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           Life in the Sea
Observing

Biology and Ecosystems
Panel



Good and timely information on marine 

biodiversity sustains the long-term 

health and use of marine ecosystems 

Huge investments have gone into ocean observing systems ð

But there is no systematic effort to observe life in the sea

MBON Goal: Enable the effort to characterize how marine 

biodiversity is changing and how it affects us

VISION:

Biology and Ecosystems
Panel



Satellite-derived 
Chlorophyll distribution

Synoptic global biological observations look like this today. 
Useful to identify concentrations of biomass, carbon sinks.
But -Iƻǿ Řƻ ǿŜ ƳƻǾŜ ΨōŜȅƻƴŘ ŎƘƭƻǊƻǇƘȅƭƭΩΚ



We benefit from the diversity of life

1 lb of carbon is not the same as 1 lb of a good mixed meal!

Χ CƻƻŘ
+ Farmaceuticals
+ Materials
+ Recreation
+ Cultural
Χ

http://www.ucmp.berkeley.edu/chromista/diatoms/centriclive.jpg
http://images.google.com/imgres?imgurl=http://www.walldrawn.com/animals/fish.jpg&imgrefurl=http://www.walldrawn.com/fish.htm&h=530&w=659&sz=83&tbnid=XhFISKkqx8AJ:&tbnh=109&tbnw=136&prev=/images%3Fq%3Dfish%26hl%3Den%26lr%3D&oi=imagesr&start=2


The reality: in situ surface ocean (upper 20 m) records

OBISςThe Ocean Biodiversity Information System

We need better coverage and baselines to evaluate changing diversity, abundances, ranges, and connectivity
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UNESCO IOC and UNEP (2016). The Open Ocean: Status and Trends. United Nations Environment Programme (UNEP),Nairobi. D1 No.: 16-06580

.

2/3 of our knowledge is in the upper layer (5% of the ocean)

OBISïThe Ocean Biodiversity Information System
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The need for Information by society
led to defining Essential Variables:

-Essential Climate Variables (ECVs)
-Essential Ocean Variables (EOVs)
-Essential Biodiversity Variables (EBVs)



INTERNATIONAL 
LINKAGES

VNational Governments and Organizations

VInternational Organizations

VNon Government Organizations

VResearch Institutions

VCitizen Scientists

Data integration and dissemination

OBSERVING LIFE IN THE OCEANS FOR SOCIETAL BENEFIT

(- INFORMATION FLOW -)

Global Ocean Observing System

Biodiversity Observation

Network (BON)

OTHER DATA PROVIDERS AND USERS

+ other national, international data systems

Muller-Karger, et al. 2018. 

Frontiers in Marine Science. 

https://doi.org/10.3389/fmar
s.2018.00211



Essential Biodiversity 
Variables (EBVs)

Pereira, H. M., et al. 2013. Essential 
Biodiversity Variables. Science. Vol. 339. 
277-278.



Biological Essential Ocean Variables (EOVs)

Miloslavich, Patricia; et al. 2018 Global Change Biology. http://dx.doi.org/10.1111/gcb.14108.





Conceptual, complementary relationship between EOVs and EBVs

(TBM: marine turtles, birds, and mammals)

Example  EBVs: GC ςGenetic composition; SP ςSpecies populations; ST ςSpecies 
traits; CC ςCommunity composition; ES ςEcosystem structure; EF ςEcosystem 
function. 

[Muller-Kargeret al., 2018. Frontiers in Marine Science. 
https://doi.org/10.3389/fmars.2018.00211]



Building a global ocean biodiversity observing system: 
Use what already exists: Integrate Biological Obsworking with the GOOS 

Regional Alliances, LTER, Fisheries Managers and Industry, etc.

Global Ocean Observing System



Macroalgal Canopy

Cover and Composition
Lisandro Benedetti-Cecchi
University of Pisa - Italy

KelpTime Database

1,454 sites 1954-2012

Krumhansl etal. (2016)

First observation of large 

quantities of Hypnea sp. in 

Seychelles ïa new arrival or a 

strong monsoon?

ÅMacroalgae:

ÅHigh production, diverse, useful

ÅUndergoing change

ÅData not fully aggregated, collected 

using different methods

ÅGOOS and MBON workshops

ÅIdentify data sources

ÅReview methods

ÅPlan monitoring system



The Imaging Flow Cytobot(above) and basic 

specs (below). (Heidi SosikïWHOI)

Phytoplankton cells (from Lisa Campbell ïTAMU)

Automated flow cytometer, 
Imaging FlowCytobot(IFCB):

Phytoplanktontaxa, size, abundance
(moored, flow-through)



http://www.hydroptic.com/index.php/
public/Page/product_item/UVP5-DEEP

Underwater Vision Profiler (UVP):
Zooplanktontaxonomy, size, and counts

UVP and vertical profile s of copepods (blue bars) 
and particles of different sizes (black: small and red: larger)



Animal borne sensors
and telemetry

Animal Telemetry Network: ATN
https://atn.ioos.us

Neil Hammerschlag



Environmental DNA (eDNA)
Lower cost and less invasive

Skin and 

scales

Tissue

Free 

DNA

Metabolic waste

Microbial 

cells

18S rDNA

COI

12S rDNA

16S rDNA

Different markers
for different taxa

Francisco Chavez (MBARI) / Anni Djurhuus (University of the Faroe Islands)



ÅDifferent sound 

frequencies 

identify different 

organisms

Active and passive acoustics



March 11-18, 2016 May 05-12, 2016 September 12-19, 2016

Remote sensing:
Satellite Seascapes

Maria Kavanaugh (Oregon State University)
Enrique Montes (University of South Florida)

Products at NOAA NESDIS CoastWatch:
https://coastwatch.noaa.gov/cw/satellite-data-products/multi-parameter-models/seascape-pelagic-habitat-classification.html


