
those derived from longer term measurements. If H3 is verified, we will investigate the extent to which a 
parameterisation including the quality of organic matter can be obtained.

Hypothesis 2: Respiration can be parameterised solely as a function of in-situ oxygen concentration, 
because oxygen concentration incorporates both the effects of temperature change and oxygen 
availability on metabolism.

Hypothesis 3: Due to different lability of the organic substrate, respiration rates measured over short 
time scales are faster than those measured over longer time scales. This is important because faster 
respiration rates can bias model estimates of ocean carbon storage.



1. Data collation; 2. Controlled vocabularies; 3. BGC Argo float selection, coding and 
data analysis; 4. Capacity development

PROGRESS 0 to 6 months



1. DATA COLLATION : Meta-data survey



1. DATA COLLATION : Meta-data survey

Approximate number of measurements to contribute to the 
database

Are the respiration data deposited at a data centre ?

Are the respiration data published ?

Are concurrent environmental data such as nutrients, 
dissolved oxygen, particulate organic carbon and temperature 
available ?



1. DATA COLLATION : Glossary



1. DATA COLLATION : data template

Environmental parameters
~ 16 including temperature, dissolved oxygen, nutrients, carbonate species 

Microbial respiration 
~ 19 methods
~ 40 methodological details, conversion factors, incubation time, fraction etc.

Zooplankton respiration 
~ 5 methods
~ 12 methodological details, conversion factors, net size, taxonomy etc.

Previous database - predominantly euphotic zone (microbial n=4500, 
prokaryote n=700)



1. DATA COLLATION : time line

Template co-designed & ‘tested #1’ by partners August 2022
Community primed via ‘open call’ metadata survey October 2022
Template ‘tested #2’ by BODC October 2022
Literature review / survey targeted invitations January 2023
Results of metadata survey to community February 2023
Input data by partners, template ‘tested #3’ January 2023
Input data by community February 2023
First draft of database April 2023
Second draft of database September 2023
Publication + open access database March 2024

How respiration varies in time and space, how apportioned between microbes 
and zooplankton



2. CONTROLLED VOCABULARIES

What are they for?
Semantic annotation of datasets
● Machine-readable or actionable
● Standardise / Harmonise information about 

the data (“metadata”)
● Catalogue, Validate, Search, Automate 

processes
Semantic alignment and mapping
● Interoperability
● Data integration
● Linked data / Big data applications

What are they?(*)
● Units of knowledge managed in dedicated 

repositories and accessible via a persistent URL
● They can be lists of terms (lexicon) or organised 

collections of related terms:
○ controlled (“drop-down”) lists
○ thesauri

● Terms can be connected with relations
○ Broader, Narrower, Same as, Related
○ But also more expressive relationships 

using ontologies
● Foundation on which to build more complex 

reasoning

(*) in the digital world



2. CONTROLLED VOCABULARIES

● The NVS, managed by BODC, provides 
standardised lists of terms for many concepts 
used to describe oceanographic data including 
instrumentation, variable names, units and 
quality control flags.

Human readable 
label

Unique and 
persistent URI

● Initial mapping of MicroRespire dataset 
concepts to existing vocabularies has been 
completed for
○ all 23 units of measurements
○ 51 of 72 identified variable types



2. CONTROLLED VOCABULARIES

Example of an existing parameter code for zooplankton respiration 
measurement in the BODC Parameter Usage Vocabulary 
http://vocab.nerc.ac.uk/collection/P01/current/NRSPC00E/

● Still to be done:
○ Full review of codes related to respiration 

measurements and methodology
○ Ensure essential details of all microbial and 

zooplankton methods can be captured 
accurately, consistently and persistently 
using standardised controlled vocabularies

○ Part of the legacy of this project
○ What is “essential” will be decided based 

on consultation with experts in these 
methods  

http://vocab.nerc.ac.uk/collection/P01/current/NRSPC00E/


Developed python script to estimate respiration rate from BGC-Argo 
float data

3. BGC Argo CODE DEVELOPMENT



3. BGC Argo FLOAT SELECTION

From BGC-Argo Sprof index file : with DOXY or BBP700 and at least 365 days of data



3. BGC Argo ESTIMATION OF RESPIRATION

AOU vs. depth

AOU vs. sigma

Median AOU in different sigma 
layers vs. time (slope = R)



3. BGC Argo NEXT STEPS

• Estimate R using all floats
• Extract related environmental variables
• Explore relationships between R and environmental variables
• Derive parameterisation(s) with temperature and dissolved oxygen



4. CAPACITY DEVELOPMENT
International training course 21-27 May 2023
In person at Universidad de Las Palmas de Gran Canaria, Spain
Online via Xiamen and Shanghai, China
Theory and hands-on practical exercises with OUR, BGC-Argo, modelling, oxygen 
consumption, particle attached and single cell respiration, enzymatic techniques
14 instructors including MicroRESPIRE investigators and partners
Online training materials



SUMMARY
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