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SD-BRA AND SD-TBX: FIRST T-BOX TRANSCRIPTION FACTORS
PFROM PORIFERA

°T. ADELL, M. WIENS, W. B, -G. MULLER

Institut  fiir Physiclogisct Chemie, Abteil g 1 Y

Universitit, Ducsbergweg 6, D-55099 Mainz, Gesmany

Duting evolution, the zppearance of the mesoderm, which is involved in the
differentiation and formation of tssues in adult bilatetians, parallels with the
of the two perpendicular body axes. The effectors of bilatcrians regional
specification and pattern formation comprise an cvolationary-conserved. set of
genes; among those, several encode transcription factors related to the superclasses
of homeoproteins (Hox and non-Hox genes), winged-helix, T-box, Wat-pathway
and zinc-finger proteins: )

Interestingly, meémbers of all thiese families. have beex isolated from Cnidarians,
the most wide studiéd group of rion bilatetian metazoans, Homologs to Forlshead,
Biachytry, Wat and Homeobox geaes are régulated during their apical patterning. In
contrast, the expression patterns of the Caidadan Hox genes suggest that their
apical-basal sxis differentiation do not parallel the anterior-postetior of bilaterians.

Kaowledge of deyelopmental mechanisms involved in pattern formation and
morphogenesis in sponges can clatify the origin' and-ancestral function .of these
evolutionary-conserved pathways.

In-sponges the basic elements for the differeritiation of ofnni/plutipotent cells to
distinét somatic cells through morphogenetic. cvents s cell-cell and cell-matrix
adhesion, as well as cell migration, have been identified. However, the existence of
those major regulatory genes causing the cstablishment of a -polar patterning in
bilaterians teinains to be elucidated. Until now only a féw non-tlox and one highly
diverged Hox-Yike gene had been isolated from sponges,

Here we report the isolation and characterization of two members of the T-box
family in the sponge Suberites domuninla, Sd-Bra and St-tbx. T-box genes conforrm a
family of transeriptional regulators that share a highly conserved region that binds to
DNA, the T-box-domain. The first inerhber discovered was the Brachyury or T-gene
from mice; lieterozygous mutant znimals: have a short tail, while homozygous
animals die in utero and lack the notochord and posterior mesoderm. Homologs of
Brachyury have been isolated fom all groups of meiazoans, conforming the
Brackiyury subfamily.

Although Brachyury is responsible for the differentiation of the notochord and
the fotmation-of the posterior mesodetm in vestebrates, its expression around the
ofiginal’gut opening in-irivertcbrates suggests 4 more ancestral function. All other T-
box genes gre grouped into- different subfamilies, and are invelved in type
specification and morphogenctic movements during.developrent.

Using the T-box domains for homolgy. comparisons and for phylogenetic tree
constructions, we ¢an include Sd-Bra into the Brachyuty subfamily, and Sd-tbx into
the subfamnily named Tbx2. Interestingly, members of Tbx2 subfamily have been
found until now only in chordates, where they are involved in limb specification.
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Phylogensiic ‘tice of the T-bos: gefie farilly, constructed by using - the neighbor jining
algorithm, showing the familics to which the two néw merbers from Srberibes can be induded. The
numbers in'the. nodes ‘mean the percintage of fimes cach nodé. was supported. (S, Sulerstes
dormncales Sy, Syoon raphanns; N, Hezni ins; Fy, Hidratiiia volgris, B, Brey

floridae; s, F jens; X1, Xenapus faeri Ce, i eleginss Mans Mas mansers).
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THE ROLE OF EPIBIONT SPONGES AND THEIR MICROBIAL
SYMBIONTS, IN NITROGEN LIMITED RHIZOPHOR.A MANGLE
STANDS

. M. AKOB¥, M. G. D1aZ, S: C.-CARY & L C. FELLIR

* St. Mar’s College of Maryland, 104 Love Grove Coutt, Abingdon Matyland 21009,
USA. dmakob@smem.edu

T Teia Cays, Belize, the subtidal epibiont community of Rbiophora mangle is
dominated by sponges. Previous studics show that the presence of live'sponges on
R. mangl prop roots. increases oot biomasé selative to spongeless roots. As red
masngroves along the fringes of the cays are seveiely nitrogen limmited, this could be
duc to nitrogeii-fixing processes. mediated by symbiotic microbes within sponge
tissue, Using previously nittogensenriched and control trasisects from another stud,
epibioint sponges were sampled from red mangtove prop roots. Bacterial genes were
thei isolated from Haliclona implexiformis, one of the most abundant members of this
sponge community, 1 used RELP analyses 1o sdentify dominant members of the
sponge bacterial community and 168 fRNA sequences to differentiste among
bactetial species: Four bacterial species dominated H. inplexjfornis sponges from the
nitrogen transect; [ am now ck izing the i bactetia in T, # tfornis
collected from the control transéct 4nd [ will compate these 1o datd from. the
sitroger transect. Tn future studies I will identify and predict ways in which epibjont
sporige’ bacterial symbionts could affect nitrogen cycling, These numerically
abundant bacteria might play imporeant roles in mangrove commuaity ecology-
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GENERAL COMMENTS ON SPECIES INVENTORY, FISHERIES,
CULTURE AND SOME COMMUNITY FEATURES OF THE
PORIFERA IN CUBA

P. M, ALCOLADO¥, A. GROVAS-HERNANDEZ** & Z MARGOS®

* Instituto de Oceanologia, Ave, 1* 2° 18406, Rpto. Flotes, Playa, Ta Habana, Cuba
** Grapo Empresarial INDIPES; Anills del Puetto, esquina a Hacendados. S/N.
Habana Vigja, Ciudad de La Habina, Cuba

Up to now; 255 species have been reposted from Cuba. Confirmed commercial
species existing in Cuba are Figpospongia Jachee; Spongia sbsina, 3. pertusas S. barbara
and S, gramznea. Spongia obligua and 5. tubufifera arc’ considered here as dubiobis
zecords. Since 1959 to 2000, national commercial sponge extraction varied berweeit
7.5 tons (1966) and 81 tons (1997), with an‘annyal average of 425 tons. The highest
average anaual sponge: production in. Cuba was reported in the period 1920-1920
(500 tons). Higpospongia lackne has been histosically the main commercial sponge in
the Golfo de Batabané (southwest of Cuba) till 1994; when it began ta be
substituted by a group ‘of speaics of Spongia: However, Sponia species. alwags
dominated fisheries in the rioxth central part of Cuba, Pilot experiences on sponge
cultuze in ‘Cuba (using hoizontally suspended lincs on sea. giass beds) Have besn
successful, but not implemented as a well-gstablished economic activity in Cuba.
Commercial sizes (15 eny in diamneter) were attained after 18 months and faster
growth rates were observed at the line level closest to the bottom (approximately 40
cm ftom the bottom). Most dominant sponge species for the most outstanding
smaririe habitats of Cuba are given, as'well as for a siftuation of pollution around
Havana City. As expected; highest sponge diversity was found in coral reefs. and
inshore Hatd grounds. The highest values of cormunity heterogeneity H (very close
t0 3.5 nataral biells) werc fond in the coral recfs of Cayo: Esquivel (Archipelago
Sabana-Camagtiey} and Rincon de Guangbo (cast of Havana City),.in both ‘cases at
20 m depth.

HALOPEROXIDASE FROM THE MARINE SPONGE
ERYLUS DISCOPHORUS

C. ALMEIBA, 8. MARCAO, M. ALMEIDA & M. HUMANES

Departamento de Quimica e Bioguimica, Faculdade de Ciéncias da Universidade dé
Lisboa, Campo Grande; 1749-016 Lisboa, Portugal

Bromine and iodine arc knpwn to accumulate in sponges since the: nineteenth
century, Bromine and iodine concentrations are variable although they preseat
higher values for the non-siliceons sponges. The. lack of spicules (low S was
associated wifh 2 higher need of protection of these: organisms against predators
through the production of specific substances. A wide vadoty of halogenated
etabolites are produced by iatine organisms, namely by sponges, and many of
themn have properties.of jnterest (c;g. antibiotic, antiviral, etc.). .

An inverse relationship between. the halogen' content and the haloperoxidase
activity has been found. These haloperoxidase enzymes are believed to be
tesponsible for the production of halogenated metabolites. )

A halogenating enzyme: was repoited in 1979 for the matine sponge lofrichora
birotulata, without further characterization.

On specimens of Eylis disophorss (Schmidt, 862), collected from the
Portuguese west coast in the Berléngas National Park, extraction, purification and
a ization of & hal idase was performed.

This énzgme is stable at high saline concentrations and has a molecular mass
around 130 kDa, with subunits of 65kDa. The maximum halop;:oxndnsc activity is
around pH 5.0. The trpical Soret band of heme haloperoxidases is absent, and there
is nio vanadium dependence of the haloperosidase activity. .

‘The enzyme also shows petoxidase activity {(guaiacol 9x:dauon), 1odopqromdasc
activity (tfiodide formation) and. bromioperosidase activity (monochlorodimedone
bromrination);
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SPONGE DIVERSITY IN DARWIN HARBOUR,
NORTHERN TERRITORY, AUSTRALIA '

B ALVAREZ, M. F. BROWNE & S. HORNER

Moseum and At Gall .
Sty € 6 Galtery of the Noathem Teritory, PO Box, 4646, Darwin NT, 6801,

Darwin Harbour, situated to the
B ., Situ west and south of the cityof Darwin, i
%(())‘gr]x{e:{n zn;teﬁigﬁﬂgg w‘_1[t_£1 sﬁve}:;al elongated arms and cove[Zi:g anadm,?;’axsoﬂf
. "The harbour is macrotidal with two high y
water levels every 24 houts and 2 maxi id ¢ NI
body is maturally turbid and Carries 3 bigh Jovel of o, o LSS
d s a high level of nutrients. W ity 1
miaialy affected by scasonal rai : T s A
strosng e actjon‘y asonal rainfall (mean annual 1661 mm) nngrl by the
ponges: are one’of the most abundant and diverse i
2 g 3 1 se invertebrate
ge%tt:’s’fgz_ted in Dab.gm Ha;bou_r; indeed the area is located in one 2:)? ihger‘o“li-ljgst
p e spoggﬂ iodiversity within Australia (Mooper et af,, 2002),
and e r?;;? :;r&fu;%?ngc species present within the limits of the harbour
nd 3 ounding areas is uncertain, ‘Records of the A i
231gmfotfnat&c facility (Environment Australiay indicate that 4 io;l‘“so&fajilgg
; 0:10%56 ;g:c;/es 2“(;8 resené1 in I\Lord'}x}cm Tertitory waters. Recent inventories
4, , on the other hand estimate that a total of 27 i
are present -in the Darwin and Cobou i s FonthoResies
I ¢ D ourg. Peninsula. regions. Furth 5
Sé)ﬁ_‘lfzf:g%tnsspg?gﬁ ';Pf'gfsse ':);ly 1frhomdlDarwm Harbour ai regist‘e‘rredeﬁm Ztgz
d . The diserepancy in all these est i
reflection of the great number. of speci Far 1 been seoptded
< € 1 &5 that h:
yet 1\:1 the literarute or ternain undesfribed for thi: Z;:;he[ ot been secorded
An intensive collecting program. within the imits of Darwi
L 1 X L Wi arwin Harb
smx:sted in May_ 2002, wnh‘ the objective of fully documenting the SEV:;:;:}"V gi’
: ‘p dges lgefcut in the area. So, far 15 sites (including intertidal reef flats, reefs, coral
heads an C]and/rock flars, wharf plles and wrecks) have been surveyed wsin
Kfﬂﬁtﬂfpﬁsﬁ“l Ieffgit ’}iaclll species has been photographed jx sity, identified t§
¢ level, databased and incorporated o the colleck g
Mauseum, Preliminary results. indicate that i 0 specios s s of N
I : ¢ approximately 230 species a;
in the Darwin Hatbour alofe. This sii s seen st e
¢ : one. iggests that sponge fau this t
the sichest i the Austrlan i 1 s een previously el Haoger 1o,
002). It also raiscs questions as o which environmental £ is high
diversity on such o small local ‘scale. It is 1 o espind cobction S
i su X scale. It is intended to expand collect
outside: the limits of Darwin Harbour to fully document aug invcf:;of; ur_k?: s;féf:gt:

fauna of NT wa i i t
foum aters 4nd.to provide reliable estinates of the sponge richness of this
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ULTRASTRUCTURE OF ERYLUS DISCOPHORUS {SCHMIDT, 1862)
(DEMOSPONGIAE, ASTROPHORIDA)

A, P. ALVESDEMATOS*, M. ALMEIDA®, V. CORRELAF, M. T, LOPES#*-&
] G- M. LEITAO**

* Departmento de Anttomia Patolégica, Unidade de Microscopia-Eléctronica, Hospital
Curry Cabral, 1050 Lisho, Portugal

*#¥ Depattamento. Biomateriais, Faculdade de Medicina Dentiria, Universidade de
Lisboa, Cidade Universitisia, 1600-214 Lisboa, Portugal

s Tnstituto dé Oceanogiafia, Depart, Zoologia e Antropologia, Faculdade de Ciéncias
da Universidade. dé.Iisboa; Campo Grande, 1749-016 Lisboa, Portugal

Sponges of the genus Enylus arc able to produce a variety of biologically active
compounds with pharmacological impostance. However the biological significance
of these comi)ounds and the cells that produce them are unkaown. Cytological and
wltrastructural knowledge of the sponge organization is necessary for evaluation of
this problem and is also required for the faxonoinic characterization of the genus. In
the sequence of the study of bicactive compounds of £. disaphores, we have made a
pieliminary ultrastructuzal study of this'species. .

Four samples of B, disigphorus weze collected by scuba diving at depths between 4
and 12 m in the coasts of Arribida and Berlenga Island. The samples were
‘maintained i1 sea water for 1 to 2 hours until processing. For light micrascopy (LM),
samples were fixed-in 10 % formolin sea water or Bouin and embedded in pataffin,
Sections ivere stained with FI+E, Masson's trichromium and PAS. For transtission
eleciron microscopy (TEM), small fragments were' fixéd in cacodylate buffered
gluaraldehyde in sea ‘watér. Aftér removal of spicules with treatment with
hydrofluoric. acid 5 % for 1 hour, the fragments were post-fived in osmibm
tetroxyde. and uranyl-acetate, and embedded in. cpon-ataldite. Thin sections made
~witth gliss or digmond knives were contrasted with uranyl acetate and lead citrate,
observed and photographed in a jeol 1008 electron microscope.

In the ectdsome, granular icells constirate the main cell type. These cells are
intimately associated With collagen fibres and have oval secetoty granules suggesting

that they. are responsible for laying down the defise collagen framework of the
ectosome. Deénse granules that give the sponge an drregular brown colour and larﬁe
PAS+ granules several micrometers in size are also. found in these cells which. The
cells axe interconnected throughian éxterided network of slender cellular processes.

Choanocyte chambers may be opened with wide limens or almost closed with
small lumeine, Choanocytes are éither flattenicd with 2 conical cell body or cuboidal
Waridering cells migratc into the cheanocyte chambers and degenerate in the umen
by a fragmentation process.

Spherulous cells with large homageneously: dense granules were found in/the
ectosome and choanesome sutrounding the choanocyte chambérs. The latter are
often degranulated. The location of these cells suggests that they may serve 2 defence

purpose.
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ULTRASTRUCTURAL FEATURES OF THE CHOANOCYTES OF
THYMOSTA GUERNEI' TOPSENT, 1895 (DEMOSPONGIAE,
CHONDROSID A)

AP ALVES

SE MATOS*, M. T. LOPES™, M. ALMEIDA®* &
J. G. M. LEITRQ#*

* Departmento de- Anatomia Patolégica, Unidade de Microscopia Electrénicd, Hospital
Curry Cabral, 1050 Lisboa, Porfugal

F* Instituto.de Oceanografia, Depart. Zologia e Antropalogia, Faculdade de Ciéneias da
Universidade de Lisboa, Campo Grande, 1749-016 Lisboa, Portugal

¥ Departamenito Biomatetiais, Faculdade de Medicina Dentris, Universidade de
Lishoa, Cidade Universitatia, 1600-214 Lisboa, Portugal

Thymosia gnernei is 2 species with NE Atlasitic distribution, teatatively incladed in
the family Chondrillidae on the basis of morphological chatacteristics, ‘Cyrological
aad ultrastructural data have been used to evaluate affinities atmong specics of this
family, and demonstratéd the importance of these characters for the taxonomy of
sponges. with reduced skeleton and variablé characters. We have studied the
altrestructure of 3 specintens of T. giames from Portugal (Betlenga Natural Reserve)
and report obscrvations on the presence of intercéllular juncticis and granules of 3
probable-secretory nature in the choanscytés. Thrie specimens Of T. guersiei were
collected 1n Berlenga Island at a depth of 4-8 mi by scuba'diving, The specimeris were
mainiainied in sea water for 1.to'2 hours until processing, Small fragments weire fixed
in cacodylate buffered glutaraldehyde in sex water, post-fived in osmiim tetroxyde
and utanyl acetate, and embedded in epon-araldite. Thin scctions were contrasted
with utanyl acetite dnd lead cytrate, observed and photographed in a Jeol 100s
electron micioscope: Choanocytes are truncated conical cells closely apposed to each
other latexally. Intercellular junictions, resembling septate junctions in somie favorable
sections, connect the lateral surfaces,. Intercellulas septate junctions hiave been rarely
observed in sponges, but include observations in modified chioanocytes of Clathrina,
in sevetal céll types of Hexactinellids, between spongocytes of Epbydatia fusiatilis and
betwees, sclerocytes of Syan. The choanocytes have well developed Aucleoli and
display different types ‘of dense granules, some of probable lysosomal significance,
others of secretory nature, suggesting that choanocytes of this species may engage in
the spathesis of intercellular componeats. The well developed cellulir junctions may
be important for the secretory activity by delimiting a basal memibrane. domain
specialized for secretion and by ‘providing a bastier that prevents diffusion of the
secretory products into the choanocyte chamber, Other prominent cell types
observed in this speciés were spherulous cells found in latge numbers- in' ‘the
mesohyle and mi lat cells, also called cells.
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SUPEROXIDE. DISMUTASES FROM TWO MARINE SPONGES OF
THE PORTUGUESE COAST

, M. ALMEIDA, M. HUMANES

Depattamento de ‘Quimica ¢ Bioquimica, Faculdade de Ciéncias. da Universidade -de
Lisboa, Cainipo Grande, 1749:016 Lisboa, Portagal

Antioxidative enzymatic defenses have evolved fo'protect the organisms against
reactive oxygen spécies. Superoxide dismutase enzymes (SOD) play a critical m}e in
thé dioxygen metabolisrm and aze widely distibuted in all organisms. Fhese cnzymes
have heen tested as biomatkers-of pollatant impact on living organisms' in aquaric
systcms. . X -

" Although the presence of these cnzymies in sponges is miot surprising, no
reference was found for characterization of SO enzytmes from these organisms.

