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MBON Good and timely information on marine
VISION: S -

Marine Biodiversity biodiversity sustains the long-term
SEREREREIRNSMM . health and use of marine ecosystems
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Huge investments have gone into ocean observing systems o
But there is no systematic effort to observe life in the sea
-
MBON Goal: Enable the effort to characterize how marine

y biodiversity is changing and how it affects us
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Synoptic global biological observations look like this today.
Useful to identify concentrations of biomass, carbon sinks.
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IMAGE COURTESY OF GENE C. FELDMAN AND
NORM KURING, NASA GODDARD SPACE FLIGHT CENTER.
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We benefit from the diversity of life

1 Ib of carbon is not the same aslh of a good mixed meal!
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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

OBIS: The Ocean Biodiversity Information System

The reality: in situ surface ocean (upper 20 m) records
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We need better coverage and baselines to evaluate changing diversity, abundances, ranges, and connectivity
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OBIS i The Ocean Biodiversity Information System
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2/3 of our knowledge is in the upper layer (5% of the ocean)

UNESCO IOC and UNEP (2016). The Open Ocean: Status and Trends. United Nations Environment Programme (UNEP),Nairobi. D1 No.: 16-06580
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Theneed for Information by society
ledto definingEssential Variables

-Essential Climate Variables (ECVSs)
-Essential Ocean Variables (EOVSs)
-Essential Biodiversity Variables (EBVS)



Muller-Karger, et al. 2018.
Frontiers in Marine Science.
https://doi.org/10.3389/fmar
s.2018.00211
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OBSERVING LIFE IN THE OCEANS FOR SOCIETAL BENEFIT
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The Global Ocean
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Essential Biodiversity
GO B&N Variables (EBVs)

Pereira, H. M., et al. 201Bssential
Biodiversity Variables. Science. Vol. 339.
277-278. Scenarios for biodiversity
& ecosystem services (e.g. for IPBES)

High-level indicators of biodiversity
& ecosystem services (e.g. for CBD)

Ancillary attrlbutes Ecosystem-service
(slow changing) valuation & other data

Observations
of drivers & ) o )
pressures Essential Biodiversity

Variables

Genetic composition Community composition

Observations of policy
& management
responses

Species populations Ecosystem structure

Species traits Ecosystem function

Primary observations of
change in state of biodiversity

In-situ Remote
monitoring  sensing




3 Biological Essential Ocean Variables (EOVSs)

Biology and Ecosystems Panel

FUNCTIONAL GROUPS
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Zooplankton Benthic invertebrates Fish Turtle-Bird-Mammal
Diversity and Biomass Distribution and Abundance Distribution and Abundance Distribution and Abundance
HABITAT STATE
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Miloslavich, Patricia; et al. 2018 Global Change Biology. http://dx.doi.org/10.1111/gcb.14108.

Hard Coral

Cover and Composition



%O B 2o N Monitoring biodiversity is fundamental to
b managing ecosystem uses and human health

M B O N Join our community of practice to develop a global

capacity to collect and use biological observations

Marine Biodiversity

Observation Network — for conservationand ecosystem-based management
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Biology and Ecosystems Panel

* Focus on sustained
observations

Addressing the challenge and benefits | - 3rssecedsovsmazar:
of observing life in the sea, ol MBON &
. and GRAs I Sl L '\ PRODUCTS,

by measuring B . coofocus ' x:oxgxrons,

Essential Ocean Variables (EOVs)and +sringrnewovsandemvs rom | S| | ASSESSMENTS

concepttopilot

Essential Biodiversity Variables (EBVs) secstuitthessisbishrett || - opencoasrae [P UN® st

: : environment  DEVELOPMENT
« Promote ocean best practices | | * Dataintegration
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Diversity and Biomass Distribution and Abundance and capacity building * Data qualitycontrol J
\ * Data harmonization 07 . b
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Cover and Composition See Canonico et al (2019): https://www.frontiersin.org/articles/10.3389/fmars.2019.00367/full
Contacts: MBON: F. Muller-Karger (carib@usf.edu), M. Costello (m.costello@auckland.ac.nz),
“;";'l‘(““ and |. Sousa Pinto (isabel.sousa.pinto@gmail.com);
GOOS: N. Bax (Nic.Bax@csiro.au); OBIS: W. Appeltans (w.appeltans@unesco.org)




