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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 and
Maureen 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 all
echinoderm 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 Atami
conference addressed the possibility that a host selected for the next
meeting might be unable to organize the conference as planned. They
established a continuing committee consisting of the hosts of the previous
meeting, 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 soliciting invitations for a site from the appropriate
region 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 of

Bourgogne).

International Echinoderm Conferences

1972 Washington, D.C., U.S.A.
1975 Roving, Yugoslavia
- 1978 Sydney, Australia
1981 Tampa Bay, U.S.A.
1984 Galway, Ireland
1987 Victoria, Canada
1990 Atami, Japan
1993 Dijon, France
1996




~ 8th

,E@hm@d@fm
@@nff@[r@n@@ '

The Bth LE.C. will be held st the University of Bur‘gundy. Dijon, on
September 6 to 10, 1993.

-Organizing committee

Chairmen: Bruno David (University of Burgundy)
Alain.Guille (Laboratoire Arago, Banyu's)

Secretary: Annie Bussiére (University of Burgundy)

Members: Jean Pierre Féral (Laboratoire Arago, Banyuis)
Didier Néraudeau (University of Burgundy)
André Picard (Laboratoire Arago, Banyuls)
Michel Roux (University of Reims)
Andrew B. Smith (British Museum)

........................................................................................................................................................................................

Dijon is a city of 200 000 inhabitants Iocgted 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 whdmay be

interested by complementary information are requested to contact Bruno DAVID before September 30, 1992:

8th LE.C. - Bruno DAVID
Centre des Sciences de la Terre
6, Bd. Gabrie! F - 21000 DLION

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

The 7th International Coral Reef Symposium to
be held in Guam in June is likely to be the last
ICRS (for some time) to have a session devoted to
Acanthaster planci. Dr Peter Moran of the
Australian Institute of Marine Science is
organising the session which will include the
following presentations: :

De'Ath, G. and P. Moran: A summary of
ecological data on the crown-of-thorns starfish.

Yokochi, H., S. Ueno, M. Ogura, A. Nagai and T.
Habe: Changes of diel feeding pattern with
population density and food availability for
Acanthaster planci (L.): an experimental view.

Stump, RJ.W.: Age and growth of Acanthaster
planci (L.) from the Great Barrier Reef,
Australia.

Fagerstrom, J.A.: Impact and recovery of reefs
from an Acanthaster planci outbreak, Moorea,
French Polynesia.

Mezaki, S.: Changing environments of coral reefs
after infestations by Acanthaster planci in the
Ryukyu Islands, Japan.

Keesing, J.K.: Role of Acanthaster planci in
structuring reef communities in Okinawa, Japan.

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

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 1list published 1n.the 1991 newsletter)

Arendt, Yurij A. Paleontological Institute, Profsojuznaja ul, 123, Moscow,
117868 GSP-7 V-321, Russia. (abrachiate crinoids)

Ball, Brendan J. Ulster Museum, Botanic Gardens Belfast, Belfast BT9 5AB,
Northern Ireland.

Balser, Elizabeth. Department of Biological Sciences, Clemson University,
Clemson, South Carolina 29634-19031, U.S.A. (crinoids, axial organ)

Bazhin, Alexander. Kamchatka Depértment of Marine Biology and Biotechnology.
PO Box 217, Petropavlosvsk-Kamchatsky 63000, Russia. (echinoid and asteroid
taxonomy and ecology) - = , v

Belyaev, George M. P.P. Shirshov Institute of Oceanology. Krasikova St., 23,
Moscow 117218, Russia. (Porcellanasteriid 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 Biologia Marinha, Universidade Federal do
Parana, Av. Beira Mar s/no, 83235 Pontal do Sul, Paranagua, PR, Brazil
(ecology of sand dollars) '

Canicatti, Calogero. Department of Biology, University of Lecce, I-73100,
Lecce, Italy. (echinoderm immune response, coelomocytes)

Dolmatov, Igof Yu. Laboratory of Comparative Cytology, Institute of Marine
Biology, Vladivostok 690032, Russia. (moorphology, regeneration, development
of holothuroids) ~

Drozdov, Anatolly L. Laboratory of Cytoembryology, Institute of Marine
Biology, Vladivostok, 690032, Russia. (Gametes, Fertilization, Phylogeny of
echinoderm;)

Ellers, Olaf. Department of Zoology, University of California, Davis, CA
95616, U.S.A.

Endelman, Leonid G. Paleontological Institute, Profsojuznaja ul., 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) v
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Fell, F. Julian. Reynolds-Alberta Musehm, P.0. Box 6360, Wetaskiwin, Alberta
T9A 2G1, 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.0. 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. Institute of Marine Biology, Vladivostok 690032, Russia.
(Regeneration in holothuroids)

Levin, Valery S. Kamchatka Depaftment of Marine Biology and Biotechnology, PO
Box 197, Petropavlosvsk-Kamchatsky 863000, Russia (Ecology, Biochemistry and
Fisheries of holothuroids and echinoids

Litviﬁova, 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 of
Tripneustes) ‘ :

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 of

echinoids)
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Mironov, Alexander, P.P. Shirshov Institute of Oceanology, Krasikova St., 23,
117218 Moscow, Russia. (Taxonomy, ecology, zoogeography of echinoids and

asteroids)

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 of

echinoids)

Payot, Florence. Institute of Biology, Odense University, Campusvej 55, DK
5230 Odense. (heavy metals)

Propp, Michael. Institute of Marine Biology, 690032 Vladivostok, Russia.
(Physiology of echinoids) :

Rominas-Castro, Lily. National Institute of Fisheries, P.0. Box 1306,
Ensanada, Baja California, Mexico. (fisheries of sea urchins and sea

cucumbers)

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. (echinoderm

physiology, energetics)
Scally, Kevin Bernard. Dental Department, Christchurch Hospital, Private Bag,

Christchurch, New Zealand. (paleontology, behavior, anatomy, functional
morphology, evolution of echinpids) '

‘Solovjev, Andrey N. Paleontological Instituté, Profsoyuznaja ul., 123, Moscow
GSP-7 V-321, Russia (Systematics, evolution, and ecology of spatangoids and

“holasteroids).

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
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Vladivostok, Russia (Reproduction, ontogenesis, larvae, biotechnology of
echinoids)

Yakolev, Serghey N. Institute of Marine Biology, 690032 Vladivostok, Russia.
(reproduction and gametogenesis of echinoids)

Vail, Lyle. Lizard Island Research Station, PMB 37, Cairns, Q. 4871,
Australia. (crinoids, behavior, reproduction, taxonomy)

Fig. 1. Neocnus incubans A. Dorsal view of an adult individual. B. Dissected individual showing’
the left brooding chamber. C. Detail of the brooding chamber with juvenile individuals in siru. D.
Schematic drawing of a dissected N. incubans showing a brooding chamber with four
compartments holding juveniles. bc, brooding compartments; gp, genital papilla; i, integument; ip.
integumentary partition; j, juveniles; ms, marsupial slit; p, podia; tc, tentacular crown. !
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TELEPHONE - FAX - E-MAIL

These numbers are given to facilitate communication. Individuals who desire
to be listed in the next newsletter are requested to send their numbers to

the 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-mai] AUSICH.1@0SU.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_benzieRaims.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) 465-2446
Briscoe, Shannon. TEL (609) 896-5000

Burke, Robert. (604) 721-7105. FAX (604) 721-8653

Byrne, Maria. TEL 61-2-6922497 FAX 61-2-6922813

Campbell, 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@TWNASBSG.bitnet

Chia, Fu-Shiang. TEL 403 432-3499

Clark, Helen. TEL (0064 4) 859 609. FAX (0064 4) 857 157
Clarke, 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) 927-1640
Dubois, Philippe. TEL 02- 642.25.17 .
 Ebert, Thomas. TEL 619 594-6767

Eckelbarger, 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


mailto:whide@mbir.bcm.tmc.edu
mailto:benzie@aims.gov.au.
mailto:ZOCP@TWNAS886.bitnet

Epel, David. TEL 408 373-0464

Eylers, John P. TEL 919 220-5429. FAX 919 220-5575

Fankboner, Peter Vaughn. TEL 604 291-4475

Farmanfarmaian, Allahverdi. TEL 201 932-2829

Fechter, Hubert. TEL 089 81-07-0

Fenaux, Lucienne. TEL 93 76 66 13. FAX 33 93 76 38 34

Ferguson, John Caruthers. TEL 813 867-1166

Fontaine, Arthur R. TEL 604 721-7131. FAX 604 721-7120

Gage, John. TEL 0631 62244. FAX 0631 65518

Gentile, Frank. TEL (98) 69.72.30

Gilmour, Tom. TEL 306 966-4404. FAX 306 966-4461

Glynn, Peter W. TEL 305 361-4151

Giudice, Giovanni. TEL 616.26.322. FAX 91-616.56.65.