As part of a survey ori sporiges of Berdenga National Park (western Portuguese
coast) the SOD actvities were studied. :Almost all the. specimens showed some
dctivity witly the exception -of the Enylus discopborns (Schmidt, 1862) species where
SOD activity was not detecied. o

Thee extraction, pusification and prdimin;n}'&hgmctgﬁzahon %f SOD enzymes

e ine. sponges, Spongia agaricina an jocia sp. s repoited.
fmf%;‘g :n‘:g::gs x\irejgxua(}:’teag \vii phosphate buffer (30-mM, pH 5.8) followed by
an ammonmm sulphate precipitation step (80 % satutation). After dialysis, the
extracts were puiificd through ionic and-gel fltarion chromatographies. )

SOD. activity was measured by the inhibition of th? autooxidation of aq:c{xn}1ne
in carbonat¢ buuffer. The purified enzymes present a violet colour and are inhibited
by cyariide, indicating that there is-probably a CuZn SOD:



. biok-Uniy. Geivovay 66-67: 2000-2001 (2002) 14

Bo#l, Mus. Ist, bjoh, Univ. Genova, 66-67.-2000-2001 (2002)

15

GAMETE STRUCTURE AND FERTTLIZATION PROCESS IN THE
SPONGE.AMPHORISCUS KUEKENTEHALI (CALCISPONGIA,
CALCARONEA) FROM THE WHITE SEA

R.P. ANAKINA

St Petersburg State University, The Baltic Pund fof Nature for Saint Petetsburg
Naturalists ‘Society, Vosstanija str. 43, app-21, 191014 St Petersburg, Russia.
anakinar@mailru

The gamete structure and -the ferlization process in the White Sea. sponge
Anmphotiicns uekenthak (Calcispongia, Calcaroniea) have been studied at light 2nd
ultrastiuctural levels; A fuckentbali-has an anatomical organization of syconaid type.
Alike 19 what happens in other calcareous sponges, in the studied one ‘the
fertilization is conducted with special carrier cells. Gatenby (1920 was ‘thé first to
give a coherent description of this process in Grantia ompréssa: At presciit the cartier-
cell fertilization is found in seriés of Calcaronea species. But up to now ultrastiucture
of free spermatozea in calcareous sponges is unknown. We managed to fix a
specimen of A Auckenthal; with ‘mass releasé of spesmatozoa and to study their
stricture. Mature spetmatozoa of the studied sponge show a unique organization. At
light microscopy they appear as spherical cells (about 4 pm in diametes) with the
main space oceupied by a strongly compacted nuclens (ebout 3,3 um in diameter)
surrounded by a thin- cytoplasin layer. Electron microscopy:observationg show that
flagellum and acrosome aze lacking. The nucleus of the marure spetmatozoon is a
complex structure consisting in several morphological wnits: 1) 2 dense, strongly
compacted mass. of chromatin 2) usually two electron-dense bodies appaieatly of
protein nature 3) an‘inttanuclear fbrillar layer situated between the chomatio mass
and the nuclear eavelope. This spermatozoon complex nucleus is surrounded by
another fibrillar layer and by an irregularly thin cytoplasm layer, which contains 2
lazge amount of different membrane structures, several électrondense granules and
mitochondria.

Ready for fertilization oocytes of . -kuskenthil reach 75 pm ifi diameter and
have a lasge nucleus,(about 35 in in diameter) with a nucleolus (about 6 gin
diameter). Their cytoplasm contains diverse uniformly scattered inclusions among
which the most mymerous are iniclusions with fibillar contents: that are typical of
oocytes of calcireous sponges. (Such inclusions have been described for all studied
Caleatones). During vitellogenesis the complex of nurse éellsis being formed from
the choanocytes located above Qocytes.

The specific fertilization process in A. Auekenibhai might be put on account of its
sperm’s unique organization, Duting the mass sperm release any cell of the nuise
cells complex can seize a spermatozosa teansforminig itself, i s, into a catrier cell,
The transformation of the seized spermatozooi into 2 spermiocyst is 2 rapid process
because the mature spermatozoon of A, Auskenibak has all the necessary structures
for making the $permiocyst. The electron-dense spermiocyst capsule is formed by
the intranuclear fib#l layer of the spermatozoon complex nucleus. This layer swells
and becomes more homegencous. The spermiocyst capsule deeply penetrates fnto
the. coplastn towards the oocyte nucleus. The other morphological components of

zo0n’s complex nucleus (the compact electron-dense: chromatin mass,
S]nee ?fﬂi‘ ?lé:;gn-densg protein bodges) are clearly seen inside the space hhn:lted by
the spermiocyst capsule penetating into the oocyte. The electron-dense lj _omau;
mass lies in 2 deep part of this formation, while the: protein bodies dcl mk;;ﬁ{
adjoining fhe cartior cell. Duting fectilization the protein bodies flatien ad ok ke
eleciron-dense plates. Thé spermilocyst capsule giadually resclves in the oop’;lsjm.
This process is cotrelated with the destruction of the oocyte nucleus envelope. Then
the Gogyte starts meiotié divisions.
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MULTIPLE DEFENSIVE ROLES FOR BROMOPYRROLE
ALKALOIDS FROM CARIBBEAN AGELAS SPONGES

M. ASSMANNA, E. LICHTEY, J. R PAWLIK & M, KOCK*

“Alfred-Wegener-Institat fiir Polat- uad M tung, Am Handelshafen 12, D-
27570 Bremerhaven, Germany

*#Center for Marine Science, University of Nosth Carolina at Wilmington, 5001
Masonboro Loop Road Wiltnington, 28409 North Carolina, USA

Sponges of the genus gelas (Family Agelasidac) are important components of
Caribbean coral reef communities because they are abundant in a variety of habitats
from shallow back-reef to- deep-reef slope. Chemnically, Agelas spp. are distinct
because they coritain’prifrarily brominated pyrrole-2-carboxylic acid derivatives. The
ccological roles of these compounds have only recenily been’ examined. Previous
studies have ‘determinied that Agefas sponges ar¢ chemically defended from fish
predation by bromopyrrole. alkaloids: 4. athrodes and A, wisdesmayeri By 45~
dibromopyrrcle-2-carboxylic ‘acid and oroidin, 4. sonifra by sceptrin. Here, we
expand our understanding of chemical defense strategies in this common, and diverse:
sponge genus. In addition' to- the previously investigated sponges Agelas conifera-and.
A. Wiedetmayeri, a detailed chemical -analysis of the secondary metabolites of 92
samples 6 .. cerebrum, A. vervicornis, A. clatbiodes, A. dilatata; A. dispar and A: seipirmm
has been perfotmed. Agelas cervicwrnis and A: dispar contained the same two major
metabiolites as 4. dathrodes and A. siedenmayeri, whereas éxtracts of A. werbwim, A.
dilatata and A. seoptrim comprised a mixture of dimeric compounds dominated by
sceptrin, -similar t6 A. conifera. The content of the defensive metabolites in crude
extracts of thesc cight species was analysed and. quandfied by HPLC methods dn
oxdet to prove if the required active concentration for antipredatory cffécts on fish
feeding is present in the sponge tissue. Furthermore, brominated pyrrole alkaloids
were tested in laboratery and field assays for effects on bacterial -attachment and
overgrowth by neighbouting.sponges. The presented data saggest that bromopyrrole
dlkaloids fulfil muldple ecological functions in thé chemical defénse of Caribbean
Agelas sponges.
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HABITAT AMPLIFICATION BY HEXACTINELLID.SPONGES IN
BRITISH COLUMBIA

W, C. AusTING, K DL W CONWAYF, [, V. BARRIER & M. KRAUTTER*

* Masine Ecology Station & Khoyatan Marine Laboratory, 9835 Seaport Place, V8L 4X3
Sidney; British Columbia, Canada

** Geological Survey of Canada, Pacific Geoscience Centre, 9835 Seap6rt Plice, V8L
4X3 Sidney, British Columbia, Canada:

*t Institur fuer- Geologie und Palacontolagie der Usiiversitact Stuttgart, Herdweg 51,
70174 Stuttgart, Géimany

Mats -of rosscliid sponge spicules occut in the Afitarctic, and are reported to play
a primary rolc in determining the species composition of sponges and associated
fauna.

A similar mat i§ associated with threc rossellid speciés at depths of 30 to 110-m in
the Strait of Georgia, British Columbia. The surounding region is primarily a mud
substrate With a local outeropping of rock. These rossellids and an associated fanna
are only found on the mat and on rock. At least:one sossellid species hatbors 2 well
developed surface fauna as well as scdiment. ‘The epifauna is at least partially
removed when the outer layer of spicules is periodically shed as reported by cthers.
Twa, species of hexactinosans also occur here as well 25 on the rock cliffs of nearby
fjords. In contrast to the rosséllids, the hexactinosati surfaces ‘are free of artachied
fauna and sediment. However, when 4ll or a portion of these hexactinosans dies, the
post moriens. Skeleton becotnes populated. by many species of sponges and other
organisms: The biota onthese hexactinosans was assessed fFom submexslb_lcs, tta\vl's,
and grab ‘samples in B.C. fjords and on the recently described sponge bioherms in
Hecate Steait, The develpment of a diverse epifauna and the growth of the sponge
bioherms is dependent on the skeleton of dead hexactinosans remainingintact in the
water for perhaps decades. Inditect evidence from one fjord indicates 2 finimum
age of 30 yeats fot a post mortem skeleton ifr anokic wates.
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FOSSIL SPONGES IN THE NATURAL HISTORY MUSEUM,
LONDON

S. BAKER, J. COOPER, S. L. LONG'& P, D, TAYLOR

Department of Palacontalogy, The Natutal Histoty Museurn, Cromwell Réad; London,
SW7 5BD, UK ’

. Singe 1753, when the sale of Sir Hans Sloane’s Collection to the.nation resulted
in' the foundation of the British Museum, many important specimens and
manuscripts have been donated to ot purchased by what is now ‘The Natuial History
Museum. Using specimens, publications and contemporaty manusciipts, this poster
aims to highlight some historically and tasonomically important specimens added to
thic fossil sponge collection over the past 250 years, and the work of the early
palaeontologists who desctibed them.

Although somic: fossil sponges ate fiom’ collections dating back to the 18th
Century, such as those in the Thomas Pennant collection (although this was not
donated until 1912), many mote aie: from colléctions that wete cither purchased of
donated in‘the 19th Century. These include sponges of histotical importance, such as
those collected and figured by William Smith (purchased 1816 and 1818), who was
the first person to use fossils to identify strata and produce a large:scale geological
map; and specimens figired by J. 'S. Bowerbank (1869-1876). The easfiest
taxonomically important specimens are those that were figured from ‘the 1820’
onwards and- which represent the first attempts at understanding the British fossil
sponge fauna, especially the sch fauna of the Cretaceus Chalk. Collections
described by G. A Mantell (1822) and |. Toukmin Smith (1847, 1848) were
purchased in 1865 and 1869 respectively. Part of Toulmin Sriith’s manuscript
collection, rcluding his pbook on iculitids, is also héld by the Museum. In
1883°G. J. Hinde published a catalogue of fossil sponges in the British Museum, This
was the first attempt to monograph British fossil sponges and took into account the
knowledge and ideas on taxonomy published in continental Europe by cminent
palacontologists suchi as' K. A. von Zittel. Many specimens figured by G. J. Hinde
throughout his ‘career are held in the Museum collection, eithér donated at various
times by Flinde himself or by his widow following his deathi in 1918, G. J. Hinde’s
collection, along with materfal purchased from A. Schrammen, are probably the two
nost important 20th Century acquisitions. The collection zlso contains. significant
miaterial of Palacozoic stromatoporoids described by H. A. Nicholson, and Mesozoic
stromatoporoids by R. G. Hudson.
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- SCIAPHILIC SPONGE ASSEMBLAGES IN A SUBMARINE PASSAGE

ON'SW COAST OF DUGI OTOK ISLAND
(CROATIA, ADRIATIC SEA)

T. BAKRAN-PETRICTOLI%, D. PETRICIOLI™* & §. DUJIMOVICH

* Department of Biology; Faculty of Science, Zagreb University, Rooscveltoy trg 6, HR-
10000, Zagreb, Croatia
= DIV led, Sali Cioatia

The Croatian Adriatic ‘coast is mostly fomed. by karstified limiestone ‘and 2
number of submerged katst phenomena (e, caves) could be find there. Certain
dreas are. especially tich' i such ph like some parts of SW coast of Dugi
Otok Tsland, middle Dalmatia, Among vatious submerged karst phenomena there, 2
simple shallow submarine: passage near Brbinjscica cove was chosen.as a-model for
studying relation between, light intensity and sponge assemblages. Thie passage (44°
03" 217 N; 14° 59 13” E) lays along the coast in SE-to NW orientation and is 45 m.
long, 8 to 12'm déep and 6 to 10-m wide. There is an-apening (15 x 6 m) at the top
of the middle portion of the passagé. Noticeable current is present in it almost all the
time, It can be assumied that temperatare oscillations and cuirent velocity (availability
of food) -ar¢ homogeneous throughout the: passage. In order to quantfy the area
covered by sponges, photos of 34 squares (40 x 40 cm) were taken and subsequently
analyzed with Image] program (public domain Java image processing program
inspired by NIH Image program). Samples for spicule preparations were taken also.
Intensity of light was measured using a- stowaway light ‘data loggers (Onset
Computess). Among 213 identified ‘benthic species, 44- species -of sponges were
recorded in the passage. Four distinct biological zones wete identified: biococnosis
of photophilic zlgac (not taken into account in this work), pre-coralligenous aspect
of the cotallignous biocoenosis (PC), coralligenous biocoenosis (C), “and
biocoenosis of semi-dark caves (SDC). In squares’ characterized as SDC, sponges
covered 22-60 % of the substrate, while in those characterized as C (algal cover 70-
92 %) they covered 0-15 %. Although many encrusting sponges were preseqt, in the
biocoenosis of ‘semi-dark . caves massive and éfect -forms dowiiriated. This can be
selated to ample-food availability throughot the passage. In the ared covered by the
coralligenous ‘biccoenosis; masiroum recorded light intensity at noon of a clear
summer day was 1 Luti/m?while-in the arca covered by the biocoenosis-of semi-
dark caves it was 0:8 Lum/m? Tt was noted that transition between C and SDC is
not gradual but abrupt. Since there is not a big difference in maximum light intensity
between. these two biocoenoses, it might be. supposed that the total annual light
energy received plays a key role in determining algal distdfbution which ¢an diréctly
influence the sponge distribution in the dark areas of the passage.
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DENSITY MEASUREMENTS FOR BIODIVERSITY STUDIES

G. ]. Baxus*, E. HAJDU, U. DOS'S. PINFEIRO* & G. NISHTYAMA*®

* Department ‘of Biological Sciences, University of South i i
sosTasment of Biokgid versity of Southern California, Los Angeles,
** Department of lavertebtates, Museo Nacional, Universid: Al i

* 5 N sidade do B, 2 ¢
Vista, s/n, 20940:040, Rio de Janciro, R}, Brazil o Bracl, Quints da Bos

Studies on the'sponge Podimasts jawesensic (Boury-Esnault, T
at ap average depth of 3 m on the st S0 of e Do asioe o
Janeiro, Brazil during March 4-6, 2001. The sponges measuted an average of 17,5 cm
% 23.9 em (citcular & shape) and their distdbution was very slightly nggrcéared
(Mons_‘xta Inc!ex: 1.13). Densities of P. janeireonsis wete as follows: actual count —
L7/m? stratified random sampling — 5.8/m?% point center quarter — 1:.2/m? 3¢
searest neighbor — 1.6/’ Weinbesg — 1/um Stwong-Ebehard: — 20/, imd
ishiyama niedium — T.1/m?2 imati it
Nis [}{e o medim Nel_gh/b i The most accurate method of estimating densities
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PALAEQENVIRONMENTAL AND PALAEOECOLOGICAL

INTERPRETATION OF THE EARLY JURASSIC.PORIFERA-

BEARING FACIES (UMBRIA-MARCHE AREA; NORTHERN
APENNINE, CENTRAL ITALY)

A.BALDANZA®, M, VANTAGGI* & R. COLACICCHI

* Dipartimento di Scierize della Terra, Universitd di Perugina, via del Panorama 12,
(16100 Ponte Felicino (PG), Italy

The hew finding of Lower to -Middle Lias. spongolithic facies and spicolithic
Jevels is seported from the transitional lithotypes comprised between the top-most
Calcare Massiccio Unit dnd lowermost Comiola Unit in the Umbria-Matche
Appennitié area,

The sponge facies are not continuously ‘widespread and their thickness ‘is
extiemely variable from each outcrop to the.othess, The analysed outcrops belong to
the porthemn Monte Nerone palaeohigh, the Monte Cattia, the Morite Cucc, the
Monte Sasso di Pale and to the southem palacohigh of the Monti Martani, the
Mouterivoso.and the Castelsantangelo sul Neta aread.

The mote rich and varied spengolithic facies. come. from’ the condeised and
redoced sections (types 4 and 5, Colacicchi et i, 1988). The Demosponges,
es{)ccmﬂy with the boring genus Aka, and the Calcarea-dominate the -assemblages,
while Hexactinellids are less numerous. The sponge bodies are générally stacked and
in sbme .cases four generations. at léast are identifiable. Substrate lithotypes are
variable from packstone to wackestone with mictite matrx containing spicules;
radiolaria, foraminifes, gastropods, echinoid and fare ammonite fragments; the
lithologies ate depending on the sponge types,

In both lithologies of the Porifera bio construction, tuberolithic structures
((;bcxoid rmicrites) and laminated algae are present while calcareous algae ate fare or
absent.

‘The spongolithic facies shiows clear evidences of reduced depth (0-15.m), with
quiet and wamy water and normal oceanic salinity, light and temperature.

It 15 possible to identifiz, on the basis of the assemblages found; three different
lithofacies:

niassive spongolithic facies - characterized by Demosponges and Calcarea and
subordinate sponge boring (Aka genus);

taberolithic-spicolithic factes - characterized by tuberoids; Calcarer and sponge
boring (4 genus);

spicolithic facies - charicterized. by common $picules into ‘2 micritic:mud and
smol Hexactinellids.

The sponge growth is referable to. mound -and meadow morphologies. These
moq)holcges are corrélated with the substrate t)épes and the hydrodinamic energy;
the mound is typical of firm ground substrate and moderate water energy, while the
meadow s ypical of soft ground substrate and very low water energy: The. sponge
bio construchion extension is vexy restricted in time and space, Three hypotheses are
proposed to justify the shamp %rowth break: 1- a vasiation of the physical-chemical
patameters, 2- an increase of shale amount into-the seawaters, 3- a disease induced
by biactetial attack promoted by an increase in water temperature.
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UNUSUAL-STEROL COMPOSITION AND CLASSIFICATION OF
THREE MARINE SPONGE FAMILIES

G. BARNATHANY, N: E-VELOSAOTSY#, 8, AL-LILIATBI*, ]. M NJINKOUE>;
T M. KORNPROBST™, J. VACELET** & N. BOURY-ESNAULT*#

* Laboratoire de Chimic Marine, UPRES-EA 2160, ISOMer, Faculté de Pharmacie, e
La Houssiniére, BP 92208, 44322 Nantes cedex 3, France

** Faculty 6f Marine Sciences, University, of Jeddah, Sandi Asibia

** Centre d’O¢éanclogie dé- Marsellle, Staton. Marine. ¢’Endoume, Usiversité de la
Meéditerranée, CNRS URA 41, Fiance

In contrast 1o ‘the térrestral sterols, sponge sterols show complex vadations in
both the tetracyclic nucles and the side chain. Over 100 unprecedented sterols have
been found to. date from maritic sponges. Sponges, which oceapy.a low position in
the evolutionary scale, aze difficult to classify ‘dué to to the few available uschil
morphological characteristics, Thus, they often pose a difficult identification task for
systematists.

