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Saturday 27 June 1998

Registration desk open (9.00am-5.00pm)

9 00-10.45: Concurrent workshop sessions
1. “‘Systema Porifera’ (Chairman: Dr John Hooper) (Venue: Museum Theatre, Level 7)

Aims: 'To summarise, and revise where y, the ification of the Phylum
Punfera, based on re-evaluation of type material and recent bm]aglca! evidence. The resu]tanr
i tobe,"'JasabaakWJllbeaJL of \porary r

and non-morphol I evidence. Wk ible ics will be
interpreted in a phylog ic fr 'k, although for some groups rhts may not yet possible.
Illustrations will be provided to the major characters used to define genera, families and higher
taxa, and keys to these taxa will be presented. It is expected that this completed project will
provide a previously inaccessible window onto the taxonomy of this difficult phylum. The book
will be divided into chapters based on families or logical family groups, plus one or more overview
chapter, to be written by 33 authors. Its scheduled date of publication by Plenum (New York) is
circa mid 2000.

This (3) ‘Systema’ workshop aims to facilitate the completion of all chapters, discuss the contents and format of
the overview chapter(s), and try to resolve some of the problems remaining (or agree on the best strategies for
presenting the unresolvable issues). The workshop will commence with a status report on the project by the editors.
Those authors attending the 5™ ISS will be then asked to provide status reports and estimates of time to submlsslon of
their respective chapter(s). These presentations will be informal. Authors' and subseq ions will
be conducted along the lines of a forum. Authors may have up to 15 minutes each to speak on their respective groups
and the status and problems of these groups. A brief written summary or progress report should be provided to the
editors at the close of the workshop. The workshop will be open to delegates of the 5" ISS, who are welcome to
participate in the discussions.

2. “‘Palaeontological sponge build-ups’ (Chairman: Prof Joachim Reitner) (Venue: Student Room 1, Level 1)
Aims: This workshop will focus on the quesnons of origins of the Porifera and the metazoa, and their subsequent
evolution as P using i hes; the role and preservation potential of Porifera in build-ups
throughout the earth's history (e.g. "mudmounds" reefs); and the future and directions of sponge paleontology.

[710.45-11.15: morning tea
11.15-1.00: workshops continue
[T 1.00-2.00: lunch (provided)
2.00-3.30: workshops continue

(77 3.30-4.00: afternoon tea
4.00-5.30: workshops continue

]

mor

[ Evening Free
Sunday 28 June 1998

Registration desk open (9.00am-6.00pm)
9.00-10.30: concurrent workshops continue

(7710.30-11.00: morning tea
11.00-12.00: workshops conclude

1.00-6.00: gate regi ion, posters d, etc.

< [J6.00pm-8.00pm: Official W and R ion, Q! land Foyer, Level 2




egistiat u,deskopaﬁfrom D0am

o The Astra Pharmaceuticals (Australia) Keynote & Plenary Session
9.00-9.05; Opening remarks (Convener}

9.05-9:35: The lan Potter Foundation Keynote Address —*Origin & Outlook’ — Prof Claude Lévi (Ian Potter
Foundation Visiting Scholar) (Muséwn National d-Histoire Naturelle, Paris, France)

9.35-10.05: Plenary Address:*The. Past’: Dr Frangoise Debrenne (Muséum: National d’Histoire Naturelle, Paris,
France)

10.05-10.35: Plesiary’ Addre:
10.35-11.05: Plenary dddress: ‘The Furure’: Dr Jean Vacelet (Station Marine d*Endoume, Marseille; France)

‘The Present” Prof Patricia Bergquist (University of Auckland, New Zealand)

(71 11.05-11.35: morning tea
11.35-11.50: Group photograph (in theatre)

s Session 1: Palaecontology & P logy (Chairman: Prof Joachim Reitner,
University of Gottingen, Germany)

11,50-12.10: Distinctive Middle Cambrian sponge-calcimicrobe reefs.in Iran. Dr Peter Kruse (NT Geological Survey,

‘Department of Mines and Energy, Darwin, Australia)

12.10-12.30: Remarks on the palcoecology and reef building potential of Late Jurassic siliceous sponges. Mr Manired

Krautter (Institut fiir Geologie und Paltiontologie, Universitdt Stuttgart, Germany)

12.30-12.50: Taphonomy and Preservation Potential of Sponge Tissue. (Rejiner, Neuweiler, Schumann-Kindel &
Thiel) Prof Joachim Reitner (nstitut und Museum fiir Geologie und Paldontologie, Universitit Gottingen, Germany)

12,50-1.10: An overview of Sromatoporoid-dominated Middle Devonian reef complexes in north Queensland. Di

Alex Cook (Qieensland Museum, Brisbane, Australia)

1.10-1.30; The phylogenctic history of sponges. in Palacozic time. Dr Dorte Mchl (Institut fiir Paléontologic, Freie

Universitit Berlin, Germany)
{7 1.30-2.30: lunch

2.30:2.50: Méso-Cenozoic history of the siliceous sponges with rigid skeleton, Dr Andrzej Pisera (Institute of
Paleobiology, Polish Academy of Sciences, Warszawa, Poland)

2,50-3,10: [Titie to be announced]. Dr Theo Engeser (Institut und Museum fiir Geologic und Paldontologie;

Universitit Gottingen, Germany)

+ Session 2A: Systematics (I), Morphometrics & Phylogeny (Chairman: Dr Sven
Zea, INVEMAR, Universidad Nacional de Colombia, Colombia)

3.10-3.30: Origin and carly fossil record of Sponges-A geobiological approach. (Reitner, Schumann-Kindel & Thiel)
Prof Joachim Reitner (Institut und Miseum fiir Geologie und Paliontologie, Universitt Gottingen; Germany)

3.30-3.50: New hexactinellids from the Mendocino Ridge. off Oregon, USA. Dr Henry Reiswig (Redpath Museum,
McGill University, Montreal, Canada)

3.50:4,10; Phylogenetics of the curetids (Euretidae; Hexactinellida), Mr Ben Wheeler (Biological Sciences, Redpath

Museum, MeGill University, Montreal, Canada)
(7 4.10-4.40: afternoon tea

3
4,40-5,00:. The freshwater sponges from a Neotropical sand: dune -arca. (Volkmer-Ribeiro, Correia, Brenhd &.
) Prof Cecilia Volk Ribeiro (Museu de Ciéncias Naturais, Fundagao Zoobotanica do Rio Grande do

Sul, Porto Alegre, Brazil)

5.00-5.20: Sponges of the Low Isles, Great Barrier Reef: an important scientific site, or a case of mistaken identity?
(Hooper, List, Kennedy; Cook & Va]enlmc) Dr John Hooper (Queensland Museum, Brisbane, Australia)

5.20-5.40: Isodictya d or E lerid (Samaai, Kelly-Bi & Gibbons) Mr Toufiek
Samaai (Zoology Department, University of the Western Cape, Bell Ville, South Amca)

5.40-6.00: The demosponge fauna of the Houtman Abrolhos Islands. Dr Jane Fromont (Western Australian Museum,
Perth, Australia)

6.00-6.20: Do we need sut in Haplosclerida? i versus- phyl ic reliability. Df Ruth
Dcsqucy roux-Faundez (Muséum d'Histoire Naturelle Geneva, Switzerland)

6.20-6,40: Sponge distribution 6ff northern Jarhaica down to 107m. Dr Helmut Lehnert (Institat wad Museum fiur
Geologie.und Patdontologie (IMGP), Universitét Gttingen, Germany)

6.40-7.00; Proposal of a phylogenetic classification of the mycalids with anisochelae, and commems on the status of
Naviculina Gray, 1867. Dr Eduardo Hajdu (Museu Nacional, D de I , Universidade Federal
doRio de Janeiro, Brazil)

I Evening free

e Session 2B: Systematics (II), Chemotaxonomy & Biegeography (Chairman: Dr
Shirley Pomponi, Harbor Branch Oceanographic¢ Institution, Inc., USA).

8.30-8.50; Pushing the Boundaries - a new genus and species of Dictyoceratida, (Sorokin, Bergquist & Karuso) Ms
Shirley Sorokin (Museum of Tropical Queensiand, Townsville, Australia)

8.50-9.10: Biogeography and taxonomy of the reef cave dwelling coralline ‘demosponge strosclera illeyana
throughout the Indo-Pacific. (Woerheide & Réitner) Dr Gert Woerheide {Institut und Museum fir Geologie und
Patidontologie, Universitdt Gottingen, Germany; currently Queensland Museum, Brisbane, Australia)

9.10-9.30; Biodiversity. species composition and distribution of marine sponges in mortheastern Australia. (Hooper,
Kennedy, List-Armitage, Cook & Quinn) D Jolin Hooper {Queensland Museurn, Brisbane, Australia)

o Session 3: Marine Natural Products, Biochemistry & Biosynthesis (Chairman:
Assoc, Prof Mary Garson, University of Queensland, Brisbane, Australia)

9.30-9.50: Production of bioactive by symbiotic-mi gani: inmarine sponges. (Faulkner, Bewley,
Salomon, Schmidt & Unson) Prof. John Faulkner (Scripps Institution of Oceanography, University of California, San
Diego, USA)

9.,50-10.10: Cyanide and thiocyanate-based biosynthesis in tropical marine sponges (Simpson & Garson) Dr Mary
Garson (Department of Chemistry, University of Queensland, Brisbane; Australia)

10.10-10.30: Tt 11 lides from the deep-water New Zealand sponge Lamellomorpha stiongylata. Dr Musray
Munro (ChemlslryDepanmem University of Canterbury, Christchurch, New Zealand)

[110.30-11.00: morning tea

11.00-11:20: {Title to be announced] Prof Ron Quinn (Queensland Pharmaceytical Research Institute, Griffith
University, Brisbane, Australia)

11.20-11,40: Drug Farming in the 21st Century. (Duckworth, Battershill, Schiel & Bergquist) Dr Chris Battershill
{National Institute of Water and Atmospheric Reseatch Ltd, Oceanographic (NZOI), Wellington, New Zealand)

11.40-12.00: Chemical and -antimalarial investigations of some Cymbasrela species. (Koenig & Wright) Dr Tony
‘Wright (Institute for Pharmiaceutical Biology, Technical University of Braunschweig, Germany)




.
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12.00-12.20: Antimicrobial activity of Caribbean sponge extracts (Newbold, Pawlik, Jensen & Fenical) Dr Rochelle
Newbold (Biological Sciences, University of North Carolina at Wilimington, North Carolina, USA)

(12.20-1.20: lunch

o Session 4: Chemical Ecology (Chairman: Dr Jane Fromont, Western Australian
Museum, Perth, Australia)

1.20-1.40: Discovery and sustainable supply of marine natural products as drugs, industrial compounds and
agrochemicals: chemical ecology, genetics, aquaculture and cell culture. (Battershill, Page, Duckworth, Miller,
Bergquist, Blunt, Munro, Northcote, Newman & Pomponi) Dr Chris Battershill (National Institute of Water and
Atmospheric Research Ltd, Oceanographic (NZOI), Wellington, New Zealand)

1.40-2.00: The ecological role of cytotoxic alkaloids: Haliclona n.sp., an unusual sponge/dinoflagellate association
(Clark, Field, Charan, Flowers, McCaffrey, Garson & Webb) Dr Mary Garson (Department of Chemistry. University
of Queensland, Brisbane, Australia)

2.00-2.20: An assessment of 'space wars' as a determining factor in the production of novel bioactive indoles by Ircinia
sp. (Evans-Illidge, Bourne & Wolff) Ms Libby Evans-Illidge (Australian Institute of Marine Science, Townsville,
Australia)

in lhe spongc Ircinia felix (Porifera: Demospongiae) (Zea, Parra, Martinez & Duque) Dr Sven Zea (INVEMAR,
Universidad Nacional de Colombia, Santa Marta, Colombia)

2.40-3.00; The release of allelochemicals by three tropical sponges (Demospongiae) and their toxic effects on coral
substrate competitors. (Nishiyama & Bakus) Mr Greg Nishiyama (Department of Biological Sciences, University of
Southern California, Los Angeles, USA)

3.00-3.20: Intraspecimen variation of secondary metabilites in Oceanapia sp. and effects towards generalist and
specialist predators. (Schupp, Eder, Paul & Proksch) Mr Peter Schupp (Lehrstuhl fiir Pharmazeutische Biologie,
University of Wiirzburg, Germany)

3.20-3.40: b i i (chemical) pet. Dr Micha Ilan (George S. Wise Faculty of Life
Sciences, Department of Zoo]ngy, Tel -Aviv University, Isracl)
(7] 3.40-4.10: afternoon tea

4.10-4.30: Serotonin in Porifera? Evidence from developing Zedania ignis, the Caribbean fire sponge (Demospongiac)
(Weyrer, Riitzler & Rieger) Dr Klaus Riitzler (Invertebrate Zoology, National Museum of Natural History
Smithsonian Institution, Washington DC, USA)

4.30-4.50: Temperate sponge assemblages exposed to grazing: the role of refugia and chemical defence. Dr Andy
Davis (Australian Flora and Fauna Research Centre, Department of Biological Sciences, University of Wollongong,
Australia)

4.50-5.10: Predation on Caribbean sponges. The importance of chemical defenses. Dr Joe Pawlik (Biological Sciences
and Centre for Marine Science Research, University of North Carolina at Wilmington, North Carolina, USA)
5.10-5.30: Sponge Distribution and Lake Chemistry among northern Wisconsin Lakes: Minna Jewell's Survey Revisited
(Colby, Frost & Fischer) Ms Alison Colby (Center for Limnology, University of Wisconsin — Madison, Wisconsin,
USA)

5.30-5.50: The relationship of silicate levels to the shallow water distribution of hexactinellids in British Columbia. Dr
Bill Austin (Marine Ecology Station, Cowichan Bay, British Columbia, Canada)

e ‘The Commonwealth Bank of Australia’ Poster Session (Chairman: Dr Sally
Leys, Queensland Museum, Brisbane, Australia)

6.00-7.00: Authors are requested to stand by their posters from 6-7pm. (Light refreshments will be provided). See list
of poster titles at end of this document.

[ 7.30pm-10.30pm: US National Science Foundati ed Workshop on ‘Regional research
opportunities and career development’. Venue: Synergy lll Riverboat dinner cruise. Boarding at 7.30pm
for 7.45 departure, returning 10.30pm from Southbank Charter Terminal (the closest to Victoria Bridge
on Southbank). All delegates are welcome, but cost is not included in the registration fees (cost is $46,
including meal and some drinks)

Wednesday 1 July 1998
Registration desk open from 8.00am

o Session 5: Molecular Phylogeny (Chairman: Dr Nicole Boury-Esnault, Marine
d’Endoume, Marseille, France)

8.30-8.50: Phylogenetic relationships within the Phylum Porifera utilising the 18s rRNA gene (Adams, McInemey &

Kelly-Borges) Ms Christi Adams (Molecular Biology Unit, The Natural History Museum, London, UK)

8.50-9.10: Approach to the p of Axinellidae (Porifera: D iae) using ical and molecul
data. (Alvarez. Crisp, Dnver Hooper & Van Soest) Dr Belinda Alvarez de Glasby (Nauonal Institute of Water and
Atmospheric Research Ltd., Oceanographic (NZOI), Wellington, New Zealand)

9.10-9.30: Good cong between 1 and molecular phylogeny of Hadromerida, or how to bother sponge

taxonomists (Chombard & Boury-Esnault). Ms Catherine Chombard (Service de Systematique Moleculaire, Muséum
National d'Histoire Naturelle, Paris, France)

9.30-9.50: Morphology and molecules in lithistid taxonomy: new solutions for old problems.(Kelly-Borges,
McCormack & McInerney) Dr Michelle Kelly-Borges (Dept. of Landscape & Plant Sciences, UNITEC Institute of
Technology, Auckland, New Zealand)

9.50-10.10: Phylogeny of Lithistid sponges (Mclnerney & Kelly-Borges) Dr James MclInerney (Department of
Zoology, The Natural History Museum, London, UK)

[7110.10-11.00: morning tea and preparation for excursion

[ 11.00am-until approximately 7.30pm: Half-day rainforest excursion and lunch at “O’Reilly’s”,
Lamington National Park (about 2 hours bus trip southwest of Brisbane)

[T Evening free

Thursday 2 July 1998
Registration desk open from 8.00am

o Session 6: Molecular Biology & Genetics (Chairman: Dr Bernie Degnan,
University of Queensland, Brisbane, Australia)

8.30-8.50: Patterns of inter and intraspecific genetic divergence in marine sponges (Solé-Cava & Boury-Esnault) Dr
Nicole Boury-Esnault (Station Marine d'Endoume, Marseille, France)

8.50-9.10: Homeobox genes expressed in the adult and reaggregating sponge. (Larroux & Degnan)Ms Claire Larroux
(Department of Zoology, University of Queensland, Brisbane, Australia)

9.10-9.30: F b ining genes in sponges (Richelle-M: & Van de Vyver)Dr Evelyn Richelle-
Maurer (Physiologie Cellulaire et Genetique des Levures, Université Libre de Bruxelles, Belgium)

9.30-9.50: Random amplified polymorphic DNA (RAPD) analysis can reveal micro- and macroevolutionary patterns in
Porifera (Lobo-Hajdu, Salgado, Rosédrio, Hajdu, Muricy & Albano) Dr Gisele Lobo-Hajdu (Departmento de
Bioquimica, Instituto de Biologia, Universidade Estadual do Rio de Janeiro, Brazil)

o Session 7A: Ecology (I), Population Dynamics, Spatial Distribution,
Disturbance & Bioerosion (Chairman: Dr Roland Pitcher, CSIRO Marine
Research, Brisbane, Australia)

9.50-10.10: Coral reef community patchiness and sponge distribution off Mactan Island, Cebu, Phillippines (Bakus &
Nishiyama) Prof Jerry Bakus (Department of Biological Sciences, University of Southern California, Los Angeles,
USA)
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10.10-10.30: P ion d; ics of a spe lgal Possible causes for a patchy distribution at One
Tree Reef. Dr Donelle Trautman (D of Science (Bi ical S ). University of Sydney, Australia)
(77 10.30-11.00: morning tea

11.00-11.20: Limits on the bathymetric distribution of keratose sponges: a field test in deep-water (Maldonado &
Young) Dr Manuel Maldonado (Department of Aquatic Ecology, Centro d' Estudios Avancados de Blanes (CSIS),
Blanes, Spain)

11.20-11.40: The role of early life-history stages in determining adult spatial patterns of encrusting sponges. (Uriz,
Maldonado, Turon & Marti) Dr Maria Uriz (Centro d'Estudios Avancados de Blanes, C.E.A.B. (CSIS), Blanes, Spain)
11.40-12.00: Research on the natural dynamics of some structurally dominant tropical sponges and other sessile fauna.
(Pitcher, Wassenberg, Smith, Cappo, Hooper & Doherty) Dr Roland Pitcher (CSIRO Division of Marine Research,
Brisbane, Australia)

12.00-12.20: Sponge ioindi of disturbance (Roberts, Davis & Cummins) Mr
Danny Roberts (Strategic Planning Depanmenl Wyong Shire Council, Wyong, Australia)

12.20-12.40: Recovery and growth of the Giant Barrel Sponge (Xestospongia muta) following physical injury from a
vessel grounding in the Florida Keys. Mr George Schmahl (Florida Keys National Marine Sanctuary, Key West,
Florida, USA)

[7112.40-2.00: lunch

2.00-2.20: The replacement of natural hard substrata by artificial substrata: its effects on sponges and ascidians, Mr
Nathan Knott (Special Research Centre on Ecological Impacts of Coastal Cities, University of Sydney, Australia)

2.20-2.40: An experimental approach to the ] significance of in sponges (M do & Uriz) Dr
Manuel Maldonado (Department of Aquatic Ecology, Centro d' Estudios Avancados de Blanes (CSIS), Blanes, Spain)

2.40-3.00: Resource partitioning by Caribbean coral reef sponges: Is there enough food for everyone? Dr Adele Pile
(Department of Larval Ecology, Harbor Branch Oceanographic Institution Inc, Fort Pierce, Florida, USA)

3.00-3.20: The infectiveness of a bioeroding clionid sponge (Schonberg & Wilkinson) Ms Christine Schénberg
(Australian Institute of Marine Science, Townsville, Australia)

3.20-3.40: Cliona lampa and disturbance on the coral reefs of Castle Harbour, Bermuda (McKenna & Ritter) Dr Sheila
McKenna (Marine Laboratory, University of Guam, USA)

3.40-4.00: Bi ion and bi ion by the sponge Cliona nigricans (Porifera, Demospongiae)
(Calcinai, Cerrano, Bavestrello & Sara) Prof Michele Sara (Istituto di Zoologia dell'Universita, Genova, Italy)

[T 4.00-4.30: afternoon tea

4.30-4.50: The i les of the sponge Alectona (Porifera, Demospongiae) are
larvae: evidence from Alectona wallichii and A. mesatlantica n.sp. Dr Jean Vacelet (Centre d'Occanologie de
Marseille, Station Marine d'Endoume, Univ. d'Aix-Marseille 2, France)

4.50-5.10: R duction of some ina Australian shallow water habitat. Dr Jane Fromont

(Western Australian Museum, Perth, Aus&ralla)

o Session 7B: Ecology (II), Mutualism, Predation & Reproductive Biology
(Chairman: Prof Roberto Pronzato, Istituto di Zoologia dell'Universita
Genova, Italy)

5 10-5.30: A sponge that cheats on diffuse mutualism among other sponge species. Dr Janie Wulff (Biology
College, Mi , Vermont, USA)

5.30-5.50: Relationship between sponges and a taxon of obligatory inquilines: the Siliquariid molluscs. (Pansini,
Cattaneo-Vietti & Schiaparelli) Dr Maurizio Pansini (Istituto di Zoologie dell'Universita, Genova, Italy)

5.50-6.10: Ecologlcal and evolutionary s:gnmcance of morphological variation in the tropical sponge Anthosigmella

varians: niche and predat duced ph ic plasticity. Dr Malcolm Hill (Department of Biology,
Fairfield University, Connecticut, USA)
6.10-6.30: logical ions of a sponge in a large river (Porifera, Spongillidac). Dr Jochen

Gugel (Department of Zoology, Tel Aviv University, Israel)

6.30-6.50: Do Caribbean sponges have physical defenses (Chanas & Pawlik) Mr Brian Chanas (Laboratory of
Pharmacology and Chemistry, National Institute of Environmental Health Sciences, North Carolina, USA)

6.50-7.10: Polly want a sponge?: Field examination of spongivory by Caribbean parrotfishes in reef and mangrove

T
habitats ( Dunlap & Pawlik) Mr Matthew Dunlap (Department of Biological Sciences, University of North Carolina-
Wilmington, North Carolina, USA)

(3 7.30pm-11.30pm: Symposium Dinner, “Io Ti Amo”, South Bank

Friday 3 July 1998
Registration desk open from 8.30am

e Session 8: Cell Biology, Physiology & Anatomy (Chairman: Prof Gisele Van de
Vyver, Université Libre de Bruxelles, Belgium)

9.00-9.20: Long term survey of the calcification rate in Jamaican coralline sponges. (Willenz & Hartman) Dr Phillipe

Willenz (Department des Invertebres, Institut Royal des Sciences Naturelles de Belgique, Bruxelles, Belgium)

9.20-9.40: Characterization of calcium-binding matrix proteins from distinct coralline demosponges. (Bergbauer,
Lange, Szewzyk & Reitner) Dr Matthias Bergbauer (Fachgebiet Ockologie der Mikroorganismen, Technische
Universitaat Berlin, Germany)

9.40-10.00: Annual cycle of foreign matter incorporated by Chondrosia reniformis (Porifera, Demospongiae): the role
of the water movement (Cerrano, Bavestrello, Benatti, Cattaneo-Vietti, Giovine & Sara) Dr Carlo Cerrano (Istituto di
Zoologia dell' Universita, Genova, Italy)

(7710.00-10.30: morning tea

10.30-10.50: Sponge Cell Adhesion: an E y Ancestor of F
Dr Xavier Fer q (Friedrich Miescher-Institut, Basel, Switzerland)

Systems? (Fernandez & Burger)

10.50-11.10: Regulatory Mechanisms of Immune Cells in Sponges. Dr Tom Humphreys (Kewalo Marine Laboratory,
University of Hawaii, Honolulu, USA)

11.10-11.30: Propagated electrical impulses in a sponge. (Leys & Mackie) Dr Sally Leys (Department of Biology,
University of Victoria, British Columbia, Canada; currently Queensland Muscum, Brisbane, Australia)

11.30-11.50: Time-lapse studies of sponge motility and anatomical rearrangements. Dr Calhoun Bond (Department of
Biology, Greensboro College, North Carolina, USA)

(7 11.50-1.00: lunch

o Session 9: Microbial Symbioses & Nutrition (Chairman: Dr Henry Reiswig,
Redpath Museum, McGill University, Montreal, Canada)
1.00-1.20: Ph hesis and iration of the fum- sponge, Dysidea herbacea (Hinde,

Borowitzka & Pironet) Dr Mike Borowitzka (School of Biological and Environmental Sciences, Murdoch University,
Perth, Australia)

1.20-1.40: Microbial symbionts of Great Barrier Reef sponges (Burja, Webster, Murphy & Hill) Dr Russell Hill
(Australian Institute of Marine Science, Townsville, Australia)
1.40-2.00: Perspecti ial sy
University of California Santa Cruz, California, USA)

(Diaz & Ward) Dr Christina Diaz (Marine Sciences,

2.00-2.20: Membrane-bounded nuclear bodies in a diverse range of microbial symbnonts of Great Barrier Reef sponges
(Fuerst, Webb, Garson, Hardy & Reiswig) Dr John Fuerst (D of I University of Q
Brisbane, Australia)

2.20-2.40: Evidence of transfer of photosynthate from a red algal macrophyte to its symbiotic sponge (Grant, Hinde &
Borowitzka) Dr Adrienne Grant (School of Biological Sciences, University of Sydney, Australia)

2.40-3.00: Nitrogen fixation in symbiotic marine sponges: logi igni and di ies in detection.
(Wilkinson, Summons, Roksandic & Evans) Dr Clive Wilkinson (Australmn Institute of Marine Science, Townsville,
Australia)

3.00-3.20: Nitrogen Flux in a Sponge - Macroalgal Symbiosis (Davy & Hinde) Dr Rosalind Hinde (School of
Biological Sciences, University of Sydney, Australia)



(713.20-3.50: afternoon tea

3.50-4.10: Effect of activity in on gemmule germination of a freshwater
sponge, Radiospongilla cerebellata. (Satoh, Fujimoto, Yamamoto & Kamishima) Prof Yoshihisa Kamishima
(Department of Biology, Faculty Education, Okayama University, Japan)

4.10-4.30: Wide phyl ic spectrum of microbes d with the sponge Discodermia dissoluta
characterized by mi ical and molecular (Lopez, McCarthy, Janda, Willoughby & Pomponi) Dr
Joe Lopez (Division of Biomedical Marine Research, Harbor Branch Oceanographic Institution, Inc., Fort Pierce,
Florida, USA)

4,30-4.50: Optimisation of the growth medium for an in vitro sponge culture. (Osinga, Tramper & WUIlels) Dr
Ronald Osinga (Department of Food Sciences and Technology, Food and Bioprocess Engineering Group, W
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from the Coral Sea, Philippines and Caribbean. (Boehm. Eisenhauer, Joachimski, Lehnert, Dullo, Woerheide & Reitner) Prof.
Joachim Reitner; 47. Carbon Isotope History of Caribbean Surface Waters Revealed by Coralline Sponges. (Bochm, Eisenhauer,
Joachimski, Lehnert, Dullo & Reitner) Prof. Joachim Reitner; 48. [Title to be d] Dr. Evelyn Richell er*;49. The
sponges of Paraiso nearshore fringe reef Cozumel, Mexico Mr Jason Ritter; 50. Freshwater sponges (Porifera: Spongillidac) of the
Guanacaste Conservation Area, Costa Rica: A preliminary survey Mr Scott Roush; 51. Taxonomic Evaluation of jasplakinolide-
containing sponges of the family Coppatidae (Sanders & Diaz) Ms Miranda Sanders; 52. Wanted: the names of common
bioerodiing sponges of the central Great Barrier Reef (5 poster pancls) Ms Christine ;. 53. Microbi:
pyritization of marine sponges (communicated by Dr Matthias Bergbauer) Ms Gabriela Schnmann-Kmdcl 54. Chondrosia
reniformis: hitherto unknown bacteria (Schumann-| Kmdel Bergbauer, Manz, Reitner & Szewzyk) (communicated by Dr Matthias

) Ms Gabriela Kindel: 55. ip of sand and fibre in the Psammocinian horny sponge Prof. Chung-Ja
Sim; 56. [Title to be announced] Ms Kathleen Smith*; 57. Genetic confirmation of the specific status of two sponges of the genus

Agricultural University, The Netherlands)
4.50-5.10: Carnivorous sponge [The Movie !]Dr Jean Vacelet (Station Marine d’'Endoume, Marseille, France)

(] 5.10-6.00: “Where to Next ?” Closing remarks by convenor, and subsequent adjournment for
refreshments.

POSTER TITLES (* indicates no abstract received)

1. The growth of the branching sponge, Axinella australiensis Dr Edward Abraham*; 2. Dynamics of sponge/coral interactions Dr
Lisanne Aerts*; 3. [Title to be announced] Mr Michael Assmann*; 4. Sponges on Multimedia - Demonstration Prof. Jerry Bakus;
5. Sponges, indi of marine envis | health. (I ill & Abraham) Dr Chris Battershill; 6. The Feeding Biology of
Polymastia croceus. (Bell, Bergquist & Battershill) Mr Andrew Bell; 7 Pharmacological screening Dr Roberto Berlink*; 8

Chemistry and biological activities of isolated from h viridis Dr Roberto Berlink*; 9. [Title to be
announced] Dr Tony Carroll*; 10. of Ms Catherine Chombard*; 10. Remarks about the status
of the genus Myxilla (Porifera, Poemlosclenda) in the Galician coast (NW of Iberian Peninsula) (Cristobo, Rios & Urgorri)
(communicated via Dr Nicole Boury-Esnault) Dr Javier Cristobo; 11. Trace element and stable isotope profiles from the coralline
sponge (4strosclera willeyana) (Fallon, McCulloch & Hooper) Mr Stewart Fallon: 12. Historical occurence of sponge populations
in Connecticut lakes: analysis of spicules in dated sediment cores (going back 100+ years) Dr Paul Fell*; 13. Fijian Sponges Mr
Stanley Flavel*; 14. Spongivory by the Brazilian starfish Echinaster brasiliensis (Guerrazzi. Hajdu, Morgado Amaral & Duarte) Dr
Eduardo Hajdu; 15. Cellular localization of jaspamide Ms Mary Kay Harper*; 16. Sponges of the Heron, Wistari and Sykes
Reefs, Capricorn-Bunker Group, Great Barrier Reef (Hooper, Cook, Kennedy & List) Mr Stephen Cook; 17. Molecular phylogeny
of freshwater sponges ( families Lubomirskiidac and Spongillidae) and their relationships with sea sponges. (Itskovich, Belikov,
Efremova & Masuda) Dr Valeria Itskovich; 18. [Title to be announced] Dr Janka Jarchow*; 19. [Title to be announced] Dr
Clifford Joncs" 20. Expenmenlal optimisation of growth rate and morphology of the cultured bath sponge Coscinoderma mathewsi
I d in Pohnpei, Mit . (Kelly-B . Harkins & Croft) Dr Michelle Kelly-Borges; 21. [Title to be announced] Dr
Young Kim*; 22. C in the Time-Space Contil : A Predator-Prey Interaction (Knowlton & Highsmith) Ms Ann
Knowlton; 23. [Title to be announced] Mr Kyung Jin Lee*; 24. Antimicrobial activity of sponges from southern Brazil. Atlantic
coast (Lerner, Schapoval, Mothes, Possuelo, Costa, Rech, Farias, Mans & Henriques) Ms Clea Lerner; 25. A new dendroceratid
sponge with reticulate skeleton ( Maldonado & Uriz) Dr Manuel Maldonado; 26. A new genus of freshwater sponges from the Lake
Tana (Manconi, Cubeddu & Pronzato) Dr Renata Manconi; 27. Spatial and temporal variation of the natural toxicity in sponges of
a Mediterranean cave: is there a trend ? (Marti, Uriz, Turon & Ballesteros) Dr Maria Uriz; 28. Sludy on the distribution of
Baikalian sponges (Masuda, Iskovich, Veinberg & Efremova) Dr Yoshiki Masuda; 29. An I study on the il

pinacocyte of a freshwater sponge. (Matsuno, Kuroda & Masuda) Prof. Akira Matsuno; 30. The phylogenetic position of the
sponge Spongosorites suberitoides determined by analysis of 288 rRNA gene sequence. (McCormack, McInerney & Kelly-Borges)
Dr Grace McCormack; 31 [Title to be announced] Prof. Ted Molinski*; 32. The genus Erylus Gray, 1867: a revision of Brazilian
species with description of a new species (Astrophorida, Geodiidae) (Mothcs Lerner & Da §1lva) Dr Beatriz Mothes 33. [Title to
be announced] Dr Biswapati Mukher]ce‘ 34. An evaluauon of bi 1 and gical data sets for the
phyl y of the F ids (Porifera, D giae) Prof. Guilherme Muricy; 35. A taxonomic key to the marine
sponges of North Carolina Mr Scott Nichols; 36. Sponges of the Andaman Sea (Pattanayak & Hooper) Mr Joygopal Pattanayak*;

37. Setidium obtectum Schmidt, 1879 rediscovered Dr Andrzej Pisera; 38. The impact of trawling on some tropical sponges and
other sessile fauna. (Pitcher, Burridge, Wassenberg & Smith) Dr Roland Pitcher; 39. Sponge farming in the Mediterranean Sea:
new perspectives (Pronzato, Bavestrello, Cerrano, Magnino, Manconi, Pantelis, Sara & Sidri) Prof. Roberto Pronzato; 40. Sponge
external shape as a taxonomic character: the case of Spongia officinalis and Spongia agaricina (Pronzato, Sidri, Dorcier, Cappello &
Manconi) Prof. Roberto Pronzato; 41. Chemical defenses of the Caribbean sponges Aplysina fulva and A. insularis (Puyana,
Pawlik & Fenical) Ms Monica Puyana; 42. New to the biomi of calcified skeletons in coralline
demosponges. (Reitner, Bergbauer, Worheide, Lange, Thiel, Eisenhauer, Reimer & Pllcge) Prof. Joachim Reitner; 43. "Mud
Mound" Structures and Coralline Sponges from the Osprey Reef (Queensland Plateau, Coral Sea, Australia) (Reitner, Worheide &
Hooper) Prof. Joachim Reitner; 44. New colonial Vaceleria-type sphinctozoan from the Pacific. (Reitner, Worheide & Hooper)
Prof. Joachim Reitner; 45, A strange suberitid demosponge from a marine high alkaline crater lake (Satonda Island, Indonesia)
(Reitner, Worheide, Hooper, Arp, Reimer & Kempe) Prof. Joachim Reitner; 46. Carbon Isotope Time Series of Coralline Sponges

Cinachyrella in the Atlantic (Lazoski, Peixinho, Russo & Solé-Cava) Dr Antonio Solé-Cava (communicated by Dr
Nicole Boury-Esnault): 58. Photosynthesis and respiration by the symbiotic association between a coral reef sponge and its
macroalgal symbiont Dr Donelle Trautman; 59. Non-feeding periods in the Poecilosclerid sponge Crambe crambe: an
ultrastructural study. (Turon & Uriz) Dr Maria Uriz; 60. [Title to be announced] Ms Clare Valentine*; 61. [Title to be announced]
Ms Clare Valentine*; 62. CD-ROM Guide to the North East Atlantic Sponges (Van Soest, Picton & Morrow) Dr Rob Van Soest*;
63. Biology of sponge natural products Dr Rob Van Soest; 64. The peculiarities of sponge spicule composition in Holocene -
Pleistocene sediments of the underwater Akademichesky Ridge of Lake Baikal (Weinberg, Eckert, Efremova & Masuda)Ms Elena
Weinberg; 65. The Cross-shelf distribution of South West Sulawesi Open Reef Sponges Ms Nicole de Voogd*; 66. Computer
demonstration of Platypus: the Zoological Catalogue of Australia, Porifera Dr Alice Wells*; 67. Biocalcification in the Indo-Pacific
coralline demosponge Astrosclera willeyana Lister - the role of basopinacoderm (Woerheide & Reitner) Dr Gert Woerheide; 68.
Climatic changes of the last 450 years recorded in the skeleton of the coralline demosponge Astrosclera willeyana (Woerheide &
Reitner) Dr Gert Woerheide; 69. Three new scalarane based sesterterpenes from the tropical marine sponge Carteriospongia
calciformis. (Jahn, Koenig & Wright) Dr. Tony Wright; 70. Rapid change and stasis in a coral reef sponge community Dr Janie
Wulff: 71. New finds of early Cambrian spicular sponges of extra-ordinary preservation (Siberia) Dr A. Yu Zhuravlev*,

o F

*Dr ER. Abraham NIWA p 0.Box 14-901 kllhlm\c Wcllmﬂlon 3 NEW ZEALAND e.abraham@niwa.cri.nz

Ms C.L. Adams Molecular Biology Unit The Natural History Museum Cromwell Road London $W7 SBD UNITED KINGDOM cla@nhm.ac.uk

Dr B. Alvarez de Glashy National Institute of Water and Atmospheric Research Ltd.. Oceanographic (NZOI) P.O. Box 14-901 Kilburnie.
Wellington 3 NEW ZEALAND b.glasby@niwa.cri.nz

Mr M. Assmann Institute of Organic Chemistry Johann Wolfgang Goethe-University Marie-Curie-Str. 11 D-60439 Frankfurt GERMANY
ma@helium.org.chemie.uni-frankfurt.de

Dr W. Austin Marine Ecology Station RR1 4635 Alder Glen Rd. Cowichan Bay. BC. VOR INO. CANADA baustin@island.net

Prof. .. Bakus Department of Biological Sciences University of Southern California
hakus@sworldnet.att.net

Mr. K. Bancroft Marine Conservation Branch Department of Conservation and Land Management 47 Henry Street Fremantle WA 6160
AUSTRALIA kevinb@calm.wa.gov.an

Mr G. Bargibant Biotechnologies Marines ORSTOM B.P. A5 Noumea 98845 NOUVELLE CALEDONIE bargibant@noumea.orstom.nc

Dr C.N. Battershill National Institute of Water and Atmospheric Research Ltd. Oceanographic (NZOI) PO Box 14-901. Kilburnie Wellington 3
NEW ZEALAND c.battershill@niwa.cri.nz

*Dr G Bavestrello Istituto di Zoologie dell: Universita Via Balbi 5 1-16126 Genova ITALY zoologia@igecuniv.cisi.unige.it

*Mr A. H. Bell Leigh Marine Laboratory University of Auckland 134 Mountain Road Epsom NEW ZEALAND a.bell@auckland.ac.nz

Dr M. Bergbauer Fachgebiet Ockologic der Mikroorganismen. OF. 5 Technische Universitaat Berlin Franklinstr. 29 D-10587 Berlin GERMANY
berggaji@mailszrz.zrz.tu-berlin.de

Prof. P.R. Bergquist Department of Zoology. School of Biol. Sciences University of Auckland Private Bag 92019 Auckland NEW ZEALAND
pr. ac.nz or a. (C ac.n:

*Dr G.S. Berlink Insituto de Quimica de Sao Carlos Universidade de Séo Paulo CP 780 CEP 13560-970 Sdo Carlos-SP BRAZIL
rherlink@igsc.sc.usp.br

Dr C. Bond Department of Biology Greenshoro College 815 Market Street Greensboro NC 27401
bondc@hobbes. ghorocollege.edu

*Dr R. Borojevic Laboratoio de Patologia. Inst. de Quimica.Centro de Tecnologia Universidade Federal do Rio de Janeiro Cx. Postal 68021 CPE
21941-970 Rio de Janeiro - RT BRASIL radovan@jiq.ufrj.br

Dr M.A. Borowitzka School of Biological and Environmental Sciences Murdoch University
borowitz@possum. murdoch.edu.au

Dr N. Boury-Esnault Centre d'Océnologie de Marscille.Station Marine d’Endoume Université de' Aix-Marseille 2 URA-CNRS 41 Rue de la
Batterie-des-Lions F-13007 Marseille FRANCE esnault@sme.com.univ-mrs.fr

Mr AM. Burja Marine Bioproducts-Microbiology Australian Institute of Marine Science PMB No. 3 Townsville MC QUEENSLAND 4810
AUSTRALIA a burja@aims.gov.au

Dr T. Carroll Queensland Pharmaceutical Research Institute Griffith University cnr. Don Young Rd and Forest Crt Mount Gravatt Research Park
QUEENSLAND 4111 AUSTRALIA A.Carroll@QPRI.gu.edu.au

Mr D. Carson Biological Sciences University of New South Wales Sydney NSW 2052 AUSTRALIA d.carson@unsw.edu.au

Dr C Cerrano Istituto di Zoologia dell’ Universita Via Balbi 5 1-16126 Genova ITALY zoologia@igecuniv.csita.unige.it

Mr B. Chanas Laboratory of Pharmacology and Chemistry National Institute of Environmental Health Sciences MD C3-02. P.0O. Box 12233
Research Triangle Park. North Carolina 27709 USA chanas@nichs.nih.gov

Ms C Chombard Service de Systematique Moleculaire (CNRS GDR 1005) Muséum National d'Histoire Naturelle 43. rue Cuvier 75005 Paris
FRANCE gdretudi@mnhn. fr

Los Angeles. California 90089-0371 USA

USA bonde@gborocollege.edu:

Murdoch WA 6150 AUSTRALIA
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aleontalogy Tsiversity of California Berkeley. CA 94 720, USA allenc@ncmp!. herkeley.edu
P.0. Box 3300 SOUTH BRISBANE QUEENSLAND 4101 AUSTRALIA AlexCgm.qld.gov.au
m PO Box 3300 South Brishane QUEENSLAND 4101 AUSTRALIA SteveC: @qm.qgld.goviau
f Bioldgical Seiences. Department of Zoology University of Auckland Private Bag 92019 Auckland NEW ZEALAND
GINAME.COM
Critobo Departmenta de Biojoxia. Facultad de Bioloxia Universidad de Santiago- de Compostela 15706 Santiago de Compostcla A
-Goruiia SPATN: hafj Ise.e5
E. Cuarlas Facultad de Ciencias Exactas y Naturales, Departmento de Biologia Universidad Nacional de Mar del Plata Funes 3250 3er. Piso-

7 7600, Ma-del Plata ARGENTINA

DrA. Davis Australian Flora and Fauna Research, Centre. Department of Biological Sciences University of Wollongong Wollongong NSW 2522

) AUSTRALIA adavis@uow.edu.ayu

Dr., C. Debitus /o SMAB_ ISOmer UFR des scicnces pharmaceutiques, 1 e Gaston Veil BP 53508 44035 Nantes Cédex 1 FRANCE

edebitus@sante,univ-nantes.fr
Dr ¥ Debrenne Directenr émérite de Recherche CNRS, Paleontology. Mhiséim National d'Histoire Naturelic 8, Rue Buffon 75005 Paris FRANCE
7} i fr

met,

*Mr'R.C. DeFelice Departmént ‘of Natural Sciences Bemice P, Bishop Muscum: 1525 Bernice: Streét Honolulu, HAWAIT 96817, USA
defilice@bishop.bishop.hawaii.org

DrBM. Degnan Department of Zoalogy University of Queensland ST LUCTA QUEENSLAND 4072 AUSTRALIA bdegnant@zoologyiq.cdu.an

Dr'R. Desqueyroux-Faundez Muséum d'Histoire Naturelle Route de Malagnou, Cuse Postale 284 CH-1211" Geneva 6 SWITZERLAND
ruth.faundézgmhn.vitle-ge.ch

Dr M.C. Diaz Marine Sciences University of Califonia Santa Cruz 273 Applied Sciences Building. Santa Cruz: Ca 93064 USA
diaz@eats. uese.edu

*Mr A, Duckworth Natipnal Tnsti f Water and
NEW ZEALAND a.duckworth@niwa crinz

Mr‘M.T. Dunlap Department.of Biological Sciences University of North Carolina-Wilmington 601 South College Road Wilmington NC 28403
USA dunlapm@uncwil.edu

ic Research Ltd, O e (NZOT) PO Box: 14-901. Kilbumie Wellington 3

*Dr §. Efremova Biological Institute of St Pe: University Oranient h. 2 Stary Peterhof. St Petershionrg 198904 RUSSIA

Dr T. Engeser Institut und Museum fiir Geolagie und Palgontologic Universitt Géttingen- Goldschmidtstr. 3. D-37077 Gttingen GERMANY
crigeser@bigfaot.com

*Dr AV..Ereskovsky Departinent of Embryology, Faculiy of Biology St Petershurg State Uniiversity Universitetskaya nah. 779, St. Petersburg
199034 RUSSIA ERES:

Ms-E. Evans-Tllidge Marine Biosproducts Australian Institute of Marine Science PMB 3 Tawnsville MC QUEENSLAND 481¢) AUSTRALIA
eevansillidge@aims.gov.au

Mr S.LF. Fallon Research School of Earth Sciences. Dept. Environmental Geochemistry Australian National University Canberra-ACT 0200
AUSTRALITA Stewart Fallon@dnu.cdu:au

Prof. D.J. Faulknér Scripps Tnstitution of Occanography, Marine Research Division Tniversity-of California, San Diego 9500 Gilman Drive, Mail
Code 0212-F LaJalla. Ca 92093:0212 USA jfaulkner@ucsd.edi )

Dr P.E. Fell Department o Zoslogy Connecticut College New London C 06320 UISA’ 3 edu

T X..Fe dez-Busquets Friedrich Miescher-Institat PO Box 2343 CH-4002 Basel SWITZERLAND fernand fmi.ch
*Dr E. Ferndridez-Martinez University of Leon, ELLT.. Minera. Jesus Rubio, 2 24071 Leon SPAIN dimefrvd@isidoro.unileon.es.
Mr $.C. Flavel Biology Department, Marine Studies Programme The Usiversity of the South Pacific P.0, Box 1168 Suva FITT fiavel, |_s@uspaci

Dr A.E. Flowers Lahoratory of Bioorganic Chemistry NIDDK, National Institutes of Health Bldg 8. Room 1A25 Bethesda. MD USA' 20892
AndrewF@intraniddk.nih.gov

Dr LP. Fromont Aquatic Zoology Western Australian Museum Francis Street PERTH WA 6000 AUSTRALIA fromonti@ninseum. wa.gov.an

*Dr T.M, Frost Program Director in Ecological Studies. National Science Foundation 420( Wilsen Boulevard Arlinglon. VA 22230 USA
throst@nst.gov or tirostfecstafisviso.cdu

Dr LA, Fuerst Department of Microbiology University of Queensland St Lucia QUEENSLAND 4072 AUSTRALIA fuersi@binsci.uq.edm.au

Mr. Y. Fujimofo Dept Biology, Faculty Education Okayama University 1-1 Tsushima-naka 3 Okayama 700-8530 JAPAN ykamgzcc.okayama-

uacjp

‘Prof. N, Fusetani Lahoralary of Aquatic Natural Products Chemistry, Gradudte Sehosl of Agricultural and Life Sciences Uniiversity of Tokyo.1-1+1
Yayoi. Bunkyo-ku Tokyo 113 TAPAN anohu@hongo.eccatokyo.dc,jp

Ms R Gabriel Departamento de-Quinica: Organica Instituto de-Quimica-UFF Quteiro de.S.J. Bastista s/i Niteroi Rio de Janeiro 24020-150
BRAZIL gqormmg@ve.ufthr

Assoc. Prof. M.I. Garson Department of Chemisiry University of Queensland ST LUCIA QUEENSLAND 4072 AUSTRALIA
sarson@ichemistry.ug.edu.au

MrN Gohi School of Biological Sciences National University: of Singapore 10 Kent Ridge Rd Singapore 119260 SINGAPORE

*Dr P. Gomez Tnstituts de Ciencias del Mar y Limnologia UNAM Circuito Exterior S/N Ciudad Universitaria MEXICO TLF. C.P. (4510

Ms L. Goudig Schioo} of Che: Marijie Natutal Products Group University of Melbourne PARKVILLE VICTORIA 3052 AUSTRALIA
Lgoudie@cheniistry.unimelh.edu.au

