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1990 JAr/\::

S i t:~e: A~ar.d, Shizunl:;; P!"E'ft'ctu!"e, JapAn
Sund~y, q Sppte~b~. to Friday, 14 S~p!p~Lc!", 1990

O!"ranizinr co~mit!ee:
1:. Ja fI O-lono!" a!"y eh e i !"TnCl n )
T. Yanar.isa'.,;:; (Tol-y" !":c':.!"npnliu;n UnivC',:",d':.y) C11ai!T:1:Jn
1. Ya Suma eu (~lA~E'0.a U_niv ersi ry) T!' £>0 su':'"e1'"

~!. Suz ul: i (I:en?.z I'l'..: <' Un iv ('!' 5i ~,) fiE'c!"etary
s. ft.cC?miya (Univprdry of Tnl:yn)
T. i~ikuchi (1:yuchu Univ('!"sit:},)
T. !i"to1-:a\,'e (UnivC',:",si'l' nf the Ryul:yus)
C. Og1J!"a (Toyal<l2 Univf>1'"si '::y)
~:. Tal:aha!:lhi (UnivC'!"si t:y of Tokyo)

The fi!"ct c1!"C'ular \o,i11 be i~sur"Gin r~~!"C'h lq~,:,. Ill,tai15 will 1)(' p.nnnUl1C'f'd in
!he secnnd d!"eu1 2r t-Ihich is sC'hedul ('0 p() eppea!" in n"'VE'!ll1:H:'!"19[1".

D1'". 1)o!"i () Suzuki
flntn Hn,:",ine Labo!'a ':()!"y
Kanazm: a Un iv £'1'" S ity
0r,i, 1Jcniu':"'<J, Ishil:a\H.927-05
Japan
TC'l ep:-,"",:-: 07 62-7/~-1151; FAj:: 0768-7 [1-166/1

P!"E'"Jious cnnfe!"encps:
1')72 tJashinf;':.on, D.C., 11.S.!~.
]975 Pnvinj, Yugosl avia
1972 Sydney, Aust!"a] ia
1921 Ta8pA Bay. U.S./I.
1 92 I. \,a],.,1 [ly , I !" €'1 and
1927 Victoda. Caneda

-----------~----------------------------------------------------------------

TIle Fnu~th Internati"na] Cnng~~ss
f"lf Sy:>tE'~'latiC' ane EvQIutinna!"y BinI 0[:)'

"The Unity f)f Evolutinna!"'j tiolor,y"

1-7 July 1990, UnivP!"sity of r:arylanc. Cnll€'~E' Pa!"!'., r"'ia,:",y]and, U.S.A.

To !"E'quest inf,,!"mati nn, pI EaG(> \o]d te: Cong!"E'Gs Scc'!"etary
D<:partm~n~.nf Bio] f)?,Y
Un iv ~!"S i~' 0 f r:'"!"Y1 and
CoIl egC' Park, Ha!"y] and 207/.2, U. S. A.



AnDITIO!lS TO ntE LIST OF ECHINODEP.!i SPECIALISTS-------------------------
THOSE t.H-!OSE NAXES HAVE NOT BEEI~ INCLUDED IN PAST LISTS OR WHO HAVE HAD A
CHANGE OF ADOOESS OP. R~UESTS OR INFORMATIOl: FOR THE NEXT NE1~SLmER CAl:
USF THE LA~T PAGE OF THIS NEl-lSLETTEP TO smn THE INEORMATlm: TO THr EDITOR.
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Code (a~eas of int~rest)
1 ast:e!""i ds
2 "phiurl)ids
3 ech inoi ds
4 hol othu!"oi ds
5 crinoids
6 bl astoi ds
7 edri oa st ero; ds
8 stylophorans
9 pal eontl)l ogy
10 ecology
11 behavior

12 physi 01oey
13 bi ochemistry
14 embryoll)gy. d~elopmental bioll)gy
15 sy st erna tic s
16 anatomy
17 functional mo!"pholoCY
1R !"ep!"oduC'ti on
19 1a!'Va~
20 evoJ ut i on
21 bi ogeography

Andrew. N. Departl!1ent of Zoology. University "f Sj'dney. N.S.W. 2006.
Aus t r ali a. 3. 10

BenziE's. John. Australian Institute of Marine Science. PMB3. Townsville
M.C. Queens1 and. 4810 Austral i a. 1. 10. 19

Byrne. ~. Department I)f Zoology. University "f Sydney. Sydney. NSW.
Australia. 2.3.4. 10. 11. 12.17.18

Canicatti'. C•• Dept. de Biologie. Universite de Lecce. 73100 Lecce. Italy.
4.13

Castro. J. C. Universidad del Norte. Departement" Bil)logia Marina. Sede
Coquiibo. Chi 1 e. 3. 10

Deutzmann. H•• Stueckerstr. 4. 4000 Duesselfo!"f. Federal R~public of
Germany. 1. 15.

Ebe!"t. T. Department of Biology. San Di egn State Universi ty. San Diego. CA
92H!2. USA. 3. 10. 17

Eylers. J.P. Department of Pha!'tnacology. Box 3813. Duke University Medical
Center. Durham. NC 21710.1.11.16.17

FOT•• D.J •• Zl)ology Department. University of Tennessee. Knoxville. TN
37996-0810. 2. 12. 13.14. 15. 16. 17

Gl)rdon. C.l-t. Geology Department. University of the t.;'est Indies. Mona.
Kingston 7. Jamaica. 2. 3. 9. 15. 20. 21



Guisado A~anguiz. Chita B•• lnstituto de Zoologia. Universidad Austral de
Chile. Casilla 567. Valdivia. Chile. 3. 14. 18. 19

Glucht)Wski. Edwa!'d. DepartmE'nt of Earth Sciences. Sil esisn University.
Hit>lczarslde[!n Str. 60. 41-200 S"snoviec. Pr:l]..and. 5. 10. 19

Haude. P.. lnstitut u. Museum f. Geologie u. Pal aontol ogy. Goldschmidt-Str.
3. D-3400 Gottingen. 1.2.3.4.5.6.8.9.15.17

Kyte. M.A. 11025-44th $treet SEt Snohomish. WA98290. 2.15.18

McClrmahan. T.R •• Center for WE'tJands. Unive~sity of Florida. Gainesville.n 32601. 3'. 10

Mo!"an. P.J •• Australian Institute of Madne Sciences. PMB3. T~nsvilJe
r~.c. Queensland 4810. Australia. 1.10.18.19.

McEuen. F.S. 3234 V St •• S.E •• Auburn. WA9B002. USA. 4. 10. 11. 14. 18. 19

t-;ebelsjck. J. Institut f. Palaontologie. Universitat Wien. A-I090 \-Jien I..
Universitatstr 7. Austria. 3. 9. 15

Pasamonte. J.N ••• Marine Science Institute. University of the Philippine~.
PO Bo>: 1. Diliman. Quezon City. Philippines. 3. 10.

Regnaul t. Serge. Museum d' hi stoi re Naturel 1e. 12 !'Ut>Vol tai ret 4400 Nantes.
France. 8. 9. 10. 15. 17. 20. 21

Rez ende Ventura. Carlos Renato. Depsrto. de Bi 01 ogi a Mari nha. UFRJ. BL. A.
CCS. nha d" Fundao. Rio de Janeiro. RU 21910. Brasil. 1. 10.

Roux. M•• Universite de Reims. Laboratoire de Geologie. BP 347.51062 Reims
Deces. FrancE'. 5. 9. 10. : .• :C. 21

Schr"eder. S. 2270 Camino Vida Roble. Carlsbad. California 92009. 3.10

Salvst. Mariana B•• Universidad de Buenos Ai!"E's. Fac. dE' Ciendas Ey.aC'ta~ y
1;sturales. Dept. de Ciencias Biologicas. Ciudad UniversitadB. PAE 11.1428
Capital. Argentina. 1. 14. 16.

Sewell. Mary. Dept. Zoology. Univ. Alberta. Echr."nton. Alberta T6G 2E9.
Cana da. 4. 10. 14. 18. 19

Stephenson. D.G•• Department of Geology. tJniversi ty of Keel e. Keel e.
Staffordshire. STS 5BG. England. 3. 5. 9. 20. 21

Suzuki. Norio. Noto Marine Laboratory. Ogi. Uchiura. Ishikawa 927-05.
Japan. 3. 13. 14.15.18
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T>u'!'hau::-.• Johannes. Ostt'rmanns \']Pf. 5. 4e10 GutE'!"sll)h. Fcde'!'sl Republ ic of
Gen:! any. 1. '3• 10. 1I • 15. 16 i 17 • IP.• 21 •

Tyle,:, P. DepR':tl'lE'nt nf OC'eanof,'!'aphy. TIle Univt''!'sity. f,outham.pton ~09 5r-m.
Dr, 1.2.1.4.5.10.18.

Ynshi!"l). Krau!'oshi. Dept. "f Biolnry. Tokyn tfp.trnpnl itan Unive!"~ity.Setagp.ya-
ku. T?kyn. Japan. 1.2.1.4.5.6.7.8.11.12.1'3.17.

O'Laugh1 in. P. If;}!"k. T!"eaC'y Centre. 126 Th(' Avenue, Pa!'kvill e 3052. Victnd a.
J\us t !' ali a • 1 • 2. 1•4 • 5 • 16 •
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--------------------------------------
JOB ANNOUNCEMENT

CURATORIAL ASSISTANT (INVERTEBRATES)
LOS ANGELES COUNTY MUSEUM OF NATURAL HISTORY

POSITION AVAILABLE: Full-time curatorial assistant to work in the
Section of Invertebrates, to assist the curator ofechinoderms and visiting scientists.

DUTIES: Management of the museum's echinoderm collections
including routine curation, sortin9 and identifying
specimens, com~uter catalo9uing, ma1ntaining laboratory
records, order1ng scientif1c supplies, and assisting withresearch projects.

APPLICATION: Send letter of a~plication, two letters of
recommendation, and transcr1pts to: Dr. Gordon Hendler,
Natural History Museum, 900 Exposition Boulevard, Los
Angeles, CA 90007. Telephone: (213)-744-6391.

MINIMUM QUALIFICATIONS: Bachelor's or Master's degree in biology,marine science~ or equivalent experience.
STARTING SALARY: $21, 578 per year.
STARTING DATE: After June 1, 1989. Open until filled.

--------------------------------------
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Conand, C. 1986. L~s ~ess~u~ces hal ieutiques des pays insulai~es du
Pacifique. D~uxieme pa~tie: Les hol~thudes. FAa Document Technique su~ les
Peches 272.2. (An English t!'anslationwill appear in 1989)

Chamberlain, J.B. et a1. Th~ sea u~chin: molecular biolt)gy. vt)1. 2.
y'rv i ngton.

Guidice,G. 1985. The sea u~chin emb!')'t), a developmental biology system.
Spd nger-Verl ago

Guidice, G. 1973. Developmental biology of the sea urchin embryt). Academic
Press.

Stearns, L. 1974. Sea urchi n clevel ~pment: Cel 1ul a~ and mol ecul a!' aspects.
van Nost~and, Reinht)ld

Terman, S.A. et a1. 1973. The sea u~chin: molecular biology. vol. 3.
Irvingtt)n.

Pawson, D.~., J.E. Miller. Systematics and eCt)logy of the sea-urchin genus
Cent~t)stephanus (EC:hi"t)de!'lllata, Echi noi dea) frnm the Atl ant i c and eastern
Pacific Oc~ans. Smithst)nian C~nt~ibutions to the Marine Sciences, No. 20.
ISBN 0-317-29916-6, 2021766). Bks Demand UM!.

Raymond, R. 1986. Starfish wars: cora] death and the crr.Mn-of-th~rns.
MacMi1lan, Aust ral i a. (a pt)pul at" account)

Va~~a!."i com, G. R. ,__J~~~_ ~s_~es (eds.). 1988. The ct)mmunity ecolop,y of sel'!
t)~te~s. Sp~inge~-Ver]ag, Rerlin.
This volume developed f~om a symposium on the community effects of foraging
by se otte~s that was hel d du~ing the 66th annual meeting of the Weste~n
Society of Natural ists in 1985. The bl'lt)k was intended tl'l ct)ver all
categn~ies t)f habitat in which sea otters have an effect: particulate
substrata, rocky intertidal, and kelp forests. Sea otters eat sea urchins
in the ] atte~ two hahi tats. Because of the impo~tant rol e of sea urchi ns
as h~~bivores, thei~ control by sea otte~s predation is thought to affect
the community. ThE' editors point out that a conSE'nsus on the rol e of sea
ot.te~s does nt)t exist and conclude that data on their rolE' are still inade-
quate.
Van Blaricom & Estes. Introduction
Riedman &. Estes. A ~eview of history, distdbution, and foraging ecology.
Kvitek & Oliver. Sea otter foraging habits and effects on prey populati~ns

and communi ti es i.n soft-bottom env ironments.

Lm'lrence. J .1!. 1988. A functional biology of echinoderms.
Croom Helm, Provident House, Burrell Row, Beckenham, Kent BP3 1AT, England
In North America: The Johns Hopkins University Press. 701 Hest 40th Street,
Bal timore, Haryland 21211.



Van Bla!"icnm. Effec,::s of f"raging by sea otters on mussel-d"minated
interti dal cnmmuniti es.

Foster & Schiel. Kelp communities and sea otters: keystone species or just
another brock in the wall.
Estes & Harrold. Sea otters. sea urchins. and kelp beds: st)me questit)ns t)f
seal e.

- Laur. Ebel ing. & Co"n. Fffects nf sea t)tter ft)raging- t)n subtidal reef
communities "ff central Cal ift)rnia.
Ebling & Laur. Fish populations in kelp ft)restswithout sea t)tters: effects
t)f sever st.t)rm damage and destructive sea urchin grazing.
Duggins. The effects t)f kelp ft)rests on nearsht)re environments: bit)mass.
detri tus. and al tel red fl (7W.

Levin. Sea ntters and nearshore benthic ct)mmunities: a theoretical
perspect ive.
Estes & VanBlaricom. C"ncluding remarks.

Jefferies. R.P.S. 1986. The ancestry of the vertebrates. British Museum
(Natural Hi story) .---(C!-omwell Road. London StH 5BD)
JE'fferies dE'rivE's thevertE'brat.es frOID the caldcho"'dates.-s group found in
rncks of the Cambri an and Devoni an. He di scusses phy 1of,eneti c recnnstruc-
ti on. di scusses the anatomy and embryoloGY of E'}=tant primitive vE'rtE'bratE's
and thE' anatomy of the cal cichordates.

Cherbonnier. G. 1988. Echinodermes: Holnthurides. Faune dE' Madagascar 70.
Editinns de 1 'OR~T6;,," Paris. (70-74 route d'Aulnay. 91140 BOnDY. France)
122 species are desc!"ibed. 47 t)f thE'lll new. SpiculE'S frt>m different parts
of thE' body arE' illlustrated for E'ach spE'des. Some inf"rmation on thE'
ana tomy and ecology is- given. A glossary of hol othuroi d termi nol ogy is
given. A key is provided to the orders. famil ies. general. subgenera and
sped es. Bi "gE'ograph ic conel usi "ns are given.

Q1erbonnier. G•• A. ~lJ~l1e. Echinodermes: OphiuridE's. Faune de Madar-ascar.
48. Edi ti ons de l' ORSTOt-f.

Cannon. L.R.G •• H. Silver. 1986. Sea cucu~bers of Northern Austral ia.
Queensland Museum. {QueenSland Cultural Center. PO nt)x 300. Snuth Brisbane.
QLD 4101. Australia.
Picture keys (mnrphol"gy and spiculE'S) arE' given to familiE's and genera.
Descrlptinr.s of 79 .sped es and an indication where they arE' found are
given. Figures of the b"dy and spicules are given for some species.
Ct)lt)red illustrations of 14 speciE'S are very nice. A brief treatment of
holothurt)id biology. the beche-de-me!" fishE'ry. and three Chinese recipes
en ds th e bnt)k.

~angoux. H•• J.M. Lawrence. (eds.). 1981. Echinoderm Studies 1. A.A.
Balkema. R"tterdam. (PO Box 1675.3000 BR. Rt)tterdam)
Sp!"inkl e. Patterns and probl ems in echi noderm evol uti on.
11arcus. Phenotypic variation in echinoderms.
C!"aig. Ger.omic va'!:'iability in E'chinoderms
Shick. Respiratory gas exchange in echinoderms

7



Val tontindc. Innatto and learned rtosponstos to toY.tto!'nal stimul j in asttoroids.
Campbtoll. Fo~m and function in ptodjcella~iae.
Ebert. Rtocruitment in tochinoderms.

Jangou.~~ ~1•• J.M. Lawre..!"_c:.~_-'eds.). 1987. Echinoderm Studitos 2. A.A.
Balkema. Rotterdam.
Roux. F.voluti onary tocologoy and bi o~toography of RE'cent sta-l ked cd no! ds as
a model for the fossil record.
Emltot. R.B•• L. R.Mc Edward. R.R. Str a thmann • Echinoderm 1a!'Vl E'col ogy
vi er.ltod frQlll thto egg.
Harrold. C•• J.S. Ptoarse. The ecological role of echinodE'rms in kelp
forE'sts.

Stickle. W.B•• W.J. Diehl. Effects of salinity on echinoderms.

Jangoux. H•• J.M. Lawrence (eds.) (in press). Echinoderm StudiE's 3. A.A.
Balkema. Rotterdam.
Burkto. Metamorphosis in E'chinodE'rms
Birkeland. Ecological role of echinoderms in coral reefs.
Dubois & Chen. Calcification in echinodtorms.
BlakE". Evol ut i (In an d funct i onai morph ol or,y of ast eroi ds.
Cla!'k. Catalor,ue of R~cent Asterozoa. Part I.
Madston. Biography of Lutken.
Pawson. Biography of T. Lyman.
Rowe. Biography of Sladen
HansE"n. Bi ography of ThE"E"l

Subscriptions to the Echinoderm Studies series arE' Rvailablto at t'E'duced
prices.

~angoux. M. (ed.). 1980. Echinoderms: P~esent and Past. A.A. Balkema.
Rotterdam. (Proceedings of the European Colloquim on Echinoderms.t979)

Lawrence. J.H. (ed.). 1982. Echinoderms: Proceedings of the International
Conference. Tampa Bay. A.A. Balkema. Rotterdam

Keegan. B.F •• B.D.S. O'Connor. 1985. Echinodermata. A.A. Balkema.
Rotterdam. (Proceedings of the- Fifth International Echinoderm Conference.
Gal way )

J angou x. ~1.. J. M. Lawren c e (eds.). 1982. Echi noderm Nutri t ion. A.A.Ba-fkema. Rotte-~dam.-------- .

'1illott. N. (ed.) 1968. EchinodE'!"m biology. AcadE'mic Press.

Broadhead. T.W•• J.A. t.latet's (eds.). 1980. Echinoderms: notes for a short
course. Univ. Tenn Stud. Zoo}.

Clark. A.M•• J. Courtman-Stock. 1976. Echinoderms of southern Africa.Brit.Mus: (Nat. Hist.).
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Paul. C.R.C •• A.P. S~ith (eds.> 19~e. !~~i~~2!:~_pbl!2£!~_!~~_~2!~!i2~!:L_
£i2!2L~:- CJa!"E'nd,:,n P!"es~. Oxford. (O,:ford Univercity PrE'ss. Wsltnr: St!PC'!.
Oxford OX2 6DP. F.n~lan~)

Jeffe~ies. ~.P.S. HQ,.' to ('hars('te!'izE' thE' EchinodC'!"msts--some imp1 icatiMlE of
the sister-group !elationthip between e('hinod~!"n(. snd chordstes.
Ht:'llland. r:. D. The mE'aning "f developmC'nta1 8S}'Mnc:'t!"'j for E'C'hin('lde!"m evol ut i on:
a n~' interpretation.
Raff. R.A•• K.G. Field. M.T. Ghiselin. D.J. Lane. G.J. Osen. N.R.PaC'e. A. L.
Pa!'ks. B.A. Par!'. E.C. Raff. Ht:'llecula!" analysis t:'lf distant phylogenetic
~e1ationships in eC'hinoderms. •
Matsumura. T•• M. ShiCE:'i. Collagen bioC;hemistry a~d the phylogeny of
ech i node!'tls.
Smiley. S. The'phy1,,£enetic re1ationshipsof holothu!'ians: a cladistiC' analysis
of the extant eC'hi noderm clesses.
Smith. A.R. Fossil evidence for the relationships "'extant echinode~tr. classes
and their times of dive!"gence.
B!'itten. R.J. t'.Jh evnlutinn and eC'hin"derm P\lnlution.
Ma!"shall. C.R. D1:A-DPAh}'bddizatio~. the fnE:sil record. phyJof,l?nf'tic
!'ecnnst!'uct1nn. aT1~the E'volution cf the C'lYPf'f3st"C'roid echioids.

Jacn1:>s. H.T•• P. Balfe. B.L. Cnhen. A. Fsrquha!"snn. L. Comito. PhyJognHiC'
impl i Ccti ons of gC'nomE'~ear!'anger.ient and sequence pvoJ uti on in E'C'hinnder!:'
mi t.ochondd al I1~A.
Davidson. ~.Il. t.~hat mn1_ecula!" biology tells us about the gennrr.iC' p!'og!'antr.f' fo!'
deve1 Opt::ent •
r-k~~ar:larra. K.J. HE'te!'ochr"ny end the E'Volution of echioid!:.
Hcnnr:E:'Y. l.tL. Roles "f allometry and ecology in echinnid ev"lution.
Dafni. J. A biocheLical app!"oach to the ontogeny anc! phyl"r.eny of echinnic!s.
McEdI.:ard. L.R. Expe-dmental er.:bry"lo£)' as a tonl for studying the evoluti"n"f
E'chi n(".dc!'i.: 1 if (' hi z. o!,i esc
Paul. C.P.C. The phylogeny "f the C')1so:oids.
\o.'aters. J.A. The E'Vnlutionary palaeoecolnr;y of the Blastoide-B.
Donovan. S.~:. Th~ ee!"ly pvolution of the Crinnidea.
Spva~topul". G. D•• N.G. Lsne. Ont.ogeny and ph)'logeny nf di spa!'i d cd nodi s.
Br"sdhead. T.l':. The E'V"lutinn of feeding Structurel'; in Palae-nz"iC' c!"in"ids.
SiI:'lr.:s. P..J. The phyl"ren)' of post-PalaE'ozoic crinnids.
rkJ~enzie. J.D. ThE' ult!'astructure of tubE' foot epid('rmal C'ells anc! secretinns:
their :relao:i"nship to the dun-glandula!' hypothesis anc! thE' phylogeny of the
echi n"de!'!:: cl asses.

&11 et. R. n. Cry stal I0b:raphi c axes of echi noi d geni tal pl ates !'efl ect larval
fo!"ms: so~e phyloge-netic implications.

~~j1J:ie-. 1.('.• P.H. t:::("f)r.• HutabJE' cnlla[en0tH" o:issue- anc thei!" sir,nificar:clO
f n!" ech i nn de!"ti: pc 1eenr:t"l "E), an d phy 1nf.e-ny•
David. B. O!"igins 0f th£ deep-sea h01aste!'oid fauna.
Pa!"sJe)'. P.L. Feedinr. anc :respirat.,,!"] strsteeies in St'ylophors.

9



8urkf'. R.D •• P.V. Mladenov. P. Lambert. R.L. Parsl~. (eds.). 19Se.---_.
Echinoderm 8iology. A.A. 8alkeme. Rotterdam. (Proceedings of the Sixth
International Echinoderm Conference. Victoria. 1987).

10

Revi(w of the extant clas~ concentricycJoidea and reinterpretation of the fossil cJa~~
CycJocystoidea
Francis "TRo""(

To group or not to group: 1be taxonomic position of Xylopla.t
Antirt"M.B.Smith

Design for disaster: The ophiuroid intervenebral ligament as a typical mutable colla~t"nou!-
structure
J.CWilkit' .

Catch connecth'e tissue: A key character for echinoderms' succcs!-
Tatsuo Molomwa

Functionai requirements and the evoiutionof developmental panems
RR.Srrathma1'Ul

Direct developing sea urchins: A system for the study of developmental proces~s in
evolution
RARtzff

Allometry of the food.,athering system in caJceocrinid crinoids
J.C.Bruw~ .

Onshore-offshore evolutionaT)' panem. ••in post-Paleozoic echinoderms: A preliminaf'
analysis •
David JablolUh & David J.Bottjer

The decline of the cassiduloids: Merely bad luck?
Sherman J.Suter

]be role of heterochrony in the evolution of post-Palaeozoic crinoid~
Michael J.SimmJ

Pro~a~l~ feeding and respiratory mechanisms in Aristocystitu (Diploporida. Middle-Upper
Ordlvlclan of Bohemia. CSSR)
Ronald LParslt'),

Ontogeny ofAnamesocrinus and phylogeny of the Homocrinacea
Craig R.C/emenJ

Heterochrony - A pervasive influence in the evolution of Paleozoic Crinoidea
Thomas W.Broadhead .