We report the major results.of our systematic comparative biochemical study on
sterols from ‘three sponge families, namely Suberitidae, Halichondriidae “and
Axinellidae. All Suberitidae species investigated to date contained 80-95 % of 5o
stanols, mainly cholestanol (60-74 %o). Three Collsialypa species (Halichondriidae)
contained four quite unusual 24-isopropyl and 24-isopropenyl A stetols accounting
for 70-80 % of the tofal sterol mixtuze; mainly 24isopropylchalesterol (41-59. 04).
‘The Saudi: Red Sea sponge Acithella carteri (A\mv_lhdae) contained mostly. very
uncommon A-not-sterols associated with commen sterdls at low level. A-nor-sterols
have been found in sponges almost only from the family Axinellidze.

Several interesting exceptions to these zesults will be given and that pose the
question of the taxonomic status of the corresponding sponge species. The sterol
mistures were analjsed by gas chromarography coupled to mass spectrometsy.
Several sterols were isolated by HPLC and identfied by NMR. These results,
confirming -previous data obtained in other laboratories, may - provide iiséful
chemotaxonomic critetia for the classification of these sponge families.
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A CHEMICALECOLOGY OF SPONGES IN CULTURE

€. N. BATIERSHILL, M. . PAGE & M. H. G. MUNRG

Australian Instinite of Matine Science, PMB No3, Townsville MC, 4810 Queenslind,
Australia

The concept of cultunng sponges in the sea for economic.return of biologically
active L favor as a reliable methed by ~vhich to
produce hard to >)nv_hesxze compounds with medical applications.

Thete is a need to gow biomass -fast-and efficiently while maximizing the
bicsynthesis of target compounds. Most sponges de not maintain constant levels of
biosynthesis of biologically active compounds. They are presumably metabolically
expensive for the sponge and or its symbionts, to manufacture and appear 1o be
biosynthesized on demand in response to cellular challenge.

To succeed in the culture of sponge species, specifically for production of one or
two metbalites with desirablé. bilogical activities, thiere is a nced to identify high
yield stock and to.understand what may influence variability in biosynthesis.

‘Thie chemical ecology of sponges in‘culture is contrasted with that of their ‘wild”

donor. populations, to explore how cxplants. respond to ‘culture conditions over a
mnge of latitudes, depths and embayment systems. Experiments utlizing
Ldssodendarys: sp, 0, which produces the Halichondrins are detailed. Biosynthesis of
nine’ Halichondrin metabolites varies seasonally, with depth, across small distances
within bays and over large spatial tanges. Total Halichondrin content i§ however
relatively consistent in time and space; and follows similar seasonal patrerns when
wild populations at 100 m depth ate compared:to cultures at 10 m depth grown over
300 km awiy. This pattern appears to follow cycles of reproduction and seasonal
biomass tégréssion. Quantitatively, Halichondrin profiles are inversely related to
sponge condition, Halichondrin yiclds: can be enhanced by an order of magnitude
during sefial cloning, suggesting a defensive response to.damage. Halichondrin
profiles also vary in response to ‘the type of fouling the sponge expetiences,
suggesting a differcntial biosyathetic response to different stmuli. Cell separation
experiments suggest that thie sponge, rather than symbionts, i indced résponsible for
biosynthesis of these compounds: The sensitivity of the sponge to
microenvironmént as evidencéd in vatiation of metabolite: chiemistry, suggests that
locality for culture will be an impottant Factor in. suceessfully producing target
compounds. There is evidence that cultured sponge may be masipulated to enhance
yields of desitable compounds.
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THE SPONGE INDIVIDUAL - AN INTEGRATOR OF LONG TERM
BIOPHYSICAL ENVIRONMENTAL EVENTS

C. N. BATTERSHILL, L. J. STOCKER, J. FROMONT & P. R. BERGQUIST

Australian Institate of Marine. Science, PAMB No3, Townsville MC, 4810 Quecnsland,
Australia

‘The size and shape of sponges, and indeed that of many benthic sedentary
invertebrates, reflects the prevailing biological and phisical microenvironment:
There have been a number of modeling studies which demonsteate this, but there is
2need to “ground truth” these studies n the feld.

We examine the patch dynamics of an encrustin, ity ck ized by
sponges oa a vatiety of reef walls. including caves and archways. In. a namial
experimest wtilizing the dramatic subtidal cliff-face topography of New Zealand’s
Poot Knights Islands; we examine thie pattetns of patchiness of sponge, ascidian and
Dbryozoan: assémbliges.. Vertical reef walls are so prevalent that it is' possible to
sample replicate cave, archway-and open wall systems 4ll with the same: alignment.
By examining species assemblage and individual patch sizes of organisms along and
vithin these recf features, and by correlating obsetved community dynamiics with
telative measures of light, exposure and wave shiack, i.(:siglu is gained into the driving
forces organising community structure. This is in terms of the demography of a
species across a “preferred”™ distribution range, and in terms of the species’ abilityto
compete for space near the edges of its xange, in 1 changing neighbouthood, as other
species from other phyla increase in. dominance. How species gain or loose
advantage depends on hiow well they cope with physical distubance, contrasted with
how well they feed of photosynthesise compared to their ncighbouts. They integrate
these environmental conditions and reflect these foices in their structure and in the
integrity of the species assemblage. Shifts in these parametess can be seasitive
indicators of shifts in-environmental conditions.
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THE HYDROZOA SYMBIOTIC WITH PORIFERA: A REVIEW

G BAVESTRELEO, C. CERRANO®*, 8: PUCE¥, C. GRAVILI*** & I BORRO**

* Jatituto. di Scienze del Mate, Universita -di Ancona, Via Brecce Bianche, 1-16131
Adcona, Ttaly .

‘e.Ris., Universiti di Genowa, Corso Buropa 26, 116100 Genovy; Ttaly

w+ DLS.TeB.A., Universita di Lecce, Str. Prov. Lecce-Monteroni, 173100 Lecce, Italy.

Many species of benthic ‘marine organisms use sponges as. temporary or
pcrmanéut substratum, refoge ornussery, due to their massive bady permeated by a
complex canal system, and to their current-inducing filter-feeding activity. Thus, nf
complex associate fauna theives on-and/ot inside sponges, showing 2 wide sange of
relationships with their hosts. . . onshi i

In this paper all the cases described of sponge symbiotic relationships wit
Flydrozoans ate. reviewed, together with new. unpubh§hcd obsewauon_s. The main
sléps of these symbioic relationships miay be summarised as follows: @ polyps aro
simple epibionts of sponges, their stolons running on the sponge surface; (if) stollo'qs
grow inside the sponge tissue and polyps-emerge from the sponge surface; f(m)
stolons grow inside the sponge-tissuc-and polyps emerge from the sponge sut ;xce
but they may be.retracted inside. the sponge;. (iv) stolons and branches de;;e ?P
deeply inside the sponge body and ‘produce ani accessory skeletal network for
supporting the sponge growth.
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SPONGE ECOLOGY OF MESSIOUA BANC (TUNISIA)

K. BEN MUSTAPHA*, N, BOURY-ESNAULT, 'T. KOMATSU, C. SAMMARI &
A. ELABED

* Institut National Sciences Technologies de la Mer,. Rue 2 Mars 1934, INSTM -
Laboratoire Ressources Marinés Vivantes, 2025 Salammbé, Tunis, Tunisia

In. order to study the benthic ecology of the “Messioua banc” (South of Tonisia),
4 traditional Tunisiai sponge fishing gfound, four matine campaigns were conducted
with the R/V “Hanqibal” from Qctober 2000 to August 2001. The objectives of
thiee of these. campaigns were field validation, focusing on the sampling of the
sponge population and the Posidonia’ oceanica méadow. However the goal of the
fourtl one, with the use:of a multi-beamn sonar SEABAT 9001 (Reson Go.), wwas the
mapping of the surveyed area bottoms and the scanning of the Posidonia meadow
and 1its sponge population.

Sixteen stations wete studied, allowinga total sampling area of 240 m? for the
analysis. of distribution, composition, abundance and sirucrure of the sponge
community.

A list of 27 speciés of Desospongiae, represented by 973 individuals, was
considered. Species richness. of the'sponge population was low. compared to sponge
communitics from other Tunisian areas, The abundance of speciés, rangitig from 6
070 individuals, is higher in rocky-paved bottom stations and 44.62 % of the total
abandance isconstituted by individuals of Crambe crambe, Famigera hamigers,
Photbds sp.,‘Cliona virids, C. ceTay, Ircinia. fasciculata and Sarcotragus muscatun.
The oiccurrerice’s Trequency was équal or higher than 50% for a whole group of 25
species, while the lowest values were those of the two remaining species i.e. Aplysina
acrophoba’ and Clioadiosia teniforinis. The structute of the sponge commuaity
(specics richness, species divérsity and evenncss) shows that cvenness values, high
and constant along 15 stations, reach their lowest value i the deepest sampling
station.at. 33 m depth. Therefore thiere is no species domination within tlie sponge
community of Messious hanc. Meanwhile, species richness and diversity (Shannon-
Weavet, Simpson) aré higher in the Posidonizo. ceanica meadow, but no clear
indications exist on whether these indexes are linked with the meadow density.
Furthermore, if compared to'each other, Simpsoxi’s index of divessity shows a higher
amplitude of Variability- for the sponge community of Messioua banc.

Commercial sponge species (Hippospongia comtiusis, Spongia officinalis and 5.
nitens) were found ata depth lower than 29'm, on Posidénia cceanica rhizémes; but
there is no correlation hetween, their abundance and the density- of the seagtass
ieadow. Furthérmore -their highest abundance value was found ina station where
the bottom is a mosiic of paving dales and Posidonia-patches.

'kOXF()RDIAN SPONGES FROM THE NEUQUEN BASIN,

SOUTHERN MENDOZA, ARGENTINA

M. §. Burusr* & M. KRAUTTRRY*

* Cricyr-Tanigla, A, Ruiz Leal s/n, Parque Gral . Martin, 5500 Mendoza, Argentina.
miberesi@ab.cricyteduar o i

= Tnstimt of Geology and Palacontology, Stutigart University, Herdweg 51, D-70174
Stuttgart, Germany. manfred krauttex@geologie.uni-stuttgatt.de

An Upper Jurassic association of siliceous sponges is reported from the Neuquén
Basin, southern Mendoza Province, at the Rio Potimalal section. This Late Jurassic
carbonate complex of the Neuquén basin displays characteristic facies nnd_biological
associations. One ‘of these facies consists of small siliceous sponge build-ups of
moderate divessity. They ate well developed at the Rio Potimalal section, where
wackestones and massive sponge-bearing sicriticimestones represeat the La Manga
Totmation (pliufis Zone). The sponges are fossilized in their original shape and
exhibit calcareous preservation. . .

A preliminary approach to the association of fossil sponges has allowed us to
determine that a high petcentage .of these specimens belong to the 'Class
Hexactinellida, Subclass = Hexasterophota, Order Héxactinosa (Lascactis sp.
Cribrospongia sp., Ordinatus sp., Linonema caly) -and. to: the Order Lyssakinosa
(Paligonatynr sp). The majotity of the sponge specimens belong cither to
Cribrogpongié o Luorvetis and §6 correspond to. the Family Cribrospongiidac or
Craticulariidae. The dominant growth, forms of the Hexactinellids are tubulas,
cylindrical and cup shaped. Additional benthic faundl elemerits are bivalves; serpulid
worms, bryozoanss and echinoids. ) . e

Thie Oxfordian sponge-hearing rocks of the La Manga Fotmation were deposite
in outer shelf to. slope settings characterized by low energy. In addition, favouzable
conditions for siliceous.sponge colonization arid development existed, including very
low sedimentation rate; available hard substrates and sufﬁuenr nutrient avmlapﬂlty,

The sponge-bearirig Upper Jurassic catbonates are interpreted as deposits of 4
transgressive to’eatly high stand systems wact, similar to many ofher Oxfordian
basins throughout the wosld, where sponge faunas have developed under similir
conditions.
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VARIATION IN €CORALLINE SPONGE ARAGONITIC SKELETON
PB PROFILES: PHYSIOLOGICAL AND/OR ENVIRONMENTAL
INFLUENCES ?

L. BERRY*, 8. VERHEYDEN™, L, ANDREF* & P, WILLENZ®

* Departinent of Invertebiates, Royal Belgian Tnstitute of Natural Sciences, B-1000
Brasscls, Belgium

#*Sectiont of Mineralogy and Petrography, Royal Museum for Central Africa, B-3080
Tetvuren, Belgium )

To asscss the robustaess of the skeletl fecord of coralline sponges 1o study
dlimate vatiability in the Tropical Qcean, lead coricentrations were measured along
the growth axis of the aragonitic skeleton of thrée samples 6f Carantparedla nichalsont
Specimens were collected ‘off Jamaica and the Bahamas and analyséd using
induetively coupled plasma-mass spectrometry on dissolved powders.

A lead increase between 1930 and 1970 (already-demonstrated in scleractinian
corals, ice cofes ot sediments and linked to the atmosphetic lead-pollution) is shown.
However, absolute maxitnuim lead concentrations vary between the three specimens
(091.ppm, 1.25 ppm znd 2.1 ppm), eithier duc to different growth rates, vatiations in
pl]ystl?glcal processes” during uptaké or environmental influences. Therefore, the
aragofiitic skeleton. may ‘not truly Tepresent séawsater. in terms of elemental
composition. The relationships between elements laid down: within the aragonitic
skeleton of ‘G, wicholon with respect’ to ‘concentiations of elements preserit in
seawater are-investigated. The uptake pathway of dissolved trace elements into the
living tissues, the subsequent incorporation of elerents into'the aragonitic skeleton,
and the final relationship between precipitated in the skeleton and frec
elemients in seawater 4re exploted.
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LIPID SPECIFICS OF THE HEXACTINELLIDA AND THE
DEMOSPONGIAR - EVIDENCE FOR A CLOSE PHYLOGENETIC
INTERRELATIONSHIP?

M. BLUMENBERG, Vi THIEL, T, PAPE,S, A, POMPONT & W. MICHARLTS

« Institute of Biogeochemistry and Marine Chemistry, Reichardtsiale 12, 22761
Hamburg, Germany. blumenberg@geowiss.uni-hambirg.de

() Hexactinellid sponges display a fossil record up to the late Precambrian (eg.
Braster ¢ u/;, 1997) and are often considered as thc most ancestral ‘metazoans
(Miller, 1997). However, theit phylogenetic positica within the phylsim Potifera is
still under debate. Lipid biomiatkets fror.23 specics were studied for information on
theix phylogenctic propeities, particulatly their disputed relation tq. the two other
sponge classes (Demobpongiae, Calcarea) (Thiel of af, 2002). The most prominent
ligid compounds in the Hexactinellida comprise Cas to Cro polyenoic fatty acids;
Their structares parallel the unique patterns found in demosponge membrane fatty
acids (A2 long chiain fatry acids, “demospongic acids”) and strongly support a close
phylogenetic association of the Demospongiae-and the Hexactinellida. The lack of
these features.in calcareous sponges further contradicts the still common. viewr that
Calcarea and Demospongiaé are more closely related to each other than. eithei s to
the Hexidctinellida (Thiel. er a4, 2002).

In addition; the steioid compositions of hexactinellid sponges were-investigated
(Blumenberg o of, 2003). Most of the species contain cholest-3-en-3f-ol
(cholesterol) and/or its saturated detivative Sx(H)-cholestan-3f-0l, along with their
C-24.alkylated homologues. Where 5a{H)-stanols are present, they regularly co-occur
with their 3-keto analogues, components which are very rare in natare (Guella o af,
1988). The steroid concentrations. gonerally dectéase with increasing catbon
numbers, similar to sterol distributions typically deposited in matine sediments
{Gagosian of 4l 1982). These features arguc against 2 wow sterol biosynthesis
operating in hexactinellid spoages: Rathies, we suggest a-dietary uptake of AS-stenols
and theit stereo. selective transformation via 3-keto intermediates.

(i) Studies on lipid biosynthesis are generally achieved by ¥ incorporation
experiments (Raedexstorff ¢ 4l, 1987) and ase - due to the analytical complexity -
very limited. In order to overcome these limitations, we proved gas cliromatography
isotope-ratio mass spectrometry (GG/C-TRMS) of specific lipid corpounds as a tool
in that fiéld of experiméntal work. Asa first resule, BC/2C-ratios of brominated and
non-biominated counterpart fatty acids in the demosponge Phakellia ventilabrum
support the; common view of bromination as the last step of phospholipid
biosynthesis. :
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EVOLUTIONARY ECOLOGY OF THE ENDEMIC PORIFERAN
FAMILY LUBOMIRSKIIDAE AND THE RECONSTRUCTION OF
THE PALAEOECOLOGICAL DEVELOPMENT IN LAKE BATKAL
BASED ON RECENT SPONGE ASSOCIATIONS

. BoNsEX, V. ITSKOVICH**, D. JANUSSEN*#*, P, KORDUANEFE,
Y. MASUDAR*®EE M MEIKNERE R & T, WEINBERGH
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wekk Instimte for Geodesy and Geoinformatics,- Dept. for Land Culiivation and
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In Lake Baikal the endemic sponge family Lubomisskidae ate the -most
imporant part of the benthic commurity (biotiss > 1 ke/m?, Kozliow 1963).
Therefore, their ecological relevance is particularly high aod. sponge spicules also
contribute considerably to. the fossil fauna within. the sedimientary record. We- here
present especially the methods how we are cuttently working in ordex to find out
more about the presést distribution-and the environmental conditions which rnight
have led to ‘the diversification of the Luboinirskiidae. Most of the ficld:-work - has
been carried out by scicntific SCUBA diving mainly in the southern basin of Lake
Batkal:

-digical mapping ‘of sponge associations in well-defined 30 x 30 ¢in-plots by
SCUBA diving and sampling;

-photo/video, digital evaluation of deeper azeas. We eviluate mainly populition
deiisity aad growth miorphology in dependence on substrate and light (&g green
sponges have been observed down to 70 m water depth);

_photc ric Of Lubomirstkia baicalensis to
growth rate and the development of the prganisti;

~transfer of selected sponges to different light- atid deptli-conditions to observe
thein and their reactions to the changed habitat,

Reproduction seasonality and the different types of symbionts dre investigated by
histological techniques.

