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Outline

ÅBrief overview of deep-sea history & developments

ÅScientific Questions & Methodological Challenges

ÅExploring & Understanding the Deep Ocean

ÅManaging human impacts in the Deep Sea 
(examples from EU initiative MIDAS)

ÅBroad ScaleversusTargetetResearch (CHESSO example)

Investigating the Deep Ocean ςA personal perspective
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HMS Challenger Expedition: 1872-1876

Investigating the Deep Ocean - Origins
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Investigating the Deep Ocean - Origins

Nautile (6000m)

Sampling Gear
(past & present)
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Box coreTrawl
Sediment

trap

Transponder Towed

pinger

Moorings ROV

AUV éGliders.. drifters

Investigating the Deep Ocean ςPrincipal Challenges

Where to go?
How to assess
an area?

Remote sensing (satellite)



Sven Thatje 

Å How do we sample the deep sea?

Å How many species & where?

Å How many ecosystems & function?

Å Spatial & temporal scale/variability
of habitats?

Å ²Ƙŀǘ ƛǎ ƳŀƴΩǎ ƛƳǇŀŎǘ 
on the deep sea?

ROV Isis

Deep-water coral

Lophelia pertusa Fan coral
Giant Isopod Bathynomus

Abyssal plains Canyons Hydrothermal vents Cold seeps

Overfishing

Accidental loss

Oil exploration Overfishing

Investigating the Deep Ocean ςPrincipal Challenges/Questions
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/ƘƛƭŜΩǎ 99½Υ 
3 681 989 km2

Investigating the Deep Ocean ςPrincipal Challenges

HOW TO PRIORITISE?

ÅHow many species; when, where & why?
(diversity and ecophysiology)

ÅEcosystems & function?
(exploration versus targeted approach)

ÅSpatial & temporal scale/variability
of habitats?

(mapping & monitoring)

Å²Ƙŀǘ ƛǎ ƳŀƴΩǎ ƛƳǇŀŎǘ 
on the deep sea?

(socio-economic needs ςecosystem functioning- sustainability)
(egŦƛǎƘŜǊƛŜǎΣ ƳƛƴƛƴƎΧύ
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Glover, Thatje et al. AdvMar Biol 2010

Investigating the Deep Ocean ςPrincipal Challenges

Ecosystem Complexity & Diversity

άtŜƭŀƎƛŎ ŀƴŘ ōŜƴǘƘƻǎ
/ƻǳǇƭŜŘέ

Abyssal plains Canyons Hydrothermal vents Cold seeps
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Changes in space and time?

Rates of change?
Driving forces?
Ecosystem stability?
Resilience?
Functioning/Services?
Time scale?

Investigating the Deep Ocean ςPrincipal Challenges

Glover, Thatje et al. AdvMar Biol 2010
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Investigating the Deep Ocean ςPrincipal Challenges

9ŎƻǎȅǎǘŜƳ /ƘŀƴƎŜ ϧ {ǳŎŎŜǎǎƛƻƴΧ existing monitoring sites

Glover, Thatje et al. AdvMar Biol 2010
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Devine et al. (2006) Nature 439:  p29

®99.6% ®93.3%

Investigating the Deep Ocean ςPrincipal Challenges

Existing 
human
impacts

Deep-Sea Fish 
follow global
decline
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Investigating the Deep Ocean ςSpecies inventory (diversity)

Quantifying the living Resources 

Å Taxonomy (Experts)

Å Securing knowledge (collections & management)

Å Filling the Gaps (exploration)

Å Making knowledge available 

Å =>> how to balance the effort?
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Investigating the Deep Ocean ςbiodiversity & patterns

NW Atlantic 2100m depth

North Pacific

See Gage JD and Tyler PA 1991 Deep-Sea Biology
San Diego Trough

Central N Pacific

Aleutian Trench

Santa Catalina

Basin

How many species?
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Brown & Thatje Biol. Rev. 2014

Investigating the Deep Ocean ςbiodiversity & patterns

Species Diversity against depth 

Gastropoda Polychaeta Protobranchs 

Cumaceans 

Megafauna 

Fish 

See Gage JD and Tyler PA 1991 Deep-Sea Biology NW Atlantic  

Where?
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Investigating the Deep Ocean ςSpecies inventory (genetic diversity/identity)

mitochondrial cytochrome oxidase I (COI) gene 

Chorismus antarcticus

Nematocarcinus lanceopes

Broadcaster (dispersal & pop. connectivity)

Raupach, Thatje et al. 
Mar Biol. 2010

ά{I![[h²έ

ά599tέ
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Brandt et al. 2007

Investigating the Deep Ocean ςSpecies inventory (genetic diversity/identity)
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ÅMorphology (i.e. bathymetry)

ÅSubstrate/seabed sediment

ÅPhysical or chemical parameters 
(e.g. temperature, salinity, C -content 
of the sediment)

ÅHabitats

ÅFeature locations

ÅDerived variables: slope, aspect, 
seabed rugosity , habitat patchinessé 

=> Assessment of biological & 
geological environment

Investigating the Deep Ocean ςMapping the deep ocean

Habitat Mapping: What to map, how and why?
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Optical (electromagnetic)

ÅVery much depth - limited

ÅOnly useful for sea surface 
measurements, shallow waters or 
instruments close to seabed

Acoustic

ÅGood penetration of water column

ÅInformation about depth and 
reflectivity of the seabed

ÅStill affected by attenuation: trade -
off between depth & resolution

www.biologyreference.com

www.postandbeamss.com

Investigating the Deep Ocean ςMapping the deep ocean

Traditional methods & development


