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The oceans are the largest habitable space 
on the planet..

..covering 71% of 
the surface to an 
average depth of 
3.7km.

Life originated in 
the oceans and 
they are home to 
the greatest 
diversity of 
animal life.



Olympic Pool Programme

1. Diversity Competition
2. Predator versus Prey (head-to-head)
3. Finding a Mate 
4. Long Distance Swimming 

5. Future prospects



Census of Marine Life found 38,000 bacterial phylotypes in 1 litre of seawater

Microbial diversity of the oceans still largely unknown



Venter et al. 2004 Craig Venter found a total of 782 Rhodopsin-

like genes. Bacterial photosynthesis occurs 

on a large scale in the oceans. 

Bacterial photosynthesis is a significant 

contribution to global Carbon fluxes



Census of Marine Life found 38,000 bacterial phylotypes in 1 litre of seawater



coccolithophore dinoflagellate

Planktonic 
algae

diatom



www.nasa.gov
More than half the photosynthesis on 
Earth takes place in the oceans



Satellite image of an algal bloom in the Celtic Sea



Satellite image of an algal bloom in the Celtic Sea

Emiliania huxleyi



Baldauf, 2006



Metazoans
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Numbers of new marine species described annually



Malacostraca

Year of description

Body 
Size

Tittensor et al., 2010



BarnaclesStomatopods

Ostracods

Copepods
Decapods

Peracarids

53,000 species
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Zooplanktonic 
copepods
~1 to 10 mm 
body length



Calanus – the dominant 
copepod in North Atlantic



© Rudi Strickler

t = 0.00 s
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t = 0.01 s



© Rudi Strickler

t = 0.02 s



How to avoid becoming lunch for a fish?



Photo: Rudi Strickler

Copepod cruising in 
still water is noisy



Sensors on tips are in 
quiet water and are 
able to sense water 
displacements 
generated by distant 
objects e.g. in-coming 
predators



Distal setae are the 
detectors & connect to  
giant fibres in nerve cord. 
Copepods have 
myelinised nerve axons -
which facilitate rapid 
transmission of action 
potentials.

Davis et al. 
1999



Lenz & Yen (1993) 
showed ablation of 
distal tip of 
antennules of 
Pleuromamma
results in loss of 
ability to detect 
remote mechanical 
stimulus.



Photo: Rudi Strickler

Escape jumps by copepod
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Mass spawning is still popular participation sport



Jurine, 1820

Mating in copepods 
is individual sport



Jurine, 1820



Doall et al., 1998



Back-tracking:- male corrects his original incorrect 
pursuit by back-tracking, travelling a total distance of 
137.8mm until capturing female (Doall et al., 1998)

Incorrect pursuit is common – in 40% of experiments –
but backtracking successful in 41% of these cases.



Photo: Rudi Strickler

Gold medal for mate location – to male copepods for 
tracking females over 60 body lengths away after 
encountering her trail (up to 10 seconds old)

Female lays trail of 
pheromones –
male follows trail
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Some good 
science





TOPP programme tracked one 
Pacific Bluefin Tuna which crossed 
the Pacific three times in 600 days



Larval 
stages



Larval stages: classified as 
Tapetails – Mirapinnidae

Adult Males: classified as 
bignose fishes -
Megalomycteridae

Adult females: classified 
as whalefishes -
Cetomimidae

Some larvae so 
strange the adults 
remained unknown 

DNA analysis revealed:
CoML



Veliger of Fusitriton oregonensis – 4 years as larva and can 
drift across the Pacific                  Strathman & Strathman (2007)

Silver medal goes to



Gold medal goes to Terry the tuna
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Tuna on the quayside in the Azores in 1977 – now collapsed



Unsustainable exploitation of ocean resources adds 
to other stressors – temperature, ocean acidification, 
coastal eutrophication and invasive species...

80% of global fisheries are maximally or over-exploited (FAO)



Take Home Messages

• More than half of primary production takes 
place in the oceans

• There are nearly 250,000 described marine 
species and 2000 new species added p.a. 

• Survival in the open water column depends 
on predator avoidance and mate location

• Many species are high mobile
• Mobility makes stock assessment difficult but 

we must manage the oceans better in future



Thank you


