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The series of International Echinoderm Conferences began in 1972 at the
Smithsonian conference in Washington, D.C., organized by David Pawson andMaureen Downey. At that meeting, the participants decided that the
conferences should be held every three years and that the site should be
moved sequentially to different regions of the world to ensure that allechinoderm workers would have the opportunity to attend at some time. The
general regions designated for the conferences were the Americas, Europe-Africa, and Asia-Antipodes.
Beginning with the Tampa Bay conference, the participants at the conference
have selected the site of the next conference. The participants at the Atamiconference addressed the possibility that a host selected for the next
meeting might be unable to organize the conference as planned. They
established a contilnuing conunittee consisting of the hosts of the previousmeeting, the current meeting, and the subsequent meeting to have the
responsibility of selecting a new site and host. The committee also has the
responsibility of sloliciting invitations for a site from the appropriateregion for the next meeting if none is volunteered.
The current committee consists of Robert Burke (University of Victoria),Tomio Yanagisawa (Saitama Medical School), and Bruno David (University ofBourgogne) • .
International Echinoderm Conferences
1972 Washington, D.C., U.S.A.1975 Roving, Yugoslavia1978 Sydney, Australia
1981 Tampa Bay, U.S.A.
1984 Galway, Ireland
1987 Victoria, Canada1990 Atami, Japan
1993 Dijon, France
1996
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The 8th I.E.C. will be held at the University of Burgundy, Dijon. on
September 6 to 10, 1993 .

.Organizing committee

Chairmen : Bruno' David (University of Burgundy)
&

AJain.Guille (Laboratoire Arago. Banyuls)

Secretary: Annie Bussiere (University of Burgundy)

Members: Jean-Pierre Feral (Laboratoire Arago. Banyuls)
Didier Neraudeau (University of Burgundy)
Andre Picard (Laboratoire Arago. Banyuls)
Michel Raux (University of Reims)
Andrew 8. Smith (British Museum)

................................................................................. - .
Dijon is a city of 200 000 inhabitants loc~ted on the North border of the Burgundy vineyard at about 300km from

Paris, and 200km from Geneva. The first announcement will be mailed in April 1992. People whOmay be

interested by complementary information are requested to contact Bruno DAVID before september 3D, 1992:

8th I.E.C. - Bruno DAYID .
Centre des Sciences de la Terre

6. Bd. Gabriel F - 21000 DUON

~ 80-39-63-71 T. Fax: 80-39-50-66
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7th International Coral Reef

Symposium

The 7th International- Coral Reel Symposium to
be held in Guam in June is likely to be the last
JCRS (lor some time) to l\ave a session devoted to
ACllntlllJSter ,,'"nd. Dr Peter Moran 01 the
Australian Institute 01 Marine Science is
organising the session which will include the
following presentations:

De'A'th, G. and P. Moran: A summary 01
ecological data ori the crown-ol-thoms starfish.

Yok~hi, H., S. Ueno, M. Ogura, A. Nagai and T.
Habe: Changes 01 diel feedirig pattern with
popullalion density and food availability for
Aazntluuter "lJznd (L.): an experimental view,

Stump, R.J.W.: Age and growth of Aazntluzster
"llInci CL.) from the Great Barrier Reef,
Australia.

Fagerstrom, J.A.: Impact and recovery of reefs
from an Aalntluzster "llInci outbreak, Moorea,
French Polynesia.

Mezaki, S.: Changing environments of coral reefs
after infestations by ACllnthllSter "lllnci in the
Ryulcyu Islands, Japan.

keesing. J.k.: Role of Aurrthllster "llInci in
structuring reef communities in Okinawa. Japan.

Bradbury, RH., RoM.Seymour and P.L. Antonelli:
Is the Great Barrier Reef ecologically
lustainable?

Fernandes, L., P.J.Moran and H. Marsh: A system
for classifying outbreaks of crown-of-thorns
starfish as a basis for management.

Lassig, B., W. Gladstone, P. Moran and U.
Engelhardt: A crown-of-thorns starfish
contingency plan.



ADDRESSES (Addendum and changes to list published in the 1991 newsletter)

Arendt, Yurij A. Paleontological Institute, Profsojuznaja u1, 123, Moscow,117868 GSP-7 V-321, Russia. (abrachiate crinoids)
Ball, Brendan J. Ulster Museum, Botanic Gardens Belfast, Belfast BT9 SAB,Northern Ireland.
Balser, Elizabeth. Department of Biological Sciences, Clemson University,
Clemson, South Carolina 29634-19031, U.S.A. (crinoids, axial organ)
Bazhin, Alexander. Kamchatka Department of Marine Biology and Biotechnology.
PO Box 217, Petropavlosvsk-Kamchatsky 63000, Russia. (echinoid and asteroidtaxonomy and ecology)
Be1yaev, George M. P.P. Shirshov Institute of Oceanology. Krasikova St., 23,Moscow 117218, Russia. (Porce11anasteriid asteroids)
Birenheide, Rudiger. Biological laboratory, Tokyo Institute of Technology,
Ookayama, Meguro-ku, Tokyo 152, Japan. (ultrastructure of echinoid tissues)
Biryukova, Inga V. Pacific Research Institute of Fisheries and Oceanography,
laboratory of Physiology, 4, Shevchenko Alley, Vladivostok, 690600, Russia(olfactory systems of echinoids)
Borzone, Carlos A., Centro de Bio10gia Marinha, Universidade Federal do
Parana, Av. Bei ra Mar s/no, 83235 Ponta1 do Su1 ,Paranagua., PR, Brazi 1(ecology of sand dollars)
Canicatti, Calogero. Department of Biology, University of leece, 1-73100,
leece, Italy. (echinoderm immune response, coe10mocytes)
Do1matov, Igor Yu. laboratory of Comparative Cytology, Institute of Marine
Biology, Vladivostok 690032, Russia. (moorpho10gy, regeneration, developmentof ho10thuroids)
Drozdov, Anato11y l. laboratory of Cytoembryo10gy, Institute of Marine
Biology, Vladivostok, 690032, Russia. (Gametes, Fertilization, Phylogeny ofechinoderms)
Ellers, Olaf. Department of Zoology, University of California, Davis, CA95616, U.S.A.
Ende1man, leonid G. Paleontological Institute, Profsojuznaja u1., 123,
Moscow, 117868 GSP-7 V-321, Russia. (Morphology, ecology, evolution of'echinoids)
Evdokimov, Vladimir V. Pacific Research Institute of Fisheries and
Oceanography, laboratory of Physiology, 690600 Vladivostok, Russia.(Ontogenesis of echinoids)



Fell, F. Julian. Reynolds-Alberta Museum, P.O. Box 6360, Wetaskiwin, AlbertaT9A 2Gl, Canada.
Gebruk, Andrew V. P.P. Shishov Institute of Oceanology, 23 Krasikova St.,117218 Moscow, Russia. (deep-sea holothuroids)
Hartsock, Franklin B. National Marine Fisheries Service, P.O. Box 1638,Kodiak, Alaska 99615, U.S.A. (regeneration of asteroids)
Hodgson, Alan N., Department of Zoology and Entomology, Rhodes University, PO
Box 94, Grahamstown 6140, South Africa). (reproductive biology)
Holterhoff, Peter. Department of Geology, University of Cincinnati,Cincinnati, Ohio 45221-0013, U.S.A.
Isaeva, Valeria V. Institute of Marine Biology, 690032 Vladivostok, Russia.
(egg cytoskeleton and morphogenesis, development, echinoid coelomocytes)
Kasyanov, Vladimir. Institute of Marine Biology, 690032 Vladivostok, Russia.(reproduction of echinoiderms)
Kushlina, Vernonika B. Paleontological Institute, Profsojuznaja ul., 123,
1171868 GSP-7 V-321 Moscow, Russia. (evolution, systematics, morphology and
ecology of Cretaceous hemiasterids and micraterids, Ordovician Bolboporites)
leibson, Nina L. Inlstitute of Marine Biology, Vladivostok 690032, Russia.(Regeneration in ho~othuroids)
levin, Valery S. Kamchatka Department of Marine Biology and Biotechnology, PO
Box 197, Petropavlosvsk-Kamchatsky 863000, Russia {Ecology, Biochemistry andFisheries of holothuroids and echinoids

.
litvinova, Nina M. P.P. Shirshov Institute of Oceanology, Krasikova St., 23,
117218 Moscow, Russia. (Morphology, ecology and evolution of ophiuroids)
Maharavo, Jean. Station Marine. B.P. 141, 106 Tulear, Madagascar. {biology ofTripneustes}
Manchenko, Genady. Institute of Marine Biology, 690032 Vladivostock, Russia.(Population genetics of echinoderms)
Markov, Alexander V. Paleontological Institute, Profsojuznaja ul., 123,
117868 Moscow, Russia. (Evolution and systematics of echinoids,morphogenesis)
McMurray, Sheona, Glasgow Polytechnic, Cowcaddens Road, Glasgow G4 OBA,Scotland.
Marshall, Charles. Department of Earth and Planetary Sciences, Univ. of
California, los Angeles, CA 90024-1567. (Evolution and systematics ofechinoids)



Mironov, Alexander, P.P. Shirshov Institute of Oceanology, Krasikova St., 23,
117218 Moscow, Russia. (Taxonomy, ecology, zoogeography of echinoids andasteroids)
Mocretsova, Nina D. Pacific Research Institute of Fisheries and Oceanography,
4, Shevchenko Alley, 690600 Vladivostok, Russia. (Reproduction, nutrition,and development of holothuroids).
Naidenko, Tamara Kh. Institute of Marine Biology, 690032 Vladivostok, Russia.(Development and culture of echinoids)
Norris, Daniel R. Marine laboratory, Univ. of Guam, UOG Station, Mangilao,Guam 96923. (ecology of spatangoids)
Okamoto, Kyoko. Geological Institute, Univ. of Tokyo, Hongo, Tokyo 113,
Japan. (paleontology, ecology, systematics, evolution, biogeography ofechinoids)
Payot, Florence. Institute of Biology, Odense University, Campusvej 55, OK5230 Odense. (heavy metals)
Propp, Michael. Institute of Marine Biology, 690032 Vladivostok, Russia.(Physiology of echinoids)
Rominas-Castro, lily. National Institute of Fisheries, P.O. Box 1306,
Ensanada, Baja California, Mexico. (fisheries of sea urchins and seacucumbers)
.Rozhnov, Sergey V. Paleontological Institute, Profsoyuznaja ul., 123, Moscow
Russia, 117868. (Origin, systematics, morphogenesis of lower Paleozoic,Cambrian, and Ordovician echinoderms)
Ryabushko, Vitali I. Department of Animal Physiology, Institute of Biology of
the South Seas, ,Nakhimov Ave., 2. Sevastopol 335000, Ukraine. (echinodermphysiology, energetics)
Scally, Kevin Bernard. Dental Department, Christchurch Hospital, Private Bag,
Christchurch, New Zealand. (paleontology, behavior, anatomy, functionalmorphology, evolution of echinoids)
Solovjev, AndreyN. Paleontological Institute, Profsoyuznaja ul., 123, Moscow
GSP-7 V-321, Russia (Systematics, evolution, and ecology of spatangoids andholasteroids).
Terry, Richard E. Department of Geology, University of Cincinnati,Cincinnati, Ohio 45221-0013, U.S.A.
Varaksina, Galina S. laboratory of Regulation of Reproduction, Institute of
Marine Biology, Vladivostok, 690032, Russia. (Oogenesis, spermatogenesis,steroid hormones)
Viktorovskaya, Galina I. Pacific Research Institute of Fisheries and
Oceanography, laboratory of Physiology, 4, Shevchenko Alley, 690600



Vladivostok, Russia (Reproduction, ontogenesis, larvae, biotechnology ofechinoids)
Yakolev, Serghey N. Institute of Marine Biology, 690032 Vladivostok, Russia.(reproduction and gametogenesis of echinoids)
Vail, Lyle. Lizard I;slandResearch Station, PHS 37, Cairns, Q. 4871,.
Austral ia. (crinoids" behavior, reproduction, taxonomy)

Fig. 1. N~ocnusincllbans. A. Dorsal view of an adult individual. B. Dis5eCled individual showing
tbeleft brooding chamber. C. Dewl of the brooding chamber with juvenile individuals in sitll. D.
Schematic drawing lOf a dissected N. incllbans showing a brooding chamber with four
compaJ'tmenls holding juveniles. be. brooding companmenls; gpo genital papilla; i.integument; ip.
inlegumentary partition; j. juveniles; ms. marsupial slit; p. podia; te. lentacular crown.
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TELEPHONE - FAX - E-MAIL
These numbers alre given to facil itate communication. Individual s who desire
to be listed 1n the next newsletter are requested to send their numbers tothe editor.
A network for individuals with e-mail addresses is being set up by:
Win Hide
Department of MOlecular Genetics
Baylor College of Medicine
One Baylor Plaza
Houston, TX 77030, U.S.A.
e-mail: whide@mbir.bcm.tmc.edu
Arnaud, Patrick M. TEL (91) 52.12.94.
Ausich, William. TEL 614-422-2721. e-mail AUSICH.1@OSU.EDU.Baker, Alan. TEL (04) 859-609. FAX 857-157.
Barker, Michael. TEL (64) 03-479-7584.
Basch, larry. TEL (408) 459-4026.
Benzie, John. j benzie@aims.gov.au.
Berger, Jacques~ TEL (416) 978-3521
Birenheide, Rudiger. TEl (03) 3726-1111. FAX +81-3-3748-3017.
Birkeland, Charles. TEL (671) 734-2421. FAX (671) 734-6767.Black, Robert. TEL (09) 380-2232
Blake, Daniel B. TEL (217) 333-3540.
Bosch, Isidro. TEl (407) 465-2400. FAX (407) 465-2446Briscoe, Shannon. TEL (609) 896-5000
Burke, Robert. (~04) 721-7105. FAX (604) 721-8653
Byrne, Maria. TEl 61-2-6922497 FAX 61-2-6922813Campbell, David Bruce. TEL 609-895-5418
Cameron, Robert Andrew. TEL 818-356-4944
Candia Carnevali, M. Daniela. TEL 02-236.63.30
Canicatti, C. TEL 0832/6201. FAX 0832.351504
Carey, Andrew G., Jr. TEL 503-754-3504
Chen, Chang-Po. e-mail ZOCP@TWNAS886.bitnet
Chia, Fu-Shiang. TEL 403 432-3499 .
Clark, Helen. TEL (0064 4) 859 609. FAX (0064 4) 857 157Clarke, Andrew. TEL (0223) 61188
Clements, lee Ann Jerome. TEL 904-744-3950
Cobb, James. TEL 0334 76161 ext. 7235
Conand, Chantal. TEL 98. 80.16.94. poste 416. FAX 98.31.63.11.David, Bruno. TEl 80-39-63-71. FAX 80-39-50-66.Dearborn, John. TEl 207 581-2552
Den Besten, Peter Jacobus. TEL 030-533084
De Ridder, Chantal. TEL 32-2-642 24 12
Donovan, Stephen K. TEL (809) 927-2728. FAX (809) 927~1640Dubois, Philippe. TEL 02- 642.25.17
Ebert, Thomas. TEL 619 594-6767
Eckel barger, Kevin J. TEL (207) 563-3146. FAX (207) 563-3119.Ellers, Olaf. FAX 916 752-1449
Emson, Roland Hugh. TEL 071 836 5454. FAX 071 937 5396
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Epel, David. TEL 40B 373-0464
Eylers, John P. TEL'919 220-5429. FAX 919 220-5575
Fankboner, Peter Vaughn. TEL 604 291-4475
Farmanfarmaian, Allahverdi. TEL 201 932-2B29Fechter, Hubert. TEL OB9 BI-07-0
Fenaux, lucienne. TEl 93 76 66 13. FAX 33 93 76 3B 34Ferguson, John Caruthers. TEL B13 B67-1166
Fontaine, Arthur R. TEL 604 721-7131. FAX 604 721-7120
Gage, John. TEL 0631 62244. FAX 0631 6551BGentile, Frank. TEL (9B) 69.72.30
Gilmour, Tom. TEL 306 966-4404. FAX 306 966-4461Glynn, Peter W. TEL 305 361-4151
Giudice, Giovanni. TEL 616.26.322. FAX 91-616.56.65.
Greenstein, Benjamin J. TEL (413) 5B5-3B04. e-mail BGREENSTEIN@SMITHGuille, Alain. TEL 6B BB 00 40. FAX 6B BB 16 99
Guillou, Monique. TEL 9B.31.62.65. FAX 98.31.63.11
Haedrich, Richard l. TEL 709 737-B833.Hammond, L.S. TEL 651 199B
Harrold, Christopher. 408 649-6466
Hart, Michael TEL 206 378-2165
Heck, Kenneth. 205 B61-2141
Hendler, Gordon. TEL (213) 744-6391. FAX (213) 746-2999.
Hide, Win. TEL 713 798-653B. e-mail whide@mbir.bcm.tmc.edu.Hill, Robert TEL 401 792-2372
Himmelman, John. TEL 41B 656-5230
Holland, Nicholas. TEL 619-259-0771.
Horowitz, Allan. e-mail lANE@IUBACS, lANE@UCS.INDIANA.EDU.
Hopkins, Thomas. TEL 205-B61-2141. FAX 205-B61-4646.
Haeckle, William B. TEL (407) 465-6630. FAX (407) 461-BI54.Jani~s, Daniel. e-mail daj@zoo.ufl.edu.
Jangoux, Michel. TEL 32-2- 642 24 12. FAX 32-2- 650 27 96
Jensen, Margit. TEL 45 31 35 41 11. FAX 45 3139 Bl 55
Johnson, David. e-mail D_Johnson@aims.gov.au.
Kazyanov, Vladimir. TEL (423-2) 296-205. FAX (423-2) 252-5B9.Keegan, Brendan. TEl (091), 24411. FAX (091) 25700.
Kees ing, John. e-mail JKEESING@AIMS.GOV.AU
lane, Gary. e-mail lANE@IUBACS, lANE@UCS.INDIANA.IDU
larrain, Alberto. TEL 56-2349B5 x 2157. FAX 56-2402BO.
lawrence, J.M. TEL (BI3) 974-3250. FAX (BI3) 974-52732. e-maillAWR@UlTRIX.CSC.USF.EDU
lessios, Harilaos. TEL (507) 2B-4304. FAX (407) 2B-0516
littlewood, T. e-mail MBDTl@DLVH.DARESBURY.AC.UK
Lucas, John S. TEL (077) B14111. FAX (077) 796371
Manahan, Donal T~ TEL (213) 743-7493. FAX (213) 740-B123
Macurda, D. Bradford., Jr. TEL 713 7BI-6B81. FAX 713 7BI-299B
Marsh, loisette M. TEL (09) 32B 4411. FAX (90) 32BB6B6
Martinez, de Saaverdra y Alvarez. TEL (022) 25 34 4B
McClintock, James B. TEL. 205 934-B30B. e-mailBIOF004@UABDPO.DPO.UAB.EDU.McClarey, Daniel. e-mail ZOOLOGY@OTAGO.AC.NZ
McEdward, Larry. TEL (904) 932B73B. FAX (904) 392-3704. e-maillmced@zoo.ufl.edu.
Meyer, David. FAX 512-556-6931. e-mail MEYER@UCBEH (BITNET),MEYER@UCBEH.SAN.UC.EDU (INTERNET).
Miller, Richard. FAX (215) 7B7-6646. e-mail V5222E~TEMPLEVM.
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Mladenov, Phil1jp. TEL 64 3 479 8304. FAX 64 3 479 8336. e-mailIN%"Hladenov@Otago.ac.nz.
Mooi, Richard. TEL 415 750-7080. FAX 415 750-7090
Moran, Peter. TEL (077) 78 9211. e-mail P_Moran@AIMS.GOV.AU
Nebelsick, Jame:s. TEL 0043 222 40 103 2497. FAX 0043 222 40 20 533.Nichols, David. TEL 0392-263263
Nojima, Satoshi. TEL. 0969-35-0003. FAX 0969-35-2413O'Loughlin, P. Mark. TEL 347 4211
Parsley, Ronald. TEL (504) 865-5918
Pawson, David. FAX (202) 357-3043.
Pearse, J.S. TEL 408 459-2455. FAX 408-459-2882.Philippe, Michel. TEL 7.893.22.44
Procop, Rudolph. TEL 0042 02 269451. FAX 0042 02 2369489
Propp, Michael. FAX 423.2.252.589. e-mail DVO@node.IAS.msk.su. bitnetRaff, R. Rraff@sunflower.bio.indiana.edu.
Regis,Marie-Berthe. TEL 91.28.84.41. FAX 33.91.28.80.30.
Regnell, Gerhard. TEL 046-121 475. FAX 46-121 477.
Roman, Jean. TEL 1-40-79 30 03. FAX 1049079 35 80
Rose, Edward. TEL (0784) 434455. FAX 0784 71780Roux, Michel. TEL 26 05 33 96
Rowley, Robert J. Tel 643-479-8306. FAX 643~479-8306. e-mailRJROWlEY@OTAGO.AC.NZ.
Shick, Malcolm. TEL 207-581 0146. e-mail Shick@Maine.bitnetShirley, ThomasC. (907) 789-2101
Sibuet, Myriam.TEl 98.22.40.40
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BOOKS IN PRINT
Windsor, M.P. 1991. Reading the shape of nature: comparative zoology at theAgassiz Museum. The University of Chicago Press, Chicago.
Echinoderm workers are fortunate that Windsor's interests in the history and
philosophy of science involve the phylum. Her first book (Starfish,
jellyfish, and the order of life. 1976. Yale University Press, New Haven.
out-of-print) examined the problem of dhersity in the 19th century with the
Radiata as the focus. This present book continues her analysis of
evolutionary thought, but it is more. It is also more than just a history ofthat institution. Windsor provides a fascinating account of the
personalities of the Agassiz's and those students and scientists with whom
they interacted, and the way personalities affected the course of the
development of the MCZ as well as of science. In this regard, the book is an
important contribution to understanding the history of the development of
the study of biology, but also of the development of graduate instruction in
the United States and the roles of universities and research institutes.
In final analysis, however, the book is indeed a history of the MCZ, but the
implications of the study reach beyond that institution, as the author makes
clear in her final chapter. Here is a very succinct, pertinent account of
the nature of museums in general: their origin, their changes, their roles.
This is particularly pertinent now as the functioning of the great museums of
the world is once again called into question. Her conclusion that museumsare tools, equivalent to scientific tools, is an important one.