A preliminary biostratigraphy of the Jamaican fossil Echinoidea
Stephen K.Dono\.'Qn

3

17

2~

39

55

63

73

81

91

97

103

109

liS

12S



Unexpe~ conununities among the crinoids within the Tria~sic Tethys and Panthalassa
Edith Kristan-Tollmann

Paleobiogeographic importance of ntw mid-Tertiary echinoids from the northwestern
Cascades of Oregon ~
RALintkr & J.WDurMm

TIle fossil record of brinJestar beds
Richard B.Aronson & Hans-Di~t~r S~s

!urassic ~inoids of the family Menopygidae: Implications for the evolutionary
interpretation and classification of early Intgularia
Edward P.F.Ros~& JQM B.S.Olv~r

Preliminary studies on a compl;~ fos~iJholothurian from the Middle Pennsylvanian Fran .Creek Shale of Ulinois CIS
S/~ven DSroka

Brood and broadcast: A novel mode of reproduction in the sea stat PlerfUtcr mililaris
Daniel JMcClary & Philip VMlatkllOv

Investigation of the gonadal cycle of the asteroid AsterifU rubens under static condition
CalheriM Bouland & Michel Jangoux

Floating lecithotrophic eggs from the bathyal echinothuriid sea urchin Aral'osoma
fenestralum
J.LCameron. F.S.McEu~n & eM. Young

Asynchronous spawning and aggregative behavior in the sea urchin Diadema amillarum(Philippi)
Don Rw'ilQ11

Spawning of coral reef asterozoans coincident with mass spawning of tropical reef corals
LMMarsh

Reproductive biology of Amhoddaru crassispino (Echinoderrnata:Echinoidea) in HongKong
S.lChill

Reproductive ItJategies of sea Stars from the Sea of Japan
VLKQS)'QIIo\'

133

143

J47

J49

159

163

169

177

J81

187

J93

205

11

Taxonomical significance of respiratory aimulation of se.1urchin spermatozoa by eg~
associated substances
Norio Suzuki. K~n-ichi Yoshino. Masanori Kurita. Masaa/.:iYamaguchi & Shonan Amcmiya

Isolation of cell surface membranes and nuclei from concanavalin A-stabilized sea urchin
blastula embtyo cell~
KM.Brown, C.S.Ridenour. D.GWirlsha/r(,T,N.TLappa.\ & LK.Al.Ghairh

Embryonic growth of the brooding sea urchin Abarus cordatuJ
PhSCMJf

Behavior of vegetal pole cells during early morphogenetic processes in developing sea urchinembryos
Sho11QTl~mi)'a

Serotonergic nerve cells of starfish larvae
YNaJwjima

Significance of the nonbrachiolarian type of development in sea-stars
Chjtaru Oguro. Mielw Komatsu & Yasuo lKano

213

219

225

229

235

241



247

2~3

1il situ larval cultu~ of W crown~f-thom(, starfish. Ara",haJIC" planci (L.): Effect of
chamber silt and flushing on larval senlement and morphology
RR.Own. RMCPMrJOn & K..OJbomt-

Particle paths and ~Iine.(, in the fecdin, behaviour of echil'lOdenn lar\'ae
TJlJ.Gilmour

Sensitivity of different morphological stages or the larva or Parauntrolus IMdus (tamarc};) 259
to quantity and quality of food
LF~1'IQJI.X.CC~lIario & F.RasJouizatkga1l

~orphology of the barrel-shaped larva of the sea-star. Astr0PCCIC1IlatespirwsuJ 267
MiHD Kommsu, MaJvlo MUTase& ChilaruOgUTo

Ciliary baJ1dpatterns and panern rearrangements in the development of the doliolaria larva 273
Tluuston C.LacaJli

Comparing shapes of echinopluteiusing principal components analysis. with an application 277
to larvae of Stronv'lountrotus dr~bacJu'~nsis
Michtu!1"'-Han & ROMrl E.Sc~ibl;1Ig

Rates of molecular evolution of nuclear andmitoehondrial DNA in sea urchins 287
HOM'(lTdTJacobs

Base sequenct complex.ity of sea urchin DNA 297
T.Yanagisawa

1be genus Stawocucumis Elanan and its possible iffinity with EchiflOcucumis Sars 301
(Holothuroidea, Dendrochirota)
B~lIl HansOi

Paxillosidans are not primitive asteroids: A hypothesis based on functional COn.liiderations 309
Dani~1B.Blah

Ossicles of the stomach wall of Ophiuroidea and their taxonomic significa.Jlce 3 IS
SJri11UUa

Paedomorphosis and phylogenetic relationships in Ophiuridae 323
Calhuin~ Yadon

A new taxon of the family Amphiuridae (Ophiuroidea) and the origin and homologues of the 325
oral papillae
A.Guill~

Functional morphology and systematics of spatangoids (Euechinoidea) 327
Margil J~ns~n .

A review of the distribution and proposed morphological groupings of extant species of the 337
genus C/)'p~as(er in the Caribbean Sea and Gulf of Mexico
T.SH opki ns

Echinoid biogeography: Cassiduloida, Holasteroida. Holectypoida. Neolampadoida 3~9
Joe Ghjold 1

Echinoderm fauna from the south-westem Mediterranean - Biogeographic relationships 3S5
A.Per~z-Ruzofa & A.liJpez-/bor

Astropectinidae (Echinodermata: Asteroidea) of the Adriatic Sea 363
DZavodniJc

TIle echinodenn fauna of Dhofar (SOuthemOman) excluding Holothuroids 369
Andr~ C.Camp~1I & Michael Morrison .

Zoogeography of echinoderms on the worJd's most southem coral reefs 379
A.KJloggell & F.W.E.Row~

Biogeography of file central eastern Pacific shelf echinoderms 389
LYvo~Maluf

12



467

445

435

449

13
401

409

411

421

431

457

475

483

493

503

Piscivorous behavior Ind activity paaems in !he tropical ophiuroid OphioradwJ incrtJJsala
(Ophiuroidea: Ophiodennatidae)
JilMeS GMori"

Movernenu of abewest Atlantic sea urchins PSQInnt«hifUUIividus (Gmelin) and
ParaurstrolUS /ividus (lamarck) in aquaria
C.CW1iCQ

Ophiuroids orr the deep end: faUN ofthc Belizean fort-recfslope
Gordo" H~ndJ~r & Ro~" lv.Peci .

Are deep-sea holothurians selective feeders? ,
D.sM.BiIlm, Cll~~/Iy" & J.Warson

Submersible observations of echinoderms at bathyal depths in the N.E. Atlantic
P.ATy/~r & R.s..Lompilt .

Calibration of riltunlJ growth lines in ossicles of two sea urchins, SrrongyloccnrrOIUJ
purpuratus and Echino~rra malhat'i, using tetracycline
Thomas AEberl

'The role of a predator's prey preferen~ in maintaining natural monocuhures of a suhridal
holothurian: Sweet cucumbers, sour cucumbers, a cucumber connoisseur, and pickle ratche~
N.AEngstrom '

Distnbution,abundan~ and size structure ofTrip~uslcj v~l'JIricosuson traditional fishin~
grounds following the collapS(' of the sea urchin fishery in Barbados
Robert E.Schcib/ing & Philip ~'Mladeno\'

Distnbution patterns and population structure of Oligomctra st'rripinna (Echinodermata:
Cnnoidea) at Lizard Island, Great Barrier Reef
LYail

'The sea urchin Srrongyloct'ntrotUJ palliduJ (GOSars) on the Grand Bank ofNewfoundla.fJd
K~nJD.Gi!kinson.Jean-Marc Gagnon & Da\'id C.Schneida

Srrongyloul'Jlrotus dr~bachi~nsis population.~ and community dynamics at two
depth-related zones over an J J -year period
P.DMartin, S.P.Truchon & LGJlarris

Distnbution et densi~ des populations de Parau1ltTorus /ividuJ (Lam.) du linoral
mMite~n ~is: Porentiel d'eutrophie des eam eI presen~ d'al~ragenes chimique~
MERigis, P.D~1mo.s& G.GrtJJ

Post-metamorphic recruibnenr and morphology of two sympatric brirtJestars
Richard LTurner & John EMiIler

Biolwninesoenr anti-predator defenst in a subtidal ophiuroid
LaY.unce Y.Basch

Crinoids as renewable resOl11'Ces:Rapid regeneration of the vis~ral mass in a tropical
reef~we"ing crinoid from Australia
David LM ryc,

Physiological ecology and energetics of regeneration in red rubble brinlestarsKM.Sullivan

Frequency of ann regeneration of comatulid crinoids in relation to life habitJll)"ASchneider

519

523

531



Could. Sirwin 'IGrJuu or cidarnidedUnoichbt -ma'.iIIs~ 67!t
ClttutltJIDr RUltk,

Ho-- £t'NfIlJNITdi"", cordat."" CPemant) aOO"" Rxualdimorphism 68~
J.DtnUl. B.LDuri1t & CDt Rid/k,

Ann lInIetures oftht ophiomyxid briuJcstan (Ec:binodermata: Ophiurotdea: Ophiom)~icbc-) 6fC7
MarioB)TM & Gordon H~Nllt'

Echinoderm surfa~ COIls:Their ultrastructure, function and signjfican~ 697
JDOIlgw McK~1IZit

Sarcolemmal morphometry in the podial retractor cells or non-burrowing and.buTTowin~ 707aamws
MicNuI J.cav~' & Richard LWood

11r fine structure or thee!obiierous pedicellariae or SpNJ(,~chinuJgranularis- (Echinoid<-a): 7 J 3Innervation or the stalk
MtzriDnN Ghyoo,& Mic~1 JQ1Igow

Comparative anatomy and classification or asteroid pedietUariae 7 J 9
Michrllang.nux & Annt' Lambt'rt

Functional anatomy or pedicellariae from Astcrit:lJTubcfUL. 72~
Marl; P.Rob!:rts & AndrtM' CCampbdl

The influence or parasitization on the population dynamics or Amphipho/is squamala 737
RolaNJ Emson. Philip WhitMld & Paul Blak

Microbial control or le8W"Chins:Achilles'heclor P:indora's box'! 74~
Rob!:rrE.Schdb/in~

Host specificity or Par~ba invatUlU,' sea W"Chinpathogen 755
Joannt FJ~/lell. ROMr, E.Sc}t~ibl"'G& AllSlair CtiardiaM'

In vitro bactericidal activir)' of coelomic fluid (rom SrrongylnC'CntrO'UJd'ocba( JutllJi,\ 763
Alistai, CK'ard/DM;Joan1JtFJtl/~n & RO~rt E.ScNibling

Coelornocytt reaction againsr Lithorystis schMiLkr; (Apicomplexa: Sporozoea), a gregal"iix- 769
parasite of the lpaIailgoidechinoid EchillOCardiumcordarum
Piur~Coulo" & M;c~l JQ1Igoux

Unusual and mostly cysticolous ClUS!acean.molluscan, and myzostomidan associates of 775ech.inodenm
Marl. J.Grygiu

14



BnudourE?sque, C. F. (E?d.). Co]l"que international sur Parscen!=rntus
Jividus et les oursins "omestiblE?s. GIS Posidnnie pub].. Marseille, Fr.
I - XX + 43'3 pp.

Relations entre Paracentrotus lividus (Lamarck).t Ie phytobenthos
de M!d1terranee occidentala.
Marc VERLA.QUE •• e _ •••• e - ••••••••••••••••••••••••••••••••••••• !.S--36

Comportement alimentaire de Paracentrotuslividus (Lmk)
(Echinodermata: Echinidae) dans l'Etang de Thau (Herault. France).
Gustavo A. SAN MA.RT-IN •••••••••••••••••••••••••• -.•••••••••• -.3i-57

Compte-rendu d'une experience sur les preferanda alimentaires de
Paracentrotus lividus (Echinoidea) 1 Banyuls-sur-mer. France.
Michele KNOEPrnER-PEGUY. Francesca MAGGIORE. Charles F• BOL'DOURES-
QUE at Catherine DAtiCE ••••••••••••••••••••.•••••••••••••••••59-64
Donnees preliJninaires sur les relations entre Paracencrotus livi-
dus. Arbacialinda at Ie phytobenthos dans la baie de Port-eros
(Var. France. Kediterranee).
Francesca MAGGIORE. Jean-Francois BERTRON. Charles F. BOUDOURESQUE
e t Joh'n LA.W'R..mCE' •••••••••••••••••••••••••••••••••••••••••• 65-8'2

Grazing by the sea-urchin Paracentrotus lividus in Posidonia
oceanica beds at Banyuls. France.
Scoresby A.SHEPHERD ••.•.•••••••••••••••••••••••••••••••• 83-96
Contenus digestifs de Paracentrotus lividus et d'Arbacia l1xula
dans la region d'El Dabaa (Egypte).
Ful ya BER.GIN •••••••••••• '•••••••••••••••••••••••••••••• ~•• 10.7-116

Contribution 1 l'etude ciel'oursin Paracentrotus lividus (Lamarck)
dans la re.gion d'Alger (Algerie) : Indice de repletion et indicegonadique.
Rachid SEliROUD et Hafida KAnA •••••••••••••••••••••••••••••• 117-124

Donnees preliminaires sur Ie comportement alimentaire d.
Paracentrotus gaimardii dans 1. r~gion de Cabo Frio (Brbil).
Roberto CAMPOS-VILLACA et Yocie YONESHIGUE •••••••••••••••125-138
Comportement alimentaire de l'oursin spatangide EchinocardiumcordatWll.
Chantal DE RIDDER at Michel JANGOUX •••••••••••••••••••• 139-144

15



Effects of some inhibitors on the cholinergic system active during
the sea urchin Paracentrotus lividus Lamk. devel~pman~.
Carla FALOGr et Gianfranco PRESTIPINO ••••••••••••••••••• 147-155
Croissance des juv~niles de Paracentrotualividua (Lamarck) au
cours de l'anne. qui suit la metamorphose. Etudes exp4rimentales.
Christiane CELLARIO at Lucienne FENAUX •••••••••••••••••••••••• 157
Abondance des juveniles de Paracentrotua lividus au sein de
l'herbier 1 Posidonia oceanica.
Jean-Fran~ois AZZOLINA et Alan WILLSIE •••••••••••••••••••• 159-167
Densil:e, b:[omasse et relation taille-paids chez 1'oursin -PsaDm1echi-
nus microtuberculatus de l'herbier 1 Posidonia oceanica de Fort-
Cros (France, Mediterranee).
Patrice FRANCOUR et Odil. PAUL •••••••••••••••••••••••• 169-181
Si:e weight relations In the sea urchin Spaherechinus granularis in
Port-Cros island (Var, French Mediterranean).
eacheriDe DANCE •••••••••••••••••••••••••• -••• e- •••••••••• -18J-l a 6
Suivi ecologique d'un peuplement deParacentrotus lividus (Lamark)
dans la baie de Villefranche-sur-Mer. France.
Lucienne FENAUX, Michele ETIENNE et Germaine. QUELART ••••• 187-197

Le probleme de l'evaluation des stocks chez Paracentrotus Ih'idus
(Lmk.) : exeDlple.d'une campagne d. denoDlbrement autour de l'ar-
chip.l du Frioul (Marseille, France).
Jean-Philippe LE DIREAC'H, Eri~ CRARBONNEL et Michel MARCRADOUR

••••••••••••••••••••••••••••••••••••••••••••••••••••••• 199- 220

Synopsis on the sea urchin Paracentrotus lividus (Lamarck, 1816) in
the Adriatic sea.
Dusan ZAVODNIK •••••••••••••• e.e ••••••••••••••••••••••••••••• 221-240

Equinodermos d. las Islas Baleares (Espana).
Jaime ~ruNAR et Isabel MORENO •••••••••••••••••••••••••••••• 241-253

Evolution 1 long term. de. populations de 1'oursin comestible
Paracentrotus lividus dans 1. ba1e de Port-Cros (Var, France).
Jean-Francois AZZOLINA ••••••••••••••••••••••••••••••••••• 257-269
Teneurs en metaux lourds des oursins comestibles Paracentrotus
lividus Lamark dans les zones 1 grande activite touristique de
l'ile de Port-Cros. France.
Benry AOGIER, Giovanni RAMONDA et Marius SANTIMONE •••••271-2a4
Essais de toxicite sur les embryons et Ie sperme des Echinoides.
Giovanni PAGANO, Giuliana CORSALE, Agostino ESPOSITO et Giovan Gia-
como GIORDANO ••••••••••••••••••••••••••••••••••••••••••••• 285-297
Les epizooties chez les oursins reguliers (Echinodermata).
Michel JANGOUX et Philippe KAES ••••••••••••••••••••••••• 299-307

16



Lea predateurs de Paracentrotu. lividus (Echinodermata).
Sylvette SAVY ••••••••••••••••••••••••••••••••••••••••••••• 413-423

La peche des oursiD. en Brat.an •• France.
Pierre LE GALL ••••••••••••••••••••••••••••••••••••••••••••• 311-324
La peche aux oursiDs en Espagne, et plus particuli~~.ment enCatalogne.
Enric BALLESTEROS et Antoni GARCIA RUBIES ••••••••••••••• 325-328
Rapport sur l'exploitation des oursins en M~diterran~e.
Jean-Fhilippe LE DIREAC'H, Charles F. BOUDOURESQUE. Boris ANTOLIC,
Ahmet KOCATAS, Panayotis PANAYOTLDIS, Antonella PANCUCC!, Ra~hid
SEMROUD, Ante SPAN, Jeanne ZAOUALI et Dusan ZAVODNIJ< •••••329-334
La peche des ourains en Mediterranee : Historique, techniques,
legislation, production.
Jean-Philippe LE DlREAC'H •••••••••••••••••••••••••••••• 3:35-362
Evolution des stocks de l'oursin .comestible Paracentrotus lividus
dans Ie quartier maritime de Marseille (France), soumis i une peche
intensive, entre les campagnes 1984-1985 et 1986-1987.
Gilles GR.A.S .- •••••••••••••••••• eo ••••••••••••••••••••••• ".363-370

ES6ai de quantification de 1a peche amateur aux our.ins sur 1. cote
des Alberes (Pyrenees-orientales, France).
Je an- Louis BINCHE •...•••••••.••• '.••..•••..•••••.•••••••••• J7 1- J7S

L'oursin Loxechinus Albus au Chili: Biologie, ecologie et exploi-tation.
Gustavo A. SAN MARTIN ••••••••••••••••••••••••••••••••••• 377-390

L'oursin comestible Parac:entrotua lividua, une ressouroe en danger
dans Ie quartier &aritime de Marseille, France.
Mar1e-8er'the REGIS •••••• 0 0 •••••••••••••••••••••••••••• eo' •• 391--397

Interet d'un ilevage intensif de l'oursin violet, Para.centrotus1ividus.
Pierre LE GALL et Didier BUCAILL! ••••••••••••••••••••••••• 399-405
Perspectives d'accroissement de 14 production d'oursins comestibles
au long des cotes. francaises, notamment en Mediterranee, par 'I

l'introduction d'esp~ces itrangeres judicieusement choisie.
iJean VASSEROT •••••••• • ••••••••• • • ••••••••••••••••••••••••• 407-411 i
I

I

17



PUBLICATIONOF THE
OFFICIAL LISTS ANDINDEXESOF NAMESANDWORKSIN ZOOLOOY

The 1987 editio~-of the-nOffIciaI-LI~t~-8~dll~dei;~~~~n-h8~-b;e~-pub1ished
by the International Trust for Zoological Nomenclature. Thi s pub1 icadon
records for the first time i.n 8 single vol ume all the animal names and the
titles of works on which the International Commission has ruled since it
was set up in 1895. The vol ume comprises 366 pages and i.ncludes 9.900
entries. References are arranged a] phabetical ly in four sections: family-
group names. generic names. and titles of works.

This work inc] udes over 100 names of Echi nodetmat8. i nclitdi ngthose of 10
-family-groups. 49 genera and- 66 sped es.

In North America. copi es may be ordered from the American Associ ation for
Zoological Nomenclature (AAZN. clo NHBStop 163. Smithsonian Institution.
Washington. D.C. 20560>. the cost is $1l0.0p ($100.00 to AAZNmembers).

------------------------------------------------------------~----------
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. ------------------------------------------------------------------------
The Publications Warehouse of the British Museum (Nat. Hist.) is having a
major clear-out of all but the most recent publ1.cati.ons. As a result. nearly
all the echinoderm publications (e.g. A.M. Clark; Frank Rowe on Holothuri.a.
Michel Roux on Isocrini da; Gibbs. ClarJ.t & Clark on species from the Great
Barrier Reef; Sloan. Clark. & Taylor on species from Aldabra) that have ap-
peared in the British Museum (Nat. Hist.) Bulletin (see the Zoological Record)
are available on-applicatr~~-toGo;:do~-Pat;;:so~-;;f the Department of Zoology.
British Museum (Nat. Hist.). Cromwell Road. London SW75BD for approximately
the cost of postage. This will vary according to weight and distance. Write
Mr. Paterson for an estimate of these costs.
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MEETINGOF THE SOU~EASTERN SECTION OF THE GEOL<X;ICALSOCIETYOF AMERICA
(communicated by W.I. A~Ich)-- ------- ----

Norfolk. VA. 25-27 March. 1987

Lewis. R. D•• Post-mortem decODlposi tion of ophiuroids from the Mississippi
Sound.

MEETINGOF THE NOR~-CENTRAL SECTION OF THE GEOL<X;ICALSOCIETYOF AMERICA
(Communicated-by -We I. Ausich~--------------------

St. Paul. HN. 30 April-1 May. 1987

Brower. J.C. Growth of the food-gathering syste~ incalceocrinid crinoids.
Brower. J.C. Middle Ordovician crinoid assemblages fr~ the TWin Cities
area of Minnesota.

Frest. T.J •• D.R. Kolata. & J.C. Brower. Biostratigraphy and biogeography
of the Middle and Upper Ordl')vician echinoderms of the upper Mississippi
Vall ey regi on.

SEOJND INTERNATIONALSYMPOSTUMOt.: INDO-PACIFIC ~IARINEBIOLCX;Y----.---------------------------, -------------------------
Symposi um on recent fi ndi ngs in Acanthaster bi 01 ogy and implications for
reef iilHtagement.

Guam. 1986.

Birkeland. C. Partial correlations of island size. human poopulation size.
and Acsnthaster planci abundance.

Kettle. B.T. & J.S. Lucss. Size-related morpholoOgical and physiological
phenomena in Acanthaster planci (L.)

Horsn. P.J •• R.H. Bradbury. &R.E. Reichelt.Changes in the distribution and
abundance of crown-of-thorns starfi sh (Acantaster planci) and coral s on
John Brewer Reef: diary of an outbreak cycl e.

Yamaguchi. M. Occurrences and persistances of Acanthaster planc!
pseudopopulationsi n relation to oceanographic cbndi tions along the
Pacific coast of Japan.

Kenchi ngton. R. Aeantaster pI and snd the management of the Great Barrier
Reef.

Birkeland. C. Two rol es of current patterns in determining thedistribution
and abundance of Acantaster planei.

Moran. P.J. Ecological research on the crown-of-thorns starfish:
development of a new program in Austral ia.

Zann. L•• J. Brodie. C. Berryman. & M. Nagasima. Recruitment. ecology.
growth.' snd behavior of juvenil e Acanthaster pI anci.

Yokochi. H•• K. Nomura. On a method of rearing for the pelagic larvae of,
Acanthaster planci.

Olson. R.R. Born to starvbe. or born to sink? Two models of Acanthaster
planci larval recrui tment.

Qui nne N. J. & B. L. Koj is. Distribution and abundance of Acanthaster pland
in Papua New Guinea.

Chansang. H••. P. Boonysnate. N. Pongsiwam. M. Charuchinda & G.
Wungboonkong. Infestta~ion of Acanthaster planci in theAndaman Sea.
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NORTIJAMERICANPALEX:lNTOL(x;ICALCONVWTION BOULDER.COLORADO.AUGUST12-15.
1986 (c~unie;ted by W:-i:A~h)----

SYMPOS!UMON ECHINODERMPALIDa IOL(X;Y
Organized by D.L. Meyer and W.1. Ausich

Ausich. W.I. & D.L. Meyer. Facies distribution of crinoids- in the Fort
Payne Formation of South-Central Kentucky (Mississipian. Echinodermata)

Brett. C. E.Evolution of pelmatozoan attachment strateghi.es: implications
for substrate destabilization.

Donovan. S. K. Functional morphology of My elodactylus and Herpetocrinus from
the Si1 urian.

Kammer. T.W. &W.I. Ausich. Multivariate analysis of Upper Osagean
(Mississipppian) crinoids from the east-central United States.

KeIl1y. S.M. Classification and evolution of class Crinoidea
Mapl eSt C. C. & J. A. Waters. Evol utionary repl acement and reorganiz ation in
echinoderm communities: an exampl e from the Mississippian
(Meramecian/Chesterian) of Alabama.

McIntosh. G.C. Phylogeny of the dicycl ic i nadunate cd noi d Order Cl adida.
McIntosh. G.C. & J. D. Eckert. Progenesi s and the evolution of heterotomous
arms in the cl adid inadunate ('rinoi d suborder Dendrocri nina.

McKinney. M.L. Cenozoic echinoid diversity and mass extinction patterns
closely ti ed to temperature.

Paul. C.R.C. & A.B. Smith. Echinoid faunal dynamics and evolution in the
Cenomanian (U. Cretaceous) of SWEngland.

Schumacher. G.A. Storm processes and crinoid preservation.

ANNUALMEETINGOF THE GEOL(x;ICALSOCIETYOF AMERICA
(Communicit;d by W.I. Ausich) ----------

San Antonio. TX H. 10-13 November 1986

Blake. D.B. & T. E. Guensburg> Functional and phylogenetic implications of
some well preserved Paleozoic sea stars.

Lads. R. D. Relative rates of skel etal disarti cul ation in modern ophiuroids
and Paleozoic crinoi ds.