Greenstein, Benjamin J. TEL (413) 585-3804. e-mail BGREENSTEIN@SMITH

Guille, Alain. TEL 68 88 00 40. FAX 68 88 16 99 _

Guillou, Monique. TEL 98.31.62.65. FAX 98.31.63.11

‘Haedrich, Richard L. TEL 709 737-8833.

Hammond, L.S. TEL 651 1998

Harrold, Christopher. 408 649-6466

Hart, Michael TEL 206 378-2165

Heck, Kenneth. 205 861-2141

Hendler, Gordon. TEL (213) 744-6391. FAX (213) 746-2999.

Hide, Win. TEL 713 798-6538. e-mail whide@mbir.bem. tmc. edu.

Hill, Robert TEL 401 792-2372

Himmelman, John. TEL 418 656-5230

Holland, Nicholas. TEL 619-259-0771.

Horowitz, Allan. e-mail LANE@IUBACS, LANE@UCS.INDIANA.EDU.

Hopkins, Thomas. TEL 205-861-2141. FAX 205-861-4646.

Haeckle, William B. TEL (407) 465-6630. FAX (407) 461-8154.

Janies, 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 31 39 81 585

Johnson, David. e-mail D_Johnson@aims.gov.au.

Kazyanov, Vladimir. TEL (423-2) 296-205. FAX (423-2) 252-589.

Keegan, Brendan. TEL (091) 24411. FAX (091) 25700. '

Keesing, John. e-mail J KEESINGRAIMS.GOV.AU

Lane, Gary. e-mail LANEEIUBACS, LANERUCS. INDIANA.EDU

Larrain, Alberto. TEL 56-234985 x 2157. FAX 56-240280.

Lawrence, J.M. TEL (813) 974-3250. FAX (813) 974-52732. e-mail
LAWRGULTRIX.CSC.USF.EDU :

Lessios, Harilaos. TEL (507) 28-4304. FAX (407) 28-0516

Littlewood, T. e-mail MBDTL@DLVH.DARESBURY.AC.UK :

Lucas, John S. TEL (077) 814111. FAX (077) 796371

Manahan, Donal T. TEL (213) 743-7493. FAX (213) 740-8123

Macurda, D. Bradford, Jr. TEL 713 781-6881. FAX 713 781-2998

Marsh, Loisette M. TEL (09) 328 4411. FAX (90) 328 8686

Martinez, de Saaverdra y Alvarez. TEL (022) 25 34 48

McClintock, James B. TEL. 205 934-8308. e-mail BIOF004RUABDPO.DPO.UAB. EDU.

McClarey, Daniel. e-mail ZOOLOGY@OTAGO.AC.NZ

McEdward, Larry. TEL (904) 9328738. FAX (904) 392-3704. e-mail
Imced@zoo.ufl.edu.

Meyer, David. FAX 512-556-6931. e-mail MEYERRUCBEH (BITNET),

MEYER@UCBEH.SAN.UC.EDU (INTERNET).
Miller, Richard. FAX (215) 787-6646. e-mail V5222E@TEMPLEVM.


mailto:whide@mbir.bcm.tmc.edu.
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Mladenov, Philip. TEL 64 3 479 8304. FAX 64 3 479 8336. e-mail
IN%"M1adenov@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, James. TEL 0043 222 40 103 2497. FAX 0043 222 40 20 533.

Nichols, David. TEL 0392-263263

Nojima, Satoshi. TEL. 0969-35-0003. FAX 0969-35-2413

0’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. bitnet

Raff, 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 71780

Roux, Michel. TEL 26 05 33 96

Rowley, Robert J. Tel 643-479-8306. FAX 643-479-8306. e-mail
RJROWLEYROTAGO.AC.NZ.

Shick, Malcolm. TEL 207-581 0146. e-mail Shick@Maine.bitnet

Shirley, Thomas C. (907) 789-2101

Sibuet, Myriam. TEL 98.22.40.40

Smiley, Scott. TEL 907-474-7655. FAX 907-474-6967.

Smirnov, Alexey V. FAX (812) 218-00-11.

Smirnov, Igor. FAX (812) 218-00-11.

Smith, Andrew. TEL 071 938 8925. FAX 071 938 9277. e-mail
MBDTL@DLVH.DARESBURY.AC.UK.

Smith, Michael. e-mail smitha@fraser.sfu.ca

Stancyk, Stephen E. e-mail NOS006CUNIVSCVM. ’

Stickle, William. TEL (504) 388-1739 w, (504) 767-2571 h. FAX (504) 388-1763.
e-mail ZOSTICEGLSUVM.

Strathmann, Richard. e-mail fh1@u.washington.edu.

Suzuki, Norio. TEL (0768) 74-1151. FAX (0768) 74-1644

Telford, George Malcolm. TEL (416) 978-4843

Thandar, Ahmed. TEL (031) 820-9111. TELEGRAMS ’UDWEST’. TELEX 6-23228 SA, FAX
(031) 820-2383.

Tyler, Paul. TEL 0703 592557. FAX 0703 593939

Vail, Lyle. TEL +61 70 60 3977. FAX (070) 60 3977.

Young, Craig. TEL (407) 465-6630 FAX (407) 461-8154.
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BOOKS IN PRINT

Windsor, M.P. 1991. Reading the shape of nature: comparative zoology at the
Agassiz Museum. The Uniyersity 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 1ife. 1976. Yale University Press, New Haven.
out-of-print) examined the problem of diversity 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 of
that 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 museums
are tools, equivalent to scientific tools, is an important one .

McKinney, M.L., K.J. McNamara. 199]. Heterochrony: The evolution of ontogeny.
Plenum Press, N.Y. .

Heteroechrony 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 evolution. Heterochrony has
been applied to echinoderms by investigators reaching back to the 19th
century. Both authors of this book have studied echinoids, which serve as
examples 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
ambulacral groove, and ambulacral ossicles not yet central to form
vertebrae, but in the larvae the open ambulacral 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 flaps

have 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 little doubt that this post-]arval stage represents a former

Asteroid ancestor....
ggests the view that the group may

The adult anatomy of a Holothuroid su

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 which
gradually 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 back
to a very early periodof development.*

MacBride. 1914. Textbook of Embryology. Vol. 1. Invertebrates.

Gage, J.D., P.A. Tyler. 199]. 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 holothuroids are
the most important of the errant megafauna, with the crinoids being
conspicuous sessile megafauna. Marvellously Tittle 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 well

written.

"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 in
the 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. 0ji, 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 photographs 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 and

fisheries.

Giese, A.C., J.S. Pearse, V.B. Pearse. 1991. Reproduction of marine
invertebrates. Vol. VI. Echinoderms and lophophorates. 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: Asteroidea

Hendler, G. Echinodermata: Ophiuroidea

Pearse, J.S., R.A. Cameron. Echinodermata: Echinoidea

Smiley, S., F.S. McEuen, C. Chafee, S. Krishnan. Echinodermata:

Holothuroidea
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 Building, 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
gratilla (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 anatomical
features of each group. Entries are in English and German.

John, D.M., S.J. Hawkins.'J.H. Price. 1992. Plant-animal interactions in the
marine 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.
Balkema, Rotterdam
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.
. ‘Clark. An index of names of Recent Asteroidea. Part 2. Valvatida.

Scalera-Liaci, L., C. Canicatti (eds.). (in press). Echinoderm Research 1991.

(Proceedings of the third European Conference on Echinoderms. Lecce, Italy.
1991). Balkema, Rotterdam.

Agassiz, A. 1865. Embryology of the starfish. 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 al. 1988. (eds.) Echinoderm Biology. A.A. Balkema.
Chamberlain, J.B. et al. 1973. The sea urchin. Molecular biology. vol. 2.
Irvinton. ‘
Clark, A.H. 1949. Ophiuroidea of the Hawaiian Islands. Kraus Reprint.
De Ridder, C. et al. (eds.). 1990. Echinoderm Research. A.A. Balkema.
Downey, M.E. Revision ofthe Atlantic Brisingida (Echinodermata: Asteroidea),
with description of a new genus and family.
El%. C.A. 1942. Shallow-water Asteroidea and Ophiuroidea of Hawaii. Kraus
eprint.
Forbes, E. The Echinoderms of the Crag. Johnson Reprint.
Guidice, 6. 1986. Sea urchin embryos. a developmental biology system.
Springer-Verlag.
Jangoux, M. (ed.). 1980. Echinoderms. Present and Past. Balkema.
Jangoux, M., J.M. Lawrence (eds.). 1982. Echinoderm Nutrition. Balkema.
Sloan, N.A., A.C. Campbell. Perception of food.
Meyer, D.L. Food and feeding mechanisms: Crinozoa.
Massin,C. Food and feeding mechanisms: Holothuroidea.
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: Holothuroidea.
De Ridder, C., M. Jangoux. Digestive systems: Echinoidea.
Jangoux, M. Digestive systems: Asteroidea.
Jangoux, M. Digestive systems: Ophiuroidea.
Lawrence, J.M. Digestion.
Bamford, D. Epithelial absorption.
Lawrence, J.M., J.M. Lane. The utilization of nutrients by postmetamorphic
echinoderms
Ferguson, J.C. Nutrient translocation.
E1lington, 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: Holothuroidea.