McKinney, M.L., K.J. McNamara. 1991. Heterochrony: The evolution of ontogeny.Plenum Press, N.Y.
Heterochrony has become an important aspect of the study of development and
evolution. The book contains a history of the ideas of heterochrony, means
of classifying and anlayzing heterochrony, the cellular causation of
heterochrony, action on the variation produced by heterochrony, evolutionary
patterns produced by heterochrony, targets of selection of heterochrony. The
last chapter considers the role of ontogeny in ~vo1ution. Heterochrony has
been applied to echinoderms by investigators reaching back to the 19th
century. 80th authors of this book have studied echinoids, which serve asexamples in the discussion. This should be a very useful book.

-Now there are found in Silurian and Devonian rocks a considerable number
of fossils exactly intermediate between Asteroidea and Ophiuroidea. We have
every reason to believe that in these fossils we possess the actual record
of the evolution of the Ophiuroidea, and we are therefore in a position to
test how far the history of the individual, as disclosed by embryology,
agrees with the history of the race. Now these fossils show an open
ambulacra1 groove, and ambu1acra1 ossic1es not yet central to form
vertebrae, but in the larvae the open ambu1acra1 groove becomes closed long
before there is any trace of vertebrate, and while the adult arms are still
mere stumps. Hence we conclude that in the larval history there has been a
dislocation of the sequence of events, and the formation of the epineural
folds has been hurried on long before its time--in a word, that these flapshave been precociously maintained ••••
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The (echinoid) imago thus launched on its career is very different from
the fully grown adult. In fact, if the long primary tube feet were
supported by outgrowths of the body we should have a young Asteroid before
us. There is Htt1e doubt that this post-larval stage represents a formerAsteroid ancestor ••••
The adult anatomy of a Ho10thuroid suggests the view that the group may
have been derived from early Echinoidea in which the test consisted of
plates movable on one another. This view is strengthened by the complete
armour of plates in which the young Cucumaria is enveloped, and whichgradually become separated from one another as the animal grows
older •••But if the Echinoidea and Holothuroidea have diverged from a
common stock, then the Echinoid lara has been much modified since that
time in its external, appearance; whilst in the Holothuroid larva the
internal asymmetry in the development of the coelom has been pushed backto a very early periodof development."
MacBride. 19114. Textbook of Embryology. Vol. 1. Invertebrates.

Gage, J.D., P.A. Tyler. 1991. Deep-sea biology: A natural history of
organisms at the deep-sea floor. Cambridge University Press, Cambridge.
Gage and Tyler are well known for their extensive deep-sea studies primarily
of the Rockall Trough. These studies have frequently involved echinoderms.
The book provides a broad coverage of the characteristics of the deep sea,
the taxa found there and their natural history. It also describes the
biological :processes of the organisms found there, including feeding,
respiration, reproduction, growth, and dispersal. The latter is particularly
important as it provides the basis for interpreting the ways deep-sea
organisms function in one of the great biomes on earth. Specifically for
echinoderm workers, the authors give a general overview of of the phylum,
pointing out that the ophiuroids, asteroids, echinoids and ho10thuroids are
the most important of the errant megafauna, with the crinoids being
conspicuous sessile megafauna. Marvellously Htt1e is known of the feeding
processes in deep~sea echinoderms; respiration has been measured for several
ophiuroids; most information on reproduction and recruitment is for
echinoderms (primarily from the authors' laboratories). The book is wellwritten.

"Species nearly allied to those found in shallow water of many
familiar genera were taken in the deepest hauls, so that it would seem
that the enormous pressure, the utter darkness, and the differences inthe chemical and physical conditions of the water, and in the
proportions of its contained gases,do not influence animal life to any
great extent." Wyville Thomson. 1887. Challenger. Atlantic.

Imaoka, T., S. Seiichi, T. Okutani, C. Oguro, T. Oji, K. Kanazawa. 1991.
Echinoderms from continental shelf and slope around Japan. Vol. II. Japan
Fiush. Res. Conserv. Ass., Tokyo Suisan Bldg., 6th Floor, Toyomi 4-18, Chuou-ku, Tokyo 104, Japan.
Volume I of this two-part series .appeared in 1990. It contains descriptions
of 84 species of echinoderms, ioncluding four new species. The second volume
contains descriptions of an addtional 79 species, including three new



species. Each description has marvellous photographs of most species in
color. Additional p~otographs in black and white provide details. The text
provides a description of the species and distribution range. The book meets
its goal of providing taxonomic data useful for marine biology andfisheries. .
Giese, A.C., J.S. Pearse, V.B. Pearse. 1991. Reproduction of marine
invertebrates. Vol. VI. Echinoderms and 10phophorates. The Boxwood Press,Pacific Grove.
The long-awaited volume on echinoderms in this well-known treatise on
invertebrate reproduction will be extremely useful to researchers in the
field. For each of the major groups, sections on asexual reproduction,
sexual reproduction, and development are presented. They include thorough
descriptions of structure and function, and mechanisms of action. The volume
will serve as the authoritative reference for the state of the field.Holland, N.D. Echinodermata: Crinoidea

Chia, F.-S., C.W. Walker. Echinodermata: AsteroideaHendler, G. Echinodermata: Ophiuroidea
Pearse, J.S., R.A. Cameron. Echinodermata: Echinoidea
Smiley, S., F.S. McEuen, C. Chafee, S. Krishnan. Echinodermata:Ho10thuroidea
Rowe, F.W.E., D.T. Anderson, J.M. Healy. Echinodermata: Concentricycloidea

Shokita, S., K. Kakazu, A. Tomori, T. Toma (eds.). Aquaculture in tropical
areas. Midori Shobo Co., ltd, Ikebukuro Nishiguchi Sky Bui1ding,2-14-4
Ikeburo, Toshima-ku, Tokyo, Japan. (English edition prepared by M.Yamaguchi).

This volume contains a chapter on sea cucumbers (by Masashi Uehara) that has
brief statements about nine species with a brief description of procedures
for obtaining eggs and culture of larvae, and a chapter on Tripneustes
grati17a (by Shinko Shimabukuro) that discusses its ecology and life history.

Stachowitsch, M. 1992. The invertebrates: an illustrated glossary. Wiley-
Liss. This book defines the basic terminology of the anatomy of
invertebrates (systematic section) and variations of structures specific for
a group (adjective section). A page illustrates the basic anatomicalfeatures of each group. Entries are in English and German.

John, D.M., S.J. Hawkins, J.H. Price. 1992. Plant-animal interactions in themarine benthos. Clarendon Press, Oxford.
Various chapters refer to the roles of asteroids (Stichaster, Acanthaster,
Pisaster, Asterias, Echinaster) and echinoids (Strongylocentrotus,
Echinometra, Echinus, Echinothrix, Psammechinus, Evechinus, Paracentrotus,
Diadema, Centrostephanus), and even a reference to Molpadia (holothuroid)
.settlement and references to feeding by ophiuroids on defecated material.
Clark, A., M. Downey. 1992. Starfishes of the Atlantic Ocean. Routledge,Chapman and Hall (not seen)
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Jangoux, M., J~M. Lawrence. (eds.) (in press) Echinoderm Studies. 4.Ba1kema, Rotte~dam
B. David. Systematics and phylogenesis of actual and fossil echinoderms.R. Hill. Complete physiology of echinoderm muscle.
J.F. Verbist. Pharmacological effects of compounds from echinoderms.
A •.C1ark. An index of names of Recent Asteroidea. Part 2. Va1vatida.

Scalera-Liaci, L., C. Canicatti (eds.). (in press). Echinoderm Research 1991.
(Proceedings of the third European Conference on Echinoderms. Leece, Italy.1991). Ba1kema, Rotterdam.

Agassiz, A. 1865. Embryology of the starfis.h. Reprint. Reprint Service.
Agassiz, A. 1877. North American Starfishes. Reprint. Reprint Service.
Broadhead, T.W., J.A. Waters (eds.). Echinoderms: Notes for a short course.Univ. Tennessee Studies in Geology.
Burke, R.D. et a1. 1988. (eds.) Echinoderm Biology. A.A. Ba1kema.
Chamberlain, J.B. et a1. 1973. The sea urchin. Molecular biology. vol. 2.Irvinton. .
Clark, A.H. 1949. Ophiuroidea of the Hawaiian Islands. Kraus Reprint.
De Ridder, C. et a1. (eds.). 1990. Echinoderm Research. A.A. Ba1kema.
Downey, M.E. Revision ofthe Atlantic Brisingida (Echinodermata: Asteroidea),with description of a new genus and family.
Ely, C.A. 1942. Shallow-water Asteroidea and Ophiuroidea of Hawaii. KrausReprint.
Forbes, E. The Echinoderms of the Crag. Johnson Reprint.
Guidice, G. 1986. Sea urchin embryos. a developmental biology system.Springer-Verlag.
Jangoux, M. (ed.). 1980. Echinoderms. Present and Past. Ba1kema.
Jangoux, M., J.M. Lawrence (eds.). 1982. Echinoderm Nutrition. Ba1kema.Sloan, N.A., A.C. Campbell. Perception of food.

Meyer, D.L. Food and feeding mechanisms: Crinozoa.
Massin,C. Food and feeding mechanisms: Ho10thuroidea.
De Ridder, C., J.M. lawrence. Food and feeding mechanisms: Echinoidea.Jangoux, M.Food and feeding mechanisms: Asteroidea.
Warner, G. Food and feeding mechaisms: Ophiuroidea.Jangoux. Digestive systems: Crinozoa.
Feral, J.-P., C. Massin. Digestive systems: Ho10thuroidea.
De Ridder, C., M. Jangoux. Digestive systems: Echinoidea.Jangoux, M. Digestive systems: Asteroidea.
Jangoux, M. Digestive systems: Ophfuroidea.lawrence, J.M. Digestion.
Bamford, D. Epithelial absorption.
lawrence, J.M., J.M. lane. The utilization of nutrients by postmetamorphicechinoderms
Ferguson, J.C. Nutrient translocation.
Ellington, W.R. Intermediary metabolism.
Voogt, P.A. Steroid metabolism.Jangoux, M. Excretion. .
Walker, C.W. Nutrition of gametes.
Cognetti, G. Nutrition of embryos.
Fenaux, l. Nutrition of larvae.
Massin, C. Effects of feeding on the environment: Ho10thuroidea.
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Lawrence, J.M., P.W. Sammarco. Effects of feeding on the environment:Echinoidea.
Menge, B.A. Effects of feeding on the environment: Asteroidea.

Jangoux. M•• J.M. Lawrence (eds.). 1983. Echinoderm Studies. Vol. 1. Ba1kema.Sprinkle, J. Patterns and problems in echinoderm evolution.Marcus, N.H. Phenotypic variation in echinoderms.Craig, S.P. Genomic variability in echinoderms.
Shick, J.M. Respiratory gas exchange in echinoderms.
Va1entineic, T. Innate and learned responses to external stimuli inasteroids.
Campbell, A.C. Form and function of pedice11ariae.Ebert, T.A. Recru:itment in echinoderms. .

Jangoux. M•• J.M. L~wrence (eds.). 1987. Echinoderm Studies. Vol. 2. Ba1kema.Roux, M. Evolutionary ecology and biogeography of recent stalked crinoids.Emlet, R.B., L.R. McEdward, R.R. Strathmann. Echinoderm larval ecologyviewed from the egg.
Harrold, C., J.S. Pearse. The ecological role of echinoderms in kelpforests.
Stickle,.W.B., W.J. Diehl. Effects of salinity on echinoderms.

Jangoux, M•• J.M. Lawrence (eds.). 1989. Echinoderm Studies. Vol. 3. Ba1kema.Birkeland, C. The influence of echinoderms on coral-reef communities.Burke, R.D. Echinoderm metamorphosis: comparative aspects of the change inform.
Dubois, P., C.-P. Chen. Calcifiction in echinoderms.
Blake, D.B. Asteroidea: functional morphology, classification andphylogeny.
Clark, A.M. An index of names of Recent Asteroidea - Part 1: Paxi110sida.Biographies:
Madsen, F.J. Christian Frederik Lutken, 1827-1901.Pawson, D.L. Theodore Lyman, 1833-1897.
Rowe, F.W.E. Walter Percy Sladen, 1849-1900.Hansen, B. Johan Hjalmar Theel, 1848-1937.

Jangoux. M •• J.M. Lawrence (eds.). 1992. Echinoderm Studies. Vol. 4. Balkema.Keegan, B.F •• B.D. O'Connor (eds.). 1985. Echinodermata. Balkema.
Kier. P.M. Echinoids from the Triassic (St. Cassian) of Italy, their lanternsupports, and revised phylogeny of Triassic echinoids. Smithson. Contrib.Paleobiol. No. 56.
Lawrence. J.M. (ed.). 1982. Echinoderms: Proceedings of the InternationalConference, Tampa Bay. Ba1kema.
Lawrence. J.M. 1987. A functional biology of echinoderms. Johns HopkinsUniversity Press ••
Moore, R.C., L.R. Landon. 1943. Evolution and classification of PaleozoicCrinoids. Ayer Co. Pubs.
Moore, R.C. (ed•.)~ 1966. Treatise on Invertebrate Paleontology, Pt. u:Echinodermata 3. Ge:ol.Soc.
Moore, R.C. (ed.). 1968. Treatise on Invertebrate Paleontology, Pt. S:Echinodermata 1. Geol. Soc.
Pawson. D.L. Molpadiid sea cucumbers (Echinodermata: Ho10thuroidea) ofthe Antarctic Seas. Am. Geophysical.
Pawson. D.L •• J.E. Miller. Systematics and ecology of the sea-urchin

Centrostephanus (Echinodermata: Echinoidea) from the Atlantic and easternPacific Oceans.
Prouho, H. 1888. Studies on Dorocidaris papillata and some echinoids'from theMediterranean Sea. (Translated from the French by J.M. Lawrence).
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Speneer, W.K. 1940. The Palaeozoic Asterozoa. Johnson Reprint Series.Stearns, L. Sea urchin development. Van Nostrand Reinhold
Terman, S.A., et al. 1973. Sea urchin molecular biology. vol. 3. Irvington.Verrill, A.E. 1914. Monograph of the Shallow-water Starfishes of the NorthPacific Coast from the Arctic Ocean.to California. Kraus Reprint.
Viguier, C. 1879. Comparative anatomy of the skeleton of Stellerides.(Translated from the French by J.M. Lawrence).
Webster, 6.D. 1977. Bibliography and index of Paleozoic crinoids, 1969 to1973. Geol. Soc.
Wright, J. The British Carboniferous Crinoidea. Johnson Reprint.