Detailed documentation and classification of the types of skeletal architecture
and spicule forms allow the differentiation of form -groups within the
Lubomirskiidac species published 5o far. Whethier or not these form groups or some
of them should be regarded a5 different species, depends on the morphological
variation range of each of the known taxa and o the results of molecular systematic:
investigations in progress.

an annual
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froth sequenices of the mitochondsial COI gene point towards the
RCC‘Cﬂ:i (C;Fl:;e Lul i (ftskovich e 4l 2002, Miiller 2 ak: 2902). Our
wiorking group sequenced a lasger IDNA cluster of ca. 1500 bases, including the 3-
eid of the 185, the ITS T and I and the 5- end .of the _ZSS. This anfxlysls was
performed for 16 specics zltogether, including 12 Lubomirskiidae, 3 Spongillidse and
1 Potamolepidae. Our diagram based on the 285 sDNA revedls thar the
Lubomirskiidac are paraphyletic:in origin with part of them forming the sister group
ongillidae/Potasnolepidae: .
Q“}?offcve%jmtbe t{orm g.tou[ljs help in the classification™of pagticulatly the. fossil
sponge spicules found in sediments. These Si].i.ceol‘ls spxcules' aze ab}mdant and ‘well
preserved so the potential to use the distribution of spicules in the. stratified
sediments for palaeo-environmental reconstructions is obvious, especially in. the
sedimentary record of Lake Baikal where no calcitic fossil legacies. exist. The
vasiation of fossil spicule associations in time has proven to be a very significait
palaeo-ccologieat indicator (Weinberg e &/ 1999). The guantitative analysis of spicule
abundance For each taxon or form group in closely distributed sampling layers of
sediment cotes (BDP "96 and ‘98, prowded by:Di T. Kawai) compared with the
extant distribution of Baikal sponges helps. illuminate the phylogenic. and
evolutionary development of the endemic Lubomizskiidae since the Miocene.
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THE SYSTEMATIC POSITION OF ALECTONA (PORIFERA,
DEMOSPONGIAE), A MEMBER OF THE ORDER ASTROPHORIDA

C. BORCHIEL
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Centre d’Océanologie de Marseille (CNRS-Université de la Méditerranée, UMR 6540
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The long:standing problem of the affinities -of the genus Akctona Caster, 1879
and some related excavating sponges has been investigated by using 185 and 288
rRNA sequences and by SEM study of the boting pattern. The sexual development
of genera .Afectona and Thoosa Hancock, 1849 displays unique- féatutes among
Porifera, with.a hoplitomella lazva’ showing many peculiarities, including absénce of
flagella, long: planktonic life and special lazval spicules disappearing in the adult. The
latval spiculés of the hoplitomella of Akwona include an armor of discotriaenes,
cleatly. indicative of tetraxonid affinity. This charactet, howevet, is not shared -by
Theosa, in which thie hoplitomella armor is made of discs derived: from monaxqnid
spicules. Although the adult spicule complement, lacking tylostyles and possibly true

-gascl and including nodulose -amphi: similar. to the amphiasters of the
Clionaidac Cliothosa Topsent,. 1905 is difficult to interpret, there is a general
consensus for the classification of these sponges in the order Hadromerida, either in
family. Clionaidae of in-a family of their own, Alectonidae or Thoosidae. However,
they have been sometimes considered as “intermediary” between Astrophorida and
Hadromerida, and Alander (1942) even classified both genera Akdona and Thoosa in
tetractinellid sponges. Riizler {in press) has tecently proposed for the Systema
Porifera a revision of these excavating genera based on skeletal characters, in which
Alectona and. Thossa are separated in two families, respectively Alectonidae and
Clionaidae, whereas- Clona lkuvispira. (considered as a junior of Spiroxya
heterochita) is considered as a new member of Alectonidae.

From our RNA sequences it clearly appears that Akdona millani is rclated to
Astrophorida, heréby confirming that the Jarval diseotriaenes are not a sécondary
acquisition. Although sequences could not be obtained yet from Thaosa, the presence
of hoplitomella larva and the. adult spicule complement both strongly indicate
affinities with Alkctona. This is confirmed by the presence in both genera of a peculiar
ormamentation of the excavated pits, including radiating lines in complement to
concentric tings that arc absent in other cikcavating sponges. RNA sequences
confirmed by SEM study of the boring pattern also unambiguously indicate that
Cliona levispira, whosé synonymy with Sprrvxya beteroclita is questioned, is related to
Clionaidde.

It is suggested to classify the:family Thoosidae, restricted to Aectona ind Thoosa;
with: the possible zddition of the poorly known genus Defeatana de Lavibenfels, 1936 -
whose discs may be the armor of hoplitomella larva--in the order Astrophorida.
These sponges are interprcted -as Astrophorida that ‘have lost mote or less
completely trué megascleres and tetrasonid spicules in their adult stage. Tetraxons
are consetved in_Alectona as latval spicules constituting a special armor, wlhicteas in
Thoosa, aid possibly in Deestoria, the atmor hias 2 monaxonid origia.
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THE PRESENT STATE AND FUTURE PERSPECTIVES IN
MOLECULAR NATURAL HISTORY OF SPONGES

N. BOURY-ESNAULT* & A, M: SOLE-CAVA®*

*Centre d’Océanologic d¢ Masseille. Station Marine d'Endoume, Université de la
terranée, UMR-6540, Rue de la Batterie des Lions, 13007 Masscille; France.
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In this review we ‘will discuss. the récent contributions of genetics to our
understanding of the biology and evolution of sponges.

“Are sponges animals?

After several centuries of controversy, there is a consensus, now, that sponges
are metazoans. Spongologists had demenstrated over & centuxy ago the metazoan
dature of sponges, but.die to their simple ofganisation and their plasticity, not all
Diologists accepted. this and, indeed, some texthooks still describe this issue: as
controversial.

Recently, phylogenetic recoristruction using Fsp70 sequences indicate that
animals ate closely related 1o choanoflagellates. Conséquently, the 6ld hypothesis of
James-Clark (1866, 1868? about the homology of choanoflagellates and choanocytes
Is suppotted. These phylogenctic results suggest that choanoflagellate-like structures
shouil)g not be considered a synapomorphy of the Porifera since they may be
plesiomorphic for Metazoa. :

Is the phylum Porifera monophyletic or paraphyletic? 7
The pgylogcnetic telationships among classes, orders or families of sponges still
temain too confusing to answer this question. Three main clades are presently
recognised, Hexactinellida, Demospongiae and Calcarea; Several recent papers, using
ptoteinase Kinase K and full length 18 5 tDNA.sequences, hypothesise that Calcarea
may be the sister-group of Cnidaria and Ctenophora and consequently should be
considered as a separate. phylum. This hypothesis needs to be confirmed by other
molecular markers. Hexactinelhida could be either the sister-group-of Demospongiae
(spicules with. axidl filament secreted intracellulasly) or the sister-group of 51 other
Metazoa o, still, be placed in a basal position of 2 posferan monophyletic clade.
These two last hypotheses seem to be less supported.

Are the-currently accepted Classes supported by molecular data?

Within the Hexactinellida too few sequences are available to allow any
hypotheses to be drawn about their internal classification.

Within the Calcarea molecular data confirm. the. hypothesis of Bidder, and
Minchin of two monophyletic clades; Calcinea and Calcaronea. This particular point
will be discussed by Micha¢l Matuel in. his intervention: |

Within the Demospongiae the phylogenetic hypothesis made by L.évi based on
mosphology and embryology. have Pbcm under dispute for the last 20 yedrs. Recent
morphological and molecilar data- both suppost the monophyly ‘of sub-class
Homoscleromorpha.. However, the -distinction of the other two 'sub-classes of
Demospongiae: Tetractinomorpha and Ceractiiomotpha, based on an ovipatous
versus vivipazous reproduction, Bas been rejected by all molecular phylogenies
produced so far. Instead, the Demospongiac seem to be formed by five
monophyletic clades unrelated to Lévi's previous classification.
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#re there true cosmopolitan sponge species? 3
_ Until very recently, it was accepted by systesnatists that sponges had extremcly AN EXCEPTIONALLY PRESERVED LYSSACINOSAN SPONGE
E,’frhe 13:%}:;; fbﬂém’f gl;i?:;?é ;;Elm' toﬂgcd;& with the falct :‘h.a[ many species FAUNA (PORIFERA, HEXACTINELLIDA) FROM THE UPPER
: , , by 3 agnostic. characters, resulte any speci 5 9 d NI
i e e, s S5 oy ‘e o o CRETACEOLS (CONAQ OF ROTHOM
dxsFersal. In the mid 80, when molecular markess started to be used for sponge
alpha systematics, it becamie clear that most of those “cosmopolitan” sponges were,
1“ fact, gx_otups of cvoli!;gnary distinct species. Thanks to those resuls, most spongé A Brurces
axonomists now would be very reluctant to assi identified i
ocean to species described in another: " specimens from ose
Can sponge populations be'homogeneous over large arcas?
There'have been few studies of sponge population genetics: Most s onge species
studied fo date have shown a rather small capability for long-range d%spcrsal This
indicates. that sponge larvae, both from viviparous and ovipatous species, do not
disperse very far, One exception was the viviparous Clisndsia sp. from the Western
Atlantic, whose populations showed 2 remarkable homogeseity’ ovei 8000 km.
Although rafting has been siggested as a possible means of dispersal in other
species, its effectiveness for gene flow has never been tested through the use of
molecular markers.

U Berlia, Institut fiir Geologische Wissensch Pali logi i Iaus D,
12249 Berlin, 74-100 Germany. abrueck@sag.uiii-frankfurt.de

“he island of Bornholm in the Baltic Sea is 2 horst within the Fennoscandian
Border Zone, which represents the maiginal arca between the stable Precambiian
Paltic Shicld and the subsiding lite Palaeozoic-Mesozoic Danish sub. basin. The
dorthérn patt of Botsholm consists of Precambrian basement. The southern and
- western parts of thic island consist of Palacozoic and Mesozoic rocks in the form. of
. e . , down-faulted blocks. The lyssacinosan Hesactinellida occur.only at the type locality
spoilgif;ﬁg{ﬁﬁ?,ﬁ? asexual reproduction for the establishment and maiatenance of of tic Armager Limestone Formation (Coniac), which is exposed ina stmall stripc.on
Ttis a well-known fact that sponges can réproduce asexually. However, it is yet Sihe soutly coast immediately © the West °f the cown of ‘.'\m_“ger' ‘Fhe Pms‘?ﬂ'ed two-
not clear how much of a sponge population. is made of clone-mates, i.c. what is the dimensional sponge fauna is latgely comprised of lyssacindsan Hexactintellida, which
proportion of ‘genctically unique (=gencts) and genetically identical :u';'lcts) consist predominanly of Rossellidac. The preservation of thegc non-rigid sponges is
individuals in sponge populations: Graft acceptance/rejection experiments indicate ~normally very poot, bécause of thic lack of a sigid skeleton. Without a rigid skeleton
that asexual reproduction can be highly important i sponges. However, since the *the sponge disintegrates-as soon s the soft parts decay and, therefore, only isolated
number of genes jnvolved in graft rejection and the mechanism of histor’ccognjdon icules can be found. The good preservation of these non-rigid and fragile Arnager
ate not @0\vn, it is-unclear how accurate grafting expetiments are for esti t sponges is.the result of a fast sediment covering and 2 bacteria-induced pyritization
b?k(‘)c;“ef:fco‘nc'ctﬂldrf—‘zproduc(:;cm in ;ponge populations. ;\llozi‘me studies indicate that | of the spicules, wliich took place: already during the. decay of the just covered
alzcmg{m for moic d,:: q%qizcoz? th: ﬂré;lg d‘m];‘:sv b(;‘.it)dgn that scale, ramets do not sponges. The palacoenyironment’s chatacteristics were probably a relatively low level
published studies, o date, where earetull s yoncthelese, there are 1o  of sedimentation-and lack of tusbulence, which are preconditions for the sewdement
compared, on different scales, usin, molccu{;u‘ mpi ‘ngg? ndivi d‘."* s were of the desciibed Hexactinellida, This statc of environmeit was alteréd by rapid
 micre prea vious candidates for sedimentation events caused by episodical mudflows. Difficulties int the classification

such studies are allozymes and microsatellit v " i
Thirkors such ac R ppones and mmictosarellies, and anonymous polymorphic muclea: of the Iyssacinosin Hexactinellida -bath in. general and in this paticulat case- result

Do uue allogenic chimeras exist.in sponges? G from the use of different systems in. the classification of recent and fossil
Some reports (mostly anecdotal) indicate that laval fusion can ogcur in sponges X . ssacinosan sponges. The most important tool for the classification of recent
Howevet, exen in the cases where fusion was demonstrated (ike in Crambe m,,,;,,% it - lyssacinosan (and othes) Hexactindllida are the microscleres. This type of spicules,
was: not clear whether the fused individuals were genetically different. Alloy cnic . however, is normally not preserved in the fossil record; and in the unusual case of

Eﬁ?ﬁsﬁ:}fﬁvﬁﬁ descelbed in bryozoans and colonial ascidings, bus in those sucly preservation, the microscleres ate founid ohly isolated in the sediment. Due 16
Hogever, unliie whgl ‘Y;Em?é)“ha ee‘ne;:) af‘ élng1 atmb\lned lm d.xffexj?nc gerotypes. the general absence of microscletes, the megascléres and the cxtemnl’ habitusare the
fusion. iu’spoﬂges could result inPaP po; ]stcycsj :;;s o]?éiwo{ga&:bms’ allogenic most impottant criteria_for chssification of fossil sponges. Therefore, the
genotypes. This would result, in :dlozpymc and mi cg)sat dlf;“ smedi(;:m‘;buqnﬁ compatison of the lyssacinoarl sporiges from: the Arnager limestone with secent
hetezozygote excesses, which have not been reported to date. Yet, even if fhey wre reprcsentatives by analysing the skeletal architectuse is attempted. This includes the
found, such excesses would only give an indirect evidence of larval fusion. Recent occurtence, distribution, sizes gnd pateern of megascleres, pasticulary  the
molecular techniques, like i siz4 PCR, make it, now, possible to determise the fate of chonosomaliz, hypodermalia, lateralia and basalia. The assessinent and analysis-of
the individual cd?s ina sponge chifricra. their general form, fixation and external wall structures {infernal/external openings,

small elevations)-are equally ithportant. However, fhe two-dimensional preservation
of the Arnager spongés and the pyritization of the spicules add to the difficulties of
compitison and classification.
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AN EXCEPTIONAL SPONGE FAUNA (HEXACTINELLIDA) FROM
THE SEPTARIENTON (RUPELIUM, OLIGOCENE) OF BAD
FREIENWALDE (NE-GERMANY): PALAEOECOLOGIC AND
TAPHONOMIC IMPLICATIONS
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* FU Betlin, Institut fiir Geologische Wissenschaften, Palionitologie, Malteserstr, 74-100,
Haus D, 12249 Berlin, Germany, abrueck@sng uni frank furt.de

** Forschungsinstitut Senckenberg, Sektion Matine Evertebraten 1, Senckenberganlage
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. Exceptionally well:preserved hexactinéllid sponges were found in the
Septaticnton (Rupekum, Oligocene) of a play pit near Bad Freienwalde (NE-
Germany). The fauna is of moderate diversity, but with high individual numbers. Tt
consists of amphidiscophoran, as well as hexasteropl pecies. Asconem oligsi

oo sp. (H ophora, L inosa), .4, A sp.  (Hexasterophora,
Hexactinosa) and Hyalomema sp. (Amphidiscophosa). .Asconens and Aphrocallistes show
a high' plasticity in body fors, which seems to' be linked with environmental
parameters. The three-dimensional, pysitic preservation suggests specific ethbedding
and preservation conditions, the fast.embedding is-assuimed to have been caused by
mudﬂows; second, carly diagenetic. processes in the dnoxic microenvironment. are;
considered sesponsible for the special kind of pysfic preservation. The
palacoenvironment of the sponges is reconstructed as a shallow:shelf -possibly in the
distal range of a delta. Sedimentological observations-and the low diversity' of the
co:r.npambly small sponges indicate a slighdy restricted, maybe temporarily. dysosic
eitvironment. This. was characterized by relatively low levels of sedimentation, and
tiwbulence -disturbed only by mudflows- which is a precondition for the settlement
and body-preservation of lyssacionosan: hesactincllids. The occurrence of
Hexacunel_hda inan environment shallower than it is usually the case, has several
reasons, Biest, aclatively cool water offers good living conditions for hexactinellid
sponges. Second, the soft sediment with small hardgrounds (e shelly material)
offers good settling conditions for sponges adjusted to soft grounds. Third, the
relatively low diversity of the sessile benthios caused only little ecological pressur’e for
the slow growing sporiges.
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MAINTENANCE AND GROWTH OF SPONGES IN AQUARIUMS:
UNDAMENTALS FOR IN TTIRO GULTIVATION APPROACHES EAR
EROM THE SEA
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o Tnstitut Bt Molekulare Tnfektionsbiologie, Universitit Wiirzburg, Réntgensing 11, D-
97070 Wiizburg, Germany

During the last years, research efforts on’ cultivition of maririe sponges have
increased noticeably. There are at least threc main reasons:

1. Sponges have been recognised as a rich souzce of natutal products of poteatial
pharmaceutical value. The bioactivity. of the isolated substarices includes antiviral,
antitumos, antimicrobial or in general cytotoxic propesties and is, therefore, of
Gonsiderable biotechnological interest;

2, For the development of new -methods for ## ##p cultivation of sponge ¢ells
viable sponge ‘material is essential. Especially, laboratoties far from the Sea- are
strongly dependent on. this supply;

3. The biomass for bioassays i the laboratory range. might be obtained via.wild
Tarvests in a fosponsible extent: Enormous quantitics of sponges, however, for pre-
cliniical. tests will be' required: Wild "harvests to such an extent will not only have
negative effects on the ecology of the sémpliig area, it also will be 2 massive offend
against the precept of inable use of natural given by the Agenda 21 of
the Rio Conference in/1992 and by the Convention of Biological Diversity.

In our laboratory, rherefore, research has: focused on the development of. thie
cultivation of functional sponges from the Meditetranean Sea in aquariums under
contiolled conditions.

However, before bringing sponges into an aquazium, knowledge of their living
conditions is required. From this closer look fo the ecology we got the values of g,
salinity, temperature, light conditions dnd the substrate sponges-growing on. To
avoid any damagés to sponges we optimised out ‘sampling and transportation
methods:as well 2s the feeding strategies for the maintemance’of the sponges in the
aquarium.

Al these'data allowed us to install an aguarium using artificial seawater with the
contiol of temperature, salinity, light, currents and soluble organic matter.

So. far we tested 22 species from the Mediterranean Sea. Most of them (14
specics) can be maintained in the aquarium for several months or even years and for
frve species growth was obsetved.

TFrom our results we conclude the absolute need of derailed ceological knowledge
of the habitat conditions for the species designated for cultivation as well as the
ability to. simulate these parametefs in an aquatium .or in ‘a bioreactor system
respectively.