16



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. Balkema.
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.
Valentincic, T. Innate and learned responses to external stimuli in
asteroids.
Campbell, A.C. Form and function of pedicellariae.
Ebert, T.A. Recruitment in echinoderms. ‘
Jangoux, M., J.M. Lawrence (eds.). 1987. Echinoderm Studies. Vol. 2. Balkema.
Roux, M. Evolutionary ecology and biogeography of recent stalked crinoids. ,
Emlet, R.B., L.R. McEdward, R.R. Strathmann. Echinoderm larval ecology

viewed from the egg. ,
Harrold, C., J.S. Pearse. The ecological role of echinoderms in kelp

forests.
Stickle, W.B., W.J. Diehl. Effects of salinity on echinoderms.

Jangoux, M., J.M. Lawrence (eds.). 1989. Echinoderm Studies. Vol. 3. Balkema.
Birkeland, C. The influence of echinoderms on coral-reef communities.
Bu;ke, R.D. Echinoderm metamorphosis: comparative aspects of the change in

orm.
Dubois, P., C.-P. Chen. Calcifiction in echinoderms.
Blake, D.B. Asteroidea: functional morphology, classification and

, phylogeny. :
Clark, A.M. An index of names of Recent Asteroidea - Part 1: Paxillosida.
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. 0'Connor (eds.). 1985. Echinodermata. Balkema. :

Kier, P.M. Echinoids from the Triassic (St. Cassian) of Italy, their lantern
supports, and revised phylogeny of Triassic echinoids. Smithson. Contrib.
Paleobiol. No. 56. '

Lawrence, J.M. (ed.). 1982. Echinoderms: Proceedings of the International
Conference, Tampa Bay. Balkema. :

Lawrence, J.M. 1987. A functional biology of echinoderms. Johns Hopkins

University Press..
Moore, R.C., L.R. Landon. 1943. Evolution and classification of Paleozoic

Crinoids. Ayer Co. Pubs.

Moore, R.C. (ed.). 1966. Treatise on Invertebrate Paleontology, Pt. u:
Echinodermata 3. Geol. Soc.

Moore, R.C. (ed.). 1968. Treatise on Invertebrate Paleontology, Pt. S:
-Echinodermata 1. Geol. Soc. '

Pawson, D.L. Molpadiid sea cucumbers (Echinodermata: Holothuroidea) of
the Antarctic Seas. Am. Geophysical. .

Pawson, D.L., J.E. Miller. Systematics and ecology of the sea-urchin
Centrostephanus (Echinodermata: Echinoidea) from the Atlantic and eastern
Pacific Oceans.

Prouho, H. 1888. Studies on Dorocidaris papillata and some echinoids' from the
Mediterranean Sea. (Translated from the French by J.M. Lawrence).



Spencer, 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 North
Pacific 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 to

1973. Geol. Soc. _
Wright, J. The British Carboniferous Crinoidea. Johnson Reprint.

Childrens® Books
Hurd, E.T. 1962. Starfish. Crowell Jr. Books.
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FIG. 1— Generalized blaswid theca showing morphological landmarks. 1, conjunction of three basal
plates; 2, conjunction of A-radial, E-zygous basal, and azygous basal; 3, conjunction of A-radial, B-
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adoral point on AB delwid; 8. most aboral point on A-ambulacrum. Abbreviations: s, ambulacrum;
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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 oscillatory
flows. (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 and
urchin grazing? :

Forbes, T.L., V.E. Forbes. The functional allometry of deposit feeding in
the southeast Asian holothurian, Holothuria atra.

Golde, H.M., S.E. Stancyk, M.P. Crosby. Respiration rates of regenerating
brittlestars. '

Kvitek, R.G., J.S. Oliver. Sea otters as predators and disturbers in
Alaskan soft-bottom communities.

McClintock, J., M. Slattery, J. Heine, J. Weston. The chemical ecology of
Antarctic marine invertebrates. (echinoderms) ' '

Pape-Lindstrom, P.A., R.J. Feller, H.M. Golde, S.E. Stancyk. Sublethal
predation: invisible energy flow? (ophiuroids)

Schinner, 6.0. Burrowing behavior, substratum preference, and distribution
gf Schizaster canliferus (Echinoidea: Spatangoida) in the northern Adriatic

ea. _
Stancyk, S.E., W.E. Dobson. Use of skeletal growth bands in ophiuroid arm
ossicles 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 northern
Gulf of Mexico. (echinoids) :

Vernon, J.D., J.B. McClintock, T.S. Hopkins. Size frequency and sediment
selectivity of the irregular echinoid Clypeaster ravenelii.

Wulff, J. Sponge-feeding by the Caribbean starfish Oreaster reticulatus.



990 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 10° M’ of crinoidal
limestone be accummulated?

Baumiller, T.K., and M. LaBarbera. lg'_situ and laboratory

experiments and observations of the isocrinid Endoxocrinus
barrae: Implications to the functional morphology and ecology

of Paleozoic crinoids.

Bodenbender, B.E. ' Potential ofvskeletal_crystallography as a
phylogenetic tool in edrioasteroids. ' '

Foote, M. Morphologic versus taxonomic diversity in a clade's
history. [concerns blastoids]

Frederick, D.L., J.R. Byran, and T.W. Broadhead. oOntogenetic shape

determination in Eucalyptocrinites: Implications for
functional morphology and taxonomy.

Greenstein, B.J. Predictability of taphonomic bias and the
echinoid fossil record. : : .

'Guensburg, T.E., and J. Sprihkle. Early Ordovician crinoid-
dominated echinoderm fauna from the Fillmore Formation of

western Utah.

Jablonski, D., and A.B. Smith. Ecology and pPhylogeny:

Environmental patterns in the evolution of the echinoid order
Salenioida. ‘

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

crinoids.

Schubert, J.K., and D.J. Bottjer. Paleoecology of the oldest known
articulate 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 GEOILOGICAL 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 GEOIOGICAL, SOCIETY OF
AMERTOR  MAT B Fogap  —o=sssd oo s v iAo ki oULabls 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 Paleontologicai 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

ﬂapan

Ogura, M., H. Yokochi, A. Ueno, M. Takadém,'N. Teruya, A. Nagano, v.
Fujimaka, Y. Shimoto. 1982. Study on crown-of-thorns starfish in the
northwestern region of Iriomote Island. Tokai Univ. :

Ohtaki, T., T. Toyoguchi. 1986. Tolerances of A. p]énci 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 against
lowered temperatures. Univ. of_Ryukyus.‘

Ueno, A. 1986. A study of crown-of-thorns starfish in the northwestern pﬁrt
ofIriomote Island. Tokai Univ. ‘ o .
Australia

Laegdsgaard, P. 1989. The reproduction of two co-occurring species of the sea
urchin Heliocidaris in the Sydney region. Univ. of Sydney.

Canada

Ellis, C. 1987. Distribution and abundance of amoebae (Paramoeba invadens) in
. tissues of diseased sea urchins (Strongylocentrotus droebachiensis).
Dalhousie Univ.

Hamm, J. 1987. Aggregation and cryptic behaviour in'juveni]e sea urchins (Strdngy]bcen
predatprs, 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 particular
reference to the ophiuroid Ophiocomina nigra (Abildgaard) and the crinoid
Antedon 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

dJapan

Okaji, K. 1989. Delayed spawning activity and prolonged reproductive period
in dispersed individuals of Acanthaster planci (L.) in Okinawa. Univ. of

Ryukyus.
Australia

Fernandes, L. 1989. Biases associated with the use of manta toﬁ, a rapid reef
surveillance technique, with particular application to the Crown-of-Thorns
starfish (Acanthaster planci). James Cook Univ. of North Queensland.

Nash, W.J. 1983. Population genetic and morphometric studies 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. : S

Canada

Raymond, B.G. 1986. Behaviour and growth of the early life history stages of
the sea urchin, Strongylocentrotus droebachiensis. Dalhousie Univ.

‘Hart, M.W. 1987. Temperture and food effects on the growth and shape of an
echinopluteus, Strongylocentrotus droebachiensis. Dalhousie Univ.