Chl1drens' Books
Hurd, E.T. 1962. Starfish. Crowell Jr. Books.
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Lawrence, J.H., S. Bell, B. Robbins. Scaling and interspecific variation in
sizes of the pieces of the Aristotle's lantern of strongylocentrotidechinoids.

Stickle, W.B., D.W. Foltz, M. Katoh, H.L. Nguyen. Genetic structure in fivespecies of seastars (Echinodermata: Asteroidea) from Alaska.
Walker, C.W., J.G.D. Boom, A.G. Harsh. c-Myc is not exclusively a vertebrategene. (asteroid)
Deaton, L.E. Preliminary characterization of holothuroid evisceration factor.
Bigger, C.H. Characteristics and distribution of the leukocytes of the seastar Dermasterias imbricata.
Janies, D.A., L.R. McEdward. Evolutionary significance of a derived mode of
coelom formation in the larva of the starfish, Pteraster tesse1atus.

HcEdward, L.R. Interspecific relationships between egg size and the level ofparental investment per offspring in echinoderms.
Sewell, H.A. Protandy in the sea cucumber Leptosynapta sp.
Emlet, R.B. Global and historic patterns of non feeding larval development insea urchins.
Gilmour, T.H.J., Induction of metamorphosis of echinoid larvae.
Hopkins, 1.S. The distribution of the echinoid genus C1ypeaster in the
Caribbean seas: a case for "re1ictua1 centers of survorship."

Young, C.H. Reproductive studies in the deep sea: historical perspectives.
Gage, J. Recruitment ecology and age structure of deep-sea populations.
Lares, H.T., J.H. Lawrence. Allocation of nutrients and energy during armregeneration in Echinaster sp. (Echinodermata: Asteroidea).
Clements, L.A.J., S.S. Bell, J.P. Kurdziel. Secondary production from armregeneration in natural and replanted seagrass beds.
Young, C.H. Fertilization ecology of deep-sea echinoderms.
Eckel barger, K.J. Ultrastructural modifications of gonads and gametes inbathyal and abyssal invertebrates.
Pearse, J.S. Do deep-sea echinoderms reproduce like those in shallowantarctic seas?
Tyler, P.A. Seasonality and continuity in reproductive processes in deep seainvertebrates. (asteroids, echinoids)
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Papers presented at the Sixty-second Annual Heeting of the
Zoological Society of Japan (Okayama, 1991)

(abstracts published in Zoological Science, vol. 8, 1991)
Tamori, H., A. Maatsuon, K. Takahashi. Fine structure of the echinoid

madreporite with special reference to its pore-closure response. p. 1057.
Hotokawa, T. Effects of ionic environment on mechanical properties ofdetergent-treated catch connective tissue. p. 1058.
Baba, S.A., S. Inomata, Y. Mogami. Three-dimensional analysis of swimmingbehavior of sea-urchin larvae. p. 1060.
Hogami, Y., K. Watanabe, C. Ooshima, A. Kawano, S.A. Baba. Effects of

neurotransmitters on the ciliary movement of sea urchin embryos. p. 1061.
Takahashi, N., Y. Hayakawa, H. Sahara, N. Sato, K. Kikuchi. Sea urchin

reproduction--factors for contraction of smooth muscle of gonad wall. p.1064.
Inoue, C., M. Kiyomoto, H. Shirai. Differentiation of germ cells during

early development of the starfish, Asterina pectinifera. p. 1068.
Yokota. A novel chromoprotein detected in the ovary of Astenosoma ijimai.p. 1071.
Hamada, K., H. Isomura, S. Ikegami. The structure of the active metabolite

of pyrrolosine, an inhibitor of RNA synthesis of the starfish (Asterinapectinifera). p. 1075.
Shimizu, T., Y. Ooe, H. Sasaki, S. Ikegami. Role of histones in theprogression of development of starfish blastulae. p. 1075.
Fukada, T., Y. Ozaki, S. Ikegami. Inhibition of the release of peptides in

the hyaline layer of a hatching sea urchin (Heterocentrotus pulcherrimus)embryo by halenaquinolsulfate. p. 1076.
Nomura, K., Y. Kikkawa, N. Suzuki. Sea urchin hatching enzyme: its protein

substrate specificity and the mechanism of fertilization envelopedissolution. p. 1080.
Kuraishi, R., K. Osanai. Localization of archenteron forming ability instarfish oocytes. p. 1082.
Kiyomoto, M. Y. Akai, H. Shirai. Archenteron-forming ability of vegetalregions of starfish egg (2). p. 1082.
Amemiya. Influence of micromeres on the mesomere skeletogenesis of a sanddollar, Peronella japonica. p.1083.
Katow. Occurrence of mannose reduction in primary mesenchyme cell (PMC)

adhesion molecule (PAMLIN) at PMC migration termination site in Euechinoideaearly gastrulae. p. 1083.
Nakajima, Y., H. Katow. Mitochondrial accumulation in blastocoel wall cells

at primary mesenchyme cell migration termination site in sea urchin earlygastrulae. p. 1083.
Yamamoto, Y., T. Komianmi. Correlation between changes in cell shape and

negative cell surface change during cleavage stages of sea urchin embryos. p.1083.
Nakano, E., V. Matranga, D. Di Ferro. A new extracellular matrix protein insea urchin eggs. p. 1084.
Yazaki, I. Fluorescent immuno-cytochemical study of the formation of

archenteron and gut of sea-urchin embryos by using a monoclonal egg-surfaceantibody. p. 1084.
Nakamura, S., R. Kagotani, H. Fujisaki, H.K. Kojima. The acid-insoluble

organic matrix of spicules in the sea urchin Hemicentrotus pulcherrimus. p.1084.
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Tanaka, D., S. Nakamura, M.K. Kojima. Effects of blastocoelic substances
ofgastrula on spicule formation in'isolated micromere descendant cells ofseaurchin embryos. p. 1084.

FUjisawa, H. Thermosensitivity of a hybrid between two species of seaurchin differing in embryonic thermosensitivity. p. 1085.
Suyemitsu, T., F. Fujii, K. Knoshita, K. Yamasu, K. Ishihara. Changes ofexogastrula-inducing activities in eggs of embryos of the sea urchin,Anthocidaris crassispina, during development. p. 1085.
Fujita, Y., K. Yamasu, 1. Suemitsu, K. Ishihara. The effect of EGIP on cellproliferation of sea urchin embryos. p. 1085.
Mizuno, N., K. Yamasu, T. Suyemitu, K. Ishihara, I. Uemura. Distribution ofEGIP-D in embryos of the sea urchin, Anthocidaris crassispina. p. 1085.
Yamasu, K., Y. Haruguchi, N. Nakamura, 1. Suyemitsu, K. Ishihara. Structure

and expression of the gene for the precursor ofexogastrula-inducing pepties.p. 1086.
Mitsunaga-Nakasubo, K., K. Yamazaki, H. Kawashita, K. Yamada, K. Akasaka,

H. Shimada, I. Yasumasu. Activity and expression of Na, K-ATPase in embryosof the sea urchin, Hemicentrotus pulcherrimus. p. 1086.
Abe, N., I. Mabuchi, Y. Uehara. Effects of tyrosine kinase inhibitorson early development of the sea urchin. p. 1086.
Okuyama,M., S. Feruya, Y. Kamata, I. Yasumasu. Probable proteins to be

phsophorylated in the reactions by protein kinase in sea urchin embryosduring early development. p. 1086.
Natsume, T., M. Kawamoto, Y. Masuyama, I. Yasumasu. Examination of

procedures for the purification of casein kinase in sea urchin embryos. p.1087.
Kamata, Y., S. Furuya, H. Okuyama, I. Yasumasu. (ADP-ribosyl)ation ofproteins in plasma membrane fraction and nucleus fraction. p. 1087.
Shimada, H., K. Yamada, K. Akasaka, S. Eguchi, T. Yamamoto. Role of

5'flanking sequence in the regulation of arylsulfatase gene in sea urchindevelopment. p. 1087.
Eguchi, S., K. Yamada, T. Yamamoto, K. Akasaka, H. Shimada. CIS-actingelements regulating the expression of arylsulfatase gene in sea urchinembryo. p. 1087.
Hoshino, K.,T. Harumi, T. Shimizu. FSG and SAP cause the enhancements of

pHi and (CA2+)i by binding the different binding sites on a sea urchinspermatozoon. p. 1095.
Matsumura, K., K. Aketa. Possible participation of phospholipase A2in theacrosome reaction of sea urchin sperm. p. 1095.
Ushiyama, A., T. Araki, K. Kontani, K. Chiba, M. Hoshi. Specific binding ofacrosome reaction inducing substances (ARIS) to spermatozoa in starfish. p.1095.
Shogomori,H., M. Aoyama, H. Kubo, K. Chiba, M. Hoshi. The distribution ofganglioside H5 in sea urchin eggs. p. 1096.
Hase, M., H. Kuroda. Two kinds of voltage-dependent ion channels cause theinitial phase of fertilization potential of sea urchin eggs. p. 1097. ,
Osawa, M., K. Takemoto, H. Kuroda, M. Kikuyama, Y. Hiramoto. Sperm containfactor(s) which causes a transient increase in intracellular calciumconcentration of fertilized sea urchin eggs. p. 1097.
Murai, T., H. Kuroda. Caffeine-induced calcium release from microsomes ofsea urchin eggs. p. 1097.
Mohri, T., Y. Hamaguchi, S. Nemoto. Caffein-induced calcium release inducedion starfish eggs. p. 1098.
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Kyozuka, K., R. Deguchi, K. Osanai. Intracellular free calcium ion
increase with or without egg activitation during cross fertilization betweensea urchin eggs and oyster spermatozoa. p. 1098.

Kojima, M.K., Y. Saito, K. Hayakawa, S. Nakamura. Changes in the rate ofoxygen consumption and the content of arginine phosphate followingactivitation in sea urchin eggs. p. 1098.
Mita, M. Absence of 1-methyladenine production in follicle cells obtainedfrom starfish ovaries in the post-spawning season. p. 1110.
Ishimaru, T., H. Shirai. Metabolism of 1-methyladenine in gametes of thestarfish, Asterina pectinifera. p. 1110.
Ookata, K., S. Hisanaga, T. Okano, E. Okumura, T. Kishimoto. Relocation of

MPF:CDC2/CYClIN B during meiosis reinitiation in starfish oocytes. p. 1111.
Kudo, T., M. Toriyama, K. Ohta, T. Kishimoto, S. Hisanaga. Isolation and

characterization of 51-KD aster forming protein from starfish oocytes. p.1112.
Tosuji, H., I. Mabnuchi, T. Nakazawa. Chromosome condensation without

protein synthesis in unfertilized sea urchin eggs induced by Calyculin A. p.1113.
Komori, S., M.T. Oka, Y. Hamaguchi. ASYmmetry of the meiotic spindle in thestarfish oocyte. p. 1114.
Saiki, T., Y. Hamaaguchi. Microtubular structure organized by the firstpolar body transplanted into starfish oocytes and eggs. p. 1114.
Oka, M.T., Y. Hamaguchi. Chromosome movement in the sand dollar egg treatedwith hexylene glycol. p. 1115.
Watanabe, K. Y. Hamaguchi. Stabil ization of the mitotic apparatus of sea

urchin eggs in the sea water containing sodium acetate whose pH was lowered.p. 1115.
Asami, K., N. Sawada. Effect of sodium butyrate on the DNA synthesis of the

cleavage stage egg of sea urchin, Strongylocentrotus nudus. p. 1115.
Tazawa, E., A. Fujiwara, I. Yasumasu. Reactivation of co-blocked

respiration by light irradiation in sperm of sea urchin and oyster. p. 1119.
Fujiwara, A., E. Tazawa, K. Asami, I. Yasumasu. Does fertilization-induced

increase in the respiratory rate result from an augmentaiton of cytochrome creduction in sea urchin eggs. p. 1120.
Yasumasu, I., A. Fujiwara, E. Tazawa, K. Asami. Change in the respiratory

rate and the cytochrome c oxidase activity in sea urchin embryos during earlydevelopment. p. 1120. .
Iuchi, Y., K. Yamada, K. Akasaka, H. Shimada. DNA polymorphisms in seaurchin, Hemicentrotus pulcherrimus. p. 1122.
Saotome, K. A method for chromosome preparation from sperm of sea urchinsby the use of hybrid andromerogon. p. 1123 •

..Fujimoto, H., I. Mabuchi. Isolation of cleavage furrows from dividing sea
urchin eggs and analysis of the protein constituents by two dimensional gelelectrophoresis. p. 1132.

Yokota, E., I. Mabuchi. Interaction of flagellar inner arm dynein (C/A
dynein) isolated from sea urchin sperm with mirotubules in the presence ofATP. p. 1137.

Mabuchi, I., H. Fujimoto, E. Yokota, T. Shimizu. A new method for isolationof mitotic appratuses from sea urchin eggs. p. 1138.
Birenheide, R. Functional anatomy of the sea urchin lantern coelom. p.1162.
Uehara, T., C.M. Nawata. Comparative larval skeltal developent of Diadema

setosum, Stomopneustes variolaris, and Echinometra mathaei. p. 1194.
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Uehara, T. GeQgraphical variation of the gamete incompatibility betweenpopulations of Indo-Pacific Echinometra species found in Okinawa, Guam andHawaii. p. 1995. .
Komatsu, M., S. Yamamoto, C. Oguro, T. Kobayashi. Development of the sanddollar Peronella rubra Doderlein. p. 1195.
Komatsu, M., C. Oguro; F.-S. Chia, M. Sewell. Development of the sea star,Luid1a foliolata Grube. p. 1195.
Matsuoka, N.Phylogenetic relationships of echinoderms deduced from kineticsimilarity of glucose-6-phosphate dehydrogenase.p. 1196.
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Papers presented at the 19th Annual Marine Benthic Ecology Meeting,Williamsburg, Virginia, USA (1991)
(communicated by James B. McClintock)
Aitken, A.E. Baffin Island fiord and continental shelf macrobenthos(ophiuroids are a dominant)
Aronson, R.B. Fishing pressure and the evolution of benthic communities.(echinoids)
Bock, M.J., D.C. Miller. Movement of shelf echinoderms in oscillatoryflows. (Echinarachnius, Amphiura, Astropecten)
Clements, l.A., J.P. Kurdziel, S.S. Bell. Secondary production in seagrass

beds estimated through arm regeneration by an infaunal brittlestar.
Cronin, G., M.E. Hay. Can an alga tell the difference between amphipod andurchin grazing?
Forbes, T.l., V.E. Forbes. The functional allometry of deposit feeding inthe southeast Asian holothurian, Holothuria atra.
Golde, H.M., S.E. Stancyk, M.P. Crosby. Respiration rates of regeneratingbrittlestars.
Kvitek, R.G., J.S.Oliver. Sea otters as predators and disturbers inAlaskan soft-bottom communities.
McClintock, J., M. Slattery, J. Heine, J. Weston. The chemical ecology ofAntarctic marine invertebrates. (echinoderms)
Pape-lindstrom,P.A., R.J. Feller, H.H. Golde, S.E. Stancyk. Sublethalpredation: invisible energy flow? (ophiuroids)
Schinner, G.O.Burrowing behavior, substratum preference, and distribution

of Schizaster canUferus (Echinoidea: Spatangoida) in the northern AdriaticSea.
Stancyk, S.E., W.E. Dobson. Use of skeletal growth bands in ophiuroid armossicles to quantify frequency of sublethal predation.
Valentine, J.F., K.l. Heck. The role of dense mussel assemblages in

controlling macrofaunal assemblages and seagrass biomass in the northernGulf of Mexico. (echinoids)
Vernon, J.D., J.B. McClintock, 1.S. Hopkins. Size frequency and sedimentselectivity of the irregular echinoid Clypeaster raveneUi.
Wulff, J. Sponge-feeding by the Caribbean starfish Oreaster reticulatus.
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Ontogenetic shape
Implications for

•

1990 ANNUAL MEETING OF THE GEOLOGICAL SOCIETY OF AMERICA -- DALLAS,
TEXAS, October 29 to November 1, 1990. Geological Society of
America Abstracts with Program 22(7). (communicated by William I.Ausich)

Ausich, W.I. Regional encrinites: How can 5 X 109 M30f crinoidallimestone be accummulated?

Baumiller, T.K., and M. LaBarbera. .In situ and laboratory
experiments and observations of the isocrinid Endoxocrinus
parrae: Implications to the functional morphology and ecologyof Paleozoic crinoids.

BOdenbender, B.E. Potential of skeletal crystallography as aphylogenetic tool in edrioasteroids. .
Foote, M. MorphOlogic versus taxonomic diversity in a clade IShistory. [concerns blastoids]
Frederick, D.L., J.R. Byran, and T.W. Broadhead.

determination in Eucalyptocrinites:
functional morphology and taxonomy.

Greenstein, B.J. Predictability of taphonomic bias and theechinoid fossil record.

Guensburg, T.E., and J. Sprinkle. Early Ordovician crinoid-
dominated echinoderm fauna from the Fillmore Formation ofwestern Utah.

Jablonski, D., and A.B. Smith. Ecology and phylogeny:
Environmental patterns in the evolution of the echinoid orderSalenioida.

Llewellyn, G, and D.L. Meyer. Paleoecological implications of the
biotic associates of reef dwelling caribbean comatulidcrinoids.

Schubert, J .K., and D.J• Bottjer. Paleoecology of the oldest knownarticulate crinoid.

Sprinkle, J. New echinoderm fauna from the Ninemile Shale (Lower
Ordovician) of central and southern Nevada.

Sumrall, C.D., and J. Sprinkle. "Blisters, "stuffers", and
"stalkers" -- basic designs in late Paleozoic edrioasteroids.

Sutter, S.J. Cladistic relationships of living cassiduloids:
Phylogenetic reconstruction of a severely thinned clade.
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1991 JOINT MEETING OF THE NORTHEASTERN AND SOUTHEASTERN SECTIONS
OF THE GEOLOGICAL SOCIETY OF AMERICA BALTIMORE, MARYLAND, March
14-16, 1991. Geological Society of America Abstracts with Program
23(1). (communicated by William I. Ausich)

Brower, J. C. The life and times of Ectenocrinus simplex, an
Ordovician crinoid.

Taylor, W.L., and D.E. Brett. The Homocrinus beds: Obrution
Lagerstatten from the Silurian (Wenlockian) of western New
York.

1991 NORTH-CENTRAL SECTION MEETING OF THE GEOLOGICAL SOCIETY OF
AMERICA TOLEDO, OHIO, April 18 to 19, Geological Society of
America Abstracts with Program 23(3). (communicated by William I.
Ausich)

Baumiller, T.K., and W.I. Ausich. The "broken stick" model: A null
hypothesis for crinoid stalk taphonomy.

