
Dr. Paul Snelgrove

Departments of Ocean Sciences, Biology

Memorial University

Changing Oceans of Biodiversity  

http://www.osc.mun.ca/location1.html
http://www.osc.mun.ca/location1.html


4-5 new species every day

New discoveries everywhere



Mora et al. 2008

Global fishes

16,475 known, 4000 more to go!

After Ramirez-Llodra et al. (2010)
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Deep-sea nematodes

100,000+ more to go?

The Challenge of Unknown Biodiversity  

16 animals > 2 m to go (Smith & Solow 2005)



Redefining habitats

The Challenge of Unknown Habitats  

Ramirez-Llodra et al. (2010)



Biodiversity

Ecosystem Functions

• climate regulation

• nutrient regeneration

• habitat for other species

Ecosystem Services

• fisheries

• medicines

• cultural value

Drivers

Drivers

Human Society, Well Being

Impacts

Benefits

to humans
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• Better platforms

• Digital imaging

• Genetics

• Better sensors

• Computational power 

Better tools to meet the challenges
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Better platforms & imagery 
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Better sampling platforms
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• Detect species

• Detect genes

Environmental Sample Processor
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Alexandrium fundyense
• One strain can kill you 
• Another may be harmless



The Rise of WoRMS

•Misnamed

•Double names

•Misspelled names

•Shared names

www.marinespecies.org

~231,000 species so far

56 names for Halichondria panacea

But what if we still have 91% still 
undiscovered? 

(Mora et al. 2010) 

1,800,000/1650/yr = > 1000 years
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High Throughput (Mass) Sequencing
• Whole genome

• Rad-seq (pop genetics)
• Amplicon of ROI
• Environmental DNA (e.g. microbes)
• RNA-seq

Barcoding
• Uses specific gene
• Unambiguous
• Some problem groups
• Catalogue incomplete

Morphological Taxonomy
• Standardization challenge
• Historical record
• Ecological inference

Tools to Meet the Challenges  

Molecular Taxonomy
• Creation of reference database
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But the clock is ticking….



Marine Protected Areas to Sustain Biodiversity  

• Protect biodiversity hotspots

• Protect biodiversity by protecting habitat

• Protect spawners

• Protect subsets of population 

• Protect source populations

• Protect all life history stages

Ecosystem

Species
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Oceans of tomorrow?
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