Dr Al Grant Schaol of Biological Sciences; A12 The University of Sydriey SYDNEY NSW 2006 AUSTRALIA agranti@bio.usyd.edu.ay

Dr 1. Gugel Departmient of Zoology Tel Aviv University Tel Aviv 69978 ISRAEL jochen/ipost.tauac.il

Dr E.CM. Hajdu Musen Naciorial, De de Universi Federal do Rio. de Janeiro Quinta da Boa Vista. s/n 20940-040.
Riv'de Janeiro, RTBRAZIL hajdu@acd.ufr.pr

Ms MK. Harper Scripps Institutionof Oceanography. Marine Research Division University of California- San Diego 9500 Gilman Drive, Mail
Code 0212-F La Jolla C2.-92093-0212 USA mkharpergiuesd.edu

*Dr AL Hill Department of Biology Faitfield University- Fairfield. CT 06430, USA mhillgumbsky.cc.umb.edu

D M.S. Hill Department of Biology Fairfield University Taitfield, CT 06430, USA mhi f@umbsky.cc.omh.edn

Dr::R.T. Hill. Marine Bioproducts-Microhiology Austealian Institute ‘of Marine Science PMB No, .3 Townsville MC QUEENSLAND 4810
AUSTRALIA RHillsims.gov.an

DiR Hinde Schoalof Biological Sciences. AIZ The University of Sydney: SYDNEY'NSW 2006 AUSTRALIA rhinde@bioisyd.eduau

o TRAI @gm.qld.gov.au
DrINA. Hooper Queensland Muscur P.0. Box 3300 SOUTH BRISBANE QUEhNSLf;"‘I’D}?;“:;“A;SM EUw L e
Prof T. Humphreys Kewalo Marinc Lahoratory Usiversity of Hawaii 41 An Street H“mf-?:’; iversity Ramaat - Aviv 69978 Tel-Aviv ISRAEL
Dr. M, flan George S. Wise Faculty of Life Sciences. Department of Zoology Tel-Aviv University
milan@posttau. ac I
s el Insti - SSTA helikovi@lin.irk.su
*Dr V.1 ltskovich Limnological Instinate of the Sibérian Branch o RAS  Irkuisk RUSSIA belikou@lin.ir 91136 RUSSIA
*Prof. L.V. Ivanova Zoology Dept. Pedagogical State University named afier A,LHorzen River Moika Erib., 48 StPetersburg 191186 R
inna@sokalzoo.sph:su " ierchowi@tiitch
2D L Jarhow Fredrich Miesher-Insiute Mavheerstrass 66, 0. Box 2543 CH-4002 Basel SWIVZERLAND fjrchov@finc
*Dr W.C. Jones Bryn Celyn. Lldngoed, Beaumaris Anglesey LL5S SNDUNIFED_KTNAﬂ’J M fsushix};a-nia.? " Oksyai. 7008530 JAPAN
Prof. Y. Kamishima Department of Biology. Faculty Bducation Okayame University 1-1 Ts G
‘kam(@ec,okayama-u.ac.jp 5 Auckland NEW ZEALAND
Dr M. Kell-Borges Dept. of Landscape & Blant Sciences UNITEC Institute of Technology Private Bag 92025 Auckland NEW ZEALA
iteé.ac.nz and mk ac.uk ¢
s JotinK@gm qld gov.au
VirJ A Kennedy Queensland Moseum P.0. Box 3300 SOUTH BRISBANE QUEENSLAND 4100 AUSTRALIA Jofuk@amalagonas
*Dr Y.A. Kim Department of Biology Hannam University 133 Djungdang Taedukgo Tacfon  Syeney Marine Ecology Laboratories A1l Sydnes.
Mir N.A. Knott Special Research Centre on ‘Ecological Tmpacts of Coastal Cities University of Sydney 2 3 R
NSW 2006 AUSTRALIA nknoti@bic.usyd.cdu.an . — 4 Fairbaik 7290 Fairbanks
Ms A. Knowlton Institute of Marine Science, School of Fisheries and (hcean Seiences University of Alaska Fairbanks P.O. Box 757220 Fairbanks,
AK 997757220 USA falk@uaCedn o " Y GERMANY
#Prof. G: Koenig Instituic for Pharmaceutical Biology Technical (niversity of D-3810
G Kocnig@miic2.ifw.ing tu-hs.de e dioscom
Mr E. Kovacs. Sea Studios 810 Cannery Row Montercy CA, 93940 USA eric@seastudios. o 2017 Stuttgat  GERMANY
Mr M Kmutier Instit fir Geologie und Paliiontologic Universiit Stultgan Herdweg 51 D017 Sttgart G
manfred:krautter@geologic.uni-stuttgart.de P " 1 AUSTRALTA
Dr. P. Krise NT Geological Survey Department of Mines and Encrey G:P.O. Box 2907 Darwin NT 0801 AUSTR
Pierre.Krusei@dme.nt. gov.an N < e kuchlerdi
Ms Betina Kuchler Marine Botany Institut fuer Meereskunde Duesternbrooker Weg 22 in l}(;; r:.;; ’?E?]:ATART\L{K\"EE;:S;XM o
Ms C. Larroux Deparment of Zoology Universivy of Queensiand ST LUCIA QUEENSLAND [T72 AUSTRALIA CLeTouzn
3. . Lazoski Uriversidade Federaldo Rio,de Janeiro Bloeo A-CCS-ha 4o Fundan 219414550 fe s BRAZE baoskiln
Mr K. 1. Le Dept of Biology Hanriam University 133 Djungdong Taeduket ?“:;ﬁ“z‘(‘nmpus.me COM R
Dr WL Lee: 6600 Mokelumne Ave. Oaklarid. California 94605 US4 103016.2745@Compuserve COM 3D -
Dr H Lehnert Institat und Musenm ir. Geologic' und Palfiontologie (1MGP) Universitét Gottingen. Goldschmidt-Strasse 3 D-37077 Gttingen
GERMANY hichner@awdg.de N } 000 Porto Alegre, RS
M C.B. Lerner Miseu de Ciéncies Natursis Fundagao Zoohotdnica da Rie Grande do Sul Cuixa Posal 1188 - cep 90690-000 Porto Alegre
BRAZIL cblemeriportoweb,com.br ) ) . 2. Rus Cuvier 75013 baris:
Prof. C. Lévi Luboratoire de Biologie des Tnvertébrés Marins et Malacologic Muséum National dHistoire Naturelle 57. Ru Cuvier e
Cédex 05 FRANCE levi@gimrs.mohn i or levigmnbn. b ;
Dr . Leys Quéensland Museum, .0 Box 3300 South Brishane, Queensiand. 4101 f:ﬁ?s:;y 4%
Ms $.E. List-Armitage -Quéensland Museum PO Box BEOOSOIHT-IBRISBANE_QU% dSE't il do Ris de Janeira Ac 2
Dr Gi. Edho-Hajdu Departments_de- Bioquirnica. Institta de Biologio- h”:“_:”;?;‘pjm;hr
87(fundas,quasto andar) 20551-013 Ria de Janciro, RJ BRAZIL Johohajduapc.org.br : 6.1 Highway Fort Pierce
Dr LY. Lopez Division of Biomedical Marine Research Harbor Branch Qceancgraphic Insiitution, Inc. 5600 North U.S.1 Highway Fort Pierce.
Tlorida. 34946 USA lopez@HBOLedu ,
i agfbOiedy =~ ictoria BC. VEW 2Y3 CANADA
*Prof..G. Mackie Departmént of Biology University of Victoria PO Box 1700 Victoria N s , Blahe
Dr'M. Maldonado Department of Aquatic Ecology Centro o Estudios Avancadns de Blancs (CSIS) Cami de. Santa Barbara sfn 17300 -Blanes
(Girona) SPAIN maldonado@ceab.csic.cs ) . bark TamiamiTril, Miami. Flosida 33109 USA
*Dr. BA Muloney Department -of Biology Flofida International University University Park. TamiamiTrail. Miami. ‘Florida
BMALONO | @servax.fimLedu B
D R Manconi Isiuty i Znologia Via Moron 25 1:07100 Sussur ITALY z00i0gia@igecunie Syt uniee
Dr M. Manuel Centre d'Oceanologie de Marseille. Station Marin d'Endoume: URA-CNRS -
Lions F-13007 Marseilic FRANCE jyzcelet@smic.com.nniv-mrs. . asakiomaci
Dr:. Masida Dep.of Biology Kaasaki Mdieal Schoo! Kurashik City Oayama 701-01 JAPAN e o k. Amban
*Drs MN Matdoan Department of Biolegy FKIP Patimura Universitas G- - M- % 93
INDONESIA eiudpomqi@ambon.wasantara.net.ic ) N e 50 TAPAN
Prof A Matwuno Dept Biological Science, Faculty of Life and Environmenial Science Shimane University Matsue 690 TAP
matsunoi@life.shimane-u.acijp . »
2 . ¢elf Rd London SW7 5BD, UK.
Dr G, McCormack Dpartment of Zoology The Natural History Muscam Cromwell R W7 SBD U INGDOM
Dr 1.0, Meclnemey Department of Zoology The Natural History Museum Cromwell Road LONDON  §W7 SBD UNITED Kl '
jmeinerney@nhm.ac.uk _
& erei ] USA smekenna@bbsr.edu
Dr .4 McKenna Marine Laboratory University of Guam Mangila Guam GU 96923 USA s %49 Berlln GERMANY nelacontilizedat i
Dr D. Meh! Instifut fitr Paliontologic Freie Usiversitit Berlin Maltesersirassé 74-100. Haus D D-12249 Berlin GERMANY palacontZizeda
berlin-de ety il EE 811 AUSTRALIA
Dr DJ, Miller Biockiemistry and Molecular Biology James Cook University  Townsville QUEENSLAND 48}
david miller@jcu.edu.au o I
Prof T:F. Molinski Dept of Chemistry University of California Davis Davis Califomia 9)646]%2& ;Tﬁii’;f"{%%f?;’?ﬁg‘éo.:mo Porto Afigre RS
Dr B. Mothes Museo de Cigncias Naturais Fundagao Zoobotarica do. Rio -Grande do Sul )
BRAZIL bmothes@portoweb.com.be
P, WEG, Mieller s B Phisiologicho Chomve:abieiung AT ATEe
Dueshergiveg 6 55099 Mainz GERMANY wmueller@goofy.zdy.uni-mainzde . “ 00020 INDIA
DrB. Mkhesjoe Deparanén: of Pharmacologs University College of Mecioine 2B Acharya LC. Bose Road Calouna 700020 INDIA
Dr. MH.G. Munro Chemistry Department’ University of Canterbury Private bag i o
m.mnso@ichem.canterbury.ac.nz

i fini-Kiol. de
v.1iq.edu.au
cd.ufri.br)

allyL@am.gldgov.au

ix-Marseille 2. Rue de s Batterie-des-

" P
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Dr M. Munshi School of Life Sciences INU New Delhi 110067 INDIA sopory @jnuniv.ernet.in: i il.com

Prof: Gi.R. da S. Muricy 1. Biologia-Dept Zoologia Universidade Federal do Rio de Janeiro Cidade Universitaria. C.C.S.. bloco A 21941 - Rio de
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ABSTRACTS 1

PHYLOGENETIC RELATIONSHIPS WITHIN THE PHYLUM PORIFERA
UTILISING THE 18S rRNA GENE

CHRISTI L. ADAMS', JAMES O. MCINERNEY’ & MICHELLE KELLY-BORGES"

'Department of Zoology, The Natural History Museum, Cronnwell Road; London SW7 5BD, United
Kingdom.: 2UNITEC Instiinte of Technology, Private Bag 92023, Auckland, New Zealand.

Sponges ar  to be a P ic group, however it has been suggested that they
may be parapl ic or polyphyletic. Recent molecular data utilising 18S rRNA sequences support the.
sponges as a paraphyletic group comprised of the Porifera and Ctenophora. The 18S rRNA database
was expanded with néwly acquired near. ﬁll] ]englh sequences (13500 bps) for two hexactinellids, four

and one ic relationslips ‘were re-examined within the
Porifera at the class level as well as between Ponfera, Ctenophores and Choanoflagellates at the phylum
level.

Key words: / inellida, Demaspongiae, Calcarea; phylogeny, rRNA

APPROACH TO THE PHYLOGENY OF AXINELLIDAE (PORIFERA:
DEMOSPONGIAE) USING MORPHOLOGICAL AND MOLECULAR DATA

B. ALVAREZ'S, M.D. CRISP', F. DRIVER?, I.N.A. HOOPER® & R.W.M. VAN SOEST'

'Division of Botany and Zoology, Australian National University, Canbm; a, ACT 0200, Australia.
Division of Entomology, CSIRO, Canberra, ACT 2601, Australia. *Oueensiand Museum, P.O. Box
3300, South Brishane, OLD, 4101, Australia. “Institute of Taxonomic Zoology, University of
Amsterdam, P.O. Box 20125-1000 ‘ar Amsterdam, The Netherlands. ® Present address: National
Institwie of Water and Atinospheric Research, P.O Box 14-901, Kilbirnie, Wellington, Neww Zealand.

A set 0f 27 species of marine sponges of the Axinellidae and related families was selected with the aim

of testing the phyly of Axineliidae and i igating their phylogenetic relationships using
cladistic methuds. Partial 288 rDNA sequences, including the D3 domain, and traditional
morphol were used ind. ly 1o construct phyl ic trees. Alij it of the.

sequcnces using. the appropriate model of secondary -structure of the RNA: was compared to that
produced by the Clustal W, The alignment using secondary structure constraints produced .a. better
estimate of the phylogeny and was demonstrated to be an effective and objective method.

The results from the analyses of the molecular and morphological data sets-are not fully congruent: the
morphological data suggest that Axinellidae is monophyletic, however the molecular data suggest that it
i nut monophyleuc 1n both cases-the sampled members .of the family are closely. related to those of

hondriidae and Di i Tests of heterogeneity (reciprocal T-PTP and partition
homogeneity- test) shown that tlie data.partitions are’ heterogeneous, which could be due to sampling
errors. (in either data set) -or differences in the underlying phylogenies, and therefore’ data were not
combitied in a single analysis.

Key words: Axinellidae, secondary siructure, D3 domain, 288 ribosomal DNA, phylogeny



2 ABSTRACTS

PECULIARITIES OF FERTILIZATION PROCESS IN THE SPONGE
LEUCOSOLENIA COMPLICATA MONTAGU ( CALCISPONGIAE,
CALCARONEA ) FROM THE BARENTS SEA

RAISA P ANAKINA

Zoological Institute, Russian Academy of Scieices, Universitetskaja nab. 1, St.Petersbiirg, 199034,
RUSSIA.

The fertilization process in the Barents-Sea sponge Leucosolenia complicata Mont.
(Calcispongia, Calcaronea) was studied on the level and light mig level
with histochemical methods being applied (tests for the. total content of proteins,. lipids,
micopolysaccharides, micleic” acids were carried out). As with all other Calcispongiae,
ferfilisation is conducted with the special carrier-cell, At present, carrier-cell fertilisation is found
in a series of §pecies, mainly in sycon- and | Calcaronea. L. complicata has an
anatomical organisation of the dscon type and specific fertilisation processes in L. complicata
might be due to its sperm's unique organisation:

The mature spérmatozoon has neither-acrosome nor flagellum, but is just a spherical cell 4.8 um
in diameter; occupied mainly with the nucleus (¢=4.6 um. In L. complicata spermiogenesis
takes place in' choanocytés where the protein capsule around thie spern nucleus is synthesised.
During the massive sperm release; any cell from the nurse cells complex, can seize a sperm and
transform into a sperm-carrying cell in situ. The transformation of a seized sperm into the
spermiocyst is accompanied with rapid isolation of the sperm's nucleus from its protein capsule.
These p are. d with protein-dying tests and might be a result of either protein
accumulation or structural transformation of the proteins that comprise the capsule. and nuclear

in. The spermi ion goes along:with the hypertrophic changes of the carrier
cell, i.e. its diameter increases from 8.8 um to 19.4 yim-and the nurse-cells-increase in their size
(from 8.8 pum fo 11 pm in diameter), evident from ission electron micrograp!

The fertilisation process begins with the protein capsulé’ penetrating the oocyte and gradually
resolving in its ooplasm. The extra swelling of the sperm nucleus within the carrier cell coincides
with this process. The sperm nucleus penetrates into the oocyte's cytoplasm and the maturation
divisions in the egg proceed. They take place in the egg's animal part, turned towards the
choarioderm. Both mejotic divisions from hase | to telophase2 follow: The ct 3
arrangement within the metaphasal plates during both maturation divisions appear to be miost

istic of .the L. ipli oocytes' meiosis: the chromosomes arrange themselves
annulus-liké (ring-like). During either the first ot the. second maturation divisions the annulus-
like metaphasal plates. tum 90 degrees round. and only then the' chromosomes, begin to move
towards the maturation spindle poles. The polar bodies are separated under the choanoderm. The
completion- of the oocyte's maturation divisions coincide with the beginning of the sperm-
nucleus's transformation into the iale pronucleus: Therefore the processes of male and female
pronuclei formation is concurrent.

The sperm nucleus begins transforming info the male pronucleus with its own nuclear membrane
destruction, male chromatin swells and loosens, and the building of the pronucleus membrane
follows. After the maturation divisions. are d, the are into a
tight spherical chromatin mass, which then gradually loosens and is transformed into-a chromatin
net. The femalé-pronucleus membrane is then formed. Definitive pronuclei are similar in their
size. and show up as large (4=22um) bubble-like nuclei filled with fively-granulated chromatin
net. In L. complicata, pronuclei do not fuse together. Asa rule, two groups-of chromosomes are
formed in the zygote, they unite into one and arrange intoa metaphasal plate of the first cleavage
division.

Key words: Calcispongiae, fertilisation, sper carrier. cell, spermiocyst, oocyte,
melosis, Zygoté

ABSTRACTS 3

THE RELATIONSHIP OF SILICATE LEVELS TO THE SHALLOW WATER
DISTRIBUTION OF HEXACTINELLIDS IN BRITISH COLUMBIA

WILLIAM C. AUSTIN
Marine Ecology Station, RR1, Cowichan Bay, British Coliimbia VOR IN0, Canada.

The ‘boot' sparige, Rhabdocalyptus dawsoni, occurs at depths as shallow as 10 m in the Strait of
Georgia, British Columbia. The.cloud sponge, Aphrocallistes vastus, typically occurs in slightly deeper .
water but has been found as shallow as 5m in Johnstone Strait, British Columbid. These species also
form bioherms several mieters thick in some localities. [Initial surveys of the literature indicate that
shallow water silicate levels inregions of British Columbia are-high compared to levels i othér shallow
marine waters. Areas of the Antarctic are an exception and hexactinellids also occur here in shallow
water. Hexactinellids are absent in habjtats. which might be expected to support populations, such as
Norwegian fjords, but where silicate levels are low, The recently described shallow water occurrence
of hexactinellids in the Mediterranean may be an ion. Additional input-from partici at the
Symposium may help support or refute a relationship between shallow water occurrence of
hexactinellid populations and high levels of silicates.

Key words: hexattinellid, silicates, British Cohimbia, shallow water

CORAL REEF COMMUNITY PATCHINESS AND SPONGE DISTRIBUTION OFF
MACTAN ISLAND, CEBU, PHILIPPINES

G.I. BAKUS & G.K. NISHIYAMA

Departnient of Biological Seiences, University of Southern California, Los Angeles, CA 90089-0371,
USA:

Coral teef community structure’ was studied during 1994-95 .at. Mactan Island, off Cebu City, Cebu,
Philippines. Three line intercepts were surveyed from depthis of 7 to 32 m and straight line distances of
55-68 m. Live coral represented 29-42% (=36%) of categories intercepted and sponges 1-5% (=3%),
representing the two most abundant groups of benthic organisms. All remaining benthic taxa together
comprised only an average of 1% of the intercept distance. The number of sponges along the intercepts
ranged from 4 to 19 (=12). Sponge approximate density from line intercept data ranged from 1/20 ot
to 17250, m’ (=1/40' m®) and they were typically large specimens. A transition frequency matrix was
calculated for all line intercepts and a test fora Markov ¢hain was conducted. The most frequently ¢
encountered sequence was coral rubble followed by live coral (11% sequencg frequency). Live coral
followed by sponges was 5% and sponges- followed by live coral was 5%. In a similar study of the
benthos with five line intercepts at depths of 7-12 m, the:most frequently encountered sequence was live
coral to sponge and sponge to live coral (36%). Sponge to'sponge transitions represented 4%. None of
the sequences were significant at P = 0.05, that is, the ion of" types were i

of each other. Reasons given for this independénce include: 1) high species richness resulting in a high
degree of patchiness of species; 2) high intenisity fish predation on plankton and -benthos; 3) high
intenisity predation on larvae-and spores by hard corals; octocorals and millepores, among others: and 3)
allelochemical defenses in competition for space.

Key words: Philippines, coral reef, ity ecology, patchi) predation, allelochemical



4 ABSTRACTS

SPONGES ON MULTIMEDIA - DEMONSTRATION
G.J. BAKUS
Deparinent of Biological Sciencés, University of Southern California; Los Angeles, CA-90089-0371,
usa.
The world's first multimedia. CD-ROM.{fot- PC's and NTSC meonitor systems) was. peer-reviewed then
completed dunng Fall 1996. It covers all aspects of sponge biology, attempting to make the arcane

subject i yet h 10 young university students i d in invertebrate zoology or
marine biglogy.

Key words: nmultinedia, CD-ROM

SPONGES, INDICATORS OF MARINE ENVIRONMENTAL HEALTH
C.N. BATTERSHILL & ER. ABRAHAM

National Institute of Water and Atmospheric Résearch, P.O. Box 14-901, Kilbirnie, Wellington, New
Zealand.,

Th:re is an urgent need for marine indic to facilitate g aimed at ‘either

ing impacts or guiding i ilisation of marine. ‘We propose that qualitative
and quantitative examination of marine benthic communities will provide robust indication of responses
to short and long term environmental conditions, and furlher suggest that information exists which

permits the creation of a hierarchy of indi for g health in a regional context.
These are in the form of identifiable mirine i blages, together with biomass and growth
indices deteriminéd from motphiofogical. parameters. i with the ct ising species for each

assemblage. Examples are provided to demionstrate the sensitivity of such indicators by focusing on

sponge-characterised communities. ‘The composition of assemblages and populauon statistics of key

species reflect écosystem disturbances following ic sediment d i ing cyclones,

and in response to more tecent and relatively short-term impacts. The latter include responses to

lsjdimem distuption from trawling and sand mining, and responses to water quality change during aigal
loom events.

Marine environmental indicators are likely to take the form of well-defined ecotypes described by
characterising species presence, These species have’ known ranges of tolerance to environmental
variables such as Jight, current, food supply, turbidity, BOD, ‘and sediment regime. They are by their
very nature, relevant at a regional level and ‘will be set in the context of a biogeographic classification
for any coast:or shelf.. They can be further refined by interrogation of models relating population
structure of key species to biological and physical atiributes of ihe énvironment.

Key words:. growth, morphology, indicators, environmental- health, marine resources, benthic
communities
THE FEEDING BIOLOGY OF POLYMASTIA CROCEUS
A.BELL'.P.R_BERGQUIST' & C.N. BATTERSHILL’
School of ‘Biological Sciences; Private Bag, University of Auckland, Auckiand, New. Zeulgnd.

*National Institute of Waterand Atmospheric Research, P.O.Box 13-901, Kilbirnie, Wellington, New
Zealand.

Polymastia croceus is a yellow éncrusting marine sponge endemic to New Zealanid’s coastal waters, It

has recently attracted interest dué to its p ion of protei secondary: ites that have

ABSTRACTS 5

potential for use in anti-cancer-and possibly anti-HIV pharmaceuticals. Studies have been initiated to
detérmine the best options to supply biomass for metabolite extractior;, in anticipation of drug industry
demand should active compounds succeed in clinical trials, This species -also represents a suitable
‘model for expetimentation as findings will have relevanceto othier species that may become targets for
production in the future. In-sea aquaculture of P. croceus has been found to be very successful as.a
method of inexpensive production of biomass for extraction of target metabolites. Aquarium based
aquaculiure is however more desirable, but advance-in this area is dependant on understanding the
feeding biology of the sponge. Investigations on P. croceus feeding demonstrate that the sponge can
process large-quantities of water.. This suggests that food may also bé processed in large quantities and
thus could become:a limiting factor for 2. croceus distribution and growth in the wild and in any-culture
facility. Investigation of the food types and rates of consumption were thus undertaken,

Previous studies into sponge feeding and pumping in general have shown that water can be processed at
very high rates and thé mam cnmponent ofthen diet is planktor less than 10 um. The work undertaken
in this study d on the of the diet. Single beam flow cytometry was
used to quantify diet with a method similar to that used by Pile (1996). Tt was found that2. eroceus had
high retention efficiencies (up. to 94%) of uitraplankton, which was similar o previous findings.
However, in contrast to previous work it was found that cyanobacteria and picoeukaryotes were the
species retained most.efficiently. High rates of water transport were also found (averaging 0.85 )/min)
suggesting. that ecologically significant depletion of ultraplankton could be taking place: Spatial
variation in the retention efficiencies was also found suggesting selectivity in feeding.

Key words: sponge feeding, sponge pumping, Slow: 2 lite extraction

CHARACTERIZATION OF CALCIUM-BINDING MATRIX PROTEINS FROM
DISTINCT CORALLINE DEMOSPONGES

MATTHIAS BERGBAUER," ROBERT LANGE', ULRICH SZEWZYK' & JOACHIM REITNER?

'FG Okologie der_Mikrov Franklinstr.. 29, OE3, ische Universitdt Berlin, 10387
Berlin, Germany, “Inst. & Museum fiir Geolog:e & Paldonrologie, Goldschmidstr. 3, Universitdt
Gottingen, 37077 Gotringen; Germany.

Calcified sponges played an impottant role as reef building organisms during different geological-time
periods. Living relatives of this group investigated heve. Spirastrelld (Acanthochaeteres) wellsi,
Asirosclera willeyana and Vaceletia n. sp., can be found in cryptic niches of indopacific coral reefs.
The first kiiown relatives of some of these sponges-are known since the upper permian. The mode of
biomineralization of the examined species seems to be extremely conservative, since they are
phylur'enehcally very-old and exhibit merety minor alterations in their calcareous skeietons. Each of the
three species exhibits a uriique type of basal skeleton with its own specific modifications of carbonate
crystals, Each species was shown.to have a specific array of calcium-binding macromolecules enclosed
within its intraskeletal matrix. The proteins are separated by SDS polyacrylamide gel elecirophoresis. A
single protein was detected in S. wellsi, two proteins in 4. willeyana, and four proteins-in‘ Faceletia n.
sp.. All proteins were characterized by their molecular weight and isoelectric point. The soluble matrix
constituents of each species were_tested for their potential to decrease precipitation of calcium and
stronitium carbonate, respectively, in a saturated solution. The findings strongly suggest that these
soluble protéins-function as the tempiate for, skeletal forination and are responsible for determining the
particular type of calcium carbonate polymorphs.

Key words: b

. organic matrix, calcium-binding proteins, calcite, dragonite
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CARBON ISOTOPE TIME SERIES OF CORALLINE SPONGES FROM THE
CORAL SEA, PHILIPPINES AND CARIBBEAN.

FLORIAN BOEHM', ANTON EISENHAUER’, MICHAEL M. JOACHIMSKF, HELMUT
LEHNERT?, WOLF-CHRISTIAN DULLO', GERT WOERHEIDE™ & JOACHIM REITNER®

‘Geomar thchhofslr I- 3 D-24148 Kiel, Germanv nstitut wnd Museuin fir Geologie und

Uni it Géttingen, G 3, D-37077 Gatingen, Germany: *Institut.
fm Geologte Schlo/!gauen 5, D-01054 Erlarigei Germany. *Queensland’ Museum, P.O, Box 3300,
South Brisbane, Qld, 4101, Australia.

Live coralline sponges [Ceratoporella micholsoni, Astrosclera  willevand,  Spirastrélla
(. h wellsi] collected from reef caves and deepér reef slopes of the Caribbean, the
Visaya Sea. (Philippines) and the Coral Sea (Great Barrier Reef). The specimens were dated by either
radjocarbon or uranium-thorium methods. Ages were found to range from 200 to 600 years. We tested
the reproducibility of dI3C values measured on the aragonite of Ceratoporelic mchal:om by
investigating variations along single layers of a ‘well-laminated i We also pared values
measured on the outermost fayers of several specimens. The. reproducibility for d13C is excellent in
tnost cases. Only few samplés show depletion: by up to 0.2 permil. Two. parallel transects through a
specimen of Astrosclera willeyana also display excellent reproducibility of d13C values. All specimens
show the well-known industrial decline in d13C values starting <a. in 1850 A.D (e.g. Druffel and
Benavides 1986, Nature 321, 58-61). In comparing the: magnitude of this decline measured in our
samples and in d13C of atmospheric CO2 (Francey et al., Tellus, in press), we can estimate: the local
degree of isotopic equilibration between. and ter. We find values rangé from 40% of
the atmospheric change at the Great Barrier Reef and in the Philippines to 65% in Jamaica. We
compared, for each site, the preindustrial d13C from total CO2 (DIC) of the surface water, calculated
fror our sponge records, with published phosphate concentrations. The values agree with a high input
of nutrient-rich subsurface water at the Philippine site and at the Great Barrier Reef. At the Great
Batrier Reef local upwelling at the reef front has been reported. However, the-measured d13C values.
are much lower than expected for-average phosphate concentrations. Eithier the upwelling is much more
intense than assumed, or the Astrosclera record is affected by secondary processes and/or a vital/kinetic
effect.

Key words: coralline sponges, Philippines, Great Barrier Reef; Caribbean
CARBON ISOTOPE HISTORY OF CARIBBEAN SURFACE WATERS
REVEALED BY CORALLINE: SPONGES.

FLORIAN BOEHM', ANTON EISENHAUER?, MICHAEL M. JOACHIMSKF, HELMUT
LEHNERT’; WOLF-CHRISTIAN DULLO' & JOACHIM REITNER’

‘\Geomar; Wischhofsir. 1-3 D-24148 Kiel, Germany, *Institut fir Geologie, Schlofgarten 5, D-91054
Erlangen Germany: “Institut und Museum fiir Geologie und Paldontologie; Universiidt Gditingen,
hmiidi-Stiasse 3, D-37077 Gotti , Germany.

Live coralline sponges of the species Ceratoporella nicholsoni were collected from caves of north
Jamaican reefs (20 m-depth) and from the deeper slope of Pedro Bank (125 m depth). These sponges
build a verv dense aragoritic basal skeleton in apparent isotopic equilibrium with ambient water.
Uranium-thorium dating of four i resulted in ages of 450 to 600 years. Within that timeframe,
the sponge skeletons provide a continuous carbon isotopeé record, which starts at the end of the
medieval warm period (1400 A.D.) and covers the "Little Icé Age" (about 1550 to 1850 A.D.),as well
as-the industrial period (since ca. 1850-A.D.). With a sample resolution of 0.7.mm and growth rates of
0.2 to 0.4 mm/year the temporal resolution is ‘about 2 to 4 years. The carbon isotope records show an
excellent linear correlation with the atmospheric pCO2 history. as recently reconstructed from Antarctic
ice cores (Etheridge et al. 1996, JGR 101, 4115-4128). We find no significant difference between the
preindustrial and the industrial regression slopes (:0.013 permil/ppm) which agrees with a.common
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mechanism for the observed surface water carbon isotope variations, i.e. addition/removal of
isotopically "light” organic carbon to/from the face ocean-bil system. The "Little
Tee Age" is characterized by a stight increase of d13C values (+0.1 permil); peaking around 1700 A.D,
During the same period, pCO2 was about 6 ppm lower than during the medieval warm period. Both can
be explained by an increase in the terrestrial organic carbon reservoirs or in oceanic productivity. The
Pedro Bank specimen, collected. from the h ine, shows only a d d13C
increase during the Litfle lce Age and-a slightly subdued -industrial di3C decline. This is expected
because of the greater influence of deep-water at this depth. A comparison of the observed variation of
marine d13C values and d13C of atmospheric CO2 included in Antarctic.ice (Francey et al., Tellus, in
‘press) allows one to.constrain the maximum global average cooling of the ocean surface layer during
the Little Jee Age to ca. -0.7 K (possible. range 0 1o -2 K). Further comparison to the simultaneous
pCO2 decrease of 6 ppm suggests an even smaller cooling, Alternatively, an enhanced oceanié export
productivity could partly explain the observations.

Key words: caibon isatope hiistory; coralline sponges

TIME-LAPSE STUDIES OF SPONGE MOTILITY AND ANATOMICAL
REARRANGEMENTS

CALHOUN BOND
Department of Biology, Greensboro College, 815 West Market St., Greensboro, NC 27401 USA.

Sponges have a general reputation as sessife-and static animals; but this view has been: contradicted by
time-lapse microscope studies of live intact sponges belonging to several taxa (2 freshwater and 5
marine genera). These studies have demonstrated that adult sponges' form leading margins made of
crawling cells (pinacocytes aud roesohyl cells), and that these crawling margins ‘appedr capable of
generating shape changes and locomotion of the entire sponge. These together with tracing studies have
shown that: sponges. can move up to l60um/hr (4mmi ‘per day). Observed sponges also display
cell and rear in their marginal regions. These
produce slow i h in the spicule skeleton and in the canal systems. Both
wha]e«sponuc motility and the interna) rearrangements appear to be strongly affected by factors such as
substratum adhesiveness, grooves, internal tensile forces, and water flow patterns, These ongoing
changes may be an important source for plasticity in a sponge's life history.

I motility, ical rearr jme-l.

Key words: anatomy. cells, crawling.

PHOTOSYNTHESIS AND RESPIRATION OF THE CYANOBACTERIUM-
CONTAINING SPONGE, DYSIDEA HERBACEA

ROSALIND HINDE', M.A. BOROWITZKA® & F. PIRONET'

'School of Biological Sciences, University of Sydney, NSW, 2006, Ausiralia, *School of Biological
Sciences & Biotechnology, Murdoch-University, W.A. 6150, Australia.

Marine sponges b are common in tropical waters, and the
dictyoceratid sponge, Dysidea hérbacea, is one of t}\e most abundatit sponges in the shallow lagoon at
One Tree: Reef. Great Barrier Reef. This sponge contains large numbers of the filamentous

t ium, Oscillatoria ige. The O. lia¢ trichomes are located free in the sponge
mesohyl although they are ofien in contact.with archaeocyles The high biomass of the cyanobacteria is
It by the ct a content of th fon, which is about 335 pg.mL™ sponge volume,

or 180,3 ug.g sponge wet weight. These values are much higher than for any other sponges so far
studied.

Photosynthetic and dark respiration rates were measured usmg an oxygen electrode in summer and
winter at ambient fagoon and at ing ir The ion point for
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photosynthetic O, production is reached at about 30-50 umol photons.m?sec” and photosynthesis
saturates at about 300 pmol photons.m”sec”. No seasonal differences in the photosynthetic and
respiration rates could be detected indicating that the sponge adapts to changing environmental
conditions. The D. herbacea/O. spongeliae association, does however respond to changes in
temperature, with a Qo for ph is of about 5. P is and iration rates are also
sensitive to the O, concentration in the seawater. The implications of these results for the ecology of
this iotit iation will be di:

Key words: dictyoceratid sponge, b ium, iosis, ph spiration, temperatur

MICROBIAL SYMBIONTS OF GREAT BARRIER REEF SPONGES
ADAM M. BURJA', NICOLE WEBSTER?, PETER MURPHY' & RUSSELL T. HILL'?

'Marine Bioproducts Group, Australian Institute of Marine Science, PMB No. 3, Townsville MC, QLD
4810, Australia. *F aculty of Health, Life, and Molecular Sciences, James Cook University of North
Queensland, Townsville, QLD 4811, Australia.

Microbial symbioses with Great Barrier Reef (GBR) invertebrates, and in particular sponge species, are
of biotechnological interest since microbes associated with invertebrates may produce important
bioactive compounds previously attributed to the i Several ally useful

have been found from sponge species sampled from the GBR and two of these sponges are being
studied in detail. Rhopaloeides odorabile is a Dictyoceratid sponge common throughout the GBR that
produces novel norsesterterpenes (rhopaloic acids) which exhibit potent cytotoxic activities and “Very
White Fan” (VWF), a previously undescribed D iae, contains the p fanolide which
retards the growth of several tumour cell lines. As a first step to investigate whether bacteria are
implicated in producing any of these compounds, bacteria isolated from R. odorabile, VWF, and the
surrounding ambient seawater were characterised using morphological, biochemical, and molecular
techniques. In the case of R. odorabile, a single bacterium was found to dominate the culturable
bacterial community associated with the sponge but was absent from ambient seawater samples. This
bacterium, designated NWO001, was predominant in all individual sponges sampled (N=40) from
different regions of the GBR, generally at more than an order of magnitude greater than the second most
common bacterium (NW002). The bacterial community associated with R. odorabile appears to be
highly stable. In the case of VWF, the culturable bacterial community was more diverse and showed
greater variation between individuals. This community generally comprised eight predominant bacteria,
rarely isolated from water samples and constituting ca. 70% of the total culturable bacteria. The
remaining 30% of culturable bacteria were highly variable and generally were also found in the water
column samples, indicating that they are transient sponge-associated bacteria rather than symbionts.

Extensive biochemical testing was performed on all isolates to give data for cluster analyses to identify
the major groups of bacteria present. Most isolates were Gram-negative (R. odorabile 91%, VWF
93%) and oxidative positive (R. odorabile 87%, VWF 50%), with 48% of isolates from VWF and 4%
of those from R. odorabile being pigment p (either diffusible or cell i The
predominant isolates from each sponge were characterised at the level by PCR lificati
and sequencing of 16S ribosomal RNA gene fragments. Full sequence analysis (>1,400 bp) from
NWO001 and two of the predominant isolates from VWF, designated AB001 and AB002, indicated that
these isolates are members of the a-F ia, related to i 1 i and
plant symbionts. NW001, ABOO1, and AB002 are related to each other but only distantly related to
previously characterised o-Proteobacteria, indicating that they may be members of a new genus of
sponge symbionts. Partial sequence data from other VWF isolates indicate that this assemblage
includes members of the genera Thermatoga, Vibrio (including Vibrio alginolyticus), Bacillus, and
Arthrobacter. In addition, one isolate is a member of the Cytophaga/Flexibacter/Bacteroides group,
closely related to Microbacterium spp. and one isolate is most closely related to an uncultured microbe,
str. SCBI11, a distant member of the Vibrionaceae. Several cyanobacteria have recently been isolated
from both sponges and will be characterised by using the same molecular approach. This study has
resulted in an array of well-characterised microbes for natural products screening, in particular for
important compounds known to be produced by the sponges.
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Key words: symbiont, Dictyoceratida, bacteria characteri:

, cell culture,
PCR, 16S ribosomal RNA, p id bile, a-F i

ANNUAL CYCLE OF FOREIGN MATTER INCORPORATED BY CHONDROSIA
RENIFORMIS (PORIFERA, DEMOSPONGIAE): THE ROLE OF THE WATER
MOVEMENT

C.CERRANO', G. BAVESTRELLO', U. BENA;I;I; R CATTANEO-VIETTI', M. GIOVINE® &
M.

\stituto di Zoologia dell’Universita di Genova, Via Balbi 5 I-16126 Genova, Italy. 2Istituto
Policattedra di Chimica Biologica, Viale Benedetto XV, 1 1-16132 Genova, ltaly.

Many demosponges strengthen their skeleton by incorporating vzfriuus allochtonous matter sucy as sa\;d
grains, sponge spicules and other inorganic particles. In spongin fibres of horny sponges this .up(a e
seems to be definitive: the particles increase in number with the sponge growth. Chondrosia remforn.n:
is characterised by a collagenous skeleton which lacks endogenous spicules and _by an ectosome which
is reinforced by foreign matter, collected from the water column [ha.nks toa cf)ptlnuous p{oducuon pf a
thin mucous film on the sponge surface. C. reniformis shows a high cgpabmty of p_ar_tncle selection,
collecting mainly exogenous siliceous spicules, silicates a|_1d quartz pamc]e‘s and avoiding carbor_lateil.
Moreover, C. reniformis shows an evident turnover of the mcorpor.ated foreign matter, probably linke
to its unusual ability to dissolve quartz. The possible relé&ionshlPs between the annu_a_l cycle of the
foreign matter present inside the sponge body, the local sedimentation and the sea condmonsl along the
rocky cliffs of Portofino Promontory (Ligurian Sea, Italy) were evaluztl.ed monthly at two sites (Punta
del Faro and Paraggi Bay), characterised by different sedimentary conditions.

nta del Faro, where the cliff ends at a depth of 55m, specimens of C. reniformis were sampled
:\;r]:t‘]ily by SCUBA diving from March 1994 to June 1995 at fiepths of_Sm, 12m afxd 25m. At these last
two depths, two sediment traps were placed to collect the fraction of sediments a:/mlable to the spongesci
At Paraggi Bay, where the cliff ends at 25m depth, sponges were collected ata3m and 15m l.iep!h, an
a sediment trap was placed in this last station. At both loc_almes, avsugerﬁcnal (3m:lep¥h) sediment trap
was also placed, but strong wave action p a sufficient in data

A quantitative comparison among the annual trends of the sediment engulfeq ‘hy the_ sponges (sand
grains and opaline spicules), the sediments collected by traps, and the sea condition evidences a strong
influence of this last parameter on the uptake process in function of depth.

Moreover, there is an inverse relationship between the size of the engulfed panic]es and sea coPdn\ons
During calm periods, the sponge can also take up l_arger panicles_, whereas during mug_h periods, t};e
sponge’s sticky surface is unable to do so. In addition, resuspension ;?rqcesses_play an important role
near the sea floor where only fine particles became available. Thus, it is possible to assume l_h.al the
rough sea can, firstly, limit the uptake of the particles and, secondly, increase their availability by
resuspension processes.

Interestingly, the large amount of quartz grains continuously incorporated ?“d dissolved by Chondrosia,
suggests a possible local role played by this sponge in the silica balance in the shallow coastal wa:)eérsA
Our data estimated that the C. reniformis population of the Portofino Promontory makes about 2x10° g
of dissolved silica available each year.

Key words: uptake, foreign matter, silica, sedimentation, sea condition, horny sponges, Mediterranean
Sea



10 ABSTRACTS

DO CARIBBEAN SPONGES HAVE PHYSICAL DEFENSES ?
BRIAN CHANAS & JOSEPH R. PAWLIK

Biological Sciences, University of North Carolina at Wilmington, 601 S. College Road, Wilmington,
North Carolina, USA, 28403-3297.

Sponges are conspicuous members of the Caribbean marine ecosystem, but are preyed upon by a very
select group of consumers called spongivores. Like other sessile reef invertebrates such as ascidians
and octocorals, sponges possess a variety of novel secondary metabolites and as well as mineral and
organic skeletal components. Several studies have shown that sponges possess chemical defenses that
inhibit feeding by browsing generalist fish, but no study to date has demonstrated that sponge skeletal
components deter predation. Sponges are soft-bodied and seem to lack an obvious physical defense,
such as a mineralized shell. However, the tissues of most sponges often contain a collagen-like
substance called spongin and sharp siliceous spicules in high concentrations. ~Spicules serve as
important structural components by increasing tissue rigidity and could potentially act as a d§fen§e by
irritating the mouth parts and the digestive system of predators. Calcified structures, similar in size to
spicules, from octocorals and algae have been shown to reduce feeding by fish and invenebra(gs.
Surprisingly, field and laboratory aquarium assays of sponge spicules employing predatory reef fish did
not support a defensive function. Consumption by reef fish was reduced only when spicuIE§ were
assayed using foods of low nutritional quality. In assessing the chemical defenses of Canl_)bean
sponges, 31% of the species we studied possessed organic extracts palatable to reef fish. Interestingly,
many of these undefended sponge species are abundant and consumed only by spongivores. Sponges
lacking a chemical defense may be protected from generalist predators by having tissues of k_;w
nutritional value. Protein, carbohydrate, lipid, ash, and caloric content of 71 Caribbean sponge species
were d to i igate the ionship between chemical defense and nutritional value. Except
for lipid content, no significant differences in nutritional quality were found between chemically
defended and undefended species. Sponges lacking a chemical defense may rely on tactics other than a
physical or “nutritional” defense, such as faster growth rates, to avoid predation by generalist
consumers.

Key words: chemical defenses, physical defenses, spicules, silica, nutritional quality, predatory-prey
interactions, Caribbean reef ecosystems.

GOOD CONGRUENCE BETWEEN MORPHOLOGY AND MOLECULAR
PHYLOGENY OF HADROMERIDA, OR HOW TO BOTHER SPONGE
TAXONOMISTS

CATHERINE CHOMBARD' & NICOLE BOURY-ESNAULT®

'Service de Systematique Moleculaire (CNRS GDR 1005), Muséum National d'Histoire Naturelle, 43
rue Cuvier, 75005 Paris, France. *Centre d'Océnologie de Marseille,Station Marine d'Endoume,
Université de' Aix-Marseille 2 URA-CNRS, 41Rue de la Batterie-des-Lions, F-13007 Marseille,
France.

Within Demospongiae, the order Hadromerida is well defined and there is a strong consensus among

i about its ition and validity. This order is characterised by the presence of
tylostyles radially arranged at least in the periphery, and by microscleres, when present, of t]ln? aster
type. All Hadromerida are oviparous and the choanocytes have a periflagellar sleeve. Ten families are
without any doubt attributed to Hadromerida, six of which with microscleres of the aster type and four
of which without microscleres.

The first work on molecular phylogeny of Porifera was made on the Hadromerida (Kelly-Borges,
Bergquist & Bergquist, 1991). The molecule used was the 18S rRNA, which appeared to be not
sufficiently informative to resolve the phylogeny at that taxonomic level.
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In this work we have used the 5' end of the 28S rRNA (about 1000 bp) to explore the internal
phylogeny of this order. 15 species belonging to 12 genera and 8 families were sequenced. Five
outgroup species were d belonging to Axinellida, T inellida, and Hali ida.

Parsimony and Neighbor-Joining analyses have been done. Trees were rooted by using Tetractinellida
(Cinachyrella and Discodermia) as a pl ic outgroup. Both analyses (Parsimony and Neighbor-
Joining) show that the F ida are of four pl ic taxa. Taxon 1 is composed of 6
species belonging to the Spil i A t idae, Clionidae, and Placospongiidae. All these
families have mi of the spiraster-type. Taxon 2 is d by 5 species of Timeidae and
Tethyidae. These two families have microscleres of the euaster-type. Taxon 3 is composed of only one
species Poly ia mamillaris ing to the family i which has no mi lere of aster

type. The validity of this taxon has to be checked with other genera belonging to the Polymastiidae
family. Taxon 4 is composed of three Suberitidae and an external species Halichondria panicea, which
belongs to the family Hali iidae (order Hali ida). Neither the Suberitidae nor the
Halichondriidae have microscleres of the aster type. The monophyly of each of these four taxa is well
supported with high bootstrap proportions. The monophyly of the four taxa together is also well
supported but the relationships between them cannot be ascertained.

The monophylies of taxa 1 and 2 are congruent with morphology, both taxa corresponding to the
hadromerid families with spirasters and with euasters, respectively. An important and unexpected
problem of classification appeared with taxon 4. The result obtained with our sequence of Halichondria
panicea was confirmed with a shorter sequence of Hymeniacidon heliophila available in GenBank.
‘When the sequence of Hymeniacidon is included, taxon 4 remains monophyletic and strongly supported
by BP. From the morphological and cytological point of view there is no synapomorphy between the
two groups. The Halichondrida are defined mostly by negative characters. However, we observed a fine
morpho-molecular synapomorphy for taxon 4. This is the loss of a small loop of 15 bp in the secondary
structure of the D2 domain, which is probably the result of only one deletion event. From the chemical
point of view, there is another synapomorphy: a large amount of stanols have been described both in the
Suberitidae and the Halichondrida.

The best hypothesis seems to reallocate Halichondriidae to the Hadromerida. The order Hadromerida
remains monophyletic. With the exception of this reallocation the classification obtained with 28S
rRNA is perfectly congruent with the existing classification. All the families are monophyletic. We
propose a i i ion : Spi ina, Timeina, P iina and Suberitina.