Dutil, C. 1988. Partage des ressources alimentaires et comportement de
predation des etoiles de mer de 1a communaute infralittorale du golfe du
Saint-Laurent. Universite Laval.

Pearse, C. 1990. Induction of settlement and metamorphosis in the echinoids,
Echinarachnius parma (Lamarck) and Strongylocentrotus droebachiensis
(Muller). Dalhousie Univ.

Jamaica

Sides, E.M. 1976. A study of niche separation in three species of Ophiocoma
(Echinodermata: Ohiuroidea) in Jamaica. Univ. West Indies (Mona).

Gordon, C.M. 1990. Taxonomy and palaeoecology of the echinoids of the Late
Pleistocene Falmouth Formation of Jamaica. Univ. West Indies (Mona).

United States

Adams, J.M. 1991. The effect of arm loss on respiration, excretion, and
biomass production in Luidia clathrata (Echinodermata: Asteroidea). Univ.
South Florida.

Croft, M. 1980. Ecology and stratigraphy of the echinoids of the Ocala
Limestone. Univ. of Florida. '



Greer, M.L. 1967. The absorption of amino acids across the guts of chitons
and 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 in

California. California State University, Hayward.

Liddel1, W.D. 1975. Ecology and biostratigraphy of a Middle Ordovician graphy
erm assemblage from Kirkfield, Ontario. Univ. of Michigan. - '

Pomory, C.1990. Zoogeography and systematics of the shallow water
Echinodermata of Texas. Texas A&M Univ,

Seals, J.D. 1987. Purification and characterization of arginine kinase from
the 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 raveneliji (Echinodermata: Clypeasteridae) from the northern
Gulf 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 of fshore
Gulf of Maine site, with population structure analysis of the ophiura Ophiura
sarsi and its trophic relationship to American plaice (Hippoglossoides
platessoides). Univ. of Maine.

Brasil

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 de
Janeiro. _ .

Borzone, Carlos Alberto. 1990. Estudo da macrofauna bentonica infralitoral da
regiao costeira adjacente a Barra de Rio Grnde, RS, Brasil. Rio Grande
University. (Mellita) _

Austria

Kampfer, S. 1992. Biologie von Clypeaster rosaceus (Echinoidea:
Echinodermata): Ernahrung und Einfluss auf seichte Lagunensedimente. Univ. of

Vienna.
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Amon, R. 1991. Ernahrgungsbiologie von Holothuria tubulosa (Holothuria,
Echinodermata) und ihr Einfluss auf den Sedimentmetabolismus. Univ. of
Vienna.

DISSERTATIONS
Sweden

Brattstrom, H. 1941. Studien uber die Echinodermen des Gebiets zwischwen
Skagerrak und Ostsee besonders de Oresundes, mit einter Ubersicht uber die
physische 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 of

Belfast.
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. of
Durban-Westville. : _

Canada

Jellett, J.F. 1987. Host-parasite interaction in the sea urchin,
Strongylocentrotus purpuratus. Dalhousie Univ.

Hagen, N. 1990. Behavioural ecology of the sea urchin Strongylocentrotuos
droebachiensis. Dalhousie Univ.

Jamcaica

Sides, E.M. 1981. Aspects of space utilization in shallow-water brittle-stars
(Echinodermata: Ophiuroidea) of Discovery Bay, Jamaica. Univ. West Indies
(Mona).

Hammond, L.S. 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 irreguliers 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.

Mackie, 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 the
Firth 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. 199].
The structural mechanics and morphogenesis of extant regular echinoids having
rigid tests. Univ. California, Berkeley.

Beadle, S.C. 1990. The origins of the family Dendrasteridae (Echinoidea,

Clypeasteroida): rapid evolutionary change through heterochrony. John Hopkins:

University.

Cheng, S.-D. 1990. Morphological and biochemical studies on the formation of
an extracellular matrix, the sea urchin fertilization envelope. Louisiana
State University Medical Center (New Orleans) '

Holmquist, J.G. 1992. Disturbance, dispersal and patch insularity in a marine
benthic assemblage: influence of a mobile habitat on seagrasses and
associated fauna. Florida State Univ. (ophiuroids)

Jiang, W. 1990. Tyrosine phosphorylation of egg proteins: analysis of its
functional role during egg activation. Univ. Miami. (echinoid)
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single-copy DNA evolution. Univ.of Chicago.
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National University of Ireland (University College, Galway). (contains
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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 in
the 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 has
collected 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 produced seed for ranching projects. They have also
induced H. atra to spawn in the Taboratory. They have conducted 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 the
Tamil Nadu Fisheries Department.

L. Campos (Oceanography, Southampton) has been studying the diet of deep-sea
echinoids.

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.

Daniel R. Norris (Univ. of Guam) is studying the ecology of the spatangoid
Maretia. :

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

Carlos A. Borzone (Univ. Federal Parana) is studying the biology of sand
dollars.



The damage to coral reefs caused
by outbreaks of the crown-of-
thoms starfish (COTS) is one of
the most serious scientific and
24 management issues on the Great
Barrier Reef (GBR). Although
there are indications that the
current series of out breaks

), : which started 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 $6 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 A$1
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 hitherto
un-investigated or under-explored.

Four major projects are continuing in 1991/92:
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 Jjuvenile COTS cultured in
the laboratory by Dr John Keesing of AIMS: feeding

- Studies on potential fish predators of post-settlement
COTS by Dr Hugh Sweatman of James Cook University
(CU); 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 1991/92 budget has been allocated
10 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

the 1980s - unification of the oceanography and biology
(Dr Kerry Black of the Victorian Institute of Marine
Sciences); testing predictions of reef connectedness using
population genetics (Dr John Benzie, AIMS); and an

AIMS): the movement of actual starfish outbreaks during i "
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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. John 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
rescarch 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 1989/90 compared
with 16% in the previous year), the shortage of suitably
large populations for study within easy access will be a
headache for researchers in future years.

A short time ago we updated the COTS sighting form.
This 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).

Dr Brian Lassig

Reef Research September 1991
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A n overview of the COTS program was _
given last issue and details of some of
the new projects commencing this vear are:

HYDRODYNAMIC
MODEL TESTING

An oceanographic model to explain the spread
of crown-of-thorns starfish (Acanihasier planci)

outbreaks was developed by researchers from
James Cook University (JCUj(lan Dight, Maurice
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 flow 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 DNA
(mMDNA). Crown-of-thorns starfish have proved
difficult animals for mDN A techniques so John
will use the blue starfish Linckiz as a model for
crown-of-thorns starfish. Linckis has a similar
larval durationand morphology as A. planciand
so should be an adequate model.

Page 1¢:

Dr William Gladstone

Some of the questions to be addressed are:

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

(2) Are sets of closely connected reefs highly
or completely isolated from other such
sets implying they be treated as separate
Systems, or is there sufficient gene flow
implving reasonable biological exchange
among such sets to allow them to be
treated as one larger svstem 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 planktoniclarvae to
settlement, is important in understanding the
spread and causes of outbreaks. Progressinthis
area has been hindered by difficulties in collect-
ing larvae or newly settled starfish, and their
identification since most starfish larvae look
similar.

The objectives of Ms Katrina Roper’s (Zoology,
JCU, in cellaboration with Deakin University)

Ree? Kesearcrn December 1021



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
identifving the larvae

(2) to develop and trial meth ods of collecting
plankton samples in and around reef
systems with the aim of obtaining ‘wild’
asteroid lanvae

(3) to use the collection devices in conjunction
with a specific identification system to
study the tem poral and spatial dispersal
patterns of COTS.

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

THE MOVEMENT OF
ACTUAL STARFISH
OUTBREAKS
DURING THE 1980's -
UNIFICATION OF THE
OCEANOGRAPHY

E AND BIOLOGY

Dr Kerry Black’s (Victorian Institute of Marine

Science) research inthe 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 vears.

Kerry is now combining this data with data
collected and analyzed by Dr Peter Moran
(AIMS) and Mr Glenn De’Ath (JCU) on the
locations, intensity, and spread of movement of
A. planci outbreaks during the 1980's.

The aim of the project is to model the movement

Recf Resravor Decembsr

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

- ASSESSING THE ROLE OF
- DISSOLVED ORGANIC
- MATTER AND BACTERIA
IN THE NUTRITION AND
ENERGETICS OF
W Acanthaster planci LARVAE

A. planci outbreaks could be the result of mas-
sive settlement events following improved lar-
val survival. Increased food availability (in the
form of Dissolved Organic Matter (DOM), 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 DOM and bacteria as nutritional
sources for A. planci larvae. The research will be

- undertaken by T Avukai (AIMS), O Hoegh-

Guldberg (University of Southern California,
University of Sydnev from 1992) and ] Welborn -
(University of Southern California). They plan
to measure DOM uptake, bacterivory and en-
ergy requirements of A. planci larvae and ambi-
ent levels of DOM and bacteria.

