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Individual no. Parts analysed Direction of stretching Comparison between
Horizontal  vertical control_ Hor-vert vert-cntrl hor-cntrl
Y-23A Whole plates 30+10 (179) 22+5 (18) 1.39°
Y9 Sutural edges 104455 (10) 64+24(13) 163
Y12 “ 108+26 (20) 82+21(22) 4+1109) 1.3~ 110 | 1467
Y17 “ 64+14 (18) 68+13 (19) 0.94(9
Y.20 " 87+47 (15) 49+26 (20) 42+2009) 1.77== 1147 () | 2.07*
v/h on'7y nyswn .a
Y9 Sutural edges | 0.47+0.19(10) 1.11+0.64(13) 042~
Y12 “ 1 0.71+0.22(20) 1.09+0.26 21) 1.20+0.34(9) 0.65 0.91() | 0.59™=
Y17 0.7320.25(18) 1.17+0.48(19) 0.63=
Y-20 “00.1240.11(15) 0.26+0.28 (20) 0.46 ()
Y-23 0.4740.16{19) 0.73+0.42 (30) 0.65*

TTX -IT t |n2an2 nignaIn

Level of significance: (-} N.S.; " ,p<0.05; ™, p<0.01; ™, p<0.005
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suture Fiber band Trabecular ghosts measurement (um) ovality 2" moment
width (um) Length (a) width (b) area um?2 um#
Longitudinal 200 13.6+ 3.5 7.6+ 1.8 81.0+28.6 1.8+0.5 941
Adradial
Interradial 250 15.6+8.5 6.5+ 1.1 79.7+45.3 2.4+1.0 1213
Latitudinal 120 13.0+ 3.0 9.5+ 3.3 96.9+ 32.7 1.4+0.4 1027
Central part
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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 increase the
size of their shells, or skeletal plates, without shedding them. They discovered that as
urchins grow, the collagenous tissue inside, outside, and between their skeletal plates
softens. The shell inflates like a balloon. The collagen stretches and expands gaps
between the plates from the inside, while containing 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.shiml
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Surprise! Your Cousin’'s a Sea Urchin

By Jeanna Bryner, LiveScience Staff YWriter
posted: og INovember 2006 o=:0=2 pm ET
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The purple sea urchin iz a closer
genetic cousin to hurmans than
suspected, Credit: Charles
Haollahan/Santa Barbara Marine
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Tripneustes gratilla elatensis Larval rearing experiment 1980
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Phylogeography and population structure of tropical reef animals
David Carlon

Tripneustes

AL & Iy depressus

s Red S Ea ;
Tripneustes §. elatensis

Tripneustes gratilla

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 called T. gratilla elatensis lives in the
Red Sea and was described by Jacob Dafni. | 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

http://www.youtube.com/watch?v=XWAZAg3JUcg :nxx1na arora a'oxy
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