Key words: Demospongiae, molecular phylogeny, 28S rRNA, ’ ida, Halichondrida, h

SPONGE DISTRIBUTION AND LAKE CHEMISTRY AMONG NORTHERN
WISCONSIN LAKES: MINNA JEWELL'S SURVEY REVISITED

ALISON C. COLBY, THOMAS M. FROST & JANET M. FISCHER

Center for Limnology, University of Wisconsin — Madison, 680 North Park St., Madison, WI 53706-
1492, USA.

An extensive survey of the regional distribution of freshwater sponges, and of the factors that control
their occurrence, was conducted by Minna Jewell in Northern Wisconsin, USA during the 1930s. We
returned to 18 of her original 102 study lakes in 1996-97 to determine the 60-year stability of the
sponge distribution patterns that she reported. Comparisons of Jewell's data and our recent survey
suggest that the distribution of Spongilla lacustris has largely remained stable over time. This species
was originally observed in 76 of the Jewell study lakes, and we found no change in the distribution ofS.
lacustris in 13 of the 18 lakes revisited. Additionally, we applied a discriminant model to the historical
data set, to test how effectively four chemical variables (pH, colour, conductivity, and Si0;) could
predict the distribution of S. /acustris. Based on these four variables, however, this model failed to
predict current distribution patterns in 17 additional lakes sampled in 1996, indicating that other
environmental variables are likely influencing S. lacustris distribution in northern Wisconsin lakes.

Key words: ecology, fireshwater sponges, distribution patterns, chemical variables, Wisconsin
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AN OVERVIEW OF STROMATOPOROID DOMINATED MIDDLE
DEVONIAN REEF COMPLEXES IN NORTH QUEENSLAND

ALEX G. COOK

Geology and Invertebrate Palaeontology, Queensiand Museum, PO Box 3300 South Brisbané QLD
4101 Australia:

Middle Devonian stromatoporoid buildups are known from the Burdekin Subprovince and the Broken
River Province in the Townsville Hinterlanid, north-Queenstand.

Recent studies have placed these buitdups within aéliable stratigraphic and sedimentologic framework.
Buildups within the Burdekin' Subprovince developed in.a restricted near to proximat shore setting in a
partially ‘enclosed basinal setting, Those buildups within the Broken River province developed upon a
more open marifie shelf.

MﬂJOl‘ Burdekin stromatoporoxd -coral bulldups ‘were:of two types: low relief extensive biostromes and

. and a bioh tem of one to two metres relief from the sea

floor. Additional buildups of nofe are shiall patch reefs.developed within nearshore siliciclastic muddy

]agoous adjacent to granitic headlands. In a number of such metre scale buildups within dominantly

ic settings, of poroids and corals show repetitive growth. interruption
surfaces suggesting episodic stress and Killing events,

Storm disturbance during development the biostromal pavements was high and .an important
sedimentologic. factor for the “reef” growth. Minor sponge s.s. buildups aré kinown from the uppermost
Burdekin Formation, but have not been studied.

In thie Broken River Province, Givetian buildups are more extensive and can be traced on flie hundreds
of metre scale, these havé recewed fittfe detailed sedimentologic study, but. ate: of similar style to

from the hbouring Burdekin Basin. Minor biohermal occurrences are found
within the Pap:ho Mudstone, and formed on a muddy shelf, and include both stromatoporoid. and
sponge s.s. buildups,

Stromatoporoid taxonomy has revealed the presence of eight stromatoporoid commumﬁes in the
Burdekin Basin, comprising 35 taxa. Dominant str ids were “der hij
Stachyodes and Trupetostroma, frame building,.. Trupetostoma Pseudamtpetmn onia; Hers nmtow-nma
Actinostroma and Ferestromatopora. Coenostroma, Clathrocoilona, and Stromatopora were accessory
to reef growth. In the Broken River detailed taxonomic work has only beén pamally conipleted.
Significant overlap-exists at generic level with the two-adjacent provinces, but species level differences
are strong suggesting distirict partitioning of open marine versus faunas. This

is reflected in other faunal elements (gastropods, rugose corals).

Key words: siromatoporoid, -biostromes
SPONGES FROM HERON ISLAND, CAPRICORN-BUNKER GROUP, GREAT
BARRIER REEF

JOHN'N.A. HOOPER, ‘SUSANE, LIST-ARMITAGE, JOHN A. KENNEDY & STEPHEN D.
COOK!

Marine Biology Laboratory, Queensland Museum, P.O. Box 3300, South Brisbane, Qid, 4101,
Australid.

The Capricorn-Bunker Group consists of 20 reefs lying in the southern section of the Great Barrier
Reef (23°26'S, 151°55'E). To the north lie 14 reefs (Capricorn Group). 8 of which have vegetated cays;
whereas in the south there are 6 reefs, 3 with vegetated cays (Bunker Group). The Queensland Museum
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recenitly Surveyed the ‘sponge faunas.of both groups of reefs, although-the present study is restricted to,
the reefs around Heron Island (Hemn, Wistari and Sykes Reefs), deplctmg some of the more' common
or prominent (o photogenic) species.

A total of 216 species of sponges were collected from these three reefs, comprising 2 classes, 14 orders
and 43 families. Collections made: intertidally (on exposed reef flats and rock pools) were. less diverse
than'those made subtidally {off the edge of the reef flat): 69 species in 43 genera, versus 155 species i
81-genera, resepectively. Surprisingly, onty.8species occur on both the reef flat and subtidal habitats, of
which 3 belong to. the. Calcarea. To date- 71 of these 216 species have not been found elsewhere
(‘apparent endemics"), either.on the Great Barrier Reef or the Queensiand coast,

Key words: Heron Islarid, Great Barrier Reef, intertidal, subtidal, sponge fauna.

REMARKS ABOUT THE STATUS OF THE GENUS MYXILLA (PORIFERA,
POECILOSCLERIDA) IN THE GALICIAN:-COAST (NW OF IBERIAN
PENINSULA)

F.LCRISTOBO, P. RIOS & V. URGORRI

Laboratorio de Zooloxia Mariiia, Depariamenio de Bioloxia Animal, Universidade de Santiago de
Compostela, 15706 Santiago de Compostela, Spain.

The genus Myxilla Schmidt, 1862 is represented on the-Iberian Peninsula by six species, five of which
have been. collected off the coast of Galicia, and are studied in this paper: M. incrustans, M.
iotrochotina, M. macrosigina, and M. fiimbriata; the sixth, (M. tarifensis.), has been recent]) described
in the Strait of Gibraltdi(Carballo & Garcia-Gomez, 1996).

The material under study comprises 188 specimens taken from 72 stations 4ll along the coast of Galicia
between 1979 and 1991. The intertidal specimens were collected during the neap tides occurring eyery
month, while the-subtidal samples were obtained from hard substrates by Scuba diving and by means of
a horizontally operated rectangular naturalist benthic dredge (Holme & Mclntyre, 1984) in soft
bottoms.

Based on these data this paper presents a.complete illustrated description of the their habitus, skefetal
arrangement and spicules in the form of underwater photographs, figures and SEM photography. Also
included are autoecology, distribution and- a biometric -study of the spicules in addition to a
morpliological-systematic discussion in which the details of the specimens collected in comparison to
those from other latitudes are described.

Lastly an'identification key is provided foi-the species of the genus Myxille in the NE Atlantic.

Key words: Myxilla, taxonomy; habitat, Galicia, NE Atlantic.

TEMPERATE SPONGE ASSEMBLAGES EXPOSED TO GRAZING: THE ROLE
OF REFUGIA AND CHEMICAL DEFENSE.

A.R. DAVIS

Australian. Flora and Fauna Research Centre and Dep, of Biological Sciences, University of
Wollongong, NSW 2522, Australia.

In the shallow (<15m) subtidal zone of southeastern Australia a ‘barrens’ habitat is maintained by the
i sea urchin Cent, rodgersii. High densities of this urchin remove all algae and
encrusting, invertebrates with the' exception of grazer-resistant. coralline algal crusts. Nevertheless,
sponges and other sessile invertebrates occur in- this habitat, usually on vertical surfaces, and cover
around 2% of thé substratum. 1 sought to determine how these invertebrates maintain space in the face,
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of intense grazing pressure by the urchins. Sessile invertebrate cover was positively correlated with the
density of -the large barnacle Austrobalarius imperiator -while the intensity of urchin grazing; as
determined by scrape. marks on plastic disks, was negatively correlated with bamnacle density.
Manipulation. of barhacle density at two sites, involving the addition and removal of barnacles,
indicated that invertebrate recrultment and the cover of sponges. was highest among high densities of
Austrobalarus (>220 barnacles m®). These experiments afso revealed that well established sponges do
not require barnacles to maintdin space. Urchin feeding trials with sponge extracts indicate that a
number of common sponges in this blage: po: chemical antifeed: These data suggest that
sponges maintain space in this system in two ways: (i) they only recruit successfully to refugia from
urchin grazing provided by high densities of the barnacle Austrobalanus imperiator and (ii) they
dissuade urchins from grazing by using. secondary. metabolites. Identifying the natural products
responsible for the feeding-deterrent properties is the focus of current work.

Key words: antifeedarit activity, experimental ecology, invertebrate recruitment, refiigia from grazing,
sporige secovidary:inetabolites.

DO 'WE NEED SUBGENERA.IN HAPLOSCLERIDA? CONVENIENCE VERSUS
PHYLOGENETIC RELIABILITY

RUTH.DESQUEYROUX-FAUNDEZ

Department of Inveriebrates, Museum d'Histoire Naturelle, Case postale 6434; CH 1211 Geneva 6,
Switzerland.

There are some genera such as Callyspongia, Haliclona, Mvcale, My\dla etc V\thh mclude a lz\rge
number of species. Within these genera there are currently no phy

due to the absence of stable character combinations present in other groups of sponges. From a pracncal
point of view, this. makes these: genera. difficult to manage. For improving this situation, authors have
created subdivisions, for species that are difficult. to place, and it has been proposed to introduce
subgenera. How do we decide when and by which metliod we have to evect a new subgenus? We should
obtain' the realisation and rationalisation of the number of nominal haplosclerid/petrosid genéra, versiis
the number which:are actually “valid™ (= “phylogenetically meaningful”). We need to understand why
there exists such a great difference between "nominal and actual” genera and why most taxonomists.do
not accept artificial genera.

We should decide between the use of that ‘are ient”, easily and
consequently- useful for species identification, but not strictly “phylogenetic”, or subgenera where the
characters have been tested from a phylogenetic point of view and which forn monophyletic groupmgs
It is suggested here to aim for the phylogenetic solution where we will obtain a classification which is

testable, i bjective. and just as useful for species identification as an artificial
convenient classification,

Key words: Hapi i hyl ics, generic subdivisions, cladistics

PERSPECTIVES ON SPONGE-CYANOBACTERIAL SYMBIOSES
M.C. DIAZ' & B.B. WARD®

Unstitiite of Marine Sciences and *Ocean Sciences Department, 4316 EMS, University of California
Santa Criiz, CA 95064, USA:

Insights on the tution of are drawn from biogeographic and

pong
data. The ic and dlsmbntmn of sponge-cyanobacteria. associations is
analysed after surveying their occurrence at eight localities in the Eastern and Western Tropical Pacific,
and the Caribbean. Three ‘methods - fluorescent microscopy, thin layer chromatography and
transmission electron microscopy - were used to/infer the existence of endosymbiotic cyanobacteri.
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Thirty-eiglit species, representing 17 famitiés and 11 ordérs of Demospongiae, and one family-and order
of Calcarea, aré added to the list of sponges involved-in these associations. This number represents an
increas¢ of more than 50% over prewously known gccurrences -of this type of metazoan-microbial
association. However this increase of species numbers represents only an addition of twelve genera and
two families. to the taxonomic. distribution of these associations. Species from 26 of the 72 recognised
Demospongiae families, ‘and 3 of ‘the 17 recognised Calcarea families are found to harbour
cyanobacterial endosymbionts. These data suggest a rather restricted taxonomic range for sponge-
cyanobacterial assemblages, and invites a search, for evolutionary trends among the families involved.
The genera with highest number of species harbouring cyanobacteria are: Aplysina (10 spp),
Xestospongia (7 spp), Dysidea (3 spp), and Theonella (5 spp). Although- the updated list of sponge-
cyariobacterial assemblages shows a few biogeographic trends, the understanding of the evolution of
these associations requires thie stidy of more¢ extensive geographic.areas.
The use of 165 rDNA analysis to und d the { ic i ips of
cyanobacteria is discussed. Genetic analyses promise to shed light on the understanding of the evolution
and specnf' cny of these associations. 16S tDNA gene analysés carried out so, far suggest that sponge-
b comprise di d complex ionary histoties, some of which might
share evolutionary pathways with other important marine symbiotic. assemiblages involving
cyanobacteria,

Key words: ¢ ia, bi big iphy. evolutionary frends, 16S ribosomal genes

DRUG FARMING IN THE 21ST CENTURY

AR, DUCKWORTH", C:N, BATTERSHILL', D.R. SCHIEL? & P.R, BERGQUIST?

National Institite of Water anid Atmospheric Research, P.O.Box 14901, Kilbirnie, Wellington, New
Zealand. *Zoology Department, University of Canferbury, Private Bag, Christchiirch, New Zealand.
3School of Biological Sciences, University of duckland, Privaie Bag, Auckland, New Zealand.

Commercial farming of sponges for drug production has much potential. For this potential to be
realised, however, requires research into some fundamental questions. ‘These include, assessment of
environmental conditions that promote maximum sponge growth and survivorship, whilé aflowing
stable or hesis of target bolites. A ily; farming methods and structures that
optimise these sponge and metabolite characteristics, must be examined. Aquaculture techniques must
be cheap, easy and i to use for | and ideally flexible for a variety of
sponge, and indeed othier invertebrate, species. This paper describes the essence of sponge aguaculture,
provndmg case studies of Polymastia croceus, Latrunculia brevis and Raspailia agminata, All three
it bicactive bolites that have ct ic potential.

spong

Ecological observations suggest that all sponges exhxblt seasonal fluctuations in vrowth rates and
metabolite chemistry. There were also ) Ti-related variations in i

To examing where best to carry out aquacyiture for these species, a number of hypotheses relalmo to
growth and target metabolite biosynthesis were tested.

To ine what are importarit we cloned and seeded P. crocens and L.
brevis in each season to differing exposures and depths. P. croceus had the most promising results. with
sotnie explants doubling their weight in two months. Best growth and survivorship occurred in'spring.
and ‘in all seasons at exposed locations. The optimal depth depended. on season of cloning and
deployment. In comparison, L. brevis had greatest growth:and survivorship in winter; although at the
sheltered and moderately exposed locations; growth and survivorship was genetally good. L. brevis
could be farmed at all depths within the range examined.

In developing a commercial farming method, we experimented with four genera] techniques. Explants
of P. croceus, L, brevis and R. i were (1) ined inside ing; (2) attached fo
rope/cord; (3) had rope/cord passed tiwough them; and (4) had rope/cord passed around them, For all
three sponges we found that-explants contained inside mesh had the most promising. growth and
survivorship. From these experiments we have devised a commercial farming structure:
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Key words: commercial: farming, ironménta iti seasonal i b2
techniqués

DISCOVERY AND SUSTAINABLE SUPPLY OF MARINE NATURAL
PRODUCTS AS DRUGS; INDUSTRIAL COMPOUNDS AND
AGROCHEMICALS: CHEMICAL ECOLOGY, GENETICS, AQUACULTURE
AND CELL CULTURE.

C.N, BATTERSHILL', M.J."PAGE', AR. DUCKWORTH', K.A. MILLER'; P.R. BERGQUIST?,
J.W. BLUNT’, MH.G. MUN‘R03 .T. NORTHCOTE', D.J. NEWMAN® & S.A. POMPONI®

"National Institute, of Water and Atmospheric Research, P.0.Box 14-901, Kilbirnie, Wellington, New
Zealand. * School of Biological Sciences, Auckland University, Private Bag, Auckland, New Zealand,
‘Chemistry Department, University of Canterbury, Private Bag, Christchurch, New Zealand.
*Chemisuv. Department; Victoria. Univeisity, Private Bag, Wellington, New Zealand. *Natural
Products Branch, Bldng 1052; Rinl09, Box.B, National Cancer Institiite, Frederick, MD 21702-1201,
USA. Harbor Branch Oceanographic Institute, 5600 Old Divie Highwdy, Fort Pierce, FL 34946,
USA.

Using chemical ecological clues, it is now possible to target habitats and eco-taxonomic groups of
marine organisms to increase the likelihood of discovery. of species. which elicit natural compounds
with chemotherapeutic or industrial application. Using the same clues, mmbmed with Geograplnc

Information System interrogation of the benthic Ji and d with
target species, it is possible to identify locations allowing recollection of specxes of interést. The
information gained from both primary collections ‘and focused Ilecti provides the basis for

hypothesis driven experiments examining sustainable. supply options for extracted target metabolites
where synthesis is not practicable.

‘We. describe recent results from an i Iti-discipii designed to develop
sustainable productlon options for a variety of marine natural products that have interesting biological
activities. Three species of sponge from the genera Lissodendoryy, Mycale and Latrunculia, produce
novel metabolites with anti-tumour activity. The natural abundance of each would not support a
production industry based on wild harvest should their metabolites be required for drug production.
Each has been Ity cultured. in-sea d i very good 1o excellent growth parameters.
Each can be cultured with mai of target . In ing the question of
how to optimally. produce target compounds, it has béen necessary m examine a number of key
biological issues pertaining to each species, These mclude genetic identity of populations supplymﬂ
seed material, correlatés with variable target k is in naturai Jati aotigin of
target metabolite biosynthesis (symbiont or.sponge). atid the eff icacy of artificial productiori techniques
(sea or land aquaculture or.cell culture).

We conclude that the guess-work can now be taken out of artificial culiure. of sponges with a view to
produce desirable natural products, It is possible to select for a high yielding culture stock and proyide

to-enhance bis is or target

Key words: sitarine natural products, aquaculture genetics, cell culture
POLLY WANT A SPONGE? : FIELD EXAMINATION OF SPONGIVORY BY
CARIBBEAN PARROTFISHES IN REEF AND MANGROVE HABITATS
MATTHEW J. DUNLAP & JOSEPH R. PAWLIK

Department of Biological Sciences, University of North Carolina-Wilmington, 601 South Coliege
Road; Wilmington NC, 28403-3297 USA.
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Caribbean sponge species such as Xestospongia muta frequently display linéar grazing scars that.appeat.
to have been made by parrotfishes, et | there are few scientific reports of parrotfish sponglvory We
used a video camera to monitor-40 of X. muta for a mini of 0.5 hr/sp,

the frequency of parrotfish bites on this species: Ten hours of taping captured 45 bltes on normally
coloured sponges, and 527 bites on four bleached sponges. Also, the guts from parrotfishes collected in
mangrove and reef habitais were ‘digested in mlnc acid and analysed for spicule content. Parrotfishes

collécted in the L4 (Sparisoma . Scarus croicensis, and Sc. taeniopterus) had &
significantly greater mass of ‘spicules in their guts than did parrotfishes collected on the reef (Sp.
aurofrenatum, Sp. viride, Sp, chrysop , Se. verila, Sc. lestin and-S¢. it us). Up to

148mg of spicules were present in the guts of mangrove parrotfishes. The spicules of Geodia
gibberosa, a sponge that is comnion in the mangroves but rare in-exposed locations on the reef, were
abundant in the gut samples. Our résults suggest that some sponge species are palatable. not only to
specialist predators ‘such as sea turtles and angelfishes, but also to species that are not usually
reeognised-as sponge predators,

Key words: spongivory, parrotfishes, Xestospongia muta, Geodia gibberosa, Sparisoma spp., Scarus
spp., spicules, ecology, predation

DEVELOPMENT OF HALISARCA DUJARDINI JOHNSTON 1842 (PORIFERA,
CERACTINOMORPHA, HALISARCIDA) FROM EGG TO FREE LARVA

ALEXANDER. V. ERESKOVSKY & ELIZAVETA L. GONOBOBLEVA

Biology Faciulty of Saint-Peiersburg State University, Universitetskava inab. 7/9, Saint-Petersburg,
199034, Russia.

Embryonic development in the sexual viviparous sponge Halisarca dujardini from the White Sea
(Arctic) shallow -water was studied, Complete, equal, cleavage is ised with
variability of analogous dévelopmental stages and the lack of the strictly detetmiried clevage spindles
position. The cytoplasm is filled with numerous yolky granules with heterogenic conteiits. At the 16-24
cell-stage & small cavity is formed. Blastomeres.and the embryo polarity are not expressed. Large riuclei
containing pronucleolar bodies are situated at-the central parts of the cells. From the 16-24 cell- stage,

trie nucleolus formation starts. The polarisation of is exps d by the distal of
nuclei and changes in cell form. Cleavage furrow planes obtain the similar tadial pattern forming
roundish stéreoblastula’ 130-170pm in diameter with'the small cavity restricted with long wedge-shaped
cells. .

The internal layer of the larva is formed-at the 100-130 cell-stage owing to the individual cells” apolar
migration out of the blastuta-walls. At the same time flagella-are formed onthe cells’ apical surfaces,
yolk. granules ‘being concentrated basally. Intemal cells profiferate actively, differentiating into
nucleolated amoebocytes, granutar cells, collencytes and choanoblasts,

The larvae are of parenchymella‘type and are covered with flagella. Flagellated cells are tess numerous
at the posterior pole. Flagellated epithelial cells are wedge-shaped. At their apical parts they contain a
drop-like nucleus with aucl and-a flagellum embedded into a pocket-lik

The basal 2/3 of the cell volume is filled with yolk g nmnules. F d cells ate

at their apical énd by of the plasma bedded into similar i inations. of the
neighbouring membrane. Posterior flagellated cells are trapeziform or rectangular, and contain
numerous yolk granules. The nuclei are roundish, with large nucleoli. There is one spherical cavity
inside the larva, which is formed by a layer of cylindrical cells that have flagella and microvilli inside
the cavity. Their piriform nuclei contain nucleoli, and there are yolk granules in.the cytoplasm. There
are no specialized cell contacts between blastomeres and larval cells, The spiral symbiotic bacteria are
present jn the-central part of the larva and in intercellular spaces.

Some peéculiarities of H. dujardini embryogenesis are unique among Ceractinomorpha and are a matter
of principle for comparative émbryological studies of Porifera, They are: 1) total equal asynchronic
cleavage: 2) equal, apolar‘coeloblastula with a small cavity; 3) unexpressed polarity of blastomeres; 4)
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Subsequenit of the same type radial cleavage leading to the cell polarisation and. stereoblastula

formation; 5 formation of an internal cell mass: larva in the larva by multipolar cell ingression at the

100 l;O 11-stage; 6) d P of special ch bl All the features mentioned can serve as
for ion of the Halisarcida as an order (Bergquist, 1996).

Key words: Halisarca dujardini, embryology, cleavage, larva, cells, ultiastiucture

AN ASSESSMENT OF ‘SPACE WARS’ AS A DETERMINING FACTOR IN THE
PRODUCTION OF NOVEL BIOACTIVE INDOLES BY IRCINIA SP.

E. EVANS-ILLIDGE; D. BOURNE & C. WOLFF
Australian Institute of Marine Science, PMB 3, Townsville, 4810, Qld., Australid.

Ircinia'sp from Salamander Reef has yielded a plethora of bioactive indoles including mono, di and rion
brominated variants. We have:isolated and identified seven of these compounds and at least forty more
await attention. Metabolite composition varies widely within and between individual sponges, and the
question arises as to the cause.of this variability.

Ireinia sp.is a.common sponge at Salamander Reef, an isolated inshore rocky reef near Townsville
where compétition for space is fierce. All viable' hard substrate is covered by sessile biota which
perpetually interact with neighbouring rivals, hence thé possible role of ‘space wars’ as a determining
factor in.metabolite variability in Jrcinia sp was investigated.

Tissue biopsies were-taken from different interaction circumstances within sponge individuals, and
metabolite profiles- were compared. HPLC chromatograms were used, along with UV spectra, to
identify. gross patterns in'the relative contributions of numerous novel ifidoles. Identification of the
major components in the. HPLC profile. was. accomplished by negative ion electrospray mass
spectrometry of collected fractions.

Two i ions-of were identified on the basis of the refative importance of a
close group of conjugated brominatéd indoles and their putative precursor. Diminished precursor and
increased product occurred in tissue from interaction sités or. fleshy projections, However this. trend
was not absolute and the results suggest that factors determining metabolite composition are complex.
Hypotheses for further investigation are presented.

Key words: chemical ecology, indoles, competition, metabolites
TRACE ELEMENT AND STABLE ISOTOPE PROFILES FROM THE
CORALLINE SPONGE (4STROSCLERA WILLEYANA)
STEWART J. FALLON', MALCOLM T. MCCULLOCH' & JOHN N.A, HOOPER®

‘Research School of Earth Sciences, Australian National University, Canberra 0200, Ausiralic.
Queemlund Museim, PO Box 3300, Sau!h Brisbane,QId, 4101, Australia..

Techni for 1 blation-ICP-MS analysis of corals. have now been utilised for the
analys|s of trace e]emems in the coralline sponge Astrosclera willeyana. In sclemcnmau corals the
elemenls B, Mg, Sr, Ba and U show seasonal variations it ‘with

i sea surface and variations in upwelling. We report here a prehmmary
investigation to determine whether elemental distributions in sclerosp will provide
proxy-information about past oceanographic conditions.
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“-Samples:from Taveuni, Fiji, Ruby Reef, GBR and Truk, Caroline [slands have been analysed at a
+sanipling resofution-of ~40-um. With current techniques and data reduction methods, sampling-at this
“resolutionproduces too much variation to show any elemental correlations. When samples are filtered

10:~100pm ‘résolution, longer-term (annual to' séveral year) patterns appear, which are consistent
between tlie'B/Ca, Mg/Ca, Sr/Ca and Ba/Ca cycles. This suggests a common incorporation mechanism
between these four elements. If this variation is temperature related, the method of incorporation is
niarkedly different than corals; The boron, ium and barium ions in sclerosponges are
2:5 times lower than in corals, with concentrations of ~20 ppm, ~200 ppm and-~4 ppm, respectively.
The strontium'and uranjum concentrations are 1-2.5 times higher than in corals with concentrations of
~9000 ppun and ~7 ppm respectively. We will also present prelimiriaty stable isotope data 5*0 and
§13Cyt0-compare with the trace element profiles.

Key words: Astrosclera, S/Ca, Mg/Ca, Ba/Ca, laser ablation ICP-MS, 8°0, 8§°C, environmental
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PRODUCTION OF BIOACTIVE METABOLITES BY SYMBIOTIC
MICROORGANISMS IN MARINE SPONGES

1D, JOUN FAULKNER, CAROLE A, BEWLEY, CHRISTINE E. SALOMON, ERIC W. SCHMIDT &

MIA D. UNSON

Séripps Institution of Oceanography, University of California ai San Diego, La Jolla, California

92093-0212, USA.

Marine: invertebrates are constantly in contact with microorganisms that can live:on or-within their
tissues but only those: microorganisms that maintain a constant association witl: their host can be

<considered symbionts. Furthermiore, it is generally accepted that the relationship: between a microbial

symbiont. and a host organism is-one from which both derive some benefit. We ate: particularly
interested -in. the role of symbiotic microorganisms in the production of bioactive marine natural
products that are isolatéd from marine sponges and tunicates.

In'the past. it has been proposed that many bioactive metabolites from marine invertebrates were
produced by symbiotic-microbes. The rationale for these propesals was usually that the compounds
resembled metabolites from cultured microorganisms or that the same compound was isolated from
invertebrates of different phyla. We have now demonstrated that arguments based on "chemical logic™
arg.not always correct and that every instance where chemical production by a symbiont has been
proposed should be carefully jnvestigated.

This ion will highlight method: d to identify. the cellulac focation of bioactive metabolites in
niaring invertebrates. Some metabolites have been located in bacterial and cyanobacterial cells, while
othiers ‘are clearly found in the invertebraté cells. We. have previously reported that chlorinated and
bromifiated metabolites from the spohge Dysidea herbacea were localized in cyanobacterial cells and
tliat in.the.sponge Theorella swinhoéi, the bicyclic peptide theopalanamide was located in filamentous
eubaciéria while swintiolide was found in 2 fraction containing a mixture of unicellular bacteria, The
mostrecent research from our laboratory will be presented.

Key.words: symbi bacteria, ia, bioacti 1P

SPONGE CELL ADHESION: AN EVOLUTIONARY ANCESTOR OF
HISTOCOMPATIBILITY SYSTEMS?

XAVIER FERNANDEZ-BUSQUETS" & MAX.M. BURGER'

Friedrich Miescher-Institut, P.O. Box 23543, CH-4#002 Basel, Switzerland. *Marine Biological
Laboratory, Woods Hole, Massachusetts 02543. USA.
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Sponges have been traditionally uséd as models to study cell adhesion because their rather loose and
porous extracellular matrix aliows amild cell dissociation and the‘recovery of intetcellular components
in vireually ntive state. Species-specific cell recagnition and adhesion in sponges is medfated by

Hular pr ) 1k L termed ion factots (AFSs), still ot identified in
higher animals. Polyvalent glycosaminoglycan interactions are involved in the species-specificity;
representing one of the:few known examples of a regulatory role for carbohydrates.

A surprising characteristic of sponges, considering their low phylogenetic position, is that they possess
an exquisitely sophisticated histocompatibility system. Any. grafting between two different sponge
individuals is almost invariably incompatible in the many species investigated, exhibiting a variety of
tranisitive qualitatively and quantitatively different responses; which can only be. explained by the
existence of a highly polymorphic gene ‘system regulating’ sponge allogeneic Teactions. The
development of variable-région molecules is thought to have been a crucial event in the evolution of
primordial ‘vertebrate immune systéms, followed by géne rearrangement fo provide more diversity.
Early in the evolution of the immune system, tiien, & gene must have. duplicated to allow such diversity
to arise. Unfortunately, there is an absolute Jack ‘of protein sequence information coricerning the

lecules involved in i ity reactions. Recently. we deduced from cDNA
the sequence of the aggregation factor core protein'from the red beard sponge, Microciona prolifera,
and Southern blot analysis d the ‘exist f several related .

We have screened: individual sponge cDNA libraries, identifying multiple related forms for the AF core
protein (MAFp3). Northern blots show the presence in several. human tissues of transcripts strongly
binding a MAFp3-specific probe. We have studied tissue histocompatibility within a sponge population,
finding 100% correlation between rejection bek and the indivi ific restriction fragment
length polymorphism pattern using. AF-refdted probes. PCR amplifications with specific primers
showed that at least .some of the: MAFp3 forms are allelic and distributé in the population used. A
pronopunced polymorphism is also observed when analysing purified AF in polyacrylamide gels.
P igestion of the- pol. hi i ining bands indicates that glycans are
also “fesponsible for the variability. The data presented reveal a high polyniorphism of aggregation
factor comipotients which ‘matches the elevated sponge alioi :ggesting an i

of the cell adhesion:system in sponge allogenéic reactions. Qur present work will be discussed in the
context of the evolution of histocompatibility systems and their possible divergence from primitive cell-
cell interaction molecules.

Key words: graft rejection, proteoglycans, invertebrate inmunity, aggregation factors. cell adhesion,
porifera genes, eDNA, histocompatibility

THE DEMOSPONGE FAUNA OF THE HOUTMAN ABROLHOS ISLANDS
J.FROMONT
Aquatic Zoology Department, Western Australian Museum. Francis Street, Perth, WA6000, Australia.

Thie Houtman Abrolhos Istands lie off the West Coast of Australia within a biogeographic zone that has
overlapping and tropical p and a ion of endemic species. The islands are
situated in the path-of the warin, southward flowing Leeuwin current.. Studies on marine biota of these
islands has found a dominant tropical component to the fauna. The marine sponges of the Houtman
Abrolhos islands are poorly stidied; therefore a field program was established to. comprehensively
collect sponges and document the species that occur there. and to determine if this biota was principally
tropical or temp in origin. S i p species are reported from the two localifies
examined in this study. Twenty-eight of the species are known to science, thirteen are. identified to
species but require confirmation by comparison with type material, and thirty five species are probably
hew. Three genera are reported for the first time from. Australia. This study brings the'total number-of
demosponge species that have been documented as occurring at the Houtman Abrolhos to one hundred
and eight. Preliminary assessment of the tropical and temperate components of the sponges are
and related to studies on other of the marine biota of these islands.

Key words: Demosponges, Houtinair Abrolhos Islands, Western Australia, biogeography
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REPRODUCTION OF SOME DEMOSPONGES IN A TEMPERATE
AUSTRALIAN SHALLOW WATER HABITAT

J. FROMONT

Aquatic Zoology Department, Western Australian Musewnr, Francis Street, Perth, WA6000, Australia,

Species-of Tethya, CJ illa, Mycale and Echinodi have been i for two years at South
Mole, Fremaritle (32°04'S:115°45"E) to determine onset of reproduictive activity, sex phenotype, and
Teproductive miode of the various species. Most reproductive activity occurs in- the summer months
November to January. The majotity of the species are contemporaneous hermaphrodites and both
ovipary and vivipary have been found. Details of the repraductive development of these species is
reported and di; d in relation to envil ] variables such.as température.

Key words: Demosponges, Fremantle, Western Australia, reproduction, environmental variables

MEMBRANE-BOUND NUCLEAR BODIES IN A DIVERSE RANGE OF
MICROBIAL SYMBIONTS OF GREAT BARRIER REEF SPONGES

JOHN A, FUERST', RICHARD 1. WEBB'?, MARY J.4GARSON3, LANIHARDY"? & HENRY M.
REISWIG

:Deparlmem of Microbiology, The University of Queensland, Brisbane, Queensland 4072, Australia.
*Cetre for Microscopy and Microanalysis, The University of Queensland, Brisbane, Oneensland 4072,
Australia. “Departnent of Chemistry, The University of Queensland, Brisbane, Qieensland 4072,
Australia. 4Redpmh Misseunt and Biology Depariment, McGill University, Montreal, Quebee, Canada.

Thin séctions of chemically fixed tissue of several sponge species collected from Heron Island on ‘the
Great Barrier Reef, including Jaspis stellifera, Pseudoceratina crassa, and Axinyssa sp., weré eéxamined
to investigate the cell organisation of the bacteria-like microbial bil present. Such bi

have been observed in these sponges to oceur-as a diverse range of morphotypes based on cell shape.
and cell wall type. A variety of different symbionit-morphotypes were found to possess.a membrane-
bound nucleaid, a feature not expected in prokaryotes. These had been previously observed by us in one
symbiont morphotype in the Mi ian sponges St ia micronesica and Astrosclera
swilleyana. Several distinct microbial morphotypes containing membrane-bound nuclear bodies were
observed in Great Barrier Reef sponges, only one of which resembled the type -which we have
previously observed in Micronesian sponges. In all these forms, the fibrillar nucleoid was surrounded,
by a single bilayer it most photypés defining a also ining electron-
dense particles ing ril és or other ic material; such -material was sometimes
less dense'and sometimes more dense than the cytoplasmic particulate material. Cell wall structure of

d

the morphatypes broadly included both Gi positive and Gi gative, outer

types, aswell as cell walls with ‘a clear Subunit S-fayer type structure resembling that of known Archaea
incliding crenarcheotes and other less clearly classifiable types. Cytoplasmic membranes can be clearly
seen in some cases as distinct from nuclear body luding pl lysis as.an i
for membrane-boundedness of nuclear bodies. The phylogenetic relationships of these microbes may be
diverse if reflecting; wall type, but at least some appear to be most likely to represent members .of the

Domain Archaea, perhaps ing the t Cenarchaeum it ibed from North
American dxinella sp.
Key words: Bucteria, Aichaeca, i ment botmd, i electron

Py,
ulprastriicture
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CYANIDE AND THIOCYANATE-BASED BIOSYNTHESIS IN TROPICAL
MARINE SPONGES

1.S. SIMPSON & M.J. GARSON
Department of Chemistry, The University. of Queensland, QLD 4072, Australia.

Inorganic cyanide is a biosynthetic precursor to isonitrile metabolites found in marine sponges, and also
to:the co-occurring isothi Thi is now also an i precursor to isonitriles and:
isothiocyanates®. The sponge dxinyssa nsp. incorporates both sodium ["C] cyanide and sodium ["*C]
thiocyanate’ into 2-this as well as the 9-isoth however
not into 9-isocyanopupkeanane. The specificity of incorporation into the (hlocyanate carbon was
contirmed by chemical degradation.

Stylotella aurantium incorporates sodium [PC] cyanide and sodiim ["C] thiocyanate into the rare
dichloroimine functionality preseiit in stylotellanes A and B, as well as into famesyl isothiocyanate. The
specificity of incorporation into the dichloroimine carbon atom was confirmed by chemical degradation.

This work: represents the first detailed study of :the biosynihetic origin of organic thiocyanates and
dichloroimines, and extends the range of ionality known to.be bi ised from cyanide and
thmcyanate Our results raise the intefesting question of the: interconversion of i morgamc cyanide and
and/or the inter fon of the resulting organic metabolites in marine sponges.

d d precursor i . which are in progress, may shed further light on these conversions,

Key words; biosyrithesis, cyanide, terpenes, thiocyanate, Axinyssa n.sp., Stylotella aurantium

THE ECOLOGICAL ROLE OF CYTOTOXIC ALKALOIDS: HALICLONAN, SP.,
AN UNUSUAL SPONGE/DINOFLAGELLATE ASSOCIATION

RICHARD J. CLARK', KIM L. FIELD', ROMILA D. CHARAN', ANDREW E. FLOWERS',
ELIZABETH I. MCCAFFREY”, MARY J. GARSON' & RICHARD L. WEBB®

‘Department of Chemistry, The University of Queensland, Brisbane Qld 4072 Australia. “Department
of Zoology, The University of Queensland, Brisbane Old 4072 Australia, *Centre for Microscopy and
Microanalysis; The University of Queensland, Brisbane Qld 4072 Australia.

Light mxcroscnpy and electron mwroscopy studies of the tropical marine sponge Haliclona n. sp.
(Order: 1 ida; Family: i from:Heron Island, Great Barrier Reef, have revealed that
this sponge is characterised by the. presence of -a dinoflagellate symbiont and by nematocysts. The
dinoflagellates are morphologically similar to Symibiodiniuin microadriaticum, the common
intracellular zooxanthellar symbiorit of corals. The major sponge cell types found in Haliclona n. sp.

and arch vies:. groups of dinofiagellates are erclosed within large

are
vacuoles in the archﬂeocytes The sponge grows on ‘coral substrates, from which it thay acquire.the
nematocysts, and shows features such as: mucus production which are typical of excavating sponges.

The cytotoxic alkaloids halic) ines A and B iated with Hati n. sp. are shown by
Percol] density gradient fractionation to-be Tocalised within the sponge celis rather than the algal
The ability to ise bioactive ds such-as. the. hali lamines may help

Haliclona n. sp. preserve: its remarkable ecological niche. An investigation into. the effect of the
haliclonacyclamines has indicated that these compounds cause coral tissue necrosis at concentrations of
5-ppm within 24 bours.

Key -words: alkaloids, haliclonacyclaminesl, -Acropora, dinoflagellates, ~ Symbiodinium
microadriaticum, Percoll density gradient, it secondary Halicl

ABSTRACTS 23

EVIDENCE OF TRANSFER OF PHOTOSYNTHATE FROM A RED ALGAL
MACROPHYTE TO ITS SYMBIOTIC SPONGE

A.J. GRANT', RT. HINDE" & M.A. BOROWITZKA?

'School of Biological Sciences, University. of Sydney, Sydney, N.SJ., 2006, Australia. *School of
Biological Sciences and Biotechnology, Murdoch University, Perth, W.4., 6150, Australia.

Symbiotic cyanobacteria.are quite common-in coral reef sponges providing much of the sponge’s supply
of carbon.  There are also several sponge species with mactoalgal symbionts. In these sponges, the
role of the algae is unknown.. One of these symbmses is that of the sponge, Haliclona cvmlfarmu
(Haplosclerida)-and the red.alga, Ce dic Rhod: iales) which is common in the
shallow tropicat waters of fiinging reefs of the indo-Pacifi¢ région. “The sponge tissue comprises about
one third of the dry weight of the association and grows over'the external surface of the alga and
between the algal branchlets. In the field; the alga is dark greento purple with thick branches of tightly
anastomosed (fused) branchlets. However, in culture; the branchlets are red and thin and do not fuse.
Neither symbiont has been found growing separately in nature suggesting that the synibiosis is obligate:
The physiological basis of this well i d iation is not yer known.

The sponge obtains nutrients from the water column in the form of dissolved and particulate organic
matter at rates that are similar to those of free-living sponges. (Trautman, 1997). We have found that
some, photosynthate is transferred from the alga to the sponge, in a time-dependent manner. After 1 h
incubation in the light with Na,"*CO0, the amount of phiotosynthetically fixed carbon transferred to the
sponge (range 22.77- 48.3 nmol carbon/mg dry wt. of ‘sponge) represents. 0.6-1.28%.of tlie total carbon
fixed by the alga during this period. When the fixed carbon in the sponge tissue is extracted using
niethanol/chloroform/water (24/10/4. viv/V), to give an aq luble fraction (low weight
mietabolites) and-a chioroform-soluble fraction’ (lipids, sterols, chiorophyll.etc.).followed by. i
in 2 MKOH (high molecular weight metabolites such as proteins, polynucleotides, polysaccharides)
75-88% of the "'C -labelled carbon is found in.the aqueous fraction, about.11-20% in the KOH-saluble
fraction, 2-3% in the chloroform-soluble fraction and <3% in KOH-insoluble material.

When. the aqueous-soluble fraction is furtlier fractionated by ion exchange chromatography into neutral
(sugars), basic (amino acids), ‘acidic (organic-acids) and phosphate ester fractions, most of the fixed
carbaon is found in the basic (47%) and neutral (38%) fractions. Some fixed carbon is found in érganic
acids (14%) with very little in phosphate esters.(<2%). Our data suggest that while the alga may supply
the sponge with some essential nutrients, the major source of organic carbon is. the particulate and
dissolved organic matter in the ambient seawater. It may be that the primary role of the-algal symbiont
is structural rather than nutritional.

Key words: symbiosis. red alga, carbon ol hotos) transl

ECOLOGICAL ADAPTIONS OF A FRESHWATER SPONGE ASSOCIATION IN
A LARGE RIVER (PORIFERA, SPONGILLIDAE)

JOCHEN GUGEL

Institute for Zoology, Darmstadt University of Technology, 64287 Darmstadi, Germany. Present
Address: Department of Zoology, Tel Aviv University, 69978 Tel Aviv, Israel.

In-the years 1993-1995 the species ition and 1 of sponges (Porifera,
Spongllhdae) was mvesuﬂa!ed in the Rhine between Karlsrube and Bonn {(Germany). The species
ifi hvdatia muelleri, Tr illa horrida, S ilia lacustris, Eunapius

fragilis and Eunapius carteri were found.. E, fluviatilis was classified ‘as r-strategist due to its high
abitity to colonise new habitats. All other species laid their emphasis in successful establishment in
more stable habitats and should therefore be classified as K-strategists among freshwater sponges. Only
in E. fluviatilis the prodiiction of larvae was 4n intégral part of the life cycle, all other species put their
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main efforts in i It is therefore di d, whether the i of asexual
reproduetion vs: sexual reproduction is a feature of running-water habitats.

Key words: Spongillidae, life cycle, adaptions, central Europe, river, running water

PROPOSAL OF A PHYLOGENETIC CLASSIFICATION OF THE MYCALIDS
WITH ANISOCHELAE, AND COMMENTS ON THE STATUS OF NAVICULINA
GRAY, 1867.

E. HAJDU
Museu Nacional, Departamento de Invertebrados, Universidade Federal do Rio de Janeiro, Quintu da

Boa Vista; s/, 20940-040, Rio de Janeiro, RJ, Brazil & Centro de Biologia Marinha, Universidade de
Sdo Paulo, Sdo Sebastifio, SP, Brazil,

The phylogenetic- relationships for the mycalids with anisochelae are revised. Several likely
monophyletic: assemblages, currently assigned subgeneric rank ‘or lower are included, totalling 12
groups, with special reference'to Gray's Naviciilina. The type species of the latter assemblage, viz. N.
clifioni (from SW Australia) is revised, and its recent ‘allocation to the Vicinity of Arenochalina

mirabilis contested, being suggested a more likely af‘ﬁmty 10 deg ila, as currently d, Tts
main anisochelae are here-dubbed Ap inary revision of over 230 piblished names
for Mycale and allied taxa with anisochelae has been undertaken Jooking for N, clzﬁoms k]nshlp
yielding. four Tlikely i viz. M. cl hela (from and ), M

diastrophochela (from the Vema Seamount, SE Atlantic), M. obscura (from Indunesta and all over
Australia), and M. peculiaris (from Papua New Guined). A phylogeny is proposed for the mycalids with
anisochelae, though not fully resolved, and. alternative phylogenefic classification schemes are
advanced, with a discussion on the pros and cons of each one.

Acknowledgement of firiancial support: CNPq, FAPERYS, FAPESP, FUJIB-UFRI.

Key words: phyl! ic classification, Mycale, Naviculina, phylogeny, Li) hierarchy

'SPONGIVORY BY THE BRAZILIAN STARFISH ECHINASTER BRASILIENSIS

M.C. GUERRAZZI'™, E, HAJDU™, E.H. MORGADO DO AMARAL®® & L:F.L. DUARTE™

Pés-Graduagiio em Zoologia, Departamento de Zoologia, Instituto de Biociéncias, Universidade
Estadual Pailista - Campus de Rio Claro, Rio Claro, SP, Brazil.*Departamento de Zoologia, Instituto
de Biologia, Universidade Estudual de Campinas, Cidade Universitdria Zeferino Vas, Cx. Postal 6109,
13083-970, Campinas, SP, Brazil. *Centro de. Biologia Marinha, Universidade de Sfo Paulo, Sdo
Sebustida, SP, Brezil, *Musen Nacional, Departamento de Invertebrados, Universidade Federal do Rio
de Janeiro, Quinta du Boa Vista, s/n; 20940-040, Rio de Janeiro, RJ, Brazil.

The feeding ecology of Echinaster brasiliensisias been studied on a temporal gradient: (January 1995 -
September 1996, 1 observation periods), along a shallow-water transect parallel to the coastline (1.5-6
m depth, 2000 m") .4t Ponta do Baleeiro (23°49.727'S - 45°25.364'W), Sao Sebastido Channel (Sao
Sebastido, SP, Brazil). In total, 3025 starfish were observed, 44% of which were feeding (1337/3025).
Of these, 42% (557/1337) were feeding on sponges, a significantly higher proportion than the real
availability of sponges in terms of area coverage by organisms. Of the 33 sponge- species recognised,
the most-wanted prey was Mycale sp.n., representing 40% (221/557) of the total number of observed
spongivory events. Other common sponge prey items were Amphimedon sp., Haliclona spn., Mycale
angulo.m, Mymle rnicrosigmatosa and Tedania ignis, with ca. 5% of the spongivory events each.
i arbitrary estimations point toward these species” high abundanice in the study area.
Therefore, we cannot discard the possibility of & direct link between the sponge's abundance and
apparent starfish preferences. Of the 33 sponge spécies eaten, at least 61% (20/33) belong to genera
front which species were found (litératiire) to possess toxins, thus raising the question: ‘What are these
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toxins good for? The it habit of Echinaster brasiliensis suggests that it may be unpalatable
to many ‘potential predators, perhaps through the use- of sequestered toxins of dietary origin. The
temporal gradient ‘studied did not reveal. clear patterns, thus suggesting that inter-annual climatic
oscillations may play an important role in shaping the starfish's feeding ecology.