Meyer. D.L. &W.I. Ausich. Blastoids of the Fort Payne Formation
(Mississippian. Kentucky).

Waters. J.O. The paleobiology of Carboniferous spiraculate blastoi.ds.

MEETINGOF THE NORTIJEASTERNSECTIONOF THE GEOL(x;ICALSOCIETYOF AMERICA
(co;;Unicited by.W~~A~;ich)-----.---------------------------------

Pi ttsburg.PA. 4-7 March 1987

Rollins. H.B. & D.K. Brezinski. Reinterpretation of crinoid-platyceratid
interaction: new evidence from the Chesterian of southwestern
Pennsylvania.
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Papers presented at the Annual M~et1ng of the Western Society of
Naturalists, 1986. (Communicated by J.B. McClintock) •.
Basch, L.V., Interactions between a bioluminescent ophiuroid Ophiopsila

callfornica and several nocturnal benthic predators.
Cameron, R.A., The control of sea urchin metamorphosis.
Carter, J.W., & FOSTER, M.S. Long term variability in a cobble bottom

kelp forest.
Hughes, T.P., Coral reef community structure following urchin'

mass-mortalities.
Pearse, J.S. & McClintock, J.B. Sea otter impact on sea stars: an

example of exploitative competition?
Watanabe, J.M. & Harrold, C. Deforestation of a kelp forest by sea

urchin grazing within the range of the California sea otter.
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coral rock by organisms in the
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Porto Rico. Bull. U.S. Fish Comm.

Conservation of Cockburn Sound (Western Australia).
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Marine Science Society of the Pacific Northwest. Key
Pacific N.W. sea cucumbers. Pacif. Search 2(9) 68:. . .

-1-

NOTA BENE. THE FILE BELOW "CUKE" HAS BEEN RUN ON PC-DOS 3.2
(Update II) AND IS AVAILABLE GRATIS ON 5.25" OR 3.5" FLOPPY
DISCS BY WRITING TO:

Dr. Peter V. Fankboner
Department of Biological Sciences
Simon Fraser University
Burnaby, B.C.
Canada VSA 1S6

A PARTIAL BIBLIOGRAPHY OF THE GENERA
PARASTICHOPUS & STICHOPUS

ANON 1980.
Marine

ANON 1968.
to the
11.

ANON 1902. The Holothuroidea of Northern Norway. Bergens Mus.
Aarbog, No.9, (Feb).

ANON 1902. The breaking-up of
Tropi~s. Rep. Brit. Ass.

ANON 1900. The Echinoderms of
for 1900, xiv-xvii.

ANON 1898~ Holothurien in Ergebuisse d. Hamburger
Magalhaensischen Sammelreise. Lief. III (June).

ANON 1897. On changes which are found with Advancing Age in the
Calcareous Deposits of Stichopus japonicus, Selenka. Annot.
Zool. Abstracts IN: Nat. Sci. (Aug).

ANON 1896. Draguages profonds exl!cutesa bord du "Candans" dans
Ie Golfe de Gas~ogne. Rapport prl!liminaire sur les
!chinoderm~s. Rev. bioI. Nord France, vii.

ANON 1896. Rl!sultatsscientifiques de la Campagne du "Candan"
dans Golfe de Gascogne (Aout-Sept) Echinodermes. Ann. Univ.
Lyon. xxvi.

ANON 1896. Draguages profends exl!cutes a bord du "Candans" dans
Ie Golfe de Gascogne. Rapport prl!liminaire sur les
!~hinodermes. Rev. bioI. Nord France, vii.

ANON 1895. Die Holothurien-Sammlung des Museums 2:U Paris,(July).
ANON 1895. Catalogue raisonn' des £chinodrines recueillis par M.

Korotnev aux iles de la Sonde. Mem. Soc. zool. France,
viii, (Dec).

ANON 1894. Zoologische Ergebnisse. v. Echinodermen, gesammelt.
Being Ber. d. Comm. f. Tiefsee-Forsch. xv:i..Denk. Ak. Wien,lxii.

ANON 1893. The Great Barrier-Reef of Australia: its Products and
Potentialities. London: 4to, xx.

ABBOTT, D.P. & HADERLIE, E.C. Echinodermata: Introduction.
115-116. Intertidal invertebrates of California. Stanford
University, Standford, California. ixi, 1-690.

AMININ, D.L., ANISIMOV,M.M., MOKRETSOVA, N.D., STRIGINA, L.I., &
LEVINA, E.V. 1986. Effect of triterpene and steroid
glycosides on ovocytes, eggs and embryos of the holothurian

69



-2-

Stichopus japonicus and the sea-urchin Stronaylocentrotus
nudus. Biologiya Morya-Marine Biology. N3: 49.

ANISIMOV, M.M, AMININ, D.L. ROVIN, Y.G., LIKHATSKAYA, G.N.,
POPOV, A.M., KUZNETSOVA, TA.A., KALINOVSKAYA, N.I. &
ELYAKOV, G.B. 1983. On the resistance of cells of the
holothurian Stichopus japonicus S. to the action of
endotoxin - stichoposide A. Doklady Akad. Nauk SSSR 270(4).

ANISIMOV, M.M., PROKOFIEVA, N.G., KOROTKIKH, L.Y.,KAPUSTINA,
1.1., & STONIK, V.A. 1980. Comparitive study of cytotoxic
ci-ctivi ty oftrierpene glycosides from marine organisms.
Toxicon 18(2): 221-223.

ANISIMOV, M.M., SHENTSOVA,E.B., SHCHEGLOV, V.V., SHUMILOV, YU.N.,
RASSKAZOV, V.A., STRIGINA,L.I., CHETYRINA, N.S. & ELYAROV,
G.B. 1978. Mechanism of cytotoxic action of some triterpene
glycosides. Toxicon 16(3): 207-218.

ANISIMOV, M.M.', SHCHEGLOV, V.V., STONIK, V.A., KUL'GA, A.L.,
LEVINA, S.V., LEVIN, V.S. & ELYAROV, G.B. 1972. Comparative
study of the antifungal activity of triterpenic glycosides
of Pacific holothurians. Doklady Akad. Nauk. SSSR
207(3): 711-713.

ANISIMOV, M.M, KUZNETSOVA, T.A., SHIROKOV, V.P., PROLOFYEVA, N.G.
& ELYAKOV, G.B. 1972. The toxic effect of stichoposide A
from Stichopus japonicus Selenka on early embryogenesis of
the sea urchin. Toxicon 10(2): 187-188.

ARANDA, Y.M. 1908. Contribuci6n al conocimiento de los
Equinodermos de Espafiia y en especial de los Holoturiodeos.
Madrid Mem. Soc. Esp. Hist. Nat. 5: 215-257.

ASSELBERGS, E. 1912. Description des Fossiles decouverts par M.
J. Duvigneaud aux environs de Neufchateau. Bruxelles B_ul.
Soc. geol. pal. hydro 26: 189-215.

AUGUSTIN, E. 1911. Ueber japanische Seewalzen. Hfinchen Abh.
Akad. Ostasiens 6.

BAI, M.M. 1980. Monograph on Holothuria scabra Jager. Memoirs
zool. Surv. India 16(2).

BAI, M.M. 1978. The anatomy and Histology of th~ digestive
system of Holothuria scabra Jager. Journal mar. bioI. Ass.
India 20-(1-2).
BAKER, J.R. 1929. On th~ zonation of some coral reef
Holothuria. J. Ecology London 17: 141-143.

BAKER, J.R. 1929. Man and animals in the New Hebrid~s. London
1929.

BAKUS, G.J. & KAWAGUCHI, M. 1984. Toxins from marine organisms:
studies on antifouling. 43-46. IN: BOLlS, L., ZADUNAISKY,
J. & GILLES, R. Toxins, drugs, and pollutants in marine
animals. Springer-Verlag, Berlin, Heidelberg etc. i-xii,
1-193.

BAKUS, G.J. 1973. The biology and ecology of tropical
holothurians. 325-367. In: JONES, O.A. & ENDEAN, R. Biology
and Geology of coral reefs. Vol. 2. Biology 1. Academic
Press. New York & London. 1-480.

BALDELLI-BARTOLINI, C. 1914. Asteroidi, ofiuroidi, crinoidi,
oloturoidi raccolti nel mediterraneo dalla R.N. Washington.
Arch. Zool. Ital. Napoli 7: 81-113.

BALLANTINE, J.A., LAVIS, A. & MORRIS, R.J. 1981. ~arine sterols.
15. Sterols of some oceanic holothurians. Journal expo mar.

70



-3-

BioI. Ecol. 53(1): 89-103.
BAQUI!, G. 1907. Sur les gisements a Echinides des environs de

Nissan. Beziers Bul. soc. etude sci. nat. 29: 63-68.
BARTON, D.C. 1918. Notes on the Mississippian Chart of the St.

Louis area. J. Geol. Chicago Ill. 26: 361-374.
BATHER, F.A. 1912. Notes on Hydreionocrinus. Edinburgh Trans.

Geol. Soc. 10: 61-76.
BEDFORD, F.P. 1899. Holothurians. A. Willey's Zool. Results,

Part II, 141-150, xvii. (Jan.). _
--BERRILL,M.-1970. Benthic life in the fjords -of Norway. Nat .

. Hist. N.Y. 79(9): 52-59.
BERTRAND, G. 1903. Recherches sur l'existence normale de

l'arsenic dans l'organisme. Res. Camp Scient. Monaco, xxiv,
Sept.

BERTRAND, G. 1902. Sur l'existence de l'arsenic dans serie
animale. C.R. Ae. Sci. cxxxv, 809-812. (Nov.).

BLAYAC, J. 1910. Le maestrichtien dans Ie nord-est de la
province de Constantine. Paris Bul Soc. geol. (ser. 4) 9:
275-276.

BOCK, S. 1926. Anaplodium stichopus ein neuer Parasit von der
Westkusto Skandinaviens. Zool. Bidr. Uppsala 10: 1-30.

BONNEVIE, K. 1900. "En eiendommelig ny molluskart der lever
hos ...Stichopus tremulus." Nyt Mag, Naturv, xxxvii: 335.

BOONE, L. 1933. Scientific results of cruises of the yachts
"Eagle" and "Ara", 1921-1928. William K. Vanderbilt
commanding. Bull. Vanderbilt Mar. Mus. Huntington 4:
68-164.

BORDAS, L. 1899. Anatomie et fonctions physiologiques des
organes arborescents ou poumons aquatiques de quelques
Holothries. C.R. Ac. Sci cxxvii: 568-570. (Oct.).

BOSSA, G. 1922. Azione della temperatura sui tessuti e sui loro
componenti colloidali : IV. Azione delle alte e delle basse
t~mperature, sui muscoli degli invertebrati. Arch. sci.
BioI. Napoli 3: 335-368.

BREGMAN, W.E. 1976. The growth of the sea cucumber Stichopus
japonicus in the Trosita Bay. Nauchnye Soob. Inst. BioI.
Morya Vladivostock 2.

BREGMAN, YU. E. 1974. The growth of the sea cucumber Stichopus
japonicus in the Trosita Bay. Referaty nauchnykh Rabot.
Inst. BioI. Morya Vladivostok 2: 31-33.

BREGMAN, YU. E. 1971. Interdependence of metabolism intensity
and growth rate in a sea urchin Strongylocentrotus
intermedius. 50: 1530-1538.

BRIKOV, V..A., WOLFSON, V.G. & VOROBEV, V.I. 1979. Single copy
and repetitive DNA sequences of Echinodermata. 2. Sequence
divergence. Molekuluarnay BioI. 13(1): 47-59.

BRUCE, W.S. 1912. Zoological results of the Scottish National
Antarctic Expedition. Nature London 90: 451.

BRUMBAUGH, J.H. 1980. Holothuroidea: the sea cucumbers.
136-145. IN: MORRIS, R.H., ABBOT,D.P. & HADERLIE, E.C.
Intertidal invertebrates of California. Stanford University
Press, Standford, California. i-xi, 1-690.

BRYKOV, V.A., VOLFSON, V.G. & VOROB'EV, V.I. 1979. Genome
structure and divergence of nucleotide sequences in
Echinodermata. Chromosoma 74(1): 105-124.

71



-4-

BURKE, R. D., BRAND, D.G. & BISGROVE, B.W. 1986. Structure of
the nervous system of the auricularia larva of Parastichopus
californicus. BioI. Bull. 170: 450-460.

BURTON, H. & BURTON, R. 1970. Sand dollar; sea cucumber; sea
lily; sea urchin; starfish. Purnell's Encyclopaedia of
Animal Life, BPC Publishing Ltd., London. pp 2015;
2068-2069.

BYRNE, H. 1986. The case for seasonal evisceration in the
holothuroid Eupentacta quinguesemita Selenka : a reply to
Pankboner and Cameron (1985f. Can. J.-Zool: 64: 2391-2392.

CAMERON, J.L. & FANKBONER, P.V. 1986. Reproductive biology of
the commercial sea cucumber Parastichopus californicus
(Stimpson). Can. J. Zool. 64: 168-175.

CAHERON, J.L. 1986. Observations on the ecology of the juvenile
life stage of the california ~ea-cucumber Parastichopus
californicus (Stimpson). Am. Zool.V26, N4: 41

CAHERON, J.L. & FANKBONER, P.V. 1984 .. Tentacle structure and
feeding processes in life stages of the commercial
sea-cucmber Parastichopus californicus. J. Expt. Har. BioI.
Ecolo. 81: 193-209.

CANNON, L.R.G. 1982. Endosymbiotic umagillids (Turbellaria) from
holothurians of the Great Barrier Reef. Zoologica scr.
11(3): 173-188.

CASO, M.E. 1965. Estudios sobre equinodermos de Mexico.
Contribucion al conocimiento de los holoturoideos de
Zihuatanejo y de la isla de Ixtapa (Primera parte). An&
Inst. BioI. Univ. Hex. 36: 253-291.

CHADWICK, H.G. 1924. On some abnormal and imperfectly devloped
specimens of the sea urchin Echinus esculentus. Proc. Zool.
Soc. London, pp. 163-172.

CHERBONNIER, G. 1980. Holothuries nouvelles ou peu connues de
mer Rouge (echinodermes). Bulletin Hus. natn. Hist. nat.
Paris (Zool.Biol.Ecol.anim.11(4). I

CHERBONNIER, G. 1980. Holothuries de Nouvelle-Caledonie.
Bulletin Hus. natn. Hist. nat. Paris (Zool.Biol.Ecol.anim.)
2 (3) •

CHERBONNIER, G. 1975. Note sur la presence, dans Ie golfe de
Guinee, de l'holothurie aspidochirote Stichopus badionotus
Selenka (= St. maculatus Greef). Bulletin Hus. natn. Hist.
nat. Paris (Zool.) no. 210: 631-637.

CHERBONNIER, G. 1965. Hblothurides. Result scient. Exped.
oceanogr. beIge. Eaux cot. afro Atlant. sud 3(11): 1-24.

CHERBONNIER, G. 1952. Les Holothuries de Quoy et Gaimard. Hem.
Inst. Sci. nat. Belg. (2) No. 44.

CHERBONNIER, G. 1951. Holothuries de l'Institut Royal des
Sciences Naturelles de Belgique. Hem. Inst. Sci. nat. Belg.
(2) No. 41.

CHERBONNIER, G. 1947. Note sur Stichopus rarigatus Semper
(Holothurie). Bull. Hus. Hist. nat. Paris (2) 19: 187-189.

CHOE,S. 1962. aiology of the Japenese Common Sea-Cucumber
Stichopus japonicus Selenka. Pussan Fisheries College,
Pussan nat. Univ. pp. 220-226 (English summary).

CLARK, A.H. & ROWE, F.W.F. 1982. Revised proposals for
stabilization of the names of certain genera and species of
Holothriodea Z.N. (S.)1782. Bulletin zool. Nom. 39(1): 29-35

72



-5-

CLARK, A.M. 1977. Starfishes and related echinoderms. British
Museum (Natural History), London: 1-160, illust.

CLARK, A.M. 1976. Ophiura Lamark, 1801 and Ophioderma Muller &
Troschel. Bulletin zool. Nom. 32(4): 265-267.

CLARK, H.L. 1954. Pepinos de mar (Holothuroidea). Biota 12:
23-29.

CLARK, H.L. 1942. The Echinoderm Fauna of Bermuda. Bull. Mus.
Compo Zool. Harvard 89: 367-391.

CLARK, H.L. 1920. Tropical Pacific H~loth~rioidea. Mem. Mus.
Compo Zool. Cambridge~ass. 39 No.4: 121-154.

CLARK, H.L. 1923. Scientific Results of the Expedition to the
Gulf of California in Charge of C.H. Townsend, by U.S.
Fisheries Steamship. Echinoderms from Lower California, with
Descriptions of new species~ Supplementary Report. Bul.
Amer. Mus. Nat. Hist. New York 48: 147 -163.

CLARK, H.L. 1914. The echinoderms of the Western Australian
Museum. Rec. W. Austral Mus. Perth 1: 132-173.

CLARK~ H.L. 1902. Notes on some North Pacific Holothurians.
Zool. Anz. xxv.: 562-564.

CLARK, E.V. 1902. Geological Notes on the Cliffs separating
Aldinga and Myponga Bays. Tr. R. Soc. S. Australia, xxiv:
1-5. (Aug.).

CLARK, H.L. 1899. The Holothurians of the Pacific Coast of North
America. Zool. Anz. xxiv: 162-171.

CLARK, H.L. 1898. Holothurians. John Hopkins University. iv.:
53-88.

COURTNEY, W.D. 1927. Fertilization in Stichopus californicus.
Pub. Puget sd. Mar. BioI. Sta. 5: 257-260.

COUTIERE, H. 1898. Observations sur quelques animaux des reeifs
madreporiques de Djibouti. Bull. Mus. Paris, 238-240.

CREAC'H, P.V. 1953. Sur la presence constante d'acide citrique
dans Ie teste calcaire des Invertebres. C.R. Acad. Sci.
Paris 287: 944-946.

CROZIER, W.J. 1921. Notes on some problems of adaptation. 7.
Regarding the pigmentation of Stichopus moebi~. BioI. Bull.
Wood's Hole Mass. 41: 112-116.

CROZIER,W.J. 1920. Notes on some problems of adaptation. 3.
The vo~ume of the Holothurians (Stichopus). BioI. Bull.
Wood's Hole Mass. 39: 130-132.

CROZIER, W.J. 1918. The amount of Bottom Material ingested by
Holothurians (Stichopus). J. Exp. Zool. Philadelphia Pa.26: 379-389.

CROZIER, W.J. 1916. The rhythmic pulsation of the cloaca of
holothurians. J. Exp. Zool. Philadelphia Pa. 20: 297-356.

CROZIER, W.J. 1915. The rythmic pulsation of the cloaca of
holothurians. Science, N~w York N.Y. 41: 474.

DASILVA, J., CAMERON, J.L., & FANKBONER, P.V. 1986. Movement and
orientation patterns in the commercial sea cucumber
Parastichopus-californicus. Mar. Behav. Physiol. 12:133-147.

DAWBIN, W.H. 1950. A guide the Holothurians of New Zealand.
Tuatara Wellington N.Z. 3: 33-41.

DAWBIN, W.H. 1949. Auto-evisceration and the regeneration of
viscera in the holothurian Stichopus mollis (Hutton).
Trans. Proc. Roy. Soc. N.Z. 77: 497-523.

73



normal dans la s~rie animale (Animaux
Ann. Soc. Linn. Lyon, xlvii: 93-97.

1986. Holothurian survival

-6-

DAWBIN, W.H. 1949. Regeneration of the alimentary canal of
Stichopus mollis (Hutton) across a mesenteric adhesion.
Trans. Proc. Roy. Soc. N.Z. 77: 524-529.

DEFLANDRE-RIGAUD, M. 1952. Contribution A la syst~matique des
solerites d'Holothurides fossiles. Bull. Inst. oceanogr.
Monaco No. 1012: 1-12.

DEICHHANN, E. 1954. The holothurians of the Gulf of Mexico. U.S.
Fish Comm. 55: 381-410.

DEICHHANN, E. 1946. Shallow water holothurians from Cabo de
Hornos and-aojacent waters."-An.-Mus-.Argent. B. Aires 42:
325-351.

DEICHHANN, E. 1940. Report on the holothurians, collected by the
Harvard Havana expeditions 1938 and 1939 with a revision of
the Molpadonia of the Atlantic Ocean. Mem. Soc,. cubana
Hist. nat. 14: 183-240.

DEICHHANN, E. 1937. The Templeton Crocker Expedition. IX.
Holothurians from the Gulf of California and Clarion Island.
Zoologica New York 22: 161-176.

DEICHMANN, E. 1930. The Holothurians of the Western Part of the
Atlantic Ocean. Bull. Mus. Compo ZOol. Harvard 71: 43-236.

DEICHMANN, E. 1926. Report on the Holothurians collected by the
Barbados Antigua Expedition from the University of Iowa.
Univ. Iowa. Studies Iowa 14: 9-21.

DENDY, A. & HINDLE, E. 1907. Some additions to our knowledge of
the New Zealand Holothurians. London, Proc. Linn. Soc.,
Zool. 30: 95-125.

DENDY, A. 1897. Observations on the Holothurians of New Zealand;
with descriptions of four new species, and an appendix on
the development of the wheels in Chirodota. J. Linn. Soc.
xxvi: 22-52.

DIMOCK, R.V. 1977. Effects of evisceration on oxygen consumption
by Stichopus parvimensis Clark. J. expo mar. Biol.Ecolo.
28: 125-132.

DIMOCK, R.V., JR. 1971. Ecological and physiological aspects of
host recognition by a symbiotic polychaete. Diss. Abstr.
Int. 31B: 6995.

DOEDERLEIN, L. 1900. Arktische und subaktische Holothurien.
Fauna Arcticavol. i, lief i, pp. 135-178.

DOHANTAY, J.S. 1936. The ecological distribution of the
echinoderm fauna of the Puerto Galera Marine Biological
Station. Natural apple Sci. Bull Manila 5: 385-403.

DOMANTAY, J.S. 1933. Littoral Holothuroidea of Port Galera Bay
and adjacent waters. Natural apple Sci. Bull. Manila 3:
41-101.

DOLLFUS,R.P. 1924. Contribution c\ la faune des invert~bres du
banc de Rockall. Bul. Inst. Ocean. Monaco NO. 438: 1-28.

DOUMEN, C. & DECLEIR, W. 1984. Lactate and malate dehydrogenase
activities in the longitudinal muscle of Stichopus regalis.
Comparative Biochem. Physiol. (B) 77(2): 373-378.

DROZDOV, A.L., KASYANOV, V.L. & REUNOV, A.A. 1986. The gonad
ultrastructure in holothuria Stichopus japonicus.
Tsitologiya 28: 1256.

DUBOIS, R. 1901. Du cuivre
marins et terrestres).

DYBAS, L. & FANKBONER, P.V.

74



-7-

strategies - mechanisms for the maintenance of a
bacteriostati~ environment in the celomic cavity of the sea
cucumber, Parastichopus californicus. Dev. Compo
Immunol. 10: 311-330.

DYER, H.P, FRY, W.G. & FRY, P.O. 1981. Results from North Sea
benthos surveys. Porcupine Newsl. 2(1): 12-14.

EDWARDS, C.L. 1907. The Holothurians of the north Pacific coast
of North America collected by the Albatross in 1903.
Washington, D.C., Smithsonian Instl., u.S. Nation. Hus.rProc--:33 , No. 1558: 49-68-- . -

EKMAN, s. 1926. Systematisch-phylogenetische Studien uber
Elasipoden und Aspidochiroten. Zool. Jaarb. (Anat). 47:
429-540.

ELYAKOV, G.B., KALINOVSKAYA, N.I., STONIK, V.A. & KUZNETSOVA,
T.A. 1980 Glycosides of marine inverebrates - 6. Steroid
gycosides from holothurian Stichopus japonicus. Comparative
Biochem. Physio1. (B) 65(2): 309-314.

EMSON, R. H. & WILKE, I.C. 1980. Fission and autotomy in
echinoderms. Oceanogr. Mar. BioI. Ann. Rev. 18: 155-250.

ENGEL, H. 1933. Resu1tats scietifques ju voyage aux Indes
Orientales Noerlandaises Vol. III Fase. 14. Holothuries.
~em. Mus. Roy. Hist. nat. Belg. Hors Ser e 3 13: 1-42.

ERWE, W. 1919. Holothurien aus dem Roten Meer. Berlin Mitt.
zool. Hus. 9: 177-189.

FANKBONER, P.V. & CAMERON, J.L. 1985. Seasonal atrophy of the
visceral organs in a sea cucumber. Can. J. Zool. 63:
2888-2892.

FANKBONER, P.V., CAMERON, G.L. & SMITH, T. 1981. Annual loss
of the gut by the sea cucumber Parastichopuscalifornicus
(Stimpson). (Abstract). 62nd Annual Heeting of the Western
Society of Natura.lists, Santa Barbara, California. p. 18.

FARMER, W.H. 1964. One hundred common marine animals of San
Diego. OCC. Pap. San Diego Soc. nat. Hist. No. 14: 1-47.

FAVAROV, V.V. & VASKIVSKTM, V.E. 1971. Alginases of marine
invertebrates. Compo Biochem. Physio1. 38B: 689-696.

FECHTER, H. 1972 Untersuchung uber den Wasserwechse1 der Seeige1
und seine Bedeutung fur Atmung and Exkretion. Helgo1aander
wiss. Merresunters. 23 (1): 80-99.