Donovan, S.K. The crinoid Xenocrinus as a key element of the
Hirnantia fauna.

Greenstein, B.J. Taphonomic bias and the evolutionary history of
the family Cidaridae: A comparative approach.

Holterhoff, P.F., and R.K. Padian. Generic reorganization and
replacement of crinoids through the Ervine Creek -- Cruzon
interval (Upper Pennsylvanian, Virgilian) of S.E. Nebraska and
S.W. Iowa.

ECHINODERMALOGISTS BRING HOME THE BRASS RING (CANAL)
(communicated by William I. Ausich)

The Paleontological Society presents annually the Schuchert Award
to recognize excellence and promise in a paleontologist under the
age of 40. Two echinodermalogists, William I. Ausich and Carlton
E. Brett, received the 1990 Schuchert Award. The award ceremony
was held at the annual luncheon of the Paleontological Society
during the 1990 Annual Meeting of the Geological Society of America
(Dallas, Texas). These awards will help to counterbalance the
predominance of mollusc workers who have received this award.
Other echinoderm specialists to receive this award are James
Sprinkle and David Jablonski (also works on mollsucs).
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THESES AND DISSERTATIONS

HONORS THESES
Japan
Ogura. M •• H. Yokochi.A. Ueno. M.Takadam. N. Teruya. A. Nagano. U.Fujimaka. Y. Shimoto. 1982. Study oncrown-of-thorns starfish in thenorthwestern region of Iriomote Island. Tokai Univ.
Ohtaki, T., T. Toyoguchi. 1986. Tolerances of A. planci against water
temperatures, lowered salinities and lowered levels of dissolved oxygen.Tokai Univ.
Sugiyama. K. Tou. 1986. Ecological studies on juveniles of A.planci at
Iriomote Island: distribution. morphogenesis and change in feeding habity,and tolerance against environmental stresses. Tokai Univ.
Takahashi. N. 1986. Tolerance and reactions of Acanthaster planci againstlowered temperatures. Univ. of ~u~us.
Ueno, A. 1986. A study of crown-of-thornsstarfish in the northwestern partofIriomote 151and. Tokai Univ.

Hamm, J. 1987. Aggregation and cryptic behaviour in juvenile sea urchins (Strongylocenpredators, food availability, and habitat complexity. Dalhousie Univ.
Pontefract, R.1989. Ecological energetics of sea urchins. Dalhousie Univ.
Ireland
Byrne, M. 1978. The phenomenon of aggregation in echinoderms with particularreference to the ophiuroidOphiocomina nigra (Abildgaard) and the crinoidAntedon bifida (Pennant). Univ. College, Galway.
White, M. Aspects of the biology and ecology of Echinus esculentus Linnaeus(Echinoidea: Echinodermata). Univ. College, Galway.



MASTER'S THESES
Japan
Okaji, K. 1989. Delayed spawning activity and prolonged reproductive period1n dispersed individuals of Acanthaster planci (L.) in Okinawa. Univ. ofRyukyus.
Australia
Fernandes, L. 1989. Biases associated with the use of manta tow, a rapid reefsurveil 1ance technique, with particular application to the Crown-of-Thornsstarfish (Acanthaster planci). James Cook Univ. of North Queensland.
Nash, W.J. 1983. Population genetic and morphometric $tudies on the Crown-of-Thorns starfish, Acanthaster planci (L.) in the Great Barrier Reef region.James Cook Univ. of North Queensland.
South Africa
Thandar, A.S. 1971. The holothurian fauna of the rocky shores of Natal. Univ.of South Africa.
Canada
Raymond, B.G. 1986. Behaviour and growth of the early life history stages ofthe sea urchin, Strongylocentrotus droebachiensis. Dalhousie Univ.
Hart, M.W. 1987. Temperture and food effects on the growth and shape of anechinopluteus, Strongylocentrotus droebachiensis. Dalhousie Univ.
Dutil, C. 1988. Partage des ressources alimentaires et comportement de
predation des etoiles de mer de la communaute infralittorale du golfe duSaint-Laurent. Universite Laval.
Pearse, C. 1990. Induction of settlement and metamorphosis in the echinoids,Echinarachnius parma (Lamarck) and Strongylocentrotus droebachiensis(Muller). Dalhousie Univ.
Jama;ca
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Greer, M.l. 1967. The absorption of amino acids acro~s the guts of chitonsand sea cucumbers. Univ. of Houston.
Holterhoff, Peter F. 1988. Paleobiology and paleoecology of crinoids from the
lower Stanton Formation (late Pennsylvanian, Missouria) of the mid-continent,United States. Univ. of Nebraska.
Kenner, M.C. 1987. Population ecology of Strongylocentrotus purpuratus
inhabiting sublittoral coralline mats within the range of the sea otter inCalifornia. California State University, Hayward.
Liddell, W.O. 1975. Ecology and biostratigraphy of a Middle Ordovician graphyerm assemblage from Kirkfield,Ontario. Univ. of Michigan.
Pomory, C.1990. Zoogeography and systematics of the shallow waterEchinodermata of Texas. Texas A&M Univ.
Seals, J.D. 1987. Purification and characterization of arginine kinase fromthe sea cucumber Caudina arenicola. Univ. of South Florida.
Vernon, J.D. 1991. An investigation of gametogenesis, biochemical and
energetic composition, population dynamics, and sediment grain-size selection
in Clypeaster ravenelii (Echinodermata: Clypeasteridae) from the northernGulf of Mexico. Univ. of Alabama, Birmingham.
Beddingfield, S.D. 1992. The feeding biology of Astropecten articulatus (Say)
(Echinodermata: Asteroidea) from the northern Gulf of Mexico: an evaluation
of optimal foraging theory in a soft-bottom predator. Univ. of Alabama,Birmingham.

Packer, D.B. 1988. Community structure of macrobenthic fauna at an offshore
Gulf of Maine site, with population structure analysis of the ophiuraOphiura
sarsi and its trophic relationship to American plaice (Hippoglossoidesplatessoides). Univ. of Maine.
Bras il

Ventura, Carlos Renato Rezende. 1991. Distribuicao, abundancia e habito
alimentar de Asteroidea (Echinodermata) de fundos inconsolidados de
plataforma continental do Cabo Frio, RJ. Universidade Federal do Rio deJaneiro.

Borzone, Carlos Alberto. 1990. Estudo da macrofauna bentonica infralitoral daregiao costeira adjacente a Barra de Rio Grnde, RS, Brasil. Rio GrandeUniversity. (Mellita)

Austria

Kampfer, S. 1992. Biologie von Clypeaster rosaceus (Echinoidea:
Echinodermata): Ernahrung und Einfluss auf seichte lagunensedimente. Univ. ofVienna.
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Amon, R. 1991..Ernah~ngsbiologie von Holothuria tubulosa (Holothuria,
Echinodermata) und ihr Einfluss auf den Sedimentmetabol1smus. Univ. ofVienna.

DISSERTATIONS
Sweden
Brattstrom, H. 1941. Studien uberdie Echinodermen des Gebiets zwischwen
Skagerrak und Ostsee besonders de Oresundes, mit einter Ubersicht uber diephysische Geographie. Univ. of lund.
Northern Ireland
McKenzie, J.D. 1985. A comparative study of dendrochirote holothurians with
special reference to the tentacular functional anatomy. Queen's University ofBelfast.
South Africa
Birkai, A. 1987. Biologically induced alternative states of two rocky
subtidal benthic communities. Univ. of Cape Town. (holothuroids)
Thandard, A.S. 1984. The holothurian fauna of Southern Africa. Univ. ofDurban-Westville.
Canada
Jellett, J.F. 1987. Host~parasite interaction in the sea urchin,Strongylocentrotuspurpuratus. Dalhousie Univ.
Hagen, N. 1990. Behavioural ecology of the sea urchin Strongylocentrotuosdroebachiensis. Dalhousie Univ.
Jamcaica
Sides, LM. 1981. Aspects of space utilization in shallow-water brittle-stars
(Echinodermata: Ophiuroidea) of Discovery Bay, Jamaica. Univ. West Indies(Mona).
Hammond, loS. 1980. The feeding ecology and substrate relations of sediment
ingesting holothurians and echinoids (Echinodermata) from a shallow reef
lagoon, Discovery Bay, Jamiaca. Univ. West Indies (Mona).
France
Neraudeau, D. 1990. Ontogenese, paleoecologie et histoire des Hemiaster,echinides irregul1ers du Cretace. Univ. of Bourgogne.
United Kingdom
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Billet, D.S.M. 1988. The ecology of deep-sea holothurians. Univ. Southampton.
Brun, E. 1969. The echinoderm fauna of the Isle of Mann. Univ. liverpool.
Gilliland, P.M. 1990. The skeletal morphology and systematics of Recent and
fossil holothurians with particular reference to the Triassic/Jurassic. Univ.Exeter.
Hackie, S.G. 1990. Studies of a sea urchin cyclin gene and its mRNA.Cambridge University.
Gorzula, S.J. 1976. The ecology of Ophiocomina nigra (Abildgaard) in theFirth of Clyde. Univ. of london.
Grant, A. 1983. Studies on the life history of selected marine invertebrates.Univ. of Wales (Swansea). (Asterias)
United States

Backman, T.W.H. 1984. Phenotypic expression of Zostera marine l. ecotypes in
Puget Sound, Washington. Univ. of Washington. (Dendraster) Baron, C.J. 1991.
The structural mechanics and morphogenesis of extant regular echinoids havingrigid tests. Univ. California, Berkeley.
Beadle, S.C. 1990. The origins of the family Dendrasteridae (Echinoidea,
Clypeasteroida): rapid evolutionary change through heterochrony. John HopkinsUniversity.

Cheng, S.-D. 1990. Morphological and biochemical studies on the formation of
an extracellular matrix, the sea urchin fertilization envelope. louisianaState University Medical Center (New Orleans)
Holmquist, J.G. 1992. Disturbance, dispersal and patch insularity in a marinebenthic assemblage: influence of a mobile habitat on seagr~sses andassociated fauna. Florida State Univ. (ophiuroids) .
Jiang, W. 1990. Tyrosine phosphorylation of egg proteins: analysis of itsfunctional role during egg activation. Univ. Miami. (echinoid)
laur, D.R. 1990. The differential effects of macroinvertebrates and fish on"turf" communities. Univ.California, Santa Barbara.
lessios, H.A. 1979. Molecular, morphologicl and ecological divergence of
shallow water sea urchins separated by the Isthmus of Panama. Vale Univ.
lohse, D.P. 1990. Interactions between a marine mussel and its epibionts:
influences on population dynamics and community structure. Univ. ofCalifornia, Santa Barbara. (asteroids)
Marshall, C.R. 1989. DNA-DNA hybridization, morphology and the fossil record
of sand dollars (Echinodermata: Clypeasteroida): phylogeny and rates ofsingle-copy DNA evolution. Univ.of Chicago.

95



McClanahan, T.R. 1990. Hierarchical control of coral reef systems. Univ. ofFlorida. (echinoids)
Merkle, C.J. 1990. Cortical granule exocytosis in sea urchin eggs: an
ultrastructural analysis of osmotic and ionic effects. Arizona State Univ.
Parks, A.l. 1990. Evolution of regulation and molecular characterization of
mapl30, a mesenchyme cell lineage-specific protein of the sea urchin. IndianaUniversity.
Scancar, S.M. 1990. Skeletal growth and chemistry of the sea urchin
Strongylocentrotus (Echinodermata: Echinoidea). Univ. of Cincinnati.
Van Veldhuizen. H.D. Feeding biology of subtidal Pisaster brevispinus on soft
substrate in Bodega Harbor, California. Univ. California, Davis.
Wagner, C.D. 1970. Evolution among some clypeasteroid echinoids. Univ. ofCalifornia, Berkeley.
Wray, G.A. 1987. Heterochrony and homology in the evolution of echi.noiddevelopment. Duke Univ.
Ireland
Neiland, S. 1991. long-term studies on the benthic infauna of Kinso1e
Harbour, south coast of Ireland, with particular reference to the Po1ychaeta.
National University of Ireland (University College, Galway). (containsinformation on all classes of echinoderms).
Bowmer, C.T. 1982. Aspects of the biology and ecology of Amphiura filiformis
(O.F. Muller) (Echinodermata: Ophiuroidae). National University of Ireland(University College, Galway).
O'Donnell, G. 1991. Aspects of the nutritional biology of the dendrochirote
ho10thurian Thyone fusus (O.F. Muller). National University of Ireland(University College, Galway).

Spain
Haya, D. 1989. Bio10gia y eco10gia de Paracentrotus 1ividus en 1a zoneintermarea1. Univ. Oviedo.

Austria
Nebe1sick, J. 1992. Actuopa1aeonto10gy of shallow water echinoids from the
northern Bay of Safaga (Red Sea, Egypt). Univ. of Vienna.
Hong Kong
Chiu, S.T. 1987. Aspects of the ecology of Anthocidaris crassispina (A.Agassiz) in Hong Kong. Univ. of Hong Kong.
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REQUESTS AND CURRENT STUDIES

John Ogden and David Forcucci (Keys Marine Laboratory, Florida Institute of
Oceanography) are assessing and monitoring the distribution, abundance, and
population dynamics (including recruitment) of Diadema antillarum on reefs inthe Florida Keys.
Richard E. Terry is studying the echinoderms from the Banff Formation (Lower
Carboniferous) of Alberta, Canada. He would like to hear from anyone who hascollected there or who knows of collections from the region.
A.M.C. Koros (Pittsburg) and A.L. Pulsford (Plymouth Marine Laboratory) are
studying natural killer cells in sea-urchin blood. (J. Mar. Biol. Ass. U.K.71: 934.

D.B. James (Tuticorin) and co-workers have induced Holothuria scabra to spawn
in the laboratory and produce~ seed for ranching projects. They have also
induced H. atra to spawn in the laboratory. They have coriducted a training
program for fishermen on improved methods of handling and processing sea
cucumbers at Tirupalakudi in South India during 19-25 February in
collaboration with the Marine Products Export Development Authority and theTamil Nadu Fisheries Department.
L. Campos (Oceanography, Southampton) has been studying the diet of deep-seaechinoids.

J.D. McKenzie (Dunstaffnage Marine Laboratory, Oban) has research projects on
the biology of sub-cuticular bacteria of ophiuroids, neural control of the
adhesion of tube-feet, and echinoderm epithelial antifouling mechanisms.
Danial R. Norris (Univ. of Guam) is studying the ecology of the spatangoidNaretia.

Florence Payot (Odense Univ.)is studying heavy metals in Asterias.

Carlos A. Borzone (Univ. Federal Parana) is studying the biology of sanddoll ars.
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investigation of COTS larval dispersal - field experiments
(Dr Kerry Black). The last project will be contracted only
if additional funding of around $50,000 can be arranged
from other sources.

A number of existing projects should be completed this
financial year. These include: age determination in COTS
(Assoc. Prof. JOM Lucas and Mr Richard Stump of JCU);
impact of COTS on massive corals (Mr Lyndon
DeVantier of the University of Queensland and AIMS);
modelling to assess the impact of predators on COTS
populations (Dr Hamish McCallum, University of
Queensland and Dr Roger Bradbury of the National
Resource Information Centre) and modelling approach to
hydrodynamics and the large-scale larval dispersal of
COTS (Marine Modelling Unit, JCU).

Thanks to the application of all researchers within the
research program we know a great deal more about the
biology, ecology and dispersal of the starfish than we did
three years ago. Up to February this year there were 718
publications on COTS. As a spin-off from this focus on
the starfish. we have also gained considerable insight into
many processes and principles operating on the GBR,
such as monitoring techniques, larval dispersal, reef
connectedness and coral community dynamics.

While most reef-lovers will be thrilled with the declining
COTS populations (according to AIMS surveys only 4%
of surveyed reefs had outbreaks in 1989190 compared
with 16% in the previous year), the shonage of suitably
large populations for study within easy access will be a
headache for researchers in future years.

A shori time ago we updated the COTS sighting form.
lbis form was designed so that we could get necessary
information on the presence or absence of COTS and
status of the corals on a wide range of reefs not included
in our formal annual surveys. If you plan to visit the GBR
for work or pleasure, please give us a call and we'll send
you some forms (the forms and their postage are free).

L:J1l\1{.t 1~.tl

RESEARCH IN 1991/92
The damage to coral reefs caused
by outbreaks of the crown-of-
thorns starfish (COTS) is one of
the most serious scientific and
management issues on the Great
Barrier Reef (GBR). Although
there are indications that the
current series of out breaks
which staned in 1979 is nearing

an end, an estimated one-fifth of the 2900 reefs on the
GBR has been affected over the last decade. Public
recognition of the seriousness of the issue has been
reflected in Federal Government funding for research into
the starfish, causes of outbreaks and its effects on the
GBR. Since 1985 the Authority has received special
funding of around S6 million for COTS research.

This financial year represents the third and perhaps final
year of the current COTS research program which has
focused on monitoring the starfish and its effects on
corals. predation on post-settlement stages of COTS,
reproduction and larval dispersal. The luxury of commit-
ted. long-term (three years) funding of around AS1
million per annum from the Federal Government has
meant that we have been able to concentrate on some of
these more complex and costly areas of research hitheno
un-investigated or under-explored.

Four major projects are continuing in 1991192:
broadscale surveys of COTS and their effects on corals
along the GBR by the Australian Institute of Marine
Science (AIMS); the role of predation in factors influ-
encing the survival of small juvenile COTS cultured in
the laboratory by Dr JOM Keesing of AIMS; feeding
studies on potential fish predators of post-settlement
COTS by Dr Hugh Sweatman of James Cook University
(JeU); and investigation of factors affecting the repro-
duction and larval dispersal and nutrition of COTS by Dr
Russ Babcock of AIMS.

Less than 10% of the 1991192 budget has been allocated
to new projects. These include: feeding ecology of larval
and pre-coral feeding juvenile COTS (Mr Ken Okaji,
formerly of the University of the Ryukyus, now at
AIMS); the movement of actual starfish outbreaks during
the 1980s - unification of the oceanography and biology
(Dr KeTr)' Black of the Victorian Institute of Marine
Sciences); testing predictions of reef connectedness using
population genetics (Dr JOM Benzie, AIMS); and an
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An o\'erview of the COTS program was
gi\"en last issue and details of some of

the new projects commencing this year are:

1.
~J'.!'!iij;!i.i!.i' HYDRODYNAMIC

MODEL TESTI!\G
::;:~:~~:;;~.:.