Acknowledgement of financial suppoit: CNPq, FAPERJ, FAPESP; FUJB-UFRI:

Key words: spongivory; southwestern Atlantic, Echinaster, Mycale, feeding ecology, chemical ecology

ECOLOGICAL AND EVOLUTIONARY SIGNIFICANCE OF MORPHOLOGICAL
VARIATION IN THE TROPICAL SPONGE ANTHOSIGMELLA VARIANS: NICHE
PARTITIONING AND PREDATOR-INDUCED PHENOTYPIC PLASTICITY

MALCOLM S. HILL
Biology Department, Faitfield University, Fairfield, CT 06430, USA.

lat variais (D ing & Michelotti) is a common Caribbean demosponge for which two
ecotypes have been described. Encrusting: A. varians forma incrustany (hereafier referred to as
inarastas) is conspicuous on fore and back reefs while branching d. varians forma varians (hereafter
varians) is found in shallow, lagoonal areas. Wave energy has been hypothesised 10 be responsible for
this distribution since variars is presumed to be unable to handle strong currerits and the periodic heavy
wave action that open reefs receive, In the Florida Keys, USA, varians is found close to shore on both
bay and ocean sides of many islands while incrustans is found on reefs 5 miles offshore. During this
study, a third morph (identified as A. varians forma rigida) was encountered on Floridian reefs in
sympatry with incrustans. The. rigida form has lobate branches similar to varians but a much stiffer
skeleton due to a‘thick spicule-and collagen rich cortex; rigide individuals were often found less then a
meter from incrustans individuals.

T conducted- a series of field experiments Wwith each morph to -examine ecologlcal influences on
phenotypic variation in A. varians. For expetiments involving incristans, caging of reef populations
(i.e., removal of predator effects) had no éffect on morphology. In ‘addition, incrustans individuals
transplanited into the low flow and predator free environmient of the Florida Bay did not modify growth
form. Experiments irivolying varians, however, demonstratéd the importance of predators in. the
distribution and merphology of this sponge. Transplanted varians individuals that were not caged were
immediately consumed by angelfish on the fore reef. Survivorship was high for caged individuals
(~9'l %) and Jow(45%) for uncaged replicates. At the end of the experiment, surviving uncaged varians

dividuals lost all p ion height and were only present within calcareous blocks (since A,
variansis o barmg sponﬂe) Autificial predation experiments involving varians resuited in increases in
spicule d to controls. Injured areas-were noticeably white and could

be clearly demarcated ﬁom non-injured tissue. The rigida morph was discovered late'in the study, and
short term caging and transplant experiments did not provide clear evidence about whether wave energy
or predation were tesponsible for the observed stiffness in this- morph. However, both varians and
rigida began to éncrust when they were placed in low sediment habitats.

In addition to the field experiments, T performed a genétic analysis on the different morphotypes: using
allozyme electrophoresis. Fixed differences were found at two loci between encrusting (i.e., incrustans)
and branching (i.e., varians and rigida) forms, but no differences were observed between either varians
or ugn{n Thus,. it appears that varians and rigida are teproductively isolated from incrustans

The factors ible for the di are unknown, however,
sedimentation may be a factor restricting incrustans to the. reef. It is not clear whether a branching
motphology allowed 4. varians to exploit high sediment environments; but data presented here indicate
that predators restrict variars individuals to shallow, lagoonal habitats. The branching -form may not
have been able to colenise open reef énvironments until the-evolution of a predator-induced defense in
the forth .of increased cortex thickness (e.g., collagen production). In any case, my data indicates that
predation and sedimentation are primary factors responsible for the adaptive morphological variation
observed in 4. variaus.
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Key words: ph ic plasticity, adaplati iation; predator-indiiced défense  niche
diversification, allozynie electrophoresis, l‘eClplOCll/ Ilan:planl caging experiments

NITROGEN FLUX IN A SPONGE - MACROALGAL SYMBIOSIS
SIMON K. DAVY & ROSALIND HINDE
School of Biological Sciences, 412, University of Sydney, NSW 2006, Australia.

Nutrient cyeling between corals and their zooxanthellal symbionts is important to the conservation of
hmmnl7 nutrients, snch as nitrogen, in oligotrophic teef waters. The tropical reef sponge Haliclona

forms an i biosis with the red lga Ceratodi i but it is
unknown wiether this association-also promotes the cycling and conservation of essential nutrients. We
therefore determined the potential importance of ammoniuni excreted by the sponge to the nitrogen-
status and growth of the macroalga, using specimiens. collected from One Tree Island Lagoon on the
Great Barrier Reef.

The association possessed the capacity to. take up ammonium, fittdte and perhaps nitrite from the
ambient seawater in the light. However these. nufrients were commonly present at concentrations of less
thah 3 {M in the water at One Tree Island and so this seawater-was probably only a minor source of
nitrogen for the macroalga. Tn contrast, when the association was pre-incubated in darkness for 24 hours
and its dark ammonium excretion rate d ium levels in the. ing seawater (1 litre)
jnoreased from 0.25%0.1 pmol/g dry weight to 2.2+0.6 funol/g dy weight over a 6-hour period; shorter
dark_pre-incubations resulted in lesser rates of ammonium éxcretion. It therefore appears that-sponge
waste is amajor source of inorganic nitrogen for C. i and this will be il d by means of
a preliminary nitrogen budget. However, the-enhancement of dark carbon fixation by ammonium (20
M NH;C1); which increases as algde become more nitrogen hmﬂed suggested that C. spongiosunt was
still-nitrogen-limited in"One: Tree Isfand Lagoon. The ratio of freshiy-collected
C. spongiosum was 1.4 & 0. 06, which comipared to a ratio of 1.5 007 for cultired C. spongiosiin
when deprwed of ‘inorganic. nitrogen for one week; the ratio ranged from 1.1 + 0.1 for cultured C.
spongiosuin supplemented with a reguiar source of nitrogen (100 M NH,CI) to 2.1 + 0.6 for cultured
C. sponigiosim deprived.of nitrogen for 6 weeks.

We thetefore propose that the situation:in.the Halicl biosis is to that in
corals and othier zooxanthellate invertebrates, with the animal parmer being an important source of
nitrogen for the alga. Furthermore, when combined with évidence for the translocation of nitrogenous
compounds. from the macroalga to the sponge (Grant-et al., in prep), it js evident that the cycling and
conservation of nitrogen within the symbiosis may be 4n important factor in the: success of this
association in‘nutrient-poor habitais.

Key words: sponge-macroalgal symbiosis, nitrogen flux, nitrogen conservation, nitrogen budget

SPONGES OF THE LOW ISLES, GREAT BARRIER REEF: AN IMPORTANT
SCIENTIFIC SITE, OR A CASE OF MISTAKEN IDENTITY ?

JOHN N.A. HOOPER', SUSAN E. LIST-ARMITAGE', JOHN A; KENNEDY', STEPHEN D.
COOK' & CLARE A. VALENTINE®

'Marine Biology -Laboratory, Queensiand Museum, P.O. Box 3300, South Brisbane, Qld. 4101,
Australia: *Department of Zoology, The Natural History Museum, Cromwell Road, South Kensington,
London. SW7 5BD, UK.

Much of our early; reliable scientific knowledge on marine iological and other processes-of
coral reefs.in general, and the Great Barrier Reef (GBR) in particular; comes from the 1928-29 GBR
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Expedition based on.the Low Isles, 106 species of sponges were collected from northern reefs of the
GBR Expedition and described by Burton (1934), 56 from the Low Isles.

Burton concluded that the sponge fauna ined: "species istic: of the Indo-Pacific" (38% of
his species); many "common also m the coasts ofAustm]m" (17%) "with a mlxmg of the Australian atid
Malayan spx 3¢ " ism (12%) with species "also found in the West

Indies, Azores and Medllenanean : and only few indigenous species (14% unique to the Low Isles.
19% exclusive'to N. Australia).

Re-examination of BMNH voucher and type material found 30% of species of these species were
misidentified, mainly concerning the so-called 'widely distributed' taxa. Recent collections from the
Low Isles by the Queensland Museum discovered 109 species, and together with the revised Burton
collection indicate a sponge fauna of 134 species (in 63 genera and 35 families). Surprisingly only 12
species.(9% of the Low Isles fauna) were common to both the Burton and our ¢ollections.

Taxonomic comparisons with other provinces show several major trends for Low Islessponges: 1) The
fauna: contains a generalist element comprising ‘typical GBR species', found on virtually all reefs
surveyed so far (23% of Low [sles species). 2) Thie fauna also contains an indigenous component of
species unique to the northern GBR (48% of Low Isles species), with 32% of these not yet recorded
from anywhere else; and another 16%.known only from both the Low [sles and Lizard Island (200km to
the north). 3) Affinities with coastal faunas are. low, contrary to Burton's hypothesis, with only 13% of
Low Isles species also found on adjacent coastal regions 4) Affinities with oceanic caral reef species
are also low, with only 10% of Low Isles species found on the Coral Sea seamounts..5) The concept of
an 'east Australian coast’ sponge fauna is not suppurted contrary to both Lendenfeld (1888, 1889) and
Burton, ‘with only 10% of Low [ses ‘species into ‘more Q

\\aters, and only 2% extending furll\er into southern New South Wales. 6) The coricept of

specles is N

Keywords: Low Isles, Great Barrier Reef; biediversity, biogeography. taxonony.

BIODIVERSITY, SPECIES COMPOSITION AND DISTRIBUTION OF MARINE
SPONGES IN NORTHEASTERN AUSTRALIA.

JOHN N.A. HOOPER', JOHN A. KENNEDY', SUSAN E. LIST-ARMITAGE', STEPHEN D,
COOK!' & RON'QUINN?

'Marine Blologj Laboratory, Queensland Musezml P.O. Box 3300, South Brisbane, Qld, 4101,
Australia, Oueenrlnml Pharmaceutical Reséarch. Institute, Griffith University, Corner. Don Young
Road-and Forest, Mt Gravatt Research Park, Nathan, Old, 4111, Australia. N

Biodiversity, species composition and biogeographic relationships were compared between 18 regional
populations of marine sponges along the NE. Australian coastline (extending from the Sydney region to
the eastern Gulf of Carpenlana) based-exclusively on samples of living populations. Much of the olider
literature sponge is too liable to-be used effectively as a tool to
determine conspecificity and explore faunistic relationships - (Hooper & Wiedenmayer, 1994), and
consequently this literature was ignored completely in our aralysés. Levels of biodiversity "varied
considerably between many regions, related in- patt to the. size and diversity of habitats present in
particular regions, but also to- differences in collection effort. Several regions with apparently low
sponge diversity {e.g. 3 seamounts in the Coral Sea) were-clearly biased by differential collection
efforts, whereas in other regions these biodiversity data appear to be more realistic indicators of species
richness, Faunas of the Guif of Carpentaria. and Turtle Tslands were more intensively sampled but had
relatively low sponge diversity, whereas those of the Swain. Reefs, Capricorn-Bunker Group, Lizard
Istand and Moreton Bay regions had much higher species diversity with- equivalent (and sometimes
lower) collection effort. Five of the seven relatively highly diverse regions lay in the south (Swain
Reefs, Capricomn-Bunker Group, Moreton Bay, Sydney-illawarra, Sunshine Coast), with only two.
northern tegions: showing compatable diversity (Lizard Island, Low Isles), contrary to latitudinal trends
in diversity foind in‘some other niarine phyla. Statistically these trénds do not appear to be artifacts of
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sampling effort but reflect true differences in provincial diversity. The number of unique {(‘apparently

endemic’) species within each of the 18 regions had a median value of about 33%, althiough this value
varied considerably between particular regional faunas, ‘Endemism’ was seen to be largely a function of
their biogeographic isolation or proximity to other regional faunas, and to ecological factors such as.the
possession of ihique habitat types. Regions with highest fevels of relative ‘endemism’ were' Sydney-
Hlawarra (the most southern region; 81% of species), Wreck: Reef (the most isolated oceanic region;
46%), and. the Gulf of Carpentaria (differing substantially from all other regions in its babitat

ition; 45%). Consi di 'y of abouf 33% of ‘new species’ from each reef system we
surveyed suggests that the possible sponge biodivérsity in NE. Australia greatly exceeds previous
estimates of about 1500 species. Within NE: Australia (ignoring the southern NSW outgroup), 5
provincial faunas are presently ised, grouped hei ically based on i analysis, éach
showing greater similafities in species composition within-regions, and fewer similarities between-
regions: 1) Tweed River (Byron Bay to the Gold Coast); 2) SE. QLD (Moreton Bay to Hervey Bay; 3)
GBR (Capricorn-Bunker Groiip to the Cockburn.Is); 4) Far N. coastal reef and islands, extending into
the: Gulfof Carpentaria (although the latter is probably a valid province in itself); and 5) Coral Sea
{although not yet substantially surveyed). The concept of a homageneous *east Australian coastal’ fauna
is rejected (cf. Lendenfeld, 1888, 1889), and the possibility that both the GBR and Coral Sea regions
comprise more than single provinces {cf. Burton, 1934) requires further investigation.

Reywords: Biodiversity, biogeography, faunistics, eastern Australia, Great Barrier ‘Reef, Coral Sea.

REGULATORY MECHANISMS OF IMMUNE CELLS IN SPONGES
TOM HUMPHREYS
Kewalo Marine Laboratory, University of Hawaii, 41 Ahui Street, Honolulu, HI 96813. USA.

Gray cells, large gianular wandering cells present throughout the tissues of many species of. sponges,
Have been identified as immunocytes in two species of sponges, Microciona prolifera and Callyspongia
diffusa. ‘When the tissues of two different sponge individuals are apposed, the gray cells accumulate at
the boundary of contact at the time of fissug rejection. I have:suggested that these cells may be viewed
as ‘the most. primordial examples of évolutionary predecessors of the well-known vertebrate
lymphocytes. This.comparison implies that gray cells share features of vertebrate lymphocytes and [
have-examined this idea with studies on two prominent aspects of activation of T and B cells. The
primary signalling event upon activation of a | ph by ition of an priate immune
target is. the synthiesis and' release of cytokines that alert and coordinate the activity of other
lymphocytes in ‘the- surrounding tissue -and throughout the body. In addition the activation of
lymphocytes involves: internal ‘second messenger pathways converging on' the transcription factor,
NFkB, that are inhibited by Cyclosporin A, a drug; often used medically to prevent rejection in human
transplants. Using Boyden Chamber assays, the assays originally used to identify vertebrate immune
system cytokines; I have succeeded in establishing in M. prolifera that contact with foreign tissue
stimutates the release of cytokines activating the migration of gray cells toward the contacting tissue.
Similarly, doses of Cyclosporin A, commonly used to inhibit the activation of vertebrate T cells,
suppresses histoincompatibility in M. prolifera and allows the healing together. of tissie from two
individual sponges that would normally undergo tissue rejection. These results provide. further
evidence that the foundations of the ‘cellular immune system of animals were already established in the
sponges and that study of gray cells will provide insight into the course of evolution of animal
immunity.

Key words: imnnniology, immunocytes, gray cells
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NEGOMBATA MAGNIFICA - A MAGNIFICENT (CHEMICAL) PET
MICHA ILAN
Department of Zoology, Tel Aviv University, Tel Aviv 69978, Israel.

Negoinbata mugnifica (Latrunculia) is a Red Sea sponge. known to produce Il’le'IOXm latrunculin (L?l),
Since. synthesis of this is . we evnlluated vaiious ways of pr.nducmg
it, while determining its hatural hanism of ion and relev:‘mca We eX§m{ned the
possibility of: 1. identifying the ceils which produce and harbn?ur Tatruriculin; 2. es&ablxshn}g cell
cultures; 3. forming an undetwater sponge “garden”; and 4, taking %\dvantage of 'the' sponge’s pwn
reproduction and new larval settlement. Early in the study it became evident that Negombata n.mgngﬂca
might actually comprise two closely related species of Negombata, one of them an undescribed new
species. The work reported here refers to-the original Negombata magnifica.

1) The location of Lat B, was studied using specific rabbit anti-_Lax B antibodies. R'abblv\s were
immunised with a conjugate of Lat B with Keyhole Limpet: Hemocyan_m (KLH) and the antibodies were
affinity purified over.a Lat B-Sepharose column. Thick and thin sections of the sponge were analysed
i histochemical and i Id hni using light and transmission e!ectrqn

i /, tespectively. Latrincuiin B-was promil Tabetled in the:sponge ectosome, especially in
mlcg;c;pc)e’u lsz.nF)’fer ber:Zath the corteéx. Immuno-gold localisation within thg spongevrevealed that L.at B
resides in the sponge ¢ells and not in its prokaryotic symbionts. The labelling density of gold particles

in the arct and ¢h was i y. higher than that of the cth_el" sponge cell types
(special cells and skeleton associated cells). The antibodies labelled primarily archeocytes -and
) membrane-linited i ions ‘which are perhaps: Lat B secretory andor storage vesicles.

The con;:entration of Lat B in the sponge periphery correlates with the defensive role of the toxin, since
encounters with epibionts, predators and competitive neighbours sake place through the ectosome. It
may, therefore; be useful to isolatel these cells for culture.  2) Prn_hary cell cuitures were established
from adults and embryos. Mechanical dissociation of inner parts (wnhou‘! the exte_mal iayer) proved to
be: superior (less contamination and more cell types) to other te‘chmques. Pf{mary cultures (_iom
enibryos lasted significantly: longér (up to 280 days) and cells survived-a freezing ;{ha§e. Cell. lufgs,
however, have riot yet been established.  3) Initial steps were takén toward establishing anin sitn
"garden" of N. magnifica from sponge fragmients. Although grf)wlh rate of sponge fragments was
superior to that of-natural sponges in their vicinity, fxagmer}t'survwal over a year pmvet'i to depend :n
éponge handling, water depth and i ; s {currents, etc.).. d)
Negombata. magnifica had a peak in sexual reproduction during the summer. Sexually produced,
naturally released, Jarvae were settled on plates and their growth and development were followed for up
to 4 months.

Key words: laprunculin, natural product, localization, antibodies, sponge. reproduction,
i li: i i 20l i cell culture

MOLECULAR PHYLOGENY OF FRESHWATER SPONGES { FAMILIES
LUBOMIRSKIDAE AND SPONGILLIDAE) AND THEIR RELATIONSHIPS
‘WITH SEA SPONGES.

V.B. ITSKOVICH', S.1. BELIKOV', M. EFREMOVA? AND Y, MASUDA®

!Limnological Institute of the Siberian Branch of RAS, Irkuisk, -Russia. ZBialogimf Insiitite of St~
Petersburg University, St-Petersburg, Russia. 1Depa/'mmm of Biology, Kawasaki Medical School,
Okavama, Japan;

Two families belonging to phylum Porifera are in Lake Baik ¢ ‘ P i
and-endetnic Lubomirskiidae. The endemic family of Baikal sponges, Lubomlrskudae._ is .I.'m well
known. Previous results of morphological and embryological methods indicatc? that Lubomirskiidae and
Spongillidae are closely related, but the relationship is unclear. Indeed, there little agreement on the
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origin of freshwater sponges on the whole. These groups are considered to be polyphyletic. We used
molecular methods with the aimi to make clear the relationships within the family Lubomirskiidae and to
determiné the closest relatives of thé Spongillidde and Lubomirskiidae among sea sponges. We had
bbtamed pamal sequences of 18S rRNA for somc sponges’ species belonging to the families
1 illidae and Hali them with available sequences of 188
tRNA of other Porifera. As sponges harbour-a large number of symbionts, sponge specific prirners were
designed and synthesized.

‘We have obtained partial sequences (630 bases) of 185 rRNA of 6 species of sponges. These sequences
have high homology with each other. .H: japonica was found to be significantly different, while oniy a
single substitution- was. observed in Lubomirskiidae and Spongillidae, Hence, we observed that 185
rRNA has: an insufficient sequence: variability for statistical confirmation of relationships between
closely related-species of freshwater sponges, but it is-sufficient to-attempt to. establish their ancestors
among sea:sponges.

arid nej; joining analyses give treeswith similar topotogy. Bootstrap values show that
al! clusters::are. stausnca]ly significant. - Topology -of the tre¢ indicates that Ceractinomorpha and
Demiospongiae - form ;. two different: monophyletic groups. The ‘tesults. conform -with ‘morphological

and with the ion obtained by anal f 288 TRNA (B.Lafay ét.al.). According to
our. free, ‘C pha is ic:. Liabieting and. S.lacustres. are p]ﬂced in the same clade,
confirming: ihat Luhomnskudae are.likely to be closely related. The marine groups closely related
belong to the-families I idae and Axinellidae, as they emerged as sister groups.

Key words: Lake Baikal, Spongillidae, Lubomirdkiidue, 185 ¥RNA, Phylogeny, Freshwater sponges.

NEW DATA ABOUT MORPHOLOGY AND FEEDING PATTERNS OF
BARENTZ SEA HALICHONDRIA PANICEA (PALLAS)

L.V.IVANOVA

Pedagogical Staté University named afier A.LHerzen, River Moika Emb., 48, St.Petersburg, 191186,
Russia.

Visual observations in.the marine aquaria and transmission electron microscopy studies on the larvae of
the intertidal sporige Halichondria paviceu demonstrated individual variations in external and internal
marphology, behaviour and type of métamorphosis. Parenchymulae of this species were found to
possess the ability to actively feed by end is (phago- and pinocy ). The larvae crawled over
the substrate and cast numerous unicellular organisms (bacteria:and flagellates. from 2 o 4jum in size)
onto the body surface by a flagellum, During:this, the apical parts of the flagellated cells. formed large
lobopodia that served for catching and ingesting food pamc]es 1 monitored the nonsequent patterns of
contact of the flagellates with the surface of i t the ion and
transport of the digestive phagosoines into. the basal parts of the surface celis. Each surface locomotory
cell was capable of catching and ingesting food. No morphological and/or functional differences
between the surface cells: were' found: Nevertheless, singular flageliated cells packed with the
phagosomes submerged inside the larva. Here these cells could be easily distinguished by the présence
of a flagellum and the typical shape of the riucleus. Later on, the submerged flagellated celis withdrew
the: flageflum and acquired an amoeboid shape. Final digestion of the canght organismis occurred only
inside the Jarva. It was suggested.that endosymbionts found in the surface and inner cells-of the larvag
served as an additional food source for the-Jarvae. Presence of the numerous pinocytosis vacuoles in the
apioal parts of the flagellated cells suggested that the sponge larvae-are also abie to absorb dissolved
low-molecular matter.

To conclude; parenchymula of H. panicea could be recognised as a living embodiment (a living model)
of the hyp of M i in which the differentiation of the body layers into
kinoblast and phagocytoblast is only primordial, purely functional and still reversible.

Key words: infertidal, larva, feeding, digestion, endocytosis, digestive phagosomes
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REGENERATION ABILITIES OF THE SPONGILLID LARVAE
V.V. SEMENOV' & L.V. IVANOVA®

'Biolugiml Institute of St. Petersburg State University, Oranienbaimskoje shosse, 2, Stary Petergaf, St.
Péterbirg, 198904, Russia. *Pedagogical State University named afier A.l Herzen, River Moika Emb.,
48, St.Petershurg, 191186, Russia.

Free-swimming larvae .of Spongilla. lacustris weré: cut into two halves with a razor blade under'a
binocular microscope. Two samples.of the larvae Were used. In the first sample, farvae were cut in the
tangential plane (two equal haives with a similar sét of cells and structures). In the second sample,
farvaé were cut in the transverse plane (two unequal parts). The “anterior' fragment contained a large
cavity lined with pinacocytes, the halved aniount of ‘the surface flageliated cells, and underlying
collencytes. The 'posterior' part of the larva had a halved amount of the surface flagellated cells and all
of the internal structures typical for the fully develuped spongillid larvae. Each half of the larva was

maintained i a separate. Petri, dish with the celloi d bottom in well ted river water:
Visual ions and ion electron’ mi py “yielded the following preliminary results.
The halves of the larvae closed the edges of the wound i diately. after dit ion while inwing to

move. However, trajectory, velocity and direction of the movements differed in different types of
experimentally cut larvae: This was directly related to the presence or absence and the development of
the larval cavity. Thirty- minutés following the dissection; the tangentially split halves of the larvae
looked norinal { and hosis generally similar), but half the size of the
control larvae. In 2-3 davs after the settlement these half-larvae -metamorphosed into normally
functioning small sponges. Developmental capabilities of the transverse halved larvae were different.
The anterior-half-larvae soon closed the cut edges, acquired a shape of a-hollow sphere and swam easily
and rapidly in the water. They maintained activity for two or more days, attached, formed pinacoderm
and few flagellated chambers, and the sponges died. The posteiior halves recovered the initegrity of the
flagellar cover in an hour following the dissection. They acquired the shape of spheres tightly packed
with ‘cells, covered with slightly elongated flagellated cells, and swam heavily and slowly near the
bottom, with a maximum free 1ifé of 18:hours. After the settlement and attachment they formed pupae
covered with pinacoderm and within 2 days. developed into normal sponges.

Transmission electron microscopy showed the surface flagellated cells played an important role. These
cells provided restoration of the surface cell cover, however, their fole greatly differed in development
of the "anterior' and ‘posterior’ half-larvae. In the:'anterior' halves, the flagellated cells migrated inside;

some were ingested by -underlying p is), some d into
giving Tise to few chambers, During developi of the 'posterior’ half- larvae, some surface
Tlated cells: d into'the pi like cells i sitzr and still retained flagelia for a long

time. The. leading role in the transformation of the flagellated cells belonged to the centrioles (both
flagellated and flagelium-less) and to the rool structures of flagellum connected with the centrioles.

Collencytes played the important role in the attachment and development. of the settled half-larvae.
These cells activély migrated to the surface of the settled larva, phagocyted the cells damaged duting
dissection, secreted a Jarge amount of collagen and contributed to the flattening of the half-larvde and
their-attachment to the substrate. The post- settlement fate of flagellated surface cells of the half-larvae
was partially dependent on the amount and the activity of collencytes. The next major morphogenetic
role’ betonged to. archaeocytes; the main source for the formation of choanoblasts, spiculocytes,
collencytes, pinacocytes and other cells. The archaeocytes mitotically. divided several times, Josing their
storage inclusions, and thus gave rise to several differentiated cell lmeages Probably, the lack of the

Tiecessary amount of the cells is ible for the of the settled 'anterior’
half-larvae.
Key words: illice larva, phosis, 1 ission electron
micrascopy
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THREE NEW SCALARANE BASED SESTERTERPENES FROM THE
TROPICAL MARINE SPONGE CARTERIOSPONGIA CALCIFORMIS

THORSTEN JAHN, GABRIELE M. KONIG, AND ANTHONY D. WRIGHT

Institute for: Pharmaceutical Biology, Technical University of Braunschweig, ]l/!endelssohnsrrﬂ;vse 1,D-
38106 Braunschweig, Germany

Fron the dichlorometharie extract of the tropical marine sponge Carferiospongia caleiformis (Carter,
1885), collected from The Great Barrier Reef Australia, three new (1,2 and 9), and seven known (3-8
and 10) scalarane based sesterterpenes' were isolated. All structures were secured by employing
spectroscopic méthods, particularly 1D and 2D NMR, and accurate mass measuremené

2 R=CHaCHOHCH2CO-

QR CHO ©

%
wf A °
[
27 3 R=CHgCO- 6 R=CHzCH2CHOHCH2CO-
4 R=CH3zCHOHCHoCO- 7 R=CHaCH({OCOCH3)CHoCO-
5 R=CH3CHoCHOHCHCO- 8 R=CH3CHaCH(OCOCHZ)CHaCO-
9 R=CH3CH(OCOCHCH3)CHCO-
10 R=CH3CHyCH(OCOCH,CH3)CH,CO-
Key words: sesterterperies, Carteri i i is, spectroseopic analysis, novel compounds.
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EFFECTS OF PHOTOSYNTHETIC ACTIVITY IN ENDOSYMBIOTIC
ZOOCHLORELLAE ON GEMMULE GERMINATION OF A FRESHWATER
SPONGE, RADIOSPONGILLA CEREBELLATA.

Y.SATOH, Y. FUIIMOTO, A, YAMAMOTO &Y. KAMISHIMA
Deparmment of Biology, Facuilty of Education; Okayama University, Okavama, 700-8530, Japan.

Many of freshwater sponges thrive in. oligotrophic-clear- waters in cooperation with photosynthetic
endosymbionts, such as zoothlorellae in their meésenchymal cells. They also mthstand unfavourable
winter season in dormant forms as A dale sponge i bellata is a gréen
i ith in'their and ﬂourlshes only in warmer sgason
in -southern district’ of Japan. Geémmules. of the Annandale sponge also contain zoochlorellae in
thesocytes and germinate. only under illumination even if all other conditions are properly provided
Although the light sufficient to induce the genmination was very low i in intensity and extremely short i in
illuminating period, photosynthesis seems to be essential for the ion, because a
inhibitor, atrazine, strongly inhibited the germination under optimal condition.

Smce geramiles of the Annandale’ sponge- contain a rich storage of nutrients in the thesocytes,

i¢ nutrients, during the. i period under very low intensity and short
length of illumination, seem to have liitle effect on the mduchon of the gemmule germination. We
undertook to observe the effects of other factors on gemmule zennmauon that i: is, gaseous componeits
such as oxygen evolved and carbon dioxide by . To gas
experiments, we devised a glass slide with a hollow. chamber of 3 cm3 sealed wnth a glass plate. In gas
experiments, gemmules were placed in the chamber with, M-medium (previously boiled to elimirate
dissolved gaseous components). The chamber was tightly sealed with a glass, piate and the desired
amount of gas was introduced to the medium as a bubble under the glass plate. Gemmules were
illuminated at 3000 Ix through the glass plate by ordinal fluorescent tubes for [Ohrs daily and kept at
24°C for 8 days. When gemmules were incubated in ‘degassed medium that was. tightly sealed and
isolated from the atmospheric gases, no gemmules were germinated. When an air bubble was
introduced to'the incubating chamber by one tenth or more the volume of the incubation-medium 100%
germination was achieved.

Of the major elements of air, only oxygen induced gerinination efficieritly, and brought full germination
at much less quantity than the air (about one hundredth of the incubating medium in volume). On the
other hand, nitrogen and carbon dioxide, showed no effects .on the ‘gemmule germination under the
optimal-condition. On the contrary, carbon dioxide showed strong inhibition of gemmule germination in
the oxygenated or aerated media. These results.show that gemmules. of the Annandale sponge are -

induced:to, i by ic oxygen ion under the favourable condition, but can'be
substantially suppressed’ by carbon dmxnde Thus, (t 1s reoarded thal light applied to the gemmules
would ‘initially promote p in the n the , which would

absorb cytoplasmic carbon dioxide.and block the initiation and/or pmgressmn of gemmule germination,
and évolve oxygen that promptés gemmules to germinate. To-confirm this assumption, we have triedto
induce germination in darkness with fully oxygenated and carbon dioxide free media. However, no
gemmuiles have germinated in total-darkness, in spite of other optimal conditions.

The failure of germination in darkness can be understood as follows: when optimal temperature and

oxygen were provided to the gemmule cells, (which had been dormant under the cold temperature), théy

seemed to rouse-and begin to respire, and generate carbon dioxide. The carbon dioxide could not be

eliminated from the cytoplasm readily, due to the lack of photesynthesis under darkness, so. its
fon in the ytes app inhibit germination of the gemmules.

Key words: fresiwater sponge,- gentmuli inati bi Pphotosynthesis, 02, CO2
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EXPERIMENTAL OPTIMISATION OF GROWTH RATE AND MORPHOLOGY
OF THE CULTURED BATH SPONGE COSCINODERMA MATHEWSI
LENDENFELD IN POHNPEIL MICRONESIA

MICHELLE KELLY-BORGES'*, GORDON HARKINS® & RICHARD A. CROFT®

Faculty of Health, Science' and Technology, UNITEC Institute of Technology, Private Bag 92025,
Auckland, New Zealand. *Zoology. Depariment, Naniral History Museum; Cromwell Road. London,
UK. °Pohnpei Natiral-Products, P. O. Box 428, Kolonia, Federated States of Micronesia, 96941.

It is-iiow generally agreed that the cultivation of natural bath-sponges is an important alternativé to the
‘harvesting of ‘wild sponge- stocks. However, i of quality, inability of production and a
reliable-supply. of farmed ‘sponges to markets, has been-a major barrier to the commercial success of
previous cultivation:initiatives, . Although: several sponge species of commercial quality can be-found
throughout Micronesia:and the Central west Pacific, thepeople of Pohnpei Island are the only Pacific

Eslandeis known' o’ have bath-spy for traditional domestic use. Recently an increasing
pefception by local peoplethat this-highly va]ued marme resource was threatened by over harvest has
lead to the p: of simple and inexp i Thls has now becorne the
focus of a major research effort to develop an-envi and inable cottage

industry for locals that requires. low - labour and material investments. Cultured bath~sponﬂes will be
released into the European markets in 1999,

At present, Tesearch emphasis is focused on optimisation of the growth rate to. commercial size. and the
final shape of the cultured sponge. Towards this.end 3-long-term experiments are being carried out to
determine 1) the nature of growth-rate variability in wild sponges and ‘the explant cuttings that are
derived from them, and 2) the role of the position of excision of the explant from the donor sponge on
growth rate, and 3) the biological basis of morphology variability in the-wild and cultured sponge.

Experiment 1 - The first i tod ine whether signi! differences’ existed in
the growth rates of cuttings that had previously shown high (mean >120%) and iow (mean <60%) rates
of annual increase. Of particular interest was the high growth rate displayed by some cuttings and

whether this: could be maintained through i All “high growth™ sponges retained
their high growth rate, and all “low growth” rate sponges retained low-growth rate: Thus, hlgh growth
Tate sponges. can be reliably used to,seed fe for optimal v-out rates and pi

Experiment 2 - Extensive-field work by 2 of the authors indicated the presence of four morphotypes of
Coscinoderma mathewsi, only two of which are optimal for the domestic market. Early cultivation
attempts did not contro] for morphology and so many sponges were not acceptable commercially. Early
cultivation revealed that cuttings with pinacoderm intact, were:more Iikely to survive, and thus should
be planted in preference to-cuttings which lacked pinacoderm (eg. interior parts of large sponges). A
second experiment was designed to examine the effects of position within the seed-stock sponge from
which the cuttings were derived (inside, outside, upper; middle, lower) and the morphology of the seed-
stock sponge (vasiform, digitate, ball-shaped, and ring-shaped} on the growth rates of the cutting and its
final morphology.

Of the; four parameters tested within ‘the .second experiment (variability of sponge, seed-stock
morphotype, cutting level within the sponge, ‘excision position of cutting), only. position of excision
showed significant differences. Growth rates of inside and outside cuttings were significantly different
within several weeks and remained so. for the duration of the experiment (24 months). Results on the
effect of the “starting seed-stock” morphology on the cultured sponge morphology is not available until
harvest of the experiment in 1999.

A third long-term experiment is presently ongoing - to try to alter the final morphology through altering
the physical environment in which the cuttings are grown.

Key words: sponge mariculture, Coscinoderma mathewsi, growfh rate, morphology, optimisation,
Pohnpei, Micronesia, commercial farming
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MORPHOLOGY AND MOLECULES IN LITHISTID TAXONOMY: NEW
SOLUTIONS FOR OLD PROBLEMS.

MICHELLE KELLY-BORGES"’, GRACE P. MCCORMACK?, & JAMES O. MCINERNEY?

Faculty of Health, Science and Technology, UNITEC Institute of Technology, Private Bag 92025,
Auckland, New Zealand. *Zoology Department, Natural History Museum, Cromwell Road, Eondon:

Most luhlsud sponges lack an adequa(e range of i for dif iation, and in most
g plastic. As a of this, the generation of morphalogical
i with hyl is nearly impossible due to the: ab: of reliable

synapomorphles Historically, lithistids have been grouped together in a single order on the basis of
comimon possession of an interlocking siliceous. skeleton. Recent morphological and palaeontological
data indicate, however, that lithistid sponges are: polyphyletic; several genera possess skeletal characters.
that siiggest affinity with.non-lithistid demosponges. We have found that in many cases these characters
are probably non-homologous and misleading.

Ongoing research. on the phylogeny of lithistid sponges has revealed some interesting “anomalies™ of
identification. In.this talk 1 will highlight three examples within the lithistid families Theonellidae and
Corallistidae where 28S rDNA -analyses indicate unexpected phylogenetic affinities; ‘the. nearest
relatives of'de Laubenfel's (1954) “Plakinalopha™ mirabilis ave. Theonella spp., Theonella allantica is
tnore closely related to Com!h.stes spp. than T/wonalla spp. and Theoiiella mbulata van Soest is mote
closely refated to i rica in the C

What-is to be done in this situation? To what exterit can molecular hypotheses be accepted over
morphological hypotheses or vice versa? We have found that rather than having to “accept” one over
the other, which often goes agamst instinetual phylogeny, molecular data requires us to re-examine

these prablems by recip ion; through the jon of higher quality morphological
tesearch and the examination of characters that are often, not at first, obvious. With this group of
fithistid sponges, triaene rhabd and clade hol or ion, and the patterns of

desma zygoses. and shaff ornamentation become crucially important in the differentiation of taxa.

Thus, for this. particular group of organisms we have found that morphological hypotheses between
closely related taxa are uﬁen strongly informative and can lénd crucial evidence for the acceptance-of
certain molecular phylog over others: data can clearly indicate: relationships between

where. hological data had preévi failed, and molecular data often requires us to re-
examme morphological characters. from new perspectives, leading the discovery: of néw taxonomtic
discriminators.

Key words: Phylogeny, 285 rDNA, norphology, congruence, lithistid, Theonellidae, Corallistidae

THE REPLACEMENT:OF NATURAL HARD SUBSTRATA BY ARTIFICIAL
SUBSTRATA: ITS EFFECTS ON SPONGES AND ASCIDIANS:

NATHAN KNOTT

Special Research Centre on Ecological Impacts of Coastal Cities, Marine Ecology Laboratories All,
University of Sydney, NSW, 2006 Australia.

Subtidal reefs around coastal cities such-as'Sydney are composed of a variety of natural and artificiat
substrata. Commonly these are natural rocky reefs, breakwalls, seawalls and pier pilings. These types
of hard substrata differ in their structure. Most natural hard substrata consist of hotizontal surfaces;
most surfaces on artificial hard substrata are vertical. Therefore, replacing natural hard substrata with
artificial hard substrata is likely 1o change the. surface of substrata from predominantly horizontal to
mostly vertical. To understand and predict the poténtia) effects of thése changes on the assemblage of
sponges and ascidians it is important fo determine their distribution on horizontal and vertical surfaces.
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The few ecological studies on the distribution of algae and invertebrates .on hotizontal and vertical
surfacés have.reported that there aré more sponges and ascidians o vertical than on horizontal surfaces.
1t has'riof been tested whether these patterns exist in the temperate waters around Sydney. Furthermore,
of the studies that have examined the effects of horizontal and. vertical surfaces on the distribution of
sponges and ascidians, none has experimentally tested the factors that cause these distributions.

Here, I present results of my tests of the-hypothesis that sponges and ascidians are more abundant on
vcmcal :han hunzontal surfaces in the shallow subtidal zove ar ound Sydney. I will also.discuss future
to thich factors are i in.creating these distributions.

Key words: Ascidiacea, distribution, hard substrata, shallow subtidal, habita

CONVERGENCE IN THE TIME-SPACE CONTINUUM: A PREDATOR-
PREY INTERACTION

ANN L. KNOWLTON & RAYMOND C: HIGHSMITH

Instituite of Marine Science, School of Fisheries and Ocean Sciences, University of Alaska Fairbanks,
P.O. Bok 757220, Fairbanks, AK 99775-720, USA.

Community structure is influenced by many biotic and-abiotic factors. Predation is a key structuring
mechanism for some marine communities. Prey abundances may fluctuate with strength of predator
recruitment and persistence, except in cases where some of the prey population has a refuge in space or
time from predation, Consistent, moderate predation. levels on a predicably available prey resource
should lead to stable community structure: with relatively small fluctuations in predator and prey
population densities. Conversely, prey species lacking a refuge from predation aresubject to major
ion fluctudtions with strength of predator recruitment and abundarice.

The sponge Halichondrid paniceq is patchily distributed in the rocky intertidal on the south shore of
Kacheniak Bay, .southcentral Alaska. and in certain locations is the spatial dominant. At one site
approximately 55m in horizontal length, H. panicea has dominated the ‘mid-intertidal for 4t least 10
years, with low densities of poténtial molluscan predators such as Archidoris moniereverisis, Katlierina
tunicdta, and Diadora aspera Present Percent cover estimatés of primary space occupiers at the site
were collected from 10 0.25m™ permanent quadrats established in August 1994, H. paniceq averaged
53.4% +/-9.9% cover through August:1996. Other major cover categories were algae, 14.6% +/-6.4%,
and open tock, 26.1% +/-10.2%. Visits to the site in early spring. of 1997 revealed that the sponge
colonies overwintered with few indications ‘of major mortality events. No percent cover data were
collected at that time.

Total numbers of the il Archidoris syerisis, which is a specialist predator on: H.
panicea, present at the site were recorded and ranged from 12 to 42 from™ 1994-1996.. In the spring of
1997, strong rectuitmént resuited in an‘average population of 151.4. montereyensis on site from May to
July. Percent cover of H. panicea deciined from visual estimates of 40% in May to 15% in July. By
August 1997, when the 10 permanent quadrats and 10. haphazaidly placed quadrats were measured,
essentially no sponOe could be found at the study site. Aﬁer July, the abundance of nudibranchs
declined to 32 i it urate with sponge red By ber, only one small sponge
colony and 7 predatory nudibranchs were present at the site. Even thouahl-l panicea is abundant in the
region and potential recruits should be numerous, as of April 1998, the site once dominated by H.
panicea is predominantly open rock with some recruitment of annual macroalgae occurring. The
predator-prey relationship of 4. monterevensis and H. panicea is an example of"a chase thaugh space
and time-with-convergence resulting in extreme population and-an unstable

Key words: predation, nudibraiich, interfidal, predator/prey intei-action, community structure, Alaska,
recruitment,
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REMARKS ON THE PALEOECOLOGY AND REEF BUILDING POTENTIAL OF
LATE JURASSIC SILICEQOUS SPONGES

MANFRED KRAUTTER

Manfred Krautter, Institut fier Geologie und Palaeontologie der Universitaet,, Herdweg 51, D-.70174
Stuttgart, Germany.

Iii the early Late Jurassic (Oxfordian) siliceous sponges developed extensively. They formed a
discontinous siliceous sponge reef belt extending over more than 7000 km from New Foundland, Tberia,
France, Stvitzefland, Germany, Poland, Romania to the Caucasian Mountains.

Siliceous sponges are no Systematic unit but belong to the different taxonomic groups Hexactinellida
and the polyphyletic lithistid ‘demosponges. Due to their different organisation and biology, the
ecological demands of the different s)l|ceous SPOTIZEs groups dlffer remarkébly. The two major groups
must be carefully distinguished for pal inter

In general, lithistid demosponges are active filter feeding organisms. They feed on nannoplancton
mainly bacteria. The bathymetric distribution of demosponges corresponds to a great extent with the
bathymetric distribution of bacteria. The fairly high preservation potential of rigid demosponges is
explained by a high amount of mesohyl-dwelling bacteria, causing rapid calcification after death.

Osmotrophy is an important feeding strategy of Hexactinellida, Dissolved organic matter is enriched in
deeper water low-energy settings, causing the majority of Hexactitiellida to dwell in such habitats. As
the mesohy! of Hexactinellida consists of very thin collagenous material, there is hardly any rooim to
harbour bacteria, This easily explains why microbially induced post-mortem calcification of the sponge
by microbial autmicrites occurs at a much Jower rate so that fossilisation pofential is much lower in
comparison with rigid demosponges,

The taxonomic' composition of fossil siliceous sponge populations is mainly controlled by
sedimentation rate, nutrition and hydrodynamics. The dominance of major taxa is strongly influenced
by bathymetry. due to changes of hydrodynamics and nutrition along a bathymetrical gradient.
However, the quality of substrates, water eitergy -or extreme oligotrophy -may strongly modulate
‘bathymetric distribution.

Key words: Late Jurassic, inellida; lithistid de logy.
Jossilisation

DISTINCTIVE MIDDLE GAMBRIAN SPONGE-CALCIMICROBE REEFS IN
IRAN

PETER D. KRUSE
Northern Territory Geological Suivey, PO Box 2901, Darwin NT 0801, Australia.

Following the virtual demise of archaeocyaths. in the Toyonian stage and. consequent. collapse. of the
Early Cambrian archaeocyath-calcimicrobe reef consortiuti, Middle and Late Cambrian reefs remained
generally devoid of metazoan input, being almost entirely microbial. The few exceptions in this interval
generally include some minor contribution by spiculate sponges. One such spiculate sponge-
calcimicrobe reef system in the- Middle Cambrian of rmnhern Tran is distinctive in that the spiculate
sponges itute'a major of the reef 3

The reefs are in units 2 and 3 of the Mil Formation in the.castern Elburz (Alborz) Mountains. The Mila
Formation consists of five units, together ranging in age from Middle Cambrian to.Early Ordovician.
Trilobites permit cotrelation of unit 2 and the reef-bearing fower unit 3 with the late Middle Cambrian,
and upper unit 3 with the Chinese Kushanian (terninal Middle to-earliest Late Cambrian) and
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Changslanian (Late Cambrian) stages. The reefs are well exposed in a road section 3 km north. of
Shahmirzad.

The reefs are constructed by a consortivm of the idellid sponge and a p

variety of microbes including the caleimicrobe Girvanella. Rankenella is otherwise known only from
the Ordian-early Templetotiian stage of the Northern Territory, Australia, where it. is 2 level-bottom
dweller. That stage is equivalerit respectively to the late Toyonian-early Amgan and Longwangmiacan-
Maozhuangian stages of Siberia and China.

Unit 2 comprises fossiliferous interbeds of grey li and yellow-b; marly: shale,
wnh desiccation cracks, -bidirectional ripples and probable nempesmes and hardgrounds. The

\ Jowest known of Rankenella is'in upper unit 2, in a single decimetre-thick
limestone--bed of abundant eocrmmd ossicles. Scattered, widely comcal Rankenella are preserved
upright in life position, toa d d. Sponges, ossicles, trilobites and hyoliths
are.ericrusted by, Grmmzlla which. alse: forms fafts and onkoids. Texture within this biostromal bed
ranges from. t0 Girvanella bound with evidence of microbial aiid oxea-bearing
sponge-body. automicrites.

The, Jower, reef-bearing portion of ovetlyirig unit3 is massive; compr} jsing pale grey stacked bioherms

of similar texture and ition to the unit 2 R, {la bed. In this interval, Rankenella adopts the
entlre range of co-occurring cup shapes ﬁom narrowly comca] through to explanate. Clotted-peloidal
mud is interp peribi and overlying sediment. is

commonly a bioclast rudstone nch in orthide brachiopod valves:

Sponges are contributors to bioconstruction. in a reef tract toward-the top of lower unit 3. Component
bioherms' of this reef tract are. constructed by ramose Rankenella encrusted by thick coatings of
Girvanella to form a Rankenella-Girvanella framestone with only minor lime mud pockets. Interstices
are rimmed by one to two generations of columnar cement and occluded by coarse equant cement. By
compar lson with Early Cambrian reefs, Rankeneila and C‘ Hla-played the roles: of

and framewor: and encrusti ively, In many Early Cambrian
reefs, however, lime mud represents a much greater component, wh1le calc:mlcrobes were capable of
bu:Idmg massive framework unaided by metazoans.

Key words: Middle Cantbrian; Iran, caleinticrobe, Rankenella, Girvanella, reef. automicrite

HOMEOBOX GENES EXPRESSED IN THE ADULT AND
REAGGREGATING SPONGE

CLAIRE LARROUX & BERNARD M. DEGNAN
Department of Zoology, University of Queensiand, Brisbane, Qld., 4072, Australia.

Homeobox genes encode a large family of ‘conserved. transcription. factors that control a range of
impoitant developmental decisions, and can be interspersed or organised in clusters (e.g. HOX genes)
within metazoan genomes. A striking feature of many homeobox orthologues is how they are expressed
in a similar fashion during the pi of pl liy-disparate animals. In recent years,
interest has developed in homeobox genes in the Jower metazoans, such as platyhelminihs, cnidarians,
and sponges. Instead of studying embryological development, focus has ofteri been on the role of
homeobox genes during regeneration. Interestingly, these genes exhibit comparable expression patterns
during the regeneration of lower metazoans as they do during normal embryological development of
higher metazoans. In this study, homeobox genes expressqd in the adult sponge (newly dissociated
cellsy / Fiotd bacilifera (D lerida: Myxillidae) -and during. reaggreganon
were identified by RT-PCR with primers and sequencing. As-with regeneration in other taxa,
igating . the genetics of gation in the' sponge, apart from providing many
pracucal advantages, gives us insight into the level of conservation between embryological and other
developmental processes. To confirm the poriferan. origin of the homeobox genes isolated, the identical
procedure was applied to another sponge and some homologous genes were obtained.-As spongés
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appear to be monophyletic with the rest.of the Metazoa and the first Imeage to diverge during metazoan
evolution, the study of their homeobox genes provides insight into the initial role.of metazoan-specific
homeoboxk geres in governing the multiceilular state and cellular differentiation,

Key words: ion, box genes, régeneration

GENETIC CONFIRMATION OF THE SPECIFIC STATUS OF TWO SPONGES OF
THE GENUS CINACHYRELLA IN THE SOUTHWEST ATLANTIC.

