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“... recognizing the immense importance and
value of deep sea ecosystems and the biodiversity
they contain; “ A/RES/61/105 para 80
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“(b) Conduct further marine scientific research and use the best
scientific and technical information available to identify where
vulnerable marine ecosystems are known to occur or are likely to
occur“ A/RES/64/72 para 119



* Relative probability of occurrence between known occurrences
* |nterpolate predictions to new areas
* “Where species are known or likely to occur”

Distribution Modeling

Data: Models: Predicted distribution:
species and environment algorithms and response curves current, past and/or future
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The Effects of

Climate
Change
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Century (2045-2065) and Beyond
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|dentification of Climate Refugia
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“171. Calls upon States to take action immediately... to continue to
implement the 2008 International Guidelines ... in order to sustainably
manage fish stocks and protect vulnerable marine ecosystems ... from
fishing practices with significant adverse impacts on vulnerable marine
ecosystems, recognizing the immense importance and value of deep
sea ecosystems and the biodiversity they contain as documented in the
First Global Integrated Marine Assessment“ A/RES/71/123
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Agent-based Modeling

After Fishing

Before Fishing

Evaluation of
Closures and
recovery times

Simulating a Sea Pen Life Cycle with Fishing
Impacts in Space and Time
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Biological/Functional categories Ecosystem functions
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F unctions Body form Carbon sequestration
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Life span
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Joint Species
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Bioturbation Nutrient Cycling Habitat Provision

Structure
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Passive Filter Feeders
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Benthic-Pelagic Coupling
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Geodia barretti can filter up to 1,000 litres of water per kilogram of tissue
each day. Other species have filtration rates of up to 20,000 litres water
kg-1 h-1 [dry wt].

Sponges can remove up to 95% of bacteria and particles from the water
and 90% of dissolved organic carbon (DOC).



The filtering capacity of the Toronto
Ashbridges Bay Treatment Plant is up
to 818 million litres day™?!

Pham et al. (2019). Nature Scientific Reports 9: 15843
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Sediment core samples reveal Sponge
Grounds 17,000 BP

Single long core on Flemish Cap showed
that Geodia sponges present 130,000 years
ago



Impacts of Sediment Plumes on Sponges
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Wurz et al. (2021) Front. Mar. Sci., 24 March 2021
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Connectivity - Lagrangian Particle Tracking Models
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Habitat Configuration
and Closed Area
Networks

Habitat configuration includes properties of:

* Total habitat area

* Patch size

e Patch number

* Amount of edge

* Degree of isolation (connectivity)

Andrén, H. 1994. Oikos 71: 355-366.
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Seven Focal Benthic Habitats

Foundation species (structure-forming)
Locally enhance biodiversity
Vulnerable marine ecosystems
Deep-sea habitats (200-2000 m)

Passive larval dispersal (lecithotrophic,
short PLD)

Bottom currents > 10 cm s



Simulations of Habitat Loss
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Sponges as natural
environmental DNA
samplers

Stefano Marianl'**, Charles Badillie’,
Glullano Colosimo?, and Ana Rlesgo’

At & ime of unprecadented Impacts

on marine biodkersity, sclentists ane
rapidly becoming persuaded by thi
potential of screening lerge swathes

of the oceans througn the retrieval,
ampiffication and sequencing of trace
DA fragmients left behind by maring
organisms; an approach KNown &5
‘environmental DA (eDMNA) [1]. In trying
to circurmwent the meny challenges
associated with water filtration and
DA Isolation from environmental
sampies, signifcant Investment s being
made In high-tech solutions, such &s
automated underwater vehicles and
robots [2]. Here, instead, we sxpiorad
a simpler, altemative option, based on
the recovery of eDhA from sponges
{pnyium Poriters), the planets most
affective watar-fiitarars. We obizined
sSponge samples from Meditermanean
and Antarciic surveys, extracted total
DA from their tissues, and obtained
tens of thousands of fish DA reads
via metaharcoding, which were ebie to
clearly distinguish sampies from the two
reglons. One Antarctic sample ylakdad
hundreds of reads from chinstrap
penguin [Pygascalls anfanciicis) and
‘Wieddell seal [Lapionychotes weddaii
We angue that this natural sampler
DA [nsOMA) approach |s potsad

o become & powerful, afordabie,
unheersal tool fior aquatic biodiversy
monttoring giobaly.

Ini |ust & few yoars, aDNA 3
metabarcoding nas surged as 3 novel, SO m—_", o bl
revoiutionary approach to biodikersity Iitres of water In one day [§] — 11"I.Elt
monitorng [3], and desplte thecaweats |5 about 1000-fold the sampling
and unknowns inherant (o every new effort normally achieved through
methad [4], overswheiming evidence current rosatie-based =ampiing In
indicates greater speed and aefMcacy marine habitats. The sponge tissue
In taxon detection, comparad with naturally traps and concentrates the
treditional ‘catch-and-sea” technigues particies from which environmeantal
[5]. Miost recently, researchers an DA I Isolated, effeciively ecting as a
tuming to automation and mobotics [2] natural fittar. We hypothesized that by
In the attempt to streemine fitration, suiracting DMA from sponge samples
DMA Isolation end detection, and to end subjecting It to metabarcoding
SCreen larger wolumes of water, which |5 for a fish-speciic 125 miDMA marker
parsmount in Emge ecosystems ke the 7], we would be able to recover

2 125 amplicon library, and sequenced

In paraliel. The nine samples yialdad
248 910 reads (around 0.02% of the
total runj, and recovered at least 31
metarnen taxa, of which 22 could be
Identifled at least fo the Family kevel
or balow (Supplemental Infommation.
These camprisad five typically Antarctic
Nototheniold species, including
black rockood (Mafothenis corllceps),
amerakl rockcod [Trematomus
bemacchil) and Antarctic toothfish
(Dissostichies mawsony, a5 well as

@ Currert Biology 29, A295-R402, June 3, 2019 & 2015 The Authors. Publishsd by Basvier Lid.  R401
This is an open aocess articks under the CC BY loems (htpa/oreatvecommons onglicenseaty' 6.
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Vazella specimens used to optimize the
methodology, revealed trapped biodiversity
of approx. 20 species (7 cetaceans,
including blue whale).




Fish Use of Vulnerable Marine Ecosystems
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Depth (m)

Amblyraja hyperborea (Collett, 1879). Arctic skate.

Meyer, H. (2022) PhD Thesis, University of Bergen
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Low-Cost Camera System
Developed at the Bedford
Institute

of Oceanography
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Blue Shark TRACKING NETWORK Bluefin Tuna
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