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• Belgard EV (Ciba-Geigy). Based on polymeric carboxylic acid.
• CYAF 5021 (Cyanamid). Acrylamide-sodium acrylate resin. 
• Monsanto Dequest 2054. Potassium salt of hexamethylene-

diamine-tetra (methylene phosphonic acid).
• P-70 (Cyanamid). Sodium polyacrylate.
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• APN, � -aminopropionitrile (latyrogen)
• MEA, � -mercaptoethylamine (thyolism effect)
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Bowdoin Researchers Seek Methods to Spur Sea Urchin  Growth
Posted July 26, 2004

When Bowdoin Biology Department Chair Amy Johnson and Biology Research Associate Olaf 
Ellers published their discovery of the mechanism by which sea urchins grow in 2002, marine 
biologists took note. No one had yet understood how echinoderms could inc rease the 
size of their shells, or skeletal plates, without sh edding them. They discovered that as 
urchins grow, the collagenous tissue inside, outsid e, and between their skeletal plates 
softens. The shell inflates like a balloon. The col lagen stretches and expands gaps 
between the plates from the inside, while containin g them from the outside. Eventually, 
the tissue between the plates is reabsorbed and is replaced by hard shell. This 
mechanism is similar to the growth of a vertebrate skull.*
While this discovery stands on its own as a bit of interesting basic biology, the bust of Maine's 
sea urchin industry now makes this information invaluable to researchers, regulators and 
harvesters struggling to find ways to replenish Maine's once-bountiful sea urchin population 
along the southern coast - while protecting remaining stocks in the north…

http://www.bowdoin.edu/news/archives/biology/000222.shtml
-----------------------------
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Phylogeography and population structure of tropical  reef animals
David Carlon

The spatial distribution of genetic and phenotypic variation within species plays a key role in 
the potential for evolutionary change. A parallel question is now being asked by resource 
managers, who need to know the number of independent populations (and potential 
management units) that are contained in species with large geographic ranges. 
Understanding spatial patterns of genetic and phenotypic variation is crucial for developing 
fisheries management tools such as MPAs to protect the large fishing economies and 
biodiversity benefits provided by coral reefs. My labs work in this area has been funded by 
the [Hawaii Seagrant College] and the [Hawaii Coral Reef Initiative]. For a recent summary 
of this research, see my HCRI presentation on YouTube. We are analyzing patterns of 
genetic structure in heavily fished reef organisms that have biogeographic distributions 
across the Pacific and Indian Oceans. One species is the “collector urchin” Tripneustes 
gratilla . Adults are found on a variety of benthic habitats including coral reefs, rocky 
substrata, and seagrass beds, while planktonic larvae require 1-2 months to complete 
development. A previous study by Harilaos “Haris” Lessios and colleagues found that 
common mtDNA haplotypes are distributed from the eastern shores of Panana to the Indian 
Ocean, and no unique mtDNA variation that separated T. gratilla in the Central Pacific from 
the subspecies T.gratilla depressus in the Eastern Pacific. There is one more subspecies 
relevant to our questions: a unique phenotype calle d T. gratilla elatensis lives in the 
Red Sea and was described by Jacob Dafni . I have been collaborating with Haris and 
Jacob by applying new microsatellite markers developed in my lab [Carlon and Lippe 2007] 
to larger samples sizes that include both subspecies, as well as more intensive sampling in 
the Central Pacific. We find strong population subdivision associated with subspecies. The 
STRUCTURE plot above provides a visual representation of the strong linkage 
disequilibrium between the two subspecies and a broadly distributed population of T. gratilla. 
This result is particularly exciting in light of a peripatric model of speciation as advocated by 
Ernst Mayr, where population differentiation occurs at the margin of an ancestral species 
range, driven by either isolation, natural selection, or both 

XWAZAq3JUcg=watch?v/com.youtube.www://http ����������� �����������'
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