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Marine Genetic Resources (MGR)

Genetic information (DNA) from marine organisms with
current or potential value.

direct economic value, ecosystem services, adaptability.

Potential value cannot be determined
future conditions and technologies
unknown

All genetic variation is a resource.




Why conserve MGR?

- Ecosystem services
(marine food webs, biogeochemical cycles, climate)

- Direct uses
(blue biotechnology, fisheries, aquaculture)

Green Fluorescent Protein
2008 Nobel Prize in Chemistry
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- Adaptation
to continue providing services/uses



MGR in the ecosystem, billions of years of evolution

Sea: much more diversity
of life forms and processes,
more genetic diversity,
more biochemical diversity.

Life evolved in the sea
mostly as micro-organisms,
until = 450 mya when land
was colonized
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animals evolved

Marine microbes have defined
the chemistry of the oceans
and atmosphere
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Within the 30 phyla of animals, 29 occur
in the oceans, 15 are exclusively marine

Archaea dominance in the mesopelagic Pacific

Karner, M., E. F. DeLong, and D. M. Karl. 2001. Nature 409:507-510
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Deep sediments

Surface sediments

Basalt

Hydrothermal deposits

Hydrothermal fluids

Deep
water
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ODP1244 sediment (Inagaki et al., 2006, 137)

ODP1251 sediment (Inagaki et al., 2006, 291)
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Rainbow HT sediment (Lopez-Garcia et a
Hl basalts (Santelli et al.,

Mohns Ridge basalts (Lysnes et al., 2004
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EPR inactive chimneys (Toner u
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Rainbow BS chimney (Voordeckers et a
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1301ACORK HT rocks (Orcutt et al,
1026BCORK fluid (Cowen et al., NQOw _owv
1026BCORK rust (Nakagawa et al., 2006, 37)
JdF 10268 fluid (Huber et al., 2006, 70)
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JdF plume (Huber et al., 2006, 89)
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Pan Pacific srfc water (Shaw et al., 2008, 1352)
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Deep sediments
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Orsi W, Biddle JF, Edgcomb V. PLoS One. 2013.
Deep sequencing of subseafloor eukaryotic rRNA reveals active Fungi across marine subsurface provinces.

Benguela Up.Sy E Equat Pacific Hydrate Ridge  North Pond  Peru Margin near surface
m below surface 5

Percent of total fungal taxa per sample

SIP1 SIP8

d |Ve rS |ty 4.6 mbsf 45.1 mbsf 1.8 mbsf 1.6 mbsf 48.1 mbsf 0.01 mbsf 0.08 mbsf
Chytridiomycota Ascomycota Glomeromycota
O f 1 ™ Powellomyces 2mm Capnodiales 7  Eurotiales 12 mm Hypocreales 17 Diversispora
3w Pleosporales 81" Lecanorales 13mm Boliniales 18 Glomus

4 mm Dothideomycetes 9 mm Cyttariaceae 1450 Diaporthales
5mm Chaetothyriales 10 B® Pezizaceae 15mm Sordariales

S u b S u rfa C e 6 mu mitosporic Saccharomycetales 11 Bl Pyronemataceae 16 Saccharomycetaceae

. Basidiomycota
F u n g I 19 mm Agaricales 23 mm Setereaceae 28 mm mitosporic Agaricostilbomycetidae 33 mm mitosporic Sporidiobolales
20  Corticiaceae 24 mw Filobasidiaceae 29 mm Helicogloea 34 mm Doassansiaceae
21 Antrodia 25 ma mitosporic Filobasidiales 30 mm Erythrobasidiaceae 35mm Malasseziaceae
22 mm Polyporales incertae sedis 26 mamitosporic Tremellales 31 mm Leucosporidium 36 mm Ustilaginaceae

27 mm Rhizoctonia 32 mm Rhodosporidium 37  Environmental



Impacts on MGR
-reducing population size - genetic drift,

bottlenecks

-preventing reproduction of the majority of the
individuals (inbreeding)
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Norse, Brooke, Cheung, Clark, Ekeland, Froese, Gjerde,

Haedrich, Hep'pell,'l\./lorato, Morga n,. Pauly, Sumall.a, Fig. 4. Catches of slender armourhead (dark gray) and alfonsino (light gray) from
Wa.tson. Sustainability of deep-sea fisheries. Marine Emperor and Hawaiian seamounts [80,133,148]. Splendid alfonsino image:
Policy. 2012. wikepedia.org.



Impacts on MGR

Destruction of habitats:

- extinction of genetically distinct or locally adapted
populations

- along dispersal routes - gene flow disturbance

Adams’ Are”ano’ Govenar. 2012. Oceanography. TeiXEira, Serrao, Arnaud-Haond 2012. PloS ONE

Teixeira, Cambon-Bonavita, Serrao, Desbruyéres,
Arnaud-Haond 2010. J. Biogeography

Planktonic larval duration

Development, behavior
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Disturbances to MGR of the High Seas

Direct destruction of habitats and diversity by extractive
activities (major impacts of local activities):

fisheries - target species, by-catch, habitat and ecosystem effects
mining — major impacts as technologies progress

Indirect destruction by global human pollution:

acidification

climate change and its effects (water stratification, land inputs)
pollution convergence zones

Minimal or no impact:
Genetic studies, bioprospecting - much information from
minimal amount of sampling, below natural mortality rates.



Resilient Species (%)

Impacts on MGR

Seamount genetic resources
especially vulnerable due to long, slow demographic processes

Deep corals

mHigh mMedium = Low mVery Low

1

100
90 -
80 -
70 1
60 -
50 -
40 1
30 -
20 1
10

0 —— . || . | . -_,_-_

pelagic demersal bathypelagic bathydemersal seamount
(N =1686) (N =8938) (N =448) (N =1880) (N =513)

After trawling

Norse, Brooke, Cheung, Clark, Ekeland, Froese, Gjerde,
Haedrich, Heppell, Morato, Morgan, Pauly, Sumaila,
Watson. Sustainability of deep-sea fisheries. Marine
Policy. 2012.
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Canyon du Guilvinec

necessary to discover and describe the
MGR of today and to share this knowledge

genetic loss happens unnoticed

the present/past natural state must be
shifting genetic baselines
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