- The study will be done in five parts:

(1) DOM uptake by A. planci larvae

(2) Bacterivory by A. planci larvae
(3) Energyv requirements of A. planci larvae
(4) Cross-shelf variation in DOM levels
(5) Cross-shelf variation in bacterial abun-

dance

PhD research by Mr Ken Okaji (AIMS) on nutri-
tion of the early life stages of A. plandi is also

'being funded; details of the project will be given

in a future issue of Reef Research.

1
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MODIFICATIONS TO THE BULLETIN
“CASOPIS NARODNIHO MUZEA
v_PRAZE. _RADA__PRIRODOVEDNA™.
DATES OF 1SSUE OF TNDIVIDUATL NUM.
BERS/VOLUMES CXXXVI — CLVII

The “Casopis Narodniho muzea" (*Bulletin
of the National Museum") is the oldest Czech
scientific periodical, the first volume being is-
sued in 1827. Since 19]8 it has been divided in-

101

to two series, Historical Sciences and Natural  Volume Year Number of §
History. The Natural History Series (“tada pti- . Pages Date °_r e
rodovédna™) publishes results of research and  CXLI w12 I-120 December 1972
activities of the Natural History departments 3—4  121-240 February 1974
of the National Museum (Mineralogy and Pe- CXLul 1913 1-4 [=120 December 1975
trology, Palacontology, Mycology, Botany, En-  CXLIII 94 122 1-52 ~ September 1976
tomology, Zoology, Anthropology, Chemical 3-4  53-124 June 197
Research Division). (In 1964 - these depart-  CXLIV 1975 1-4 I-120 December 1977
‘ments were combined to form the Natural His-  CXLV 1976 ! 1-536  April 1977
tory Museum, as a part of the National Mu- ' 2 51-120 May 1977
seum of Prague.) The Bulletin also publishes _ 3 121184 May 1978
special and scientific papers from outside au- 4 185—240 June 1978
thors, provided that the subject is based on or CXLVI 1977 1-4 I-232 March 1979
connected with the Museum's collections. CXLVII 1978 1—4 I-147 October 1980
From Vol. CLVIII (incl.) the Bulletin adopts  CXLVIII 1979 | I-68 Ocober 1979
the arrangement common abroad in presenting 2 69140 April 1980
abstracts, keywords, dates of presentation and 3—4  141-240 October 1980
issue, addresses of authors, etc. The propor- CXLIX 1980 1-2 I—124 June - 1981
tion of foreign linguage content, predominani- 3-4  125-240 December 198
ly English, has been greatly increased. CL 1981 1-2 I-120 December 1981 -
Due to technical problems of publication 3—4  121-240 April 1982
there were, during the Tast 23 years, irregulan- CLI 1982 ! 1-60  May 1982
ties in the dates of issue ol some numbers of 2 61120 June 1982
the Bulletin. The relative numbers, pages and 3 121184 November 1982
ates of i1ssue of each Volume are given below. 4 185-240 February 1983
CLu 1983 | 1-60 May 1983.
2 61120 August 1983
3 121—180 November 1983
Volume Year N : 4 181244 February 1984
r Number  Pages Date of issue CLII 1984 I 1—60 June Iy 1984
CXXXVI 1967 | 1-5 Apnl 1967 ) 2 61—120 Ociober 1984
' 2 571—120 June 1967 3 121-184 December 1985
3 121-168  August 1967 4 185—-240 August 1986
4  169-240 November 1967 CLIV 1985 | 1-56  August 1986
CXXXVIL 1968 12 1-120 Apnl 1969 2 571—116 September 1988
CXXXVIHE 1969 3-4 1—120 September 1970 3—4  17-228 March 1989
CX‘X\'IX w90 14 1-159 January 1975 CLV 1986 12 1-92  June 1989
~ _ -4 93244 April 1990
CXL 1971 1=2 1=120 December 1971\ %7 14 I 184 Ju‘;), 1991
3—4  121-240 June 1972 CLVIl 1988  1-4 1-228 November 1991
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Sea urchin deaths puzzle scientists

' Experts say die- off in the
Keys is allowing a dense
proliferation of damaging
algae on the coral reefs,

KEY WEST (AP) —. Prickly black sen
urchins, an urnery creature cryclal to the
ealth of Floridg Keys coral reefs, ure dy-
;‘:lg off by the dozens, but sclentists can't say
Why.
f The wrchins, bigdemy untillyrym, are g
Srommon site for snorkelers who see long
lack spines andg the pincushion base shel.
tered In corul trevices.
+  But on Middle Sambo Ree! last spring,
,&hey Quickly died off. More than 300 could
- e counted in one section on the reef soulh
“of Key West In March, but only a dozen
‘were left In June.
1 The epidemic has marine blologlsts puz.
2led. Scientists researching the mass liness
‘assume It Is caused by bacteria or a virus,
‘but the Invader has never been Identifled,
‘v No correlatlon has been found between
theé outbreaks and times of (he year, weath.
er condlilons or temperature, and only one
kind of urchin iy alfected.
The Iirst largescale attiuck wag reported

tn 1943 n'eur the Panama Canal and fol.

The Speedy deaths are no surprise to
John Ogden, director of the Florida Instityte
ol ()ccunogrnphy In St. Petersburg.

“During the mags mortality, on uny one
feef, it took no more than four days for all
of the urchlus to die,” he said. '

After the 1983 epldeniic, the seq urchins
made a slow retuyn, But Keys colonjes had
reached onty about 10 percent of theh olg
numbers when the urchtns were affecteq
agnin.

Geady Sullivan, o tropicai fish collector
from Blg Pine Key, noticed a patch of dying
urching last spring near Key West. Cralg
Quirolo, executive director of Reef Reliet,
exunined another Broup of dying animals
nearby.

* Dave Forcuecl of the Florida Instltute of
()ceunography began the reseurch that de-
lected the rapld massacre at Middle Summbo
Reet.

Urching have been affected mainly off
Key West and In a section of Biscayne Na-
tooul Park south of Miami,

As the sea animai slckens, Its spines
bunch up, leaving parts of the body shell

— - -

exposed. The spines Graop sad then ful) o
just betyye death,

The urching upe valuable becyyse they
serape algae off oyl With thelr harg
mouth vy the pincashton hutton,

“It's the only bureock Wdiabiting, -
bile-grazing urchig in the tanibbean,” syiqg
Ogden.

He believes the dicoff i the Keys has
sllowed an WnRatrally depse prolferation
of dumugmg dlgine on (he teels

Key Luargo Mational Mg Sanctuury
biolagist Nurong Hudson naten e reel’s
health s tied o the urotiun

“They're HOSOMILLY R g g maintain-
g the corgl dlgite biskie,” e siid, “They
literally keep the wiy,e Crop buck so It
doesn’t overgrow the reef

Parrottish ure the only piney algue graz
€rs on the 1eef, by they ure o, rfished.

Forcucel iy sending samples of dead ur-
chins to three labormtaries fo analysts,

But reseurchers must overcome the yy-
Popular stature of the irehins, who are per-

-haps best knowa by swimmers in paln from

thelr encounters,

“We wrole W the Asures 1, see I the
urching bud died ofy there,” Oyden said,
“One womun wrote bk, 'chrettably.
ng.'*

———— . = i e e, L e - ——
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STARFISH MASS MORTALITY IN THE WHITE SEA  Conenanicated (U Kasyana.

NO ANSWER TO THE ENIGMA....

An attempt to elucidte the cause of mass death of starfishes in Dvinskaya
Guba Inlet of the White Sea has failed.

The Joint committee established under the aegis of the Council of Ministers
of 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: in
the 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 which
is spreading even wider.