An oceanographic model to explain the spread
of crown-of-thorns starfish (Acanfius:cT planei)
outbreak..c;was developed by researcher~ from
James Cook urU\"ersity (lCL7)(lan DighLMaurict'
James and Lance Bode) in the current crown-of-
thorns starfish research program. The so-called
'sink-source' model predicts patterns of connec-
tivity among reefs based on larval transport by
currents.

Some of the predictions of the sink-source model
will be tested by Dr John Benzie of Australian
Institute of Marine Science (AIMS) using esti-
mates of gene flew•.among reefs. Theoretically,
the degree of genetic homogeneity among
populations on sink and source reefs should be
higher than for less well connected populations.

Gene frequencies will be estimated from either
protein electrophoresis or mitochondrial D!\A
(mD:\A). Crown-of-thornsstarfish ha\'e proved
difficult animals for mD!\A techniques so John
will use the blue starfish Linckia as a model for
crown-of-thorns starfish. Linckio has a similar
lan'al duration and morphology as A. pland and
so should be an adequate model.

Some of the questions to be addressed are:

(l) Are some reefs more closely connected
biologically than others?

(2) Are sets of closely connected reefs hlghly
or completely isolated from other such
sets implying they be treated as separate
systems, or is there sufficient gene flow
implying reasonable biological exchange
among such sets to allow them to be
treated as one larger system for
management purposes?

(3) To what extent do present oceanographic
processes control the biological
relationships among reefs?

STARFISH LARVAE:
IDENTIFICATION AND
CAPTURE

The ecology of the very early life history of
A. planci, from their time as planktonic Jan"ae to
settlement, is important in understanding the
spread and causes of outbreaks. Progress in this
area has been hindered by difficulties in collect-
ing lan'ae or newly settled starfish, and their
identification since most starfish lan"ae look
similar.

The objectives of Ms Katrina Roper's (Zoology,
Jce, in collaboration with Deakin University)
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PhD research are:

(1) to further the cross-screening of existing
monoclonal antibodies and to develop
more monoclonal antibodies against
several species of starfish as a method of
identifying the lan'ae

(2) to develop and trial meth ods of collecting
plankton samples in and around reef
systems with the aim of obtaining 'wild'
asteroid lan'ae

(3) to use the collection de\"ices in conjunction
with a specific identification system to
study the tern poral and spatial dispersal
patterns of COTS.

In his recent re\.iew of the COTS research pro-
gram Dr Bob Johannes (CSIRO) highlighted the
potential for techniques developed in this project
to contribute to mam' other areas of marine
research such as fisheries population biology.