This work was supported partly by the German Federal Ministry of Education and
Research (BMBF) throtgh: the project Ceiiter of Fxcellence BIOTEGnazin (F 0345D).
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OVERVIEW ON THE SPONGE FAUNA OF THE LIMSK] CANAL,
CROATIA, NORTHERN ADRIATIC SEA

F.BROMMER, M. GO12, F, LE

MANN, M. NI¢; M. SIDRI & W, ZucHt

Biologisches Tnstitat, Abreil
70569 Stuttgart; Germany

Zoologie, |

Stuttgart, Paffenwaldring 57,

The Limskj Casial is a1 11 Kim long ford fiedr Rovinj, in the Tstrian peninsula. Trs
position is peculiar since it lies along. the E-W axis, with the entrance at the West
side, so that the two pasallel coastlines of the fjord face on¢ South and the other
Nozth. The fjord is in a carstic area and presents. evident erosive phentimena. The
bortqn? of the fjord is' mainly detritic with only few relatively lazge rocks, although a
#roifgir is” present along the'S side of the candl, From 1979 the uppet half of Tumnskj
Canal, where foating cages fish farms i 1 with molluge cultivation are present
is. a protected arca. The benthic community is mostly represented by different
species _of Porifc_ta, Cnidada (especially the scl intan’ Cladocora i colonial
:md snhlar_y ascidians, bryozoans, mollusks and polychaetes. The observed high
sedimentarion rate together with thie input of fresh water, duc to the aififalls and to
the presernice ,Of )mderground small sivers, render the canal an unstablé environnient,
especially in its inner part. We srudied the sponge community by means of SCUBA
diving surveys, underwatér photography and 30 m line transects. Mean densifies of
the most abundant species have been also calculated. Almost along the whole canal
we encountered a Chondrills nwnids facies. This sposige species is. dominant in the
shallow watet (between 0 and abowt 6'm), forming large patches that can cover more
tl?an 80 % of _r_he substrate: C nuenla is Often associated with Aplysina aerophoba and
different species. of Iriinia, 2also abundant in. the canal. On the hard ‘calcaréous
subs‘tram, in.shallow. waters, boring sponges are also well represented and the bio
erosivé phenomenon is evident. Differences on the sponge distribution have beets
obsexved berween the initial part of the canal and the end, Between the nottiern. and
the southern side.

This. work was supposted by the Geinian Federal Ministry i
: ty of Education and
Research (BMBF) throwgh the project Center of Excellesice BIOTE Cnain (F0345D).
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ANTI-PREDATORY DEFENSE STRATEGIES OF RED SEA
SPONGES VERSUS CARIBBEAN SPONGES: PHYSICAL DEFENSE

K. BURNS & M. Tran

“Tel Aviv. University, Habosem St- 52/1; Ein Hemed, Pob. 83224 Mevaseret Zion, Isracl
eburmns@post.tan.ac.il

In addition to the commorly used chemical defense mechanism against
predation, sessile organisms such a$ terrestdal plants, soft corals and seawreeds are
known to have a physical defense'mechanism comiprising structural elements' made
of lignin, CaCOs, silics, etc. Most sponges liave silicéous spicules that play a key role
s skeletal elements. To date, there has been no'evidencé to'show that these spicules
also pliy 4 rolein defénse against predation. Itis known that low nutritional value of
2. prey may make it less susceptible to predation. The siliceous spicules Found in
sponges ate indigesrible to predators and so sponges that produce Targe amotnts of
these spicules may be lesssusceptible ta predation due to their low nutfitional value,
Tn the prescat research we tosted the physical défense of six Red Séa sponge species
and six Caribbean sponge species, against predation by the generalist Red Sea wrasse.
Thelassoma Elunsgigeri. The physical defense of the six specics collected in the Red Sez
was also tested against predation by the Caribbean wrasse T, byfasaturr, The spicules
of four'out of the six Red Sea sponges detcrred predation by T. klungjngeri. Two out
of the $ix Caribbest sponges were found to deter predation by T. Awzingeri: In
assays' conducted in the Bahamas on the Caribbean wrasse £ bifassiatum, only one
Red sca sponge species, Suberites davatis, was found to be physically defended by its
spicules. A positive correlation was found between the size of the spicules and their
ability to deter predation by T. Almsgngéri. Only spicules latger than ~250 pm
deterred predation. On the other hand, T. bifusviation seemed to be deterred based on
reduced nussitiorial qualiy fesulting from high concentration of spicules in‘a sponge,
irrespective of theit size. Crude extract of the Red Sea sponge Grayella cufophora
deterred predation by both predators tested, T. &husggeri and T. bifasviatum, as well
as. by the nataral assembly of reef fishes in Filar, as tested in field assays. The
combination of G. gatephora spicules and 'crude extract deterred predation to
greater extent than that observed for each defenise mechanism scparately. This
finding most probably-indicates an’ additive mechanism of defesisc used by this
sponge species. )
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EXCAVATING MICRO-PATTERNS AS DIAGNOSTIC CHARACTER
IN BORING SPONGES

B. CALGINATY, C. CERRANO® & G. BAVESTRELLO®

* Istirato di Scienze dél Mare, Universitz di Ancona, Via Brecce- Bianche, 1-60131
Ancona, Ttaly. b.calcinai@unian.it
*+Dip.TeRis., Universita di Genova, Corse Europa 26, T-16132 Genova, Italy

Eroding sponges produce a series of connected holes and galleries into the
calcarcous substiaturn where thejf live,. The cavities are excavated by chemical
substances secreted by special celis thiat are able fo. remove mechanically the
substratum in ‘the form of characteristic, sthall fragfents (chips) that are expelled
through the oscula. The boring activity results therefore in typical scars. {pits) on the
wall of the cxcavations. ’

Until now the pattern (shape and size) of holes and cavities have been used as
tools to identify a single genus ot species of boring sponges while no diagnostic
relevance has been attabuted to the pitting pattern, the marks left by boring célls on
the calcaréous substratum. i

Aim of this work is to study- the differences in the pitting pittern .of several
species belonging to different genera-and families excavating in the same calcareous
substrata. In‘specimens from the Mediterranean Sca, Philippines and Indonesia, we
have compared, by SEM analysis, the microstructure of the. pits. Several examined
cas? cvidence, sometimes at genus level, a variable micro topography on the pit
surface,

These differences in the micro.étchings, related to the mechanism of perforation
of the etching cells, may have some impottant applications in ecological and
palacontological analysis of the midcro bering communities to' distinguish boting
sponges groups.

41

Boll, Mus. Ist. biol- Untv. Genova, 66-67. 2000-2001 (2002)

A FAGILITATION EXAMPLE INVOLVING $PONGES: GRAZING
ON FLESHY SEAWEEDS BY SEA URCHINS ENHANCES CLION.A
VIRIDIS ABUNDANCE

E, CBBRIAN; M. J. URiZ, R. MART1 & M. P. PISCITELLI

Ceatre d’Estudis Avangats de Blanes (CSIC). Accés de la'Cala Sant Frdncesc 14, 17300
Blanes (Girona), Spain

Facilitative interaction and indirect competition are believed to be important
stmcturing forces. in marine eavi despite experi | support has rarcly
obtained. Here we present the results of 4 correlation study and a field experiment
that examine competitive and facilitative interactions involviig sponges, seaweeds
and sea urchins in a shallow seaweed-dominated community of the western
Meditetranesin Sea. For the ‘cotrelation study, we quantified coverage of fleshy algae,
encrusting cal e, and the excavating sponges Cliona viridis and C. celata in
30 randomly selected quadrats of 3600 cm? each, Fleshy algae coverage was recorded
and then algae were removed to allow accurate quantification of the subjacent
calcareous algae and excavating sponges. The relationships among variables were
assessed by regression -analysis. The significant associations resulting from the
comclation study were tested for cause-effect relationships by means of a
manipulative experiment. The experimental design included three treatments, which
consistedin quadrats deprived of floshy.algae (intensive grazing cffect), quadzats only
deprived of sea urchins (Heshy algac effect) and quadrats with 4 sea urchins: per
quadrat (natural sea urchin effect) (N=10 per treatment), We monitored the abscnce
and presence or sea urchins in the respective treatments and scraped thie “intensive
grazing” treatment weekly. Treatments were photographed at the beginning and at
the end of the cxperiment (after ca 7 monthis). Coverage was estimated from pictures
by image analysis. Data wese analysed by one-way ANOVA.

We fotnd that the abundance of the excavating sponge C. piridir was positively
coirelated to sea urchins abundance and negatively correlated to seaweeds coverage.
Tn contzast, . sastifi was negatively related to C. sinidis, what suggests competition
between both sponges. . zastifica prevailed when erect seaweeds covered it whereas
C. siridis dominated in seaweeds free zones, probably dué to the presence of
photosynthetic mictosymbionts (ie: zooxanthellae). C: viridis grew faster when sea
urchin and artificial grazing removed seaweeds. We intetpret this outcome as a result
of increasing light availability-in the abseace of fleshy seaweeds, which favours the
prifiary production of the symbiotic zooxanthellae.
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THE SEASONAL RELATIONSHIPS BETWEEN ANTARTIC
SPONGES AND DIATOMS

X C. CERRANO¥, B: CALCINAIFY, C.. DT CAMILLO*, M. NIGRO¥*,
FREGOLIFF, AL SARA*, 8. SCHIAPARELLIY; C: TOTITH & G. BAVESTRELLO*

* DipTéRis, Universits di Genovi, ‘Corso Buropa 26, 116132 Genova, Italy.

certano(@dipteris.unige.it
** Istituto di Scienze del Mare, Univessiti di Ancons, Via. Brecce Bianche, 1-60131
Ancona, Italy

*** Dipartimento di Morfologia Umana € Biologia Applicata, Univesitd di Pisa, 1-56126 ;

Pisa, Ttaly

*# Istituto di Biologia e Genefica, Universith di Ancona, Via Brecce Bianchié, 160131
Ancona, Ttaly '

Several. sponges host latge populitions of autotrophic: symbionts: cyanobacteria
and zooxanthellae in marine species and zoochlotellac in ‘fresh-water species.
Frustules of diatoms have been episodically desciibed inside sporige tissies buf such
microalgae, alive and reproducing, have been widely recorded only in several sponge
species from the Antarctic Ocean. In some cases (e. g Myl awrata and Seolymiastra

Joubini) the. relationship is species-specific: Diatom assemblages inside’ sponges are
sometimes so abundant to cause a wide necrosis of tissue.

In this work we describe the dynamic of diatom populations, inside the body of
some-eommon Antarctic sponges, from Novetiber 2001 to Febsuary 2002, at Texra
Nova Bay (Ross Sea). During November and December, when the pack covers the
sea surfac_e, diatoms inside sponges afe almost absent; ther number drastically
increases in January, concomitantly with the ice melting and the phytoplancton
bloom in the water column. In this period the cell number reaches sevéral tens: of
millicns per g of sponge wet weight. At the end of February the amount of diatoms
starts to dectease. Qualitative analysis indicates that-only few groups of diatoms are
able to penetsite inside sponge: tissue.

These dara confirm the diatom telationships with Antarctic sponges; put in

evidence the seasonality of the-phenomenon and suggest some.-d f ificity
in the selection of diatoms by sponges. e e of speciiciy

* and ensuring a stable anchoring in the soft substiata. The latter function is essential
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LAGOON SPONGES FROM CARRIE BOW CAY: RELATIONS
BETWEEN THEIR FREE-LIVING STYLE AND SEDIMENT
INCORPORATION

C. CERRANO¥, M. PANSIND, L. VALISANO®,G. BAVESTRELEO®Y, B. CALCINAT&
M. SARA¥

* Dip.T'eRis., Universita di' Genova, Corso Europa 26, 1-16132 Genova, Ttaly
= Tstituto di Scienze del Mare, Universitd di Ancona, Via Brecce Bianche; 1-60131
Ancona, Ttaly

Spofges typically live on hard substrata and cannot escape from sediment raining
b, thanks to the ability to quickly mobilise their cells, they can casily either rerove
or selectively take up setted particles. On the other hand psamimobiontic sponges
st at the same time, face the clogging by sediménts of their. aquiferous sysiem

especially in shallow waters, which are subject to strong;water movement-at least in
certain periods of the year: 1a this work e suggest that the incorporation of foreign
satter in sporiges, 2 widely diffused but poorly known phenomenon, is an adaptive
trategy for sponges living in:shallow topical lagoons. We siudied this behaviour in
sponges living in the lagoon berween Carrie Bow Cay and Trwin Cays (Belizc). The
Thalassia testudinum, sea grass beds adjacent to Twin Cays lie 6n a shallow shelf that
increases gradually in depth from the shoteline o approximiately 1.2-1.5 m, before
dropping more steeply towards the lagoon bottosy (approximately 7 m depth) about
300 m offshore. The lagoon sediments consist primirly of Halmeda sand mixed with
fine clay

In this habitat, we have tccorded 18 sponge species showing two diffecent ways
of dnchoring. A fitst group anchors by vertical growth, with significant penetration
into the unconsolidated substrate. A second group of species rolls on the substratum
until strong scdiment incorporation produccs a gravitational stabilisation of ‘the
specimens. During the rolling phase spongés show generally irregular shapes while;
when stabilised, they rearrange. their body developing a more definite morph. The
selectivity of these species towards incorporated sediments has been studied.

The importance:of sediment incorporation in spongess.discussed in the light of
their ability to colonise both hatd and soft bottoms.




Boll Mus. Ist, biol Univ. Genova, 66-67..2000-2001 (2002) Miis, Ist, biok Uhiv. Genoia, 66-67,2000-2001 (2002) 45

TAXONOMY OF BRAZILIAN MICROCIONIDAE
(POECILOSCLERIDA, DEMOSPONGIAE)

MODERN SPONGE REEFS ON THE WESTERN CANADIAN SHELFE
— AN OVERVIEW

A.P. G. Cormzia DE, SOUsA¥, |. H, G. Da ROCHAY, C. B. LURNER™ &
E. HAJDU*#+*

K. W, CONWAYY, ]. V. BARRIE®, M. KRAUTTER** & M. NEUWEILER®*

* Geological Survey of Canada — Pacific, Pacific Geoscience Centre, Sidriey, Brifish
Colurmbia, V8L 4B2, Canada. conway@pge gscarcingeca

Miseu Necional, Departamento dé Invertebrados, UFR], Quinta da Boz Vista, s/n,
* University of Stuttgart - Institute for Geology and Palacontology, Getmany br

20940-040; Rio de Janéito, K], Brazil. hajdu@acdu
s Miseu de Ciénciag Natirais, Fundagio Zoobotinica:do Rio Grande dor $ul, Porta

Hexactinellid sponges of the Sibclass Hexactinosa construét extensive reéfs ofi
the westerns Canadian continental shelf. The reefs consist.of four discrete complexes
of mud mounds or bioherms, and ridges and biostromes up fo 21 m in height
discontinuously covering 700 kin in ares in water depths of 165:240 m. A low
diversity assemblage of thiee species. of Hexactinosa through sediment trapping and
framework construction builds these bio constructions. The process of framework
construction involves the attachment by living. Sponges to macerated skeletons of
dead hesactigosdn sponges (see abstract Krautter of @/), Othér sponge taxd found on
the seefs include four species of rossellid sponges, which, while occasionally
abundant; do not play a tole in reef framework construction. Distribution of the
sponge recfs. is readily mapped by using a variety of remote acoustic methods
including high-resolition seistmic, side scan sonar, hull mounted. profiling and
sliibeatn bathymetry. These techriques pesmit rapid recognition of the sponge bio
constructions buf ‘do not resolve living sponge disribution on the reef surfaces,
which tmust be observed.directly by submersible, or remote opetated vehicle.

The reefs.mantle 2 low angle; ‘relict glaciated seafloot where ‘sedimentation. is
negligible and iceberg Furrows, created 13-14 kaBP, are exposed at the seabed. The
long-term. stability of geological and environmental conditions, combined with
moderate seabed currents and nutrient rich bottom waters provide the conditons. in
which the reefs have flourished and expanded For the past 9000 years. Delivery of
suspended sediments by bottom' cirents provides the matrix sediments that encase
and protect the silicéous skeletons from dissohution. Association of cextain species of
fish anid invertebrates With the reefs, and differences in biota felative to the adjacent
seafloor areas, has been noted.

The ecological relationships.of other species with the sponge bio constructions
have not been examined in detail

legre, RS, Beazil L
#% Centro de Biologia Marinba, USP, S#o Sebastido, 8P, Brazil

Over 500 microcionids have already been described, 90 % of which sl
considered as valid species. There are ca. 150 spp kinotwn from Australia, 30 from the

aribbean, 20 from the Antarctic and 10 from Brazil. Our study originated from a
Faunistic' survey conducted in SE and S Brazil during 1996-2001, whete 5-10
Tnicrocionids “were collected. Clathria (Microotona) campecheqe Hooper was thev most
abiindant species; observed in 39 out of 59 sttions visited in 2 semi-quantitative
dssessment. of ‘sponige abundance condugted. in the Sio Sebastido Channel area
dusing 1998:1999, The species is easily recognisable by its vermilion-red five colour
nd its finely encrusting habit (less than 1 mm. thick): Sometimes it grows larger than
400 ¢m?. The species had alteady been recorded from thic State of Rxo de Janeiro, as
Rhaphidophles mistns vary Soest. Additionally, twe recognised Antenisina sp., Clatbria
(C) sp., Clathiia (Isociella) sp. (a1l from the State-of S Paulo) and Clatbria (M) sp-
(from the States of Rio.de Janéiro and Santa Cataring), Fhe latter threc —whick are
rate- are lkely new species: Another three species which are under siudy, may
increase the aumbier of new species found in the area, Other microcionids known
from Brazil ase: C. (C) arbpew Boury-Esaault; C. (C) proffera (Ellis & Solander); €.
(Thaysias) basiarenaces (Boury-Esnaul®); G. (T)) aff. procera (Ridley), a5 Rhmphidapbiis
grails (Ridley); C (M) aff. salla (De Laubenfels); as C. colla (De Laubenfels); and

Artemisina aff, melana van Soest.
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ULTRASTRUCTURE OF MYXII LA ROSACEA (LIRBERKUHN, 1859) =

(DEMOSPONGIAE, POECILOSCLERIDA)

V. CORRIZIAY, A P. ALVES
JG.M

" Depart. Biomatesiais, Faculdade de Medicina Dentiria, Universidade de Lisboa, Cidade
Universitiria, 1600-214 Lisboa, Portugal

# Departmento de Anatomia. Patholégica, Unidade de Microscopia Electrénica,
Hospital Curry Cabral, 1050 Lishos, Portugat
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da Universidade de Lisboa, Campo Grande, 1749-016 Lisboa, Portugal

Mazine sponges’ ace important subjects for biomedical studies, as sources of
natural products with potential human therapeutic value. In the past few years, 2

vadety of compounds with antibiotic, afit-vifal-and anti-cancer activities have been

isolated from sponges, including.# sulphated polysacchazide with and-HIV activity
isolated from Myxwlla rosaza. Most. studies were Jimited to. the identification of the
products, lacking an_evaluation of their- location .and function, essential for
understanding theic bialogical fole and for farure, biotechnological applications. Tn
this work we present a Bist preliminary ultrastructural stody of M. msazs, in order o
obtain data important for understanding: sponge. physiology, for cortelation of
<hefriistry and struéture and for taxonomic purposes.