C.LAZOSKI', S. PEIXINHO®, C.AM. RUSSO' & A.M. SOLE-CAVA!
(PRESENTED BY NICOLE BOURY-ESNAULT})

! Universidade Federal do Rio de Janeiro, Bloco A-CCS-itha do' Fundéo, 21941-490-Rio de Janeiro,
Brazil. *Universidade Federal da Bahia, Salvador, Brazil (e-mail: Peixinho@ufba.br)

Cinachyrella allodlada and C. apion can be readily distinguished in the Caribbean area by the presence
of buds only in the former and: by their spicule-types and sizes. Howevet, i’ Brazil both can reproduce
by budding, and also have identical chemical profiles in lectins; fatty acids, and steroids. It was decided,
thus, to verify whether Cinachyrella alloclada dand C. apion were indeed different biological species or
just morphotypes of a single phenotypically polymorphic species on the Brazilian coast. Samples were
collected in .the intertidal zone of Pituba beach, Salvador, Brazil, and studied independently by
riorphological and allozyme analyses. There was a high congruence between morphology and
allozymes and eleven (out of 19) gene loci were diagnostic of each species. C. gpion had smooth oxeas
of only one size class, protriaenes of two sizes, anatriaenes of one size; small sigmaspires and raphides.
C. alloclada presented smooth oxeas-of two-or three size classes, protriaenes and anatriaenes with one
size, and sigmaspires with a similar size to those of C. apion. The unbiased genetic identity between the
two specles vms very low (X 0.28) as often found among congeneric sponge species. The consistent

logical and genetic d observed between the two putative Species confitm that, in spite
of their high chemical and reproductive similarity, they are distinct biological species. This indicates
that, at least in these species, evolutionary rates for aii and ites are clearly
varelated. -

Key words: Cinachyrella, allozymes, Southwest Alantic, genetic identity, morphotypes

DISTRIBUTION OF SPONGE SPECIES OFF THE NORTH JAMAICAN COAST
HELMUT LEHNERT' & HAGEN FISCHER®

\isiine & Museun. fiir - Geologie & Paldontologie, Goldschmidistr. 3, 37077 Gotingen, Germany.
2institut fiir angewandie Skologische Studien; Hessestr 4, 90443 Niirnberg, Germany.

Concerning thé sponges, the Caribbean is one of the better known seas of the world. Although we can
distinguish many species we do ot know much about their ecological differences. For'most species, we
know that they aré sessile filter feeders but do not know their specific demands. In the present study we
mapped sponge distributions. around Discover Bay, Jamaica on selected sample areas and looked for a
correlation of sponge distributions with measured or described data from sample areas.

Mapping followed the method of Braun-Bl: t, using nine estimation classes and covered 1659 nt
down to a depth of 40m. The data underwent multivariate analysis using the programs MULVA, PPS and
CANOCO. Methods applied and prograins used were developed for plant sociology, Depths down to
107m were surveyed -for sponges using mixed gas and limited to collecting and photographing, due to
limited bottom time and a réduced number of dives performed. The data set is split in two groups; the
distinction being shallow and deep water.

Ordination of shallow water data was carried out with the program CANOCO using RDA, There are
two possibilities for figuring results, either.using species as axes in multidimensional space in‘order fo
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get sampie plots, or using samples; in order to get species: plots. Distances in sample plots represent a,
measure for the similarity of species occurring on these areas. Two. sample areas-with simiilar species of
similar cover are plotted close together. If the:complete-data set is figured in this way, sample areas and
species form three large groups which can, comparing with field notes, be assigned to three large scale:
habitats, which. show the biggest differences in species composition. These habitats are: reef, lagoon,
and undersideés of plate corals, and as subsets of the data were analyzed further. The undersides of plate
corals were not-analysed further due to the few representatives.

The lagoon subset shows different clusters of sample area and species groups, which may: be interpreted
as: blue hole, Thalassia sea grass beds, backreef, and protected backreef eg. the sponge Xestospongia
carbonaria occured only together with Thalassia seagrass. Analyzing the reef areas subset (the
latgest), distribution-of sample areas looks continuous. If using depth as a third axis it becomes obvious
that distribution follows a.depth-gradient, A similar result is. observed in a distribution atong an
inclination gradient, Both have more or less a similar direction because steep walls generally occur
more:in.deeper water. I should:be pointed out that the depth-and inclination gradients become' visible
only -after-omiti ple: areas: from-other habitats and those from reefs which grow in front of river
mouths.

On-13 deep: dives to a maximum: dépth-of 107 m, using trimix below 30m and nitrox as travel mix, 60
different species wese collected, 23 of them previously undescibed and several others.previously: not
known from Jamaica, personal impressions.are-that the-inventory of occuring species is far from compiete.
If orders are compared, striking differences between shallow and-deep-water are visible (comparison of
shallow to deep).

Halichondrida double their relative speciés number from 17% to 38%. Haplosclerida gain about 5%.
Lithistidd occur with ohe species. The declining orders. are:-Hadromerida from nearly 14% to 5%.
Homosclerophorida from 5% to 0. Spirophoridd from 2% to 0. Astrophorida from 7% to 3%.
Dendroceratida from 4% to 0. Poecilosclerida and Dictyoceratida maintain about the same numiber of
$pecies.

Differences between orders or families show very coarse trends only. For a better-ecological understanding
we think it is necessary to make a comparison at the species level, because even within one genus species
may show completely dlﬁe’rem responses to the chanae of depth or inclination-of substrate. Although
depth an: in our i ion, it seems -clear that there are distribution
determmmg factors wl\lch were not takeit into consideration in the present study,

Key words: Jamaica, mapping of sporige distribution, depth comparison

ANTIMICROBIAL ACTIVITY OF SPONGES FROM SOUTHERN BRAZIL,
ATLANTIC COAST

C.LERNER"? EE.S. SCHAPOVAL?, B. MOTHES' L.G. POSSUELQ', J.C. COSTA?, E.RECH’,
F.M. FARIAS, D. MANS*® & AT HENRIQUES'

‘nstituto de Biociencias du Usiiversidade dé Sdo Paulo (USP) & Fundagdo de Amparo & Pesquisa
do Estads de Sdo Paulo (FAPESP), Brazil. *Muséyi de Ciéncias Naturais da Fundagdo Zoobotanica do
Rio Grande do Sul (MCN/I'ZB) & Fundagdo de Amparo & Pesquisa do Estado do Rio Grande do Sul
(FAPERGS), Brazil. *Faculdade de Farmdcia da Universidade Federal do Rio Grande do Sul
(UFRGS) & Fundagdo  de dAmparo g Pesquisa do Estado do Rio Grande do Sul (FAPERGS) /
Conselho Nacional de. Desenvolvimento Cientifico e Tecnolégico (CNPg), Brazil. *South-American
Office for Anticancer Drug Development (SOAD), Brazil. *Hospital de Clinicas de Porio Alegre
(HCPA), Brazil.
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Within the research program of biologically active natural products, we have investigated different
species of marine sporiges collected by scuba diving in the South-western Atlantic region, near the coast
of South-Brazil, aiming at the evaluation of their potential @s a souree for new-drugs. In order to achieve
this. goal, the antimicrobial activity of five species, Tedania ignis Duchassaing & Michelotti,

Pseudaxinella.réticulata (Ridley & Dendy), Palymastia janeirensis (Boury-Esnault, 1973), Batzella sp.

and Petromica sp. Were analysed. The sponge species found: i m this paiticular fegion constitiite a group
of shall f jag in whicha logical usage has not previously been evaluated.
Aqueois extracts obtamed by grinding and maceration for 30 min following freeze-drying, as well as
organic solvent extracts (toluene: methanol.3:1 v/v) were prepared from organisms frozen since the
harvesting. Antimicrobial activity was evaluated by the agar diffusion, method on paper disks (6 mm
diameter). Each sponge extract was-tested for growth inhibition. of five bacteria species: Escherichia
coli (ATCC 25922), Staphylococcus -aurens (ATCC ‘6538P), Staphylococcus epidermidis. (ATCC
12228), Baceillus subtilis (ATCC. 6633), Micrococcus Juteus (ATCC 9341) and two yeast species:
Carndida albicans (ATCC 110231) and Saccharomyces cerevisiae (ATCC 1600). None of the tested
extracts analysed. by this method could inhibit the growth of these microorganisms, an exception was
the Pétromica sp organic. extract which showed an. inhibitory activity for Bacillus subtilis. The same
extracts wére analysed for antitumour activity by-in viri‘o inhibitioii of proliferation of different timour
cell lines. ‘Some of the extracts showed promising results, The preliminary antimicrobial assay can be
useful for pointing out sponge species to be further analysed:

Key words: antimicrobial activity, Atlantic coast, southern Brazil, biologically active natural products,
antitumor activity

PROPAGATED ELECTRICAL IMPULSES IN A SPONGE
SALLY P. LEYS & GEORGE O, MACKIE

Depariment of Biology, University of Victorida, British-Coliunbia, Canadd, V81 3N3.
Previous work has shown that Rhabdocaly dawsoni, a hexactinellid sponge, can arrest its feeding
current following mechanical or electrical stimuli. Although a propagated impulse was suspected as the
signal triggering -arrests, numercus attempts to record suchi an event failed, due to the porous character
of the tissue and extreme fragility of the surface membraries: Using a new approach, which involves
dissociating sponge tissue, letting it reaggregate, and grafting it back on to the: sponge as an autograft,
we have found it possible to. record propagated electrical impulses. The grafts. fuse with the trabecular
reticulum, a syncytial tissue that penetrates all parts of the body, including the flageilated chambers, and
are eventually absorbed into the sponge. But for a while.they: form solid humps that can. be used for
attachment of suction recording electrodes, Impulses are all-or-none events evoked by single electrical
shocks that propagate diffusely through the entire preparation at 0.27 £ 0.1 cm-s at 10°C, presumably. in
the trabecular reticulum. The preparation shiows an absolute refractory petiod of 29 s, and is refatively
vefractory for a further 95-100 s. Intraceifular tecordings have not been carried out but the wave form
recorded extracellularly is suggestive of a conventional, overshooting §pike: Pharmacological evidence
suggests that it is sodivm-based. Thus, despite its.long refractory period and low conduction velecity
the system is i Jui to the through ing nerve nets and excitable epithelial
condugction systems of other animals.

iy drotic .

Key words: / i 2! physiology, sponge behaviowr, pumping
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RANDOM AMPLIFIED POLYMORPHIC DNA (RAPD) ANALYSIS CAN
REVEAL MICRO- AND MACROEVOLUTIONARY PATTERNS IN PORIFERA

GISELE LOBO-HAIDU', ADRIANA SALGADO', MAX LUIS ROSARIO', EDUARDO HAJDU?,
GUILHERME MURICY® & RODOLPHO ALBANO'

‘Departamento de Bioguimica, Instituto de Biologia Roberto Alcantara Gomes, Universidade do
Estado do Rio-de Janeiro, Av. 28 de Setembro, 87 (fundos, 4 andar), 20551-013, Rio de Janeiro, RJ,
Brazil. *Departamento de Invertebrados, Museu Nacional da Universidade Federal do Rio de Janeiro,
Quinta daBoa Vista, s/n, 20940-040, Rio de Janeiro, RJ, Brazil; and Centro-de Biologia Marinha,
Universidade de Séo Paiilo, Cx. Postal 83; 11600-970, S@o Sebastido, SP, Brazil. *Departamento de
Zoologia, Instituto de Biologia, Universidade Federal do Rio de Janeiro, Cidade Universitaria, CCS
bloco A, 21941-590, Riv de Janeiro; RJ, Brazil.

Sponge: classification is. problematic, due ifi part to lack of good morphological markers. One way to
solve this_issiie is “to ‘gerieraté ‘molecular markers, which could <contribute as extra .characters.
Polymorphic DNA ‘segiiénces can be used for this purpose with the advantage that variation can be
detected between mdwxduals or spemes cnab]mg one to analyse geneuc variability at the population
level and to- d ips. ‘The tandom amplified polymorphic. DNA (RAPD)
polymerase chain reaction (PCR) lschmque is performed using arhxtrary sequence oligonucleotide
primers -on ‘a genorhic DNA template. We liave selected six primers based on their amplification
profiles using genomic DNA from 14 sponge species. The toral number.of amplified scorable bands per
primer varied from 8 (AP3/8) to 20 (OPS-17/6). The Jevel of polymorphism was theasured. in 44
individuals of 5 populations of. Hymeniacidon heliophila, bétween those populations and between 6
species of the-genus Mycale. In a H. heliophila papulation from Praia Vermelha Beach (Rio de Janeiro
State), the average number of polymarphic bands was 73% and of manomorphic bands was27% for the
sxx pnmers Two bands, one monomorphic-and one polymorphic, were isolated from two different

of two of H. heliophila, labelied and used as probes in Dot blots containing
genomic DNA from. 18 species of sponges and 15 individuals from:the 5 populations of H. heliophila.
From this experiment we obtained oné marker that is-specific to Southern Brazilian Hymeniacidon
species. Usirig two. single primers and one combination of two primers (double} and genomic DNA
from Myeale (Aegogropild) aff: americana, Mycale (Aegogropila) escarlatei, Mycale (Arenochaling)
laxissima; Myeale (Carmia) microsigmatosa, Mycale (Mycale) arenaria and Mycale (Zvgomycale)
angildosa, we genetated band patterns with an average number of polymorphic and monomorphic
bands equal.to 91% and 9%, respectively, which ate used as 2 measure of variability in Mycale $pecies
and as to construcl genies. The RAPD i is shown to be a powerful tool to
generate and-identify i or sp ifi lecular genetic markers for sponges. and: to
assess different evolutionary aspects of their bmlogy

Key words: molecular markers. RAPD technique, genetic diversity, PCR. polymorphic, monomorphic

WIDE PHYLOGENETIC SPECTRUM OF HETEROTROPHIC MICROBES
ASSOCIATED WITH THE SPONGE DISCODERMIA DISSOLUTA
CHARACTERIZED BY MICROBIOLOGICAL AND MOLECULAR

TECHNIQUES.

JOSE V. LOPEZ, PETER J. MCCARTHY, KATHLEEN E.JANDA, ROBIN WILLOUGHBY &
SHIRLEY A. POMPONI

Division. of Biomedical Marine Reséarch, Harbor Branch Oceanographic Institution, Inc., 5600.US 1
North, Ft, Pierce FL 34946, USA.

Sponges are well known to harbour large numbers of heterotrophic microbes within their tissues:
Studies to determine the diversit} of these associated microbes have been canried out on only a few
shallow water sponge species. We have cultured pmkarvotes fmm the deep sea sponge, Discodermic
dissoluta, and characterised them by standard microb A subset.of
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these isolates has been ised using mo )] lecular phyl

analyses of partial DNA. sequences of the smiall subunit (SSU) rRNA gene from 15-20 of these
microbes. were generated and show ahighly diverse phylogenetic range of microb jated with this
sponge. P Dbetween ‘microbial obtained by PCR

amplification of whole tissue with cultured isolates. were. also. evident. Identification of the isolates
representing true sponge-symbionts remains: undetermined: The implications of these ‘data for .general
sponge ecology and evolution will be discussed.

Key words: micrabial symbionts, SSUrRNA, b ies, biodiversity, PCR

LIMITS ON THE BATHYMETRIC DISTRIBUTION OF KERATOSE SPONGES:
A FIELD TEST IN DEEP-WATER

MANUEL MALDONADO' & CRAIG M. YOUNG?

Department of Aquatic Biology, Ceittra de Estudios Avanzados de Blanes (CSIC). Camino de Santa
Barbara w/n, Blanes 17300, Girond, Spain. *Department of Larval Ecology. Harbor Branch
Oceanographic Institution, 3600 U.S. | Hwy. North, Fort Pierce, FL 34946, USA.

The keratose sponges (i.¢. those in which the mineral skeleton is replaced by a.collagenous skeleton)
are generally restricted to shallow-water habitats, but the causes of this distinct bathymetric pattern
remain unclear. Sharp pycnoclines at the depth of the upper slope may hinder colonisation of deep-
waters because of thermal stress or reduced light and particulate food below the pycnoclines. Tt is also
possible that. olj phy ‘and Ioss of ioti ia below the p; ine may léad to d
nutritional stress. Using manned submersibies in Exama Sound, Bahamas; we determined that the
pyenocline lies between 70 and 100 m. We.transplanted individuals of 2 keratose sponges (Aplysina
Sfstularis and Ireipia felix) from their natural habitat on a shallow-reef (4 m deep) to 3 depths (100, 200,
300 'm} within or below the pycnocline to investigate mortality, and changes in body size, shape and
histology" as a function of depth. We aiso recorded changes in’ populations of photosynthetic and
heterotrophic symbiotic bacteria, -as well as the parasitic polychaete Haplosyllis spongicola. By
transplariting individuals of A. fistularis bearing buds for asexual propaganon (fistules) and individuals
of 1. felix brooding embryos, we also tested the viability of reprod in deep:
environments,

We found that, although these 2 sponges do not naturally occur at depths. below 40 m, 60% of A
fistularis and 40% of L feliv survived at 100 m for 12 mo. No A. fistularis survived at 200 m, whereas
30% of L felix did. All:sponges transplanted to 300 m died within 2 mo. Water température was the
most likely cause of sudden mortality at this depth. There were no significant differences in growth
between individuals at the slope and controls on the shallow reef. Cyanobacteria were Jost in individuals
of. L felix that survived at 100 and 200 m, and these sponges repositioned oscules and formed chimney-
like processes, probably to enhance water flow through the sponge and compensate for nutritional
stress. By conirast, cyanobacteria-were still abundant in individuals of 4. fistularis surviving at-a depth
of [00 m, and these sponges did:not change-shape significantly, apart from the loss of fistules.

It appears, therefore, that the loss of ia and the i with depth do not set
the lower bathymetric limits of si:ecies. Removal of sponge tissues by the parasitic polychdete: H.
spongicola also appears not to- aggravate significantly, the nutritional stréss experienced by sponges
transplanted to deep water, at least to the extent that it may restrict the bathymetric' distribution of the
host: Despite the fact that only the species /. feliv was heavily parasitised and that parasites ‘survived
within. hosts at all depths, there was no significant differénce in survival with depths between sponge
species. A TEM examination of the mesohyl did not reveal significant cytological differences.among
sponges. transplanted to various depths. At all depths, surviving individuals of both species: showed
archaeocytes engaged in phagocytosis and digestion of cyanobacteria -andfor heterotrophicbacteria.
Similarly, coll and sp i ly secreting collagen, indicating that temperatures
at 100 and 200 m do not mhlblt the formanon of the skeleton. Sponge recruitment derived from'either
asexual or sexual propagules was never observed at slope depths.
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Since adult sponges survived when they were artificially transported to- deep waters, thie inhibition of
Jarval ‘dispersal or settlement success (perhaps-caused hy a the sharp decrease in. temperature with
increasing depth).emerges.as the most plausible expk for the shall ¢ of these
keratose sponges.

Key words: keratose; bathynietric distributions, ecology, symbionts, infauna, slope megafawia,

environmental parameters N

AN EXPERIMENTAL APPROACH TO THE ECOLOGICAL SIGNIFICANCE OF
MOVEMENT IN SPONGES

MANUEL MALDONADQ & MARIA J. URIZ

Department of Aquatic Biology, Centro de Estudios Avanzados de Blanes (CSIC), Camino de Santa
Barbara s/n, Blanes 17300, Girona, Spain.

It has been known since the late 40’s that sponges-are capable on ¥ However, the
potential ecological role of this ability remains vmual]y uninvestigated.to date. In t]\e present: laboratory
study, we ‘documented motion in the sponge Scop poda as a

function of food availability; density of neighbours, water ﬂow, burying by silt, and body size. For all
experimeiits, we used small sponge individuals (1-2 mt) that developed from regenerating tissve
fragments after attachment to acetate sheets that served as substratam.

In the first-experiment, we ined the bined effects of food availability and density of all
logicall mcompanb]e) i on the response of 320 small sponges. Sponges
were arranged in either high«density -groups (individuals 0.5 em apart) or low-density - groups
(individuals 2 cm apart) of 16 individuals each, then half.of the groupswere starved and haif were fed
with a general culture of ‘marine bacteria for 8 wks. We found that sponges moved at a speed that
ranged from:0 0.1.178 mm d*, with a peak during weeks 3 and 4.and very low motion rates after week
5. covering a total distance. that ranged from 0.25 10 18 mm. Starvation was important in inducing
movement: starved sponges covered distances significantly Jarger than fed sponges. irrespective of the
density of neighbours. We assessed how much the path of each individual deviated from a straight line,
and found that sponges déscribed significantly more sinuous pattis when moving through high-density
groups compared to low-density groups, irrespective of foad-availability. Paths throughout high-density
groups were particutarly sinuous because crawling sponges frequently made contact with their
neighbours, then stopped and resumed movement in-a different diréction to avoid prolonged contacts.

In a second experiment; we i in the of an isolated sponge that was
placed 2.5 mm in front of a semicircutar barrier made of conspecific individuals. We expected
movement towards barriers made of isogeneic (histocompatible) conspecifics, since contact with them
will involve tissue fusion and an advantageous increase of size in the resulting individual, We also,
expected ‘movement away from allogeneic’ barriers to avoid the imminent -contact with allogeneics,
which are competitors for food and space. We assessed directionality in3 wk movements by measuring
the-angle that the. mean vector of the path followed by a sponge formed with respect to the line defined
between the initial position of the sponge and the centre of the neighbouring barrier, which served as 0°
angle. We-found that moyvements were not random, but diréctional. Méan direction was not significantly
different from angle 0° in both i i that was alv-ays towards the
neighbouring barrier, and that sponges can perceive the presence of neither isogeneic nor allogeneic
neighbours befare physical contact is established.

In a third experiment, we investigated differences in movement responses between sponges exposed to a
slow, turbulent flow that left a thin layer of silt on the substratum and sponges exposed to.a steady,
directional flow that did not leave any silt on the substratum. We found that sponges under siltation
covered distances signil larger jd to sponges posed to silt after 8 wk, and that
movement was ranidom with respect to flow direction in both flow conditions.
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In a fourth experiment, we assessed motion as a function of sponge size by comparing: the mean:;
dnstance covered after [2 wks by large individuals (15 + 4.5 mnr’) and small individuals (1.8- +°0;7
mm?). No significant difference was found. In summary, the results of ‘the laboratory experiments
strongly suggested that sponges in the field miay use their ility of to prevent p i
physical ‘contact with competitors and t& move away fiom sites with either limited access to food or
exdessive exposure to silt.

Keywords: sponge , spatial it sponge b fonr,

A NEW DENDROCERATID SPONGE WITH RETICULATE SKELETON
MANUEL MALDONADO & MARIA J. URIZ

Department of Aquatic Biology, Centro de Estudios Avanzados de Blanes (CSIC), Camino de Santa
Barbara sin, Blanes 17300, Girona, Spain.

A new i id sponges ised by a skeletal network made of upright primary
spongin fibres transversally interconnected by secondary fibres is described from the Alboran Sea
(Western Mediterranean). Primary fibres are 30-150 pm wide, unbranched or poorly branched, somewhat
fasciculate, with a laminated bark and a pith containing foreign debris, and provided with a subcircular:
basal plate (300-700 um in diameter). Secondary fibres-are also laminated, but usually lack any detritic
material, and occasionally form perfotated: plates around the point where they-anastomose to a primary
fibre,. Secondary fibres are 20-40 um wide, but they can reach 300 pm at the-perforated plates. The
reticulation of the skeleton is loose-and irregular, so that some primary fibres are interconnected through
their basal portions only, whereas others are interconnected along their-apical portions. Some primary
fibres, especially those located at the periphery of the sponge, are isolated lacking any transversal
interconnection. The skeletal features of this new sponge are intermediate between those of the aplysinellid
genus Pleiaplysitla anid those of the dictyodendrellid genus. fgernella.  Although the primary fibres.
resemble those of the genus Pleiaaplysilla, which also contain detritic inclusions in the pith and may
anastomose to form fasciculate tracts or vague meshes in some species, the presence-of an actual network
of secondary fibrés in the new species fits the current diagnosis of neither the genus Pleraplysilla nor the
family Aplysinidde. Such & network would rather suggest a relationship with the genus /gernella.
However, the new species lacks both spongin spicules and a basal continuous plate of spongin, which are
two of the traits defining the genus: [gernella.. Therefore, assurning that the absence. of both spongin
spicules and a:basal plate of spongin is not taxonomically relevant at the generic lével, the new material
could be assigned to Igerncila. On the contrary, if the presence of sécondary fibres is assumed to be
polyphyletic, the new sponge could be included in the genus P/ezapl,m][n We opted for the latter
possibility because most of the recent chemical and cytological i supports the hypothesis that the
acquisition of a secondary reticulate skeleton was probably a process in D ida. Thus, ¢
we propose modifying the diagnosis of the genus Pleraplysilla to include species with an irregular network
of secondary fibres to-accommodate this new species, Plerqplysillareticulatan. sp.

Key words: sponge taxononiy; spongin skeleton, Aplysillidae, Dictvodendrillidae, Dendroceratida

A NEW GENUS OF FRESHWATER SPONGES FROM THE LAKE TANA
R.MANCONI', T: CUBEDDU" & R. PRONZATO?

\Dipartimento di Zoologia e Antropologia Biologica del’Université; via Muroni'25, 1-07100 Sassari,
Taly. *stituto di Zoologia dell Université; via Balbi 3, 116126 Genova, ltaly.

Twelve freshwater sponge: genera unable to produce. gemmules or statoblasts are known. Three of them

belong to the family Lubomirskidae and are endemic of the most ancient iake of the world, the

Paleocenic Bajkal Lake from where are reported Lubomirskia abietina, L. baik is, L. fusifera,
el ; itora. B. doh iensis, B. i

digand Swa kia papyracea.
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The genus Potamoiepis (P. belingana, P. chartaria, P. leubnitziae, P. marshalli, P. micropora, P,
pechueli, P. welmeri) is restricted to the hydrographic basins of Central Africa and befong to the family
Potamolepidae. The biology of these taxa is-well known and their taxonomic status is not under debate
in the present paper.

Other eight geniera, characterised by scarce findings and data on life. cycle, cannot be ascribed to extant
families, therefore is compulsory to define their provisional grouping as incertag sedis.

The late Pliocenic- Ochrida Lake, that displays a fauna composition with high phylogenetic affinities to
the. bajkalian one, hosts two endemic genera: Ochridaspongia (O. rotunda and O. interlithonis) and
Ohridospongilla (O. stankovici). Two genera, Echinospongia (E, brichardi) and Spinospongilla (S.
polli), -are reported from the Pliocenic Tanganyika Lake; four other genera are known only from the
type locality: Balliviaspongia (B.-wirmanni) from Tmcaca Lake (Middle: Miocene), Cortispongilla (C.
baualsz) from Tiberias Laka (Pliocene); Mal. ia (M. inoides) from Nyasa Lake (Middle

F ) and 7 tvum (P. glob Ffom Lake Poso,

In this paper is described the new genus Makedia whose type species is Makedia tanensis from the
shallow-waters of thie Pleistocenic Tana Lake in Ethiopia. Encrusting sponges were smiall‘and cushion-
shaped under- littoral stones. The skeleton is a regular network of* o‘(eas hom completeiy simooth to

granulated and strongly spiny: None ectosomal differentiation is evi 5 leres and
are absent,

Summarising, all these freshwater sponge genera share the following characters: i) they are

pecific with the ion of Ochridaspongia; ii) they are known only from the type locality; iii)

they do not produce gemmules or statoblasts; and -iv) thay inhabit tectonic or voleani¢ lakes with high
of isms.. . Apart from.Echi brichardi-whose spiculation s very similar to

those of F P lepis, in.the other eight; g the skeleton is.a regular network of oxeas from smooth

to-varjously. spiny; the. entire.complex of traits shown by. the incertae sedis freshwater sponge taxa
(ISFS).is:extremely homogeneous:in contrast with, their-different taxonomic status at the genus level.
As-for Lubomirskidae and:Potamolepidae; the hypothesis of an adaptive radiation is. suggested by the
presence-of congeneric taxa-in different niches in a.continuous.environment; on the conirary, the
morphological similarities of ISFS genera fit better an evolutive process of convergence.

Key-words: taxonomy, ancient lakes, endemisms, biogeography, freshivater sponges

STUDY ON THE DISTRIBUTION OF BAIKALIAN SPONGES
Y. MASUDA', V.. ISKOVICH’, E. V. VEINBERG® & S. M. EFREMOVA®
'Department of Biology, Kawaski-Medical School, Okayama, 701-0192, Japan,*Liimological Institute

of the Siberian Division ‘of Russian Academy Science, P. O. Box 4199, Irkutsk 664033, Russia.
*Biological Institute, St. Petersburg State University, Si. Peteroboug 198904, Russia.

Freshwatér sponges are clasmﬁed inta three families. Spongilli idae and L

illidae are d widely distributed throughout the world, Potamolepidae are
found in lakes of Africa and South America, and Lubomirskiidae inhabit only Lake Baikal. One of the
characteristics of Spongillidae is gemmule formation. Gemmules are asexual bodies with a structure in
highly resistant resting:stages. Most Japanese sponge species form gemmules, but a certain species
which forms in the shallow zone of fakes, does not form gemmules-in deeper zones. Therefore we have
a great interest in the Lubomirskiidae of Lake Baikal which does not produce any gemmules. At
present, the taxonomy of some Lubomirskiidae is in a chaotic state, Farthermore, the recent distribution
of Baikalian sponges has. not been recorded. We decided to collect as many Baikalian sponges as
possible and to review their taxonomy and their disttibution in Lake Baikal: About.700 specimens were
collected, mainly from the entire littoral zone of Lake Baikal, but sorme specimens were collecied from
the Academishan ridge by a dredge survey, and others collected on diving surveys: Most of the
specimens . belonged to the family T irskiidae, with a few ging to the family Spongillidae.
Lubomirskiidae were classified into three genera.and eight species according to Rezvoy. Based on the
results of our study, our Lubomirskiidae specimens were tentatively classified into 4 genera and 11
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species. At the present, Lubomirskiidae are classified mainly by their spicules and skeletons not by the
form of the sponges (changeable due to substrate and water current), oscula or colour (thought fo not
contain pigment cells). The colour of green sponges.is owing to symbionts, zoochlorellag.

The Lubomirskiidaé species were distributed throughout the entire littoral zone of Lake Baikal, except
where the substratuih was sand, mud or pebbles. On the other-hiand, Spongillidac $pecies (Spongilla
lacustris, Ephydatia muelleri and Eundpius-sp.) were collected from only four stations. Lake Baikal
may be an in appropriate habitat for Spongillidae species. Spongillidae lack of presence throughout the
entire littoral zone may be due to; the amount of nutrienfs, wave action and water temperature.
Regarding nutrients, certainly. Lake Baikal is characterised by: oligotrophy when compared with other
lakes where many Spongillidae species Jive, but the limits within which the Spongillidae species can not
live is unknown. Lubomirskiidae may be accustomed fo poor food. Due to the weak and fragile bodies
of Spongillidae, they cannot live in an area of sirong wave action. But the wave action in deeper. zanes
is ‘weaker than that in shallow zone. In Lake Biwa, in Fapan, Spongillidae species can live at a depth of
30m, where the wave action is weak. In Lake Baikal, wave action is also weak at such a deeper zone:
But we ¢ould not find Sporigillidae even at a dépth: of 30m. We compared the maximum temperature in
Lake Baikal and ‘Lake Biwa during the-year at a depth of 30m. In Baikal, the maximum témperature is
about 6°C. On the other hand, in Lake Biwa, it is about. 10°C. The maximum temperature may be an
important factor for-the suivival of Spongillidae species. More detailed information on differences in
the two family habitats is necessary to resolve this problem; which is important in the analysis of
spicules in old sediment,

The spicules of freshwater sponges are very stable in old sediment because they consist of silica
comporients, such as diatoms, and. we are now studying the spicules of old sediment obtained from
drilling cores. Some spicules from sediments, believed to have been deposited there 4 500 000 years
ago, were found about 180m under Lake Baikal. If Spongillidae spicules are. found, we might
hypothesise the lake’s conditions as being similar to the Little' Sea near Olkhion Island at present. If we
examine spicules along the drilling core from surface to bottom, we might find successive changes in
the circumstances; Furthermore, if we should find new $picules not Seen in recent sponges, the new
finding would help us in drawing up the phylogenetic tree of freshwater sponges.

Keyword; fresinvater sponge, Lake Biwa, Lub
enviropimental conditions, sediment studies.

AN ULTRASTRUCTURAL STUDY ON THE CONTRACTILE PINACOCYTE OF
A FRESHWATER SPONGE

AKIRA MATSUNO', MASAAKI KURODA' & YOSHIKI MASUDA’

'Department of Biological Sciences, Facully of Life and Environmental Science; Shimane University,
Matsue 690, Japan. Department of Biology, Kewasaki Medical School, Kurashiki City, Okayama
701-01, Jupan.

Contractile cells in sponges were first observed in the:oscular diaphragm of marine species, Microciona
and Tedania (Bagby, 1961). They consisted of well-differentiated myocytes having myosin and actin
filaments, whereas in the freshiwater sponges, there are no teports of contractile apparatus or myocyes.

The oscular diaphragms -and body walls of freshwater sponges are contractible when stimulated,
Stimulation is effective whether it is osmotic, thernial, electric, etc. According to these observations on
sponges we hyp ise that pil in the oscular diaph ahd body wall must béar the
contractile apparatus, and we suggested in a previous report that these cells have a network .of
filamentous bundles. We subsequently attempted to structurally identify the contractile filaments of the
cell using the following methods: 1. Observations under light microscopy: 2. Observations under.
electron microscopy; 3. SDS-PAGE; 4. NBD-phallacidin staining; 5. Anti-actin gold conjugation.

Pinacocytes in these. sponges showed a flat and multiangular shape, measuring about Spm in didmeter
and 0.1um thick. Pinacocytés‘in the outerlayer of the oscular diaphragms and body wall had many
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bundles extending radially from the central nuclear'zone to the petipheral region of the cell, whereas
these bund]es were not observed in the inner pinacocytes. Bundles -were -easily stained using NBD-

Ol of thi showed these bundles are composed of many thin filaments of
about 4-6nm diameter. These bundles ran straight in the contracted state, and were distributed in the:
basal region of the cell. Thin filaments. in the:bundle were' clearly decorated ‘with anti-actin gold
conjugation. SDS-PAGE analysis of the: diaphragm-révéaled a protein band of 45KD. Thesé results
suplpon the idea that thin filaments of about 4-6nm in diameter in pinacocytes are composed of actin
molecules.

A freshwater sponge, Ephydatia fliviatilis; hasno.myocytes but has contractile pinacocytes with actin
bundles.

Key words: p ile.file , actin, ph

THE PHYLOGENETIC POSITION OF THE SPONGE SPONGOSORITES.
SUBERITOIDES DETERMINED BY ANALYSIS OF 28S RRNA GENE
SEQUENCE.

GRACE P. MCCORMACK', JAMES O MCINERNEY', MICHELLE KELLY-BORGES'"? & FLOYD
R. SANFORD*

Depallmenl of Zoology, The Natural History Museum, Cromwell Rd, Lundan SW7 5BD, UK.
*UNITEC Institute:of Technology, Private Bag 92025, Auckland, New Zeoland, *Biology Department,
Coe College, 1220 First Ave. NE, Cedar Rapids, lowa 52402-5092, USA.

A number of problems exist in the phylogen i ion of the spi ites suberitoides
that cannot be resolved on mol]:ho!oglcal grounds -alone.  Placing the sponge in the genus
Spongosorites divides this genus into two groups; a single shallow water species and many deep-water
species. Described differences between these groups- include; oxea size, aerophobic colour-change and
surface texture. Further; S: suber dordes shows an -affi mty with hadromerid sponges such as colour in
life, texture, arr of 2) [ tracts and the Jack of an aerophobic reaction.
In its association with hermit crabs and gastropods it resembles the genus Swberites. It also shows
similarities to species of Aaptos and some Polymastiidae, The DNA sequence of the five prime region
of the 28S ribosomal gene of S. suberitoides is compared with DNA sequences from hadromerid and

halichondrid species in a phyl ic analysis to resolve the position of this species,

Key words; phylogeny, morphology, DN4, 28S ribosomal gene
PHYLOGENY OF LITHISTID SPONGES
JAMES 0. MCINERNEY' & MICHELLE KELLY-BORGES'

Departmenl of Zoology, The Natural History Museum, Cromwell Road, Lovidon SW? 3BD, UK.
2UNITEC Institute of Technology, Private Bag 92025, Auckiand, New Zealand,

Kelly-Borges and Pomponi (1994) utilised partial 18S rRNA gene sequences to resolve 1elanonsh|ps
within lithistid ‘sponges (Porifera: Demospnn"lae) While their results lent weight 1o the growing
realisation: that the Order Lithistida is_polypl . their fons were | 1 by low tevels of
sequence variation. Our initial study souUht to evaluate the resolution potential between regions of the
188.and 288 rRNA genes within a group of selected Porifera. Approximately 1,300 bp of the 185
rRNA gene and a 5' region of the 285 rRNA gene were compared with the data of Kelly-Borges and
Pomponi (1994). Six taxa were selected which represented a gradient of relationships, ranging through
the taxonomic levels of genus, family and class. We found that the 700 bp of the 28S rRNA gene
presented.the greaxest potentml for resolution of this group of ponfera at the genus-and family level, ‘and
that this mol with mor rpott for the group. The smdy has
progressed to include a number of othel lithistid -and non-lithistid taxa.

Key words: Lithistida, 18S rRNA. 28S rRNA, phylogeny
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CLIONA LAMPA AND DISTURBANCE ON THE CORAL REEFS OF CASTLE
HARBOUR, BERMUDA

S:A. MCKENNA'? & J. RITTER'

"Bermuda Biological Station for Research. Inc., Ferry Reach GEOI, Bermuda. Present address:
Marine Laboratory, University of Guam, Mangilao, GU 96923, USA.

On reef regions of Bermuda, one of the most abundant populations of the boring sponge Cliona lampa
oceurs within Castle. Harbour. Historically, dredging and landfill for the construction. of an airfieid
{1941-1944) in the harbour caused changes in the cotal reef community structure. The resulting
ificrease in-sedimenitation and turbidity led to mass mortality, changes it species composition and age
distribution ‘of the coral (especially for Diploria:sp.; Dryer and Logan 1978, Cook et al., 1994). We
Thypothesised another ouicome of this disturbance was'an increase in-the distribution and abundance of
Cliona lampa within Castle Harbour. I the sponge was able to invade thie space made available by
death of the coral colonies, it should be reflected in the extent and type of substrate infested. Aha
posteri-field survey of Castle Harbour was conducted to determirie the extent and substrate type (coral
vs. non-coral in originy of C, lampa infestation, A field experiment was conducted to test the ability of
C. lampa to colonise Diploria sp. with and without live tissue coverage. Results from the field survey
and expeririient support our hypothesis. Following the disturbance, it appears the increase in substrate
availability combined with the deerease in competitors occurred at a time and place that favoured
colonisation by the sponge. In addition to alga¢ and corals, sponges miay be important to consider when
examining altemative states following disturbances in coral reef communities.

Key words: Cliona, coral reef fisturh , Bermuda,

THE PHYLOGENETIC HISTORY OF SPONGES IN PALAEQZOIC TIMES

DORTE MEHL

Institut fiir Pald logie, Fréie Universitéit Berlin, asse 74-100, Haus D, D-12249 Berlin,

Germany.

According to molecular biological analysis, the origin of the phylum Porifera dates back about 800 MY.
Thie first sponges were probably aspicular, like the oldest known sponge fossils Palaeoplragmodictyon
from the Late Proterozoic Ediacara. Early Cambrian Sponge assemblages were dominated by
Hexactinellida. but. already in. the fan also the Pi h {D: pongiae-Cal 1a .
were well The can be as a stem lineage representative of this
group. Early Cambrian Calcarea comprise of modern appearing forms as well as ‘the exclusively
Palaeozoi¢ Heteractinellida and Polyactinellida, ‘the lattér group exhibits tritadiate calcitic spicules,
which are probably a constituent chamcter of the taxon Calcarea.

Within the Demosponglae the tetraxone is considered the basic: spicular symmetry; from which the
other spicula-types are derived. from the Early Cambrian, which are in the size Tange of
d show well ped central canals, may have ped from

whereas the latge Middle Cambrian sigmata the may be derived oxeas. This means that the
differentiation in mega- and microsclerocytes known from recent demosponges may have taken place-at
a later stage: The first desmata-bearing demosponges. ("Lithistida") of the group Anthaspidellidae;
Orchocladina, are from the Middle Cambrian and probably originated from reticulated monaxonid
prectirsars olose to the. Hazeliidagé. During the Late Ordovlclan, the chiastoclones developed from
and the Pal: ic groups Tr ladina and Sphaerocladina may be
derived from chiastoclonellid ancestors. Contraryto widely accepted hypotheses, there seers to be no.
direct p! ic line from the O ladina to the modern Tetracladina, since the origin'of tetraxial
desmata from anaxial chiastoclones s very unlikely. The earliest true tetraclones with definite axial
canals are ‘documented from the Permian Jereina, whereas the first phyllotriaenes of the modern
spirasterophorari type ave known since the Late Triassic. The "megamorine" Saccospongiidae probably:
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originatéd from a monaxonid group ¢lose to the Hali ti but the P: ic helocl and
megaclones as well as the elongate thizoclones.of the Haplistiidae ate not considered phylogenetically
linked to the modern Megamorina. -or Rhizomorina. Because of their skeletal architecture; the
P: iidae-and Orchocladina‘as well @s theTricr ladina and Sp} ladina, which

probably evolved from thie Or are attributéd to the

Mesozoic and Recent Rhizomorina are characterised by skeletons of exclusively rhizoclone desmata
with sigmaspires as microscleres, but the Jatter are unknown from the fossil record and almost certainly
have no connection with the sigmatophoran sigmata, which are known since the Cambrian. At the end
of the Permian, the Palacozoic "Lithistida', maybe with the exception of the Sphaerocladina, had all
become extinct. Against-widely. accepted ideas, there IS probab[y no phylogenetic link from. the
Tricranocladina to the modern Corallistidae (Di ). The ‘hich-have recently
been documented. also from the Early Palagozoi¢, may have lead to t]\e Mesozoic Nedsphaerocladina,
but.n6 connection can be dpcumemed betweeil these groups and Recent genera often attributed to the
Sphaerocladina, such-as. Cricimbe. or Vetulina. Lophocalthrops. of fhe Plakinidae first occurred in. the
Early Carboniferous.-and -are -connected: by transitional forms to the candelabra of tlie. moderi
Homoscleromorpha, known sitice the Early. Cretaceous. The Plakinidae spicules probably originated
from:the sanie type.of tefraxones, Which lead to the first dichotriaenes in the Early Carboniferous. Thus
the Plakinidae/Homoscleromorpha are probably: the sister group of the Spirasterophora, to which most
modem "Lithistida" belong.

Key words: phylogeny, Palaeozoic sponges, skeletal trchi . Caledrea, Dy
Hexactinellida

TOWARDS A PHYLOGENETIC SYSTEMATICS OF THE FOSSIL
HEXACTINELLIDA

DORTE MEHL

Institw fiir Paldontologie, Freie Universitdt Berlin, Malteserstrasse 74-100, Haus D, D-12249 Berlin,
Germany.

The vast majority of all fossil hexactinellid taxa have been described from the Mesozoic. This is due to
the rich of b inellids i the well d. Jurassic and Cretaceous strata.of Europe, and
to the generally larger preservation ‘potential of the rigid Mesozoic hexactinellids compared to the
predominantly non-tigid Palacozoic ‘ones. Nevertheless, most of the: main hexactinellid taxa:can be
traced back to the Early Palaeozoic. Isolated hexasters of the Hexasterophora occur in the Early
Ordovician, whereas the earliest Amphidiscophora aré documented from the Late Silurian, and the first
hexactinosans are known from the Late Devonian. However, the bulk of the Palaeozoic hexactinellid
sponges; although well estab]lshed as monophyletic groups, cannot definitely be atmbuled to any recent

taxon and require an fossil-based systematics. The Early Pal P idae and

Hintzespongiidae are denved from a reticulate hexactine-bearing -ancestors, probably close the

p of the ip, which can be regarded as the adelphotaxon of the
i The Di jidae s.str., which are , probably afso originated from

the Mattaspongia-stem lineage, and did L1|e modemn Sceptrulophora (Clavularia-! Scopu}ana 1axon),

which have recently been lracad back to lhe Early P it lhrough the of

scopules: The Brachi the i may be ibuted to the

amphidiscophorans; because of the great similarity in skeletal architecture between Strobilospongia and
the modern Hyalonematidae. However, the systematic affinity of many Palaeozoic lyssacine
hexactmelhds wh]ch appeﬂr or were in fact pnmmve including. most Early Cambrian genera such as

1la and ica, s still uncertain, and these taxa have to be classified
wmnn the probably Pl ic grouping "R i ha"',

From the end of lhe Permlan all major Palaeozoic hexactinellid groups had become extinct, and the
are by modern forms, mainly Hexactinosans and Lychniscosans.
“Lyssaclnosa which comprlse the majority of Recent hexactinellid taxa, ave not commorily found in

the but. there are some i occarrences, from which Recent genera can be
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identified. Regadrella.of the Euplectellidae is known with several species from:the Cretaceous, andthe
first species of the Hyalonematndae, Hyalornema eretaces, has been described from the. Campanian, but
there.are more ished Late C of this group and also of the Rosselliidag
from the section of Amager (Denmark) still to be described. The first definite. lychiniscosans are: known
since the Middle. Jurassic, and thé group reached its ‘maximal diversity during the Late Cretaceous.
Probably, this group did not arise from the I i but as the adelph of some lyssacine
group, maybe the Euplectellidae. Today the L i have become almost extinct, so the exact
systematic attribution of the Mesozoic faml.hes and genera to Recent ones is in most cases not possible.
The. same thing is true to many ; although Recent genera have now been
identified from Late Cretaceous strata, which allows an imation of the d ics at
least for the Late Mesozoic and Tertiary. However, stili many Cretaceous and -most. Jurassic
hexactinosans traditionally classified in: the grouping “Inermia”, such as the Casearia-Porospongia-
group, cannot' be definitely attributed within the Recent systematics, but have to be subject of a
phylogenetic-systematic approach based on fossil representatives only.

Key words: W, ics, He inéllida, fossils

THE GENUS ERYLUS GRAY, 1867: A REVISION OF BRAZILIAN SPECIES
'WITH DESCRIPTION OF A NEW SPECIES (ASTROPHORIDA, GEODIIDAE)

BEATRIZ MOTHES', CLEA B. LERNER® & CARLA M.M. DA SILVA®

! Museu.de Ciéncias Natwrais, Fundagiio Zoobotanica do Rio Grande Sul. Av. Salvador Franga, 1427,
CEP 90690-000, Porto Alegre, RS, Brazil. Cléa B. Lerner, Museu de Ciéncias Naturais, Fundagdo
Zoobotdnica do Rio Grande Sul, Porio Alegre, RS; Brazil & Universidade de Sdo Paulo, SP, Brazil,
Carla MM, da'Silva, Museu de Ciéncias Naturais, Fundacdo Zoobotdnica do Rio Grande Sul, Porio
Alegre, RS, Brazil & Universidade de Sdo Paulo, SP, Brazil,

Before this study the genus -Ervius was represented along the Brazilian coast by the following species:
E. jormosus Solias, 1886, E. cornens Boury-Esnault, 1973, .E. topsenti: Lendenfeld, 1903 and £
oxyaster L 1910. The ination of these speciés .and additional material under SEM
analysis showed the necessity of revision, aliowing the detection of hew species.

