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Outline

• Current rate of species discovery.
• Practical (realistic) solutions to the 

“taxonomic impediment.”
• Deploying people and resources 

towards an “integrative taxonomy.”



“Taxonomic impediment”

Rate of description of new 
species is suppressed by an 

insufficient number of trained 
professionals and inadequate 

support for their work.



Rate of Species Discovery
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Increase in the Global Number of 
Amphibian Species: > 50% since 1985
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248 new species since Feb 2005!



ALL CATFISH SPECIES INVENTORY
All Catfish Species (Siluriformes) – Phase I of an Inventory of the Otophysi

Proposal Stage

Siluriformes ~2,734 to 2,855 valid spp.
~873 to 1,750 undescribed

Asked over 170 taxonomists to estimate numbers of new species for taxa of expertise

Siluriformes ~2,734 to 2,855 valid spp.
~873 to 1,750 undescribed

Cumulative
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Curve
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Number of New Species of Catfishes 
Described in Last 10 Years
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Species naming curves for various taxa
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All Crustaceans (N = 29,312)
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Peracarida (N = 13,797) 
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Decapoda (N = 7,905)
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Underlying Premise/Assumption

• The number of formally trained, 
practicing taxonomists is not likely to 
increase much above what it is now.

• Therefore, taxonomy must look to 
technical innovation as the principal 
means of increasing the rate of 
discovery and naming of new species.





New Technologies and Methodologies
• Digital conversion of the taxonomic 

infrastructure, e.g., natural history 
collections (specimens and ancillary 
data), taxonomic literature (species 
accounts), etc.

• Networking collections and other kinds 
of cyberinfrastructure.

• DNA barcoding and other genomics 
approaches.



herpNET 1QuickTime™ and a
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Mojave rattlesnake



HerpNET 2

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



High-resolution X-ray CT (Computed Tomography)

http://www.digimorph.org/specimens/Thorius_aureus/

Thorius aureus




Frog x-ray

Astylosternus



QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



CBOL website
QuickTime™ and a

TIFF (LZW) decompressor
are needed to see this picture.





People and Resources are Limited
• Taxonomic initiatives, including DNA 

barcoding, must coordinate with 
related activities in systematic and 
comparative biology to minimize 
needless redundancy and to maximize 
the scientific return from investment 
of “resources” (labor and expense).

• DNA barcoding is consistent with an 
“integrative taxonomy.”





“If the supertree approach 
establishes the trunk and thick 
branches of the Tree of Life, 
then perhaps the barcoding
approach is more appropriate 
for discerning the twigs and 
leaves of the tree.  

It may turn out that two 
different databases are needed 
for these two distinct purposes 
—establishing relationships 
versus diagnosing species.”

Crandall & Buhay (2004)
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