Victor Friedman from Arkhangelsk. "Izvestia®. 12 July 1990.
communicated by V. Kasyanov

HChAKOYHAK K3 TAPTHK

Corpyannks MMHEPRNOBOACKOrO FOPORCKOre O1-
Aen: KIFE w2 naprwsHox cobpanmr MCKNIONKNN K3 pPR-
RAot KNTC casoero uavansmmxs
3¢ STt AEDMAI  OTBET MNEDE.  «aNOMEDNTH:  EIRNUNDXK "REVE

KOWMVHNITIMr K2S2N0WN! OTRER: RADLALL. NDNTRITH! DosATENLY.
NORKOBHM) rochesonachostr b Te- Towe Me beLcveOBzBUW) 62 W
muliet” Rar wmn: PICCK23ANr & app  TaKOF NOZTYNO! PVKOSODE
roprom:  KNC. 32 BAOVAC qepy e Moo Bw3B2Te  020EDENKS
ToeOnenne CrVmebmbs ROROMENs  norol. somuymrctor KTE  nee
er.. WaDVIUEMR: RADTMANOY -ob;.- SARRT. Wi CTZDWErC TOBIPRWIF M»
m.. Bobreumct o CJ::;;M:P"M ¢ weemy me npwsesni Torsa-te v
TC Noosvosmor: & iDTH COTTORROZ: RIPTHAND: CoObDamks.

ocBodonK: MPEMMIOX  KBIDTMDA,
OCTaBR: Tar OAMOTO 3 SAEHO!  €ro CypOBOe peiwenrs buno eRmMe-

Cemb) 4 £ WOBMY AOF. NTODb FARICHW

Buxtop @PMAMAN—I) APLANreRNCKE:

THE SEA STARS ARE DYING" WHY?

It has been recently reported in the press of a mysterious ecological
disaster on the White Sea. Some 40 km of the southern coast of Dvinskaya
Guba 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 50
dead bodies of seals were found on the shores. An anomalous behavior of some
seals was noted: cramps and flabbiness. Similar symptons were noted somewhat
later also in animals of Kandalakshsky Zaliv Bay. The service of nature
conservation in Arkhangelsk was alarmed, and a special commission of the
RSFSR Soviet of Ministers has been established. .

The alarm signal was also received in the Belomar Biological Field Station
of the Academy of Sciences of the USSR (Leningrad). From there, a research
vessel KARTESH sailed to the region of the disaster. Doctor of Biological
Sciences Victor Berger, Direction of the Station, reported to Leningrad: a
Tong-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_lS cm even in outlying areas. “There are no youngsters among the dead
animals, the minimal size being 5-6 cm, 10-12 c¢m on the average. It seems
possible that starfishes and crabs inhabiting the depths of 5-6 m along the
shores lose their activity under some chemical effect and may undergo
necrosis. No longer able to attach to the substratum, the sea stars are
washed ashore by tides. It is very suspicious that we observe the phenomenon
in thg inner waters of Dvinskaya Guba Inlet".

It is estimated by the specialists that over 4 million starfishe cover the
sand beach. But nobody knows how many of them are 1ying on the bottom: the
next expedition including divers is expected to reveal the scale of the
disaster. No natural causes of death have been found yet. Hence, they might
be poi§oned by somebody. Who could do it? And what is the poison? The
~following investigation looks very much 1ike 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 in 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? The
analylsis may give the answer but will not help anyway...

In this connection, I recollect my meeting seveveral years ago Orest
Scarlato, Corresponding Member of the USSR Academy of Sciences and the
Director of the Zoological Institute in Leningrad. He spoke about the
prospects 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 first
plantations of mussels, the edible bivalve 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 of
~the 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 fortunately
clear, and secondly, shallow waters where molluscs grow are well heated in
summer while tide and wave action provides planton, the food supply for
mussel culture. Evidently the northern winter, which covers the water with
ice, makes certain problems, but specialists of the Institute have succeeded
in culturing mussles even under the ice. '

But there occurred the ecological accident. Should it drastically change
the optimistic plans? Dr. Scarlato shrugged his shoulders: "I can repeat
even now that the White Sea is the only relatively clean sea in the European
part 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) are
- predators and annihilate many valuable molluscs, including also the cultured
mussels. But it is reported that forcible annihilation of starfish within
marine communities results in serious changes of the entire biocoenosis.
Fortunately, there are no mussel plantations fn Dvinskaya Guba Inlet. But we
are 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-clearing

system on large works".

lug -
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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 Sciences
Valentina Kulachkova. "We have a steady contact with representatives of the
Northern Fleet and the sea oil-transport service. But it is evident that our
attempts are unsuccessful. A special governmental decree on conservation of
the 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 the
USSR.* :

Arkady Sosnov, special correspondent. "Poisk”. 1990. No. 26:8.

communicated by V. Kasyanov.

NOAPOBHOCTH Ans «"TIONCKA»
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DIRECTORY OF THE BRITISH MARINE FAUNA AND FLORA.

“The Species Directory” was first 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-to-date taxonomic checklist, listing scientific names 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
1o serve as a brief taxonomic index to the group, the annotated list and a bibliography. An overall
mtroduction gives the background and rationale of the project, and the entire checklist - over 12,100
entries - is included in one alphabetic index.

The need for such a reference list had been seen for some tume, 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 consultation with

version is due for publication in 1992, and will be widely available in two versions: (1) the annotated
printed list, and (2) the computer coded version on 3.5 and 5.25 inch floppy discs.

est istance

1. Realising that the field of taxonomy and synonymy is in a state of continual change, I hope to
ensure, nevertheless, that the revised "Species Directory® will be as up to date as possible. However,
1t 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,
Dew records, new species in your field, either by sending actual reprints or references enabling me to
trace the publication. In addition, any recomendations from users on how the present directory might
be mmproved 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 inchuded, please contact me as s00n as possible:

Brendan Ball, Department of Botany and Zoology, Ulster Museum, Botanic Gardens, Belfast BT9
SAB, Northern Ireland.
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AILSA’S SECTION

I started Ailsa’s 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 is
designed to present that other aspect of echinoderm studies.

ECHINODERMS IN PAINTING

"Ceres und die vier Elemente"
H. Van Balen (1575-1532) and "J.Brueheld. (1568-1625). The Vienna Museum of

Art. (shows asteroids)
ECHINODERMS IN LITERATURE

"Once at the beach I saw Maoris eating sea eggs raw."

Bruce Stewart. 1989 Tama and other storijes.

"’I 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 undo
it. I’ve got a little starfish inside I'm going to tame’."

Katherine Mansfield. 1922. At the Bay.

"’Horseshit’, said the party balloon. She began to breath more noisily
through her nose, and she stirred in the chair, Her eyes dulied 1ike 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 despite

- herself 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, and
notably posses none that will serve for kissing."

M. Pr?ust 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 t00 .-- 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."

Aldo Bussi. 1988. Seminar on Youth,
ECHINODERMS IN POETRY

Justement 1’heure sonnait onze

cinq brasses sous la surface

perches mules sargues passent

avec d’enormes ouies et courtes queues troussees en poupe




En montant j’ai rencontre des eponges
des etoiles de mer
et de freles anemones taciturnes

et plus haut vers 1’oree lippue de 1’eau

des patelles couleur d’eglantines

from: Odysseus Elytis by Adion Esti.

Translated from the Greek by Xavier Bordes and Roberf Languenalli.

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.
A1l 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 time
pink of sunset broke across them
they were as invisible

as the true stars at daybreak.

From: Kinnell, Galway. 1980. Mortal Acts, Mortal Words.

Communicared ‘s M. Rearick
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ERIZO

El Erizo es e] so] del mar,
centrifugo y anaranjado,
lleno de puas como llamas,
hecho de huevos y de yodo. |

El Erizo es como e] mundo:
redondo, fragil, escondido:
hamedo, secreto y hostil:
el Erizo es como e] amor.



ESTRELLAS

Cuando en el cielo las estrellas
desestiman el firmamento

Yy 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

Yo encontré en Isla Negra un dia
un sol acostado en la arena,

un sol centrifugo y central
cubierto de dedos de oro

Yy ventosas como alfileres.

Recogi el sol enarenado
y levantandolo a la luz
lo comparé con el del cielo.

No se miraron ni se vieron.
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SEA URCH N

THE <SEA URCHIN 1S THE Ssun OF THE SEA
3 )

CENTRIFUu6AL AND ‘DRA-rds,ﬁ'

FUuLlL ofF gsPiNgEg LIKE FLA’MES'

MADE OF E&6S AND OF 10D\ WE .

- THE SEA uRcHIN IS LIKE THe WORLD

ROUND, FRAGILE , HIDPEN

MDlST' SECKRETWE AND HOSTILE :
THE SEA uRcHIN IS LIKE LDVE .

SEA STARS

WHEAN 1N THE SKY STARS

DISRE&LARD THE FIRMAMENT
AND RETIRE TD SLEEP AT PAY
. )

THE STARS OF THE Sga GREET

- THE SKY BuUuRIED N THE SEA

UNVEILING THE DuTiES

OF THE WEW SuBMAR|NE SKY,

SUN OF SEA

T FounNd IN TsLA NE&6GRA  ONE DAY
A Sun LAYING DN THE SAND

A CENTRIFUGAL AND CENTRAL SunN
(OVERED WITH FINGERS OF goLD

AND TUBE FEET LIKE NEEDLES.

T PICXED uP THE SAND-(OVERED Sudn
AND LIFTING T TD THE LIGHT

T COMPARED T wiThH THE ONE |N THE Sy,

THEY WNEITRER LOOWK NOR SAwW EACH OTHER ,
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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 Mark

Denny: (408) 655-6207.