I".!i)'!,!;;.,:;!! THE MOVEMENT OF1.1ACTUAL STARFISH
~::::::::::::::::,..::.:::OUTBREAKS
~~~~:.:l::!::j::;:!D~RING THE~1980's-

1.:::.:I\i:::::.: ..•:..,. UNIFICATION OF THE~:r?:::::::::::::.OCEANOGRAPHY:~;r::::"':;:::;:::

..:.. •••AND BIOLOGY
.........;.

Dr Kerry Black's (Victorian Institute of Marine
Science) research in the COTS research program
has been concerned with explaining the spread
of outbreaks. He has conducted field experi-
ments on circulation around individual reefs
and developed validated numerical simulations
of circulation, dispersal and retention cells
around clusters of reefs. He has also hindcast,
using tidal constants, longshore currents in the
central GBR for the last 25 years.

Kerry is now combining this data with data
collected and analyzed by Dr Peter Moran
(AJ~S) and Mr Glenn De'Ath OCD) on the
locations, intensity, and spread of movement of
A. planei outbreaks during the 1980's.

The aim of the project is to model the movement

of COTS outbreak migration during the 1980's
in the Cairns and Central Sections of the Great
Barrier Reef Marine Park using computer
simulations of lan"a] dispersal driven by real
winds and currents.

ASSESSING THE ROLE OF
DISSOLVED ORGANIC
MATTER AND BACTERIA
IN THE NUTRITION AND
ENERGETICS OF

.,.Aca1lthaster planci LARVAE
A. plana. outbreaks could be the result of mas-
sh'e settlement e\'ents follov.ing improved lar-
val sun"ivaI. Increased food availability (in the
form of Dissolved Orgaruc Matter (ooM), bac-
teria, or phytoplankon) resulting from enrich-
ment of reef waters by nitrogen, phosphorus
and organic compounds is a possible mecha-
nism.

The objective of this project is to evaluate the
importance of OOM and bacteria as nutritional
sources for A. plana larvae. The research will be
undertaken by T Avukai (AIMS), 0 Hoegh-
Guldberg (lJrtiversit~' of Southern California,
university of Svdnev from 1992) and JWelborn .
(University of Southern California). They plan
to measure OO~ uptake, bacterivory and en-
ergy requirements of A. planci lan'ae and ambi-
ent levels of OOM and bacteria.

The study will be done in five parts:

(1) OOM uptake by A. planci lan'ae
(2) Bacterivory by A. planci lan'ae
(3) Energy requirements of A. plana larvae
(4) Cross-shelf variation in DOM levels
(5) Cross-shelf variation in bacterial abun-

dance

PhD research bv Mr Ken Okaji (AIMS) on nutri-
tion of the eariy life stages of A. plana is also
being funded; details of the project will be given
in a future issue of Reef Research. .
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MODIFICATIONS TO THE BULLETIN
••tASOPJS NARODNiHO MUZEA
v PRAZE, Ri\UA pIHR-o"DOV£ONA n~

DATE~onssoroF INDIVIDUAL ~O~-
BERS/VOLUMES CXXXVI - CLVIJ
The uCasopis Narodniho muzea" C'Bulletin

of the National Museum") is the oldest Czech
scientific periodical, the first volume being is-
sued in 1827. Since 1918 it has been dividt"d in-

to two series, Historical Sciences and Natural
History. The Natural History Series (Utada pli-
rodovfdna") publishes results of research and
activities of the Natural History depanments
of the National Museum (Mineralogy and Pe-
trology, Palaeontology, Mycology, Botany, En-
tomology, Zoology, Anthropology. Chemical
Research Division). (In 1964 these depan-
ments were combined to form the Natural His-
tory Museum, as a pan of the National Mu-
seum of Prague.) The Bulletin also publishes
special and scientific papers from outside au-
thors. provided that the subject is based on or
connected with the Museum's collections.
From Vol. CLVIJI (incl.) the Bulletin adopts

the arrangemenr common abroad in presenting
abstracts, keywords, dates of presentation and
i~sue, addresses of authors, etc. The propor-
tion of foreign language content, predominant-
ly English. has been greatly increased.
Due to technical roblems of ublication

there were unn t east ears. lITe u an-
ties an t e ales 0 Issue 0 some num ers 0
the BulJ~tin. The relative numbers, pages and
dales of Issue of each Volume are given below.

Year Number Pages Dale of issue

Date of issue

December 1972
February 1974
December 1975
September 1976
June 1917
December 1917
April 1917
May 1917
May 1978
June 1978
March 1979
Ck10ber 1980
Ck10ber 1979;
April 1980
Ck10ber 1980
June 1981
December 1981
Dcctmber 1981
April 1982
May 1982
June 1982
November 1982
February 1983
Mal' 1983.
August 1983
November 1983
February 1984
June 1984
Oaober 1984
December 1985
Augusl 1986
Augusl 1986
September 1988
March 1989
June 1989
April 1990
Jul)' 1991
November 1991

Pages

1-120
121-240
1-120
I-52
53-124
1-120
I-56
57-120
111-184
185-240
1-232
1-147
1-68
69-140
141-240
1-124

125-240
1-120

121-240
1-60
61-120
121-184
185-140
1-60
61-120
121-180
181-244
1-60
61-120
121-184
185-240
I-56
57-116
117-2~8
1-92
93-244
1-184
1-228

Year Number

197~ 1-2
3-4

1973 1-4
1974 1-2

3-4
1975 1-4
1976 I

2
3
4

1977 1-4
1978 1-4
1979 I

2
3-4

1980 1-2
3-4

1981 I-~
3-4

1982 I
2
3
4

1983 J,
3
4

1984 I,
3
4

1985 I
2

3-4
1986 1-2

.'-4
1987 1-4
1988 1-4

eXL.!
CXLIII

eXLlv
eXLV

Volume

eXLI

eXLVI
exLVII
CXLVIII

CXLIX

CL

CLI

eLlI

CLlIl

CLIV

elV
CLVI
CLVII

1967
1967
1967
1967
1969
1970
1975
1971
1972

I-56 April
57-120 June
121- 168 August
169-240 November
1-120 April
I -120 Seplember
I - 159 January
I - 120 December

121-~40 June

I
2
3
4

1-2
3-4
1-4
1-2
3-4

1967

1968

1969 }
1970
1971

[XXXVI

Volume

[XXXVII
[XXXVIII
exxxlx[XL
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STARFISH MASS MORTALITY IN THE WHITE SEA ~t-h~",~ c.~~~ ~ \J . \<."-~,\(l"\)\I.

NO AHSWERTO THE ENIGMA ••••
An attempt to elucidte the cause of mass death of starfishes in DvinskayaGuba Inlet of the White Sea has failed.
The Joint committee established under the aegis of the Council of Ministersof the USSR and the USSR Academy of Sciences was a failure. The scientists

have rejected the version of increased radiation and poisoning of the waters
in the inlet by components of the rocket fuel released by the submarine lost
in December 1989. But the accounts of old residents seem to be confirmed: inthe 50s, containers with yperite were sunk in the White Sea.
Another group of scientists and specialists arrived from Moscow. Probably

they will succeed in unraveling the mystery of this ecological disaster whichis spreading even wider.
Victor Friedman from Arkhangelsk. -Izvestia-. 12 July 1990.communicated by V. Kasyanov
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THE SEA STARS ARE DYING- WHY?It has been recently reported in the press of a mysterious ecologicaldisaster on the White Sea. Some 40 km of the southern coast of DvinskayaGuba Inlet became a -cemetary. of sea stars and crabs. The density of
congestions of dead animals has reached 300 specimens per square meter for
sea stars and 17 specimens for crabs. In the beginning of June, more than 50dead bodies of seals were found on the shores. An anomalous behavior of someseals was noted: cramps and flabbiness. Similar symptons were noted somewhatlater also in animals of Kandalakshsky Za1iv Bay. The service of natureconservation in Arkhangelsk was alarmed, and a special commission of theRSFSR Soviet of Ministers has been established.
The alarm signal was also received in the Belomar Biological Field Stationof the Academy of Sciences of the USSR (leningrad). From there, a researchvessel KARTESH sailed to the region of the disaster. Doctor of BiologicalSciences Victor Berger, Direction of the Station, reported to Leningrad: along-lasting storm prevented survey of the shore in the epicenter of the



disaster, but the layer of dead sea stars washed onto the shore was as thick
as 15 em even 1n outlying areas. -There are no youngsters among the deadanimals, the minimal size being 5-6 cm, 10-12 em on the average. It seems
possible that starfishes and crabs inhabiting the depths of 5-6 m along theshores lose their activity under some chemical effect and may undergonecrosis. No longer able to attach to the substratum, the sea stars are
washed ashore by tides. It is very suspicious that we observe the phenomenonin the inner waters of Dvinskaya Guba Inlet-.

It is estimated by the specialists that over 4 million starfishe cover thesand beach. But nobody knows how many of them are lying on the bottom: thenext expedition including divers is expected to reveal the scale of the
disaster. No natural causes of death have been found yet. Hence, they mightbe poisoned by somebody. Who could do it? And what is the poison? The
following investigation looks very much like a detective story. Sea stars
bottom sediments, water, and plankton were sampled for a thorough analysis'also for fuel components; the samples were transported to Leningrad. A '
representative of the North Fleet has confirmed: the submarine that sank in
December 1989 had to pour out about 20 tons of fuel. But the accident took
place in the open sea, while the animals perished 1n the area reached by
industrial runoffs from Arkhangelsk and Severodvinsk. The concentration of
heavy metals in water samples appeared to be normal. What other cause can be
involved? Pesticides, DDT, or other hazardous organic compounds? Theanalylsis may give the answer but will not help anyway •••

In this connection, I recollect my meeting seveveral years ago OrestScarlato, Corresponding Member of the USSR Academy of Sciences and the
Director of the Zoological Institute in Leningrad. He spoke about theprospects of the development of mariculture in the White Sea. The Zoological
Institute provided scientific support in restoration of supplies of the well-known White Sea herring and in establishment of trout farms. The firstplantations of mussels, the edible biva~ve molluscs, were then also laid.
Nearly 200 tons of mussels are harvested now every fourth year from one
hectare of the experimental plantation, this amount giving no less than 20
tons of delicious seafood. Scarlato is a scientific leader of the project ofthe State Committee for Science and Technology -The White Sea-, aimed at
obtaining maximum volume of useful biological product from the ocean.
Although nobody had ever made an attempt to culture mussels in such a severe
environment, Dr. Scarlato noted the waters of the White Sea were fortunatelyclear, and secondly, shallow waters where molluscs grow are well heated insummer while tide and wave action provides planton, the food supply formussel culture. Evidently the northern winter, which covers the water withice, makes certain problems, but specialists of the Institute have succeededin culturing mussles even under the ice.

But there occurred the ecological accident. Should it drastically changethe optimistic plans? Dr. Scarlato shrugged his shoulders: -I can repeat
even now that the White Sea is the only relatively clean sea in the Europeanpart of the country. It is the first time that we have come across an'experiment' of poisoning sea inhabitants and we are able to observe nolens
volens the consequence of this poisoning. Starfish (and crabs also) arepredators and annihilate many valuable molluscs, including also the culturedmussels. But it is reported that forcible annihilation of starfish withinmarine communities results in serious changes of the entire biocoenosis.Fortunately, there are no mussel plantations in Dvinskaya Guba Inlet. But weare about to establish plantations all along the coasts. Without clean
waters, mariculture is impossible. Therefore, we need a strict control of
all potential sources of pollution and improved work of runoff-clearingsystem on large works-.

lU4 "
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.We do our best for the protection of sea waters., adds the Scientific
Secretary of the project .The White Sea-, Candidate of Biological SciencesValentina Kulachkova •• We have a steady contact with representatives of the
Northern Fleet and the sea oil-transport service. But it is evident 'that ourattempts are unsuccessful. A speci~l governmental decree on conservation ofthe White Sea is badly needed. We are trying to prepare a project of the
conservation decree by this autumn to submit to the Supreme Soviet of theUSSR .•
Arkady Sosnov, special correspondent •• Poisk •• 1990. No. 26:8.communicated by V. Kasyanov.
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DIRECTORY OF THE BRITISH MARINE FAUNA AND noRA.

wTheSpeciesDirectoryW was rust published, in 1987, by the Marine Conservation Society, supported
by British Petroleum and the World Wildlife Fund. The directory is a computer-based checklist of the
marine fauna and flora of the British Isles and its surrounding seas (see map), and currently comprises
24 major taxa. It has been edited by Christine Howson and has drawn together a wide body of
expertise with substantial contributions from over twenty taxonomists.

The Directory is an up-~te taxonomic checklist, listing SCientifICnames and authorities with
taxonomic or distribution comments where relevant. A restricted synonymy has been given in some
cases, in particular where the nomenclature in standard identification works is out of date. Each
section consists of a short introduction setting the phylum in taxonomic context. a classification table
to serve as a brief taxonomic index to the group, the annotated list and a bibliography. An overall
introduction gives the background and rationale of the project. and the entire checklist - over 12, I 00
entries - is included in one alphabetic index.

The need for such a reference list had been seen for some time, particularly with the current
proliferation of computer data bases. The Species Directory, therefore, brings together into one
volume the various disparate lists of British marine species, incorporating recent literature, taxonomic
revisions and records from individuals. It aims to standardise the nomenclature as far as possible.

A taxonomic list will never be entirely up to date, by the very nature of the subject. This means that
the present version must be considered provisional. An initial 120 copies were produced, half of
which were distributed to those who had contributed. The remaining copies were made available
through the Marine Conservation Society at £25.00 each. TheSe were all quickly snapped up, and this
version is no longer available. A major revision is presently underway in consuJtation with
taxonomists and other users of the present version. In this revised edition it is hoped to incorporate
additional phyla and to rectify errors which have come to light since the original publication. The new
version is due for publication in 1992, and will be widely available in two versions: (I) the annotated
printed list. and (2) the computer coded version on 3.5 and 5.2S inch floppy discs.

Reguest for assistance

I. Realising that the field of taxonomy and synODymy is in a state of continual change, I hope to
ensure, nevertheless, that the revised wSpecies DirectoryW will be as up to date as possible. However,
it is simply not possible for me on my own to keep track of all the taxonomic literature across so many
fields. I would, therefore, be very grateful for help, such as letting me know of taxonomic revisions,
new records, new. species in your field, either by sending actual reprints or references enabling me to
trace the publication. In addition, any reeomendations from users on how the present directory might
be improved or made more useful would be much appreciated. All help will be fully acknowledged.

2. If there is anyone out there who would like to contribute to the project by compiling, checking or
commenting on particular lists, especially ones not yet included, please contact me as soon as possible:

Brendan Ball, Department of Botany and Zoology, Ulster Museum, Botanic Gardens, Belfast BT9
SAD, Northern Ireland.
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AILSAJS SECTION

I started Ai7saJs section a number of years ago when Ailsa Clark wrote me
after the first issue I edited appeared. She wrote that the newsletter was
all very nice and informative, but rather dull. -Not a recipe for sea-urchin
eggs or anything-. She was quite right, as usual. Thus Ailsa's section isdesigned to present that other aspect of echinoderm studies.

ECHINODERMS IN PAINTING
-Ceres und die vier E1emente-
H. Van Ba1en (1575-1532) and ~.Bruehe1d. (1568-1625)~ The Vienna Museum ofArt. (shows asteroids)

ECHINODERMS IN LITERATURE
-Once at the beach I saw Maoris eating sea eggs raw.-
Bruce Stewart. 1989 Tama and other stories.
RtI haven't got a hanky,' she said; 'I want one badly, too'. Rags dipped
into his sailor blouse and brought up a very wet-looking one, knotted
together. -Be very careful,' he warned her. 'Only use that corner. Don't undoit. I've got a little starfish inside I'm going to tame'."Katherine Mansfield. 1922. At the Bay.
RtHorseshit', said the party balloon. She began to breath more noisily
through her nose, and she stirred in the chair. Her eyes dulled like the
surface of a pond beneath a breeze, and her shoulders settled. Her
expression was for a moment surprised as she felt the change spreading from
within the new imperative. Her hands spread out like a starfish, and despiteherself she began to cry.-
Owen Marshall. 1982. The day Hemingway died.
-Because I had never stopped to think that man, a creature obviously less
rudimentary in structure than the sea-urchin or even the whale, is
nevertheless still unprovided a certain number of essential organs, andnotably posses none that will serve for kissing.-
M. Proust The Germantis Way, tr. C.K. Scott Montcrief. (in the thesis of M.White).
-The menu, based on oysters and lobsters in general, has already been
arranged by Genevieve -- and the wines too .-- by telephone. The sea urchins
are opened in front of our eyes by two waiters and I am a little absent-
minded because embarrassed: Genevieve inspires in me fear and reverance."A1do Bussi. 1988. Seminar on Youth.

ECHINODERMS IN POETRY
Justement l'heure sonnait onze
cinq brasses sous la surface
perches mules sargues pas sent
avec d'enormes ouies et courtes queues troussees en poupe
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En montant j'ai rencontre des epongesdes etoi1es de mer.
et de fre1es anemones taciturneset plus haut vers l'oree 1ippue de l'eau

des pate11es cou1eur d'eg1antines
from: Odysseus Elytis by Adion Esti.
Translated from the Greek by Xavier Bordes and Robert languena11i.

Spindrift
On this tree thrown up
From the sea, its tangle of roots
letting the wind go through, I sit
looking down the beach: old
Horseshoe crabs, broken skates,
Sand dollars, sea horses, as though
Only primeval creatures get destroyed,
At chunks of sea-mud still quivering,
At the light as it glints off the water
And the billion facets of the sand,
At the soft, mystical shine the wind
Blows over the dunes as they creep.
From: Kinnell, Galway. 1964. Flower Herding on Mount Monadnock.

Daybreak
On the tidal mud, just before sunset,dozens of starfishes
were creeping. It was
as though the mud were a sky
and enormous, imperfect stars
moved across it as slowly
as the actual stars corss heaven.All at once they stopped,
and as if they had simply
increased their receptivity
to gravity they sank down
into the mud; they faded down
into it and lay still; and by the timepink of sunset broke across themthey were as invisible
as the true stars at daybreak.
From: Kinnell, Galway. 1980. Mortal Acts, Mortal Words.
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ERIZO

El Elizo es el sol del mar,
centrifugo y anaranjado,
lleno de puas como llamas,
hecho de huevos y de yodo.

El Elizo es como el mundo:
redondo, fragil, escondido:
hiirnedo, secreto y hostil:
el Erizo es como el arnor.

III



ESTRELLAS

Cuando en el cielo las estrellas
desestiman el firmamento
y se van a dormir de dia,
las estrellas de agua saludan
al cielo enterrado en el mar
inaugurando los deberes
del nuevo cielo submarino.
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SOL DE MAR

Yoencontre en Isla Negra un dia
un sol acostado en la arena,
un sol centrifugo y central
cubierto de dedos de oro
y ventosas comoalfileres.

Recogiel sol enarenado
y levantandolo a la luz
10 compare con el del cielo.

No se miraron ni se vieron.
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HOPKINS MARINE STATION
Centennial Year

Hopkins Marine Station of Stanford University was founded in 1892 and will be
celebrating the event 29-30 August 1992. For information, telephone MarkDenny: (408) 655-6207.

YIVIPARARITY AND ASEXUAL REPRODUCTION
"In the lagoon inside the coral reef at Cannoniers Point, Mauritius, wide
areas of very sahllow depth, lying dry at low tide, are covered by small
green algae .••; the specimens living in this carpet are thus not in danger of
drying up during low tide. In this carpet a characteristic biocoenoces is
found •••, and three species of small Ophiurids, two of the Amphipholis
squamata and the Ophionereis vivipara ••. being viviparous, the third
Amphiodia dividua, propagating through autotomy. It lies at hand to suggest
that the peculiar habitat of these Ophiurids has some connection with their
mode of propagation." T. Mortensen. 1932-1933. Vidensk. Meddel. Dansknaturhist. For. 93.

THE BIOLOGICAL STATIONS OF EUROPE
C.A. Kofoid. 1910. Bull. U.S. Bureau of Education, No.4.
(At Naples) "Every morning at 10 o'clock the ten or mOre fiShermen of the
station, with buckets or baskets full of glass jars poised gracefully on
their heads, march into the court and receiving room of the station with
their. prizes from the sea--scarlet starfishes, orange feather stars, red and
black sea-cucumbers, sea-urchins, squirming serpent stars, and bristlingpurple sea-urchins •••••

(At the Russian Zoological Station at Villefrance-sur-Mer) "The program of apractical course in marine zoology includes the following subjects:
Radiolaria, fertilization and cleavage of sea urchin egg, coelenterata,anatomh of Echinodermata, Nemertina, Polychaeta, heteropoda, and
Tunicata •••An honorarium of 50 francs is charged to those attending thecourse."

"The marine equipment of the Roscoff station includes a wood cutter of 18tons, the Pluteus."

"In the former series of the Royal Prussian Biological Station of Helgolandpapers on •.•Echinodermata have appeared."
(At the Royal Zoological Station in Triest) "The greater part of the Gulf ofTrieste has a bottom of gray ooze, with an abundant fauna of .••echinoderms •••••

(At the Trondhjem Biological Station are found) "On these steep slopes of the
fiords basket stars (Astrophyton) , crinoids (Antedon, Rhizocrinus) •••
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Practically all the hydroids and echinoderms known in Norwegian waters arefound in Trondhejem fiord."
"The dredge (of the Biological Station of the University of Christiania)
brings up an abundant fauna of echinoderms, Asterias, Spatangus, Echinus,
Strongylocentrotus, ho10thurians, and Antedon.H

"The great extent of the littoral zone (of the Swedish Marine Zoological
Station at Kristeneberg) •••brings up a relatively large proportion of larval
forms of echinoderms ..•into the plankton. Some idea of the richness of the
fauna can be gathered from the fact that about forty species of echindoerms,
eleven ho10thurians, one crinoid, twelve starfishes, eight serpent stars, and
nine sea urchins are found in the Kristeneberg area."

THE COMMESTIBLE ECHINODERM
PREHISTORIC HUMAN CONSUMPTION OF SEA URCHINS IN THE CARIBBEAN
Steiniger, F.F. 1986. Erste Ergebnisse uber Untersuchungen zu
Ernahrungsstrategien des Arawaken-Sied1ungsp1atzes Pointe der Caille, NNWVieus Fort, St. Lucia, West Indies.
First results of researches on nutrition strategies at the Arawak Settlement
at Pointe de Cai11e,NNW Vieux Fort, St. Luicia, West Indies.
Mitteilungen der Prahistorischen KOlllllissionderOsterreichischen Akademie derWissenschaften. vol. 23.
(Results of the Austrian excavations concerning the nutrition of the Arawaksettlement)
"Echinozoa ,(Seeige1) In samtlichen Proben treten Panzerreste, Kieferreste und
Stache1nauf, wahrend solche Reste bei den archaologischen Grabungsarbeiten
nicht gefunden wurden. Alle Reste konnen auf sogenannte 'regulare' Seeigel
bezogen werden. Eine nahere Bearbeitung steht noch aus.Echinozoa (sea-urchins)
Parts of the shell, jaws and spines are frequent in all samples, they have
been not collected during archeological work. All remains come from 'regular'sea-urchins, they are not worked on now."
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250g chopped pork
1 tbsp rice wint
1 tbsp water

] tbsp black bean pastf'
1/2 tbsp chopped garlic

1 tbsp oyster sauce
)/2 tsp MSG
] tsp sugar
] tsp sesame oil
) /4 tsp black pepper
) cup stock

; til'"

CantonesE' dish to ser"t 12

SOOgpre-conditioned sea
cucumber

3 cups oil for frying
1 tbsp cornstarch

2 stalks green onion
2 slices ginger root
1 tbsp rice wine
5 cups water

1/2 tsp salt
1/4 tsp MSG
1/2 egg
] tbsp cornstarch

Cut sea cucumbers into small pieces and cook for 5 minutes in
onion. gmger. wine and water. Drain and discard liquid

Mix pork with egg salt. MSG and cornstarch. Roll into ]4 balls
and deep fry over medium heat for 2 minutes. Remove and drain.

Heat pan and 3 tbsp of oil and stir-fry bean pastt and garlic. add
1 tbsp of wine and oyster sauce. stock and spices and bring to a
boiL Add sea cucumbers and pork balls and simmer until sauce
nearly dry (about 10 minutes). add cornstarch and] tbsp of oil to
thicken and toss ingredIents to cover in sauce.

Remove and serve.

Without a permit it is not legal to collect holothurians from
marine parks. however. bechE."-dE."-mermay be available through
some eastern food outlets. ThE."dried skin of selected species
(notably Actmopyga spp., Holothuno (MlcTOthele) nobills and Thelenota
ananas) may be pickled or added to soups and stE."WS.It has a veT)
high protem content and is much prized in some areas of Asia.
especially China The reasons the chinese favour these animals
may relate to their enthusiasm for aphrodisiacs - certainly some
hoJothurians are quite phallic and the habit of some to extrude
white cu\;erian tubules adds to the image. The preparation of sea
cucumbers for sale is arduous. Firstly. the fresh animal is washed
well and boiled the larger ones are split open and the guts
removed. smaller ones are treated whole. It may then be immersed
in sand for ""'0 nights after which it is brushed firmly to remove
sand and the outer skin layer. Boiling water is then poured over it
prior to drying it over a fire.