Specimens of M. rsuva were collected by scuba diving at the Aridbida coast
(Portugal). Immediately after collection, specimens were cut into.smiall pieces and
fised. For light microscopy studies, formaldehyde and Bouin fixed samples were
dehydrated, paraffin enibedded, scctioned (3-5 mim) and stained with haematoxylin-
¢osin, periodic acid Schiff (PAS) dnd Masson’s trichrome, For electron microscopy
studics, fixed samples were dehydrated, embedded in epoxy resins, sectioned and
stalned according to standard techniques. Semi-thin sections were: stained with
toluidine blue. The skeleton of M. snsaeea is constituted by spicules embedded in a
well-developed spougin cont (PAS+, staining green by trichrome) 4nd. by localised
bundles-of collagen fibres in close association with collencytes. A loose cxtra cellular
mattix, comipartmentalised by thin cells with long cytoplasm extensions is found
bétween the skeleton elements. It is constituted by granular, PAS-, metachromatic
{toluidine bluc) material, that stains green by trichrome. The chemiical nanwe of this
mafrix is unknown. The concentration of symbionts is remarkably low and -their
localization s restricted o spongin coat or collagen fibres, being absent from the
Joosc matrix. These featutes.ate Unusual, departing from the more common pattein
of ‘2 mesohyle matrix packed with 2 network of collagen fibrils and symbionts that
was observed in all other studied species of the same atea,

Choanocytés aze relatively small cells, with spherical and anucleolate nuclei (3-15
pm) and vacuoles of variable number, size and content. Large amounts. of cell coat
material (glycocalyx), surrounding the:flagellum and:connecting the microvilli of the
collar were observed: Glycocalyx was also found connecting neighbouring collars:

Archeocytes were detected in the loose matrix. Other mesohyl cells, containin,
anucleolate nuclei, well-developed Golgi appatatus; .endoplasmic réticulum. and
numerous glycogen-like granules were observed.
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TAXONOMY AND DISTRIBUTION OF DEMOSPONGES FROM
COASTAL BASINS OF THE WESTERN MEDITERRANEAN SEA

MERCURIO, C. NONNIS MARZANO &

G. CORRIERO, C. LONGO, M.
L SCALERA Liacr

Dipartimento di Zoologia, Universicd di Bari, Via Orabona 4, 76125, Bari, Italy

Several studies have shown that ligoon envi of the M rean Sea
can host a tich and diversified sponge fauna. This work focuses on demosponges
{fronz some of the most representative Western Mediterranean coastal b‘flsi.l‘]S, \fmh
the aim of describing their taxonomic composition, spatial and temporal distribution.

Literature data 2nd unpublished. ebservations felative o the following basins
have been considered: Faro, Pusiro, Ganzirsi, Lesina, Matsala, Porto Cesaico,
"Tindati and Venezia, Tocated aloag Ttalian coasts; Godullz and Karavasta (Albania);
“Thiau (Franed). . )

I all, 76 sponge species have been recognized, 57 of which are occasional,
occurdng in less than 20 % of the studied sites. Scventeen species are present in
about 30 % of the basins, where they can form populations ticher than those
inhabiting deeper maine -environments. Most of thesc ‘species (eg Gliona celata,
Gendia-cydoniuim, Iriinia variabilis, Tethya anvinting and . ditrina) ave couﬁngd 10 waters.
awith salinity values higher than 30 %o (innual mean), whereas Halichondria bowerbanki
and Tedania anbelans can tolcrate salinity values of aboutr 17 %o and 24 %,
respectively. Only 2 species (Hymeniucidon. sanguinea:and Hyfubandria paniced) occut in
more than 50 % of the basins. They tolerate salinity values of.about 24 and 21 %,
respeciively. o /
No sponges have:been found in waters with salinity values lower than 17 %
{annual mean] or cxceeding 50 % during the dry scason.

Ten of the 11 coastal basins studied host demosponges, even if wide'differences.
in species tichness and abundarice occur: Lagdons with wide communication with
the sea genetally host a rich and diversified sponge fauna (g Massala, Poro
Cesdreo; Veniezia) while in coastal ponds (g Leésing, Tindan) the sponge fauna is
limited to a-single-or fewspecies, often with high abundance values.

In general, the comparison berween present data and literature records shows
that spooge assemblages from the studied basins are quite petsistent. )

At Marsala and Porto Cesaréo specics composition is almost unchanged duting
the last decades and 2 high percentage (65 %) Gf die species collected From the
‘Venice Lagoon duiing 2001 hiad already been found there in 1960.




) 49
Bodl Mus, Ist, bis]. Unin. Génova, 66~67. 2000-2001 (200 48 it Mus. Ist, biol, Univ, Genova, 66-67..2000-2001 (2002)

THE SPONGE -GENOME: STARTING TO GET SOME CLUES GLYCOLIPIDS FROM SPONGES

M. COSTANTINI¥, B. LAFAY® & G. MATASSI* V. COSTANTING, E. FATTORUSSO, C. IMPERATORE & A. MANGONT

Dipatimeato di Chimica delle Sostanse Naturali, Univetsith di Napoli Fedetico 11", Via
1. Montesano 49, 80131 Napoli, Ttaly

¥ Stazione Zoologica Anton Dohm, Villa Comunale, 80121 Naples, Iraly
** UMR CNRS-IRD 9926, Montpellier, France

Despite their ‘crucial position in animal evoluion, information on sponge
genomes in thie postgenomic era fs scanty at bést, In GeneBank zelease 120 (April
2002), the Porifera. section contained 153 complete protéin-coding sequences, of
which only six were genomic sequences. Suberites dormenciila, Gesdia. gydorinm and
Eiphydatia fluviatéhs represented 84-% of those sequences:

The first two species were selected for our study, The absorbance. profile and
modal buoyant density of genomic DNA were determined by analytical ultea
centrifiigation dn CaCl densify gradient. Furthermore, genome compartments,
characterised by different G+C- content, were. physically separdted by density
gradient centrifugition.. These compaitmients were characterised further by
determining the distribution of 2 number of genes Within‘and actoss them.

During the course of this study, 2.major difficulty was the presence of associated
organisms, among which prokaryotes were dominating. We thus ‘peiformed
prokaryote-specific' SSU tDNA ‘sequencing and phylogenetic analyses: in order to
chaxiictefise these “contaminating” organisms.

Altogether, these tesults allow us to gain some insight into the. genome
organisation as ell as the biology of sponges.

In recent years, Porifera have shown to be onle olfi tbde chhest'so?rcc of r;\:‘

colipids (Fattorsso & Mangoni, 1997). Many glycolipids ftoni .marine sponges,
523:: hfl:o;éh belonging 1o thi wide cl)ass of glycosphingolipids, have. unusual
siructure, such as the fmmunostimulating C-galactosyl-glycosphingolipids from
_Agelas species (Costantine ef af, 1996) or the immunosuppiessive plakoside A (Fig.
1)‘md B from Plakoris simples; (Costantino et al, 1997). In addition, marine sPopggs
contain 2. number of atypical glycolipids, withour counterpart among gycolipids
from othet phyla. For example, simplexides (Fig. 2). ate glyeoside of gdchg;lon%—
chan secondary alcobol (Costantino & af, 1999), whereas plaxyloside (Fig. 3)
(Costantino e7a),, 2001) posscsses a lineat polyisoprenoid aglycon and 4 catbohydrate.
chain composed of six linearly ateanged sylopyranose ufits. ) o

“The systematic study of glycolipids from Por_xfera is fa»r from, _bcmg terminated,
and many new compounds are currently uder investigation. This communication
will deal with our most-recent results in this field.
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EARLY STEPS IN THE EVOLUTION OF TIC
FARLY | E F MULTICELLULARITY:
DLF:I? b}RUC T INJRAL AND FUNCTIONAL HOMOLOGIES AMONG
THE HOMEOBOX GENES IN SPONGES AND IN HIGHER
METAZOANS

C..C. COUTINHOY, R. N, FONSIICA* & R. BOROJEVIGH*

* Laboratory of Molecular Biology of the Embryonic Development, Department of

Histology and Embryology, Federal Usniversi i i
. versity of : inlae
sorang s R e B ity of Rio de Janeiro, R. Pinkeiro Machado
#* Laboritoty of Cell Proliferation and Differentiati e
Y ation, Depaitment i gy
Embryology: Federal Univérsity of Rio de Janeiro, Brasil prstment oF Hisology - and

Metazoans ase now considered to b monophyletic, 5 bed
ancint aad primitve group of muliceliae sminls. This doces g o
przlm.;qans are choanpﬂagellatcs.‘ These postulates imply that molecular mcch-ésms
un fI gmg the functional cell integration in multicellplar organisrrs have’ been
;:reoan ed, ntI least in pat, duting the. evolutionary step from choanoflagellites to
P gﬁi.d n higher organisms, céll fate, proltferation and differentiation are
controlled in lasge part by the Liomeobos genes. Here we have studicd EmEL3
scpoomnge hqm‘cobox gene that has. not yet been attributed to any homeobox family.
vo rf)a_rauvc set?uence_ analyses suggested that it is. close to the Hoxll gene’
belonging, toge Em:nﬁmh prox2, BfH-1 and SpoxTal sponge geties, to the Thx
hotneob é(ogcvne 2 5 y. These genes are highly expressed in proliferating progenitor:
oo b\;r: ;;g:o?::ci de\:iugso; 1r.hc cell differentiation; This attxibution was further
e fepressor sequence at'the ami i i
;xrlg ngl;vr:e;)rséred presdex:lce of putative nuclear gcmr—binding f;%lr?steﬁzl léfflgf;
- We assayed thie capacity of the Eml-3 promoter to respand I

controls in human K562 esythrolukemi 3 5 F o
¢ndogenous “Tlx gene, \vhichriys do e C(ju\slpg-: iii?ﬁpres%es' C(fin:d‘:::tti‘(:l ): .ﬂfl
z;c::;nrl:iug'mtc. _EmH-3 promoter constructs with luciferase gene repo‘r,:tc:
man r;;:u al?to K562 cells showed the same behavior. We propose that the sponge
funcu'omln fan HoxI1 penes ate homologous both in their structure and in the
oF el o E;g;l;uon of their promoters, representing 2 deep homology in conitrols
B orgmﬁz;‘)]_r;,:omuunem anid differentiation fate; required for multicellular
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GARNIVOROUS DEEP-SEA SPONGES FROM THE DIVA 1
EXPEDITION IN THE ANGOLA BASIN (SOUTH ATLANTIC)

F.J.CRI$TOBO, P. Rios & V. URGORRL

Tistacién de Bioloxia Marifia da Grafia, Universidade de Santiago de Compostela, Casa
do Moérreo, Ria da Ribeirn 1, 15590 A Grafla, Ferrol, Spain. bafjcis@usces,
baprios@usc.es; bavitico@usc.es

DIVA [ s the first in a series of expeditions dedicated to- the study of benthic
diversity in the ‘decp-fea of the Adantic Ocean, On'RY “Meteor” a team of 28
sciéstists and technieians collected samples along: 2 transect of about 700 ki in the
Angola Basin (July 2000). The transect lies west of the Walfish Ridge submating
smovsitain tange. More than 40 specialists are cooperating to identify decp-sea
organisms of all taxonomic groups, from bacteria to the latge macrofauna.

‘Samples were collected with different kinds of-dredges (Agassiz rawl, epiberithic
dedge, multicores, box corcr) to get all size-classés of bentliic ozganisms.

“The Mega-Epiavina was collected with 2 modified Agassiz-Trawl. The scabed
was trawled for 2 to' 3:5 houss at 2 knots, which equals a trwling distance of
appzoxiimately 7500 —13000 mand = trawled arca ofat least 22500 — 39000 .m*.

“The "traw] was used, asa mle, 2 times-at every station. Because of tirie losses
diiring sampling, time had to be saved at some stations. In these cases the trawl was
Teft of the bottom for 3.5 hours whenever possible. The dominant taxa were fish, cs
echinoderms, bivalves, actinians, and sponges. Othef animal groups were present at
times, but not regulary.

The collection’ of Porifera fiom thie Diva 1 expediton is tomposed of 50
specimens or in Sore-casés pieces of specimens collected between 5200 and 5450 m
decp. Many sponges were'alieady broken when they reached the surface, becatse
they are-very delicate and for this reason at the beginning we always considered each
piecc as a different sample. We identified 7 species in fotal, belonging to 2 Classes
{Demospongiae and Hesactinellida) and 3 Orders. This ‘work is -related only to
caraivorous sponges of which we collected 15 specimens belonging to 3 spefcies.
Since Vacelet and Boury-Esnault (1993) discovered carnivotous sponges from a cave

wear Marseille, 3 genera Ashestopluinisy Cladorhizp and Chondrovtadia ate considered to
present this peculiar behaviour, All our specimens belong to the latter. They are
erect, with a shiort straight stalk with divergent rooting, processes that sometimes
appeat artanged around corical processes in a confuscd spiral -mimsier. As
microscleres.they haye anchogate isochelae with several téeth.
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A NEW MARINE BIOLOGICAL STATION IN THE BEGINNING OF:
XXICENTURY

E.J. CrasTOBO, V. URGORRI, ©. GARCIA-ALVAREZ & P: RIOS

Estacién deBioloxia Marifia da Giad, Universidade de Sartingo de Compostela. Casa
do Méreo, Rt dx Ribeira 1, 15590 A Grafla, Ferrol, Spain, baferis@usc.es;.
bay ;b es; bapri

P

The Estacién de Bioloxia Marifia da’ Grafia is an institution of the University of
Santiago de Compostels, founded in September 2001, ‘with the purpose of
propitiating, fomenting and facilitating resedrchi and teaching in matine biology, and
the advice 2nd diffusion of topics related to the fauna and marine flora'of Galicia. It
is located in the Ria of Ferrol (Galiciz, Spain) and has two buildings: the Casa do
Hoézreo and the Casa da Estrela placed scarcely 10-m fiom the sea.

The Casa do Horreo has a surface area of 400 m?: It'is dedicated to the research
with. the puzpose of providing the scieatists. with facilities and means necessary for
the development of wotks and study projects of the matine environment, It
possesses 2 pump soom with a-seawater tank of 15 m?, 1 diving room with 2
compressor to refilt tanks, wardrobes, 4 generator, fiéezess, aquariums, a humid
laboratory, two reseasch laboratorics, a-cold chamber, a small libraty, a compiterand
image analysis' room, and administrative sections. In the station thé investigators will
develop their work, in the sime way as those of other universities and national or
foreign centers that tequest the use of the facilities.

TheCasa da Esteela, with a stirface 6f 500 m?, is dedicated to educational ends,
including residence, with the putpose. of facilitating the realization of educational
aetivitics'for the students, as well as:the establishmént of relationships of scientific
exchange: with ofher universities and scientific justitutions of Spain- and of other
countries. It possesses an educational laboratory for 24 studerits; histology cabinet, 2
classroom-seminar-room, a living: room, a kitchen, and a residential ared with two
rooms for four lectutets, six rooms for 24 students, and different warchouses for the
service of the station. All the laboratories are equipped with aquariums -with
circulating seawaterand thenecessary scientific marcrial for the development of their
functons. It has 2 craft of 5,25 m in length with an outboard metor, and a fibreglass
boat-of 12.m in length.
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CELLULAR DYNAMICS IN ALLOGENEIC REACTIONS OF
HYMENLACIDON HELIOPHII.A (HALICHONDRIDA,
HALICHONDRIIDAE)

M.R. Cus1ODI0*, E. HA)DU** & G: MURIGY**

BIMAR - USP Rod. Prestes Maia, ki 131,5, Sio Sebastifo, 11600 000 Sio Paulo,

“Brasil, meast@usp.br

-

useu National/UFRJ, Departamento de Invertebrados, Quinta da Boa Vista, 5/1,

20940-040 Rio de Janeiro, Brasil

Allograft reactions of the sponge Hymeniacidon /)elio!)biia Patker, 1910 have been
studied:aad quantified at cellular level ir sitro. Changes in the céllular subpopulations
of diamorphs belonging to different individuals and placed in ditect contact were
recorded. The initial contact was followed by paitial fusion of the dizmorphs and
ended by their solation, although without a marked collagen barrier. Usmg
cytospins, cellular subpopulations wez¢ morphologically distinguished based ;n
ovenll shape, nuclear and cytoplasmic characteristics. In the beginning of the
cultures up to seventeen cell ypes could be recognized. Within five days, fullowmg
teaggregation and diamoigph formation, popu]ano?s of eight of these types suffere
marked reduction, while nine were cither maintained or reduced 4t 2 slower pace.
Wher submitted to allogeneic contact, the cellular dynafnics of four of the remaining
nide types were altered. Contact and adhesion with inert matenals.(.glass and
polystyrenc) produced no relevant changes st celliar level: Susprisingly, the
percentage of the archeocyte populition is reduced, probably depleted by
differentiation to other, differentiatéd cell populations. "Cellular responses to

! ic contact wer¢ cl ized by a-transient increase in spherulous cells, 2
Target participation of presumed collagen-secreting calls, and by 2 xgmaxkabl;
expanision of the collencyte population, The collencyte population remaitis altere
after the isolation of the individuals by a collagen ‘barrier, and could represent a
mechanism of shogt-term imtoune memory.
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EXPRESSION OF DEVELOPMENTAL GENES IN SPONGE
LARVAE: EVIDENCE FOR A SHARED REGULATORY
ARCHITECTURE IN ALL METAZOANS

DIVERSITY AND ANTIBIOTIC ACTIVITY IN BACTERIA FROM
TEMPERATE AUSTRALIAN MARINE. SPONGES

JoDEY¥, M. ARSVENA-ROMAN®, B, ]. MER¥, ]. FROMONT#* &
D. C. SuTTON*®

IGNANK, C. LARROUX*, S, P. LEYS® *% 1. LIUBICICIH*,
V. F, HINMANY, M. GONGORA*, M. BLLIOT 1™ & G. WOERHEIDE

# Dep of Microbiology, Uni of Western Australia, Nedlands 6009, Western
Australia, Australia. desatton@cylloneuwa.eduian

= Western Australian Centre for Pathiology and and Medical Résearch, Lotked: Bag
2009, 6009 Nedlands, Western Australia, Astralin

i Western Australian Museum, Francis Streer, Pexth, 6000 Western Australia, Australix

* Department of Zoology: and Entomology, Unitersity of Queensland, 4072 Brisbane
Qld, Australia

** Department of Biology, University of Victoria, V8W3N3 Victoria, British Colambia,
Canada

The oceurrence of ‘permanent sponge-bacterial symbioses in fivé temperate
matine sponges from Westetn Australia {(Indnia sp., Chondrifla. -adstradiensis,
Echiinodsctyum S, Tethyi sp. and Coelosphaera sp.) weas investigated using: classical
culturing techniques,  facilitating both bacterial “characterisation and subsequent
scréening for the [ of antimicrobial activity. Based om biochemical tests, most
fhie 136 bactésial isolates obtained from the sponges and surrounding water column
on severdl océasiors were tentatively. identitied as members of the Vibrionaceae.
Fatty acid methyl ester analysis indicated that the isolates represented 32 distinct
species groupings, four of which contained distinetive subgroups. Fews bacteria
appeared to have 2 permanent association with the sponges althouph-some- were
found-only associated with sponge tissuies. Some (10) were found only in the water
or were présent in the water and one or more sponges (14) on oné occasion:
Twenty-thrce wete culnared only from sponge tissue, 11 of which weze.detected in
only one sponge on one occasion and 12 were found in more than one sponge. For
only fout bacterda was there evidence of a petmanent relationship with their sponge
hosts, being present in host tissues on. cvery sampling occasion. One of these isolates
occurred in theee of the sponges studied (C. austrafiensis; Tethya sp. and Coclosphaera
sp.). Crude extracts of Coelogphaera sp. were notintiibitory against Staphyloeocers anreds,
but a bacterium fromn this sponge.producéd a heat labilé, non-dialysable inhibitor of
5. amreits; Crude extiacts of the other three sponges inhibited S. amas, but culture
supernatants of the bacteria from these.sponges did not. These results are discussed
in torms of their contribution to understanding marine and sponge microbial
diversity and the potential fox discovery of new pharmacologically active chemicals.