FENWICK, G.D. & HOMING, 0.5., JR. 1980. Echinodermata of the
Snares Islands, southern New Zealand. New Zealand J. mar.
freshw. Res. 14(4): 437-445.

FIEDLER, K. 1893. Echinoderm Spermatogenesis. Anat. Anz. viii:
487-493. (june) .

FILIHONOVA, G.F.L. 1979. Functional morphology of the feeding
systems of Echinodermata. Izdatel'stvo "Nauka', Leningrad:3-119.

FISHER, W,K. 1922. A new sea-star from Hong Kong. Ann. Hag.
Nat. Hist. London 10: 415-418.

FISHER, W, K. 1907. The Holothurians of the Hawaiian Islands.
Washington, D.C., Smithsonian Inst, U. S. Nation. Hus.,
Proc., 32: 637-744.

FONTAINE, A. 1953. The shallow-water echinoderms of Jamaica.
Part IV. the sea cucumbers (class Ho10thuriodea.) Nat. Hist.
Notes nat. Hist. Soc. Jamaica Nos. 62-63.

FUERTH, O. V. 1900. Ueber die Eiweisskorper der

75



-8-

FUERTH, O. V. 1900. Ueber die Eiweisskorper der
Kaltbiitermuskeln und ihre Beziehung zur Warmestarre.
Zeitschr. physiol. Chern.xxxi, pp 338-352.

FURUKOHRI, T. 1971. Some properties of myosin B from sea
cucumber longitudinal muscle. Sci. Rep. Tohoku Univ. (BioI.)
35: 31-40.

GARDINER, J.S. 1901. The Maldive and Laccadive Groups, with
notes on other coral fromations in the Indian Ocean. Fauna
& Geogr. MaId. Laccad. Archip. I: 12-50.

GISLEN, T. 1938. Crinoids of French Indo-ChTna and the
Macclesfield Bank. K. fysiogr. Sallsk. Lund Forb. 7: 1-21.

GIESE, A.C. 1966. Lipids in the economy of marine invertebrates.
Physiol. Rev. 46: 244-298.

GJIKNURI, L. 1976. Dis te dhena mbi ekinodermatet e zones Vlore
- Himare. Buletin Shkenc. Nat. 29(4): 89-97.

GOTHLIN, .G.F. 1913. Die doppelbrechenden Eigenschaften des
Nervenewebes. Ihre Ursachen und ihre biologischen
Konsequenzen, Stockholm Svensk. Vet. Akad. Handl. 51: 1-92.

GRAVELY, F.H. 1927. Echinodermata: in the littoral fauna of
Krusadai Island in the Gulf on Manaarm with appendices on
the vertebrates and plant'. B~l. Madras Govt. Mus. Madras
N. S. 1: 163-173.

GREEN, C.R. 1982. Intramembrane particle movement revealed by
stu&y of an intercellular junction. Journal Microsc. Lond.
125 (2): 201-206.

GREEN, C.R. 1981. Fixation-induced intramembrane particle
movement demonstrated in freeze-fracture replicas of a new
type of septate junction in echinoderm epithelia. J.
Ultrast., Res. 75(1): 11-22.

GREEN, C.R., BERQUIST, P.R. & BULLIVANT, S. 1979. An
anastomosing septate junction in endothelial cells of the
phylum Echinodermata. J. Ultrast. Res. 68(1): 72-80.

GRIEG, J.A. 1932. Echinodermata Rep. Sci. Res. "Michael Sars" N.
Atlantic Exped. 1910 Bergen 3(2): 1-47.

GRIEG, J.A. 1928. The Folden Fiord, Echinodermata. Tromse Mus.
Skifter 1(7): 1~12.

GRIEG, J.A. 1927. Echinoderms from the West Coast of Norway.
Nyt. Mag Naturv Oslo 65: 127-136.

GRIEG, J.A. 1896. Om echinoderm-faunaen i de veslandske fjorde.
Bergens Hus. Aarbog.

HABE, T. 1952. Parasitic gastropods found in echinoderms form
Japan. Publ. Seto mar. bioI. Lab. 2: 73-85.

HALSTEAD, B.W. 1965. Poisonous and venomous marine animals of
the world. Vol. 1 Invertebrates. pp. 537-662.

HANSEN, B. 1975. Scientific results of the Danish deep-sea
expedition round the world 1950-52. Systematics and biology
of the deep-sea holothurians. Part. I Elasipoda. Galathea
Rep. 13: 1-262.

HARBO, R. 1982. Diving fishermen. Diver, (June): 20-23.
HARVEY, E.N. 1915. The permeability of cells for acids.

Washington D.C. Papers from Dept. Har. BioI. Carnegie Inst.
Washington 8: 145-155.

HAUKSSON, E. 1979. Feeding biology of Stichopus tremulus, a
deposit-feeding holothurian. Sarsia 64(3): 155-160.

HEDING, S.G. 1942. Holothurioidea II. Danish Ingolf-Exped.

76



-9-

4(13): 1-39.
HEILPRIN, A. 1889. Philadelphia: 8vo. Holothuroidea pp.

136-142.
HEILPRIN, A. 1a88. Contributions to the Natural History of the

Bermuda Islands. PAc. Philad. pt. iii. Echinodermata, pp.
309-318.

HENRI, V. 1903. !tude des contractions musculaires et des
rl!flexes chez Ie Stichopus reaalis. C.R. Ac. Sci. exxxvii:
669-670.
Etude physiologiquedes muscles- n,ngi t-udinaux chez le--
Stichopus regalis. C.R. Soc. BioI. Iv: 1194-1195.

Hl!:ROUARD, E. 1898. Holothuries provenant des campagnes des
yachts Princesse-Alice et Hirondelle ii. (1898-1915). Res.
camp. sci. Monaco 66: 1-161.

Hl!:ROUARD,E. 1903. Traite de zoologie concrl!te. III. Les
!chinodermes. 8vo. Paris Schleicher.

Hl!:ROUARD,E. 1896. Note prl!liminaire sur Ie Holothuires
provenant des draguages du Yacht Princesse-Alice. Bull.
Soc. zool. France, xxi: 163-168.

HERREID, C.F., DEFESI, C.R. & LARUSSA, V.F. 1977. Vascular
follicle system of the sea-cucumber Stichopus moebii.
Journal Morph. 154: 19-38.

HERREID,'C.F., LARUSSA, V.F. & DEFESI, C.R. 1976. Blood vascular
system of the sea-cucumber Stichopus moebii. Journal Morph.
150: 423-451.

HERREID, C.F.,II., LARUSSA, V.F. & DEFESI, C.R. 1971. Blood
vascular system of the seacucmber. Stichopus moebii.
Journal Morph. 150(2): 423-452.

HERREID, C.F.,II, DEFESI, C.R. & LA RUSSA, V.F. 1971. Vascular
follicle system of the sea cucumber, Stichopus moeba.
Journal Morph. 154(1): 19-38.

HEYDE, H.C. 1923. Petites contributions a la physiologie
comp.aree. IV. Sur l'excretion chez les echinodermes • Arch.
Neerl. Sci. HoI. Haarlem 8: 151-159.

HILL, R.B. & REINSCHMIDT, D. 1976. Relative importance of the
antioxidant and anesthetic properties of propylene
phenoxetol in its action as a 'preservative' for living
holothurians. Journal Invert. Path. 28(1): 131-135.

HO, J.S. 1982. Copepoda associated with echinoderms of Japan.
Annual Rep. Sado mar. BioI. Stn. Niigata Univ. No. 12:
33-61.

HOLLAND, N.D. 1981. Electron microscopic study of development in
a sea cucumber, Stichopus tremulus(Holothuroidea), from
unfertilizied egg through hatched blastula. Acta zool.,
Stockh. 62(2): 89-111.

HORNELL, J. 1917. The Indian beche-de-mer industry: Its his~ory
and recent revival. Madras Fish. Dept. Bull. Madras 11:
1-51.

HOUKOU PRODUCTION TEAM. 1976. A study on the artificial breeding
and cultivation of Stichopus japonicus Selenka. Studia mar.
sin. No. 11: 173-182.

HUET, M. 1966. Etude de la rl!generation chez Asterina gibbosa
Penn. par la methode de l'irradation aux rayons x. C. r.
Seance Soc. BioI. 160: 466-469.

HUFTY, H.M. & SCHROEDER, P.C. 1974. A hormonally active

,77



-10-

substance produced by the ovary of the holothurian
Parastichopus ca1ifornicus. General compo Endocr. 23(3):
348-351.

HUMPHREYS, W.F & LOTZEN, J. 1972. Studies on parasitic
gastropods from echinoderms. 1. On the structure and biology
of the parasitic gastropod Megadenus canthare110ides n.sp.,
with comparisons on Paramegadenus n.g. Bio10giske Skr.
19(1): 1-27.

HUMPHREYS, T.1972. Measurement of messenger RNA entering
polysomes upon fertilization of sea~tirchin eggs. Dev1.
Bio1. 26: 201-208.

JENSEN, H. 1975. Ultrastructure of the dorsal hemal vessel in
the sea-cucumber Parastichopus tremu1us. Cell Tissue Res.
160 (3): 355-369.

JESPERSEN, A. & LOTZEN, J. 1971. On the ecology of the
aspidochirote sea-cucumber Stichopus tremu1us. Norw. J.-
Zool. 19: 117-132.

JOHNSON, M. E. & SNOOK, H. J. 1955. Seashore animals of the
Pacific Coast. Dover Pub1., Inc., New York. 659 PP.

JOHNSON, P.T. & CHAPMAN, F.A ..1971. Comparative studies on the
in vitro response of bacteria to inverebrate body fluids. 3.
Stichopus tremu1us. Journal of Invert. Path. 17: 94-106.

JONDELIUS, U. 1986. 'Epidermal ultrastructure of Anoplodium
stichopi, a flatworm endosymbiotic in Stichopus tremu1us.
Zoomorph. 106: 254-259.

JORDAN, A.J. 1973. On the ecology and behaivor of Cucumaria
frondosa at Lamoine Beach, Maine. Dissertation Abstr. Int.
34B (2).: 632-633. '

JORDAN, H. 1916. Ober "ref1exarme" Tiere. IV. Die Ho10thurien.
Zool. Jahrb. Jena 36: 109-156.

JOSHUA, E.C. & CREED, E. 1915. South Australian Holothuroidea
with descriptions of new species. Sde1aide Trans. R. Soc.
S. Austr. 39: 16-24.

JOSHUA, E.C. 1914. Victorian Ho10thuroidea, with descriptions of
new species. Me1bourneProc. R. Soc. Vict. N.S. 27:1-11.

JOURDAN, E. 1883. Recherches sur l'histo10gie des ho10thuries .
. Ann. Mus. Hist. nat. Marseille, 1(6): 1-64. -

JUNQUEIRA, L.C .U., MONTES, G. S., HOURAW, P.A.A., CARNEIRO, J.,
SALLES, L.M.H. & BONETTI, S.S. 1980~ Co11agen-proteog1ycans
interaction during autotomy in the sea cucumber Stichopus
badionotus. Revue can. Bio1. 39(3): 157-164.

JUST, E.E. 1927. Decolorization wave of pigment granules in the
jelly hull of the inseminated egg of Echinarachnius parma
exposed to dilute seawater during the process of membrane
separation. Anat. Rec. Philadelphia 37: 147-148.

KALINOVSKAYA,N.I., KUZNETSOVA, T.A. & ELYAKOV, G.B. 1983. Sterol
composition of the Pacific ho10thurian Stichopus japonicus
Se1enka. Comparative Biochem. Physio1. (B) 74(3): 597-601.

KASYANOV, V.L., KUKIN, A.F., MEDVEDEVA, L.A. & YAKOVLEV, YU.H.
1976. Spawning seasons and gonadal changeds of common
species of bivalves and echinoderms form the Vostok Bay
during summer periods. Sbornik Rab. Inst. Bio1. Morya No.5:157-167. .

KAWAGUTI, S. 1965. Electron microscopy on the intestinal wall of
the sea-cucumber with special attention to its muscle and

78



-11-

nerve plexus. BioI J. Okayama Univ.10: 39-50.
KIAER, H. 1904. Animal Life, Drobaksund. Nyt. Mag. Naturv.

xlii, pp. 61-89.
KINDRED, J.E. 1921. The cellular elements in the perivisceral

fluid of echinoderms. BioI. Bull. ~ood's Hole Mass. 46:
228-251.

KISHIMOTO,T., KURIYAHA, R., KONDO,H. & KANATANI, H. 1982.
Generality of the action of various maturation-promoting
factors. Experimintal Cell Res. 137(1): 121-126.

KISHIHOTO, T. & KANATANI, H. 1980. Induction & oocyte maturation
by disulfide-reducing agent in the sea cucumber Stichopus
japonicus. Development Growth Diffn. 22: 163-167.

KOEHLER, R. 1896. !chinodermes de la Baie d'Amboine. Rev.
Suisse. Zool. iii: 275-293.

KOEHLER, R. 1893. Une excursion zoologique a Cette. 8pp. Lyon,
8vo.

KOENIG, A. 1a93. Hemispeiropsis comatula, eine neue Gattung der
Urceolariiden. SB. Ak, Wien, ciii(l): 55-60.

KONINGSBERGER, J.C. 1904. Tripang en Tripangsvisscherij in
Neder1andsch-Indii. Hed. Plantentuin Javw. lxxi: 1-72.

KOLOSVARY, G. VON. 1937. Die Echinodermen des Adriatischen
Heeres. Eine Aufarbeitung der Echinodemen-Sammhung der
ungarisechen. Festschriff Embrik Strand 2: 433-473.

KOZLOFF, E. N. 1983. Seashore life of the Northern
Pacific Coast. U. Wash. Press, Seattle. 310 pp.

KROPP, R.K. 1983. Response, of five holothurian species to
attacks by predatory gastropod Tonna perdix. Pacific Sci.
36 (4): 445-452.

KULIKOVA, V.A. 1973. Izvestiya tikhookean. nauchno-issled.
Inst. ryb. Khoz. Okeanogr. 91: 84-86.

LALOU, S. 1904. R~gulation osmotique des liquides internes chez
les Holothuries. C.R. Soc. BioI. Iv: 1244-1245.

LAMBERT, P. 1986. Northeast Pacific Holothurians of the genus
Parastichopus with a description of a new species,
Parastichopus leukothele. Can. J. Zoo. 64: 2266.

LAHBERTS, A.E. 1911. Environmental impact on a Samoan coral
reef: a resurvey of Hayor's 1917 transect. Pacific Sci.
31(3): 309-319.

LAMPERT, K. 1896. Die von Dr. Stuhlmann in den Jahren 1888 und
1889 an der Ostkuste Afrikas qesammelten Holothurien. Ht.
Hus.Hamburg, xiii: 49-71.

LAHPERT, K. 1885. Die Seewalzen, Reisen im Archipel der
Philippinen von Dr. C. Semper. 2 Theil iv. iii. Wiesbaden
4-312.

LEIBSON, N.L. 1982. An odd way of regeneration of the intestinal
epithelium at season rearrangement of the intestine in the
holothurian Stichopus japonicus. Arkhiv Anat. Gistol.
Embryol. 82(1): 74-80.

LEVIN, V.S. 1982. Dalnevostochnow Knizhnoe izdatestvo,
Vladivostok: 1-191.

LEVIN, V.S. 1979. Priroda. Hosk. (4): 101.
LEVIN, V.S. 1979. The discovery and some ecological

charateristics of Stichopus japonicus in the intertidal
zone. Biologiya Horya, Vladivostok (3): 90-91.

LI, J.Z., BAO, C.X., CHEN, G.Z., ZHANG, G.Z., FAN, H.Z. & CHEN

79



-12-

J.D. 1985. Antithrombin activity and platelet aggregation
by acid-mucopolysaccharides isolated from Stichopus
japonicus Selenka. Acta Pharmacologica sinica 6: 107-110.

LIAO, Y. 1980. The aspidochirote holothurians of China with
erection of a new genus. 115-120. IN: Jangoux, H. ed.,
Echinoderms: Present and Past, A. A. Balkema, Rotterdam.
428 pp.

LINTON, E. 1907. Note on the Habits of Fierasfer.affinis. Amer.
Nar., Boston. Mass., 41: 1-4.

LO BIANCO~- S.' 1899. Nofizie-biologiche riguardanti specialmente
il periodo di maturitA sessuale degli animali del golfo di
Napoli Mt Stat. Neapel, xiii: 448-573.

LUDWIG, H. 1883. Vderzeichniss der Holothurien des Kieler
Museums. Ber. Oberh. Ges. xxii.: 155-176.

LUDWIG, H. 1905. Einwiedergrefundengs Tier : Rhabdomolgus ruber
Keferstien. Sool. Anz. xxvii: 458-459.

LOTZEN, J. 1979. Studies on the Life-History of Enteroxenos
bonnevie, a gastropod enodoparasitic in aspidochirote
holothrians. Opehlia, 18: 1-51.

HacGINITIE, G. E. & MacGINITIE, N. 1949. Natural History of
marine animals. McGraw-Hill Book Co., New York, 473 pp.

McDANIEL, N. 1982. The giant sea cucumber. Diver
(March): 26-27.

McNAIR, D. 1982. Fish of the month: sea cucumbers. Pac. Fish.
3 (September) : 47-52.

MALTSEV,I.I., STONIK,V.A., KALINOVSKY, A.I. & ELYAKOV, G.B,. 1984.
Triterpene glycosides from sea-cucumber Stichopus japonicus
Selenka. Compo Biochem, Physiol. (B) 78: 421-426.

MARGOLIN, A.S. 1976. Swimming of the sea cucumber Parastichopus
californicus in response to sea stars. Ophelia 15(2):
105-114.

MARUSHKINA, N.B. & GRACHEVA, N.S. 1978. An autoradigraphical
study of proliferative activity of the oesophageal
epithelium in Stichopus japonicus after autotomy.
Tsitologiya, Lenigr. 20(2)~ 173-178.

MARUSHKINA, N.B. & GRACHEVA, N.D. 1978. Autoradiographical study
of the proliferative activity of the intestinal epithelium
in Stichopus japonicus under normal conditions and after
autotomy. Tsitologiya, Lenigr. 20(4): 426-431.

MARUSHKINA, N.B. & GRACHEVA, N.D. 1976. Autoradiographical study
of the proliferative activity of a oesophageal epithelium in
Sticopus japonicus. Tsitologiya, Lenigrad 18(10):
1213-1219.

HARTYNOVA, M.G., GORYUNOVA, L.B., BLINOVA, M.I. 1986.
Morphological study of celomocytes of the sea-cucumber
Stichopus japonicus. Acad. Sci. USSR, Inst. cytol.
Biologiya Morya-Marine Biology. 1: 41.

MASSY, A.L. 1920. The Holothuroidea of the Coasts of Ireland.
Dublin Sci. Proc. R. Dublin Soc. N. S. 16: 37-62.

MATSUMURA, T., SHINMEI, H. & NAGAI, Y. 1973. Disaggregation of
connective tissue : prepatation of fibrous components from
sea cucumber body wall and calf skin. Journal Biochem.
Tokyo 73: 155-162.

MATSUNO, T., SAKUSHlMA, A. & ISHIDA, T. 1973. Seasonal
variations of saponin and its distribution in the body of

80



-13-

the sea-cucumber, Stichopus japonicus. Bulletin Jap. Soc.
scient. Fish. 39 (3): 307-310.

MATSUNO, T. & ITO, T. 1971. Gonadal pigments of sea-cucumber
Stichopus japonicus Selenka. Experientia 27: 509.

MAYER, B. 1937. Die Holothurien der Adria, insbesondere der
kuste von Rovigno. Thalassia 2 (9): 1-54.

MEYERHOF, O. 1928. Ueber der Verbreitung der
argininphosphor-saure in der Muskulatur der Wirbellosen.

___ Arch. sci. bio1. ~apoli 12: 536-548.
MITSUKURI, K. 1904. Notes on the habits and life-history of

Stichopus japonicus Selenka. Annot. zool. Japan. pp. 1-21.
MOKRETSOVA, N.D. 1976. Early developmental stages of Stichopus

japonicus var. armatus Se1enka under artificial rearing.
Zoologicheskii Zh. 56(1): 79-85.

MORIARTY, D.J.W. 1982. Feeding of Holothuria atra and Stichopus
chloronotus on bacteria, organic carbon and organic nitrogen
in sediments of the Great Barrier Reef. Australian J. mar.
freshw. Res. 33(2): 255-263.

MORTENSEN, T. 1926. Echinoderms of New Zealand and Auckland
Campbell Islands. III. Hedd. nat. 79: 261-420.

MORTENSEN, T. 1924. Pighude (Echinodermer). Danmarks Fauna
Kobenhavn pp. 1-274.

MOTOKAWA, T. 1984. The viscosity change of the body wall dermis
of the sea"-cucumber Stichopus japonicus caused by mechanical
and chemical stimulation. Compo Biochem. Physiol. B 77(3):
419-423.

HOTOKAWA, T. 1982. Fine structure of the dermis of the body wall
of the sea cucumber, Stichopuschloronotus, a connective
tissue which changes its mechanical properties. Galaxea
1 (2): 55-64.

MOTOKAWA~ T. 1981. The stiffness change of the holothurisan
dermis caused by chemical and electrical stimulation.
Comparative Biochem. Physiol. B 70(1): 41-4a.

MOTOKAWA, T. 1979. Change in the stiffness of the holothurian
dermis. Zoological Mag, Tokyo 88(4): 511.

MOTTET, M.G. 1976. The fishery biology and market preparation of
sea"'cucumbers. Washington'Department of Fisheries Technical
Report NO.22: 43pp.

MUTHY,S.N.S. & A. DER NARDEROSIAN. 1972. Isolation and
identification of toxic saponin principles from sea
cucumbers. Food-Drugs sea Conf. Roc.: 181-197.

MUSCAT, A.M. 1982. The population biology and ecology of
Parastichopus parvimensis a deposit feeding holothurian.
p. 319 IN Lawrence, J. H. ed. Echinoderms: proceedings of
the international conference, Tampa Bay. A. A. Kalkema,
Rotterdam.

NICHOLS, A.R. 1902. A list of Irish echinoderms. Being a report
form the Fauna and Flora Committe, P. Irish Ac. (3), xxiv,
Sect. B: 231-267.

NIZOVSKAYA, L.V. & ARRONET, V.N. 1975. Specific features of
changes in the nucleus structures in Holothurioidea
oogenesis. Tsitologiya, Leningrad 17(3): 238-243.

NIZOVDKAYA, L.V. 1971. The growth of oocytes and
nuclear-cytoplasmic interrelations in the sea-cucumber
Stichopus japonicus. Referaty nauchnykh Rabot. Inst. Bio1.

81



-14-

Morya Vladivostok 2: 168-171.
NOBRE, A. 1930. Echinodermes de Portugal. Porto. 50-74.
NORDGAARD, o. 1905. Hydrographical and biological investigations

in Norwegian fiords. Bergens Mus. Skrift, 4to, 1-256.
NORMAN, A.M. 1902. Notes on the natural history of East Finmark,

Echinodermata. Ann. Nat. Hist. (7) xii: 407-417.
ODINSTOV, V.S. 1981. Nitrogen fixation (acteylene reduction) in

the digestive tract of some echinoderms from Vostok Bay in
the Sea of Japan. Marine BioI. Lett. 2(5): 259-263.

OHSHIMA, H. 1935. Komereeblaj Holoturioj de Riukin. Bul. sci.
Fak. terk. Kjudi Umov. 6: 139-155.

OHSHIMA, H. 1932. Albionismo en holoturioj. Annot. zool. jape
13: 461-466.

OHSHIMA, H. 1927. Piknogonoj alkro@igantaj al holoturioj. Bul.
Sci. Fak. Terkult Kjusu Univ ..2: 380-388.

OHSHIMA, H. 1927. Notes on some Pycnogons living semiparasitic
on Holothurians. Proc. Imp. Acad. Tokyo 3:610-613.

OHSHIMA, H. 1915. Report on the holothurians collected by the
United States Fisheries Steamer "Albatross" in the
North-western Pacific. Washington D.C. Smithsonian Inst.
Nation. Mus. Proc. 48: 213-291.

OSTERGREN, H. 1938. Studien ijber die Seewalzen. GOteborgs
Vetensk-Samh. Handl. (5) B 5 4: 1~151.

OSTERGREN, H. Zur Anatomie der Dendrochiroten, nebst
Beschreibungen neuer Arten. Zool Anz. xxi: 102-110.

PANNING, A. 1944. Dio Trepang Fiseherei. Mitt. Hamburg. Zool.
Mus. Inst. 49: 2-40.

PARIS, J. & PETIT, G. 1969. Premi~res donn~es sur l'installation
d'une biocenose laqunaire exp~rimentale. Act. Soc. linn.
Bordeux 105A.

PARKER, G.H. 1922. The Locomotion of the holothurian. Sticopus
panamensis Clark. J. Exp. Zool. Philadelphia 33: 205-208.

PARRISH, J.D. ~972. A study of predation on tropical
holothurians at Discovery Bay, Jamaica. Atoll Res. Bull.
No. 152: 6.

PAWSON, D.L. 1970. The marine fauna of New Zealand: sea
cucumbers. Mem. N.Z. oceanogr. Inst. No. 52: 1-69.

PAWSEY, E.L. & DAVIS, S.M. 1924. keport on exploratory voyages
to Lousy Bank and adjacent areas. Fish Invest. Gt. Britain
11 7 No.2: 1-20.