The purchased dry sea cucumber must be pre-conditioned
before cooking

i Cover with cold water and soak for 12 hours.
ii Simmer for) -2 hours; ensure always covered with water.
iii Cool to room temperature and drain. Slit open and remove

guts if necessaT)'.This procedure may be repeated several
times to ensure the animals are thoroughly cleaned

i\' Finally soak for ].2 hours immediately prior 10 cooking as
they must be soft and swollen.
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IN THE PAST
J.J.~

100 years 'go (JB9Z)

From the Zoologicil Record: .While Hr. Bather's record was still incomplete
he was compelled to t,ke a voyage, of some .onths durltion, for the benefit
of his sight. He has not returned tn time to finish his work, the completion
of which lIust therefore be given in the next volume of our Record ••••
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McBride,E.V. The development of the genital organs, ovoid gland, axial and
aboral sinuses in Amphiur. squ.mat.; togetherw-ithsomeremarks on Ludwig's'
haemal system in this ophiuroid. Q. J. Microscp. Sci. (n.s.), 34, 129-J53.
Seventy-five years 'go (J9J71
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Doederlein, L. Die Asteriden der Siboga-Expedition. I. Die Gattung
Astropecten und ihre Stammergeschichte.
Koehler, R. Echinodermes (asteries, ophiures et echinides) recueillis par M.Ra11ier du Baty, aux i1es de Kerguelen en 1913-1914. Anns. Inst. Oceanogr.

7, 1-88.
Lillie, R.S. The conditions determining the rate of entrance of water intofertilized and unfertilized egg cells. Am. J. Physiol. 43, 43-57.
Matsumoto, H. A monograph of Japanese Ophiuroidea, arranged according toanew classification. Tokyo J. Coll. Sci. Univ. 38, 1-408.
Medes, G. A study of the causes and the extent of variations in the larvae of
Arbacia punctu7ata. J. Morph. 30, 317-342.

fifty years ago (1942)
Cooke, C.W. Coenozoic irregular echinoids of the eastern United States. J.Paleontol. 16, 1-62.
Harvey, E.B. Maternal inheritance in echinoderm embryos. J. Exp. Zool. 91,2113-226.
Reese, A.M. The old starfish-clam qLl.~stion.Science. 96, 513-515.
Tyler, A. Developmental processes and energetics. Q. Rev. Biol. 17, 197-212.
Twenty-five years ago (1967)
Brachet,J., G. Steinert. Synthesis of macromolecules and maturation ofstarfish oocytes. Nature. 162, 1314-1315.
Bougis, P. Utilization des pluteus en ecologie experimentale. Helgolanderwiss. Meeresunters. 15, 59-68.
Clark, A.H., A.M. Clark. A monograph~fthe existing crinoids. 1. TheComatul1ds. 5. Bull. U.S. Natl. Mus. 82(1)5., ,
Cobb, J.L.S. The fine structure of the pedicellariae of fchinus escu7entus
(l.). II. The sensory system. J. Roy. Microsc. Soc. 88, 223-233.
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HOW 1 BECAME AN ECHINODERM BIOLOGIST - PART 11

~, Maria (Histology, University of Sydney): As a youngster our holidays
by the sea instilled a great interest in marine creatures and I spent hours
scouring the flotsum and jetsum along the shore for washed-up treasures. My
parents always managed to find space for each load of loot that I returned
home with. My husband is equally bemused and when I am away will nip down to
the shore between meetings to collect a monthly sample for me, donned with a
suit and tie! Once I learned to dive, my eyes were opened to the world of
invertebrates outside of "pickle- jars and of all the invertebrate groups,
echinoderms. held a particular attraction to me, being uniquely marine and so
different from the rest. I was first able to explore this interest in my
undergraduate research project in Ireland, working with Brendan Keegan.
After this, I was well and truly hooked and have been lucky to be able to
pursue my interests in echinoderms, seeing some of the world and making reat
friends in the process. I became particularly interested in functional
morphology and was fortunate to work with Arthur Fontaine in Canada, who has
an uncanny understanding of echinoderm form and function. Arthur was a
wonderful supervisor, giving me plenty of scope for independent work, but was
always there for an insprirational brain storm. It was an exciting time for
me working on mutable connective tissues while workers elsewhere ry the world
were also making discoveries in this field. Echinoderms are a fascinating
gruop with which to address interesting and fundamental questions and now I
am steeped in the world of "devo-evo", development and evolution. I have
heen lucky so far and hope thatl will be able to continue working with thismost rewarding group of invertebrates.
David, Bruno (Paleontological Department, University of Burgundy): I have to
admit that I became an echinoderm biologist by pure chance. Surprisingly, it
was the French army that pushed me on the track of these spiny animals.
Since my childhood I have been interested in natural life, probably largely
because both my parents were involved professionally in natural sciences.
During my studies at the University of lyon I was equally attracted by
structural geology and by paleontology. After finishing my master's degree, I
definitely chose to be a structural geologist, and managed to undertake a PhD
on the geology of the Carribean. But to start that project I still needed to
get a two-year deferment. As the army refused it, I had to change my plan
and switched back to paleontology, starting a study of Tertiary ostracods.
After my military service, I moved to Burgundy and Dijon. At that time
(1978) I had to engage in a PhD and opted for the paleontology of Lower
Cretaceous sea urchins from the Alps. Four years later, pursuing
paleontological researches on fossils as a full time researcher, the CNEXO
(now IFREMER) offered me the opportunity to study Recent deep-sea forms from
the North Atlantic. The fascinating architecture and shape of Pourtalesiids
transformed me progressively into a sort of "Recent forms paleontologist".
In other words I undertook the study of the evolution of sea urchins from
morphological studies of Recent forms, and life has been going ahead in thatpath ever since.
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Donovan, Stephen K. (Geology, University of the West Indies): The British
system for the support of graduate students in palaeontology is for projects
to be submitted to the Natural Environment Research Council (NERC) for
consideration. A committee considers applications and supports a limited
number (it used to be about 130) each year, while approving somewhat more so
that candidates and departments can make their own decisions on the best
combinations. A NERC list of approved projects is published which is a
document of great interest amongst final year undergraduates. Competition isfierce.
My interests after 3 years as a geology student in Manchester centered on

palaeontology, stratigraphy, and sedimentology, and I applied for a number of
projects from the 1980 NERC list accordingly. The only limiting factor that
I took into consideration was that I had no intention of returning to london
to study, so that I ignored a proposal devised by Ted Rose (University of
london) to work on mid-Tertiary echinoids form the Caribbean: if only I'd
known then what I know now! However, I was successful in my application forthe only other project on the list that was concerned with fossil
echinoderms, supervised by Chris Paul in liverpool. The project was one of
obvious potential, ana1ysizing the distribution of crinoid co1umna1s, unloved
and generally ignored, in the lower Palaeozoic of the British Isles. I was
shown around the liverpool campus by Chris and his research assistant, Andrew
Smith (was it compulsory toi have a beard to work on fossil echinoderms?),
and was the last of five applicants to be interviewed •. However, I was
offered and accepted the studentship then and there, and the rest is history.
Gebruk, Andrew (P.P. Shirshov Institute of Oceanology, Russia): I am sure
there is nothing extraordinary in my story, the usual situation with a
student specializing in marine biology (or in my case, in invertebratezoology), who meets with the leader or teacher.
I grew up in Estonia, on the shore of the Baltic Sea, and spent my summer

holidays on the shore of the Black Sea. From my early age I was influenced
by the nature of the sea. Since the middle of the school period I was
collecting sea shells." This collection is still with me. When I became a
student in the Biology Department at Moscow State University there was no
doubt that I would specialize in invertebrate zoology. And so it happened.
I was planning to start as a ma1aco10gist, but in the second year at the
University I met George M. Be1yaev, the prominent specialist in echinoderms
and in the biology of the deep-sea trenches. And he suggested to me that I
try a revision of the Scotrop1anes, one of the deep-sea ho10thurian genera.I started visiting the P.P. Shirshov Institute of Oceanology, where Dr.
Be1yaev worked, more and more often. The revision of the Scop1anes became my
diploma work, and since that time the realm of deep-sea ho10thurians became
my profession. Now I work together in the same laboratory of the ocean
bottom fauna with Dr. Be1yaev and his other former students: Dr. AlexanderMironov (echinoids) and Dr. Nina litvinova (ophiuroids).
Giudice, Giovanni (Universita di Palermo, Italy): I started to be interested
in sea urchin embryos because there was in the University of Palermo a strong
tradition of sea urchin embryology started by Professor Alberto Monroy, withwhom I was associated for the first 15 years of my career.
James, D.B. (Tuticorin Research Centre, India): After obtaining my master's
degree in marine biology from Andhra University in 1961 I was looking for a
research career. At the end of 1962 I was offered a Government of India



Research Scholarship to work at Mandapam Camp (South India) under the
supervision of Dr. S. Jones, the then Director of Central Marine Fisheries
Research Institute and Founder President of the Marine Biological Association
of India. Dr. Jones asked me whether I had any particular problem in mind to
work. When I told in the negative, he asked me to discuss with his senior
colleagues and come to him. When I met him after one week he asked me to
take up the studies on the fascinating group Echinoderms since he already
decided to ask his students to work on the little known groups like the
Sponges, Corals, and Echinoderms from India. Ever since that time I am
working on echinoderms of the Indian Seas. During the last 30 years I have
examined material from all along the Indian coast, the Andaman and Nicobar
Islands, and the lakshadweep. I have worked and published papers on the
taxonomy, ecology, zoogeography, toxicology, hatchery and culture ofechinoderms from Indian Seas.
Levin, Valery (Institute of Marine Biotechnology, Petropavolosk-Kamchatsky,
Russia): I became an "echinodermato10gist" by necessity. Since 1967 I had
been working as the head of a diving group in the Pacific Institute of
Bioorganic Chemistry in Vladivostok. My work consisted of making extraction
of marine animals for experimental analysis of the chemists. In 1972 I
visited the tropical Pacific on board the ship"Dmitry Mende1eev", and made a
large collection of marine invertebrates. Our chemists were most interested
in holothuroids as they moved from an investigation of plant glycosides
(ginseng for example) to animal glycosides. An investigation of the
chemistry of almost 40 species of holothuroids was begun, but everyone was
ignorant of the species. I was instructed to get to know the species. I
took the collection of ho10thuroids to specialists in the Zoological
Institute in leningrad. To my surprise their knowledge of the tropical
species was rather poor. I had no alternative but to surround myself with
books, mostly in English which was difficult for me to understand, and learn
to identify species by myself. As a result I defended my thesis after five
years and my doctorate on the biology of ho10thuroidsafter thirteen more.
McKenzie, J. Douglas (Dunstaffnage Marine laboratory, Scotland): While most
echinoderm biologists will be able to tell you how they ended up studying
echinoderms, I can tell you the exact moment that decided my career. It was
on the 20th of May 1979 at Carrick Castle, in Loch Goi1 on the west coast of
Scotland. I was an undergraduate at Glasgow University at the time and this
was my first ever dive. At 20m I hit bottom and there, sticking out of the
mud were peculiar animals that I thought looked like polka-dotted anemones.
with branched, flame-red tentacles. The next week we were also diving in
loch Goil, opposite Carrick Castle. There again were these peculiar animals
but this time I managed to lever one out of the mud using my diving knife and
found that there.was a very un-anemone like body burrowed in the mud.
Bringing it to the surface I dissected it in our diving boat (I was keen in
those days!) and recognized it to be a ho10thurian. Ferretingaround in thelibrary in our Zoology Department I was able to identify it as Pso7us
phantapus. I also quickly found that mY lecturers knew next to nothing about
holothurians and there seemed to be very little published information about
them. It is one of the more perverse aspects of mY character that the more
other people are interested in something the less interesting I find it and
vice versa. A group of animals that no-one seemed to know much about and no-
one seemed particualrly interested in struck me as a good subject to do my
PhD on. So it was that I started work on sea-cucumbers and this in turn led
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me to work on the other classes of echinoderms. Ho10thurians were my first
love and I still have a soft spot'for them, particularly Psolus phantapus,the animal that started it all. (Jamais arriere)
M1adenov, Philip (Marine Science, University of Otago): I grew up in Toronto
with no early exposure to the sea shore. As a youngster, however, I was
drawn to books on marine life that my parents seemed always to have about the
house. I remember lingering longest on pictures of marine invertebrates,particularly those of the spiny-skinned variety.

This latent interest in marine life and echinoderms transformed into
something more concrete early on in my undergraduate years at the University
of Toronto. I was fortunate to become involved in Arctic research as a
diving assistant and was truly excited about what I saw during dives in
Resolute Bay, Corvallis Island. later, for a project in zoogeography, I
embarked on a hopelessly ambitious project involving the origin and dispersal
of asteroid families. Nick Holland, another echinoderm biologist, may dimly
remember my letter to him asking assistance with this project. I certainly
remember his helpful and encouraging reply in the face of what must have
seemed to him an outrageous study. While at U of T, I also carried out a
project on the behaviour of Asterias rubens. I am grateful to my instructor
in that course who allowed me to set up a re-circulating salt-water system in
his land-locked laboratory and to ship in sea stars and clams, knowning full
well that a project on butterflies or minnows would have been much easier andmore sensible.

By the time I entered graduate school, my fascination with echinoderms was
well established. As an MSc student at McGill University I was given the
delightful opportunity by my supervisor, Carol lalli, to work on just about
any sensible project while based at McGill's Bellairs Research Institute in
Barbados. It came down to a choice between two projects, one involving
brittle stars, the other sea cucumbers. In the end, Carol steered me towards
the brittle-star one. After that, I joined Fu-Shiang Chia's group and worked
on crinoids while based at the Bamfie1d Marine Sttion. Towards the end of my
dissertation, an important discussion with the late Dr. Robert Fernald of the
Friday Harbor Laboratories served to keep me focussed and to convince me that
pursuing an interest in echinoderms might indeed lead to a respectable careerthat would also feed a family.

So that is my story, more or less. It seems I may have become an
echinoderm biologist because of an inherent interest that manifested itself
early in life within the framework of a supportive family environment,
combined with the good fortune of being exposed to broad-minded instructors
and supervisors who were able to nurture the interests of a young biologist
early in his career, and who also provided sensible advice at the times itwas needed most.
Regne11, Gerhard (Geo10giska Institutionen, lunds Universitet): In the late
1920's I brought together a small and indeed very diverse collection of
natural objects. My .cabinet of curiosities. has of course been disposed of
long ago, but I still have a vivid memory of some of the treasures. Among
these were cylindrical and annu1ated pieces which I had picked in the clay of
a local brickyard. I had not the faintest idea of their true nature but took
them for fossilized earth-worms. Eventually, I realized that the worms were
in fact fragments of stems of Silurian crinoids which had been transported
from the Island of Gotland by ice-streams in Pleistocene times. Other
objects were more obvious. Quite trivial were steinkerns of Cretaceous sea
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urchins which you could collect in quantities in the fields. In a class of
itself was an exquisite speciement of -as I now know- Trisalenia loveni
collected during my first visit to the Isle of Iva in northeast Scania wherethere is a quarry in Upper Cretaceous rocks.

Not until many years later did I again come into contact with echinoderms.
In 1933 I matriculated at the University of lund in south Swweden in order to
study natural science. I then met Torsten Gislen (1893-1954), professor of
zoology, who was, and probably still is, well known from his studies of
echinoderms, particularly crinoids, and maybe in the first place from his
ideas of affinities between echinoderms, enteropneustes and chordates, a
question which is still under dispute. I cannot say that at that time Gislen
exerted any influence upon my choice of lower Palaeozoic non-crinoid
pelmatozoans as the theme for my doctoral dissertation several years later.
But when working on my thesis 1 profited very much from discussions withGis1en.
lconographia crinoideorum, the classical monograph by N.P. Ange1in (1878),

includes a condensed section on cystoids for which Sven loven, also a classic
among echinodermo10gists, was in charge. Afterwards, little attention had
been given to the Swedish material. In view of this fact, professor Erik
Stensio, Director of the Department of Palaeo-zoology of the Swedish Museum
of Natural History in Stockholm, suggested to me to deal with cystoids and
related groups. This I did in the period 1940-45, i.e. during World War II'.
It goes without saying that conditions for scientific work were not the best:
You could not vist foreign colleagues or collections or obtain material for
comparison, even correspondence with colleagues in other countries was
practically impossible, photographic plates of sufficient quality were almost
impossible to obtain, etc. Anyway, I completed my work and eventually came
in touch i.a. with grand old men in the science of fossil echinoderms, like
N.N. Yako1ev and R.F. Hecker in the then Soviet Union and R.S. Bassler in the
United States, all of which meant a good deal for my future work.

looking back, I find it hard to realize that I encountered fossil
echinoderms for the first time some 65 years ago. They are still around.

Roman, Jean (Institut de Pa1eontologie, Museum National d'Histoire
Nature11e): My career as an echino10gist was the realization of a dream:
that which made many boys and girls fascinated by paleontology and who wanted
to make it their profession. like a large number of children I began by
collecting fossils and by making a small collection. But I had the great
fortune of being born in a family of naturalists: a great grandfather who was
an artist, very much taken with nature and a collector of shells, minerals,
and insects; a grandfather who was a professor of geology and a respected
specialist on ammonites; a father who had a great knowledge of plants and who
was a amateur entomologist. My grandfather would take his grandchildren to
the areas near lyon to collect fossils: gryphea (oysters), scallops (Pecten),
and naturally ammonites, as well as a bizarre fossil, called by my
grandfather .le fromage du pere Adam. (the cheese of father Adam) which is
the product of the activity of a marine worm. Sometimes one saw as well the
.coups de balai. (broom sweeps) which are the remains of alcyonarians related
to gorgonians. I began my higher studies at lyon and finished them at
Grenoble, near the mountains. I had my first contact with echinoids in the
Cretaceous of the southern Alps. Then Professor J. Roger called me to Paris
to the Museum. He had just established the Center for Paleontological Study
and Documentation. I would have loved to devote myself to the study of
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ammonites. Now he proposed to me a subject of research on the echinoids and
I had the opportunity to identify a large number of them. These organisms
have less value than ammonites for dating formations, but they are much more
interesting. In fact, the fossil urchins offer for observations a much
larger number of anatomical structures than most of the other fossils, and
these structures are directly linked to the life of the animal. They teachus about its way of life and its environment.

Rowley, Robert J. (Marine Science, Univ. of Otago): I started studying sea
urchins when they ate the kelp bed in which I was studying fish. Since then
I have become fascinated with echinoderms because they are often important or
dominant in marine communities and they are so unlike most other taxa. The
difficulties of working with them in field studies(difficult to tag or
sometimes even measure, cryptic recruits, generally no good "growth rings")
actually create opportunities for research if you can find innovative ways to"get a handle" on the ~ierd and wonderful critters.

Smiley, Scott (Institute of Arctic 8io10gy, Univ. of Alaska): Although I
recall finding my first sea cucumber on the Maine seashore when I was 5 years
old, my obsession with them really began with a poorly produced nature show
on TV in the late 60s called Oceans Alive. The TV naturalist squeezed a
tropical Pacific sea cucumber and two pearl fish squirted out of its anus. I
was fascinated and revulsed, but the fascination was intense. I spent an
undergraduate semester in a marine lab working on gregarine parasites of a
local sea cucumber. My interest in them grew until, by the time I graduated,
I was a confirmed student of the Holothurians. In graduate school, I found
myself asking advisors why I should not use a sea cucumber to answer this or
that question. I was intrigued by the idea that sea cucumbers were so
obscure that I might be able to read everything written about them while in
graduate school. This is not to diminish the natural obscurity of their
biology; the main reason there is so little written about them is because of
their obscure biology. I felt that to understand Zoology, one must deeply
understand a non-vertebrate animal. I also believe that Zoology is just
another mode of human self expression. I chose to express myself through
Zoology, and I chose to explore the manifold aspects of Zoology through sea
cucumbers. I have read that unforeseen qualities emerge in a detailed
multidisp1inary understanding of a coherent group of animna1s. I would like
to believe that this is true, but I suspend my judgement on this optimistic
view until I finish my work. I have studied sea cucumbers for 15 years now.
I continue to study them, and I plan to study them for the foreseeable
future. I still find them endlessly fascinating; in their molecular biology
and biochemistry,.their cell biology, their physiology, their development,
their ultrastructure and anatomy, their taxonomy and systematics, and their
natural history. I am even beginning to discover that their ecology is
fascinating, in spite of the fact that this discipline is overwhelmingly
complex for me. like other children of the early 60s, I was preoccupied with
fears of nuclear war, and a refleciton of this fear congealed in the tyranny
depicted in the movie FAHRENHEIT 451. I suspect that I found solace in thethought that I might become the book of sea cucumbers.
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Stickle, William (Dept. of Zoology; louisiana State Univ.): My fascination
with the echinoderms began in 1966 when, as a M.S. student, I travelled to
Seattle to present a paper at the American Malacological Union, Pacific
Division and we took a field trip to lower Puget Sound where I was impressedwith the species diversity and bright coloration of the intertidal
echinoderms. My curiosity about the physiological adaptations of echinoderms
was whetted a year later when I took part in an Oceanography Institute
program at the University of Alaska's marine laboratory on Douglas Island
which was located near Juneau. I was puzzled at the euryhalinity of a number
of intertidal species of sea stars, sea urchins, brittle stars, and sea
cucumbers when exposed to the freshwater lens which develops in coastal areas
receiving freshwater input from melting glaciers during the summer months.
Echinoderms were and are considered to be very stenohaline but the species
observed in the vicinity of Juneau had not read that book! My education in
the lessons taught about the role of echinoderms in the biological world
matured when I spent a year at the Friday Harbor laboratories and learned
much about their natural history. I remain in awe of echinoderms some 25
years after my introduction to their beauty, diversity, and hidden secrets.
Tommasi, luiz Roberto (Instituto Oceanografico, Universidade de Sao Paulo): I
began to work with echinoderms because they are one of the most exotic,
extraterrestrial group of marine invertebrates. Because of its fantastic
geological history. And because not only in the sky we can find stars.
Yanagisawa, Tomio (Saitama Medical School, Japan): A short abstract (in
Japanese) issued in Japan shortly before 1945 of Lindahl's work (1940) on the
ani.malization of sea-urchin embryos by li+-treatment evoked my first interest