The most of the- examined material was dredged from 12.8 to 918m in depth carried out under the
auspices of: Diretoria. de Hldrooraf ia e Navegapao da Mannha (DHNM), Brazil; Departamento de
Recursos Pesquei da Superil de D do Nordeste (SUDENE), Brazil
Pontificia Universidade Catélica do Rio'Grande do Sul (PUCRS), Brazil; Projeto dos Recursos Vivos
da Zona Econdmica Exclusiva (REVIZEE/NE), supported by Universidade Federal de Pemambuco.
Brazil: Projeto dos Recursos Vivos da Zona Econdmica Exclusiva (REVIZEE/SUL), supported by ©
Fundagdo Universidade do Rio Grande (FURG), Brazil; “Programa Rio Grande do Sul-I" (PRGS-I),
supported by Universidade de Sdo Paulo ¢ Governo do Estado do Rio Grande do Sul, Brazil; Projeto
Talude, Fundagdo Universidade do Rio Grande (FURG), Brazil; Britanic Expedifion H.M.S.
“Challenger”; French Expedition “Calypso”. Two specimens.were collected by Scuba-orNarghilé (0-
30m). Dissociated spicule mounts, thick sections and preparations for SEM study were made using the
methodology of Mothes (1996). The reexamination of material detected the presénce of £. alleni; a
Caribbean species. with a southern limit at the coast of Rio Grandé do Sul state (31°20°S - 48° 40°W)
and three new species: one separated from . oxyaster (Galapagos), which is probably its sister-species;
another from E. fopsenti (Azores), based on morphology of aspidasters, and a third, which possesses
globose aspidasters similar-to the sterrasters of Geodia: These globose aspidasters unite a species
group' which also includes E. topsenti Lendenfeld, 1903, E. geodioides Burton & Rhao, 1932 (Indian
Ocean) and E. polyaster Lendenfeld, 1907 (South Africaj. Moreover, currently under study- are
speciméns of Geodia from the Brazilian coast possessing “sterrasters™ identical to-the aspidasters of
Erylus: Theréfore, the term “aspidaster”, which characterizes Ery/us, should probably be-changed to
stérraster because of priority:

Key words: dstrophorida, Geodiidae, Erylus, revision, new species, taxonomy, brazilian coast
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THEONELLAPEPTOLIDES FROM THE DEEP-WATER NEW ZEALAND
SPONGE LAMELLOMORPHA STRONGYLATA

S.LI', J. W. BLUNT', E. J. DUMDE!', M, H. G. MUNRQ', L. K. PANNELL & N. SHIGEMATSU®

'"Department of Chemistry, University of Canterbiry, Christchirch, New Zealand. *Laboratory of

Analytical Chemistry, NIDDK, NIH, Bethesda, MD.20892-0805, USA.

The deep-water marine sponge, Lamellomorpha strongylata, was collected by benthic dredging at 80 m
on the Chatham-Rise (200 kin off the East:Coast 'of the South Island.of New Zealand). Besides the
previ reported Jyculins, inami and swirholide H, five new tridecapeptides,
theonellapeptotides IIla, b, c, d-and.e, were obtained.

The following strategy was used for determining the structures of the theonellapeptolides.

+  the amino-acids were established by GC/I ing acid is and derivatization

+  methanolysis gave a linear peptide, which was d by tandem mass

+  isobaric residues were distinguished by 2D NMR experiments.

+  defailed.analysis led to the complete NMR assignment.

. ;}Il; absolute stereochemistry of 1le was determinéd by X-ray crystailography coupled with chiral
LC.

»  the stereochemistry of the other peptides were eéstablished by an LC/MS method.

P ¥

X

—CO—i
Vai—C0—CH,0CH,q Theonelapeptotides M to e

Thr-

N-MEPAIE —m ¥ —— Z ——m pAla (@) XeNMEHyMot YaVoi Z=N-Moig
(o) X<NMeAlz, Yeval, ZeN-Meie
(© Xelow, YeN-MoAld, 2:N-Melle
N:-MeLeu (d) X<N-Meteu, YeVai Z=N-MeVal
(e) Xsh-Meleu, YsVal Z-N-Mele

I N-Me Alam—— N lie:

Theornellapeptolides 111b, ¢, d and e showed mild cytotoxicity against P388-cell line, but Hfa was very
much less cytotoxic. This.implied that the second residue from N-terminus (X) plays a Key role in
maintaining bioactivity.

A. c_omparison with the known theonellapeptolide 1d suggested that the crystal structure of Ille is
sirhilar to that of 1d although four residues are changed and- the ring size is 36 in1lle, not 37 as in 1d.

The: theonellapeptolides  from the T and 11 series have all been isolated previously from Lithistid
sponges, ‘while those from the 111 group are nominally from a different sponge order. A key question
still to be adressed is whether or not all three groups of peptolides have a similar, or comparable,
symbiont origin?

Key words: pepfolides amino acids, nmi- spectroscopy, lc/ms, gefms, chiral hple, X-ray

crystallography, symbionts, Lithistida, Theonella sp., Lamellomorpha strongylata, New Zealand.

AN EVALUATION OF BIOCHEMICAL, MORPHOLOGICAL AND
CYTOLOGICAL DATA SETS FOR THE PHYLOGENY OF THE
HOMOSCLEROPHORIDA (PORIFERA, DEMOSPONGIAE)

GUILHERME MURICY

Department of Zoologia, Instituto de Biologia, Universidade Federal do Rio de Janeiro. Cidade
Universitdria, C.C.S., blocco . 21941 Rio de Janeiro, RJ, Brazil.

A cladistic evaluation of the. phylogenetic information contenit of three- iridependent data sets
(allozymeés, morphology, and cytology) is made in a phylogenetic analysis of ten Mediterranean species
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representing four genera of the sponge order F ida (D iae). Two

genera (Oscarella and Pseudocorticium) ‘and two genera with siliceous skeletons (Plaking and
Corticium) were studied to évaluate the validity of the traditional classification with two famities
Plakinidae and Oscarellidae, respectively, with and without skeleton. Discodermia polydiscus
(Tetractinomorpha) was. used as.the outgroup. Consi indices; i i character
congruence and randomisation tests were used to analyse ¢ongruence within-and between data sets.

The allozyme data: set produced poorly resolved and highly incongruent trees, probably réflecting
saturation of homoplasies due to high genetic divergence between the species studied. Allozymes were
informative only at the infragerieric.level. Cytological data showed intermediate resolution and was the
only set that supported the monophyly of the Oscareltidae, although it also supported the paraphyly of
the genus Plakina. Cell composition was more. in ive for the aspiculate species and at the deepest
branches, being ry to the mor gica) set. The morphological and ined analyses
were both completely resolved and well supported, except at the most basal branches. These sefs
suggested topologies which differed only in the placemerit of Pseudocorticiunt jarrei ot Corticiynt
candelabrum as the most. basal ingroup branch. The allozyme, morphological and combined sets
supperted. the phyly of the..O: flide. The morpliological and-the bined sets were
considered more consistent -and accurate than the other sets, but the monophyly of Oscarellidae
supparted by the cytological set cannot be completely discarded.

bowice il hol

Key words: H P ) P d zynies, phology; cytology

ANTIMICROBIAL ACTIVITY OF CARIBBEAN SPONGE EXTRACTS

ROCHELLE W. NEWBOLDY', JOSEPH R. PAWLIK', PAUL JENSEN? & WILLIAM FENICAL?

iy of North Carolina at

'Biolagical Sciences and Cemter for Marine. Science Research, Unive
2

Wilmington, Wilmington, North Carolina 28403-3297, USA. *University of California, San Diego,
Seripps Institution of Oceanography, La Jolla, California 92093-0236, USA.

Marine sponges produce a diversity of unusual chemical compounds, but the ecological functions of
these metabolites remain largely unknown. Organic éxtracts from 33 Caribbean sponges were assayed
against a panel of 8 marine: bacterial strains to determine if sponge secondary metabolites have

i igi antimicrobial effects. The test panel was comprised of an opportunistic
pathogen (Vibrio parahaemolyticus), a common fouling: bacterium (Deleya marina), and strains
isolated from seawater and higalthy and necrotic Caribbean sponges. Extracts were tested for antibiotic
activity at concentrations that wefe volumetrically equivalent to those found in sponge tissues (i.e..
‘whole-tissiie concefitrations). Bioassay results revealed that 16-species extracts (48% of those tested)
exhibited antibiotic activity against at least one bacterial isolate and that the necrofic sponge isolates
were the most sensitive test strains (inhibited by 40% of the extracts). Extracts from Amphinedon
compressa, Amplimedon erina, Aplysing lacunosa, Ptilocaulis spiculifera and  Teichaxinefid:
morchellum inhibited the Targest numbers of tést strains and exhibited the most potent antibiotic
activities with values frequently exceeding that of the control autibiotic (Gentamicin). The. pattern:of
antimicrobial activity was different for 15 of the 16 active species indicating that diverse taxa do:not.
produce similar antibacterial metabolites. In total only 23% of the extracts/bacterial interactions.tested

activity ‘indicating that pi members of the Caribbean ‘sponge
community do not generally produce d-spectrum -antil fal boli All the extracts:fror
species- that exhibited antibacterial activity also deterred feeding by reef fish in a. previous:stud
ing that some st ites may have evolved with multiple functions. Stevensine;

2, y
compound from Teichaxinella niorchellum Known to deter feeding by predatory reef fishes, exhi
weak antibacteriat activity, suggesting that this potent feeding deterrent is riot solely responsible: fo
antimicrobial activity defected in the crude sponge extract.

Key words: antimicrobial, antibiotic. secondary metabolites, chemical defense, ecology



54 ABSTRACTS

A TAXONOMIC KEY TO THE MARINE SPONGES OF NORTH CAROLINA.
SCOTT NICHOLS
4754C Seahawk Sq. #4, Wilmigton:NC 28403 USA.

A taxonomic revision of thie marine sponges of North Carolina and adjacent areas was compiled and
arranged info a key for idéntification purposes. Although no new data were reported, corrections, were
madé with regatds to. taxonomy, nomenclature, jargon, and descriptions. There were 50 genera and 70
species feported. ‘Of these, 9 have been previously described from higher latitudes, 45 from lower
Jatitudes, 6-are endemnic to North Carolina, 6 are abundant along the entire eastern seaboard, and 4 are
reported in aress othier than the westém Atlantic. The most recent survey of the sponges of North
Carolina was done in 1960 by Geotge Wells, ef al.. Since then, 30 percent of the taxonomy adhiered to
by Wells has been revised. Fonifeen genera have been assigned to' new orders, there have been 4
corrections at the genefic leveland 5 corrections at the species level. An extensive glossary, including
figures, isincluded for ease of use.

Key words: systematics, taxonony, North.Carolina, key

THE RELEASE OF ALLELOCHEMICALS BY THREE TROPICAL SPONGES
(DEMOSPONGIAE) AND THEIR TOXIC EFFECTS ON.CORAL SUBSTRATE
COMPETITORS.

GREGORY K. NISHIYAMA & GERALD J. BAKUS

Departiiint of Biological Scierices, Universiiy of Southern California, Los Angeles, California, USA,
90089-0371.

‘Three sponge species (Ds sp., imedon sp. and Halichondria sp.) from Mactan Island,
Philippines, were shown to release allelochemicals directly into the water. These allelochemicals were
deémonstrated fo be foxic to one or more scleractinian ¢oral species (Porites sp., Pocillopora sp. and
Acropora sp.) and, for two of the sponges tested, to one hydrozoan coral (Millepora sp.). The five coral
species tested were both numerically and spatially dominant organisms at the study site. The toxicity
tests. included exposing corals bought into the laboratory to water that had been conditioned by. the
sponges. The responses of each coral species to-each sponge allelochemical varied. Deiidroxea sp:
allelochemical was found to be highly toxic- (51-75% average tissue- death) to both Pociliopora sp. and
Acrgpora sp., and had only a weak effect (11-25% average tissue death) on Porifes sp. Amphimedon sp.
and Halichondria sp. were only weakly toxic to Porites sp., and moderatély to weakly toxic to
Millepora sp. Neither sponge was toxic towards the other coral species. Montipora sp. was not affected
by allelochemicals’ from any of the sponges. Species compasition and. the occurrence of dead coral
around 18 1o 25 individuals of each’ sponge species were recorded. No particular coral species was
regularly found adjacent to the sporiges. In all cases, although dead coral was noted in many positions
around the sponges, thosé locations in the direction of the current atways consisted of dead coral space.
‘This might support, although not confiri, an allelopathic effect. The influence of allelochemicals on the
small scale and large scale spatial structuring of coral reefs is discussed:

Key words: allelochentical, coral reef, toxicity, spatial competition
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OPTIMISATION OF THE GROWTH MEDIUM FOR ANIN VITRO SPONGE
CULTURE .

RONALD OSINGA, JOHANNES TRAMPER & RENE H. WIJFFELS

Wageningen. Agricultural University, Food and Bioprocess Engineering Grotip, P.O. Bax 8129, 6700
EV, Wageningen, The Netherlands.

The search for useful natural products within the phylum Porifera has yielded many compounds with
potential value for the pharmaceutical industry and the anti-fouling industry. However, supply of
sufficient sponge mai¢rial hias hampered the further P of thege compounds. Biotechnological
produiction of sponge biomass may bridge the gap between discovery and commercial production of
these sponge metabolites.

In this study, the tropical Tido-Pacific demosponge species Pseudosuberites andrewsi (Kirkpatrick) was
used-as a model organism for the development of a method for in vifro sponge cultivation. We managed
to maintain a culture of this species for an unlimited period under the following conditions: a
continuous flow-of artificial seawater, containing 100-250 pM sodiummetasilicate as a source of silica
for the:sponges, a ty coristant (annual variation between 23-and 28°C) and a nearly
constant saliity and pH. Batch cultures of the microalgae Chlorella vulgaris and Rhodomonas sp. were
regularly added as a food source. It was observed under the miicroscope that these algae were actually
taken up by the sponges.

Three growth experiments were camiéd out in which explants of P. andrewsi were fed continuously
with either Chiorzlla, or Rhodomonas, or a combination of both algae. Differences in growth rate
between these explants will indicate a quality difference between the- three food regimes. Two-
dimensional growth of the ‘explants was monitored by photography. Preliminary results suggest that
growth can be considerable (up till 30% per day). However, daily variation and the variation between
differerif explants was miuch larger than differences between the three food regimes. Some explants did
not grow at all. Experiments are under way with larger explants. of which the underwater wet weight
will also be monitored as an alternative measure for growth. .

We are currently studying how-we can enhance the growth rates of the sponges. An important factor-in
this respect is-the quality of the food souurce. Generally, an important quality aspect for algae as food in
aquaculture is their fatty acid it fally Poly-L Fatty Acids (PUFA’s) are vital
for many physiological functions in living organisms. Most animals are hardly able 1o synthesise
PUFA’s, and obtain these compounds from. their food, Hence, the PUFA-composition of the algae that
arefed to the sponges shouid be in with the bali i of the sponges. Samples
of both sponges-‘and algae were taken fo. ine their.fatty acid position. Preliminary results®
suggest an important rofe for 18:1 oleic acid as a building block for PUFA’s in andrewsi.

Rey words: 1 vitro cultivation, Pseudosuberites andrewsi. growth measurements, fatty acids

RELATIONSHIP BETWEEN SPONGES AND A TAXON OF OBLIGATORY
INQUILINES: THE SILIQUARIID MOLLUSCS.

MAURIZIO PANSINI', RICCARDO CATTANEQ-VIETTE & STEFANO SCHIAPARELLE

stitiito di Zoologia dell"Universits, via Balbi 5, I-16126 Genova, Italy. *Ist. di Scienze Ambientali
Marine, University of Genoa, Corso Rainusso 14, I-16038 S. Margherita L, Italy:

The associations among sponges and marine invertebrates are manifold and of different type, but just a
few of them may be considered as compulsory. Some mesogasteropod molluscs are adapted to live
embedded into a matrix, which can be sediment, coral or sponge tissue. The. latter is the case of
Siliquariid molluses which can. be considered as obligatory inhabitants of sponges, because no. free
living species are known, and they were always recorded either embedded or partially covered by a-host
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sponge. Siliquariidae is a small family (two"genéra and about fifteen species) with @ circum-tropical and
temperate distribution. The scant information. till now available on their association with Porifera is
limited to not more than 15 records, mostly by sp logists, because matacologists usually store dried
specimens with.accurately polished shells, with a few, if any remnants of the host-sponges.

We have analysed in this study about 50 sponge specimens hosting Siliquariids coming from the
Mediterranean ‘Sea, the Eastern Atlantic; New Zealand, Philippines and New Caledonia at depths
ranging from {0 'to 440 m.

A close species specific association has not been till now ascertained, however Siliquariid molluscs are

hosted by a restrict number of sponge families. It seems probable that the characteristic required by the

host molluscs is a compact and rigid sponge skeletal structure, resulting from a radial organisation-or

from a high spicule density. Siliquariids, in addition, are fhainly deep-water organisins and are so
iated to the sponges which are most freq ly present in that environment.

When Siliquariid larvae settle on the sponge surface their larval shells (protoconchs) are scon partially
overgrown by the host. As soon as the mollusc begins its developmeiit it opens a slit all atong its length.
The relationships betwéen the spange aquiferous system and the mollusc occur through this slit, and
have been studied by x-ray photographs-and resin injections into the system: in order to obtain casts.

The associated animals may show different growth rates. The mollusc, however, is able to conform ta
the sponge development by transversally cracking the shell and varying ifs curvature. The main shell
aperture, in fact; leading to the mantle cavity, has to'be maintained on' the spongé surface. The water
flow entets this aperture, is filtered by the gills and then expelled through the slit. Castings. have
demonstrated that tlie. moliusc. is able to modify the shape of the longitudinal slit-adapting it fo the
exhalant canals: The slit becomes transformed into- a series of contiguous holes that communicate with
the exhalant canais. This behaviour was also observed in two Tenagodus species hosted by the same
Spongosorites specimen, which, notwithstanding their different size, modify the slit and hole dimension
in order to maintain alike the outflowing area o match with the sponge aquiferous system.

It seems clear-- at this stage of the study - that the mdin ad ges of this form of iated life.as
protection against predators, defensé from sediment clogging of the slit, increased feeding efficiency are
in favour of the molluscs. Minor benefits, apart from an increased water outflow and energy saving, can
be inferred for the host sponge. The latter, however, seems not to be negatively affécted by the
Siliquariid presence, and is able to maintain, through its plasticity, its original skeletal structure.

This form of strict and i iation between filter-feeders may be correctly interpreted as
commensalism, because a direct food uptake by the sponge, from a water flow already passed through
thie mollusc'etenidia and contacting just the exhalant canals seems improbable; whilst everi the sponge
certainly gets some advantages from' the remarkable increase of water circulation all around its body.

Key words: Sili ids iati Iii " . 5 .

PREDATION ON CARIBBEAN SPONGES: THE IMPORTANCE OF CHEMICAL
DEFENSES.

JOSEPH R. PAWLIK

Biological Sciences, UNC-Wilnrii iy NC 28403-3297 USA.

The conventional view has been that the impact of predation on Caribbean reef sponges is minimal:
generalist predatory fishes are deterred by sponge spicules and chemistry, while the few spongivorous
fishes are: feeders that ci istry by eating small -amounts of many different
sponge species. New data suggest that this traditional view needs. to be re-examined. Generalist
predatory fishes are deterred by chemistry, but not by structural elements, toughriess, ot nutritional
quality of sponge tissue. Spongivorous fishes are not smorgasbord feeders, but instead choose to eat

i sponge species. it peri reveal that the grazing activity of
spongivorous fishes restricts certain sponge species to refugia, including cryptic habitats on the reef and
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mangrove and grassbed environments, where. these fish are absent. Chemical defense plays -an
important role in the ecology of sponges on Caribbean reefs.

Key words: chemical defense, predation, Caribbean, ecology

RESOURCE PARTITIONING BY CARIBBEAN CORAL REEF SPONGES: I8
THERE ENOUGH FOOD FOR EVERYONE?

ADELE J. PILE

The Flinders University of Southern Austialia, Department of Biological Sciences, GPO 2100,
Adelaide, 5001 S.4., Australia.

Sponges are known to. graze primarily on the ultraplankton fiaction (plankte < 5 um) of the water
coumn ity and have been implicated as the primary coral reef consumers of uln“ap]a.nktom On
Pacific reefs, 90% of the ultraplankton is removed from water that passes over a reef’ anfi it has bee'n
suggested that this is the result of sponge grazing. In the Caribbean sponges are the dominarit .bemtluc
invertebrate: Concurrent with this high biomass the sponge community is very div_ersel with
morphologiés fanging from encrusting to massive. The high abundance anfl speci.e_s d‘wersnty of
sponges coupled with oligotrophic conditions commeon to coral reefs _could require partitioning gf food
resources between the sponges. i addition, height above the bottom is theorised to significantly impact
food availability and thereby grazing.

I characterised the diet and refention efficiency of three cooccuring species Of sponge-at Chub Cay
Reef, Bahamas (25022'82" N, 77051'93" W). The erect tube sponge Cnl]yqungia vaginalis, the
mounding sponge.Spongia-tubulifera, and very smali Aplysina fistularis were conspicuous, and common
members of the benthic. community and had mean heights above.the substrate of 22.5, 7.0, and 1.2 cm
respectively. Ambient and exhalent current water samples were collected by snorkelers and analyseld
for ultraplankton using flow cyiometry. C. inalis retained only i ¢ typ x
with an efficiency of 90%. In contrast, the diets of S. tubulifera and 4. ﬁ.ymInnsAwere more reflective
of the overall water column i isting of ic- bacteria, ‘Prochlorococcus,

P ja ‘and phic  pi ryotes, S. tu had retention
efficiencies of 41, 29, and 86% for heterotrophic bacteria; 7 X Bl:]d svrech yp
cyanobacteria respectively. Retention efficiencies were highest for A. fistularis. the smallest sponge,

= o5 5 . i
with 96% for heterotrophic bacteria, 95% for Proc . '99% for YD
ia and 100% for- ic pil otes.

Itis interesting to note that food availability increased closer to the ber_)tth,_ Ul}mplankton abundance
was extremely Tow (< 10" cells mi™) 22 cm above the bottom and availability increased c!oser to the
benthos such that an order of maghitude more ultraplankton cells were available to S. wubulifera and‘A.
fistularis. Overall low abundance of food particles.22 cm above the benthos may be preventing
effective capture by the choanocytes.. Interspecies competition for fqod resotirces is most likely the
cause of the résource partitioning found at this reef rather than competition between sponges.

Key words: ultraplankion, feeding, resotirce partitioning: Caribbean

MESO-CENOZOIC HISTORY OF THE SILICEOUS SPONGES WITH RIGID
SKELETON

ANDRZEJ PISERA
Instytitt Paleobiologii PAN, ul. Twarda 51757, 00-818 Warszawa, Poland.

; i and Lychni (! inellida, Hexasterophora) and Lithistida (informal group-of
D iae with fused I spicules called desmas) having fused skeleton, are among;the;:
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most common fossils in. the rocks of certain ages. The: oldest Hexactinosa are known from the Upper
Devonian of Poland but the next fauna of this.type is known from'the Upper ‘Tridssic, while the oldest
Lychniscosa occur in the Middle Jurassic {Bajocian)-of southern Hungary. Today, Hexactinosa are still
an important element of relatively deep-water environinients mostly in tropical areas, but common also
in colder waters. Lychniscosa, on the other hand, which are represented by numerous taxa during the
Late Jurassic till Tertiary, are today a relict group represented only by 3 species and 2 genera occurring
exclusively in tropical (but cold) deep-waters. Some lithistid:groups (Megamorina, Rhizomorina) have
clearly Paleozoic roots, while the rest (Tetracladina, Dicranocladina, Didymorina and Sphaerocladina)
originated during the Mesozoic; amang them only Didymorina are extinct.

The distribution of large faunas of bodily preserved (intact) fossifs sponges during the Meso-Cenozoic
is rather punctuated and limited to-certain periods of time: the largest known periods for such faunas are.
associated with the Upper Jurassic, Upper Cretaceous-and the Miocene rocks. The intérprétation of the
evolution of these sponges has been difficult due to such large gaps separating these faunas and the fact
that-at the'genus lével, compatisons are made of very different taxa. Such patterns of distribution have
been interpreted, at least for lithistids, by Righy (1983) as the result of “selective preservation -and
discovery, not one of original limited diversity and density”. This interpretation has found partial
support in more recent discoveries: of the important Upper Triassic (China), Middle Jurassic: (Spain,
Hungary, India), Eocene (Spain, ltaly, Turkey) and Miocene (Spain) faunas of such sponges in various
parts of the world. Generally. however, the pattern of punctuated record. of large sponge faunas is
preserved These new discoveries, combined with earlier known -vccurrenices, clearly points to the

of'sea level in lling such distribution: all large faunas of'siliceolss sponges with rigid
skeletons are associated with the periods of high sea level during the Mesozoic and Tertiary (and it
seems that this pattern is valid also for the Paleozoic s well in the case.of Hexactinosa). This may be
due to sponges colonising new, vast, relitively deep-water areas, which were not available during lower
sea level periods; sponges of these groups existed only in relatively rare refugia, as in many.cases today.

It has been long known that numerous Recent hexactinellid genera occur in the Upper Cretaceous rocks;
the: recently discovered sponge faunas strengthen this pattern by showing the presence of the genera
known from the Upper Jurassic also.in the Triassic, and other Jurassic and Cretaceoues genera in the
Tertiary, thus pointing to the extremely conservative nature of these sponges at the genus level. The
Eocene faunas of both lithistids and hexactinellids with rigid skeletons show close affinities rather with
the Upper Cretaceous faunas, than with Recent ones, indicating that K/T boundary was relatively less
important for these groups of sponges, than for othet organisms,

Key words: i L Lithistida, Me ic, Cenozoic, history.

SETIDIUM OBTECTUM SCHMIDT, 1879 REDISCOVERED
ANDRZEJ PISERA
Instytut Paleobiologii PAN, ul. Twarda 51/57, 00-818 Warszawa, Poland.

The rhizomorine lithistid genus and species Setidiun obrectum has. been established by Schmidt (1879)
based on’ a unique: specimen dredged off Havana from the depth of 128-240 fathoms, Its curious
morphological character, namely the occurrence’ of numerous bunches of very long oxeas protruding
fromy: the inner (upper surface) of the -cup, makes it a very characteristic form. As a fesult of ifs
incomplete description, and the fact it had never been found again, its systematic position remained
obscure.

Lendenfeld (1903) regarded it as a synonym of Leiodermatium Schmidt and placed it within the family
Leiodermatidae Lendenfeld, which encompasses rhizomoririe lithistids without microscleres. Van. Soest
and Stentoft (1988) placed Seridium obtectum among rhizomorine lithistids of the family Siphonidiidae
Sollas, which is ised by an 1 skeleton p of ‘desmas without zygosis and no
microscleres.

Recently, new, rich material of tliis sponge has been discovered in a coliection of sponges housed in the
RSMAS (Miami University), dredged in several settings of the Caribbean. The investigation of this
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‘materidl, and its comparison with the holotype preserved in the Schmidt collection at the Museum®of’
Compérative Zoology, Harvard University, permitted me to establish taxonomic position of this genus.
and species. Its choandsomal desmas are typical domy rhizoclones, while ectosomal spicules are
mostly amphlmes formmg a dense tangential layer; they show all transitional forms to rhizoclones.

dorny leres have been found both in the holotype and the new material.
As a result Setidium obtemmr Schmidt, 1879 should be attributed the family Scleritodermidae Sollas.
The presence of sigmaspires and rhizoclones, as well as the ectosomal skeleton of amphioxes makes
this genus very close to the genus Seleritoderma Schmidt 1879.

Key words: Rhizomoyine lithistids, Setidium, sysfematic position

RESEARCH ON THE NATURAL DYNAMICS OF SOME STRUCTURALLY
DOMINANT TROPICAL SPONGES AND OTHER SESSILE FAUNA

CR.PITCHER', T.I. WASSENBERG', G.P. SMth{‘,«M. CAPPQ?, J.N.A, HOOPER® & P.J,
DOHERTY?

'CSIRO Division of Marine Research, PO Box 120, Cleveland, Qld. 4163, Am‘b atia. *Australian
Institute of Marine Science, PMB No. 3, Townsville MC, Qld. 4810, Australia.” *Queensland Museum,
P.O. ‘Box 3300, South Brishane, Qld. 4101, Australia.

We are measuring the- dynamics (growth, mortality, recruitment, and reproduction) of large sessile
fauna-(including sponges, gorgonians, alcyonarians and corals) that dominate and provide structure on
patches of seabed habitat in open shelf waters, 20-50 m depth, at several sites in the Great Barrier Reef
region, Sites have been chosen to contain several representative patches of benthos habitat. An ROV is
being used to document dynamics, mcludmg mapping the large sessile fauna in habijtat patches 4t each
site: tagging several dominant species; measuring growth and mortality rates through time; observing
the occurrence of new small mdlv:duals for measurements of recruitment; taking small biopsy samp}es
to confirm and hi: ion in the to

strategies. By tagging a full size- range of individuals of each study species, we-anticipate bemu able to
estimate lifestime growth curves in three years. Models of: the dynamics of sessile fauna will be
constructed and these will also estimate how fast seabed habitat might recover in new reserve areas.
This stady will also document the usage of living seabed habitat by key fish species.

Keywords: sessilefaind, dynamics, growth, mortality, recruitment, ROV, video, tagging

THE IMPACT OF TRAWLING ON SOME TROPICAL SPONGES AND OTHER
SESSILE FAUNA

C.R. PITCHER, C.Y. BURRIDGE, T.J. WASSENBERG & G.P. SMITH
CSIRO Division of Marine Research, PO Box 120, Cleveland, Qld. 4163, Australia.

Following 4 réplicated. repeated-trawl depletion experiment; which removed 70-90% ‘of the initial
biomass of sessile fauna, non-destructive methods have. been used to measure Tecovery of the
structurally dominant species. To' date, three post-impact surveys have been completed (1 month; 1
year, 2 Years) on 6 trawled swathes and 6 ¢ontrols, These involved quantitative. video observations
from a tow-sled .and from an ROV with positioning precision of <2 'm. More than 80 taxa of sessile
fauna were, recordéd and about 15 taxa, including sponges, gorgonians, and alcyonarians and hard
cordls, were abundant enough for analysis. The attributes measured for each organism were species,
position; size (height, width, and area), and condition (proportion intact, dead, or encrusted). These data
enabled analyses of density, size, condition and species composition, with highi precision. We have
demonstrated statistically that the methods arévery powerful for detecting recovery on the trawled
tracks, but the time series ‘is, as yet, too short to identify any recovery. Nevertheless, in treatient vs
control or before vs after comparisons, all taxa analysed for which-sample size was adequate. showed
significant impact due to trawling, for at least one or more of the measured attributes. For all benthos
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taxa combined, the rate of decrease in benthos density with.trawl intensity corfesponded to ~10% per
trawl, o that in arcas trawled 13 times, the benthos-density was only ~25% of that in un-trawled areas.
Ttiis conclusion was very similar to the overall éstimate.of-removal obtained from depletion-regression
analysis of the catch obtained during the repeat-traw] experiment. The results also indicated the nature
in which trawf impact was manifésted for different organisms. with different structure and morphology.
The sea whips were most resilient to removal, though they could be damaged. Sponges and soft corals
were relatively easily remaved and hard corals were easily broken. The gorgonians were intermediate
and variable in resilience. The i ion between these.di and traw] impact caused a marked
change i, and d ion of, the i ition of the seabed habitat.

Key words: sessile fauna, inpact; condition, recovery. traviling, ROV, video, resilience

SPONGE SHAPE AS A TAXONOMIC CHARACTER: THE CASE OF SPONGIA
OFFICINALIS AND SPONGIA AGARICINA

R.PRONZATO!, M. SIDRI', M. DORCIER’, M CAPPELLO' & R. MANCONI

\Istituto di Zoologia dell Universit, via-Balbi 5, 1-16126 Genova, Italy. *Dipartimento di Zoologia e
Antropologia Biologica dell’Universita, via Muroni 25, 1-07100 Sassari, Iialy.

The exieme phenotypical plasticity is one of the main characterizing traits of Porifera at all
organizational levels (West Heberard 1986, 1989; Gaino et al.,.1995). Body shape is highly variable
both in time and space particularly among deinosponiges. living in ‘shallow waters. with high selective
pressures exerted by fluctuations of water-movement and light, by substrate stability and sl:ap: and by
Spatial competition (Bidder, 1923; Hartman, 1950; Reiswig;. 1973; Wilkinson & Vacelet, 1979;
Palumbi, 1986; Barthel, 1986, 1991; Pansini & Pronzato, 1990; Gaino et al., 1991; Pronzato & Pansini,
1994). Moreover external morph can be influenced, in some cases, by the age of the sponge and
therefore by its life cycle (Barthel, 1986; Manconi & Pronzato, 1991),

Spongia -officinais is- reported as being very variable both in colour and body shape not only by
spongologists (de Laubenfels, 1948; Storr, 1976: Pronzato et al., in press), but also by fishermen that
encounter difficulties distingdishing it from other species as 8. zimocea or Ircinia spinosula and
F‘acospongia scalaris. On the other hand S. agaricing displays such a peculiar shape. that it is easily
identified also by studénts of zoology. Such a different degree of body shape variation in these two
close speciés is an intriguing case.

The present paper aims to investigate the temporal and spatial evolution of body shape of Spongia
officinalis and Spongid agari¢ina in order io ascertain if and what external morphological traits can
have a diagnostic value to clarify their taxonomic status. The trait of body shape could considered as the
result -of several associated sub-traits as growth in height; growth in width; number and 'shape of
oscules; distribution of oscules; presence and. distribution of lobes; differentiation of inhalant and
exalant area; presence-and distribution of conules. A comparative analysis was performed between
Eastern. and Western i ions of S. offfcinalis. The rarity of S. agaricina in the
Ligurian Sea meant it was not possible to carry out a comparison with the studied Aegeari population,

The following mateérial wa i S inalis: 56 i) llected at 15 m of depth on hard
bottoms by diving at Portofino: 63 specimens at 5-10'm dépth on hard bottom around the ‘island of
Crete; 50 living specimens ftom Portofino : 25+25 sponges settled, respectively, at 8-10 and 20-25 m of
depth. 5.-agaricina: 37 spécimens.collected, at 50-100 m of depth, on sand bottoms by gangava around
the island of Kalymnos.

Living sponges were i by undt iter pl hy from 1994 to 1995 in September, July and
November to follow the temporal evolution of body shape. To‘avoid morphological variations linked to
pumping activity and to rhythmic i i cleaned skeletons were studied at
the Jaboratory. The identification of specis was perfi d by SEM at the level of the skeletal net.
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Results highlight that . agariciia displays a constanit body plan in spite of a wide size variation withiit
the considered population. 1n the case of 5. afficinalisa constant body plan is displayed by living
sponges within thie same population at different depth. Spongia agaricina: body. shape is refatively
constant: cup-shaped with distal margin ondulati; Jateral profilé trapezio-like; height and max diameter
{at the cup aperturé) show an iSometric growth; dianieter at the base seems.to be aliometric with respect
to the other growth axis and conistrained by the'substrate morphology; the fan-like shape is-absent, with
the ion of two i in this population; thé distal margin is constantly elliptic with a low
difference among the two axis; the irregular growth of the distal margin'seems not linked to sponge size.
It is possible to hypothesize & shape shifting during ageing from an opened cup toward a tronca-conic
shape (un po’ tirata).

Keywords. Bath sponges, body shape, variability, Spongia officinalis, Spongia agaricina,

SPONGE FARMING IN THE MEDITERRANEAN SEA: NEW PERSPECTIVES

ROBERTO PRONZATO', GIORGIO BAVESTRELLO', CARLO CERRANO', GIUSEPPE
MAGNINO', RENATA MANCONE, GIANNIS PANTELIS', ANTONIO SARA" & MARZIA SIDRT'
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Some Mediterranean sponges, belonging to the genera Spongia and Hippospongia, -are harvested for
commercial purposes. Recently, the getic action of a widespread epidemicS and over fishing,
strongly feduced the density of sponge banks, drawing these species to the brink of extinction.
Moteover, the recovery of banks was incomplete and needs.a long time. A simple solution to the
probléem is ‘sponge faiming. This activity has been tested since the beginning of the. century; and
recently, in Cuba and Micronesia Islands, sponge-culture was initiated for commercial purposes.
Becanse of their-active purnping, sponges are able to retain bacteria and organic matter (SODY) from the
entire I in littoral mari i this ability could be basic for an integrated mari-
culture. Floating-cages used in fish farming reléasé a lot of ofganic wastes that can be recycled as a rich
source of food for surrounding-commercial sponge intensive. cultures.

Our goals are: i) eutrophication control; ii) sponge: production for commércial purpose: reduction
of tlie fishing effort on siressed natural sponge populations; iv) re-establishment of Jocal wild stocks by
natural dispersal of larvae from reared specimens. As for commercial sponges farming in eutrophic
waters, some experiments were. carried out in different Mediterranean sites (Ligurian Sea and
Dadécanese Archipelago). The rearing system is made by small horizontal, modular structurés moored
to the sea bottom; each plant supports about 100 sponge fragments of 5-10 em in diameter, strung on ¢
lines and spaced by plastic tubes: Three species were tested: Spongia officinalis, 'S. agaricina and
Hippospongia communis. The last seems to be the most resistant, with recovery of the extemnal
membrane lasting about one week; a 10% mean mortality was observed. Within this' Mediterranean
sponge farming, plant; it is possible with pluri-annual plenning to produceé some millions of
sponges/year.

Another recent ic challengé involved an i ing nuinber of $ponge species producing several
substances of pharmacological -utility. An expetiment on a group of five species (dgelas oroides,
Axinella damicornis, Petrosia dura, Ircinia foetida and Cacospongia mollior) was carried out, in order
to ‘collect preliminary restlts about the response of these species fo the farming, Our work took into
account: Tegeneration processes, by SEM observations, both in species characterised by & spicular
skeleton, and in those with spongin fibres. Generally, the recovery lasted a few days with at least two
different processes: i) sponges witli pinacoderm cells with typical archaeocyte features migrate in the
undifferentiated outgrowth region: enabling the' formation of exo- and baso-pinacoderm; ii) in horny
sponges, a very high number of small globular elemerits are able to produce the external membrane. The
well known chronic marphogenesis of sponges support the possibility of clonation for a: group of
species chemically i ing. Their high ‘rcial vaftie could exert, in the future, an excessive
pressure on many wild poputations. A conirolled rearing system can however avoid the impoverishment
of species whose distribution.and population structure are poorfy known.
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CHEMICAL DEFENSES OF THE CARIBBEAN SPONGES APLYSINA FULVA
AND 4. INSULARIS.

MONICA PUYANA', JOSEPH R. PAWLIK' & WILLIAM FENICAL’

YWiiversity of California, San Diego, Stripps Institution of Oceanography, 9500 Gilman Drive,
La Jolla, CA 92093-0236, USA. *University of North Carolind, Wilmington, Biological Sciences
and Center for Marine Science Research, Wilmington, NC 28043-3297, USA.

Sponges of the genus Aplysina (Family Aplysinidae, Order Verongida) are important elements of
Caribbean coral reef communities due to their abundance and the variety of habitats they thrxve in.
Chemically, they, are unique due to the jon of an elab series ‘of d
‘metabolites derived froth-tyrosine. “Nuierous mgtabolites have been isolated and identified from
Aplysina spp.i. Nowever, their-ecological roles: havé rarely been assessed. Aplysina fulva and
Aplysina insularis-are closely rélated species, commonly found growing concurrently in shallow
reef environmeénts of the Caribbean Sea, Crude fron both species are strongly bl

to predatory reef fish. In order to evaluate:the effectiveness of a c¢hemically based defensive
mechanism, we performed a series of careful eXtraction procedures to chemically characterise
both species. Crude extracts were purified using Column Chromatography and High Performance
Liquid Chromatography. Compounds were identified by NMR spectroscopy and by comparison
with data from the literature. Purified .compounds were ‘tested. at natural concentrations, in
aquarium and field assays, to determine the metabolites responsible for the strong anti-feeding
activity typical of these sponges. Similarities in the chemistry of 4. fulva and A. insidaris and
their implication in chemical defense are discussed.

Key words: Aplysina, chemical defense, bromotyrosine derivatives, predation

NEW HEXACTINELLIDS FROM THE MENDOCINO RIDGE OFF OREGON,

HENRY M. REISWIG

Redpath Museum' & Biology Dept., McGill University; 859 Sherbrooke. St. West, Montreal, Quebec,
Canada H34 2K6.

Two inellid-sponges. collected by ible fron: the Menddcino Ridge by Dr. Andrew Carey
Ir., are ives of new taxa of k inellida. The first, a nearly complete specimen missing
only the basal attachment is a-soft cup on a hollow stem, 36cm total. height, collected from 2102 m
depth. Because it bears distinctive drepanocome spicules and is supported on -a hollow stalk it was
immediately suspected 1o be a close relative, if not a specimen, of the poorly known species
Trachycaitlus gurlitti Schulze (Family Euplecteliidae, subfamily Corbitellinae) obtained by the
Chalienger Expedition in mid south Pacific. Comparison with the very fragmentary type specimen of 7.
gurlitti in the British Natural History Museum has shown that the two cannot belong to the same genus.
The descriptive name. chosen for this form, Nubicaulus n. gen., is combined fromi nubis = cloud and
caulus = stem. The species, N. careyi, named after its co]!ector and- constituting the type spemes of the
genus, is excluded from related genera by the presence of spirodiscot and

but the absence of floricomes.

The second specimen, a sheet, 21 x 28 cm, by | cm thick, represents a part of a. larger fan- or cup-
shaped. specimen (video and collection records not yet available at this writing). It bears a dense
marginal ‘fringe ‘of sceptres, pentact pinules. with distinctive cylindrical pinulus, coarsly-thomed
mesohexactins, large primary pentacts, uricinates and two categories of amphidiscs. “The lower part.of
thie specimeén, and thus the important basal spicules, are unfortunately missing. The specimen agrees in
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general charactérs only with those of the genus Poliopogon (Amphidiscophora, famiily;
Phefonematida), to which it has been assignied. Itdoes not conform-to the detailed characters-of-any.of

the 3 presently recognised members (2 species plus one subspecies) of this genus, and is designated asd -

new species, P. niendocino.

These new taxa will be deposited to the collections of the California Academy of Sciences in San
Francisco, California.

Key words: Hexactinellida, new species, new genus, Mendocino Ridge, submersible

"MUD MOUND" STRUCTURES AND CORALLINE SPONGES FROM THE
OSPREY REEF (QUEENSLAND PLATEAU, CORAL SEA, AUSTRALIA)

JOACHIM REITNER', GERT WORHEIDE'? & JOHN HOOPER?

UUnstitut und Museum fiir Geologie und Paldontologie, Universitdt Gottingen, Goldschmidt-Strasse 3,
D-37077 Géttingen, GERMANY. *Queensland Museum, P.O. Box 3300. South Brisbane, Qld, 4101,
dustralia.

The Osprey Reef is located at the north western tip of the Queenstand Plateau. The: Osprey-Reef
Tepresents an open Geaanic reef platform on o' drowned carbonate platform (Queensland Plateau). The
metamorphic basement was drilled in a depth of about 450 m below séa floor (cf. Betzler etal. 1995).

The reef caves of the Osprey Reef were studied during two: one-week expeditions in 1995 and 1996
with the RV Gwendoline May. At the Osprey Reef a very. patchy distribution of coralline sponges was
observed. At some dive sites the caves and even the reef internal surfaces (RIS) were frec of them, a
few turidreds of meters away, the walls of the caves and the RIS were covered with coralline sponges.
The reasons for this very patchy distribution are not clear at the moment. The structure of the- cave
community is equal to that of thé GBR. The caves with an abundant coralline sponge fauna are mainly
located at a water dépth between 15-and 20 mi.

At all sites, Astrosclera was’ the most dominant sponge..As at the outer barrier reefs (GBR), it
imes. lives in semi-dark i and is.colored red :or green, Its size never exceeds 5 em. S,
(Acanihochaefetes) was rare at Osprey Reef'compared to the GBR.

We found two new species of colonial variations of the ‘sphinctozoan’ sponge Vaceletia at the Osprey
Reef (Reimer & Worheide 1995; Wirheide & Reitner 1996). These new typés are comrmon in most of
the caves and are mostly associated with Vaceletia crypta. They only occur in the darkest parts of ‘he
caves.

This type of coralline sponge shows similarities to Permo-Triassic reef building sphinctozoans.

In'a depth between 250-300 m aggregates of medium sized mound structures were observed. These
structures are located at the northwestern stéep escarpment of the reef and have a of length ca. 1020 m,
a width of 1-2 m, and probably 0,5-2 m height. The'surface is rigid-and sometimes overgrown with
spoiges and’ gorgonians. Between the elongated mounds groove systems are developed where reef
sediments are transported, Little sediment ‘snow’ is fixed by the mound surfaces. These mound
structures are comparable with micritic sponge reefs known from Mesozoic reef sites.

Key words: coralline sponges, mud- ds; Vaceletia, reef-building inctoz Ospiey Reef.
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NEW APPROACHES TO THE BIOMINERALIZATION PROCESSES OF
CALCIFIED SKELETONS IN.CORALLINE DEMOSPONGES

JOACHIM REITNER', MATTHIAS BERGBAUER?, GERT WORHEIDE'?, ROBERT LANGE/,
VOLKER THIEL', ANTON EISENHAUER', ANDREAS REIMER' & STEPHANIE FLIEGE'

! Institut urid Musetim fiii Geologie und Paldontologie, Universitat Gottingen, Goldschiidistr. 3, D-
37077 Gottingen, Germany: biet Oekologie der Mikroo i OF. 5, Technisch
Universitaat Berlin, Franklinstr. 29, D-10587 Berlin, Germany.” Queensland Museum, P.O, Box 3300,
South Brisbane, Qld, 4101, Australia.

of cal basal skeletons in coralline sponges is a strongly phylogenétically
convergent character.. However; the basic mineralization process is ancestral and exhibits similarities
with mineralization ‘processes known in bacterial biofilms and organomineralization via controlled
. The main biocalcification events in the phylogenetically. distinct taxa Vaceletia sp..
i il Ceratoporella: ni i, and Spirastrella (Acamihochaetetes) wellsi are
discussed: Vaceletia, @ demosponge with & thalamid basal.skeleton, exhibits the most ancestral mode to
build a calcareous skeleton via lled . The st poroid Astrosclera willeyana
intracellularly forms eggshaped aragonitic asters i a first step which grow ‘together via an epitactical
process. The chaetetid S. (4 h wellst, phyl ically the most evolved corallirie sponge
taxon, forms its unique high-Mg- calcitic skeleton in. extracellular acidic organi¢. mucilages in the
presence of collagen. In all cases the mineralization is controlied by acidic matrix proteins. All
aragonitic basal skeletons are characterized by high amounts of Sr and U. In Ceratoporella nicholsoni
an-increase of Mg, ‘Sr and U in the old skeletal parts is-observed using ICP-MS based geochemical
analyses: The decrease of P concenirations is probably linked to the collaps -of the- intracrystalline
Tatrix proteins. In- Ceratoporélla two distinét Ca-binding matrix proteins. are observed which are
enriched it the amino acids asp (20 mol%)-and ghu (15 niol%) (20kd, 80kd). The uppeimost growing
zones exhibit relatively light 813C 3.8 and 5180 -0,4 values in average.

Astrosclera differs in many aspects from the phylogenetically closely related Ceratoporélla. The newly
formed aragonite: asters are depleted in 13C (313C 3,5) in comparison with the mature basal skeleton.
The spherulites are enriched in Sr, P; Li and Mo. In'the youngest:cementing area of the spherulites the
content of 13C increases to §13C 4,03 Astrosclera exhibits two acidic matrix proteins; a small one
(17kd) which is controlling the spherulite growth and a large one (120kd) which probably controlls the
cementation process.

The young portion of the basal skeleton of Facelétia n.sp. differs from the aragonitic. basal skeletons of
the other coralline sponges. Mg and P is extremly enriched and the carbon isotope corpasition is
relatively light (§13C 3,8). Jaceletia exhibits 5 acidic: matrix proteins.

Acanthochaetetes has the most evolved basal skeleton which-exhibit only one acidic matrix protein. The
basal skeleton is-a. Mg rich calcite (19-20mol% MgCO3). The uppermost growing: zones exhibit light
S13C values (2,65). The simultaneously growing inner cements have 813C 3,03. Based on'the mi¢asured
geochemical and isotopic data a vital efféct during the early formation of the basal skeletons is very
probable. The old or mature basal skeleton portions exhibit in all cases signals of a mineralization in
equilibrium with the ambient sea water.