PEARSON, J. 1902. Report on the Holothuriuoidea collected by
Professor Herdman, at Ceylon. Pt.1 supplementary Report, v:181-208.

PERRIER, R. 1906. Holothuries antarctiques du Mus~um d'Histoire
naturelle de Paris. Ann. Sci. Nat. (9): 81-146.

PERRIER, R. 1903. Holothuries. Exped du "Travailleur" et du
"Talisman" pp. 273-554. Paris, Masson.

PERRIER,R. 1902. Examen critique de quelques esp~ces
d'Holothurides abyssales. Bull. Mus. Paris: 342-345.

PETRAUSKIENE, L. 1982. Reactions of some Echinodermata and
Crustacea of the Sea of Japan in the electric fields. Acta
hydrobiol. lituan. 3: 72-86.

PHILIP, G.M. 1982. A Pleistocene occurrence of the cidaroid
echinoid genus Phyllacanthus in New Zealand. New Zealand'J.
Geol. Geophys. 25(3): 363-366.

82



-15-

PIROKII, L.I. & BERDYSHEV, G.D. 1971. Incorporation of
radioactive phosphorus into muscle nucleic acids of flatfish
and trepang. Nauchnye Soob. Inst., Biol Morya Vladivostok
2: 184-186.

PIRSKIJ, L.I. & B£RDYSHEV, C.D. 1972. Ontogenetic changes in DNA
content of the intestine in the trepang stichopus japonicus.
Zhurnal evol. Biokhim. Fiziol. 8(1): 90-92.

POPOV, A.M., ROVIN, YU. G., ANISIMOV, M.M., LIKHATSKAYA, G.N. &
ST~IGINA, L.I. 1982. Effect of triterpene glyc~sides on the
stability of bilayer lipid membranes containing different
sterines. Biofizka 27(5): 827-831.

PROSSER, J. & JUDSON, J~ 1952. Pharmacology of haemal vessels of
Stichopus. Biol. Bull. 102: 249-251.

ROKOV, V.A. 1982. Growth rates and duration of life in the sea
cucumber Stichopus japonicus in the Possiet Bay. Biologiya
Mory~. Vladivostok (4): 52-54.

RICKETTS, E.F., CALVIN, J., HEDGPETH, J. W. & PHILLIPS, D. W.
1985. Between Pacific Tide~. Stanford University Press,
Stanford, California. 652 pp.

RIEDL, R. 1964. Fauna und flora der Adria. Hamburg. Verlag Paul
Parey.

ROBERTS, D. & BRYCE, C. 1982. Further observations on
tentacular feeding mechanisms in holothurians. Journal expo
mar. Biol. Ecol. 59(2-3): 151-163.

ROBERTSON, D.A. 1972. Volume changes and oxygen extraction
efficiency in the holothurian, Stichopus mollis (Hutton).
Comparative Biochem. Physiol. A 43(4): 795-800.

ROBERSON, J.D. 1980. Osmotic constituents of some echinoderm
muscles. Comparative Biochem. Physiol. A 67(4): 535-543.

SAVELJEVA, T.S. 1941. Zur Holothurienfauna der meere des Fernen
Ostens der USSR. Invest. Far E. SEas USSR. Moscow 1:
99-103.

SCHMIDT, W.J. 1925. Ober die Lage der optischen Achse in den
Kalkkorpern der Holothurien und ihre Bedeutung.

SCHNEIDER, R. 1924. Verbreitung und Bedeutung des Eisens im
animalischen organimus. Arch. Natg. Berlin Abt. A 90 pt.
iv: 1-48.

SCHORYGIN,A.A. 1929. Die Echinodermen des Barentmeeres. Ben.
Wiss. Meerisinst. Moscow 3, 4: 1-128.

SCHROEDER, P.C. & HUFTY, H.M. 1976. A hormonally active
substance produced by the ovary of the holothurian
Parastichopus californicus. Colloques into Cent. natn. Res.
scient. No. 251: 207-211.

SELENKA, E. 1867. Beitrage zur Anatomie und Systematik
der Holothurien. Z. wiss. Zool. 17: 291-374.

SELLA, A. & SELLA, M. 1940. Ltindustrie del Trepang. Thalassia.
Rovigno 4, 5: 1-11.

SEMPER, C. 1868. Rei en im Archipel der Philippinen. Zweiter
Theil. Wissenchaftliche Resultate. Erster Band. Holothurien.
4to, Hefte iv. andv. pp 101-288.

SEVERIN, SE., BOLYREV, A.A. & LEBEDEV, A.V. 1971. Nitrogenous
extractive compounds of muscle tissue of invertebrates.
Comparative Biochem. Physiol. B 43(2): 369-381.

SHEIKH, Y.M. & DJERASSE, C. 1977. Biosyntheses of sterols in the
sea cucumber Stichopus californicus. Tetrahedron Lett. 36:

83



-16-

3111-3114.
SHIBAEVA, V. I., ELYAKOVA, L.A. & OVODOV, Y.S. 1970. Pectic

substances of Zosteraceae III. Zosterinase activity of some
invertebrates. Compo Biochem. Physiol. 36: 183-187.

SHIDA, H. 1971. Electron microscopic studies on the longitudinal
muscle of the sea cucumber Stichopus japonicus. Sci. Rep.
TohokuUniv. (BioI) 35: 175-187.

SHINAGAWA, A., SHIOMI,K .., YAMANAKA, H. & KIKUCHI, T. 1983.
Selective derermination of inorganic arsenic (III), (V) and
orgain arsenic in marine organisms.- Bulletin Jap. Soc.
scient. Fish. 49(1): 75-78.

SHINN, G.L. 1986. Life-History and function of the secondary
uterus of Wahlia pulchella an umagillid turbellarian from
the intestine of a northeastern pacific sea-cucumber
Stichopus californicus. Ophelia 25: 59-74.

SHINN, G.L. 1985. Infection of new hosts by Anoplodium hymanae,
a turbellarian flatworm inhabiting the coelom of the
sea-cucumber Stichopus californicus. Biol. Bull. 169:
199-214.

SHINN, G.L. 1983. Anoplodium hymanae sp.n., an umagillid
turbellarian from the coelom of Stichopus californicus, a
northeast Pacific Holothurian. Can. J. Zool. 61(4):
750-760.

SHIOHI, K., SHINAGAWA, A., AZUHA, H., YAHANAKA, H. & KIKUCHI, T.
1984. Purification and comparison of water-soluble arsenic
compounds in a flatfish Limanda herzensteini and sea
cucumber, Stichopu japonicus. Compo Biochem. Physiol,.
C 74 i2): 393-396.

SHIROKOVA, N.I., OSHITOK, G.I. & UVAROVA, N.I. 1974. A quest for
glycodidases that hdyrolyze certain triterpene and
glycosides in marine invertebrates. Comparative Biochem.
Physiol. B 48(2): 181-184,.

SHULGINA, L.V. 1982. Data on active reaction in the medium of
trepang organism Stichopus japonicus Selenka. Izvestiya
tikhookean. nauchno-issled. Inst. ryb. Khoz. Okeanogr. 106:
148-149. -

SIVICKIS, P.B. & DOMANTAY, J.S. 1928. The morphology of a
holothurian Stichopus chloronotus Brant. Philipp. J. Sci.
Hanilla 37: 299-332.

SLADEN, W.P. 1891. Report on a collection of Echinodermata from
S.W. Coast of Ireland, dredged in 1888 by a Committee
appointed by the Royal Irish Academy. P.R. Irish Ac. 3:
687-704.

SLOAN, N. A. 1986. Sea Cucumber. Underwater world.
Dept. Fish. & Ocean, Ottawa, Ontario. 4 pp.

SLOAN, N. A. 1986. World jellyfish and tunicate fisheries, and
the Northeast Pacific echinoderm fishery. Can. Spec. Publ.
Fish. Aqua. Sci. 92: 23-33.

SLOAN, N.A. 1985. Echinoderm fisheries of the world: a review.
pp. 109~124. IN: Proceedings of the Fifthlnternational
Echinoderm Conference, Galway, Ireland. Keegan, B.F. ed.,
A. A. Balkema, Rotterdam.

SLOAN, N.A. & VON BODUNGEN, B. 1980. Distribution and feeding of
the sea cucumber Isostichopus badionotus in relation to
shelter and sediment criteria of the Bermuda platform.

\

84



-17-

SLUITER, C.P. 1894. Holothurien. IN: Semon, "Zool.
Forschungsreisen in Austrralien, & c." Denk. Ges. Jena,
viii: 101-156.

SLUITER, C. 1888. Die Evertebraten aus dr Sammlung des
KOniglichen Naturwissenschaftlicher Vereins in Niederlandich
Indien in Batavia. Nat. Tijdschr. Nederl. Ind. xlvii:181-220.

SLUTZKAYA, T.N. ].976. The influence of collagen chemical
composition on technological properties of Echinodermata.
Izvestiya tikhookeannauchno-issled. Inst. ryb. Khoz.
Okeanogr. No. 99: 11-15.

SMITH~ R. I. & CARLTON, J. T., eds. 1975. Light's
manual: intertidal invertebrates of the Central
California Coast. U. Calif. Press, Berkeley. 716 pp.

SMILEY, S. 1986. Metamorphosis of.Stichopus calif~rnictis and its
phylogenetic implications. BioI. Bull. 171: 611-631.

SMILEY, S. 1986. Stichopus californicus oocyte maturation
hormone, metamorphosis, and phylogenetic relationships.
Ph.D. Dissertation, Univ. Washington.

SMILEY, S. 1984. A description and analysis of the structure
and dynamics of the ovary, of ovulation, and of oocyte
maturation in the sea cucumber Stichopus californicus. M.Sc.
Thesis, Univ. Washington.

SMILEY, S. 1984. Metamorphosis in the holothurian Stichopus
californicus. Amer. Zool. 24: 131.

SMILEY, S. & CLONEY, R.A. 1985. Ovulation and the fine structure
of the Stichopus.californicus fecund ovarian tubules. BioI.Bull. 169: 342-364.

SNYDER, R.D. 1980. Commensal turbellarians from Bermuda
holothurians. Canadian J. Zool. 58(10): 1741-1744.

SOOTA, T.D., MUKHOPADHYAY, S.K. & SAMANTA, T.K. 1982. On some
holothurians from the Andaman and Nicobar Islands. Record
zool. Surv. India 80(3-4): 507-524.

SOYA, V.V., ELYAKOVA,L.A. & VASKOVSKY, V.E. 1970. The
distribution of laminarins in marine invertebrates. Compo
Biochem. Physiol. 32: 459-464.

SOVETKIJ, V.A., NEKHRIKOVA, N.I., BALAN, T.M., PLAMYADALA, G.S.,
MASLENNIKOVA, L.N., SAVCHINSKAYA, O.V., KUZMICHEVA, E.!.,
BENYAMOVSKIJ, V.N. & BOLCHEGURSKIJ, L.F. 1982. [An atlas of
invertebrates of Late Cretaceous seas of the Caspian
Sinecline.]. Trudy paleont. Inst. 187: 1-252.

STONIK, VA., LEVINA, E.V. & LEVIN, V.S. 1975. Glycosides of
marine invertebrates. Comparative Biochem. Physiol. B52(2): 321-323.

STEINDACHNER, F. 1891. Veroffentlichungen den Commission fur
Erforschung des ostlichen Mittelmeeres. Vorlaufiger Bericht
fiberdie zoologischen Arbeiten im Sommer 1891. SB. Ak.
Wien, c, Abth. i: 435-447.

STUDER, T. 1889. Die Forschungsriese S.M.S. Gazelle in d.
Jahren. Theil. Zoologie u. Geologie. Berlin: 4to, pp.1-322.

STOUT, V.F. & BEEZHOLD, F.L. 1981. Chlorinated hydrocarbon
levels in fishes and shellfishes of the northeastern Pacific
Ocean, including the Hawaiian Islands. Marine Fish. Rev.43(1): 1-12.

85



-18-

43(1): 1-12.
SWAN, E.F. 1966. Growth, Autotomy, and regeneration. In

Physiology of Echinodermata. Edited by R.A. Boolootian. John
Wiley & Sons, New York, N.Y. pp. 417-434.

SWAN, E.F ..1961. Seasonal evisceration in the sea-cucumber
Parastichopus tremuls. Science, 133: 1078-1079.

SUGI, H., SUZUKI, S., TSUCHIYA, T., GOMI, S. & FUJIEDA, N. 1982.
PhysiolQg~cal and ultrastructual studies on the longitudinal
retractor muscle of a sea cucmber stichopus japonicus.
Journal e~p. Bioi. 97: 101-111." -

SUGURI, A. 1965. Namako (sea-cucumbers). In Senkai Yoshoku
60 Shu. Taisei Shuppansha, Japan. pp. 297-303.

SUZUKI,Y., NAKAHARA,M., NAKAMURA, R & UEDA, T. 1982. Uptake and
excretion of cobalt by sea cucumber Stichopus japonicus and
prawn Penaeus japonicus. Bulletin Jap. Soc. scient. Fish.
48 (10): 1495-1500.

SUZUKI,S. & SUGI, H. 1982. Physiological and ultrastructural
studies on the longitudinal retractor muscle of a sea.
cucumber Stichopus japonicus. Journal expo Bioi. 97:
113-119.

TANAKA, K., NISHI, C., TAKAYA, M. & UCHIYAMA,T. 1971.
Ahexosamine-containing polyfucose sulfate-protein complex
from Stichopus japonicus Selenka. Journal Biochem. Tokyo
72(5): 1265~1267.

TAN TIU, A.S. 1981. The intertidal holothurian fauna of Mactan
and the neighboring islands, central Philippines.
Philippine Scient. 18: 45~119.

TERSLIN, H.C. 1938. On two echinoderms, Antedon perasus Diiben &
Loren and Parastichopus tremulus (Gunnerus), new to the
fauna of the Kattegaez. Vidensk. Medd~ naturh. Foren. Kojb.
102: 15-17.

TOBLER, A. 1895. Die Berriasschichten an der Axenstrasse.
Eclog. giol. Helvet. iv: 251-265 (July).

TOKIOKA, T. 1953. Invertebrate fauna of the intertidal zone of
the Tokara Islands. V. Echinodermata Publ. Seto mar. bioi.
Sta. 3: 144-148.

TORTONESE, E. 1970. Crociera della 'Ruth Ann' nel Mar Jonio
Echinodermi. Thalassia Salentina NO.4: 123-125.

TORTONESE, E. 1965. Echinodermata. Fauna d'italia Bologna 6:
422.

TORTONESE, E. 1955. Spedizione subacuea Italiana nel Mar Rosso.
Ricerche zoologiche. Parte II. Echinodermi. Riv. Bioi
colon. 13: 25-48.

TORTONESE, E. 1952. Gli Echinodermi del Mar Ligure e delle zone
vicine. Atti Accad. Ligure 8: 163-242.

TURNER, CH., EBERT, E.E. & GIVEN, R.R. 1969. Man-made reef
ecology. Fish Bull. Calif. No. 146: 1-221.

VERRILL, A.E. 1907. The Bermuda Islands. Part V. - An account of
the Coral Reefs. New Haven, Conn., Trans. Acad. Arts Sci.,
12: 45-348.

VOOGT, P.A. & OVER, J. 1973. Biosynthesis and compostion of 3
sterols in some holothurians. Comparative Biochem. Physiol.
B 45(1): 71-80.

WESBLAD, E. 1953. New Turbellaria parasites in Echinoderms. Ark
Zool. 5: 269-288.

86



-19-

WHITEFIELD, R.P. 1897. On Stichopus mollis Hutton. Rec.
Austral. Mus. iii, NO.2: 50.

YAKOVLEV,YU.M. 1980. Stichopus japonicus. 25-33 IN:
Reproduction of echinoderms and bivalves. Nauka, Moscow.1-204.

YANAGIBASHI, S., YANAGISAWA, T. & KAWASAKI, K. 1984. A study on
the rearing procedures for the newly settled young of a sea
cucumber 0 S.tichopusjaponicus with special reference to the
s~pplied food items. Aquaculture 32(1): 6-14.

YANAGISAWA, T., YANAGIBASHI, S; & KAWASAKI, K. 1984.-A brand
marking method for population study on a sea cucumber,
Stichopus japonicus. Aquaculture 32(1): 15-19.

YAZAKE, H. 1929. On some physiochemical properties of the
pericardial fluid and of the blood of the oyster Ostrea
circonpicta. Sci. Rep. Tahoku Univ. (4): 2~5-314.

YINGST, J.Y ..1982. Factors influencing rates of sediment
ingestion by Parastichcpus parvimensis (Clark)~ an
epibenthic deposit-feeding holothurian. Estuarine cstl
Shelf Sci. 14 (2): 119-134.

YINGST, J.Y. 1976. The utilization of organic matter in shallow
marine sediments by an epibenthic deposit-feeding
holothurian. Journal expo mar. BioI. Ecol. 23(1): 55-69.

YINGST, J.Y. 1975. The utilization of organic detritus and.
associated microorganisms by Parastichopusparvimensis, a
benthic deposit-feeding holothurian. Dissertation Abst.int. B 36 (3): 1053-1054.

YOKOE, Y. & YASUHASU. 1964. The distribution of cellulose in
invertebrates. Compo Biochem. Physiol. 13: 323-338.

YOUNG, H.W. 1929. Marine fauna of the Chatham Islands. Trans..
Proc. N.Z. Inst. 60: 136-166.

ZHAKIN, A.V. 1982. Seasonal changes of oxygen consumption of
eastern trepang Stichopus japonicus in Possyet Bay.
Izvestiya tikhookean, nauchno-issled. Inst. ryb. Khoz.Okeanogr. 106: 146-147.

ZIMMERMANN, H. 1907. Tierwelt am Strande der blauen Adria. Eine
naturwissenschaftlicheSkizze zur Erlaguang EllnerObersicht
der Fauna von Einfiihrung in die Sammeltechnik. Zs. Natw.Stuttgart. sere 5, 16: 293-321

87



Bibliography of Antarctic Echinoderms
(pre par ea by Jam e s B. McC1TntoCld-

ODONTASTER VALIDUS

Arnaud, P.M. 1970. Frequency and ec~logical significance of
necrophagy among the benthic species of antarctic coastal waters~
In: Antarctic Ecology (ed. by M.W. Holgate) pp. 259-266. Academicpress, London.

Bernasconi, I. 1962. A~teroideosArgentinos III. Famili~
Odontasteridae. Ciencias Zool. 8, 27-51.

~ullivant, J.S. and J.H. Dearborn. 1967. The fauna of the Ross
Sea, V: General account, station lists, and benthic ecolo~y. N.Z.
Dept. Sci. Ind. Res. Bu". 176, 1-77.

Clark, A.M. 1962. Asteroidea. Brit. Aust. N.Z. Ant. Res. Exped.Rpts. 9B, 1-104.
Clark, H.E.S. 1963. The fauna of the Ross Sea. Part 3 Asteroidea.

N.Z. Dept. Sci. Ind. Res. Bull. 151, 1-84.
Dayton, P.K. 1972. Toward an understanding of community

resilience an~ the potential effects of enrichm~nt to the benthos
at McMurdo Sound, Antarcticas. In: Proceedings ofth~ colloquium
on Conservation problems in Antarctica (ed. by B.C. Parker) pp.81-95. Allen Press.

Dayton, P.K., G.A. Robilliard and R.T. Paine~ 1970. Benthic
faunal zonation as a result of anchor ice at McMurdo Sound,
Antarctica. In: Antarctic Ecology Vol. 1. Academic Press, London.

Dayton, P.K., G.A. Robilliard, R.T. Paine and L.B. Dayton. 1974.
Biological accommodation in the benthic community at McMurdo
Sound, Ant arc tic a. Ec 0 10M 0 no gr. 44, 105 -128 •

Dearborn, J.H. 1965. Ecological and faunistic investigations of
the marine benthos at McMurdo Sound, Antarctica. Doctoral diss.Stanford University 238 pp.

Dearborn, J.H. 1967. Stanford University invertebrate studies in
the Ross Sea, 1958-1961: general accounts and station list. The
fauna of the Ross Sea. Part 5. General accounts, satation lists,
and ben t h ice colo gy. N. Z. De pt. Sci. Ind. Res. Bu1,. 176, 31 -4 7 .

Dearborn, J.H., K.W. Allen, J.C. Hureau and P.M. Arnaud. 1972.
Ecological and taxonomic studies of echinoderms, mollusks, and
fishes from the Antarctic Peninsula. -Ant. J. U.S. 7,80-82.

Dear~orn, J.H. and F.J. Fell. 1974. Ecological investigations of
echinoderms from the Antarctic Peninsula. Ant. J. U.S. 8, 206-208.

88



Dearborn. J.H. 1977. foods and feeding characteristics of
antarctic asteroids and ophiuroids. In: Adaptations within
Antarctic Ecosystems. (ed •.by G.A. llano) pp. 293-326. Gulf.Publ. Co •• Houston.

fell. H.B. 1954. New Zealand fossil Asterozoa 3. Odontaster
IriScus sp. nov. from the Jurassic. Trans. Roy. Soc. New Zealand2. 817-~

fell. H.B. and S. Dawsey. 1969. Astproidea. In: Antarctic Map
folio Series. No. 11. (ed. by VoCo Bushnell and J.W. Hedgepeth)
pp. 41. American Geophysical Society. Washington.

fisher. W.K. 1940. Asteroidea. Discovpry Repts. 20. 69-306.
Koehler. R. 1906. Echinodermes (Stellerides, Ophiures et

Echinides)o Exp~ditiofl Antarctique francaise (1903-1905). Sci.
Nat. Doc. Sci. 4J pp.

Koehler. R. 1908. Asterides, Ophiures et Echinides de
l'Expedition Antarctique National.Ecossaise. Trans. Roy. Soc.
Edinburgh 46. 529-649.

Koehler. R. 1912. Echirrodermes (Asteridps, Ophfures et
Echinides). oexieme Expedition Antarctique francaaise (1908-
1910). Sci. Nat. Doc. Sci. 270 pp.

Koehler, R. 1920. Echino~ermata Asteroidea, Australasian
Antarctic Expedition 1911-1914. Sci, Rept. Sere C. 8, 308 pp.

Littlepage, J.L. and J.So Pearse. 1962. Biological and
oceanographic observations under an antarctic ice shelf. Science.
137. 679-681.

McClintock. J.B. (in press) An investigation of the relationship
between invertebrate predation an~ the biochemical composition.
energy content, spicule armament and toxicity of benthic spongesin McMurdo Soun~, Antarctica. Marine Biology.

McC 1 in t0 c k, J. B. and J .•S . Pea rse (i n p re ss) Bi0c tl em ical
composition of antarctic echino~erms. Comparative Biochemistryand Physiology.

Olson, R.R., 1. Bosch and J.S. Pearse (in press) The antarctic
larval food limitation hypothesis examined for the asteroi~
o don ta ste r val idus. - l im no 1. 0c e an0 gr.

Pearse, J.S. 1962. Early development of the antarctic asteroid.
Odontaster va1idus Koehler. Am Zool. 2, 436.

89



Pearse, J.S. Marine reproductive periodicity fn poler sees: a
study of two fnvertebrates at McMurdo Statfon, Antarctica. Bull. 90[col. Soc. Am. 44, 43.

Pearse, J.S. 1965. Reproductive periodicities in several
contrasting populations of Odontaster validus Koehler, a common
antarctic asteroid. Antarctic Res. Sere 5, 39-85.

Pearse, J.S. 1966. Antarctic asteroid Odontaster validus:
constancy of reproductive periodicities. Science 152, 1763-1764.

Pearse, J.S. 1967. Coelomic water volume control in the antarctic
sea star Odontaster validus. Nature 216~ 118-119.

Pearse, J.S. 1969. Slow developing deme~sal embryos and larvae of
the antarctic sea star Odontaster va11dus. Mar. Biol. 3, 110-116.

Pearse, J.S. 1969. Antarctic sea star. Australian Nat. Hist. 16,234-238.

Pearse, J.S. and I. Bosch. (in press) Are the feeding larvae of
the commonest antarctic asteroid really demersal? Bull. Mar. Sci.

Pearse, J.S., I. Bosch and J.B. McClintock (in press) Contrasting
modes of reproduction in shallow-water antarctic marineinvertebrates. Antarctic J. U.S.

Pearse, J.S., I. Bosch, J.B. McClintock, B. Marinovic and R.
Britton (in press) Contrasting tempos of reproduction in shallow-
water antarctic marine animals. Antarctic J. U.S.

Peckham, V. 1964. \lear-round scuba diving in Antarctica. PolarRec. 12, 143-146:

Rivkin, R.B., I. Bosch, J.S. Pears~ and [.J. Lessard. 1986.
Bacterivory: a novel feeding mode for asteroid larvae. Science233, 1311-1314.



STERECHINUS NEUMAYERI

Arnaud, P.M. 1974. Contribution a 1a bionomie marine benthique
des regions antarctiques et subantarctiques. Tethys 6, 465-456.

Arnaud, P.M. 1977. Adaptations within the antarctic marine
benthic ecosystem. In: Adaptations within Antarctic Ecosystems
(ed. by G. A • l 1ano) pp. 135 -157. G u1f Pub 1. Co., H0 uston

-Bosch, I., K.A • Beauchamp, M. E • Steele and J ~S. Pea rse •Kl1-
Deve1Gpment, metamorphosis and seasonal abundanceof embryos and larvae of the antarctic ~ea urchin Sterechinus

neumayeri. Biological Bulletin. r+"1 r7.<c- (3<J;--~-- -),

Bu11ivant, J.S. and J.H. Dearborn. 1967. The fauna of the Ross
Sea. V. General account, station lists, and benthic ecology. N.Z.o e pt. Sci. Ind. Re s. Bu11. 176, 1-77.