in echinoderm embryology. Amphibian metamorphosis was my first subject, but
at the start of my doctoral thesis, my early emotion to echinoderm embryology
and the reports on the nature of phosphate compounds in sea-urchin eggs by
Whiteley (1949) and by Chambers (1953) "led me to study the phosphagen-
phosphagen kinase systems in gametes of sea urchins and starfish. i) The
study elucidated the differential distributions of APK and CPK systems in
echinoderm eggs and sperm (J. Fac. ScL, Univ. Tokyo, IV.S, 473, 481, 1959).
Other early works were ii) studies on the acid-soluble nucleotides in sea-
urchin eggs (in collaboration with Dr. N. Isono), in which we demonstrated
the changes in the amounts of ATP and other nucleotides during development
and the presence of UDP-sugar compounds (see Embryologia, 9, 184, 1966), and
iii) studies on the flagellar movement of sea urchin sperm (in collaboration
with Dr. H. Mohri), in which we elucidated the essential role of GTP bound to
the microtubule protein and named the GTP-binding protein as "TUBUlIN" (Exp.
Cell Res. 52, 86, 1968). These early works opened the way for me to studythe comparative biology of echinoderms.



GREAT I~~T[BRATE ZOOLOGISTS: LIllI! HENRIETTA BYKAN (1888-1969)
(by Judith Winston)

When I think of Llbble Hyman, I think of three portraits: dreamy schoolgirl, laughing
teenager, stern elderly woman. The old voman vas known to .e first. In Invertebrate
zoology class we naturally learned of Libbie Hyman's great treatise on the invertebrates.
-But,- confided the professor, -she looks like King Kong.- His vords vere frightening. If
studying invertebrates turned you into a .onster, ••ybe it was time to switch fields. I
stopped at the University library to find an illustrated biography. It vas a great relief
to discover the professor was wrong; the face on the page was elderly and severe, the eyes
too vide set, the nose and cheekbones a little distorted, but that vas all. Reassured, I
returned to studying invertebrates, eventually arriving in the Departaent of Invertebrates
at the American Museum of Natural History in New York City, the very place where Libbie
spent the latter part of her career and where she COmposed her treatise. In departaent
files I discovered additional portraits and renewed ay interest in the story of her life.

Libb1e Hyman vas born in Des Moines, Iowa on December 6, 1888, third child and only
daughter of Jewish iDlllligrantparents. Her .other, Sabina Neumann vas from Stettin,
Germany; her considerably older father, Joseph Hyaan, from Konin, Poland. Most of her
childhood was spent in Fort Dodge, Iowa where her father had a clothing store. Her mother
was strict and undemonstrative. Her father was self -educated but scholarly; their home
contained several books, including Shakespeare and Dickens. From childhood on Libbie had a
strong interest in natural history, especially botany, but this was not encouraged by her
parents, who saw her role primarily as assistant to her .other in household tasks and the
care of her brothers. My favorite portrait shows Libbie as a bright-eyed school girl of 6
or 7, dressed in ruffled Victorian style, her dark hair coaxed into stiff ringlets. Hand
on cheek she gazes pensively into the distance. As I look at her, I am reminded of ay own
young daughter, but also that, in a scientific sense, it is I who am her daughter. All of
us invertebrate zoologists are her descendents, although she had no children of her own.

After graduating as valedictorian of her high school class in 1905, Libbie took a job
in a factory, pasting labels on oatlllealboxes. One fall .orning in 1906 she happened to
meet a former high school teacher, Mary Crawford, who told her of tuition scholarships
availablt' at tht' University of Chicago. Thanks to her teacher's efforts, a few weeks
later, Libbie entered that university. She found part-time jobs to pay room and board.
Libbie blossomed, taking a variety of science courses and enjoying freedoD! frolt her
restrictive family. Pursuit of her first love, botany, vas discouraged by anti-semitic
harassment doled out by a lab assistant. The Zoology Departaent, however, encouraged her
to make a career in zoology. She achieved her bachelor's degree in 1910 and, working under
professor Charles Manning Child, recieved her Ph.D in 1915. As a graduate student, shesupported herself with teaching assistantships.

A snapshot taken during her college years shows her laughing, arms flung back and hands
clasped behind her head, full of joy" beauty, and energy. But two events occuring durini
that time had a profound effect on the rest of her life. In 1907, her father died and her
mother and brothers moved to Chicago. She was once more expected to live at home and be 6
household slave, receiving nothing but derision for her studies. The second event was a
bun~led sinus operation in 1916, which impaired her health and over time had anincreasingly negative.effect on her looks.

Lib~1e .Hyman cla1lllednever to have wanted an academic teaching position (at the time
very dIffICult for a Woman to find, in any case) . Instead, she continued as Child's
assistant, ..carrying out experiments on the physiology of planarians and other
invertebrates. She also wrote two lab aanuals for which, as teaching assistant she had
seen a need. In 1919, she published a ••nual for Elementary Zoology 1'"

h __ ~s Successastonis ed her. In 1922, she published a manual for Comparative Vertebrate Anatomy which
was also highly successful. She later claimed that ~ lnvertebrate~ "as first conceived
as a laboratory guide similar to the others she had produced _ she had no idea it would
gro~ to six volumes. The success of her first two books eventually brought her financial
independence. In 1930, after her mother's death and with Child's retirement approaching
she broke from Chicago (and the housekeeping demands of her bachelor brothers) to find ~place where she could pursue her invertebrate work in peace.
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After a 15 month tour of Europ~, Libbie set~led in the Ne""York areEt. Sh~ contacted
C.I<. Noble, founder of the Department of Experimental Biology (later known as Animal
Behavior) at the American Museum, who offered her us~ of the facilities. In 1937, she was
officially made a Research Associate in that department and assigned an office. Volume I
of her treatise appeared in 1940. That year she bought a home in Millwood, N.Y., about 35
miles from N.Y.C., where she could indulge her passion for gardening. Though she later
regretted th~ tim~ spent on her garden and commuting, that was one of the happiest and
most productive periods of her life. She wrote volumes II and III (published in 1951)
during that time. After the retirement in 1943 of Department of Invertebrates chairman,
Roy Yaldo Miner, who by all accounts was hostile to both women and Jews, she transferred
to that department, an association she retained until her death. All who kne""Libbie agree
that she stayed completely away from the political aspects of museum life. She did not
socialize with her colleagues. Sh~ spent most of her time in the library and her chief
friends at AHNH were the librarians. Those who met her at the Museum found her brusque,
even rude. She was impatient with interruption although eager enough to talk with anyone
having knowledge relevant to th~ volum~ in progress. In the library, she read the
literature and made note cards on each article but, once those were digested, she composed
each book directly 1n her head and typed the first and only draft on her ancient manual
type"'.riter.She taught herself to dra""professionally enough to make the illustrations.

Her New York manner contrasts ""ith stories told by those who kne""her at the various
marine laboratories where sh~ spent summers gathering material for her books. Former
students tell of someone enthusiastic, helpful, who seemed to be everywhere in lab at
once, who was pleased and excited by living invertebrates. Pictures taken by the shore
sho""her relaxed and smiling, a stark contrast to her severe expression in ~~ portraits.

In 1952, at the age of 65, Libbie returned to N.Y.C. to an apartment hotel near the
Museum. She enjoyed the city's cultural pursuits, attending concerts with her librarian
friends and acquiring a ~mall but valuable ~rt collection. But mostly she worked on her
treatise, obsessed with the immensit)' of the task she had set for herself. Volume IV
appeared in 1955, Volume V in 1959. Fame had come almost as soon as the first volume was
.published; she was awarded an an honorary degree from the University of Chicago in 1941.
Other honors fo11oweci, including membership in the National Academy of Sciences, the
Elliot Medal (1951) and the Gold Medal of the Linnean Society of London (1961). Around
1956 she developed symptoms of what was eventually diagnosed as Parkinson's disease. By
the time of her death, in 1969, she was wheelchair-bound and dependent on nursing care,but she kept working almost to the last.

L1bb1e Hyman did not see herself as a research scientist, although she published more
experimental papers than many scientists ever do. She was president of the Society of
Systematic Zoology (1959) and edited its journal, Systematic Zoology, from 1959-63, but
she apparently had little interest in systematic theory, preferring practical approaches.
She claimed her major work to be "essentially a compilation from the literature," and
considered her assets to be "some fluency in translating the major European languages and
an ability to select and organize material in the literature." Yet, invertebrate
zoologists have found that she did much more than compile. Her books provided a synthesis
of phylogeny that clearly influenced teaching and opinion about the groups she covered.
Yhile discoveri~s of the last 30 years haVe resulted in many changes in our thinking about
invertebrate phylogeny, her work still provides a framework against which ne""ideas can be
tested and sets'a standard of excellence that can still inspire us.

Note: This brief history is based on her own autobiography in department files, Horace
Stunkard's obituaries, the chapter on Libbie Hyman in the 1943 book American WomeD sll.
ScienCE by Edna Yost, and on conversations and correspondence with people who kne""her.
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Michael Sars and the naturalist tradition in Norway
MichaelSars was born in Bergen, Norway in 1~09. He studied

natural history and theology at Royal Frederic's university in
Christiania-(these days University of Oslo) from 1823 and
completed a degree in theology in 1828. For the next several
years he taught at a number of different schools, both high
schools and primary schools, first in Christiania, then in Bergen
in 1830-31. In 1831 he was appointed vicar to Kinn on the
Norwegian west coast; .eight years later he transferred to Manger,
just north of Bergen. Finally, in 1854 he was named
extraordinary professor of zoology at the University where he
remained for the rest of his life. He died in 1869. He married
Maren Welhaven in 1831 and had 7 daughters and 7 sons.

I first want to place Michael Sars into the history of
Norway. The "double-monarchy" with Denmark was terminated in
1814 and Norway more or less donated to Sweden by the great
European powers (Austria, Russia and England) as a reward for
Sweden being on the winning side in the Napoleonic wars. During
the Spring of 1814 the Norwegians formed a National Assembly
which wrote a Constitution and appointed a separate King.
Needless to say, this complicated the negotiations between
Norway, Sweden and the great powers. As a result, Norway managed
to negotiate a rather loose Union with Sweden, retaining its
Constitution, Parliament and in part, a separate set of
ministers. Parenthetically, the necessary infra-structure to run
Norway as a separate country was not present so the Union with
Sweden, in hindsight, was probably a blessing.

Several Norwegian vicars trained at the University in
Copenhagen during the Enlightenment period (mid - late 1700's)
wrote descriptions of one district after another of their
country. Most of these descriptions are not usable as scientific
articles, but they definitely formed a solid background of
information available to the next generation of naturalists. An
Academy had been started in Trondhjem by Bishop Gunnerus (famous
as the discoverer of the copepod Calanus finmarchicus). Through
interaction between Gunnerus and Linnaeus in Sweden, all sorts of
marine organisms were named in one edition after another of
Linnaeus' Systema Naturae. Further south in the country, in the
Oslo-fjord, a Dane, otto Friedrich Muller, had described many
species from Drc5bak in his overview of the "Danish" fauna. The
University in Christiania was started in 1809 and the Museum in
Bergen dates from 1825.

Michael Sars issued his first publication in 1829
(Contributions to the natural history of marine animals); a
second major publication followed in 1835 (Descriptions and
Observations -etc.). He also issued two large-scale volumes under
the title Fauna Littora1is Norvegiae, partially in collaboration
with amateur biologists associated with the Museum in Bergen. In
all these publications Sars described new taxa, a routine
activity of scientists of the period, but he also described life-
histories and reproductive cycles, food and feeding, _behavior and
geographical dispersal. The well known British zoologist, Edward
Forbes, had issued a series of widely dispersed articles on
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biogeography, claiming that at depths greater than 300 fathoms,
no animal life existed. Sars and his colleagues knew better and
in a series of reports issued in various Norwegian journals, he
documented the presence of a number of taxa in Norwegian fjords.
As a result of one of his dredging expeditions, Sars described
Rhizocrinus lofotensis, the first living stalked crinoid to be
described. This find, with other similar finds, spurred interest
in the deep-sea and were important as an academic excuse for the
CHALLENGER and other similar expeditions around the globe in the
1860's through 1880's.

Sars was one of the last zoologists to describe organisms
more or less equally successfully in all major animal groups.
The next generation of zoologists, including Michael Sars's son
George Ossian Sars, tended to concentrate their activities more
and more on limited groups (if an "Account of the Crustacea of

..Norway" can be said to be a restrict.j.vetitle). Michael Sars
also described fossils for various fossil beds in Norway and
appears to have been keenly interested in all sorts of other
issues. More importantly, his observations on the living
organisms place Michael Sars squarely in the tradition that
eventually lead to the development of the fields of physiology,
reproductive biology and ecology. Many of his reports on his
observations are anecdotal in nature: descriptions and
illustrations of what took place in his glass-dishes etc. For
example, Sars must share with Dalyell the honor of describing the
life-history of Aurelia aurita and more generally of scyphozoans.
The documentation consists of piecing together series of
observations taken over time and only partially through following
single indidivuals over a longer period of time and very little
of statistical treatment was attempted (not least since very
little of statistic existed!). This kind of documentation is
hardly ever accepted any longer as sufficiently scientific. The
Natural Historians in the mid-1800's however used the method
extensively and with great success. Sars was also asked by the
Norwegian Parliament to investigate the biology of Norwegian
fisheries, such as the herring and cod fisheries. He had gotten
well started on these investigations, but most of these
investigations were completed by G.O.Sars after the death of his
father.

By the time G.O. Sars had issued the last of his fathers
posthumous papers, a very solid taxonomic base had been developed
for marine zoology in Norway. In many ways, inshore work in
Norway since the death of Michael Sars has been a series of
commentaries on projects he had discussed or on distributional or
developmental proposals he had already suggested. We can refine
to some extent morphological descriptions based on better
collections and instrumentation than was available to Sars, but,
at the magnifications he had available to him, these refinements
are in detail rather than in overall understanding of the
morphology of.the organisms studied. Specimens described by Sars
are still very largely present in the Zoological Museums in Oslo
and Bergen.' As a strict museum professional Sars. left a lot to
be desired:.;labelling and tracking of specimens were definitely
not his strong suits. However, the specimens are there and form
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the background for our understanding of the northern quarter ofthe eastern Atlantic Ocean.
Michael Sars position in Norwegian intellectual history is

interesting. He was, as stated above, married to Maren Welhaven,
the sister of one of Norway's best known epic poets, J.S.
Welhaven. Two of his sons, George Ossian and Johan Ernst Sars,
became professors at the University, one following his fathers
footsteps, the other a historian. Two of his daughters were well
known singers and premiered songs composed by Grieg and Nordraak
to texts by some of Norway's greatest writers such as Ibsen and
Bjornson. Sars and his family spanned the academic and artistic
culture of the country and very much represented the National
Romantic view of the indigenous culture.

Michael Sars was in contact with scientists allover Europe
.-'and in the United States. He corresponded with them, visited

with them when he had the opportunity, and was extensively and
very rapidly quoted in the European literature. Even papers
published in Norwegian reached the scientific audience in the
European museums so his contemporary influence was great.

Sars and his contemporaries, the first post-Linnean
generation or scientists, described the morphology of the animals
they studied and at the same time, gave them scientific names.
The next generation included microscopists, describing
histological detail using newly developed techniques, but this 'of'.

generation also saw the split between scientists describing
structures and scientists specializing on naming new taxa. Sars
and his contemporaries were by and large the last zoologis~sto
use all available techniques to study their favorite organisms.
Because of the activities of Sars and others like him, the amount
of information about different organisms became too-large for any
scientist to handle. In addition, so many divergent techniques
of study developed that no zoologist could effectively stay in
the forefront of all sections of Zoology. Today, Michael Sars is
perhaps best remembered as the author of numerous marine
invertebrates; his studies were however, also important for their
influence on what by now have come to represent very divergentparts of zoology.'

Kristian Fauchald
Department of Invertebrate Zoology, NMNH, Smithsonian
Institution, NHB stop 163, Washington D.C. 20560



OBITUARIES AND DEATH HOTICES
Broadhead, T.W., T.J. Forrest. H.C. Strimple. J. Paleontol. 60,192-195.
Campbell, H. 1989. John Vaughn Thompson. F.L.S. Proc. Linn. Soc. H.S.W. Ill,45-64.
Aldrich. Frederick A. (exerpt of letter from Margueritte M. Aldrich, 29 March
1992): ••••~ husband, Dr. Frederick A. Aldrich, died on July 12, 1991.In our early life together when we were young, poor graduate students, ourprimary interest was echinoderms .•••

D.P. Wilson. (from the 1991 Annual Report of the Marine BiologicalAssociation of the United Kingdom)
Dr D.P. Wilson diC'd suddenly on 20 Dc-crmbC'r 1991 agC'd89. 80m in Manehl'strr hr

startC'd work in thr cotton indu~trybul hi~ main int('f('St \\'a~ in natural history and hr
cntl'rcd Manch<.'Strr Uni\,('T'Sityand in 1921> graduatC'd with a fIrst clas~ honour~ drpre
in zoology. Durin~ hi~ undC'rgraduatc Yl'a~ hr had atll'nd(-d field COUf'!o('!.at Millport.
Port Erin and Plymouth. AwardC'd a OSIR ~rant to worl. on polychartr dC'vclopml'nl hC'
camr to Plymouth in SC'ptrmbC'r1926. In 192i hC'was appointC'd studC'nl ProNtionC'r at
thr Laboratory and joinC'd thr staff a~ Assistant Naturalist in 1926. Hr rrtirC'd in 196Q
ha,;ng SC'rvC'da~ Dc-puty DIrt"Ctor siner 195[\. 'D.r:, a~ he wa~ kno\\Tl to most of hi~
friend~. was internationally I't'nownro for his studies on thc factors controlling mrta.
morphosi~ of marinr invcrtcbratr larvae, for his beautiful photograph~ of marinc life'
and his dr\'c1opmcnt of the Aquarium at the Plymouth Laboratory.
The early l't'SCarchof D.P. in\'oh'("(j dl'SCTibingand rearing in thr laboratory the lan'ac

of in\'crtebratl'!i, espc'Cially polychaC'tC's and echinodl'fms The' SC'arch lor thC' besl
conditions for dC'\'clopmmt was rouplC'd \\ith his interest in ha\;ng a supply of 'good
"•.atcT' for thr Aquarium Also thCS{'beautiful larvae proved ideal subjC'cts for D.P:s
early expcrimrnts "ith flash photography.
During the 1939-45 war D.r. stayed in Plymouth and helped to organi%(' thr air-raid

pJ't'Cautions and ,,'as pari of the team tha Ihelped to sa\'e' the-major part of thC'building
during1he-air-raidscm20March 1~1. During thr pcriods1930-40and 46-48 D.P. was in
chargc of thr or~anization of thc ,,'cll-known Plymouth EastCTClasses. During thCSC'
periods 5S4 students attmdC'd thr das!"oCsand many zool~ists must he gratcful to him
for introducing thrm to marinr biology. In 195i he ediled thr third edition of thr
Plymouth MDriru F/lUrA.

Aside from thr laboratory and his photography D.P:s main acti\iti~ werC' with his
family and "ith thr Plymouth Athl'na('um of which he ~.as an activr member, and
President in 1961~2.
In 1931 D.r. married Mis~ M.A. Westbrool.: ,,'ho was carrying out l't'SCarch at

Plymouth on marine red algar for hcr PhD. Alison rompll"ted hcr DoctoTatrand then
gave up formal research to become a house\!Vifeand mother. She was the ideal compan-
ion to D.P. with her keen interest in natural history, photography and local history. She
died in 1981 and D.P. managed to make the adjustment, lived on alone and looked after
himself, with the help of home helps, until his death. The older members of staff and
visitors will miss D.P. but his superb photographs \!Vi))remain with us as a memorial.

H. Mane11i. 1992. Enrico Tortonese et son oeuvre. In: L. Sca1era-Liaci & C.Canicatti. (eds.). Echinoderm Research 1991. Balkema. pp 1-7.
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Echinoderms available at the Bahamiam Field Station. San Salvador. Bahamas(from: F. Diehl, D. Mellon, R. Garrett, N. Elliott. Field guide to theinvertebrates of San Salvador Island, Bahamas. Contributed by J.B.McClintock).

Scientific Name (Common Name)

PHYLUM: ECHINODERMATA

Qass: Asteroidea
Family: As~pecteniidae
. Astropecten 'p.

Family: Oreasteridae
Oreaster reticulatus (cushioned star)

Family: Ophidiasteridae
Linckia .guiJdingii(common comet star)

Family: Echinasteridae
Echinaster spinulosus

Qass: Ofhiuroldea
Family: Uphiactidae
Ophiactis savignyi (Savigny's. brittle star)

Family: Ophiotrichidae
Ophiotrix oerstedii (Oersted's brittle star)
Ophiothrix swensonii (Swenson's brittle star)

Family: Ophiochitonidae
Ophionereis reticulata (reticulate brittle star)

Family: Ophiocomidae
Ophiocoma echinata (black brittle star)
Ophiocoma. wendtii (red ophiocoma)

Family: Ophiodermatidae
Ophioderma appressum (snakeskin brittle star)
Ophioderma brevispinum (short-spined brittle star)

Family: Ophiomyxidae
Ophiomyxa flaccida. (slimy brittle star)
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Oass: Echinoidea
Family: Cidaridae (c)ub urchins)
Eucidaris tribuloides (club penciJurchin)

Family: Diadematidae
Diadema antillarum (long-spined urchin)

Family: Arbacidae
Arbacia punetulata (common arbacia)

Family: Echinidae

Lytechinus variegatus (green urchin)
Tripneustes ventricosus (sea egg)

Family: Echinometridae

Echinometra lucunter (rock-boring urchin)
Echinometra viridis (green rock-boring urchin)

Family: Oypeasteridae
Oypeaster rosaceus (brown sea biscuit)

Family: Scutellidae

Mellita sexiesperforata (six-ho)e urchin)
Family: SpataDgidae

Meoma ventricosa (West Indian sea biscuit)
Plagiobrissus grandix (great red-footed urchin)

Qass: Bo)othuroidea
Family: Ho)othuridae

Stichopus badionotus (four-sided sea cucumber)
Actinopyga agassizii (fIVe-toothed sea cucumber)
Holothuria, thomasae (Thomas's cucumber)
Holothuria mexicana (donkey dung sea cucumber)
Holothuria princeps
Holothuria grisea (gray sea cucumber)
Parathyone surinamensis

Family: Synaptidae

Euapta lappa (sticky skinned sea cucumber)
Chirodota rotifera (pourta)e's sea cucumber)

Family: Cucumariidae
Pentacta pygmaea (pygmy sea cucumber)

Cass: CriDoidea
Family: Comatulidae
Nemaster discoidea (beaded sea lily)



ECHINODERMATA

ASTEROIDEA

PrelSter retjculatus. Cushion Sea Star
Up to 20 inches. S pointed, thick,

short arms; thick-bodied. Firm, hard,
spiny skeleton. Juveniles green, adults
orange to brownish red with reticulate
pattern of squares and triangles.
Ventral surface yellowish. Two rows of
thick tube feet. Found in shallow (6 ft)
water on sandy or grassy bottoms. It is
becoming locally rare because of its
attractive size. color and ease of
collecting. This is unfortunate,
especially since specimens deteriorate
rapidly and cannot be preserved.

Linckia guildingii. Common Comet Sea
Star

Medium size, up to 9 inches. Long.
slender, parallel-sided rays with blunt
tips. Rays are 10 times body diameter.
Surface smooth to the touch, feels
turgid. Flesh colored. tan or reddish.
Linckja shows remarkable regenerative
powers. A single arm can generate a
new animal; from its body end, small
new arms bud out, giving it a comet-like
appearance where the parent ray
represents the tail of the comet. Often
has 6 arms. Found in shallow water on
sandy bottoms or reefs.

Echinaster spjnulosus. Brown Spiny Sea
Star. Also known as West Indian Star.

Medium size-up to 6 inches. Slang
tapering arms. with short spines of
contrasting color. Greenish or reddish
brown. Found on soft bottoms in
mangrove channels. Echjnaster sp. are
attracted by light and are often found in
the open on sunny days.
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