While the adult body plan of demosponges bears little resemblance to other
metazoans, the parenchymella larva has clear similarities to other animial larvae,
Following cleavage; the sponge embryo undergoes extensive cellular tearrangements
thar. results n- a bilapered larva with differentiated cells patterned along
anteroposterior and centrolateral axes, We have assessed the regulatory: and
biosyathetic capacity of the larva of the tropical sponge Resiers sp, by isolating and
) isin, bets' of a range ¢ iption factor gene- families and analysing
196 ressed sequence tags (ESTs). A diversity of transcription factor penes,
mFludmg membiess of POU, LIM-FHID, Pa, Bar, Prox2, forkbead, brashyrery, Sox, Bis; b-
Zip-and pchar seeptor gede families are expressed in the larvag, and duting sponge
embryogenesis and. metamorphosis. Most of these genes appear to belong to
metazoan-specific families, suggesting that a_major evolutionary change in genorne
ofganization and complexity occurred around the time of the appeatance of the first
thetazoans. A total-of 91 ESTs produce significant maiches when compared with
(GeuBnnk The 63 different proteins identified in tis screen include range. of
“housekeeping” proteins, components: of signalling pathways and transciiption
factors. The phylogenetic distibution of these proteins indicates & majority of these
genes otiginated before the evolution of animals. From this survey of sponge larval
gene expression, we infer that many of the fundamental compongnts of the highly
conseived reégulatory program used -in. bilaterian: development were present in the
very first multicellular animals.
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DISTRIBUTION AND PHYLOGENETIC AFFINITIES OF

OF NUTRIENT LIMITED RHIZOPFHORA MANGLE STANDS

M..C.DIAZ*, K-RUTZLER, C. CARY, D. AKOB& I. FRLLER

* Univessity of Californix PO Box 472, Moss Beach, Santa Cruz, 94038

California, USA

Sponges ate recognized s, 6ne"of the miost diverse and abundant colonizers of
red: marigrove ‘roots in vatigus Caribbean mianprove. systems. The involvement of

three Carlbbean sponges species in mediating the microbial process-of mitrification
have been recently docuimented through metabolic and:molecular studics. ‘This study’
attempts to further evaluate the extent of the preseiice and the distribution of this
important type of animal-microbial association among common epibionts from a
nutdent-limited fangrove community in Belize:

The comimunity. strucrires of proteobacterial ‘beta subgroup of ammonia-
oxidizing bactetia (AOB) amotg'six common spanges species (Hafidona implexiforuis,
Geodia papyracea, Spongia sp., Tedania ignis, Lissodendorysc isodictyalis, Bi fiferd) and
a water sample, were compared by PCR amplification. of 16S ribosomal DNA
(DNAJ. A series of nested PCR, implying two steps of increased biased
amplificaton, -allowed the: detection of AOB in a DNA puxture extracted . from
inteinal sponge tissues. AOB 163 genes wete detected From the all sponge specics
and witer samples. To evaluate the diversity of AOB found 2 denaturing gel
electrophoresis analysis (DDGE) was. performed on amplification product of the
vatiable region of the 165 rgene (V3, positions 338-519). This method proves to be
of extreme usefulness for an initial fingerprinting of AOB strains associated to
internal ‘sponge tissues. Band .migration in the DGGE .analysis allowed the
distinction of at least 4 different bands {cach corresponding to AOB strains) in. the
water and 5 among the sponges. Only one type: of :strain was exclusively present in
the sponges, and not in the water. Furthermore this strain was detected in five of the
six mangrove species studied. Sequences from the DGGE. bands were related either
to the Nitwswionas, or the Nemspira. clusters of AOB of the Beta subclass of
Proteobacteria. Considerable diffétences (3-8 %) anong bind sequences suggest-a
larger diversity of AOB that the one shown by the DGGE dnalyses, This stady
demonstrates the widespread occurrence of AOB among marine tropical-sponges,
and the unigue composition. of AOB between different sponge species.

NITRIFYING MICROBES ASSOCIATED TO EPIBIONT SPONGES:
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TOASSAY GUIDED FRACTIONATION OF THE CRUDE EXTRACT
OF A’ MARINE SPONGE: HIV-I INHIBITION

C. DUARTE, J. GONCALVESF & M. HUMANES*

Depattment of Cherristry 4nd Biochemistry, Facilty of Sciences, University of Lisbon,
impo Giande, 1749-016 Lisbon, Portugal o ]

%+ Depastment of Microbiclogy, Faculty of Pharmacy, University of Lisbon, Av. das
Grgs Armadas, 1649-019 Lishon, Portugal

oe vatiety of natural products have been described as anti-HIV agents; Tn
rhcrl\pr]ianln%x;v‘ X;Jgtyb indvi.ml scpxecn performed by the National Cancer Institute of
TISA an high peicentage of crude aqueous extracts of marine sponges shown sqn;c
ciivity, Here we present the HIV bioassay guided fractionation of the ctude
queous extract of a marine sponge from:the Portuguese coast. . i
The screening for HIV inhibition compounds from sponge $pecimens, which
were collected at the Berlengas Natural Reserve, Postugal, showed that.the samples
with. highest antiHIV activities were the aqucous extracts from  Cligna m/ulafanEd
Erplus discophores: Accordingly, a crade’ aqueous extract of a. specimen of H.
discophorns, which ptesents FIIV-I inhibition “with moderate cytoro_xncty ag_a‘msdga
Juskart Iymphioblastic ccll line (clone E6) was selected. The fractionation consiste 11;
cthanol  precipitation,  amimopium  sulphate  precipitation and  several
hic steps:
chr_onmlnit;gfztpm HIVP'mhibitory activity of each fraction was evaluated by the degree
of dntigen p24 production by HIV-1 NL4-3 infected lymphocyte cell lines. Th:l:
procedure was performed with pre-determined tittered viral 'samplzs‘. Duplicates wi
the same sample dilution wese performed in the absence of viral infection, to
determine the ccllular vibility in the presence of the sponge fractions.

Rach fraction was thonitored by SDS-PAGE with silver nitrate stain and the
content it proteins (Lowry ‘method), anionic polysaccharides (toluidine blue as a
metachromatic reagent) and total carbohydrates (orcinol-sulphuric dcid assay) was
détermined.
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EFFECT OF FOOD TYPE AND CONCENTRATION ON THE
CULTURE.RESPONSE OF TWO TROPICAL SPONGES

NEW NMITROGENEQOUS EUDESMANE-TYPE COMPOUNDS
TSOLATED FROM THE GARIBBEAN SPONGE AXINYSSA
AMBROSIA

A. DUCRWORIH & S, A. POMPONT

A Duisias#, N V. PEIRICHTCHEVA®, C. DUQUE**S. ZEA?

Y. FUIMOTOR

II::\xbor Branch Oceanographic Institation, 5600 US 1 N, Fort Pierce, 34946 Florida
UsA artamento de. Biologfa, Universidad Nacional de Colombia, AA 14490 Bogoid.
Engg,:zizmglzjﬂbm‘x%navmidad Nacional de Colontbiz, AA 14490 Bogots,
COki;n:;:nmem of Cheniistry and Materials Science, Tokyo Tastitute of Technology, O-
okayama, Meguro-ku, 152-8551 Tokyo, Japan

Aquaculture of matiric organisins is one approach to the sustainable supply o
bioptoducts such as pharmaceuticals. A.aumber of factors nced to be optimized for
successfual i it culure of sponges, including determining suitable feeding regimes
In. this study, we examined the effect 6f food type aiid concentration on the cultre
tesponse of two fropical sponges from contrasting habitats. Habcbondria sp. is found
in nirbid waters where the natural congentration (NC) of particles 1-10 pm in size
exceeds 2000000 cells pex ml. Axinedia corrgaia (George & Wilson, 1919), in contrast
occupies corl reefs where the natural food cor ion is an order of itud
less, “approximately 200000 cells per ml For Hulvhondria sp., esplant growth
i d as food concentration increased (from 1/5NC, INC, to SNC). Howeyer,
explants fed at the highest concentration (SNGC) had poor survival. For 4. opyigata,
explants. fed.at 3NC grew well, but cxplants fed at 5NC shruak in size, These
findings suggest that vesy high cell concenttation inay overload the filtration system
of ‘sponges, resulting in poor explant growth or sutvival. Food type was also
important, with growth significantly greater for Flalichndsia sp. explants fed 4 mixed
diet consisting of Bacteria, microalgae and yeast, than explants fed a dier of bacteria
only: For both spicics, somie explants grew by 20 % of initial weight in two weeks.
These studies indicate that the optimal feediag regioe for . st sponge culture is
species specific.

Fractionation of 4n acetone-methanol (111} extract of the Canbbm;] mnhunc

onge Axinsa ambmsis yielded thiee new sesquitespenc_compotinds whosé
Ss%.lc%ncs were established by spectroscopic methods as (4R%, SR 7_P‘,13 Rf“}:
cudesman-4-y1 amine hydrochloride, asinyssamine hydrochloride; (4R*, 5R%, 7. :
10R%-eudesman-d-y1 isocyanide, and (4R¥, 5R¥, TS, 101{*}-eudesmnn»t1}1/-
formamide. Compound exhibited significant cytotoxic activity against cancer cells
and was 4ls6 active in 4 lethality test using polyps of the cozal Madracis mirabils
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GENETIC VARIATION IN POPULA’ S
: TIONS OF THE SPONGE
PCOR{I.MBE CRAMBE (POECILOSCLERIDA) ASSESSED USING
YMORPHIC MICROSATELLITE MARKERS AND MTDNA
SEQUENCE DATA

S. DURAN¥, M. PASCUAL**, A. ESTOUP***& X. TURON*

* Department of Animal Biology (Invertebrates

Avenue, 08028 Barcelona, Spain

** Department of Genetics, Universif

Barcelona, Spain
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iy B(;Eme de Biologie et Gestion des Populations (INRA-CBGP), Campus International
arguet, CS 30016 Montferrier sur Lez, 34988 Saint-Gely du Fesc Cedex, Francoem

). University of Barcelona, 645 Diagonal

ty of Barcelona, 645 Diagonal Avenue, 08028

ﬁm:(/aenh::gie;cloped novel microsatellite markers for the sponge Crambe crambe
i ]%elnom_lc library. Six polymorphic loci were successfully amplified.
e o of ol p locus ranged from 4 to 19. We used these markers to
2 erentiation in 8 populations spanni
ii%rz%ﬁl:Pzndge of }:he species (from Madeira to Colzsican:n*% 3'&005([(33 t%ie I;::u‘i’t‘sl
ed wit n
e e sequence data of the mDNA COI gene from the same
No linkage disequilibrium was detect
ed among the selected lo

i‘;‘;ﬁzeﬁuﬁeﬁ"deé Hardy-Weinberg equilibrium  depending on Ct‘f]:nsom.:éi:xf
o il '“CcG number of alleles and heterozygosity were detected in some
Ealﬁes 5 d(Le. ; an Canaria) indicating a recent founder effect. The hich FIS
N dxstm\:: ! tmxg t be the result of a Wahlund effect as a consequence of 1s§>lnuon
7] oo C? microgeographical scale. Significant inter-population differences in

allle frequencies were found among populations, resuling in high Ft vau
Misochar mh sequences, on the other hand, were highly conserved, with onl e
oiel Iu e Cda[flge out of 534 positions, indicating a lower vanabi}ib/ in this e
than seported for most Metazoa. However, the frequencies of the two hapl opes
‘CFI}T e[‘\ﬂveen close populations, suggesting a restricted gene flow. PERp
o ea;eds ; ::il z:;ﬁﬁi thet res;r;ctedrd:spexsal abilities usually assigned to sponge

, e the potential usefulness of microsatelli

Reasons for the contrastin, i ol o A
Reaspon ford g results obtained with the two types of molecular markers

OXYGEN ISOTOPE ANALYSIS OF BIOGENIC SILICA IN SPONGE
SKELETONS AS A POSSIBLE TOOL FOR PALAEOCLIMATOLOGY

C. ECKERT*, T. W. VENNEMANN®* & H. W. HUBBERTEN*

* Alfred Wegener-Institut fiir Polar- und Meeresforschung, 14473 Potsdam, Germany.
ceckert@awi-potsdam.de, hubbert@awi-potsd

v+ Tnstitut fiir Geowissenschaften, Universitit Tiibingen, D-72074 Tiibingen, Germany.
torven@uni- tuebingen.de

The high content of sponge spicules in the sediments of some freshwatet lakes
and polar oceanic regions potentially allows this source of biogenic silica to be used
for palacoclimatic reconstructions. By analogy to calcareous microfossils, the oxygen
isotope composition of biogenic tests may provide some of the best constraints for
this objective. The problems for measurements of oxygen isotope compositions of
biogenic silica are based on its nature of occurrence. Amorphous hydrated silica
contains up to 13 weight-% frec-bonded water, which may overprint the original
oxygen isotopic composition of silica. To overcome these analytical problems, we
used a method that employs a 30 W COz-laser that spontaneously heats and melts
the biogenic silica in 2 vacuum, followed by fluorination of the residual melt bead.
Initial rapid heating avoids exchange between released water vapours and the Si-
bonded oxygen, as the vapours are condensed in a trap cooled with liquid nitrogen.
The melted sample beads are then transferred to a new Pt sample holder for oxygen
extraction using the CO»-laser and ultrapure F» as reagent. Use of a distinct sample
holder for melting eliminates cross-contamination that may occur through
vaporization during melting and condensation of the vapours on the sample holders
of a common sample chamber. The oxygen extracted is then analysed by gas-source
mass spectrometry. In this way reproducible oxygen isotopic compositions for
biogenic silica of sponge skeletons can be obtained. The application of the method is
currently being tested using measurements on recent sponge spicules, which also
serves as a calibration for fossil material. Isotopic-chemical characterization of
poriferan species in freshwater systems with high contents of sponge spicules in
sediments (c. g in the Lake Baikal, Lake Biwa and some tropical lakes) will be
discussed. For the marine realm, we will present data from high-latitude
environments in the Weddell Sea, NE-Pacific and the White Sea. Current results
indicate that demosponges reflect the oxygen isotope composition of the
surrounding waters according to known biogenic silica-water fractionations. For
different species from Lake Baikal, such as L irskia bai s, Baikalospongi
bunillfira and Swartschewskia papyracea, oxygen isotope compositions of 28.5 0.4 pe
mil (relative to VSMOW) have been ‘measured. The Caribbean shallow-water
demosponges from St. Crux have values of 35.4 * 0.4 per mil, independent of the
species assemblages. In contrast, values of hexactinellids from the coast of British
Columbia, such as Apbrocallistes vastus and Heterochone calyx, differ in the range of 34.0
and 38.0/ml. These values may reflect possible vital effects, which lead to variations
in silica-water isotopic fractionation for different sponge species. Experiments using
sponge spicules from cultured specimens of Spongila lacusiris and Eplydatéa millr ase
in progress to place further constraints on vital effects. Our investigations should
provide a realistic perspective for the use of sponge spicules as proxies for
palacoclimatic changes.
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CLONING AND CHARACTERIZATION OF CYCLIN DEPENDENT
ASE (CDK) GENES FROM THE MARINE SPONGE, AXINELLA
CORRUGATA {GEORGE & WILSON, 1919)

PHOTOTAXIS IN SPONGE LARVAE: A COMPARATIVE STUDY:

G. R. D. ELEIOTT, T. MACDONAID & S. P. LEYS

Dépastment of Biological. Sciences, University of Alberta, Edmonton, Alberta, Canad
and the Bamffeld Mutine Sciences Ceitéc, Bamfield, VEW 3NS5 British Columbia, Canad

E. ENRIGHT*, €. L PETIRSON**, 8. A, POMPONI®* & ], V. LOPI2**

on of Biomedical Marine Research o
thor Branch Oceanographic Institution, 5600 US 1 N, Fort Plerce 34946 Florida,

Recent work has shown that larvae of the: tropical demosponge Repierz sp. an
capible of instantaneous responisés to abrupt changes in light intensity, a behavious
that allows them to settle in dark-areas under the coral rubble on the reef flat
Heron Is; GBR (Leys and Degnai, 2001 BioL Bull: 201: 323-338). T detertnine how
widespread this kind of phototactic. behaviout is among sponge lirvae, oritogériet
changes-in the photoresponse-of larvae from two. temperate demosponges and
calcareous sponge were studied by-analyzing the swimming paths of individual larva
in tesponse to diffuse white light, Larvac from Sgpha sp. swam strongly away from
diffuse light sourec for 3 days until settlement and metamorphosis; Hafichma cf.:
permodlis (Bowerbank, 1866) larvac swam weakly away from light for 48 hours; ani
laveac from Halichondria panicea (Pallas, 1766) were bentlé until settlément an
metamorphosis, .and showed ‘no. responsi to di of light intensin
Scanning electron microscopy revealed very different patterns 6 cilition in a

Cyclin dependent kinases (CDKs) constitute central factors of the cell cyele
ontrol machinery. Cdk genes encoding these proteing appear to be highly conserved
hroughout eukaryotic evolution and have been identified in o number of diverse
phyla. Here we present the jsolation of two partial ¢DNAs by RT-PCR (reverse
ragscription polymerase chait. reaction), Ac-cdkl and Ac-cdk2, from the matine
onge, Axinellz corugata (Demospongiae, Axinellida; Axinellidae) which encode two
stinct homologues of the CDK ‘protein family. Molecular phylogenciic analysis
lices these two novel cdk sequencés descendent to fungal and protist cdk
séqjirences yet basal to previonsly reposted dnvertebrate and vertebrate-cdk sequences,
: consistent with;metazoan hierarcliy. Tn addition, bas¢ composition and codon usage
tarvac. In. Haliclons, swimming ability and sensitivity to light is ‘presumed t5 be stalpses of both sponge cdk geries conform to profiles.of previously characterized
generated by longer cilia that arise from a ring pigmented cells at the posterior pole; por]ge sequences in DNA databases, Implications of the new sponge edk sequences
as has been demonstrated in Rewiera sp. larvac. Halihondria larvae lack pigmented for the molecular evolution of the cdk multigene family ate discussed:

cells anid the sing of long <ilia at the posterior pole. How Sgp#ir larvae, which lac

bioth the long postetior cilia and ring of pigment-flled cells at the postetiot pole, are
such sttong swimmers and. exhibit stici miarked negative phototasis is the subject of!
further investigation. These zesults 1) demionstrate that sponge larvae are capable o

responding rapidly to environmental stimoli, like other metazoan larvae; 2) show that
a conrdinated behavioural responsé to stimili is possible even in the ibsérice: of
nevrons or junctions that would allow electrical signalling between cells;. and 3.
suggest that photodetection and phatoetfector systems may be significantly different
within'the Porifera.
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THE SYSTEMATICS OF HALICHONDRID DEMOSPONGES -
AMULTIPLE GENE APPROACH