Dayton, P.K., G.A. Robi11iard and R.T. Paine. 1970. Benthic
faunal zonation as a result of anchor ice at McMurdo Sound,
Ant a rc tic a. In: Ant arc tic Ecol 0 gY (ed . by M. W. H0 1gat e) 1, 244 _
258, Academic Press.

Day ton, P. K., G. A . Rob i11 ia rd, R. T. Pa ine and l. B. 0ay ton._ 1974.
Biological accomodation in the benthic community at McMurdo
Sound, Antarctica. Eco1 Monogr. 44, 105-128.

Dayton, P.K. and J.S. Oliver. 1977. Antarctic soft-bottom benthos
in oligotrophic and eutrophic environments. Science 197, 55-58.

Dearborn, J.H. 1965. Ecological and faunistic investigations of
the marine benthos at McMurdo Sound, Antarctica. Doctoraldissert. Stanford University, 238 pp.

Fell, F.J. 1976. The Cidaroida (Echinodermat: Echinoidea) of
Antarctica and the Southern Oceans. Doctoral dissert. Universityof Maine, 294 pp.

Gruzov, E.N. 1977. Seasonal alterations in coastal communities in
the Davis Sea. In: Adaptations within Antarctic Ecosystems (Ed.
byG. A. llano) pp. 263-278, Gulf Pub1. Co., Houston.

Gruzov, E.N. and A.F. Puskin. 1970. Bottom communities of the
upper sub1 ittora1 of Enderby Is1 and and the South Shet1 and
Islands. In: Antarctic Ecology (ed. by M.W. Holgate) pp. 235-238,Academic Press. .

Mortensen, Th. 1909. Die echinoiden der deutschen Sudpo1ar
expedition 1901-1903. Dtsch. Sudpo1ar-Exped. XI. Xoo1. 3, 1-113.

91



Hortensen. Th. 1910. The echinoidea of the Swedish south polar
expedition. Wiss. Ergehn. Schwed. Sudpol. Exped. 1901-1903
(Antarctica), Zool. 6, 1-114.

Hortensen, Th. 1913. Die echinodermenlaven der deutschen
Sudpolcr ~xp~~1t1on. Dtsch.Sudpol!r-Exp~d1t1on 1901-1903. XIV
Zool. 6,67-111.

Pearse, J.S. andA.C. Giese. 1966~ Food, reproduction and organic
consitution of the common antarctic echinoid Sterechinus

. n e umay e ri. B101 •. Bu 11. 130, 38 7 - 4 0 1 •

Rivkin, R.R., I. Bosch, J.S. Pe-arse- and E.J. Lessard. 1986 ..
Bacterivory: a novel feeding mode for asteroid larvae. Science
233, 1311-1314.

Yatolev, S.N. 1983. Reproductive cycle of the antarctic sea
urchin Sterechinus neumayeri in the Davis sea. Soviet J. ~ar.
Biol. 9, 265-270.

92

LG..\r.. " ~ , c.... \ \ -E '(-

~~\\' I.

\~S.

....



PROMACHOCRINUS KERGUELENSIS

Dearborn, J.H. and J.A. Romme~l. 1969. Crinoidea. In: Antarctic
Map Folio Series. (ed. by V.C. Bushnell and J.W. Hedgepeth) pp.
II, 35-36.

John, D.O. 1938. Crinoidea. Discovery Reports 18, 121-122.
Harr, J.W.S. 1963. Unstalked crinoids of the antarctic
.continental shelf. Notes on their natural history and
~istributi_on. Phil .• Tritns.Roy. Soc. london _B,. 246, 327-379.

McClintock, J.B. and J.S. Pearse n.n Reproductive
biology of the common antarctic crinoid Promachocrinus
kerfuelensis Carpenter (Echinodermata: Crinoidea). ~
Mar ne 81'ology. q~I~~S"-~i~

McClintock, J.B. and J.S. Pearse -.' Biochemical
composition of antarctic echinoderms~ Comparative Biochemistry
and Physiology. '8~A.l ~\H-1't,

Mortensen, Th. 1918. The crinoidea of the Swedish Antarctic
Expedition. Wiss. Ergbn. schwed. Sud-polar Exped. VI. 23 pp.

S pee 1, J. A. and J. H. De arb 0 rn. 1983. Com atu1id c r ino ids from R/V
Eltanin cruises in the southern ocean. In: Biology of the
Antarctic Seas XIII, pp 1-60. Vol. 38, American GeophysicalUnion.

(> cS~- \Q.l'\JC..

c-\..' ~c.\", \~ IV

93



ABATUS Spp.
Lawrence, J.M. 1985. lhe energetic echinoderm. In: Echinodermata
(ed. by B.F. Keegan and B.O.S. O'Connor). pp. 47-67. BalkemaPress, Rotterdam.
Lawrence, J.M. and A. Guil,le. Organic composition of tropical,

polar and temperate-water echinoderms. Compo Biochem. Physiol.72B, 283-287.
Lawrence~ J.M., J.B. McClintock and A. Guille. 1984. Organic

level arid caloric contenf of eggso-f brooding asteroids and an
echinoid (Echinodermata) from Kerguelen (South Indian Ocean).
In tern a tion a1 J. Inv er t" Rep rod. 0eve 1. 7, 249 -257 .

Magniez, P. 1980. Modal ites de l' incubation chez Abatus cordatus
(Verrill), oursin endemiques des Isles Kerguelen. In:
Echinoderms parst and Pre~ent. pp. 309-403. Balkema Pr~ss,Rotterdam.

Magniez, P. 1983. Reproductive cycle of the brooding echinoid
Abatus caordatus (Echinodermata) in Kerguelen (Atlantic Ocean):
changes in the organ indices, biochemical composition and caloriccontent of gonads. Mar. Biol. 74, 55-64.

McClintock, J.B. and J.S. Pearse. (in press) Biochemical
composition of antarctic echinoderms. Compo Bioc~~m. Physio1~

McClintock, J.B. and J.S. Pearse (in press) Organic and- energetic
content of eggs and juveniles of antarctic echinoids and
asteroids with lecithotrophic development. Compo Bioch~m.Physio1.

Mortensen, Th. 1909. Die echinoid'ender deutschen Sudpolar
ex p ed it ion 190 1-1 90 3. 0t sc h. Sud pol a r-E xpe d. X I. 1001. 3, 1-11 3 •

Mortensen, Th. 1910. The chinoid~a of the Swedish south polar
expedition. Wiss. Ergehn. Scvhwed. Exped. 1901-1903 (Antarctica),1001. 6, 1-114. .

Mortensen, Th. 1913. Die echinodermen1aven der deutchen Sudpo1ar
expedition. Otsch. Sudpolar-Expedftion 1901-1903. XIV 1001. 6,67-111.

Pearse, J.S., I. Bosch, J.B. McClintock, B. Marinovic and R.
Britton (in press) Contrasting tempos of reproduction in
antarctic marine animals. Antarctic J. United States.

Schatt, P. 1983. Embryologie descriptive de l'echinide incubant
Abatus cordatus (Verrill), ourisn endemique des iles Kerguelen.Symbiose XV 4, 234-235.

94



Schatt, P. 1985. l'edification de la face orale an cours du
developpement direct de Abatus cordatus, ours1n 1ncubant
subantart1Que. In: Echinodermata (ed. by B.F. keegand and
D.S.O'Connor) pp. 339-345, Balkema Press, Rotterdam.

Verrill, A.E. 1876. Contribution to the natural history of
kerg ue 1en I51and s • An neli d san dEc h inod e rm s. Bull. u. S. Nat • Mus.3, 64-75.

95



References to the biology or ecology of the endemic New
Zealand echinoid Evechinus chloroticus, communicated by Neil Andrew •.

Andrew, N.L. (1982). An experimental study of the distribution and
abundance of Evechinus chloroticus (Echinoidea: Echinometridae).
M.Sc. thesis, University of Auckland, New Zealand. 56 pp.

Andrew, N.L. (1986). The interaction between diet and denisty in
influencing reproductive output in the echinoid Evechinus
chloroticus (Val.). J. Exp. Mar. BioI. Ecol. 97: 63-79.

Andrew, N.L., Choat, J.H. (1982). The influence of preda tion and
conspecific adults on the survivorship of juvenile Evechinus
chloroticus (Echinoidea: Echinometridae). Oecologia (Berlin) 54:
80-87.

Andrew, N.L., Choat, J.H. (1985). Habitat related differences in the
growth and survivorship of juvenile echinoids. Mar. Ecol. Prog.
Sere 27: 155-161.

Andrew, N.L., Stocker, L.J. (1986). Dispersion and phagokinesis in the
echinoid Evechinus chloroticus (Val.). J. Exp. Mar. BioI. Ecol.
100: 11-23.

Ayling, A.L. (1978). The relation of food availability and food
preferences to the field diet of an echinoid Evechinus chloroticus
(Valenciennes) .J. Exp • Mar • BioI. Ecol. 33: 223-235.

Ayling, A.M. (1978). Okakari Point to Cape Rodney Marine Reserve: A
biological survey. University of Auckland Bindery. 115 pp.

Ayling, A.M. (1981). The role of biological disturbance in termperate
subtidal encrusting communities. Ecology 62: 830-847.

Choat, J.R., Andrew, N.L. (1985). Interactions amongst species in a
guild of subtidal benthic herbicores. Oecologia (Berlin) 68:
387-394.

Choat, J.H., Schiel, D.R. (1982). Patterns of distribution and
abundance of large brown algae and invertebrate herbivores in
subtidal regions of northern New Zealand. J. Exp. Mar. Biol. Ecol.
60: 129-162.

Dix, T.G. (1969a). Association between the echinoid Evechinus
chloroticus (Val.) and the clingfish Dellichthys morelandi Briggs.
Pac. Sci. 23: 332-336.

Dix, T .G. (1969b). Larval lifespan of the echinoid Evechinus
chloroticus (Val.). N.Z. J. Mar. Freshwat. Res. 3: 13-16.

Dix, T.G. (1969c). Aggregating in the echinoid Evechinus chloroticus.
Pac. Sci. 23: 123-124.

1

96



Dix. T.G. (1970a). Biology of Evechinus chloroticus (Echinoidea:
Echinometridae) from different localities. 1. General. N.Z. J. Mar.
Freshwat. Res. 4: 91-116.

Dix. T.G. (1970b). Biology of Evechinus chloroticus (Echinoidea:
Echinometridae) from different localities. 2. Movement. N.Z. J.
Mar. Freshwat. Res. 4: 267-277.

Dix. T.G. (1970c). Biology of.Evechinus chloroticus (Echinoidea:
Echinometridae) from different localities. 3. Reproduction. N.Z. J.
Mar. Freshwat. Res. 4:"385-405.

Dix. T.G. 0970d). Covering response of the echinoid Evechinus
chloroticus (Val.). Pac. Sci. 24: 187-194.

Dix. T.G. (1972). Biology of Evechinus chloroticus (Echinoidea:
Echinometridae) from different localities. 4. Age. growth and size.
N.Z. J. Mar. Freshwat. Sci. 6: 48-68.

Dromgoole. F.I. (1964). The depradation of Ecklonia radiata beds by the
sea urchin Evechinus chloroticus. Tane J. Auckland Univ. Field
Club. 10: 120-122.

Don. G.L. (1975). The effects of grazing by Evechinus chloroticus on
populations of Ecklonia radiata (Ag.). M.Sc. thesis. University of
Auckland. New Zealand. 69 pp.

97

Farquhar. H. (1898).
Linn. Soc. N.S.W.

On the echinoderm fauna of New Zealand.
23: 300-327.

Proc.

Fell. H.b. (1952). Echinoderms from southern New Zealand. ZooI. Publ.
Viet. Vniv. ColI. 18: 1-37.

Fell. H.B. (1953). The origin and migrations of the Australasian
echinoderm faunas since the Mesozoic. Trans. R. Soc. N.Z. 81:
246-247.

Fell. H.B. (1960). Biological results of the Chatham Islands 1954
expedition. Part 2. Archibenthal and littoral echinoderms. Bull.
N.Z. Dept. Sci. Indust. Res. 139: 55-76.

Graham. J. (1962) •
Echinodermata.

The north Otago shelf fauna. Part 11-
Trans. R. Soc. N.Z. Zool. 2: 199-202.

Kerrigan, B.A. (1987). Abundance patterns of intertidal and subtidal
populations of Evechinus chlorot1cus. M.Sc. th~sis. University of
Auckland. New Zealand. 70 pp.

Kingett. P.D •• Choat. J.H. (1981). Analysis of density and distribution
patterns in Chrysophrys auratus (Pisces: Sparidae) within a reef
environment: an experimental approach. Mar. Ecol. Prog. Sere 5:
283-290.

2



MacDiarmid, A.B. (1987). The ecology of Jasus edwardsii (Hutrton)
(Crustacea: Pslinuridse). Ph.D. thesis, University of Auckland, New
Zealand. 169 pp.

McKnight, D.G. (1968). Some echinoderms from the Kermadec Islands.
N.Z. J. Mar. Freshwat. Res. 2: 505-526.

McRae, A. (1959). Evechinus chloroticus (Val.), an endemic New Zealand
echinoid. Trans. Roy. Soc. N.Z. 86: 205-267.

Maxwell, B.E. (1957). Experimental ecology of larvae of New Zealand
marine bottom-dwelling invertebrates, with special reference to the
trans-Tasman migration theory. Ph.D. thesis, Victoria University of
Wellington, New Zealand. 346 pp.

Mortensen, T. (1943). "A monograph of the Echinoidea". Vol III (Pts. 2
and 3) Camarodonta". Reitzel, Copenhagen. 469 pp.

Oliver, W.R.B. (1923). Marine littoral plant and animal communities in
New Zealand. Trans. Proc. N.Z. Inst. 54: 496-545.

Pawson, D.L. (1965). New records of echinoderms from the Snares Islands
to the south of New Zealand. trans • Roy • Zool. Soc. N.Z. 6:
253-260.

Rasm\lSSeOi.R•A.;.(1965) ~..The intertidal ecology of the rocky shores of
the Kaikoura peninsula. Ph.D. thesis, University of Cantebury, New
Zealand. 203 pp.•

Schiel, D.R. (1981). A "demographic and -experimental evaluation of plant
and herbivore interaction in subtidal algal stands. Ph.D. thesis,
University of Auckland, New Zealand. 166pp.

Schiel, D.R. (1982). Selective feeding by the echinoid Evechinus
chloroticus, and the removal of plants from subtidal algal stands in
northern New Zealand. Oecologia (Berlin) 54: 379-388.

Schiel, D.R., Kingsford, M.J., Choat, J.H. (1986). Depth distribution
and abundance of benthic organisms and fishes at the subtropical
Kermadec Islands. N.Z. J. Mar. Freshwat. Res. 20: 521-535.

Stocker, L.J. (1984). Recruitment, growth and mortality in the subtidal
ascidian Pseudodistoma novaeze1andiae (Ascidiacae: Polyclinidae.).
M.Sc. Thesis, University of Auckland, New Zealand. 74 pp.

Stocker, L.J., Berquist, P.R. (1986). Seasonal cycles, extrinsic
factors, and the variable effects of turfing algae on the abundance
of a colonial ascidian. J. Exp. Mar. BioI. Ecol. 102: 1-21

Walker, M.M. (1977). Local variation in the population biology of
Evechinus chloroticus (Valenciennes). M.Sc. thesis, University of
Auckland, New Zealand. 75 pp.

3

98



Walker, M.M. (1982). Reproductive periodicity in Evec:hinus c:hloroticus
in the Hauraki Gulk. N.Z. J. Mar. Freshwat. Res. 16: 19-25.

Walker, M.M. (1984). Larval life span, larval settlement, and early
growth of Evechinus chloroticus (Valenciennes). N.Z. J. Mar.
Freshwat. Res. 18: 393-397.

99

Young, M.W.
lnst.

(1929). Marine fauna of the Chatham Islands.
60: 136-166.

Trans. N.Z.

it



100
ACANTBASTER PLANCI: AN AXNOTATED BIBLIOGRAPHY

Third Edition

Peter Moran and Suzie Davies

Australian Institute of Marine Science

Townsville, 19a9.

ABOUT THE ACANTHASTER BIBLIOGRAPHY
The third eoition of "Acanthaster planci: an annotated
bibliography" by Peter Moran and Suzie Davies is now available.
It builds on the previous two volumes incorporating a further 70
citations. All referenced articles deal specifically with
Acanthaster planci and were published before January 19a9.
Each citation is classified generally according to a number of
annotations. The~e have been included to assist the reader in
obtaining the information required as easily as possible. Several
new annotations have been added to the present edition which take
into account articles that deal with new topics (e.g. nitrogen
fixation) •

The citations for some published works have not been included as
they were too general or provided no useful information. In .
contrast, a number of unpublished works'have been cited but only
if they were readily obtainable' (the source is noted in the
text). Articles which have been published but were unavailable to
the authors are listed in a separate section at the end of the
document.

The bibliography is being loaded into an Oracle database system
on the Australian Institute of Marine Science computin9 system.
Work is also proceeding towards producing the bibliography as a~
Hypercard Stack for use on Macintosh computers. Both forms of the
bibliography should be available (at a nominal charge) in the
next few months for those who would. like copies. Given sufficient
demand a dBase version may also be produced.
Hard copy versions of the new edition are av~ilable from the
Librarian, Australian Institute of Maririe Science. PMB 3.
Townsville MC. Queensland. Australia. 4alO. All other questions
relating to the bibliography can be addressed to Peter Moran.
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This edition further expands the list of citations given in two previous editions

(Acanthast~r planci: an annotated bibliography, 1986: The Acanthnsttr phenomenon,
1988). Some 70 additional citations are listed bringing the total number of citations in
this document to S32. AU articles were published before January 1989. -

Several new annotations have been included in this edition which take into account
articles that deal with new topics (e.g. nitrogen fixation). As in the previous editions
some citations are classified by a set of annotations rather than just one.

The citations for some published works have not been mcluded in this document
(e.g. notably those of a more popular nature) since the articles were too general or did
not give much useful information. In contrast, a number of unpublished works have been
included but only if they were readily obtainable (this has been. noted in the text).

Several of the references included had no stated authorship. These references have
been listed in alphabetical sequence by the first word of the item's title or by institution
(e.g. Great Barner Reef Marine Park Authority).

Articles which have been fublished but were unavailable to the authors are listed
in a separate section at the end 0 this document.

ACANTHASTERIDJE.

Aeantha.ter planei.
AIf6ia "ltJftd LiDa~. 17M. 8ywt. Nat . .t. x. p. 823.
A~ dinila DMer1em. lBOft. Jeaa Deabeh., " p. 320, pL Di, Ip. 2-7.
AClI~ pltIM Verrill 11'14. ShaDow-water Starf. N. Pac. eout, p: 1&1.

It was quite a BUTpriseto find this extraordinArY seA-star at Mer. Only 3 Specimens
were Been,the largest 400 mm. acroes. One had only 14 rays, but each of the otheJ'8had 16.
The eolor inille was bluish-gray with the !pines reddish at tip; the ehange from gray to
red is not abrupt but gn.dual, apparently due to increasing amounts of rusty-red pigment
in the skin. In !lOmeBpeeimel1.8only the tips of the !pines are red, but in othera that color ,
extends downward towards or even to the base; if it Bpresd further int.he dorsal skin, we
mould have red individuals, wch as those DOderlein records from the Riu-Kiu blands.
The Bpinesor the lower surface are dull reddish-purple and the feet are white or pale yellow-
i8h. The disk and the !!ideeand upper surface of arms baMIly 8ft eovered by the dull
reddish-purple or brownish papul~. The entire coloration hannonizes 80 wellwith the ~eneral
eoloring of the reef that, in Bpiteof its large size and remarkable 8pines, this I!Ie&o-6t&ri1'very
inconspicuous and I doubt Dot is often overlooked. Those found at Mer were on the BUnace
of the reef and not under rocks or eoral slabs. Study of the 31 BpeCimeMin the Museum
of Comparative Zoology from various loealitiee extending from Zemibar and the Arabian
Gulf on the west to the Society and Hawaiian Islands on the eAl't(including Warrior Reef,
Torres Strait, as well as Mer) has not enabled me to recognize more than a single species
of Acanl/uut6,' but I have not !eeIlspeeimel1.8from Mauritius. Doderlein, however (1896),
had lUx Mauritius 8peCimens,and after eomparing with East Indian material, only reeog-
mzed 1epeciee.De Loriol's account and' figures or the MauritiWl lorm (1885, Mem. &e.
Phye. Bist. Nat. Gen~\'e, IS, No.4, p. 6, pI. xii) are very important; his eolored figure,
however, i8 probably based on a dry llpecimen.

• I ha .•.• 8n'eJ' II8eD~ from the .-tent eout. of AIDe•.• , .heN a ....et .•.•• (.uuu) oceuft, 8M
wouIcI I ••• to quMtioa the yalidi\y of A. 6rwUpin_ Fiaher.

H.L. ~lark. 1921. The echinoderm
fauna of Torres Stra1t
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The following classifications have been used as a means to best describe each
paper in this bibliography and are given in square brackets at the end of the citation. It
should be noted that more than one annotation has been used to describe papers which
cover several topics.

I.

2.

3.
4.

Popular article

Review:
(a) Extensive (b) Genera! (c) Specific

Distribution and abundance of Acomlrasterlpattem of outbreaks

Acamhoster biology:
(8) Morpholo~y (b) Toxicity (c) Systematics/genetics
(d) ReproductlOn/~ametes/larvae (e) Life cycle
(f) Dispersal/recnutment (g) Growth and development/age
(h) Feeding/behaviour (i) Movement (j) Physiology (k) Metabolism

S. Acollthaster ecology:
(8) Habitat (b) Population dynamics (c) Symbionts/parasites/diseases
(d) Predation

6.

1.

Biochemical aspects of Acamhaster:
(8) Feeding (b) Toxicity (c) Other

Methodology/techniques for study of Acalllhaster:
(8) Surveys (b) Controls (c) Laboratory (d) Field

Acamhaster control programs8.
9. Cause(s) of Acalllhaster outbreaks:

(8) Evidence for or a~ainst (b) Hypotheses
(c) Evidence for prevIous outbreaks .

10. Models of the Acallflra.'iter phenomenon:
(8) General/descriptive (b) Mathematical/theoretical
(c) Quantitative (d) Qualitative (e) Biological/predation
(I) Spatial (g) Temporal (h) Control (i) Hydrodynamic

II. Effects of Acalllhaster outbreaks on coral communities:
(a) Destruction (b) Recovery (c) Symbionts/commensals
(d) Biochemical responses

12. Effects of Acanthaster outbreaks on other reefal communities:
(8) Destruction (b) Recovery

13. Acalllhaster Research:
(a) Status of. knowledge gained (b) FUlure

14. Critique

IS. . Historical/sociological/political

16. Economic effects of Acamlraster outbreaks
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1988: contributed oral and poster presentations. (Choat, J.H. and
Bellwood, 0., eds.).Townsville: Organising Committee of the Sixth
International Coral Reef Symposium, 1988: 110. [13(a)(b»).

Zann, L. and Weaver, K. An evaluation of control programs on the crown
of thorns starfish Acanthaster plane! (L.) undertaken on the GreatBarrier Reef.
In: Abstracts, sixth International Coral Reef Symposium, August 8-12
1988: contributed oral and poster pr~sentations. (Choat, J.H. and
Bellwood, 0., eds.). Townsville: Organising Com.mittee of the Sixth
International Coral Reef Symposium, 1988: 110. [7(a)(b)(d)].

Zann, L., et ale Recruitment, ecology, growth and behaviour of juvenile
Acantnaster planci (L.) (Echinodermata: Asteroidea)
Bull. Mar. Sci. 41: 561-575; 1987. [3, 4(a)(f)(g)(h)(i),
5(a)(b)] •
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The following references have been published but could not bEobtained by the author.

Guzman, H.M. Di~tribution and abundance of corallivorous organisms in thEcoral reefs of Isla del Cano, Costa Rica.
Rev. BioI. Trap. 36: 191-208; 1988 (In Spanish).

Namura, R. and Ramezaki, N. The present condition of crown-of-thornEstarfish and corals in Hateruma Island, Yaeyama Group.Mar. Pks. J. 73: 16-19; 1987 (In Japanese).
Ogura, M. et a1. Spawning period and the discovery of juveniles of the

crown=Qf=thorns starfish, Aeanthaster p1anei (L.), in thenorthwestern part of Iriomote Island.
Bull. Inst. Oceanic Res. Dev., Tokai Univ. 7: 25-31; 1985. (Ir.Japanese with English Summary).

Ohtaki, T. and Toyoguchi, T. Tolerances of A. planci against wate[
temperatures, lowered salinities and lowered levels of dissolvedoxygen.
Tokyo: Tokai University, Iriomote Marine Research station, 1986.Undergraduate Thesis. (In Japanese).

Sakai, R. and Nishihira, M. Ecology of hermatypic corals.
In: Nishihira, M. ed. Coral reefs of Okinawa. University Extension
Program Committee. Okinawa: University of the Ryukyus; 1986: 71-85.(In Japanese).

Sana, M. Aeanthaster planci.
In: Okiyama, M. and Suzuki, K. eds. Marine organisms of Japan:
ecology of invasion and disturbance. Tokyo: Tokai University Press;1985: 16-26.