P " A 1
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NEW COLONIAL VACELETIA-TYPE SPHINCTOZOAN FROM THE PACfiFIC

JOACHIM REITNER', GERT WORHEIDE" & JOHN HOOPER®

\Institut und Museum fiir Geologie-und gie, U it Gotiingen, Goldschniidi-Strassé:3;
D-37077 Gottingen, Germany. *Queensland Museum, P.O. Box 3300, South Brisbane, Qld: 4101;
Australia,

Three new types of a Recent colonial sphinctozoan coralline sponge are presented. All types show close
relationships 16 the taxon Faceletia, a non-colonial form from Indo-Pacific reef caves. The first two
types were discoveréd in shatlow water réef caves of the Osprey Reef, which is located on the northern
Queensland Plateau in the Coral Sea. The sponges aré commion in these caves. The. thitd type. of
colonial sphinctozoan was found ofily at two localities at the North Astrolabe Reef and Great Astrolabe
Reef of the Fiji Islands, This variation shows similarities with a previously described deep water
variation of Vaceletia from New Caledonia.

The first two variations of colonial Vaceletia from the Osprey Reef show more show more similarities
10 the cryptic, non-colonial form Vaceletia crypta from reef caves of the Great Barrier Reef and reefs of
the Indo-Pacific than to the deep-water colonial species described by Vacelet (1988) and Vacelet-ef-al;
(1992) from New Caledonia. The third variation from. the Astrolabe Reefs of the Fiji Islands is more
similar to this deep water variation from New Caledonia. All three variations will be described
elsewhere in detail, investigations are.in progress.

The discovery of these three new colonial variations-from stiallow water reef caves of the SW Pacific
shows that the envi of this:colonial sphi sponges is not restricted to the deep water

Sphiitictozoan sponges were -teef building organisms in the Permo-Triassic. They are chambered
calcified sponges with morpliological similarities to Cambrian Archaeocyaths. The Faceletia-type of
coralliné sponges occured first in the middle/late Triassic. The sphinctozoans were considered to be
tare scince the end of the Triassic. They were thought to be extinct.scince the end of the Cretaceous
until the "living fossil" Vaceletia was discovered by Vacelet (1979) in the Indian Ocean,

The solitary, non-colonial form Faceletia crypta has no reef building potential and is only sparesly
found. in the darker areas.of Indo-Pacific reef caves.

The newly found colonial variations of Faceletia from shallow water reef caves retaina colonial growth
mode and a reef building capability. They provide thereforé clues for the understanding of - the
modalities of skeletal construction and biocalcification as well as the ecology of Permo-Triassic
sphinciozoan sponges. ¢

Key words: coralline sponges, i i is, Vaceletia, 7 ildi hi Osprey Reef.
A STRANGE SUBERITID DEMOSPONGE FROM A MARINE HIGH ALKALINE
CRATER LAKE (SATONDA ISLAND, INDONESIA)

JOACHIM REITNER', GERT WORHEIDE", JOHN HOOPER?, GERNOT ARP', ANDREAS
REIMER' & STEPHAN KEMPE®

\Instinit und Museum fiir Geologie und I fogie. Universitdit GottingenGoldschmid! sse 3, D-
37077 Gottingen, Germany. *Queensiand Museum, P.O. Box 3300, South Brisbane, Qld 4101
Australia. > Darmstadt.

The Satonda crater lake is up to Tiow the only known "marine" Jake with an increased atkalinity
compared to seawater. Therefore, the lake contains a’ decreased amiount of C&™. Its pH values about
8.5-8.6. The lake was originally filled with freshwater, which is evident from peat deposits (3,150 Be:
yrs BP). Shortly after the lake was rapidly filled with seawater and 4 marinie fauna had established.
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Large input of organic matter has caused intense oxygen consumption-and, as a result, the boftom water
of the lake became anaerobic. Thus, an intense sulfate reduction produced high amounts of bicarbonate
ions. The lake became stratified into thiee water bodies with various salinities separatéd by two
pycnoclines. The surface water body is oxygenated and exhibits brackish conditions: Some portions-of
the highly alkaline water through the upp ine and increases the alkalinity in the
upper oxic. water body (alkalinity pump). The upper water body, in addition to having a slightly
increased alkalinity (4-5'meq/l), is characterized by-a decreased salinity (32 %o). The algae/microbialite
reefs exhibit a vertical development which started with a serpulid framework, followed by loose crusts
of the caicified red alga Pevssomnelia and thalli of the green alga Cladophoropsis calcified by
cyanobacteria (microstromatalites). The, top calcified layer is formed by a network of Lithoporella,
Peyssonnelic-and microbialites. On the top layer-the living reef community is located. This spécial
hydrochemical sitnation gave: rise to: a very. specific .and endemic -development of the. biota.

Cyanobacteria and hetemlmphm microbes exhibit large dwersmes in contrast to just one sponge tason
(Suberites/Pols .'5p).. Cydnok ia of the taxa P/ upsa, Phorniidium, Calothrix, Spirulina,

Microcoleus and -Microcystdcea are common,

Sponges ae represented by different morphotypes of the hadromerid taxon Suberites, which is

d tyl only, The dermal Jayer of the sponge is constructed of plumose
bundles:of short tylostyles (150 200 pm), thie choanosomal spicules are randonily orientated and much
targer: than thie:dermal ones. (300-500 jtm). Most of the observed sponges exhibit a lateral, encrusting
growth habit and' therefore show 4 well developed -exhalant canal system. The exhalant system is
differentiated into star-shaped umits (*astrorhizae’-pattern). In ‘each unit the main exhalant. canals
conjugate in‘one large osculum. A second type of this sponge type is observed. It extibits amore or less
erect growth habit and does not shiow -any star-shaped outer exhalant system. The sponge is forming
tubes with a central oscutum also known from the taxon Pol; i, which is p ically closely
relatéd to Suberites. The spicular inventory and spicule arrangements are more. or less sirilar. A lot of
color variations are visible from dark green, brown, yellow/brown, and yellow. The different colors are
related to microorganisms within the: soft: tissue. The dark green color is restricted to specimens in
extremely shaliow-water (20-50 cm) and is related to the unicellular green aigae. These algae are. part.of
the plankton. and filtered by the sponge. The algae lives within the mesohyle of the sponge. The
brownish color variation is restricted to few specimens from déeper water (18-20 m) and is related to a
higher amount of stilt unknown mesohyle bacteria (P1. 2/3). The symbiotic bacteria of the sponge itself
are rare and very small (less-then 1 jim —~ nanobacteria) (PI. 2/3). Size and abundance are coiriparable to
thiose observed in ‘the- marine hadromerid -coralling sponge Acanthachaerétes. In many cases: the
encrusting sponges form very thin films (ca. 50 um) growing in interSpaces of dead red algae heads.
The sponges penétrate large spaces of the dead portions of the algae reef surfaces. They prefer light
protected areas, except the algae-bearing specimens, The steep slopes of the red algae reefs are entirely
covered by a-dense curtain of Cladophora colonies down to 15-16 m. Sponges are growing underneath
this curtain where light amounts range from 200 to 300 lux. The depth timit of the: sponges, noticed in
1993, was 20 m short above the pyenocline.

The investigated sponges are particle. feeders. Within-vacucles of archagocytes remains of diatoms were
observed, In all observed cases the-sponges aré growing on active heterotrophic: biofilms. There is a
close' relationship between the biofilms and the ‘sponge, because ostia: are very common in the
basopinacoderm (P1.2/5). We assume that the biofilms release metabolic products: consumed by the
sponge. This behavior ‘may explain. the enormous lateral growth of thin sponge sheets. Of further
significance for the sponge is the ability to build resting bodies, The observed resting bodies are located
in small profected cryptic niches between coralline algae or small caverns of 200-500 um. The resting
bodies are hemispherical or sack-shaped and filled with archaeocytes/ thesocytes, The-sponge fauna is
perfectly adapted to this extreme environment. Referting to additional ultrastructural studies we assume
that these sponge types are new taxa restricted to this special environment.

Key wards: subéritid demopsonge, alkaline crater lake, Indonesia

- conttol the calcification of the sponge tissue during. deg the alkalinity,
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ORIGIN AND EARLY FOSSIL RECORD OF SPONGES-A GEOBIOLOGICAL ™ :
APPROACH

JOACHIM REITNER', GABRIELA SCHUMANN-KINDEL? & VOLKER THIEL®

nstitut uid Museum /ur Geologie und l’alaomalugu’, Umv bumngem GoldschmldistrS D-37077
Gatiingen, Germany. *Okologie der Mikio Uniy it Berlin, klinstr, 29,
D-10587 Berlin, Germany. *Instituté of Biogeochemistry and Marine Chemistry, Univ. Hamburg,
Bundesstr:33, 20146 Hamburg, Gepmany.

The Porifera are Precainbrian active filter feeding metaz,oans which exhibit a reproductive strategy as
known from-the Ex However, most hol of the. sponges differ from-those
of the Eumetazoa. The consutuent character of the ‘taxon Porifera are aggregates of choanocytes which

a phyl ip with the protozoan taxon Choanoflagellata. Sponges have

various amounts of i that r:ontrol it As a hyp: is sponges originated
from biofilms whlch were jated with cf First remains of sponges are known from
Middle F 0 (1,8 by) blackshales (biomarker C30-st ). First spicules and entirely preserved
sponge bodies are known from the Late P ic (Edi various mi idlite reefs). In the early

Cambgian all main groups. of sponges; including the Calcarea, do exist. During the Phanerozoic six
major sponge events are noticed. Th first one is d by the Dl of the Arch
in the Lower Cambrian. The of typical poroids started in the Ordovician, Rigid
hexactinellids are known Sirce the Late Devonian. First modern demosponge taxa occurred after the
Late: Devonian extinction event. Modem type of coralling sponges, e.g. Ceratoparellida, occured in the
Permian and have a diversity optimum in the Late Triassic. The last significant dévelopment is seen in
the Jurassic - starting point of the fresh water sponges - when some marine taxa
(Haploscerlida/Poecilosclerida, ?Hadromerida) have moved into fresh water environments. Sponges
were important in reef buildung and are stil) reef dwelling organisms. Their importance as main reef
buildung organisms. decreased in the Late Jurassic/Lower Cretaceous when fast growing modern
zooxantelle corals became more and important.

Key words: symbionts, l'eef-b{lfldirzgspuitges, Jfossil spoinges

TAPHONOMY AND PRESERVATION POTENTIAL OF SPONGE TISSUE

JOACHIM REITNER', FRITZ NEUWEILER', GA}B;RJ ELA SCHUMANN-KINDEL’ & VOLKER
THIEL

nstitut wnd Museum fir Geologie und Paldontologie, Univ (' ittingen, C idschmidtstr.3; D-. 37077
Gattingen, Germany kli

Okologie der Mik i Technische Unin it Berlin; 1 229,
D-10387 Berlin, Germany: *Institute. of Biogeochemisity and Maring Chemistry, Univ. Hamburg,
Bundesstr.55, 20146 Hamburg, Germmg".

The preservation potential of spopge fissues is mainly controlled by the sponge related bacteria.
Hybridization of the associated. microbial populations in few modern demosponges (Pefrosia &
Chondrosia) showed that thé. majority of bacteria are members of the gamma-subclass of
Protéobacteria. Using highly specific oligonucleotide probes. for detecting -sulfate-reducing bacteria,
distinct signals were found scattered in native sponge tissue of both investigated sporiges. Also. other
fermentative bacteria are involved in the degradation. of sponge tnssue SulfaLe reducing bacteria may

Therefore isolated pyrite crystals are common in mineralized (automicritic) sponges tissues, In:the
surrounding sediment, pyrite is-absent or rare. The sponge- tissue automicrites are often dark coloured
due to statistically distributed very fine pyrite crystals (ca:1jim). Besides the small pyrite, Jatger crystals
often exhibit patchy concentrations or they are arranged in rows: Pyrite formation is probably: linked
with sulfate reducing symbiontic bacteria in'the sponge mesobyle. During early decaying processes of
the spongg tissue the internal sponge space is.becoming entirely anaerobic which favours thie growth-of’
the sulfate reducing bacteria.
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This procéss may -explain the rapid calcification of sponge tissue in modern marine microbialites and
ancient sponge mud mounds. In mud mounds siliceous sponges contribute to buildup developmient with
considerable amounts of sponge body related micrite produced in place. These sponge ‘container
automicrites form during the biodegradation of soft tissues, resulting in various "classical" microbial
fabncs. The mmal formation of carbonate crystals is controled by reacnve argamc compounds

during conditions of elevated alkalinity ( ). The resulting
carbunate microfabrics correlate with different. soft tissue: precursors (mesohyle). The mesohyle
structuré varies from bacterio container (mm\peloxdal) 'bac!erla hearmg/nch in choanocyte chambers
(peloidal) to bacteria poor or syncytial eactive states of organic
matter lead-also to the in-situ preservation of non. rxgld demosponges, which-are recognized by spicular
architecture, spatially restricted -occurrences Of unsorted- spicules or even .by spicule bearing
minipeloids, peloids-or aphanites. Principally non-spicule bearing sponges should be recogmzed by the
outer, e.g, nodujar shape 0f microbial fabrics.. O ically induced icrites) are
high-Mg calcites with' an inofganic signature of §°C (+3 to 4). The erhariced identification of an
autochthonous sponge ﬁiuna wnhm mad mounds provides new insight into the nature and origin of
these stracture; ta of C ‘mounds reveal that 50-80 %-of mound micrites were
produced in place.from which up to 60 %-of automicrites can be related ta metazoans. Therefore, the
origin “of reactive organic iatter is the, crucial: point to evaluate the pure microbjal vs metazoan
character of Paleozoic and Mésozoic. mud motunds, &s ‘well as Precambrian micrites within biostromal
and biohermal deposits.

Key words: mud-mounds, micrites

EXPRESSION OF HOMEOBOX-CONTAINING GENES IN FRESHWATER
SPONGES

E.RICHELLE-MAURER & G. VAN DE VYVER

Laboratoire de Physi ie Cellulaire et Génétigue. des levures, CP. 244, Université Libre:de Bruxelles, Bd. du
Triomphe, 1050 Brussels, Belgium.

In ining genes play an imp role in spatio-temporal organisation and cellular
differentiation in the course of development They have-been identified in organisms from sponges to humans.
The study of homeobox-containing genes in sponges is of particular interest as.they are considered to be the-most
primitive metazoans and could contribute'to the comprehension of the evolution of Hox genes,

As reported previously, we have isolated and ised two genes, EfH-1and EnH-3,
from Ephydatia fluviatilis and E. miuelleri tespectively (Coutinho ef al., 1994; Richelle et al., 1996). These genes
present a great homology of seqiience and structure with prox2 of E. fluviatilis (Seimiya ef al., 1994), However
the first exon is 54bp longer in E. muelleri (Richelie ef al.; 1996).

In the-present work, we demonstrate, by Southern-blot hybridisation and RT-PCR, the existence of these genes.as
well as of prox/ (Seimiya ef al., 1994) in three additional freshwater sponge species: Spongilla lacustris,
Eunapius fragilis and Trochospongilla horrida.
To-understand the role of the identified | I genes in the d of sponges,
we have undertaken the study of their temporal and spatial expression.

To pinpoint the moment at wluch thes¢ genes are expressed total RNA was extracted at different: stages of

p: from gemmule ion 10'the jonal spongés and from sponges transferred to
natural environment for 3 weeks. RNA was-amplified by RT-PCR with specific primers; EmA I (Actin gene from
E. pmelleri, Ducy, 1993) was used as a- control.

EfH-1.and EmH-3 are expressed differentially in‘the course of development in E: fluviatilis and E. muelleri. The
fevel of expression increases from ript levels in Jes to higher Jevels in fully developed
sponges with & peak of expression just after hatching. This pattern of expression is consistent with a role in cell
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differentiation. On the other-hand, prox! is expressed at nearly the.same level throughout development. It :is:

worth noting that EfH-1, EmH-3 and prox] are still expressed in sponges transferred.to the:field for three weeks: -

EmiA 1 is srongly expressed at the different stages of development, but at a slightly lower leve] in the.gemmules:

Similar experiments performed withi hydroxyurea-treated sponges that are devoid of choanocytes give the same:
results.

Experiments are in progress to determine in which cell types, EfH-1; EmH-3 and prox/ are:expressed. For this
purpose, two cell fractions were isolated on discontinuous Ficoll gradients from fully functiorial sponiges: One is
compased of pure archaeocytes, the:other contains pinacocytes and choanotytes.

Prehmmary results indicate that £fH-1, EmH-3 and prox/ are expressed in archacocytes at-the same level s in
cell p ions. In contrast, in p and the level of expression is lower and
simitar to that found in gemmules; however, EmA 1 is expressed at the same level in all the cell populations.

Key words: homeobox-containing genes, expression, ‘cell fractionation, freshwater sponge, RT-PCR

THE SPONGES OF PARAISO NEARSHORE FRINGE REEF, COZUMEL,
MEXICO

J.RITTER

Berntuda Biological Station for Research, Feryy Reach GEQI, Bermuda.

bl 1

Although sponges as a -group are an easily life form; in gical studies the identification of
individual species of this phylum can be problematic. The objective of this study was to identify and describe the
sponge species-of the Paraiso nearshore. fringing reef off the island of Cozumel, Mexico. A survey of sponges
living within an 80 meter x 40 meter permanent study site was conducted using underwater video. Sponge tissue
samples were also collected. A field guide based on morphological characteristics was compiled describing 42
different sponges, representing  orders, 18- families and 21 genera of the class Demospongiae. Comparing the
résults of this study with earlier descriptions.of the diversity of this sponge community indicate the importance of
correst sponge identifications for accurate ion of changes in reef ity structure. The results of this
study suggest that regional identification guides are necessary for life forms such as sponges that have a plastic
that can be ically affected by [ Iy induced variables.

Key words: taxonomy; species list, recfs; biodiversity, Cozumel, Mexico, field guide

SPONGE ASSEMBLAGES AS BIOINDICATORS OF ANTHROPOGENIC
DISTURBANCE

D.E. ROBERTS ', A. R. DAVIS '& S. P. CUMMINS **

Departmént of Biological Sciences, University. of Wollongong,. Wollongong NSW 2322, Australia.
Department of Biology, University of Neweastle, Central Coast Campus, Ouriinbal NSW 2558,
Australia.> Wyong Shire Council, PO Box 20, Wyong NSW 2259, Austrulia.

Sponge assemblages were found to undergo rapid and marked changes in-their distribution and
abundance following the discharge of sewage into sub-tidal temperate reef habitats. Changes in the
stracture of sponge assemblages varied over a number of spatial and temporal scales depending on the
quantity and quality-of sewage effluent. The response of individual species was also found to vary.
Sponges and. other ‘components of sessile encrusting communities were thought to be poor bio-
indicators of sewage pollution because of their relatively slow growth rates. We have found that many
temperate reef sponge assemblages. cai respond rapidly to both physical and biological disturbance,
whilst responses to anthropogenic disturbance can’ occur within three months. The mechanisms by
which sporige assemblages are altered by sewage disturbance are thought to include decreased light,
increased nutrients and increased silt loads.
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Manipulative experiments aré now being used to examine the effects of these processes on sponiges that
have shown adverse effects to sewage disposal. Six species were initially tested for their ability to be
successfully translocated using concrete moormw blocks with the spongg attached withifi a mesh bag,

was as inual ‘growth over three months- with no tissue
deterioration.  Of the six species tested, 5 were found to show no adverse effects of physical
location; they were Cymbastela concentrica, Callyspongia sp., and Dk kirkii: The

sponges Spirastrella.sp., Ceratopsion sp. and -Holopsamma arboreawere ail found to deteriorate over
the trial period. Based on these experiments the sponge Cymbastela concentrica was chosen and
translocated into a nearshore sewage outfall at a depth of 18m. The design of the experiment involved
using fout treatments: (1) Sewage site, (2).control site 1, (3) control site 2, (4) disturbed controi site
(sponges translocated: back into‘thesame place).. Within eachi of the treatments, six individual sponges

were 1. Prios ion,-the sponges were weighed to the nearest gram using a field
balance: At the same time; six i) of ‘C. concentrica were collected, weighed, and their

productive statis and: ic pigment i i The sponiges were rétrieved
after four ths: and- growth rates, 1 ive status and changes to symbiotic algae populations are

now being assessed. The practicality of using sponges as bio-indicators in sewage outfall monitoring
studies will be discussed.

Key words: bio-indicators, sewage, disturbunce, subtidal, reef, ecology

FRESHWATER SPONGES (PORIFERA: SPONGILLIDAE) OF THE
GUANACASTE CONSERVATION AREA, COSTA RICA: A PRELIMINARY
SURVEY

SCOTT A. ROUSH
Department of Biological Sciences, Wright State University, Daytoh, Ohio 45435, USA:

in August and December of 1996 and March of 1997, I conducted a survey of freshwater sponges in the
Guanacaste. Conservation Area (GCA) -in northwestern Costa Rica, The GCA occupies. 110,000
hectares and includes. Pacific- dry forest, cloud forest and Atlantic rain forest. My objectives were to
find ont what sponges occur in the GCA, their distribution and preferred habitats. Sites were chosen to
represent aquatic habitats from each biome in the GCA. ‘At each site I measured water temperature, pH,
specific conductance and current velocity. A unique aspect of this project entailed the measurement of
particilate orgaric catbon (POC). POC can be useful for estimating food availability and has not been
used to describe habitat preferences of freshwater sponges. To estiniate POC, 1 used methods outlined
by Wetzel and Likeris 1979 Limiiological Analyses W B. Saunders Company.,

Listed in ordel of decreasing frequency; [ found the following taxa Radm?pt)ﬂgl”ﬂ sp., Dosilia sp.,
Cor illa cenota, Tioch ifla spi; colonies without
eemmules The Radmspong:l]a species is currently being dcscrlhed in a separate paper (Poirrier; in
prep.) and prior to this survey, Spongilla cenota was known only as far south as Florida and Mexico
and therefore represents.a significant range extension and a new record for Central America. The other
genera are of uncertain taxonomic position and -will be considered in a futare paper. Sponges in:the
GCA ‘were restricted to temporary, slow moving. streams and ponds in dry- tropical . forest. These
habitats have a.drought season of up to six months and have POC content greater than 560 pg/l. No
sponges were found in the clear, fast, perinanént streams of the cloud and rain forests. Due to the ligh
volume of fast flowing water, POC values ar¢ extremely low in these stréams. These data suggest that
natural aquatic habitats within evergreen tropical forests do not provide adequate food for freshwater
sponges and that more favourable habitats are found in the dry tropical forest biome. This may be an
important. point for the conservation of Central American freshwater sponges, because dry tropical
forest is considered the most.endangered of all tropical ecosystems.

Key words: Costa Rica, ecology, habitat, POC, Spongillidae, taxonomy, conservation
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SEROTONIN IN PORIFERA? EVIDENCE FROM DEVELOPING TEDANIA
IGNIS, THE CARIBBEAN FIRE SPONGE (DEMOSPONGIAE)

SIMON WEYRER', KLAUS RUTZLER? & REINHARD RIEGER'

\nstitute onOOIOgy and Lil /i University of Innsbruck, i se 25, 4-6020 Inns k:
Austria. *Department of Invertebrate Zoology, National Museum of Natural History, Smithsonian
Institution, Washirigton, D.C. 20560; USA:

Histochemical study of larvae and freshly settled juveniles of the Caribbean fire sponge Tedania ignis
(Tedaniidae, Poecilosclerida) reveals evidence of serofonin-like immuno-reactivity, a possible
indication for the presence-of precursors of nerve cells in this species. Although sponges, oné of the
oldest metazoan groups, possess the greﬂkest diversity-of blolomcally active compounds of any marine
phylum, the neurcactive [& yp! 5-HT) has been reported only once;
in myocyte-like celtls of Sycon ciliatim (Sycemdae, Ca]clsponmae)

Already in the earliest stages of its life, Tedania ignis is made up of two discernible. cell types:
monociliated cells arranged in quasi-epithelial fashion, covering the larva and the developing settled
organism, and mesohylal cells-(archaeocytes): In the adult sponﬂe seveml mesnhylal cell types can be
distinguished which form a complex ive tissue. Ser is
by us occurs only in two cel) types: in some archacocytes of the parench}mel]a farvae; and in similar
arch,aeo:y\es and in a second, bipolar cell type of the settled, juvenile .sponge. The discovery of a
in cells of a ping sponge before and after metamorphosis provides new
insights into the origin and evolution of nerve and muscle cells in the Eumetazoa. Further research is
clearly needed -and should include additional sponge species and approaches, including immuno-
ical and electro-physiological techni

Key words: histochemistry, serotonin, Tedania ignis, larval development, evolution

ISODICTYA BOWERBANK: POECILOSCLERIDA OR HAPLOSCLERIDA
TOUFIEK SAMAAI', MICHELLE KELLY-BORGES' & MARK GIBBONS®

"University of the Western Cape, Bellville, 7533, Souih Afvica. *UNITEC Insiifute of Technology,
‘Marine Research Group, Department of Civil and Env, Engineering P/B 92025, Aucklund . New
Zealand. * University of the Western Cape, Bellville, 7535, South Africa.

Tt has been argued recently that /sodictva Bowerbank should be transferred from the Poecilosclerida o
the Haplosclerida. The reason fof this is based on-the observation that the skeletal architecture
(Isodictyal reticulation) of /sodictya -appears superfc:al[y homologous to some genera in the

family -Niphati This hypott ined by comparing the detailed skeletal
arcliitecture of a variety of specxes of Imdxciya wnh respect 10 2 range of poecilosclerids: and
haplosclerids-having reticulate spunvm (eg ). The phylogenetic analysis of this

data set produced two equally parsimonious trees of 39 steps with a consistency index (C.1) of 1.000
and retention index (R.I) of 1.000. The analysis indicates that Isodictya is monophyletic and that it is
more closely related to Esperiopsis informis and Cercidochelae lankestri (order Poecilosclerida) (which
also form 2 monophyletic group).than the niphatid genera (Niph digitalis; pressa,
Amphimedon sp., Niphates n.sp., Crebrochafina sp.) from which ‘it is clearly: separated. Major
characters. that separate Jsodictya from Niphates include the nature of the surface skeletal growths, the
presence of chelae; the amount of spongin coring the primary fibres-and the presence of small cigar-
shape oxeas.

Key words: Isodictya, Poecilosclerida, Haplosclerida, Phylogeny
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TAXONOMIC EVALUATION OF JASPLAKINOLIDE CONTAINING SPONGES
OF THE FAMILY COPPATIDAE

MIRANDA SANDERS' & M. CRISTINA DIAZ

'Department of Chegristry & Biochemistry, University of California, 1156 High Street, Samta Cruz,
Ca., 95064 USA. *Marine Sciences, University. of California Santa Cruz, 273 Applied Sciences
Building, Santa Cruz, Ca,, 95064 USA.

Much interest has been generated by the isolation of j; kinolide-or j ide, a novel

originating from a variety of marine sponges. Various generic and specific assignationis have been given

to a-group of specimens from the South and Indo Pacific, possessing a similar spicule composition and

sharing parallel .chemical profiles. We- have carried out a comparative study of ‘specimens {museum
p d recent collecti ing-all the species. of |nvnlved in (hxs controversy Ou1 "oa]s ate

107 ) résolve the uncertainties arising from various f jasplaki

sponges with a skelétal comiplement in accord with Jaspis Gray 1897, b) es(ah]lsh the: conspecificity of

at least two of the jasplakinolide producing sponges, and ¢) provide thorough characterisation of all

Jaspis related species involved.in this il Jaspis di ea and Jaspis
Johnstoni.
Key-words: chenical profiles, ji kiriolide. C ifdae; Tax :, Jaspis

BIOEROSION AND BIOCONSTRUCTION BY THE SYMBIOTIC SPONGE
CLIONA NIGRICANS (PORIFERA, DEMOSPONGIAE)

B. CALCINAL C. CERRANO, G. BAVESTRELLO & M. SARA
Istituto di Zoologia deil'Universita, Via Balbi 5 1-16126 Genova, [taly.
Cliona nigricans.is a boring Atlanto-Mediterranean sponge which lives-in symbiosis with zooxanithelle

and which exhibits many dxfferem growth forms. It is distinguishable from the sympatric Cliona viridis
i and by its mor gical and ical traits.

On -the Gailinara Island cliffs (Ligurian Sea, Italy) this species (o. P stages) bores exclusively
organpgenous substrata negatively influencing the coastal biocalcification balance. This activity
improves the water action on the: benthic calcareous organisms, causing a: continuous destruction of the
bioherms. In this way, calcareous fragments roll down to the bottom where, with terrigenous sediments,
they-constitute a typical soft bottom characterised by the coastal detritic bottom biocoenosis.

In this particular habitat, large. massive specimens-of €. nigricans {y stage) living partiaily burrowed,
with evident inhalant papillae and high exhalant chimneys, incorporate large amounts (until 98% of the
total DW) of organogenous fragments, selecting the greater size classes. As a result C. nigricans; with
specimens of 200-500 ¢m’ produces large extension of secondary hard: substrata, which host a rich
biocoenosis of sessile and vagile organisms, represented mainly by other sponges, hydmlds, bryozoans
and serpuhds that, in turn,. support nudibranchs, pol d har ids.. Cliona

therefore, a key-stone species in strucrurmg the. corallwenous Mediterranean cliffs
considering the actions played at different levels: (i).the boring activity. modifies the substratum that
becoines suitable to host a rich non-boring infauna; (i) the final result of the boring activity is the
destruction of the calcareoiis substrata that o]t down to thé bottom; (iii) the same material is-then
gathered together by the large massive specimens that structure 2 new unusual biocoenosis.

A study carried out-on the sedimentological features of the bottom indicates that the distribution of C.
nigricans specimens is positively related to the distribution- of the ‘coarse sediment fraction. It is
therefore: probabie -that large 'y stages of C. nigricans need to -incorporate a particuiarly coarse
organogenous substratur for growth.

ABSTRACTS 73

Differences in the structure of the aquiferous system between boring and massive stages have been
demonstrated by corrosion casts. Particularly evident is the arrangement of choanocyte chambers that,
in boring forms, are clustered inside the boring chambers while, in the massive forms, are more
homogeneously distributed in the sponge body. Corrosion casts have: also clearly manifested debated
boring activity of massive forms. Tn fact, several carbonatic fragments, particularly mollusc shelis are
bored and crossed by canals of the aguiferous system.

Both boring and masswe forms of . nigricans contain large populations of zooxanthellae. The density
of, these d by Dl analysis of sponge papillae, is related to thé solar
radiation reaching Ihe specimen.

Key words: clionids, bioherm, detritic bottom, uptake, bioerosion, habitat, sediments, boring sponges

RECOVERY AND GROWTH OF THE GIANT BARREL SPONGE
(XESTOSPONGIA MUTA) FOLLOWING PHYSICAL INJURY FROM A VESSEL
GROUNDING IN THE FLORIDA KEYS

GEORGE P. SCHMAHL

Lower Keys Region, Florida Keys National Marine Sanctuary; 216 Arn Street, Key West, FL 33040,
US4

On February 2, 1997, the 187 meter (614 feet) container ship Contship Houston ran aground on the
Florida reef tract near Maryland ‘Shoal within the Florida Keys Nationial Marine Sanctuary. This
incident resulted in significant injury to coral reef resources over an area 650 meters (2,132 feet) in
length. Hundreds of the Giant Barrel Sponge (Vestospongia muta) were damaged or destroyed as the
ship approached the final grounding site, along with thousands of scleractinian corals and other reef
organisms. A major coral reef restoration project is currently underway to address the physical and
biological injury caused by the grounding, .Over 3,000 broken and dislodged corals were reattached to
the substrate within the inbound tract of the vessel, and large areas of rubble created by the ship’s hull
have been stabilised through a-variety of techniques.

The purpose of this study was to assess the response of m_|ured Aevms;mngm to the physical injury
caused by the vessel ing, As thie vessel approach site; sponges which were in
the path of the ship were sitbjected to various degrees of injury. This injury ranged from the minor
‘breaking off of the tops of the sponges to the compléte destruction of tlie sponge except for the basal
tissue attached to the substrate. 1 located and marked 37 ‘injured specimens with individual tags
attached to plastic cable ties positioned tightly on the upper injured surface'at two locations of each
sponge. | monitored the sponges at two to three month intervals and measured upward linear growth
from the.cable ties. [ also observed the*condition and vitality of each sponge and the method by which
the sponges responded to their injuries. All sponges were photographed at regular intervals.

During the course of the study, seven of the tagged sponges disappeared from the study site. Four of
these were observed to have died from 4 wasting disease that was.reported from pumerous locations in
the Florida Keys and the -Caribbean.. The causes of the disappearance of the other three were not
directly observed. The 30 remaining sponges have survived and recovered. from the direct physical
injury at a minimun by healthy tissue regeneration of the damaged ateas. The rate of upward linear
growth ranged from zero to-4.48 cim over {3 months, with an average upward linear growth of 1.42 cm
for all sponges. Eight specimens (27%) showed no-upward growth over the observation period. The
average growth rate for the.sponges that did exhibit upward growth was 1.94 cm: The most significant
period of growth was in the late summer and @l the fall, which p to the period of
warmest seawater temperatures. Upward linear growth was correlated with. the degree of injury, with
the moderate or slightly injured specimens growing at a faster rate than the badly injured ones. Of the
four sponges that died from the wasting disease, three had been categorised as badly injured, which may
suggest that injured spongeés. may-be more susceptible to disease than non-injured sponges.
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Key words: Giant Barrel Spoiige, Xestospongia inuta sponge growih rates. recovery fiom physical
injury, coral reef injury and restoration, Florida Keys, Florida Keys National Marine Sanctuary:

THE INFECTIVENESS OF A BIOERODING CLIONID SPONGE
CHL. SCHONBERG" & C.R. WILKINSON'

tustralian Instinite of Maririe Science, PMB 3, Townsville MC, QLD 4810, Australia. “Carl von
Ossietzky Universitdt Oldenburg, Department of Zoology, PF 2503, 26111 Oldenburg, F.R. Germany.

Sponges play a major role in Teef bi joni. Early i d that only dead coral skeleton
was infected. Cores. of Cliona Viridis, a véry abundant bioeroding sponge in the Great Barrier Reef,
were remoyed with'an-underwater drill, allowed to heal and fixed onto living surfaces of 9 coral spp. at
Oipheus Island: Sponge survival varied greatly, It.was best on contro! surfaces of dead massive Pori:
on live massive Porites'and on dstiecpora myriophtalina, It was least on Lobophwilia hempric)
two brariching Porites:spp. Several individuals in 7-of the 9 coral species were infected: within 8 weeks.

The areas of infection varied widely. However, after removal of grafts, the sponges died, regardless of
theif size. The risk of epidemics by fragmentation of this sponge spp. is considered o be low.

Key words: Clions, bioerosion, Great Barrier Reef

WANTED: THE NAMES OF COMMON BIOERODING SPONGES OF THE
CENTRAL GREAT BARRIER REEF

CH.L. SCHONBERG"”

‘Ausn'nlinn Instinute of Marine Scierice, PMB 3, Townsville MC, QLD 4810, Australia, 2C{Arl von.
Ossietzky Universitdt Oldenburg, Department of Zoology, PF 2503, 26111 Oldenburg..F.R. Geriany,

Bioeroding sponges have been well studied in the Mediterranean and the Caribbean Seas. Only few
bioeroding sponge ‘species are properly described from ‘the Australian Great Barrier Reef. All other
descriptions of Australian species are based on von Lendenfeld 1884-85 and de Laubenfels 1954.
Detailed surveys in the central section of the Great Barrier' Reef resulted in a large amount ‘of new
reference material suitable. for revisions and new descriptions. Field -descriptions and preliminary
studies of spicule mounts made it possible to clearly distinguish 15 species from the rest of the samples.
which are harder to categorise. Some of the sampled species-appear to be-sponges described previously
and occurring in other oceans (Cliena viridis, C. schmidti, Cliothosa hancacki and Aka mucosa), some
new species are likely to be endemic 1o the Coral Sea. Descri lptmns of the most common species are
presented with preliminary names, disti ical features, and spicule assemblages with
a.request that pammpams assist by comparing wnh species they are familiar with or have observed
€lsewhere.

Key words: Cliona, bioerosion, Great Burrier Reef. Coral Sea, taxonomy

ABSTRACTS

MICROBIAL INFLUENCED PYRITISATION OF MARINE SPONGES
G. SCHUMANN-KINDEL', M. BERGBAUER', W. MANZ', I, REITNER" & U. SZEWZYK!

Technische Univérsiidt Berlin, FG Okologie der Mikroorganismen, Franklinstrafie 29, 10387 Berlin,
Germany. “lnstitui wnd Museum fir Paldontologie und Geologie, Goldschmidisirafie 3, 37077
Gattingen.

Although biomineralisation plays an important role in the history of earth, our knowledge about the
involved processes is rather limitéd. In his coritext microorganisms take a sigoificant part within these
global processes. Pyrite crystals arg often found in taphonomlcally mineralised sponge tissues but are
absem or rare in the surrounding sediment. In terms of mi the role of sp

anaerobic species such as sulfate reducing and fermentative bacteria is faitly unknown. During early
decaying processes of the sponge tissue the internal sponge becomes entirely anagrobic which is' 4
necessary prerequisite for the growth and metabotical activity of the sulfate reducers. Therefore, pyrite
formation is probably linked with sulfide producing bacteria. In the. marine environment, sulfate
reducing bacteria are most likely to play this role besides heterotrophic sulfidogenic bacteria.

In this study enirichinént cultures of native ‘sponge tissue of the mediterrean sponges Chondrosia
reniformis and Petrosia fic crformzs inder sulfate reducing conditions were investigated using a
combination of rRNA-targeted in situ probinig and classical cultivation techniques. Recently developed

specific oligonucleotide probes for sulfate reducing bacteria i the and
of various sulfate reducing-species -affiliated to different phylogenetic taxa within the
lfovibrionaceae and Desuifob it E 16S-TRNA based phylogeny revealed to

hithierto unknown anagrobic bacteria mhabmnc the sponge mesohyl. Additionally, the sulfate reducing
activity was confirmed by established pysiological methods.

In Tivirg sponges, suifate reducing bacteria were evenly distributed within the tissue. This indicates the
presence-of anoxic microniches, which allow nut only the survival, but even the subsequent growth. of
these anaerobic bacteria. Further i of i sulfate reducing
bacteria are currently carried out to investigate their ecology and ahmty to produce pyrit in culture,

Key words: biontis Py X ic inicrobes, sulphate reducing bacteria,
Iyl , molecular biology,

CHONDROSIA RENIFORMIS: HITHERTO UNKNOWN BACTERIA
G. SCHUMANN-KINDEL}, M. BERGBAUER', W. MANZ', J: REITNER® & U. SZEWZYK'

'Technical University Berlin, Dept. qf Microbial Ecology, Franklinstrafie 29, 10587 Berlin, Germany.
2IMPG, University of Gottingen, Goly idistrafle 3, 37077 Gottis Germany,

Marine sponges as evolutionarily ancient metazoa are nowadays in the focus of great interest. However,
the implication of closely fated bacterial i within the sponge tissue is completely
unknown. One of the sponges i i to clarify this i ip is the i species
Chiondrosia renifornifs. Bacteria associated with this sponge were examined by aerobic and anaerobic
cultivation, .culturé-independent methods as whole. celf in situ hybridization, PCR assisted TDNA
sequence retrieval and comparative sequence. analysis. /n situ hybridization of bacteria within the
sponge tissue with fluorescently labeled rRNA-targeted oligonucleotides. for the. major subelasses of
Proteobacieria revealéda great part of the population to be affitiated to the o~ y- and S-subclasses.
Interestingly, no-organism ‘was fotnd to be-a member of the p-Proteobacteria. On the other hand, there
are also many microorganism that only gave signals with the universal probe for all bacteria, whereas
group- or speciés-specific-probes did not hybridise with lhese bacteria. Some of them are culturable
and could ‘successfully be characterised using the polypl pproach. 165 rDNA ing and
subsequent analysis of the cultivated bacteria obtained from: sponge-tissue showed that these metazoa
are closely associated with a great diversity of hitherto unknown bacteria.
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Furthier studies of culturable. sponge-associated: bacteria are. currently carried out to investigate the
ecology of sponge-associated baclena Thls suryey will elucndate the physiological properties and, by
molecular analysis, the ph of thiese Occurence and spatial distribution
of even bacteria in issue will be analyzed by.in sir hybridization with specifically
designed rRNA-targeted oligonucleotides.

Key words: bacteria, in'situ hybridization, ing, ph y PCR, mic /e

INTRASPECIMEN VARIATION OF SECONDARY METABOLITES IN THE
SPONGE OCEANAPIA SP. AND EFFECTS TOWARDS GENERALIST AND
SPECIALIST PREDATORS

P. SCHUPP', C. EDER,}, V. PAUL * AND P. PROKSCH.'

"Lehrstubl £ Phidrmazeutische Biologie, University of Wuersburg, 97082 Wierzburg, Germany. *UOG
Marine Laborawory, Mangildo, Guam 96923, US:A.

Oceanapia sp. from Truk Lagoon is a very distinctive sponge. It consists of an enlarged basal root that
is completely buried in the sediment, a fistule that reaches above the sediment and a translucent capitum
on top of the fistule, We isolated the two major compounds kuanoniamine C and D from the crude
extract.

The concentrations of kuanoniamine C:and D-incieased from the basal oot to tli¢ translucent capitum.
Initial experiments-showed the lowest concentrations of the alkaloids in the basal root with 0.3% of dry
mass for kuanonianiine C and 0.1%.0f dry mass for Kuanoniamine D. The fistules showed a four fold
increase of the bolites. The highest fons were found in the translucent capitum' with 5%
of dry mass for kuanoniamine C and. 1.75% of dry mass for kuanoniamine D:

The angelfish-Pomacanthus imperaior was deterred by the crude extract in laboratory feeding assays.
The pure compounds knanoniamine. C and D revealed an even greater deterrent effect when tested
against natural fish communities in the field.

Key words: Oceanapia. secoridary metabolites, predation, Truk Lagoon, kuanonitmine

RELATIONSHIP OF SAND AND FIBRE IN THE PSAMMOCINIAN HORNY
SPONGE

CHUNG JA SIM
Department of Biology, Hannam University, Dagjeon 300-791, Korea.

Threé new species. of the genus Psammocinia are described from Cheju Island and Namhae Island,
Keorea. Psammocinia jejuensis 0. 'sp., P. mosulpia n. sp. and P. mammiformis 1. sp. belong to the
family Irciniidae. The characteristic of this genus Psamniocinia is that it has a large quantity of sand
grains in fibres, matrix and the surface. Psammocinia sp. collected from Cheju Island has larger size
sand than the three new species, In the choanosome, primary fibres are hardly found but the.secondary
fibres are abundant, i short dary fibres: are with large sand grains, which
have a bridge-like appearance. Large sand grains: seem to support the sponge skeleton instead of the
fibres themselves. The features that have been used to distinguish species are described with
illustrations.

Key words: Horny sponge, Psammocinia, Koréa, primary and secondary fibre appearance, sand.
inclusions
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PATTERNS OF INTER AND INTRASPECIFIC GENETIC DIVERGENCE IN
MARINE SPONGES ~ *

AM. SOLE-CAVA' & N. BOURY-ESNAULT

‘szm‘lamemu de Genetica — Instituto de Biologia — UFRJ ~ Bloco A; CCS; Ilhg do Fundao — 21941~
490-Rio de Janeiro- Brazil & D of Envir Iand ionary Biolagy ~ University of”
Liverpool — Port Erin— Islé of Man. UK. *Universitée de la Mediterranée, Centre d’Océanologie de
Marséille, Station marivie d"Endoume, UMR-CNRS DIMAR 6540, FR-CNRS 6106, rue de la Batferie
des Lions, 13007-Marseille, France.

Since the first molecular systematic studiés on marine sporiges in the 80s, a fairly large database has
accumutated on levels of allozyme divergence between conspecific and congeneric sponge populations.
The first findings seemed to indicate that sponge species were genetically more divergent than those of
other marine invertebrates, possibly related to their high levels of genetic variation. However, an
analysis of the 55 interspecific and 87 intraspecific pairwise genetic- identity (7) values available to daté
indicates a more complex figure. Although the-average of I over all interspecific comparisons (/=0.42),
is.only slightly smalier than that found among other marine invertebrates. (/=0.54), the frequency
distribution of 7 appears to be bimodal. with some genera consistently highly divergent (/<0.3;
Cinachyrella, Cliona, Spirastrella and Tethya) and others within the normal range of gene: divergence
(0:4<1<0.8; Chondrosia, Suberites, Petrosia, Plakiria and Phyllospongia). Furthermore, in some other
genera (dxinella, Chondrilla, Clathrina and Oscarella), some species display low and others high
levels of genetic différentiation in relation o their.congeners. This pattern may reflect a large variance
in the evolutionary age of genera in sponges; principaily within the Spirophorida and the aster-bearing
Hadromerida. In any case, this indicates that, although genetic identity levels are a very efficient way to
discriminate sponge species, their use to evaluate taxonomic rank:above that level is not recommended.

Key words: cosmopolitism, genetic divergence, allozymes, malecular systematics

PUSHING THE BOUNDARIES: A NEW GENUS AND SPECIES OF
DICTYOCERATIDA

PATRICIA R. BERGQUIST',; SHIRLEY J. SOROKIN? AND PETER KARUSO'

! Department of Zoology, School of Biological Sciences, University of Auckland, Private Bag 92019,
HAuckland, New Zealand. Musewm of Tropical Queensland, 70-84 Flinders Street, Townsville,
Queensland 4810, Australig.
Descripti dto gate sponges into genera, families and orders are always subject to
re-evaluation, “Very white fan’ is-a rare foliose sponge usually found between 20 and 24 meires on reefs
in the central Great Barrier Reef, Australia.. The distinct thick, organised sand cortex and surface
characters of the-oscular and poral faces, and regular, simple primary fibres, form the basis for the,
diagnosis. of a new genus. The. lameilate form. brilliant white colouration and regular skeletal
arrangement aré diagnostic of the new species. “Very white fan’ has also required the establishment of a
new family, Phyllospongiidae, to ericompdss the foliose di id genera Phyll
Carteriospongia, Strepsichoidaid, Lendenfeldiaand the new very white fan' genus. In addition 1o fibre
structure, chemotaxonomic characters dre used to confirm the placement of genera in the new family; -
groupings of dictyoceratid families by sesterterpenoids have shiown that Phyllospongiidae contain a
unique series of bxshomoscalamnes Although the structure of the new sponge has caused a
within the Di we do not regard the task of reassigning species and genera to
be complete. at this time.

- 1

Key woids: Dictyoceratida, sp.nov. genus nov, Ph tde nfam, Ph
y L i S

Carteri gi ¥ Sesterterpenoids,
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POPULATION DYNAMICS OF A SPONGE/MACROALGAL SYMBIOSIS:
POSSIBLE CAUSES FOR A PATCHY DISTRIBUTION AT ONE TREE REEF.

DONELLE A TRAUTMAN

School of Biological Sciences and Biotechnology, Murdoch University, Murdoch, Western Australia
6150, Australia.

Hal:clona cymiformis. xs atropical marine sponge that is found only in association with a red macroalga,
Ce This is found on coral reef flats where it is
frequently the thost promitent macroscopic organism. At One Tree Reef, populations of
Haliclona/Ceratodictyon are generally restricted to- the rubble banks just inside the reef crest that
surrounds One Tree Lagoon. Only one population. of the ‘assaciation is found in the centre of the
Jagoon. 1t s likely that the lack of rocky substrata in the centre of the Jagoon. Jimits the recruitment of
the association into new-areas, Sexual repdeuctlon by the sponge ]\as never been observed at One Tree
Reef At the rubble bank sites, of Halicl er appear to be maintained by

ion and the size-fr distribution is skewed toward smaller individuals. In the centre of
the: lagoon, clumps of the association grow to much larger sizes. Fusion experiments between
individuals collected from different sites showed someé histocompatibility, suggesting that existing

populationis of Halicl @ i ‘may have origii from theé samé parent populationi.
Key words: Haliclona cymiformis, Ci i i symbiosis, distribution, size-frequency.
2 ) hi ibili

PHOTOSYNTHESIS AND RESPIRATION BY THE SYMBIOTIC ASSOCIATION
BETWEEN A CORAL REEF SPONGE AND ITS MACROALGAL SYMBIONT

DONELLE A. TRAUTMAN

School of Biological Sci and Biotechnology, Murdoch University, Murdoch, Western Ausiralia,
Australia, 6150,

1n the association between the id sponge Halicl iformis and the. red
Ceratodiciyon spongiosum, the dlgal thallus comprises the bulk of'the ory gamsm while the sponge fills
in‘the spaces between the algal branchlets and forms a thin layér around the outside of the association.
The alga is exposed only at the very tlps of the branr,hes of the association. Measurements of

thesis and respiration. of the iatioh have shown that this association makes a
Slgmf icant contribution to the primary productivity. of the ffinging reefs of One Tree Lagoon, southern
Great Bairier Reef, in areas where few large primary producers:(corals or algae) can live.