VIVIPARARITY AND ASEXUAL REPRODUCTION

"In the lagoon inside the cora] 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. Dansk

naturhist. For. 93.

THE BIOLOGICAL STATIONS OF EUROPE
C.A. Kofoid. 1910. Bull. U.S. Bureau of Education, No. 4.

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 bristling
purple sea-urchins...” _ -

(At the Russian Zoo]ogiga] Station at Vil]efrance-sur-!er) "The program of a

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 the

course."

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

"In the former series of the Royal Prussian Biological Station of Helgoland
Papers on ...Echinodermata have appeared.”

(At the Royal Zoological Station in Triest) "The greater part of the Gulf of
Trieste 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) ...



Practically all the hydroids and echinoderms known in Norwegian waters are
found 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, holothurians, and Antedon."

"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 holothurians, 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-Siedlungsplatzes Pointe der Caille, NNW
Vieus Fort, St. Lucia, West Indies.

First results of researches on nutrition strategies at the Arawak Settlement
at Pointe de Caille,NNW Vieux Fort, St. Luicia, West Indies.

Mitteilungen der Prahistorischen Kommission der Osterreichischen Akademie der
Wissenschaften. vol. 23.

(Results of the Austrian excavations concerning the nutrition of the Arawak
settlement) ‘

"Echinozoa (Seeigel) In samtlichen Proben treten Panzerreste, Kieferreste und
Stacheln auf, 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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Cantonese dish to serve 12.

S00g pre-conditioned sea 250g chopped pork

cucumber A 1 tbsp rice wine
3 cups oil for frying ] tbsp water v
1 tsp comstarch ~ 11tbsp black bean paste
2 stalks green onion 1’2 tbsp chopped garlic
2 slices ginger root 1 tbsp oyster sauce
1 tbsp rice wine 172 tsp MSG
5 cups water 1 tsp sugar
1/2 1sp salt 1 tsp sesame oil
174 tsp MSG 1/4 tsp black pepper
1/2 egg 1 cup stock

1 tbsp comnstarch

Cut sea cucumbers into small pieces and cook for 5 minutes in

onion. ginger, wine and water. Drain and discard liquid .
Mix pork with egg. salt. MSG and comstarch. Roll into 14 balls .

and deep fry over medium heat for 2 minutes. Remove and drain g
Heat pan and 3 tbsp of oil and stir-fry bean paste 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 comstarch 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, béche-de-mer may be available through
some eastern food outlets. The dried skin of selected species
(notably Actinopyec spp.. Holothuna (Microthele j nobilis and Thelenotc
ananas) may be pickled or added to soups and stews. It has a very
high protein 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
holothurians are quite phallic and the habit of some to extrude
white cuvierian 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 two 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.

it Simmer for 1-2 hours; ensure always covered with water.

iii Cool 1o room temperature and drain. Slit open and remove

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

iv Finally soak for 1-2 hours immediately prior to cooking as

they must be soft and swollen.
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IN THE PAST

100 vears ago (1892) |
From the Zoological Record: *While Mr. Bather’s record was stil) fncomplete
he was compelled to take a voyage, of some months duration, for the benefit

of his sight. He has not returned in time to finish his work, the completion
of which must therefore be given in the next volume of our Record...*® ,

Gregory, J.N. The relations of Americqn and European echinoid fauna. Bull.

Geol. Soc. Am : , _
Loven, S. Echinologica. Bih. Sv. Ak. Handl. 18 (4), No. 1, 1-74.

l_c;ucur?

The pusition of the agricdes §r diflerent types of Echinoides

1 Tripoeucter. £ Clypeastes 8. Arsrhnoide: 4 Rurep & Echivoryamus
¢ Cidaris

McBride,E.N. The development of the genital 6rgans, ovoid gland, axial and
aboral sinuses in Anphiura squamata; together with some remarks on Ludwig’s
haemal system in this ophiuroid. Q. J. Microscp. Sci. (n.s.), 34, 129-153.

venty-fiv ar 0 7
Clark, H.L. Hawaiian and other Pacific Echini. No. 2. Mem. Mus. Comp. Zool.

Harvard Col}. 46, 8]1-283.
Crozier, ¥.J. Multiplication by fission in holothurians. Am. Nat. 51, 560-
566. :
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wa I BECAME AN ECHINODERM BIOLOGIST - PART II

Byrne, 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 this
most 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 1ife has been going ahead in that
path 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 is
fierce.

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 for
the only other project on the 1ist that was concerned with fossil
echinoderms, supervised by Chris Paul in Liverpool. The project was one of
obvious potential, analysizing the distribution of crinoid columnals, unloved
and generally ignored, in the Lower Palaeozoic of the British Isles. 1 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 invertebrate
zoology), 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 malacologist, but in the second year at the
University I met George M. Belyaev, 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 Scotroplanes, one of the deep-sea holothurian genera.
I started visiting the P.P. Shirshov Institute of Oceanology, where Dr.
Belyaev worked, more and more often. The revision of the Scoplanes became my
~diploma work, and since that time the realm of deep-sea holothurians became
my profession. Now I work together in the same Laboratory of the ocean
bottom fauna with Dr. Belyaev and his other former students: Dr. Alexander
Mironov (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, with
whom 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 was offered a Government of India
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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 1ittle 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 of
echinoderms from Indian Seas.

Levin, Valery (Institute of Marine Biotechnology, Petropavolosk-Kamchatsky,
Russia): I became an "echinodermatologist" 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 Mendeleev”, 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. 1
took the collection of holothuroids 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 holothuroids after 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 Goil 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 1ike 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 1ike 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 holothurian. Ferretingaround in the
library in our Zoology Department I was able to identify it as Psolus
phantapus. 1 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. Holothurians were my first
love and I still have a soft spot for them, particularly Psolus phantapus,
the animal that started it all. (Jamais arriere)

Mladenov, 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. 1 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 and
more 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 McGil1’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 Bamfield 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 career
that 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 it

was needed most.

Regnell, Gerhard (Geologiska 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 annulated 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

125



12+

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 Ivo in northeast Scania where
there 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.
gqt]when working on my thesis I profited very much from discussions with

islen. :

Iconographia crinoideorum, the classical monograph by N.P. Angelin (1878),
includes a condensed section on cystoids for which Sven Loven, also a classic
among echinodermologists, 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. Yakolev 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 Paleontologie, Museum National d’Histoire
Naturelle): My career as an echinologist 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



127

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

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 gnlike most other taxa. The

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 wierd and wonderful critters.

Smiley, Scott (Institute of Arctic Biology, 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 natura] obscurity of their
biology; the main reason there is so 1ittle 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
multidisplinary understanding of a coherent group of animnals. 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 the
thought that [ 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 impressed
with 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.

Jommasi, 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 Lindah]’s work (1940) on the
animalization 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. Sci., Univ. Tokyo, IV.8, 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 study
the comparative biology of echinoderms.




GREAT INVERTEBRATE ZOOLOGISTS: LIBBIE HENRIETTA HYMAN (1888-1969)
(by Judith Vinston)

When I think of Libbie Hyman, I think of three portraits: dreamy schoolgirl, loughing
teenager, stern elderly woman. The old woman was known to me first, In invertebrate
zoology class we naturally learned of Libbie Hyman's great treatise on the invertebrates.
"But,” confided the professor, “"she looks 1like King Kong." His words were frightening. If
studying invertebrates turned you into a monster, maybe it was time to switch fields. b
stopped at the University library to find an illustrated biography. It was a great relief
to discover the professor was wrong; the face on the Page vas elderly and gevere, the eyes
too wide set, the nose and cheekbones a little distorted, but that was all. Reassured, I
returned to studying invertebrates, eventually arriving in the Department 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 department
files 1 discovered additional portraits and renewed my interest in the story of her 1ife.

Libbie Hyman was born in Des Moines, Iowa on December 6, 1888, third child and only
daughter of Jewish immigrant parents. Her mother, Sabina Neumann was from Stettin,
Germany; her considerably older father, Joseph Hyman, from Konin, Poland. Most of her
childhood was spent in Fort Dodge, lowa 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 bv her
parents, who saw her role Primarily as assistant to her mother 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 1 look at her, 1 am rezinded of my 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 ocatmeal boxes. One fall morning in 1906 she happened to
meet a former high school teacher, Mary Crawford, who told her of tuition scholarships
available at the 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 freedom fror her
restrictive family. Pursuit of her first 1love, botany, was discouraged by anti-semitic
harassment doled out by a lab assistant. The Zoology Department, hovever, 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, she

supported 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 during
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 &

household slave, receiving nothing but derision for her studies. The second event was a
bungled sinus operation in 1916, which impaired her health and over time had an
increasingly negative .effect on her looks.