Sugiyama, T. and Tou, R. Ecological studies on juveniles of ~. planei at
Iriomote Island : distribution, morphogenesis and cha~ge in feeding
habit, and tolerance against environmental stresses.
Tokyo: Tokai university, Iriomote Marine Research Station; 1986.Undergraduate Thesis. (In Japanese).

Takahashi, N. Tolerance and reactions of Acanthaster planci againstlowered temperatures ..
Okinawa: University of Ryukyus, Dept. of Marine Science; 1986. 17 p.Undergraduate Thesis. (In Japanese).

Ueno, A., et ale A study qf crown-of-thorns starfish in the northwesternpart 01 Iriomote Island. .
Tokyo: Tokai university, Faculty of Marine Science and Technology;1986. 182 p. B.Sc. Thesis. (In Japanese).

B. EchinuterillL ~ bod, ducoid4l, mtJfty-raytd; dtktma
~tltd tDitA IIIIIHO"'OU tloftgtll~d dod/y mobik tJTlkv-
'-ltd~. 0tI •••ammiUary luhrck.; dor.allDari. "••_
merotU.

XIX. ECRUU.8TB&.Body star.like, granulated, de-
pressed; back rather convex, with a circle of 10-15 conical
dorsal warts I Ambulacralspines small, placed in groups
with a single continuotU row ()( latge slender spines near
them. The .pines are very long and covered with a gra-
nular .kin, and have. generally a eecond artil..'U1ationabout
one-third the length from the bue. Grll', Sy"_ BrU.
M••. 62; .AM. N. H. 1840, p. 281. E.• p., MiiU. ~
7To.cA. A-t. 25.

1. EcAifUUtn-EllUii. Donal'arb 15; ray. 11 or 12;
.pines Iarr, thick. Gray, .AM. N; H. 1840,p. 281. A.-
teri •• echIDna, 8ok"uln- lind EllU, t. 60, 61, 62. Echi-
nuter IOlan., Alii/I. ~ n-o.cA •.A.I. 25.A.ateriu ~hinite.,
1.4".. Inhab. South America, H. ClmaiJtg, Elf.

. 2. EdintUln- «JIliN. RaY" 21; .pines .mall; donal
wutl 10. Gra" .An". N. H. 1840, p. 281. Alten •• 10-
lan., Nalwr/or.cMr, unit t. I, 2. Inhab.-.

J.E. Gray. 1866.
Synopsis of the species
of starfish of the
British Museum.
(N.B. "dorsal warts\
madreporites)
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Jul fo Vasquez Castro (Univ@!"8idad d.el Norte. Dtopartmento Bi 01 ogi eHarl na.
Sede Coquimbo. Chile) is studying .ea-urchin kelp relations and the
development of barren grounds.

L.G. [ndel men (Pel eontological Instf tute. Academy of
Sciences.Profsojusnaija ul., 123 11786e GSP-7. Moscow V-321) is interested
in the Order HoIectypoda end Mesozoic regu1 er echi noi ds.

Le Menn(Lab. Pal eontol ogi e & Stratigraphi e, Univ. de Bretagnf' Occidentsl e,
29287 Brest Cedex. France) is interested in biostratigraphy and the
Pal eozoic.

Eho Nakano (Bioscience Research, Nijigaoka 1-7, Nagoya 465, Japan) is
working on the developmental biology of Bea urchin eggs.

Deborah L. Zmar%.ly (Ocean Monitoring ProgralD. 4077 North Harbor Drive. San
Diego. CA92101) is interested in symbiotic reI ati onships, especially in
crinoids.

Mauro de Mours-Bri tto (Insti tuto de Terras, Cartografia e Florestas. Rua
Desembarga dor Hotts. 3384, 80410 Curitiba.PR, Brasil) is doing research
on the distribution of Stell~oidea from the continental shelf, coastal and
estuari ne regions.

Kei th Serafy (Bi 01081 •. Southhampton Collelge, Southampton. NY 11968) is
interested in the age and growth of echi noi ds.

E•. Gluchowshi (Dept. of Earth Sci ences, Laboratory of Pal eontol ogy and
Stratigraphy, Mielczarksiego Str. 60, 41-2000 SOSNOWIEC,Poland) would like
i nf o!'1llatfon on the mechani sm, range and tempo by vhi ch Recent cd noi d
larvae disperse.

Robert Black (Dept. Zoology, Univ. of Western Australia, Nedlands, W.A.
6009, Australia) is interested in recruitment of asteroids and echinoids.

Jacob Dafni (Steinitz Harine Laboratory, Bolt 469, Eflst, Israel) is inter-
ested in teratology of echinoderms.

Georges Ubaghs has retired. but is working at home (28 Bois Ie Comte, B,""
4941 Gromze-Andoumont, Bel gium). He is interested inEocrinoids, Homostel ee
and Hou:oiostelea (Soluta)

Peter Castro (Dept. of Biology. California Polytechnit- Univ., Pomona, CA
91768-4032) is interested in echinoderms as host for symbioses (parasitism.
commensalism, etc.). Would like to know of records of eumedonid crabs
(genera Harrovia, Ceratocarcinus, Echinoecus, Zebrida, Eumedonus. etc.)
associated with crinoids or echinoids throughout the Indo-West Pacific
regi ons.

A. Vadet (47 BId. Eurvin, 62200 Boulogne surlier, France) is the curator of
the natural history collections of the Museum of Boulogne sur Mer. Is
studyinghJurassic echinoids and is currently revising the' Cidari.' from.
the Oxfordian and lower Kimmeridege of northwest Europe. Would like to



receive reprints of echinoderm papers. particularly on Jurassic echinoids.
because the library of the museumwas destroyed in thelast war.

M. Hishi (Tokyo Insti tute of Technology. Ookayama. Neguro-Ku. 152 Tokyo.
Japan) is studying the mechanism Qf fertilization. particularly the
acrosome reaC'tion.

D.G., Stephenson (Dept. of Geology. University of Keele. Keele.
Staffordshire STs SBG. t.it<) is interested in Tertiarry cidaroids.

Michale Kyte (11025 44th Street SEe Snol1omish.,WA98.290) is working on a
colI ection of ophiacanthid ophiuroidsfrom the, Berring Sea that have 8 to
10 arms and brood their youn~. Wouldappre,date h.earing from others who
have worked on or has recent information about such speC'ies sf nee Mortensen
completed his Discovery Reports in 1936. Would esp.ecially like to see
specimens of Ophiacantha vivipara from the, Antarctic.
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Coral Reef Conservation Pr0i!!!
Fishing in Kenya: the impact of echinoids

Timothy HcClanahan. Institute for Wetlands. Universi ty of Florida.
Gainesville. 32611. U.S.A.

The corel reef conservation project vas developed in 198"4 to study the
ecological effects of humans on coral reels. Core~ r~efs ere an important
~esource for many tropical developing countires as a source of food and. :I.n-
come. particul arily through fishing. shell ing and touri sm. The proj ett vas
ini tiated in Keny'8 vhich has accessible coral reefs •. a 1arge tourist, fishing
and shell ing industry. and 'three lIlarine parks vithin at. short ~st8nceof ~ach
other. Shell collecting was oriainallyperc:eived as the major environmental
probl em. However. shell col I ecting is 1e~s important than th, 2 to 3-fold
increase in sea "Urchin densityres\11t'ingfrom overfishing. Host predation is
due to fish (pardtularilytriggerfishJa~d1i ttl ~ tog8stropods.Bioerosion
rates by sea urchins are 1 to 2 ord~rsofm8gni tude higher than fish her'"
bivoressuch as parrotfish. In addition. N)ral cover and topographic
complexity are reduced from"sea urchinleeding. The community structure
dynamics within this assemblage of ca .10 sea urchin species appears to be
control I ed by predation. Echinometra mathaei. the species most susceptibl e to
predation and the top competi tion in this assemblage. dominates in the lowest
predation" sites. The integral effect is a reduction in diversity and the
ecological functions (i.e. fisheries productive. shoreline protyection) on
reefs exposed to heavy fishing.

Fisheries managemen~ plans are needed for countries such as Kenya. which hope
to use their coral reef fisheri esas a source of food and income. Kenya is a
leader in coral reef and marine resource management but additional research is
needed to determine the appropriate level of utilization on reefs exposed to
long-term fishing pressures. This and ecological issues with management
appl ications are the future research goals of" theproj ect.

Those who have observed similar high densi ties of sea urchins on tropical
Pacific reefs are asked to write the author.
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The fol]owint questionnaire is reprinted from the Coral Reef News]ette! (June
1988. No. 19. Preps!ed h>' the Pscific Science Asso~;t~-scr;;tIfIc-C~mmittee
on Co!sl Reefs snd the Uni"':'!it'y of GUBr:! r~a!"in(>Leborst'ory. Responses sh"uld
be sent to Timothy McClsnshan. Center for Wetl snds. Universi ty of Flori da.
Gainesville. Florida. USA.

INDO-PACIFIC SEA URCHIN QUESTIONNAIRE•....:
1. Location of reef:
2, ••••• of reef:
3. Type of re.f (frin91n9, patch, barriar, atc,):
4, Section of reef (raef flat, raef cr••t, la900n, atc.):
5. Rank the genera of echinoid••from most to least common, and

esti.ate .th~ir population densities.
Estimated density pcr ,J

Altropyga
Diadema
EchinolDetro
Ecbinoltrcpbus
Echinothrix
Ito.opneultes'
Toxopn.ustcs
tripneu$tes
other.

<1 1-5 6-10

/

11-20 >20

6. Have you noted any cbanqes in the apecies populations overtime?
Species:
Increases Decreases tlochanges

7. Are Echinometro found in or out.ide of crevice.? Whatpercent .re in crevices?
..~'

Percentage: 0 1-20 20-40
40-60 60-10 10-99 100

!
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I. Are lc:b1nOMt.tI ,....• lit 1••••••• 1 ar••• and to ••••t "pU (1ft•.elation ~o U ••• er •• t_I' ..
Depth: -.w ~o II1MII IIUfM ~o JIUfI

1I1M5 ~o -1 • -1 • to -2 •
-2 • ~o -) • .-) •

t. Movfar ia the •.aar frOil ahora?

Dlat.nca: c 100 •

1 -5 b

100-500 • _

.Ib _
100-1000

othar

10. Mo,",d.na.ly populated by huaan. 1e ttl. adjacent ahorel1n.
(pereon./b2) 7

<1 1-10 _ 10'-50 _ ,50;;'"100 _

100-1000 _ HOOO _

11. J. fiahln9 co_on on t.hle r•• f? Dothe UahaD.n co_only
tr.vel by foot, •• Uboat or .otorbo.t? .1•••• ch.ck the
fi.hin9 •• thod. u.ad.

MotorboatSailboatTr.n.port.tlon: root
oth.r _

rl.hln9 •• thod.: Lin. fl.hlnq

Pull .ainin9 _

Sp•• r/I iahln9 _

Dyn•• tUh9

Trap fiahln9

".t adnln9

'oiaonlftC)

Oth.r

12. AI'. the fl)110,",ln9U.had, a.t.n" or coll.ct.d?

•• 1' ••••• PuUarUah
Cypraac••• b Charonia _



Literature on tumors of marine invertebrates is 8mall. and particular with
regard to echinoderms (for an overview. see: Sparks.A.K •• 1985. Synopsis
of invertebrate pathology. pp. 125-127. Elsevier Science Publishing Co••
New York) •.

Fontaine, Q.R. 1969. Pigmented tumor-like lesions in an ophiuroid
echinoderm. In: Neopl asms and related disorders in invertebrate and lower
vertebrate animals. National Cancer Institute. Honograph 31: 683-691.
Smith. A.C•• R.L. Tayloer. H. Chun-Ak8na. and F. Ramos. 1973. Intestinal
tumor in the sea cucumber. Holothuria leucospilota. J. Invert. Pathol.
22: 203-212.

Ht)Wto recognize a tumor? As 8 practical guideline. look for an abnormal
mass of tissue. often a I ump. the growth of which has exceeded and is
unct)ordinated with that of normal tissues. The mass. typically. i..r; pur';..
poseless and nearly autonomt)us.

----'---------------
DATABASE FOR ECHINODERMS--------,--
Thomas Ebert (Biology. San Diego State University. San Diego. CA 92182)

For various research projects over the past 20 years I have tried to obtain
original datsgathered by other workers and have met with mixed success. It
has become clear that data are being discarded or otherwise lost at an
alarming rate and so. not infrequently. it is necessary to regather data if
a new analysis is to be performed. For example. the 'gonad index' was 1lI

useful cal culati on in examining the annual reproductivecycl e in
Strongylocentrotus purpuratus and monthly sampl es were taken for a decade
in central California during the 1950's and 1960's. Also. monthly salliples
were gathered for three years at various si tes from Washington to Baj a
cal !fornia. Because the gonad index is insensi tive to all OIDetric changes.
I wanted to reanalyze all of these data to look at latitudinal trends and
wrote to the investigators who had gathered the data. All of these data
have been discarded and so are lost I I have b~en abl e to obtain SOme data
sets frolt other workers but it is distressing that such a valuable resource
as the primary data have so frequently been thrOltn away. I woul d 1 ike to
initi ate a data conservation effort and propose three items that woul d aid
in this effort:

1) All of us shoul d require our students to publ ish all of their raw date
as appendices to their theses or dissertations.
2) I urge workers to initiate a technical series of publications through
their local marine laboratory or university department in which 811 data
woul d be publ ished.
3) A cooperative technical series of publ icadons coul d be formed o:L ~ough a
single university. 1 would be willing to edit and produce such a series at
San Diego State University 8S a techincal publication of the Center of
Harine Resources.

---'----,---,-------
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SPELLING OF SPECIES-GROUP NAMES
FORMED FROM NAMES WITH THE LETTER ~:

THE CASE OF Ophiothrix orstedii
Gordon Hendler

In the echinoderm literature there is a question as to the
correct spelling of specific names that are written (sometimes
interchangeably) with the letter p or e. According to the
International Code of Zoological Nomenclature (Third Edition,
1985: Article 32d[iI) "A name published with a diacritic mark,
apostrophe, diaeres s, or hyphen .•.is to be corrected •••by the
deletion of the mark concerned, except that when in a name
published before 1895 and based upon a German word, the umlaut
sign is deleted from a vowel, the letter fe' is to be inserted
after that vowel (if there is any doubt that the name is based
upon a German word, it is to be so treated). An example provided
is that ma,sberqi is corrected to. !!dobersi, but mUlleri(published efore 1895) is corrected to muellerl. . .

It is not too likely that Danish names .written with the
letter Up" are "based upon a German word". The letter appeared on
10th Century runic stones, and was used in the earliest written
Danish documents. However, how can we verify that a name spelled
with p or e is not German - even if the name is proposed by a
Scandinavian student of the echinoderms, or honors a Scandinavlan
scholar? I have been concerned with the matter of the.correct
spelling of one of the most common Caribbean ophiuroids, the
species named 0 hiothrix .!rstedii by .LUtken . (1856), andsubsequently E;pelle .rs edll, 00 oerstedli, and'o. oerstedi.

Mrs. KarenJ. Frie mann, a museum associate or the NaturalHistory Museum of Los Angeles County, looked into the origin of
the name~rsted and concluded that it is of Danish origin. Her
report, presented below, documents that point and describes some
of Dr. ~rsted's contibutions to science. Since the name ~rsted
is not German, . species bearing that name should be spelled
"orstedii". Finally, in the case of Ophiothrix orstediithere is
a question as to whether -ii is the correct suffIx of the
species-group name. Theonginal spelling appears to be
correctly based on a latinization of ~rsted, and since it does
not contravene ICZN Article 31, it is thus "to be preservedunaltered" (Article 3-2b). .

What is the correct spelling of the other patronYms with an
Umlaut which have been proposed by and for the Scandinavian
scientists? Perha~s our Scandinavian colleagues could shed somelight on the questlon.
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ANDERS SAND~E ~RSTED (1816-72)
Karen J. Friedmann

The Dr. Crsted cited by Dr. Chr. LUtken, is the botanist A.s. ~rsted, nephew of the legal scholar and high government
official of the same name and of the famous physicist H. C.
~rsted (discoverer of electromagnetism), as well as a direct
descendant of the parson SpSrenOlufson (1582-1636) who took thename of the town ~rsted, where he served.

Dr. ~rsted's 1843 doctoral thesis was entitled "De
regionibus marinis". In 1845 he went to the Danish West Indian
islands as a zoologist to study the marine fauna, and after a
cou~le of years he went to Jamaica, Nicaragua and Costa Rica.
Dur1ng that period he collected the echinoderms upon which
LUtken based many of his species descriptions. However, ~rsted
became so interested in the rich New World tropical vegetation
that he returned to Denmark a botanist. In 1849 he reported his
"Observations on a heretofore unknown general distribution of
microscopic plants in the world ocean." He drew the conclusion
that in the ocean all animal food is ultimately derived from
plants, an interpretation strongly doubted by his contemporaries.
In 1859 came his last zoological work "Pentacrinus MUlleri", and
in 1862 he became professor of botany at the University of
Copenhagen. ~rsted was prolific and often embroiled in
controversy. His biographer states that in marine ecology he was
in some respects far ahead of his time, that he was a pioneer in
the systematics of worms, and that his extensive collections from
Central America were of great importance for Danish zoology
(based on Dansk Bioarafis~ Leksikon).

The name ~rs e cons1sts of two elements ~ and sted. Both
occur in many Danish place names, ~ means gravel, peDDIes, or a
sandy gravelly beach. Sted is an inhabited place. ~ it is
stat/ed, corresponds totne Norwegian aur, old ,Nordic aurr, and
old English ear (earth). Dansk Steonavnsleksikon lists four
towns named ~rsted, one of them in DJursland in Jutland, the home
of the ancestral parson (based on Ordbog over det danske Sprog,
Danske Etymologisk Ordbog, and Dansk StednaViiSIeKSIkon).

Thus, several ,encyclopedic sources are In agreement
regarding the origin of the name ~rsted, and the picture seems
consistent, logical and reasonable. But there is a second theory!
Johannes Steenstrup, a scholar who published a studr of Danish
place names, has this to say, "~ther was, accord1ng to old
legends, the lover of the shy and timid Sigrid, and this name has
left its mark in 10 ~rslevs and 4 towns named ~rsted" (f~om
Oanske Stednavne. Oeres Tolkning £9 Hvad de Oplyser om vort Lands
Bebyggelse £9 Folkets Kultur ~ennem TIderne).

So there you are! But wh1chever explanation you accept it is
clear that ~rsted is a very old Danish name, which I take it is
all that matters for your purposes.
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[n tho backroam Ht colloctl',n of the Department (.f [ndlan
and Northern Affairs in Ottawa I fQljnrj .3n ~chinod'~rrn
treasurel The dopictlon of m~rino invertebrate. 'pp.r.ntly
r~pr~3~nt3 .3 r.:H~ ph~nl)mf'!n(HI in F:::;kimo(c.'lll'~d fnuLt 1n
'-.1n.1<1a) .Ht. rhe ph'Jt'J'j,,'ph i. "f "5,,,.• fl"d", a l1~O .tnlle
carving by Hina Crow .• Labr,'dor illuit .. ;;',. ;ive. in the
SeIche. [.hnd'(no" calleu Sanlkll".'q) ,""'.;;-:.,°

11
: 7') .q!J0WIin the southeast corn~r of Huds0n Bay.rher~ are 4

H~ti1'lSI?), 6 1.: droebaChIensis!?) and 1 Aoterl.'I?). The
little animals .He mO'lnt ••d with WOoden po.,. [a the lOX21 em
~tone base. The ochlnode,m~ all have the symmetry of 1!

I ".'s charmed by thio Work ..•nd bO'Jan searchln'J far pleco.
with 'olated th'"ne-;. 'rwo 'lth,,,~ were f I n~ Ily loca t"d:
"ShoI1

5
- by $a,ah Ka'll'larok 119691 I) Hytlt'l'-I W,chln

pe'lg~d 'to .3 stone b.3S~) in tile C.lnadiJn .'11J:':;~lJrn of
CIVilization ~011B~tion .•nd "~ea I}'chlll:;" by Annie 'lhaytaok
!l no ·s! I 5 'le chi ns 1'.,,,'Jod t c' a • t""., 10" '"'' f r -'10' c't"I"')',e
of a 1981 Winnlpe., Art Gallo,y .,h"". Roth the •• Tn'll t wamen
artbb are .,1'0 f,om ';anikilll ..•q .1Ild "f 1:1", I.abrad"r tr ibe.

So, why only S.3l1ikiluag ,HId why tJn1y wnl1lr~11 C,1('Jer:,?
3.] n I k lln.)q i., '1" j to, '"'' th f •.•r ..• ~0." t.] I In., it" e t t klllell t .
A.rctic ~Cl)109i::;t3 r~pt)rt l.'1r'}p. .'l'l'}re'}.'d:i'JIU 1)£ ~L
'1<"ebAChl',nSi:; In 3.1Ilil:II""'I'.' shallows. Pe<h.,p,; this
:;outheely I'JCAtiun ""perienceo le3' "inl'''r lee ,;<'on, th"n
l:he '.IVa 'Jed "<"13 L; fn t h", n", t h Alid t hu, pr ov i .le,; he f: te,
habitat fllr shall"" ...•.•ter fauna. APP.Helltly the i,,"al Inuit
.10 eat Sea urchins I'Jather"d by "omen-th" men h'JIlt) "nd
perh .•ps that is why the "omen ca've them. NORM SLOAN

Thore are oV", 40 desi In.>tod [n'li tArt C.",tres apre.,d .Jcro,;.
C,'nada's vast ArctIc are" yet only ';.,nlk I I""'q depict"
marine invectebrates In Its Art. According to ean~dlAn

/experts, fish, birds dnd mAmmAlsare the .,nlmal fnrms in
Inuit art.Mlnf?ov~r, th~ Eskimo 03rt '~xtJf'!r.t .:it th,~
"10 It hs on t" n k.MW "f no mude r II rn,,, In', Inve, t" hc. to f I 'J'" "8
And only "ne In.t .•ncela tiny 'flail fj'l'''o In .] mon".,r~ph) in
dllclent Eskimo ArtiDorset "ultlJ,e""SOI) AD, I...•brador e" ••"t).
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THESESANDDISSERTATIONS--------------
Theses and dissertations are a valuable resource for researchers. Many are
never publ i shed. Publ fcati ons rarely contai n all .of the inf ormati on or
development found in them. With the inc] usi on of dissertations from the
USSR in this issue of the newsletter. the list of theses and di sse!'tations
is now probably relatively complete. Tides of those that have been missed
and of new works shoul d be sent to the newsletter for inclusion in future
issues.

Bachelor's theses------'-------
Ireland

Byrne.M. 1978. The phenomenon of aggregation in echinoderms with particular
reference to the ophiuroid Ophiocomina nigra (Abildaarg) and the crinoid
Antedon bifida (Pennant). University College. Galway.

Uni.!!~ ..•Kingdom

Aung. W. 1975. Observations and reproductive biology of the t1"opi{'el sand
dollar Arachnoides placenta .(Echinoi.dea:Echinodermata). Univ.of Newcastle-
on-Tyne.

Master's theses------
Australia

Saun ders. A.G. 1986. Growth and age of a tropical sand doll ar Laganum
depressum (Clypeasteroida.:Echinoida). James Cook Uni.versity.

France

(Dip10me d'Etude Approfondie)

George. S. 1987. Les strategies reproductives de l' oursin Arbacia 1 ixula
(Echi.nodermata: Echinoidea) a Sai nt Jean Cap Ferrat. Univ. Pierre et Marie
Cud e Paris VI.

Berthon. J.-F. 1987. Relations trophique entre quelques especes
d' echinodermes et Ie phytobenthos dans la baie de Port-Cros (Var.• France).
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Bent Hansen

26 Harch 1925 - 18 July 1988

1Bent Hansen was born the son of a waiter in a small
provincial town in southern Denmark. The family Blored to
Copenhagen, and there Bent began studying Zoology. y~

L,In 1949, one year before the start of the great. Galathea
deep-sea expedition, Bent was chosen as one of thr~e:,(with Anton
Bruun a'nd Torben Wolff) to remain with the ship fon the full two-
year cruise. As a result of this appointment he be~ana study of
holothurians, 8 very significant element of the dee'p-sea
,megafauna. At this time he receivee;JhlsHaster of Science degree.
His tutor at the Coperthag~n Zoological ~us~um, F. ~~nsenius .
Hadsen, pointed out to Bent the overall importance ~f making
permanenl slide preparations of the calcareous ossi~les in the
skin, for study of taxonomic variation. Also of special
importance were sketches and color notes on freshlyL~,collected
specimens. The Galathea Expedition provided a v~rj rich

~collection of holothurians from all oceans. They were studied on
board, along with other e~hinoderms; for the rest qf his
scientific, career Bent concentrated his efforts mainly On the
holothurians.At his death he left an invaluable reference
:collectionof ca. 1200 micr-oscope slides of elasipAq holothurians
'and ca. 1200 of other species. . J.

After the Galathea cruise he was of.fered an appointment at
the Insti tuteof General Zoology whe.re, ,in addition to teaching,
he worked on hadal holothurians. At the end of his five-year

. ..,' rappointment, he became a research librarian at the ,Universit), of
Copenhagen Library (Natura! Sctences), wi.th permis~.ion to spend
one-fourth of his working hours ()n his beloved sea.,;cucumbers. he
also had opportunities to travel to other Eurqpean. ,mUSeums to
study" holothurian collections.