EQV - Essential Ocean Variables EBYV - Essential Biodiversity Variables

Examples
Variables

Primary productivity

I Microbe biomass and diversity Secondary production

Phytoplankton biomass and diversity Allelic d
elic diversity

Zooplankton biomass and diversity

Taxonomic diversity

r -
Benthic invertebrates abundance and distribution P -
> -
y g
i =
Fish abundance and distribution ) /s Spaclesdiatibution
/ "'
- - 4 g
I TBM abundance and distribution .= . .« . . p——__ Population abundance
/- / > -
- /‘ .
-— /“,—‘-.’/- e Migratory behaviour
-~ - ~ > -
Macroalgal canopy cover and.composition a -
I e o - S - Phenology
———— _‘_1‘ —— L —
e S T —
I Seagrass cover and composition Py Population structure by age/size class
=
S - - ~— =S _
> - Habitat structure
Hard coral cover and composition
- —\_
-

Ecosystem extent/ fragmentation

| Mangrove cover and composition Ecosystem composition/ functional type

EF

EF

SP

ES

ES

ES
EF

Rate of carbon fixation or oxygen production

| Plankton biomass per area/time

Richness of Operational Taxonomic Units
(OTU's), species presence/absence

Bacterial counts and taxonomy,
concentration of chlorophyll-a and
accessory pigments, plankton abundance,
phytoplankton functional groups
distribution, fish abundance, marine
mammals and birds abundance, emergent
vegetation (wetland) distribution and
cover, floating vegetation abundance

| Home range / Core habitat use
emigration / immigration

Degree of coral spawning synchrony, fish
spawning frequency, phytoplankton spring
bloom dynamics

Abundance of the young-of-the-year (YoY) of
coastal and neritic fishes

Live coral cover, seagrass cover,
macroalgal canopy area,
wetland extent

Conceptualcomplementaryrelationship between EOVs and EBVs

(TBM: marine turtles, birds, and mammals)

Example EBVs: @Genetic composition; SPSpecies populations; &TSpecies
traits; CG; Community composition; ESEcosystem structure; EFEcosystem

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 existdntegrate BiologicaDbsworking with the GOOS

Regional Alliances, LTER, Fisheries Managers and Industry, etc.
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Global Ocean Observing System




- ; : @ lf Lisandro BenedettiCecchi M acro al g al Can 0 py
Biology and Ecosystems Panel University Of Pisa |taly Cover an d CO m p O S i ti O n

AMacroalgae:

A High production, diverse, useful
A Undergoing change

Latitude
o

-50-

A Data not fully aggregated, collected

using different methods 0 - =
LonaEe http://bit.ly/kelptime or search TRB
A GOOS and MBON workshops . 4§ilp2imelg§§1aggi;
: : sites -
A Iden_tlfy data sources Krumhansl etal. (2016)
A Review methods
A Plan monitoring system First observation of large

guantities of Hypnea sp. in
Seychelles i a new arrival or a
strong monsoon?




Automated flow cytometer,
ImagingFlowCytobo(IFCB)

Phytoplanktontaxa, size, abundance
(moored, flowthrough)

The Imaging FlowCytobot(above) and basi ’
specs (below). (Heidsosiki WHOI)

Weight 32 kg Phytoplankton cells (from Lisa CampbellTAMU)
Diameter 26 cm
Height 102 cm
Max Depth 40 m
Duration Up to 6 mo.
Frequency 5 mL/20 min
Power 35W, 18-36VDC M BO N
Comms 10/100/1000-
BaseT Ethernet Marine BAiodiversity
Observation Network




Underwater Vision Profiler (UVP):
Zooplanktontaxonomy, size, and counts
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UVP and vertical profile s of copepods (blue bars) MBON
and particles of different sizes (black: small and red: larger) Marine Biodiversity

Observation Network



Animal borne sensors
and telemetry

Animal Telemetry NetworkATN
https://atn.ioos.us
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Environmental DNA (eDNA)

Lower cost and less invasive

Different markers
for different taxa

Microbial
cells

Metabolic waste 125 I’DNAi}ﬁ_ MBON

Marine Biodiversity

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




Active and passivacoustics

Target strength (dB)
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A Different sound
frequencies
identify different
organisms

MBON
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Remote sensing:
Satellite Seascapes

MBON

Products at NOAA NESQI&GastWatch Maria Kavanaugh (Oregon State University) Jo/7c Fof s
https://coastwatch.noaa.gov/cw/satellitelata-products/mult-parametermodels/seascap@elagichabitatclassification.ntml  Enrique Montes (University of South Florida)