Libbie Myman claimed never to have wanted an academic teac i
very difficult for 4 woman to find, in any case). Instead,hirhge p:::tt:::ed(‘:s tl:?;i;;?e
assistant, carrying out experiments on the physiology of planarians and othe:
invertebrates. Sshe also wrote two lab manuals for which, as teaching assistant she had
seenn a need. 1In 1919, ghe published g manual for Elenentary Zoology -- it; succes
astonished her. 1In 1922, she published a manual for Comparative Vertebrate Anatomy whicﬁ
was also highly successful. She later claimed that The Inverteb vas first co;ceived
as a laboratory gulde similar to the others she had Produced - ghe had no idea it would
grow to six volumes. The success of her first two books eventually brought her financial
independence. 1In 1930, after her mother’s death and with Child's retirement approachin
she broke from Chicago (and the housekeeping denands of her bachelor brothers) to finds:
pPlace where she could pursue her invertebrate work in peace.
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After a 15 month tour of Europe, Libbje settled in the New York ares. She contacted
G.K. Noble, founder of the Department of Experimental Biology (later known &s Animal
Behavior) at the American Museur, who offered her use of the facilities. In 1937, she was
officially made a Research Associate in that depertment 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 the time 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 Waldo 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 knew Libbie agree
that she stayed completely away from the political aspects of museur life. She did not
socialize with her colleagues. She spent most of her time in the library and her chief
friends at AMNH 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 the volume 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 in her head and typed the first and only draft on her ancient manual
typevriter. She taugh: herself to draw professionally enough to make the illustrationms.

Her Nev York manner contrasts with stories told by those who knew her at the various
marine laboratories where she spent summers gathering material for her books. Former
studerits tell of someone enthusiastic, helpful. whc seemed to be everywhere in lab at
once, who was pleased and excited by living invertebrates. Pictures taken by the shore
show her relaxed and smiling, & stark contrast to her severe expression in AMNH portraits.

In 1952, at the age of 65, Libbie returned to N.Y.C. to an apartment hotel near the
Museun. She enjoyed the city’s cultural pursuits, attending concerts with her 1librsrian
friends and acquiring a small but valuable hart collection. But mostly she worked on her
treatise, obsessed with ‘the immensity of the task she had set for herself. Volume IV
appeared in 1955, Volume V in 195G 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 followed, 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.

Libbie 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 Zoologv (1959) and edited its journal, Systematic Zoology, from 195%-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
200logists have found that she did much more than compile. Her books pProvided a synthesis
of phylogeny that clearly influenced teaching and opinion about the groups she covered.
While discoveries of the last 30 Years have resulted in many changes in our thinking about
invertebrate phylogeny, her work still provides a framework against which new ideas can be
testec and sets & standard of excellence that can still inspire us.

Note: This brief history is based on her own autobiography in department files, Horace
Stunkard’s obituarjes, the chapter on Libbie Hyman in the 1943 book American Womern of
Science by Edna Yost, and on conversations and correspondence with people who knew her.
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Michael Sars and the naturalist tradition in Norway

Michael Sars was born in Bergen, Norway in 1809. He studied
natural history and theology at Royal Frederic’s Unlver51ty 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 Unlver51ty 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 Miller, had described many
species from Drébak 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);
second major publication followed in 1835 (Descriptions and
Observations ‘etc.). He also issued two large-scale volumes under
the title Fauna Littoralis Norvegiae, partially in collaboration
with amateur biologists associated with the Museum in Bergen. 1In
all these publications Sars described new taxa, a routine
act1v1ty of scientists of the period, but he also described life-
histories and reproductive cycles, food and feedlng, behavior and
geographical dispersal. The well known British zoologist, Edward
Forbes, had issued a series of widely dispersed articles on




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 restrictive title). 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.
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.0.Sars after the death of his
father.
By the time G.0. 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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'~ Welhaven. Two of his sons, George Ossian and Johan Ernst Sars,

""and in the United States. He corresponded with them, visited
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the background for our understanding of the northern quarter of

the 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.

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 all over Europe

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
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 zoologists to
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 divergent

parts of zoology.

%

Kristian Fauchald
Department of Invertebrate Zoology, NMNH, Smithsonian

Institution, NHB Stop 163, Washington D.C. 20560



OBITUARIES AND DEATH NOTICES

Broadheéd, 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. N.S.W. 111,

45-64.

Aldrich, Frederick A. (ekerpt of letter from Margueritte M. Aldrich, 29 March
1992): *"...my husband, Dr. Frederick A. Aldrich, died on July 12, 1991.

In our early life together when we were young, poor graduate students, our

primgry interest was echinoderms...

. (from the 1991 Annual Report of the Marine Biological

Association of the United Kingdom)

Dr D.P. Wilson dicd suddenly on 20 December 1991 aged B9. Born in Manchester he
- started work in the cotton industry but his main interest was in natural history and he
entered Manchester University and in 1926 graduated with a first clas< honours degree
in zoology. During his undergraduate years he had attended ficld courses at Millport,
Port Erinand Plvmouth. Awarded a DSIR grant to work on polychacte development he
came to Pivmouth in Scptember 1926. In 1927 he was appointed student Probationer at
the Laboratory and joined the staff as Assistant Naturalist in 1928. He retired in 1969
having served as Deputy Director since 1958. “D.P.", as he was known to most of his
fricnds, was internationally renowned for his studies on the factors controlling meta-
morphosis of marinc invertebrate larvac, for his beautiful photographs of marine life
and his development of the Aquarium at the Plymouth Laboratory.

The early rescarch of D.P. involved describing and rearing in the laboratory the larvac
of invericbrates, especially polvchactes and echinoderms. The scarch for the best
conditions for development was coupled with his interest in having a supply of ‘good
water” for the Aquarium. Also these beautiful larvac proved idcal subjects for D.P.'s
early experiments with flash photography. . :

During the 193945 war D.P. staved in Plvmouth and helped to organize the air-raid
precautions and was part of the tcam that helped to save the major pant of the building
during the air-raids on 20 March 1941. During the periods 193040 and 46456 D.P. was in

charge of the organization of the well-known Phmouth Easter Classes. During these

periods 584 students attended the classes and many zoologists must be grateful to him
for introducing them to marine biology. In 1957 he edited the third edition of the
Plymoutk Marinr Faura.

Asidc from the laboratory and his photography D.P.’s main activitics werc with his

family and with the Plymouth Athenacum of which he was an active member, and

President in 1961-62.

In 1931 D.P. married Miss M.A. Westbrook who was carrying out rescarch at

Plymouth on marinc red algac for her PhD. Alison completed her Doctorate and then

gave up formal research to become a housewife and 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 will remain with us as a memorial,

H. Manelli. 1992. Enrico Tortonese et son oeuvre. In: L. Scalera-Liaci & C.

Canficatti. (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 the
invertebrates of San Salvador Island, Bahamas. Contributed by J.B. v
McClintock). .

Scientific N (C Name)
PHYLUM: ECHINODERMATA
Class: Asteroidea v
Family: Astropecteniidae

~ Astropecten sp.

Family: Oreasteridae :

Oreaster reticulatus (cushioned star)
Family: Ophidiasteridae

Linckia guildingii (common comet star)
Family: Echinasteridae

Echinaster spinulosus
Class: Ophiuroidea
Family: Bphiactidac

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

Family: Ophiomyxidae
Ophiomyxa flaccida (slimy brittle star)
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V357

Class: Echinoidea .
Family: Cidaridae (club urchins)

Eucidaris tribuloides (club pencil urchin)

Family: Diadematidae
Diadema antillarum (long-spined urchin) L

Family: Arbacidae
Arbacia punctulata (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: Clypeasteridae .
Clypeaster rosaceus (brown sea biscuit)

Family: Scutellidae
Mellita sexiesperforata (six-hole urchin)

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

Class: Holothuroidea

Family: Holothuridae v _
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 (Pourtale’s sea cucumber)

Family: Cucumariidae

Pentacta pygmaea (pygmy sea cucumber)
Class: Crinoidea |
Family: Comatulidae

Nemaster discoidea (beaded sea litly)



3 &

ECHINODERMATA
ASTEROIDEA

Qreaster reticulatys, Cushion Sea Star
Up to 20 inches. 5 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 gujldingii, 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.
Linckia 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 spinulosus, Brown Spiny Sea
Star. Also known as West Indian Star.

Medium size-up to 6 inches, § long

~ tapering arms, with short spines of

contrasting color. Greenish or reddish
brown. Found on soft bottoms in
mangrove channels. Echinaster sp. are -
attracted by light and are often found in
the open on sunny days.
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