. 'r-In 1961 he accepted the position of Head of t.lleZoological
Museum Library. His first major task was rearrang~ment of the
central and departm~ntal libraries in connection ~~th the move
into the new museum building. he also supervised th~ creation of
a catalogue of the rich archives of this centurifslo1d museUm.
The museum library has benefitted greatly from his .love of order,
and his scientific insight. ".

.' t

Along with the demanding obligations as a librarian, Bent
cont~nued working on his Elasipoda Blon~graph, based upon Galathea
collections and on extensive museum holdings inEu~ope and the
U.S.A. This research was done mostly in his spare time. The
publication of the monograph in 1975 and his participation in
Echinoderm Conferences made him well-known abroad. He worked
particularly closely wi.th colleagues in Great Britain, and was
invited on a very successful. Discovery cruise in the PorcupineSea Bight in 1979.
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In the 1980's he paid two long visits to the Marine
Biological Center at Phuket, Thailand, which cooperates closely
with Danish scientists. Here he advised on rearrangellent of the
library, ran an echinoderm.course and workshop, and with two Thai
~olleagues he collected specimens for a survey of the local
holothurian fauna.

It was during this last visltto.Phuket in the Spring of
1987 that he first felt exhausted.after physical strain.
Thorough examinations reveale~ex~ensive arteriosclerosis, and
surgery was not possible. He had to give up his daily bicycle
rides to and from the museum, but he continued work until less
than a month before he died, aPParently unaffected by theinescapable prognosis. .

All those who knew Bent will miss his calm gentleness, his
helpfulness and his friendly attitude towards everyone. He will
also be missed as bne of the most well~informed specialists on
deep-sea holothurians. He was a~w.!:t.~'shappy to share his insightwith those seeking hi~ adviee.' '. ..

Ina lo'nglist of eminent Danish dE!ep-sea biologists, -Bent
Hansen is prominent .Wi th the publication of his greatmono.graph
in 1975, he revdlutionized the ~tudy of deep-sea holothurians.
These animals, which often comprise lIorethan 95% of the biomass
in s.omedeep-sea areas, arenotoriotisly difficult to study and
categorize. Bent had the patience, skill and knowledge to make
sense of their bewildering diversity. He conferred some
.stabiJity on the classification, and contributed greatly to our
knowledge of the biology sridecology of these animals. For the
first time. he made theelasipods available as objects ,of modern
scientific study.' gent's contribution to thes~ries "Marine
Invertebrates of Scandinavia" wa~ almost compl~te at the time of
his death. The manuscript will be completed by his mentor and
friend, F. JenseniusMadsen.

Torben Wolff and David Pawson
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Nou~ av()n~ applli.~ ia/l.di.vemuti.. La lIZoltl cU n.ow anti. lJvd:eo

70ll7ONlSl Ii La /-in au mo.w d' avw dt? ~ anni.l!, Ii l' &gt?dt? 76 aM.

A..Mi~ian.i au flu~ium dt? Zooiogit? dt? l' lln.i.v~ili. de 7UJL.i..n
€.n. 19 J3 , iL y dwi..n1. P/LotM~WA., f'Uu" a f'O/I.i..iA de 1955, a.Muma La
cl.i.Al!cJ.i.ondu flu~i.um d' Ili..tdoi/l.t? Nai.uA.e.lh "A. Dolti.o." cU yi..n.RA.
Sa conupuon ~c..Un.Li.ti-qUi!.p€.Ul _~ Ili~umi.t? PQ/l. u.ii...€. ci.iauon .•
".on tJr.a.vail ~ci..enLi..tiquea i.li. plli.n.ci..pa..l.em.eniolUUl-i Ve.M La .6y~il.-
aoliqJtt!., La zoogioglUl..ph.i.L td. L'i.coLogu, td. a i.li. in...6piA.i. du. plli.n.ci.pl!
qu' un.e. ~ol.i.d..J?.c.On.fuu.Manu. du. IIZOI'llh de. La n.a:i..rute. td. L' HUlU de..6 c.oL-
'hcLi.oM ~on.i .i.ndi..t,p~ au dWeLoppl!J1li!ni.tU. La zooLogu.".

lnAi.c.o 701l70NlSl iiail un ~pi.ci.aLi.Au. ~cofuw. au plan .i.n.:LeA-
n.aLi..onal dt?~ lchi.n.od..eAmt?~d dM POi~~OM de flid..ilVtAani.e., cU La fllVl.
Noi/l.t? d de La flt?/LRouge , ayan.i fXL'I.lici.pi. c2.de. n.onz£Jte.u~t?~.rn...W~iOM,
iL a /LicLige au COUM de .6a cQ.J!./L.ibt£P/LbJ dt? 200 puU.i.cauoM. Il
1U!.~u. avt?c b.~ lchi.n.odlVt.Rle~ cU La taune d' Ii~ (1965) l' aui.euA de.
La ~yn.iJlue La plJ.M /Li.~ ~U/1 Le~ lchi.n.odlVt.Rlv, aci.u~ d'lU/Lope.

lLimanl I..eaucoup La '1/LWlced y ta.uani de tAi.quenJ...t, ~i.jOU/l.~,
il a paltuci.pi. au plU!JTli..eA.de no~ ~hninai/l.M "tAancophOftl!A", au fiu~i.um
cU p~ en 1980.

7ou~ ceux qui. L' oni connu app/Lcci.ai.enl.. ~Oft iligancl!. .inn.i..c
d' i.i.aLi..en, ~a CU/l.i.o~ill ~ci.eni...i.ti-qUl!.,~l!.~quaLi.i..i~ Iu.un~.

A..la-in. gllI lil, d.i ~ 1987
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F. Jeffrey Bell (1882. Ann. & Mag. Nat. Hist. ser 5. 9. 166) called atten-
tion to the fact that on the tit] e page of 'Dissertatiosistens species
C'ognitas Asteriarum'. Nicol ausBruzel ius was designated as author. not
Retzius. At the University of LUlnd. from about 1800 to 1850 it was the
custom that the professor wrote the paper. whil e the candidate for the
doctorate usedit.as doctoral thesis and paid the expenses for the print-
ing. Whenever the candidate had written the thesis himself. this was
specially stated on the ti tl e page. Thus the species of starfish described
in the 'Dissertatio' are correctly ascribed to Rezius.
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The Bipby Medal

Starfish have many arms.
The arms are called rays.
Starfish have arms, but no legs.
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Ur~hin: hac nothing to do with the ~ommon Ingli.h ucag~ of the word. r.f.rri~l'
to-;;el] boyc. but-by w~' of fishe~~. ~omint fr~ Fren~h h!ri.son and
hericse!: -to bristle". rert"rrint to the cpinec.

Dtaspite this. tht" wt"ll-known woodcut in Forbe ••' History of !rithh Starfish or
t:wo8Ulall boye laughingly looking at a ht"dgE'-hog (u!"~hin) and .t"8-ur~hins may
havt" within it tht" idt"8 that tht" boys do not reali.Et" that they art" also
'urchins'

Cassell's New French Dictionery:
ht"risson: hedgehog: (rart") urchin
herisson de Iller: see-ur~hin

THE SEA-URCHINS.

ECHJ1\ID~.

(lll ClRRn~rrlS'IGlUflr kJ'IrNODEIUIATA.

'.

, - ,. ;"'~9 :;;x: - .•. ....:- ....••. -~. '.. ~: ..'~, .,~



THEOOE£X;INGSONG

by Edward Forbes

16~

"I give it here from a manuscript which I procured from my late friend Mr.
Aldel'. The last verse is not given in the version publ ished in the Life of
Forbes" in: Presi dential address del ivered at the $nnual meeting of the
Tyneside Naturalists' Field Club. May 27.1881. by the Rev. A. M. Norman.
M.A•• D.C.L•• F.L.S •• etc •• with appendices on the fauna of the abysses of the
ocean. Trans. Nat. Hist. Soc. of Northumberland. Durham. and Newcastl e-on
Tyne. and the Tynside Naturalists Field Club 8(1). 1883.

Hurrah ror the dredge. with its iron edge.
And its mystical triangl e

And its hided net. with meshes set.
Odd fish~s to entangle!

The ship may rr:Ne through the waters above.
'Mid scenes exciting wonder.

But braver sights the dredge del ights.
As it roves the water under.

~2!~ - Then a dredging we will go. wise boys.
Then a dredging we will go.

Downin the deep. where the mermen sl eep.
Our gallant dredge is sinking.

Each finny shape in a precious scrape
will find itself ina twinkling!

They may twirl and twist:. and writhe asthei list.
Andbrek themselves into sections.

But up they all. at the dredges call.
Must come to fill col 1ections.

Then a dredging. etc.

The creatures strange the sea that range.
Though mighty in their stations.

To the dredge must y iet. d the briny fiel d
Of their loves and depredations:

The crab so bol d. light a knight of 01 d
In scaly armor plated;

And the slimy snai11. with a shell on his taill.
And the starfish radiated.

Then a dredging. etc.

Were I a fish (though I've no wish)
For a tail - the more's the pity)

I'd anathematize the prying eyes
Of the tl!rrible Dredging Committee;

No fish am I. but high and dry
'Mid dredges take my station.

A-catchi ng the fishes. all at the wishes
Of the British Association.

Then a dredging. etc.

(Herdman. W.A. 1923. Edward Forbes. in !2~!!2~!!-£L~.£~!!!~a!!J?hlp. 17: tI ••• so
some of the happiest of his (Forbes) lighter efforts first made their ap-
pearance at the 'Red Lion' dinners. In this particular year (1839). when he
gave the scientific results of his Shetland dredgings to the Section~ he sang
or chanted to the 'Red Lions' his 'Song of the Dredge.' of which I may quote a
few verses here:--tI (the first three verses are printed)
IT __ L ~ _ ~
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RUJISCOVI:RY 01-' A (;IANT SEA STAR

While diving al Tagus COVl", Jerry Wdlington diS(:ovcred a huge Sl'a star whkh IUrtll'd out to
be L"illa s/lfJaha, A. II. Clark 1917. While it was nol a new spedcs it was only lhl' sl'l:ond
spl'dnll'n 10 be rel:orded, 11ll' first havin).! been collel'lcd in 1RR8 hy the Albatross off the coast
of Columbia at a depth of 33 fathoms. .

(from Noticias de Galapagos. Nu. 27. 1978)
R = 415 mm

171

G.M.Well ington
i. 2H, 375-376

(1978)

Luidiu .1Itf'"hn A. H. Clark hein~ col.
Ie'Cle',",a' III m on und hollom: Ta!!l1~ Cove'.
"a~I.I. Gal.pa,m hlands.

Tampa
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• Bather,F.A. Geo!. Mag. N.S. vol. IV. p 134. "Sir - Professor G.
Dewalque, writing in your February number •••• gently turns the Farmennian
beds of the Condroz right way up again, from the reversed position into
which an annoying slip on p. 543 of paper had thrown them."

• Bather, F.A. 1914. The edrioasters of the Trenton limestone. Geol. Mag.,
N.S. Dec. VI, Vol. I, 115-125.

"The textbook writers, however, generally accepted Edrioaster, and no
change was made in either name or description until Professor Haeckell in
1896 thought fit to al ter the name to Edriocystis. Neither the
nomenclatural nor the taxonomic vagaries qf Professor Haeckel won any
favour, and it is needless to allude further to him or to other writers who
shared his ignorance of the facts but not his imagination •••• "

"• "Paracentrotus lividus prefere les Brunes." ~I. Verlaque. 1987. These,
Docteur d'Etat - Sciences, Universit( d'Abc-Marseille II.

• "It was quite a surprise to me, when seE!ing, the type specimen of Bell's
Ophiura Koehleri, which was sent to me for examination from the british
Museum, to find that it was identical with Koehler's Ophioperla
Ludwigi ••• Thus it came about that the species dedicated by Bell to Koehler
was dedicated again unawares by Koehler t~ Ludwig. As for Bell expressing
his regret that he had not 'something better to offfer to the honour of the
distiqguished French natural ist who has done so much for our knowledge of
Ophiuro~ps', there was in reality only reason to regret the bad description
he gav~f1:be species is good •••• " T. Mortensen. Discovery Reports. 1936 •

• Echinoderm~ in literature

"Slowly, as if her mind were a simple structure like a starfish limb that
needed,t:ime to make the connection between sensation and grasping, slowly
she perceiv,f:!d that something had happened ••••• " Blanche d'Alpuget. 1986.
Winter> in Jerusalem.



173

The Barbados ~ea Urchin Fisherv

A local but economicallv important fishery for sea urchins (Tripneustes
ventricosus) has existed in Barbados, West Indies for more than a century.
Barbadians conside~ the roe a delicacy and large numbers of these "sea eggs"
have been fished each year and sold as food. However, the ahundance of sea
urchins in Barbados has declined dramatically over the past decade and the
fishery has effectively collapsed.

During the pas.t 3 years, we have been working at Bellai rs Research
Institute in Barbados to assess the cause anrlsocioeconomic consequences of
the fishery's decline and the potential for itA rehabilitation. Our field
studies of sea urchin populations, together with information gafned from
interviewing fishermen, suggest that overfishing wasil maJor CAuse of the
decline, a1though the possibility of large-scale habitat degradation due to
pollution cannot be discounted. In the laboratory, we are studying the
developmental Tatepf the planktonic larvae of T. ventricosus to better
understand recruitment processes ann to assess the feasihllity of aquaculture.

The government of Barbados is clearlv concerned about the fate of the
fisherv and has instituted a 2 year moratorium on fishing sea urchins in an
attempt to recover the fishery.

Bob Scheibling, Biology Dept., Da.lhousie University, Halifax, Nova Scotia,B3R4Jl

Phil Mladenov, Biology Dept., Mount Allison University, Sackville, NewBrunswick, EOA 3CO

Suggested readings:

Scheibling, R.E. and P.V. Mladenov. In press. Decline of the sea urchin
(Tripreustes ventricosus) fishery of Barbados: A survey of fishermen
and consumers. Mar. Fish. Rev.

Scheibling, R.E. and P.V. Mladenov. Distribution, abundance and
size structure of Tripreustes ventricosus on traditional fishing
grounds following the collapse of the sea urchin fishery in Barbados.
Proceed. 6th Int. Echinoderms Conf., Victoria.
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• "Each kind of ~nvirotlment was fnund to have its own p~culiar F.chinoid

fauna. ~ach spE'cies except thE' mos~ abundant. being very restdct~d to on~
so~r of habitat in its adult condition." Bedford. F.P. 1900. On echinoderms
from Singapore and r'.alacca. Proc. Sci. Meetings Zo01. Soc. Lond. 271-299.

• ~!!!_~~2_!!£!!:~£!f
Dei chmann. E. 1921. On some C2 ses of mul t i pl i cat ion by f i ssi on and of
coalescence in holothudans: with notes on the synnoymy of Actinopyga
parvula. Papers from D!'. Th. Mortensen's Pacific Exp~dition 1914-16. IX.
Saertryk of Vidensk. M~dd. fra. Dansk naturh. Foren. 7'3. 199-214.
Hi stol ogi cal examinati on e:h~ ed the integument of di ff e'!"ent indiv idual s of
Thyone gibb~r (S~l.) from Taboga. Gul f of Panama were compl etely fused. The
coalescence is restricted to the integument. " •••• _just like the men's leg
in the old Danish tale of the Mo1bos-- ••• ultimately first the pedicels and
then the skin itself of the individuals fuse togetht>'!"•••• Monticel1i ••• has
seen two pi eces of the ski n from Cucumada pl and (Brand) fuse together."

• ~2~.s!!!~_2!._~.:...;,~a!!:!:i~(from: Letters and recol 1~cti ons of Aley.ande-r
Agassiiz with a sk~tch of his life and work. Houghton Hifflin Company.
Boston. 191'3>:
p 120 • letter to Charles Darwin. Cambd dge. December 9.1872.

" ••• the great fire of Boston. and~hich has affect~d us all mo!'eor less
sedously. I have been hit pr~tty hard, lot in a lllnnE'Yway, but what is
worse infinitely. I have lost a year's work by the dest!'uction of six
Plates of anatomy wit.h the original drawing, of which I ha\ie not even a
sketch ••• ln additinn I lost all the stones of the first parts of.the
"Revision of the Echini'; ••• I feel neither theheBrt nor have I time tl)
start again and do all this again just as it was completed.

p. 159. Lette'!' to Wyvil1eThonsnn. Newport. July 1. 1879.
"I fel t when I gnt through the Chal1 enger Echini that I never wanted to
see an"ther sea-urchin. and hoped that they wl)ul d gradually becnme
ext inct. "

p 181. LE'tte'!' to ~lyville Thomsl)n. Barbados. March 11. 1879.
"As for the other PentBcrinus ••• \olhat do you think of bringing up in one
haul 124 of them? I thought I should jump. tWerb"a!'d when the tangles
came 'tij;-l oaded with them. Thi s brings mt>tl) ask if you want. any more
fl)r dissection."

• ~!!i!!:!_!£E!!~!~!~~i2!!~_~!._!~~i!!2~!!~~_i!!_~!!
"The sea-urchi n••• (wase subj ect) used by these arti sts (the Mykenaean
p"pul at;"n of Cyprus and Crete, 800-1000 Be) for whi ch they fl)und ter-
rest'!' iel count erpa rt s ••• th e sea-urch in was A hedl.:ehog••• " Lanka st er, Sir
Ray. 1925. St:lmediversions nf a naturalist. Methuen & Co•• Ltd •• L"ndon.



( p.1'\- )

• L' on~lette aux ourain.s

Ouvrez les oursins. Agrandissez Ie lrou ou Ie JOI-

gnenl lea darnes arin de lIaisser egouller I'euu. Un quarl
d'beure apres, lortez delicalement ces darnes et glissez-
les dans les reues. Cela fait. ballez votre omelelle vive-
menl et. des que I'huile est Ires chaude, jetez-Ia dans la
poele il feu tres vir. Ramenez-hl du bord uu centre il me-
sure qu'elle gonfle. Tenez-Ia baveuse. PHez-Ia enchuus-
aon. Servez: lres cbaud.

Ces deux r~elles 50nt e1lraites d'une revue mar-
seillaise d'U y a cinquante ans.

On peut encore ~reparer en omelelle les orties de mel'
petits zoophytes marllls, qu'il esl loutdois recommande
de debarrasser au prealable de ses proprietes urticantes
en les faisant macerer dans un peu de vinaigre et en les
rin~ant ensulte. Supprimez lea tentacules, nelloyez soi-

gneusement les orties, egouUez-les. Saupoudrez-Ies de fa-
rine et mettez.les il culre 8 la p~le dans quelques cuille-
rees d'huile. Quand elles sonl friles des deux c6tes, el
pour celu il convient de les retourner en une seule fois II
I'aide de ce que les Proven~auI appellenl un I!!ro-Irou-
cho, ou encore 'Jiro-pe;s (tourne-poisson), cOlOme 11 s'en
fabrique encore a Aubagne, ujoutez les reufs battus. Re-
tournez I'omelette, afin qu'elle'soit cuile egalemenl des
deux c6les. D'autres petits poissons, conune I'atherine
joel (souclel) ou Ie cabasson (cabassoun) tont aussi d'n-
cellentes omelettes. II convient evidenlluent de les frire
au prealahle sans les eteter, ni les vider, ni les ecailler.

R. )C\J V~ u... f\ '+<.c , lo.. c..u. \ ~~t'-Q.
~ "\0 \J-.C2.A- 5-o..Jlrl b.. ~ 0.. ~\ '-' tJ"".. {)~ ~'-'"\ c., , ~.
"'"l. "v.. 'Q 'i' ~t'v.. ~ -c ~e. ?Je ~e) ,Af"\l'\l-Jl t. (<' .\n')
De l'oursin, qUAnd n n'a pas sejourne sur desronds
heux lapisses d'algues, tout se mange: 18 b~teou~erte
x cisenux presenle ses darnes d'un beau vermlllon
'entourenl des debris noir8tres d'algues qui ne sonl

Ii dedaigner. Mieux qu'll la petite cumer, Ie "fai Mar-
lIais se serl des mouillelle!! pour recueillir l'interieur
ce mollusque.

d~. d'oursl'ns a re'"u eh Provence Ie nomUn cJeuner T

• oursinado ~.

187



1.88

• Starfish as food---------------
"An interesting accident befell tht' cat of a friend and wi.th wh/)lll I had
left a fEW of the Sunstars (Solaster papposa) to look at. During the tea-
hour. the fel ine r.tember of the family managt'd t() dE'V()ur the hal f ()f one. 1
half an hour's time she could not walk straight. and groaned pite()usly.
After a col 1apse of several hours' durati on she got upon her feet and coul d
just manage to staggeral ong; her jaws. which had become d gi d. rel axed.
The symptoms were al together those of poisoning. Next day. ht:JWever. she
was herself again. and I received emphatic orders never to bring Starfish
there again." Patterson. A.R. 1904. Notes of an east coast natur1ist.
Methuen & Co•• London .•

• ~_~~.!~~!_2!_E~i!!!_~!_~i~~:
I. Pyvil1r: '!'hot1son. C. 1877. The voyar,e of the 'Challenger'. The Atlantic.
A prel imina!) account ()f the general results of theexploring voyage of
H.H.S. 'Challenger' during the years 187'3 and the early part of the year
1876. vol. 2. Macmillan & Co•• London.
" ••• we tra\oyl,,< thref' timt>s at: a depth of about 400 fathoms. and got a 1arge
number of 'very interesting forms ••• Arnong the speci alseizes WE're two
specimens of the rare little cdnr:dd Rhizocumis lofotensis. each infested
by several individuals of a species of St:ylifer. and a single example of
a fine undescribed species of the genus Pent~crinus ••• "
2. Campbell. Lord George. 1876. Log 1etters from "The Chall enger".
t1acmi.11an and Co.
"On the '3rd wear!'1ved at St. Michael s'. havinr, dredged on the way in 900
fathoms. and got a few stadish and a 1arge dead crinoid. Crinoids being
one of the most rare and wished-for things. we dr~dged again in hopes of
more. but unsucessfully .We have scareel y got one cd noi d the whole time we .
have been away. which disappoints and dismays science."

• EC!!!!!22~!!!!~_i!!_E~~!!Y.(in Daki n)
The river is within us. the sea is all about us;
The sea is the land's edge al so; the granit:e
Into which it reaches. the beaches where it tosses
Its hint of earlier and other creation;
The starfish. the hermi t crab.' thewha1 est s backbone;
The pool s where it offers to our cu!'iosity
Th£' mnre del icate al gal" and the sea anem,nne.
It toSSE'S up our losses. the torn spine
The shattered lobster pot. the broaken Dar
And the gear of foreign dead men. The sea has many voices.
Many gods and many voi ces.
T. S. Eli ot

And. 1i1 t.i ng where the laver lingers.
The Starfish tri.ps on all her fingers;
Where. 'neath hi s myriad spi nes ashock.
The sea-egg ripples down the rock •••.
Ki pI ing.
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• FO~~_2!_l~~~~_~~E~i~!~(Muss 1981):
''Very speetaeul ar were the, cases
where tiny brittle stars had
swallowed objects with a diameter
dose to their own••• Fo!' an Ainphiura
with no e!'Tlls. only ten tube-feet. and
a very primi tive mouth apparatus it
must involve a considerable effort to
overcome adi se-shaped f orami ni f era of
about its ('11,10 si z e. "

FIG. 6. Ju\'c:nilt- Aml,hi/lra filiformis
with prey (foraminifc:ran).

190

Fig,,1. SkC'lrbor nn Amj.hiuro
In 115sp"""nlnll position.

• ~~:!2i!!~_2!_~E~i~!~(Mortenseonh "The nonnal positi on t>f th esE' Ophiurids
is ••• thisthat thE' dis!: is eomplE'tE'ly budedinthe mud•••• two-threE' cen-
timeters bel t)W thE' surf ace of thE' mud. WhE'nthey went to di scharge their>
sE'>:ual products. they rise ove,,: the surface of the mud so that the disk is
kept about two centimenterf; (sic) above the surface. resting on the five
a!'TIIbases as pillars. theafm points at thE' samE' time disappeadnr,beli)W
the surfacE' •
•• •ThE'~tnalE'SwerE' the
first"t;, di scharp-eo their
SpE'rID••• hav ing finish E'd•••
th ey' gentl y sank dt:'IWnint 0

theinud. assumi nr. their no!"mal
position. Very soon after~ •• ,
some fernal E'S rose ove,,: the surface
••• and at "nce began to shE'd the ','
eggs."

• ~iS2t!!~'~~
'The term "isyoakeo" was given to the great decrease or disappearnee of
useful,sec\!!W eeds byJ apanEiose seaweed flshermen'. Causes attributed inc] ude
dec,,:ea~e in water temep~ature.dye!' riJn"ff. overharvesting. 01 igotrphy.
grazing'by phycophagous animal s." .. (,ppZ46t450) Akatusuka. I. 1986.
JapanesE' Gel idiales (Rhodophyta).",~spe('ialjy Gelidium. Oceanogr. Mar. BioI.
Ann. P.ev. 2~. 176-26'3. '"

• Parasi ti sn:",
Y;;;:;;;g-;;f-C;;rgonocephal us eats thesk{r)rif thE' adul t to which it i.s attchE'd.
FE'dotov (Ube,,: eigenartigen Parasitis~iJsbe.iStachE'lhautern~ z. f. Morph. u.
Oekol. d. Tiere. 22. 1931.

. ;,.
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