Light en!ermﬂ the branches of the association is rapidly attenuated and, as a result, lhe compensation
and irradi are high; i 750 and. 315 pmol photons m* s respectively.
Photoinhibition at higher irradiances does not occur. Maximum rates of photosynthesis teach 433 pmol
O, mg.chl @™ b during summer, while réspiration consumes up to 220 jimol O mg chl a”' I, These
rates. decrease by about half during the winter. F ic and respiratory.rates were d by
changes in ambient oxygen concentration or by nutriént -enrichment with. nitrogen or phosphorus.
Prolonged periods of heavy shading lead to an increase in pigment concentration in the alga, but no
changes in maximum photosynthétic or respiratory rates were found when compared to control samples,
There were no significant differences in the rates of respiration or photosynthesis between cultured C.

i and the intact Halicl ‘eratodictyon -association, so it was not possible to formulate a
‘model as to how respiration was partitioned between the partners in the association.

Key words: Haliclona cymiformis, C dictyon i symbiosis, photosyrith

oxyigen ¢concentiation, niutrient enrichnient, ph de fon, partitioning of respirati
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THE ROLE OF EARLY LIFE-HISTORY STAGES IN DETERMINING ADULT
SPATIAL PATTERNS OF ENCRUSTING SPONGES.

MARI{A:J URIZ)", MANUEL MALDONADO', XAVIER TURON & RUTH MART]'

"Deparmient of Aquatic’ Ecology. Centre d'Estudis Avangats (C.S.A.C,). Cami de Sta. Barbara, s/n. 17300
Blaries (Girona). Spain. *Department of Animal Biology. Faculty of Biology. University of Barcelona. 643,
Diagonal Ave. 08028 Barceloyia. Spain.

We studied the abuiidance ‘and spatial -pattern of two Mediteiranean encrusting sponges: Crambe crambe
(highly toxic) and Seopalina lophyropoda (non-toxic) at three spatial scales (0.5, 1 and 2-m?). We examined
the reproductive output, larval behav:our and early recruitment in these ‘species; and assessed the: relative
importance of these in the d and spatial patterns of adults. We also determined,

in field experiments, whether the presence of adults induces ot inhibits recruitment in these two species. We
found ‘that C. crambe was much more abundant than S. Jophvropoda at the site studied in both number of
individuals per square meter (67+2.7 vs. 10.2¢2.1, mean+SE) and coverage (47£1.9% vs. 11.1x1.4%). At the
smallest scale sampled (0.5 i), both species showed an aearenated pattern. Aggregation was also detected for
S. lophyropoda; but not for C. erambe; at the scales.of 1 and 2 m°. The number of embryos incubated per cm®

by.C. crambe and S. lophyropoda was 76.2+12.5 and 14x1.7 (mean=SE), respectively. We estimated that the
potential number of latvae of C. crambe released into the water column was about 20 times higher than that of
S lophyropoda.

Larval behaviour was monitored in the laboratory and in the field. Larvae of S. /ophyropoda did not swim
away from the release point. They maintained-a vertical posture that minimised horizontal dispersal, and soon
began crawling. In conirast, the larvae of C. ‘crambe swam actively and had a comparatively delayed crawling
phase. Recruitment of the two species in scraped quadrats surrounded by individuals of C. crambe and S.
lophyropoda, and in controls (rocky areas with no sponges) was itored weekly for a month. Recruif of
both species was higher in seraped quadrats surrounded by canspecifics. This efféct was notably more marked
forS. Iophyropoda than for C. crambe recruits. The toxicity of C. crambe did not inhibit settlement of S.
lophyropoda with respect to controls. The mean number of recruits per surface unit after one month (atl
substrates pooled) wasca. 3.5 times higher forC. crambe than for S. Jophyropéda. This difference was smaller
than expected given that Jarval production of ‘C. crambe was. ca. 20 times higher. This indicates that a
significant proportion of C. crambe’s offspring did not ibute to the mai of the local

The aggregated patiern of S, lophyropoda at scales ranging from 0.5to0 2 ni® and its discontinuous geographic
distribution may be partially explainied by strong phylopatry of its larva¢ due to their poor swimming ability
and limited dispersal. The dominance of C. crambe in littoral assemblages; its random distribution at scales
larger than 0.5 m?, and its ubiquity along the Tittoral are traits that are consistent with high reproductive output,
the swimming behaviour of Iarvae which facilitates wide dispersal; and patterns of recruitment found i this
study. Therefore, S. /oph) jons appear to be maintained by offspring supplied by autochthonous
individuals while populations ofC “crambe appear to be open, with a potentially significant flow of larvae
between them.

Key words: ireproductive outpnt,” larval behaviour, setlement, recruitment, spatial patterns, encrusting,
Mediterranean Sea
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SPATIAL AND TEMPORAL VARIATION. OF THE NATURAL TOXICITY IN
SPONGES OF A MEDITERRANEAN CAVE: IS THERE A TREND?

RUTH MARTI', MARIA-J URIZ', XAVIER TURON’ & E. BALLESTEROS'

Depariment of Aquatic Ecnlngy; Centre d'Estudis Avangats (C.S.1.C.).. Cami. de Sta. Barbara, sin.
17300 Blanes (Girond).. Spain. *Department..of. Animal Biology. Faculty of Biology. Usiiversity of
Barcelona. 645, Diagonal Ave. 08028 Barcelona. Spain:

Strong intraspecific variation of chemil has been for marine seaweeds and, less
often, for some- benthic-invertebrates. The ‘causes and the extent.of this variation still rémain poorly
stadied,

We: prf:seutrhere an; extensive. study. on natural toxicity.of sponges inhabiting a sublittoral cave at the
Balearic Islands, (Mediterranean), We looked over spatial and temporal pattems at both community and
species Jevel. .

First, we performed an exhaustive semi-quantitative census of ‘the benthic species present along the.cave
walls and analysed: the. species/abundance. matiix by cluster techniques. Three cleatly differeat zones
with distinict species assemblages came ouit from the ahalysis. We characteriseéd the main abiotic factors
of these zones by measuring itradiance, water movement, and particulate organic matter of the water.
For the toxicity analysis, we collected -at the three zones & minimum of three spécimens per spécies (33
species, 291 specimens). We looked at seasonal variation in toxicity by sampling in June and November
1998: Toxieity was measured by the Microtox assay, which has shown a high performance for assessing,
natural foxicity in previous studies. We also ran sea-urchin bioassays over randomly selected samples to
determine whether toxicity against marine bacteria-correlates with toxicity against invertebrate cells.
Correlation between both bioassays was always high. Whenever a given concentration of crude extract
resulted in Gamma values (=toxicity uniis in the Microtox assay) above 0.5, it also featured some
toxicity against sea-urchin ‘embryos. Thus, we chose. this value.as a thréshold to separate toxic from
non-toxic: sponges.

‘We found contrasting trends in the variation of toxicity along the cave with season. At the community
level, toxicity values ‘had a tendency to increase as irradiance and substrite occupation decreased
(increasing distances from the cave entranice) in June. This trend reversed in November, when lower
toxicity was found in the innermost zone. High variances prevented ANOVAs from. detecting
significant differences in mean toxicity between zones-or seasons: In contrast, we detected significant
changes (Chi-square statistic) in the number of toxic species among zones between seasons. At the
species level, we found significant differences in toxicity among zones and the pattern of variation
along the cave also changed seasonally.

Our results proved that spatial and temporal variability in toxicity is remarkably high in Mediterranean
sponges. This variability, either jeall, ined or envi; Iy induced, may have important
nd i impli in-benthic itie:

Key words: natural toxicity, spatial and temporal variation, Microtox assay, caves, Mediterranean Sea,
benthic communities
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NON-FEEDING PERIODS IN THE POECILOSCLERID SPONGE CRAMBE
CRAMBE: AN ULTRASTRUCTURAL STUDY.

XAVIER TURON' & MARIA-J. URIZ

'Dept. of Animal Biology (Invertebrates). Fac. of Biology. Univ.: of Barcelona. 645, Diagonal Ave.
08028 Barcelona. Spain. *Dept.. of Aquatic Ecology; Centre diEstudis Avandats de Blanes. C.S.1.C.
Caml de Sta. Birbara, s/n. 17300 Blanes (Girong). Spain.

The red, encrusting sponge Crambe ¢rambe is a common species in the Mediterranean sublittoral. Its
structure, biology, ecology, and défense méchanisms are well known from several studies in the last
years (Becerro et-al-, 1998, and cites therein). We report bere the-existence in this species of a resting,
non-feeding period, déscribe the ultrastructuie of this stage and discuss on its possible biological and
ecological significance,

This sponge features 2 marked seasonality in its reproductive cycle; with larval release occurring in July
and August. From the end of August until-the end of October, some specimens appeared covered with a
glassy cuticle. Noinhalant potes or-oscula were open through this caticle, so that the spanges. were not
able to feed during this stage. In November, the surface of some specimens, incorporated noticeable
amounts of parficalate matter-and debris, contrasting with the usually clean and smooth surface of this
species. Upon closer observation, these specimens were shown to featiire a'strong hispidation, with the
spicules retaining -entangled debris. We interpret this hispidate: form as being an infermediate stage
between the resting phase and the active period.

SEM examination of the surface during the non-feeding period confirmed the absence’ of inhalant
orifices and the presence of an aceliutar cuticle instead of the-usual exopinacoderm. In some specimens,
microorganisims were adhered to the outside of the cuticle, while they were totally absent from the
surface of active specimens. Through TEM observation, the cuticle appeared as a complex structure,
about 0.1 pm thick, comprising a proximal dense layer formed by the aggregation of collagen fibrils,
and an outer layer of granular material. Beneath this cuticular layer, a zone with few cellular
components (mainly pinacocytes and spheralous. cells in diverse degeneration stages) and negligible
collagen fibrils extends. The choanosome appeared in a rather disorganised form, with some choanocyte
chambers: still recognisable, while: others. were largely disi d 3

spherulous cells, degenerate cells and cell debris were abundant. Phagocytosis by archacocytes was
common:

At more advanced stages, the cuticle losses ‘its structure and -appears broken at many points. SEM
images suggest that the cuticle is cast off; and a new pinacoderm develops undemeath: Spicules,
previously: under the ciiticle, are now exposed, thus giving rise to the hispidate phase. The surface is *
again perforated by functiorial inhalant orifices at this phase. Reactivation of the sponge filtering
activity and release of the hispidation spicules to the milieu ensue.

The stages described hiere may be related 1o a reorganisation of the sponge canal system after larval
release. It doesn’t seem fo happen, however, to'all specimens and in all'years; rather, this phenomenoni
had been only occasionaily observed in previous years, but in 1997 it was especially intense and
affected an estimated 5% of specimens at-a fime. It is not clear at present why this phenomenon. has
been so frequent in-this particular year; although it may be related to the exceptionaily high water
temperatures during-Autamn, 1997 in the Mediterranean area (the highest in the last 25 years).

Key words: resting stage, ultrastructure, canal system: reorganisation, Crambe crambe, Demosponges,
Mediterranean Sea
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CARNIVOROUS SPONGE
JEAN VACELET

Centre: d’Océanologie. de Marseille (CNRS —~ Université de la Méditerianée. UMR 6540); Station
Marine d’Endourie; 13007 Marseille, France.

A movie, 15 min long, illustrates the camivorous sponge Asbestoplunia hypogea and the Mediterranean
cave in' which it has been discovered. The cave entraps a cold water mass, resulting in stable
temperature conditions throughout. the' year and in colonisation by deep-sea animals. Time lapse
cinematography made in an aquarium shows' the capture and the digestion of the. prey by the
carhivorous sponge: Several other sponges from. deep-sea onom are shown in their cave habitat
including Oopsacas minuta, a rep of the ids and ‘the vecently described

demosponge Myceliospongia araneosa.

Key words: cave, Mediterranean, Cladorhizidae, carnivorous

THE PLANKTONIC ARMOURED PROPAGUELES OF THE EXCAVATING
SPONGE ALECTONA (PORIFERA, DEMOSPONGIDAE) ARE LARVAE:
EVIDENCE FROM ALECTONA WALLICHII AND A MESATLANTICAN.SP,

JEAN VACELET

Centre d'Qcéanologie de Marseille (CNRS- Université de la Méditerrande, UMR 6540), Station
Marine d'Endoume, 13007 Marseille, France.

The armoured propagulesof the excavating sponges Alectona and Thoo:a. which are the only stage of
ion of sponges i observed in full p i have been i as
asexual because of a morphology unigue among sponge larvae. Evidence of sexual origin is presented
in Alectona wallichit and iti a new species from the deep Attantic, A mesarlantica. Stages in
spermatogénesis’ and oogenesis are. present at the sam¢ time- as embryos in various stages of
from -early to advanced embryos possessing a discotriaene and style
skeleton Thick collagen strands surround the from early jon stages. Collagen
strands and spicules appear when the.embryo cells are still undifferentiated. The larva is unique among
demosponge larvae by the absence of flagella and the presence of & larval skeleton including spicules
that are unknown in the adult. The name hoplitomella is proposed for this-special larva of dléctonid
sponge.

The uni of the sexual devell and the ial nature of the discotriacnes of the larva of
Alectona both indicate that these sponges are not Hadromerida. The-distinction of a family Thoosidae
for the genera Thoosa, Alectona and -Delectona, is supported, although the. family is considered
presently as-iricertae sedis within the Derospongiae.

Key words: Deniospongiae, Alectona wal]mhu, Alectona nisp., sexual reproduction, embryology,
ic larva; ing sponges, bi 3
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CHEMOSYSTEMATICS OF THE PORIFERA
R.W.M. VAN SOEST' & J:C. BRAEKMAN?
"nstitute for s and Population Biology, Universityof. faii, P.Q:-Box 94766, 1090 DT

Amsterdam, The Netherlands. *Lab e de it Université-Libre de Briixelles,
CP 160/170; Avernue F.D. Rooseveli-50; 1050 Bruxelles, Belgmm

‘We reviewed all compounds described from the Phylum Porifera in.an attempt td discover what level of
reliability may be attached to-cliemistry data when applied in classification. To date (May. 1998) more
than 3500 different chemical compounds have been extracted from 475 species. of marine sponges
belonging to two of the three:classes-(Calcarea and Demospongiae), all major-orders.of Demospongiae,
55+ families and 165 genera (source: Blunt & Munro's MarinLit database, 1998 update). Previous
studies revealed that several ordinal, family and genus. patterns appear to exist, with unique types of
compounds apparently .testricted to discrete sponge: taxa. If this. were the case overall, then the
lmplessxve chemical dalaset could be put to us¢ in helping to solve persistent problems -and
over th ion of var D! taxa.

However, the compounds may be produced either by sporigé cells - and then may be regarded as proper
characters of the sponges ~ or by mlcmsymbmnls ‘which may be not at all species- or group-specific.

Large numbers. of proven or susp 1s appear to be present from the lack of
correspondence between sponge identity and. d structure ( are ides and cyclic
peptides which are. found dottedly over most Demosponge groups, and are in fact known from various
microbial organisms). Reported chemistry is distributed heterogenenusly aver the various ‘groups, with

highest numbers of ds- reported from Di 650+ ds from 95 ‘species),
Dendroceratida (500+ from 48 species), Haplosclerida 5. L. {660+ from 101 specles} and Hahchondnda
5.1, (540+ from 86 species); other groups have i (A ida-Lithistida,

Poecilosclerida) or very:low (Calcarea) nuiibers of compounds. Despite previous claims of exclusive
occurrence of particular compound types i discrete sponge groups, it was found thal in most if not all
cases-compounds are distributed fuzzily: Ct oceurrerice. of pound types in particular
ﬂmups is common ( examples are bromotyrosines in Verongida, furanoterpenes in Dictyo- and
Dx and 3-alkylpiperidine derivatives. in Haplosclerida s.1.), but
almost invariably t]|ere are also reports of these compound types from unrelated sponges. Furthermore,
in the rare cases that a compound type is indeed restricted to a certain sponge group (for example
pyrrole-2-carboxylic derivatives in Halichondrida: s.L), then such fuzziness reappears among the
families within the group. Reasons for this fuzzy distribution may be either or all of the following; (1)
parallel biosynthetic pathways leading to the. same structure, (2) ‘microsymbiont involvement (3)
careless specimen handling (contamination by epibionts, confused labels), (4) wrong
identification/classification.

Currently, the amount of fuzziness s such that direct use of chemistry (literature) data. to soive
classification problems -or to eréct new higher taxa, is inadvisable. inconsistent occurrence of
compounds cannot be dismissed without further study. Large scale voucher reexammmmn or
recollection and chemical ana]ysns as ' well as cooperative studies between

and bioorganic ¢hemists, are necessary to demonstrate the properness of using chemical characters for
classification.

Key words: chemosystematics; marine sponges, classification
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BIOLOGY OF SPONGE NATURAL PRODUCTS

R.W.M. VAN SOEST'. G. VAN DE:VYVER; E; RICHELLE-MAURER, C. WOLDRINGH, 1.C:
BRAEKMAN & R. TAVARES

"Departmeiit of Coelentérdtes and. Poriferd, -Institute’ for Systematics and Population Biology
(Zoologisch. Museum), University of Amsterdam;. P.O:Box 94766, 1090 AT Amsterdam, The
Netlhierlands

This is to announce the EC-MAS 3 project, which started April 1, 1998. The biological and chemical
aspects of selected sponge-natural products (secondary metabolites) of interest to human use- will be
studied to obtain understanding.of: (1) the cellular origin and:possible microsymbiont involvement, and
(2) the CCOIOglCﬂ] sxgmt‘ cance.of sponge secondary metabolltes and (3) the patterns in these processes
enabling of for-and exploitation of sponge sécondary metabolites. The results
will have a direct bearing on policy decisions concerning, industrial production of sponge ‘secondary
metabolites, which are‘too difficult or too costlyto-synthesise. A: major deliverable product of the
proposed research will be the formulation of a standard-protocol of research steps needed as.a basis for
such policy decisions.

The research will be structured in three phases: (1) exploration-and pattern recognition, (1) testing of.
hypotheses using experiments with selected sponges, (III) protocol construction. Initially, investigations.
will be directed: towards two sponge groups (Haplosclerida.and Halichondrida) and towards a limited

aumber-of molecule types. Known secondary bolif rence will direct ion for related
sponges and related secondary ites. For the i | phase a choice for 3-4 target sponges
will be made based on susp p ion of ites by own sponge cells (1-2 target

sponges) or inicrosymbionts:(1-2 target sponges). The blOlO‘-'lCEﬂ aspects includeé: determination. of the
identities and phylogenetic relauonshlps of ‘bioactive sponges; within-spange spatial distribution of
sponge cells and microsymbiont cells; experimental observation of variability of biological activity of
selected sponges in various envitonmental (biotic and abiotic) situations; identification of target
microsymbiont cells; fractionation, isolation and culture of target sponge celis. The chemical aspects
mb\ude extracuon, lsolanon and sirucmre determination of selected bioactive compounds;

and ive analytical methods. for their spatial distribution in- the
sponge and fcrthelr distribution between and within different species:

Summary of methodologies: Sponges will be collécted using SCUBA. (shallow water) and/or dredges
(deep water) ‘and photographed upon collection. Various. types-of fixations of material will be made
immediately after rémoval from the water. Voucher specimens will be studied for identity and
phylogeny using routine morphological as well as molecular (188 /-28S.rDNA) characters. Collected
sponges preserved in methanol or as freeze-dried material will be exiracted with methanol and
dichloromethane. The primary extracts will then be tested for their biotoxicity using an invertebrate
bioassay organism, the Artemia toxicity test, and several prokaryofe and eukarydte bioassay organisms
(bacteria, fungi, yeasf). Cytological analyses will consist of two different approaches, one using
glutaraldehyde-fixed: material, the other.using live sponges;: (1) sponges will be fixed in giutaraldehyde,
(a) for microsymbiont detection; thick sections will be stained with suitable fluorochromes and viewed
by ﬂuurescem:e mmroscopy and c¢onfocal scanning light mlcmscopy If microsymbionts are present,
i 1 be ct ised by different i will be-further identified by
ﬂuorescence in situ hybridisation using rRNA-targeted oligonucléotides as probes; (b) for sponge cell
spatial distribution, samples will be postfixed in 1% osmium tetroxide and thin sections will- be studied
by Transmtssmn Electron Microscopy (TEM) (’) Live sponges. will be dissociated into single-cell
ition of secondary ion will be realised using two advanced
techniques: (a) cel fractionation into pure cell populations using continuous or discontinuous Percoll
gradients; (b) symbiont-free. sponge: cuitures, initiated either from pure cell populations or from
dissociated sponge cell suspensions: Experimental observations. will be made in situ using various types
of manipulations (caging, artificial standard lesions, confrontation with substrate competitors, crude
exiract assays with sibstrate competitors and potential predators).

Key words: secondary inetabolites, microsymbionts, cheniical ecology, exploration-and exploitation
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THE FRESHWATER SPONGES FROM A NEOTROPICAL SAND DUNE AREA.
C. VOLKMER-RIBEIRO', M.M.F. CORREIA?, S.L.A. BRENHA® & M.A. MENDONCA®

'Cecilia Volkmer-Ribeiro - Musey de Ciéncias Naturais, Fundagdo zoobotanica do Rio Grande do sul,

Cx. Postal 1188, 90.001-970, Porfo Alegre - RS, Brasil and Graduate-Program of Zoology, Pontificia

Universidade Catdlica do Riq Grande do Sul, Cx. Postal 1429, 90.619-900, Porio Alegre - RS, Brasil.

Fellow Researcher of CNPq., Brasil. 4 CNPg/RHAE grant supported the field work. *Maria Marhicia

Fi eusua Correia; Sérgio Luis A. Brenha, Mauricio Aradjo Mendonga - Departamento de Biologia
Ji idade Federal do. M hdo; Pr. G ives.Dias, 21, 65.020-240, Séo Luiz - MA, Brasil.

The eastern part-of Maranh#o State is a'sand dune field which stretches along. 150km of the continent
border and penetrates from 10kin to 150km into the country ‘side where it limits with the ‘cerrado’
(Brazilian savanpa). The National Park of “Lengdis Maranhenses” was created in 1981 to protect the
largest part of this area, which contains an amazing array of seasonal freshwater ponds nested among
the dunies. The region is ‘classed under Koeppen’s AW climate with the rainy season ¢xtending from
December to May-and the annual mean air temperature ranging from 26.8°C to 27.2°C:  The survey for
freshwater sponges was performed from October 20th to 30th, 1995. At this time of that year the largest
ponds (+- 50X20m) contained.yet about 1/3 of their water. That condition -was previously chosen as the
one which would yield sponges with gemmules. Contact was kept with local residents who informed the
team as to the water level, since dry and wet seasons do not oceur exactly at the same period each year.
The survey was carriéd-out at the eastern and western borders of the National Park wer¢ the limiting
sites with the savanna were more réadily met. pH, temperature and. conductivy of the water were
determined for the ponds with higher water levels.

A transect departing from the mobile dunes-into the savanna boundary disclosed a succession of ponds
with different spatial fitting and water colours, The ponds situated amongst the mobile dunes are also
mobile and have cristal clear waters whilst the ones approaching the savanna boundary are more stable
ponds with. increasing brownish colors and-acid pH. Sponges were. abundant and plenty of gemmules
particularly in-the two extrentes -of the “pond succession” ‘Le. the very clear ones and the brownish
coloured ones thus proving correct the assumption that this huge seasonal aquatic system contained this
fauna and that the sampling period was the one chosen.

The sponge community inthe ponds also a quite ing, though hot unusual
distribution pattern. Approaching the savanna boundary the. community found included oné or more of
the followirig species, but never the five of them: Metania spinata (Catter, 1881), Corvomeyenia thumi
(Traxler, 1895), Dosilia p iclli Volkmer-Ribeiro, 1992, Troch illa variabilis Bonetto &
Ezcurra de Drago, 1973 and Jic il is Volk Ribeire & Maciel. 1983, In the
sand-dune clear water ponds the only species found was Corvoheteromevenia heterosclera (Ezcurra de
Drago. 1974). However going towards the clear-water dune ponds some mixing of C. heterosclera with
R amazonensis-and T. variabilis could be detected.

Recent litterature dealing with the study of i h sponge ities structure has
shown that the five species upper referred close to the savanna boundary were found together in
seasonal ponds form the north to the south of the Brazilian savanna. So two characteristic communitiés
aré here dealt with: the one of the savanna ponds with five:species and the one of the sand-dune ponds
with one species.

The reemn extending between the areas occupied by these two communities thus biologically and

dune ecotone.. To-this particular ecotone the best fitting dynamic
cuncept seems to be the patch concept as-exemplified by Bretschko (1995). In spite-of the fact that this
cancept was settled up for a river/land ecotone we think that if fits quite adequately the presently
studied one.

Key words: freshwater habitats; sand dune; savanitd, ecotone, distribution, community structure
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THE PECULIARITIES OF SPONGE SPICULE COMPOSITION IN HOLOCENE -
PLEISTOCENE SEDIMENTS OF THE UNDERWATER AKADEMICHESKY
RIDGE OF LAKE BAIKAL

E. WEINBERG', K. ECKERT? S.EFREMOVA’® & Y. MASUDA*

mealogcn/ Institute of SB RAS, Russia. *Alfred Wegener Institute of Polar and Marine Research,
Germany. *Biological Research. Institute of St. Petersburg State University, Russia. *Dept. of
Biology, Kawasaki Medical School, Kurashiki City, Okavama 701-01, Japan,

Sponge spicules in Holocene - Pleistocene ‘sediments of the top. of the underwater Akademichesky
Ridge were studied. * In & bottom sediment core (480 cm }ugh obtamed w1th a "rawty corer) the
spicules of 3' genera* of 1 irskiidae sponges (L the
macroscleres and microscleres of Spongilla 'sp. and the macrnscleres of Ephydatia sp. {(fam.
Spongillidde), - were “found. We’consider the two dnusual types of spiciiles an interesting find since
theése spicules have no analogy. with the spicules of recefit sponges. They are long and thin oxeas (360-
700 pm X 12-16 pm) with small spines‘eveiily distributed over the main part of spicules, and smooth
and thick oxeas (224-280. pm x 24-40 pm). It is noteworthy that typical recent B. bacillifera spicules
are absent from the core studied, and strongyles with small spines on their extremities are smooth. Asa
rule, B. bacillifera colonise various depths of Lake Baikal, At the same time the core contains the
spicules of Lubomirskia baicalensis which inhabits usually the shallow waters. These spicules as well
as the spicules of Spongilla and Ephydatia might be introduced here from the region of Ushkanii
[slands. ‘Spicule quantity and their morphological diversity reach their-maximum during warm climate
periods. Cold periods coincide with the absence of Spongilla sp. and Swartschewskia' papyracea
spicules present in sedinents, and the number and diversity of other spicules significantly decreased.

Key words: Holocene, Pleistocene, sediments, spicules, Lake Baikal

PHYLOGENETICS OF THE EURETIDS (EURETIDAE; HEXACTINELLIDA)
BENJAMIN WHEELER
Redpath Museum. McGill University, 859 Sherbrooke St ¥, Montreal, Quebec, H34 2K6, Canada.

A long overdve-phylogenetic analysis using 25 characters from 20 OTU’s and two outgroups reveals
several ‘monophyletic groups within the Euretidae (Hexactinellidae) which may merit sub-family
designation. The ordinal sepatation of Clavularia and Scopularia is disregarded on the basis of
Bathyxiphus subtilis Schulze and Claviscopidia fuicillaia which tontain both clavule and scopuline
spicules. This analysis.also suggests that an ancestral euretid closely resemibling:Farrea occa Schulze
possessed a pre-scopuling spicule and that microsclere spicules and body-form aré prone to homoplasy
and are therefore not stable ic indicators. This preliminary analysis will hopefully stinulate
further research and interest into hexactinellid phylogeny and biology.

Eurotidae ol

Key words: inelli 3 {fication,.spicules, phyle i I
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NITROGEN FIXATION IN SYMBIOTIC MARINE SPONGES: ECOLOGICAL
SIGNIFICANCE AND DIFFICULTIES IN DETECTION.

CLIVE R. WILKINSON', ROGER SUMMONS®, ZARKO ROKSANDIC* & ELIZABETH EVANS'

! dustralion Institute of Marine Science, PMB_No; 3; Townsville 4810, Australia. *dustralian
Geological Survey Organisation, GPO Box.378; Canberra 2601, Australia.

‘There has been considerable speculation and some évidence that coral reef‘ sponges-can-fix-atmospheric

nitrogen through some of their microbial i particularly i ia, Many Indo-
Pacific coral, reef spnnges can sansfv muc]l of ‘their requirement for carbon energy ¢ompounds via
translocation from p d a similar ism has been invoked to explain how

sommie¢ sponges cou]d supplement the low.amoint of available nitrogen in clear tropical waters. Attempts
to measure N* fixation using the acetylerie-reduction test havé proven technically difficult and, in-our
hands, given ambiguous results.  However, fixation was demonstrated unambiguously with
incorporation of the stable isotope BN into the amino acids glutamine, glutamate and aspartate of
Cailyspongia muricing, although at relatively low rates. The variability in measuring acetylene
reduction in 23 sponge species is attributed to several factors: the number of cellular-and matrix barriers
that must.be passed. by ‘acetylene and ethylene, the difficulty of maintaining sponges alive under
experimental conditions, and possible toxicity of the reagents. This fixation indicates how sponge«
symbiont associations ean assist sponges occupy habitats that:are not ideal for filter feeding animals.

Key words: microbial symbionts, nitrogen fixation; ecology, sponge-symbiont associations

LONG TERM SURVEY OF THE CALCIFICATION RATE IN JAMAICAN
CORALLINE SPONGES

P. WILLENZ' & W. D. HARTMAN?

!Royal Belgian Institute of Natiral Sciences, Departmient of lnvertebrate Zoology, Vautier Stieet 29,
B-1000 Brussels, Belgium. *Peabody Museuin - of Natwral History, Yale University, Division of
Invertebrate Zoology; 170 Whitney Avenue, P.O. Box 6666, New Haven CT 06511, USA.

Coralline sponges, also formerly called "sclerasponges”, are known to build up @ massive- calcareous
skeleton that can play-a significant role as framework huilders on modern coral reefs.

C Ilidae are readily ible by SCUBA diving in unusual cryptic habitats of the North
Jamaican reef, such as submarine caves and tunnels where they provide us with the. unique opportunity
to stidy the growih rate of the calcareous skeleton of organisms which have had an important
geological tole in the past.

A technique was developed to record the growth rate of the skeleton of several species by marking the.
newly deposited aragonite with calcein; a fhiorochrome stain. Specimens were labeled in stz in a reef’
tunnel 4t @ depth of 28 m near Discovery Bay, Jamaica. Staining was performed up to five times from
1984 to 1997. Each time, small skelétal samples were removed from the periphery of the sponges,
leaving specimens in their place. Sections, cut perpendicular to the surface and ground to a thickness of
+ 10 pum, were observed by fiuorescence microscopy, The annual growth rates of the skeleton were
calculated from measurements of the finear extension between calcein stained lines along the. growth
axes.

Dataindicate that the mean annual extensions vary in time, from one species to the ‘other, and within
and between specimiens of the same species: from about 150 pm to. 300 ym in Ceratoporelld
nicholsani, and fom 50 ym to 180 um in Stromatospongia norae. Growth rates also appear to depend
on the size of the specimens.




ABSTRACTS

This first long-term:study on sponiges of the family" Ceratoporeliidae brings important information on
the variability of their growth rate, which will have to.be considered for further smudies on the use of
coralline sponges in paleaclimatic.reconstraction.

Key words: coralline sponges, sclerosponges, growth.rate, calcéin

BIOGEOGRAPHY AND TAXONOMY OF THE REEF CAVE DWELLING -
CORALLINE DEMOSPONGE ASTROSCLERA4 WILLEYANA THROUGHOUT THE
INDO-PACIFIC

GERT WOERHEIDE'"? & JOACHIM REITNER'

‘Institwg und. Museum fiir Geologie und PnIuanlolagle (IMGP), University of Goeftingen,
Ge v 3, D-37077 Goettis Germany. *Present  address: Marine Biology Laboratory,
Queensland ;\/Iuszum, P.0.Box 3300, South Brisbane, Old, 4101, Australia .

dstrosclera willevana Lister 1900 is a pyriform-half spherical; predominantly bright orange ¢olored,
coralline demosponge. The habitat of Astrosclera is generally restricted to cryptic and light reduced
environments of the Indo-Pacific, found mainly in reef caves, but sometimes also in the dim-light areas
of cave entrances-and overhangs.

The spicular skeleton of 4strosclera consists of megascleres; microscleres are absent. The basic spicule
type is a sub-verticillate - verticillate acanthostyle, .of the Agelas type, with a mean length of 80 pm.
The spicule morphology and size s highly variable, depending on- the geographic origin of the
specimen.

Variability in spicule morphology of Astrosclera from different hic 1ocalities was pi

teported by several -authors (Vacelet 1967a, 1977,. 1981; Ayling 1982; Worheide et al. 1997a), and
Vacelet (1981) discussed the idea of more than one species of 4strosclera. Empirical testing of the
quéstion whethier variation in spicule morphology represents geographic variation or separafe spemes
was in this study, ining the spicule hology of i fiom 26

distinct’ populations. Corroborative evidence from a restriction. fragment length analysls of the
ribosomal DNA was also for twenty speci from five distinct
populations of 4strasclera.

Analysis of spicule morphology showed that variation was not random but specifically linked to
geographical origin of the specimen. Six groups were recognised with similar. spicule morphology
(group with' similar spicule ‘morphology: GSSM’s), based on spicule lengthi, spination, proximal
thickening, -and abundance. These GSSM's' comprise populations from adjacent localities. Based ori
these spicule morphology data the idea that there may be more than -one species of dstrosclera was
further supported, but analysis of ribosomal DNA did niot lend support to this hypothesis. The RFLP-
“method of TDNA-Analysis was sensitive énough to. detect species-leve] differences in sponges, as
shown by comparative studies on other demosponges, but until further divergent characters-are- found,
the different GSSM’s should be regarded as-one species. The GSSM's seem to represent geographic
subspecies, whose genetic differences, expressed by"different (nion-random) spicule morphology, were
not detected by yDNA-analysis. 1t is supposed that Astrosclera is currently in the process of species
separation.

Each GSSM (or subspeécies) is. likely to have its-own h]story with respect to radiation, isolation and
evolution, and @ model of the bi phic. and phy T ips of the GSSM’s will be
presented.

Key words: bic phy, ribosomal DNA, spicule morphology, phylogeny
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CLIMATIC CHANGES OF THE LAST 450 YEARS RECORDED IN THE
SKELETON OF THE CORALLINE DEMOSPONGE ASTROSCLERA WILLEYANA

GERT WOERHEIDE' & JOACHIM REITNER'

‘Institut und Museum fiir Geologie und Paldontologie (IMGP), University of (Goettingen,
Goldschmidtstr. 3. D-37077 Goettingen, Gerniany. *Present address: Marine Blology Laboratory,
Qrieensland Museum, P.O.Box 3300, South Brisbane, Qld, 4101, Australia.

Stable isotope time series of 8'°0 and 8"°C were measured in successive growth layers of the largest
and oldest Astrosclera ever found (diameter of 25 cm, max. age 550 yrs) from Ribbon Reef #10 (GBR).
Astrosclera forms_its skeletal aragonite in equilibrium with the ambient seawater. and represents,
theréfore, a high precision recorder of the isotopic history of ‘the ambient seawater. §C of surface
water dissolved inorganic carbon in the northem Great Barrier Reef has apparently decreased
continuously since the mid-16" century. The. total decrease is 0.7 %o. The major decline of 0.5 %o
aceurréd during the ndustrial period of the 19th and 20th century, likely to be due'to the increased
release of CO, by deforestation and burning of fossil fuel during the period of industrialisation after
1850 {increased input-of lighter carbon isotopes). The oxygen isotope history shows  slightly colder
(and/or dryer) phase before 1850, which correlates with the: Little fce Age. A considerable shift to
lighter values occurred during the 20th century (warming of SST). This may bé due to an anthropogenic
greenhouse effect. Most of the major elimatic changes caused by ENSO/EI Nifio-events, as reported by
Quinn et al. (1987), as well as by large volcano eruptions (see LaMarche & Hirschbroek 1984) in the
{ast four and a half centuries were recorded in the oxygen isotope record of Astrosclera.

Key words: Astrosclera, growdh layers, isotopes 80 and 57C, seawater

BIOCALCIFICATION IN THE INDO-PACIFIC CORALLINE DEMOSPONGE
ASTROSCLERA WILLEYANA LISTER - THE ROLE OF BASOPINACODERM

GERT WOERHEIDE"? & JOACHIM REITNER'

nstitut und Musewin fiir Geologie und Palaonm{vgle (IMGP), University of Goeitingen,
Goldschmidistr. 3, D-37077 Goettingen, Germany. *Present- address; Marine: Biology Laboratory,
Queensland Museum, P.O.Box 3300, South Brisbane, Qld, 4101, Australia.

The aragonitic’ calcareous basal skeleton -of Astiosclera is -composed of 20-60 um-sized aragonitic
sphierulites, produced by a combination of three processes. First, the spherulites are formed in large
vesicle cells (LVC’s) inside large Vesicles in the. ectosome. In a second process, after release from
LVC's, basopinacocytes transport the. spherulites to’ tiie tips of the skeletal pillars, where they fuse
together by epitaxial growth; and in a third process, during upward growth, the soft tissue is slowly
rejected from the lowermost-parts of the skeletal cavities and the remaining spaces are subsequently
filled by epitaxially-growing aragonite fibres. In the second and third process, basopincocytes produce
either the insoluble intracrytalline organic matrix, which does not consist of collagen; as well as the
soluble intracrystalline matrix, which consists of highly acidic Ca*-binding ‘mucus. substances.
Basop)nacocyles control speed and direction of epmmal growth in both of the latter two

ion p Tt is hypothesised that 4 lera is able.to control the rate of calcification
by the regulation of its bacterial popu]zmon The mean growth rate of dstrosclera was measured at
250 um per year. See Woerlieide {1998) for a detailed description of soft tissue ultrastructure and its
céilular composition.

Key words: X, skelétal i i i n
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CHEMICAL AND ANTIMALARIAL INVESTIGATIONS OF SOME
CYMBASTELA-SPECIES

GABRIELE M. KONIG AND ANTHONY D. WRIGHT

Institute for Pharmaceutical Biology, Technical University Braunschweig, Mendelssohnsirasse 1, D
38106 Braunschweig, Germany

Cymbastela hooperi collected from Kelso Reef, the Great Barrier Reef, North Qu:ensland yielded'a
series of natural products, mainly diterpene isonitri which d in vitro
antimalarial activity. Asa result of these compounds being consuriied in a number of bioassays it was
considered desirable to have more of them so-as to-enable further and more delal]bd testm" to be
undertaken. As we had three C b species (2 x C. ricaand 1 X C. sphila) and two
samples of Arip / is. in our sample collection it was decided to test them
for their antimalarial activity and for their general chemwal content, The Lesults of these mvesnganons
provided further evidence that Amphimedon terpenensis is more G

and also led us to reinvestigate one of the semi-pure-fractions from our original investigation of
Cymbastela hooperi. This-investigation led to the isolation of a number of new as. well as some known
diterpene- formamides (1-7) with antimalarial activity, In the presentation 2 number of the afore
mentioned areas will be addressed.

Key words: natural products, diterpene isonitriles, antimalarial activity, Cymbastela, chemical
isolation
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RAPID CHANGE AND STASIS IN A CORAL REEF SPONGE COMMUNITY :;

JANIEL, WULFF

Biology D v College, Middiebury, VT 05753 USA

Four census of a sponge community on a-shallow coral reef in San, Blas, Panama, have revealed a
combination of both extreme change and also apparent stasis over the 14 years between 1984 and 1998.
Total biomass of the sponge assemblage varied little over the first 11 years, with the exception of the
fiirst few years after a hurricarie. decreased sponge’ populations iri 1988. However, relative contributions
to total biomass by the different species have changed to the extent that over half of the original species
are now altogether absent from the censused area.  Species lost were not necessarily those that had been
rare initially, and the hurricane does not appear to havé been responsible for the loss of species. The
most siriking pattern of loss is that keratosé species account for a disproportionately large number- of the
species and also of the volume of biomass lost. The three most common species initially have remained
the-most common, but their relative abundance has shifted. The horricane affectéd these 3 species
differently, but the effects of subsequent infections by pathogens have been much greater. Pathogens
appear to be species-specific, and act in a density d dent fashion such that whi; species is most
common also has the highest percentage of individuals infected, and is.doomed to lose its status as most
Gommon species.

Key words: -coral reef sponges; population dynaniics, diséase, environmental ecology
‘A SPONGE THAT CHEATS ON DIFFUSE MUTUALISM AMONG OTHER
SPONGE SPECIES
JANIE L. WULFF

Biology Dey . Mi College, Middiebury, VT 05753 US4

The D anchal ‘ata is freq ly found growing on other organisms, especially
gorgonians “and other sponges. For paired D. anchor ma individuals of the same genotype and initial
size., growth rates were Tower and mortality rates were higher on carbonate substrata-than they were on
sponges of other branchmg specles The three spongé species that served as hosts in the experiments,
Hota birotulata, A ip . and Aplysing fulva, grow and survive better when they
are mnmawly intertwined with each other. and dn not therefore discourage other sponges from adhering
to them However, D. anchorata does not improve the quality of life for these species when it
in ions with them. D anchorata grows many times tore rapidly than
the other species, and appears to accomplish this by skimping on skeletal quality such that it requires
skeletal support produced by other organisms in order to withstand physical disturbances. In.the early
stages of its growth on sponges of other species, D. anchorata does not decrease: growth rates of its
hosts, but as.it continues to grow, it can entirely overwhelm the other sponges, smothering and killing
enveloped tissue. The -extreme fragility of Desmapsaniina anchorara wizkes it vulnerable to. being
swept away by physical disturbance, and this prevents it from becoming a chronic hazard for the other
sponges. Intimate association with D. anchorata may provide one benefit to other sponge species,
which is to: facilitate reattachment of loose fragments. Because D, anchorata is able to reattach to
carbonate subsfrata within one day, fragments of other spécies to which it is attached are arichored for
the few additional ‘days that they require in order io establish their own stable attachments to solid
substrata.

Key words: ninitualism, parasite, sponge growth, sponge mortality, asexual fragmentation
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PRODUCTION OF BIOACTIVE FURANOSESTERTERPENE TETRONIC ACIDS
AS POSSIBLE INTERNAL CHEMICAL DEFENSE MECHANISM IN THE
SPONGE IRCINIA FELIX (PORIFERA: DEMOSPONGIAE)

SVEN ZEA', FERNANDO J. PARRA', ALEJANDRO MARTINEZ?, CARMENZA DUQUE*

Wniversidad National de Colombia (Departamento de- Biologia) - Instituto de Invesiigaciones
Marinas y Costeras 'José Benito V:vec de Andreu - INVEMAR A4 10-16, Santa Marta, Colombia.
'Facu[lad de. Quimica Fa 4) U ! de joquia, AA 1226, Medellin, Colombia.
*Departamento de Quimica; Universidad Nacional-de Colomlua AA 100690, Bogotd, Colombia,

Maritie sponges of the genus Jreinia (Porifera, Demospongiae). are known to produce several [inear
furanosesterpene tetronic acids - FTAs, with antimicrobjal, cytotoxic and antitumoral properties.
Ircinia felix is a common.and abundant sponge in ‘the shores of Santa Marta, Colombian Caribbean
Sea, and contains FTAs in appreciable ‘quantities, up to.4.5% of its ash-freedry tissue weight, FTA
ion was i by organic ion aild HPLC in individuals ofZ, felix, resulting in the
following; (a) Péripheral tissies had greatér FTA concentration than internal tissues. (b) Total body
FTA concentration was invérsely and significantly related to the ambient illumination where the
individuals were found (with depth, and comparing shaded vs. weli-lit Jocations and focalities with
different water trbidity). (c) There was no significant variation in FTA concentration through the time
of study (June to December 1995). (d) In atemporal scale of 2 months, it was found that experimental
shading induced a significant increase in total body FTA concentration. {g) There was a strong FTA
increase (in a scale of | week to 2 months} when sponges were manipulated in depth transference
experiments and when they. were purposely-injured. (f).However; intact or injured individvals did not
exude measurable quantities of FTAS$ into the surrounding medium in'the laboratory. Together, these
results ‘indicate that. FTAs may have some ‘adaptive value; but probably not mediating in external
ecological interactions; but instead acting as allomonal iriternal suppressors and/of antibiotics. The-
shade-dependem pmductlon of FTAs Suggest that thesé substances may prevent parasitising by
i whes the ambient illuriination is below
their compénsation point; also, as the sponge-turns-more lieterotrophic in lower light levels it may have
an increased need of antibiotics in the choanosome to prevent bacterial food from becoming infectious.
Finally, during wound healing, increased FTA levels may alse act as internal antibiotic protection.

Key words: furanosesterterpene tetronic acids, Ircinia, chemical internal defense, Caribbean; natural
products, antibiotic
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ANNOTATED CHECKLIST OF MARINE SPONGES (PORIFERA) OF THE INDIAN
REGION

JOYGOPAL G. PATTANAYAK

Zoological Survey of India, Estuarine Biological Station, Hillpatna, Berhampur (Ganjam) — 760 005,
Orissa, India.

An annotated systematic checklist of sponges from the Indian region is presented. The list is based
primarily on (a) identification of sponges in the holdings of Zoological Survey of India by several
workers; (b) cross-referencing of all available literature pertaining to this region; and (c) personal
correspondence with experts in the field both from European and Oriental regions.

The groundwork for this checklist arises from the century old work of Bowerbank (1873), Carter
(1880-1887), Dendy (1887-1916) and Schulze (1894-1904) followed by the present century workers
Annandale (1911-1915), Kumar (1924-1925), Dendy and Burton (1926), Burton (1928-1937), Burton
and Rao (1932), Rao (1941), Ali (1956), Thomas (1969-1993), and Pattanayak (1995), with some
revisions of this fauna also made by Hooper (1996).

With the exception of several papers by Thomas few taxonomic studies have been undertaken in the
Indian region over the past two decades. Consequently most of the liturature and species descriptions
are relatively old, il too brief, and i entirely i to di iate between
related species. It is also well known that sponges are notoriously difficult to identify and
misidentifications are common. Unfortunately re-examination of many type or voucher specimens was
not possible given that they are scattered throughout many different museums and institutions. The
preparation of this checklist therefore relies heavily on the published literature, with only relatively few
species yet checked from original material.

For the purpose of convenience the Indian region is divided into 9 zones: (1) Arabian sea: Off-shore
waters; (2) Laccadive Islands; (3) Northern West coast: Gujarat and Maharashtra; (4) Southern West
coast: Karnataka and Kerala; (5) Southern East coast: Tamil Nadu and adjacent islands in the Gulf of
Mannar (6) Northern East coast: Andhra Pradesh, Orissa and West Bengal; (7) Andaman Islands; (8)
Nicobar Islands; (9) Bay of Bengal: Off-shore waters.

In the species checklist each published record is accompanyied by one or more literarture citation, the
locality and region of collection, as defined above.

451 species are included in the checklist, with representatives from 3 classes, 17 orders, 64 families
and 168 genera. It is anticipated that this checklist will be both expanded (with current work being
undertaken by the Zoological Survey of India), and revised (as type material becomes available to
check species' identities, and as contemporary authors increase their published revisions.

Keywords: Systematics, Indian sponges, sponge identification.