COMPARATIVE EMBRYOLOGY OF SPONGES AND ITS
APPLICATION FOR SPONGE PHYLOGENY

A. V. BRESKOVSKY D. ERPENBRCK, I A. | BREEUWER & Ro W, M. Van SOEST

D of Embryology, Biological Faculty, St Petersburg State Universi

g Department of Coelenterata and Poriféra (Zoologisch Museur), Institute for
Universitetskaja nab. 7/9, 199034 8t TPetetshurg, Russia

Biodiversity-and Ecosystem Dynamics, University of Amsterdam P.O. Box 94766, 1090
GT dam; The Netherlands. erpenb 3t ava.nl

The objectives of the present work wete the delimitation of developmental typ
in sponges, the d ination .of specificity of develop L type fot porfer
macrogroups, and thé agsessment of the possibility to apply comparative
embiyological method fox reconstrcting pliglogenetic relations of Porifera. Twen

scven species from 7 ofders of Demospongiae were studied and a revision of th

In the past decades the ‘important tole of Halichondrids in demosponge
systematics became. cvident when analyses of morphological charactets yiclded
evidence for the paraphyletic natire. of the two major tecognized demosponge
subclasses Tewactinomotpha and Ceractinothorphia. Van Soest (1987, 1991) and
data on embryonic development of all Porifera, available from literature, was mad Hooper (1990) showed in - their subséquent cladistic malyses a pivotal role of the
Delimitation of :developmental types .is based. on the analysis of a complex 6F Halichondsida sl, including the formedy recognized orders Axinellida
embryological charactess: 1 - egg type; 2 - cleavage pattern; 3 - blastula type; 4 {Tetractinomorpha) and Halichondrida §.5. (Cetactinomorpha). .
character of larva morphogenesis; 5 - period of anterior-posterior polarity formation; However, systematics of the redefined taxon H‘zhchondnd:\ sensn van Socst ¢f af,
6 ~ larval type; 7 - ultrastructural fearures of the larva; 8 - charactesistics of (1990) rémains mostly ungesolved. Halichondrid monophyly as- well as the
metamorphosis. As a yesult, 7 types of development are suggested: I Type of assigament of the four major familics (Halichondiiidae, Axirellidae, Desmoxyiidae
; H and Dictyonellidze) has to be tesied in phylogenciic analyses as no single

develop of inellida; L. Type of development of Calcinea; IIT. Type of. p: )
development of Calearonea; IV. Type of development of Homoscleromorpha; V. ynapomorphic character unites the four families and several analyses gaye evidence
for halichondid para- or polyphyly (eg: McCormack & Kelly, in press). The lack of

Type of developmient of Halisarcida; VI Type of development of Spitaphorida <

(direct development); VIL Parenchymula type of development. The latter includes. complex morphologicl characters such as micioscleres in most groups prevents a

three subtypes: the first, characteristic ‘of Dendroceratida, Dictyoceratida;: robust phylogenetic reconstruction based on skeletal features. ‘In recent years
i istic of Poecil moleculr systematics have become established in sponge classification, but the

Halichondrida and Had. ida; the second, cf lerida; the; ,
third, characteristic of Haplosclerida. Viviparity and oviparity are not purely: resulfing phylogenies are almost entirely based_on smgle gene trees. Previous
ernbryological characters, but rather belong to the sphere of reproductive ecology. molecular analyses contained only a subset of lmhch_cmdnd taxa (e.g, Alvarez e al.,
Oviparity has originated scveral times independently in diffetent groups of 2000; McCormack & Kelly in press; Erpenbeck ef af; in pres o )
Tn our approach to resolve the systematics of a répresentative set of halichondsid

Demospongiae and has neither faxonomic, nor phylogenetic significance.
‘The presence of several developmental types within Demospongiac: suggests that demosponges we ciriploy three'differciit gene fragmeis;that ate assuned 1o evolve
independently: # mitochondrial protéin (Coxt), a cytoplasmatic rRNA. gene (285-

this class could be paraphyleric. This suggestion émphasizes the fecessity of ze- ; t ;
cvaluation of the phylogenetic relationships bétween poriferan cldes and: fDNA)Y and a genoinic protein. With the resulting phylogenctic hypothesis we aim
not only to. resolve the existing controversies but also. to provide insights in

Bumetazoa. The. type of development of Homoscleromorpha deserves -special ; :
attention, as it possesses a number of apomorphic characters. This supports- the halichondrid skeleton evolution. and in the valuc of chemical data in sponge
systematics.

monophyly of Homoscleromorphia and their relative proximity to Fumetazoa. ‘The
results of “the present investigation demonstrate that comparative: embryological
methods can be successfully wsed in modem sporngology, alongside with
morphological and ‘molecular biological methods.
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FROM EXPERIMENT TO ENTERPRISE - SPONGE AQUACULTURE
VENTURES FOR REGIONAL AUSTRALIAN COMMUNITIES

E. A. EVANS-ILLIDGE, C. N. BATTERSIHILL & C. W. W. WOLFI

Australian Institute of Marine Science, AIMS, PMB 3, Townsville MC, 4810 Queensland,
Austalia. e.evansillidge@aims.gov.au

The last 15 years have seen a resurgence of interest in sponge culture for a variety
of historical (g bath sponges) and novel (eg. as a supply of fine chemicals)
applications. While sponge aquaculture itself is not a new notion, ventures that
demonstrate long term environmental, financial and operational s stainability are
few and far between. An absence of a balance in the nexus between target species,
their commercial application, environmental sustainability of supply, quality control
and other market parameters resulted in the collapse of the historical sponge culture
industry in Europe and America, and the marginal nature of the global wild harvest
industry that succeeded it. More recently, environmental regulatory schemes and
issues relating to access to biogenetic resources for discovery of new applications
have played a higher profile. Achieving a balance between all of these practical and
policy aspects is a prerequisite to realising successful sponge aquaculture enterprise
in the future.

This paper will present two case studies from research undertaken at the
Australian Institute of Marine Science, to illustrate the process of expetimentally
establishing the potential of new sponge aquaculture species, and the transformation
from experimental to commercial viability. The first focuses on a potential bath
sponge venture for the indigenous inhabitants of the Palm Islands, just north of
Townsville off the tropical Queensland coast. This group of islands does not have
existing aquaculture infrastructure. They lie within the Great Bartier Reef World
Heritage Area and so are subject to rigorous environmental and other management
scruting and. regulation. Additionally, use of this region is subject to complex
indigenous ownership issues. The second case study is of a potential fine chemical
aquaculture venture in the temperate Cockburn Sound, south of Perth in Western
Australia. In this case, environmental regulatory control of operations is less
stringent, there ate no indigenous ownership issues, and the project has been able to
utilise existing bivalve aquaculture infrastructure. However, the focus on utilising the
biochemical capacity of native Western Australian biota has triggered another set of
policy issues regarding access to biological diversity for “bioprospecting”, and
benefit sharing;

TThe foundation of both case studies is the fundamental biology and ecology of
the target species. Thus, presentation of each case will commence with 2 synopsis of
the results of assessment of natural distribution, abundance, reproduction, and
population dynamics as well as optimal methods of culture, in-culture growth and
survivorship, and the potential for deleterious environmental impacts. However,
beyond the experimental demonstration of the environmental viability of
commercial production, the case histories diverge in their application of market
forces, environmental regulation, and the effect of other regulatory and policy issues.
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[EXPERIMENTALLY INDUCED MORPHOLOGICAL CHANGES OF
PETROSLA FICIFORMIS IN AQUARIUM

C. FERRETTT, M. MILANESE®, R. MANCONI**, 8. PEREZ-BAYLACH®* &

R. PRONZATO*

+ Dip.Te.Ris., Universiti di Genova, Corso Europa 26, 116132, Genova, Ttaly

* Dipartimento di Zoologia ¢ Antropologia Biologica dellUniversit, Via Muroni 25,
17100 Sassari, Italy o o
#++ Departament de Biologia Animal Universitat de Valéncia, Valencia, Spain

The reparative and regenerative behaviour of Petrosia fiiformis (Poiret, 1789) was
studied in aquatium on clones, obtained by fragmentation. Sponge samples were
collected in June 2001 at depths between 10-15 m on rocky bo:toms at Paraggi-
Portofino (Ligurian Sea), reduced in fragments of about 30 cm® and cultured in
constant conditions of temperature, light, current and feeding in the Mediterranean
System tanks of the Genova Aquarium. After a period of four months in artificial
cbndmons, we observed the growth of peculiar \y}ute short finger-like projections
from the cutting surfaces. We compared, both by light and electron microscopy, the
tissues and the skeletal o isation of fi Jik ns versus the tissues of
wild specimens. Our observations highlighted that spicular orientation in the skeletal
architecture of P. figfornis from the aquarium was extremely irregular and not
organised; on the contrary sea living specimens showed the typical skeleton
architecture of this Mediterrancan Haplosclerid.
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THE BORING SPONGOFAUNA OF THE MARINE PARK OF
BUNAKEN (NORTH SULAWESI, INDONESIA)

M. FLORT*, B. CALCINAT**, C. CERRANO*, M. BOYER**¥, B, PRATASIK****/
O. LALAMENTIK**** & G. BAVESTRELLO**

*Dip.Te Ris., Universita di Genova, Corso Europa 26, I-16132 Genova

“Istituto di Scienze del Mare, Universita di Ancona, Via Brecce Bianche, 1-60131
Ancona, Ttaly

=*Biodiversity project, P.O. box 1014, Manado, Indonesia

****Fakultas Perikanan Dan Ilmu Kelautan, Universitas Sam Ratulangi, Manado,
Indonesia

Indonesia’s coral reefs are among the richest and diverse in the world. The
Indonesian Archipelago is in fact an area with an extremely high biodiversity due to
geographic reasons (it acts as a link between the Indian and the Pacific Ocean), and
to its complex geologic history. Since 1999 the Biodiversity Project allows to study
the spongofauna of the marine Park of Bunaken (North Sulawesi). In this work our
attention focuses on boring sponges. They may act as small scale disturbance that
maintains the high level of biodiversity and, together with physical agents, deeply
contributes to the structuring of coral reefs, controlling the rate of reef accretion and
the redistribution of reefal sediments.

The most recent work on Indonesian sponge is the review of van Soest (1989)
who estimated about 830 sponge species. Anyway very little is known about boring
sponges in Indonesia, though they are a ubiquitous component of the reef
community.

During our first campaign the greatest effort was dedicated to survey the boring
sponge species richness. Our first data confirm the extremely high biodiversity of the
area. Until now it was possible to record, only around Bunaken Island, 29 species of
boring sponges. Among these 14 species are already known for the Indo-Pacific area,
while 8 species of Cliona, 5 of Aka, 1 of Cervicornia and 1 of Spirastrella are probably
new for science.

GLYCOSAMINOGLYCAN DIVERSITY IN SPONGE
EXTRACELLULAR MATRIX

M. FORMATO*, R. MANCONT**, A. M. LEONE*, C. TEDDE¥, P. DEMURO¥,
‘G. M. CHERCHI* & R. PRONZATO***

* Diparti di Scienze Fisiologiche, Biock he e Cellulari dell’Universita, Via
Muroni 25, 07100 Sassati, Italy

** Dipartimento di Zoologia ¢ Antropologia Biologica dell'Universita, Via Muroni 25,
07100 Sassari, Italy

### Dip.Te.Ris., Universita di Genova, Corso Europa 26, 116132, Genova, Italy

It is known that sulphated polysaccharides from sponges perform anti-
inflammatory and antiviral activities, whereas other compounds are involved in cell-
cell recognition. The composition in sulphated polysaccharides from the sponge
extracellular matrix (ECM) is almost unknown, with few exceptions. Aim of this
paper is to report on a screening on sponge ECM glycosaminoglycan (GAG)
diversity in some Mediterrancan and Caribbean sponges. Sulphated polysaccharides
were extracted by proteolytic treatment from specimens preserved in absolute
ethanol and subjected to both quantitative and qualitative analyses by standard
methods. Most samples displayed a notable amount in sulphated polysaccharides,
with an extremely wide range in their content at different taxonomic levels. From the
qualitative point of view, we detected that sponge GAGs do not fit the standards
used for vertebrates, therefore they are not suitable substrata for specific enzymatic
reactions able to degrade GAGs from vertebrates. These findings strongly suggest a
lower sulphation degree associated with a different sugar composition, substitution
and sequential arrangement compared with classical GAGs. The astonishing
diversity of sulphated polysaccharides could be related to a wide adaptive radiation in
the structural and functional organization of sponge ECM. Some taxa display
sulphated polysaccharides with peculiar electrophoretic patterns, however this trait
appears to be not exclusive of cach taxon and therefore not diagnostic for a
taxonomic discrimination. Sponge GAGs need, however, a decper structural
characterisation in order to test their potential role as molecular markers.
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MARINE SPONGES OF THE DAMPIER ARCHIPEL
DISTRIBUTION AND ABUNDANC

ANALYSIS OF TRAWL SURVEY AND OBSERVER ORTS QF
SPONGE BY-CATCH IN THENORTHWEST ATLANTIC: WHAT ARE
W LOSING?
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* Department of Aquatic Zoology, Western Australian Museum, Perth 6000 Weste:
ian; Australia

Biology Departiicat, Dalhiousie University, LSC 4026 Nova Scotia Halifax B3H 4]1,
SA
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*** Depattment of Botany, University of Westetn Australia, Nedlands, -6009 Westerm

Australian, Australia The Northwest Atlantic has typically been scen as low in sponge diversity and

abindances as compared to othier ateas of the world. There have been relatively few

udies on the sponges of this area, and most arc limited to species lists. The-effects
of fishing on benthic habitats has become a concern s fisheries around the world
Ccollapse. Analysis of traw] survey records and observer xéports show tha} a
~ significant biomass of marine sponges are removed each year, and as fishing efforts

move into deeper waters,; catches have increased: A population of glass sponge,
Vasella ponrtalesi (Schimide, 1870) is reported for the first timie in northem waters.
The implications of the effects: of fishing on Northwest Atlantic sponge
¢ommuriities area are discussed.

Marisic sponges of the Dampier Arcliipelago, North Western Australia are poorly
kiown (14 species'described in the literature from this region to date). This lack of
knowledge prompted theit inclusion’in a major study of the marine biodiyersity. of |
the Archipelago undertaken by the Western Auseralian Muscum from 1998 to 2000;
Results of a.quantitative componeat to the study, undertaken in subtidal localities;
are presented here.

Non-hierarchical classification of 42 sites, based on ‘quantitative transecr data;
yielded 11 groups of sites. Groups were defined because' sites had similat
assemblages. of species; however for some groups there were relatively-few species
corimon to all sites, revealing 4 bigh degiee of spaial variability in sponge
assemblages. Station groups ate discussed in relation to habitat ‘and species
assemblages.

The analyses also revealed corelations between species richness (number of
species), abundance (number of iridividual sponges) and depth. More sponges, and
more species of sponges were-found-in.deeper sites. The highest number of species
at a single station was 43, compuised of 179 individuals in .25 m2. At the other
extreriie § individuals of 1 species were-found ina silty soft bottom habitatin an area
of 25 m2:

L3
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HIGH ANTARCTIC CARBON AND SILICON CYCLING - HOW.
MUCH DO SPONGES CONTRIBUTE?

GLYCOLIPIDS FROM MARINE SPONGES:
MONOGLYCOSYLCERAMIDES AND
ALKYLDIGLYCOSYLGLYCEROLS:
OLATION, CHARACTERIZATION AND BIOLOGICAL ACTIVITY
S. GaTTI
Alfred-Wegener-Institute for Polar and Matinie Research, Am Handelshafén 12, D-27570,
Bremethaven, Gettnany. sgatti@awi-bremerhavenide :

E. GENIN% .M. NJINKO! C. Houssay*, G. WIILGOSZ-COLLIN®,
J. M: KORNPROBST*, C. DEBIFUS*, M. BONIN®*, L. MICOUINHE,
N, BOURY-ESNAULI** & G. BARNATHAN®

Antarictica is 2 Sponge kingdom. In many bethic communities on the Antasc : )
shelf spouges contribute more than 90% of the biofrizss — not only in terms of wi # Laboratoire de Chimie Marine, ISOMer, UPRES-EA 2160, SMAB, Faculté Pharmacie,
mass but also in termss of carboin (¢ g, 45.3.gC m'2 in the depth horizon of 100-700 rii¢ L.a Houssinidre, BP 92208, 44322 Nantes Cedex 3, France
m). Despite this large standing stock and the known strong influence bn the .D,, Cenire de Nouméa, Nouvelle-Calédonie, France -
structure of the system, our knowledge about the coatribution of the sponge o : ire de Chimie Thé i CNRS URA 1310, Faculté de Pharmacie,
carbon'and silicon flow patterns within the system have Jong been impeded by theix
extrernely slow’ giowth, With the expanding interest in sponges primatily from
bioictive-products-point-of-view we urgently need to improve our knowledge about
basic population dynamic parimeters for an impact asscssment in case -G
commiércial exploitation.
Growth of most Antarctic sponges is oo slow to be measured direcil
Furthetmore traditionally wsed methods such as-isotope analysis, analysis of growith
tnarks, or interpretation of length-frequency-distabution histograms are not
applicable for Antarctic sponges. In this study an inditect appzoach wis chosen
assess growth fates: mass specific oxygen consumption rates which vary with bo
mass-were used 4s 2 proxy fot metabolic fatc. The fraction of available encrgy that
used for growth. (By/ZR) als6 vasies with body mass. Based on experimental}
established relationships between bothpatameteis and body fnass, T developed 3
modelling routine (AMIGO): Advanced Model of Invettebrate Gtowth from Oxygen
consumption data) to caleulate growth rates from oxygen consumption fates of
differently sized individuals. The d ponges 5 borealis, Cindchyra-antarctica,
and the hexactinellids Rossellidae spp. were part of this study.
Frori modeling results it can be concluded that average Antarctic sponges show
extiemely low productivity vahucs. (Po/B=0.007). It is worth noting, howeves that the
lollypop sponge S: borealis, Which is a knowa relativély eatly settler in iceberg scout
maks, substantially cxceeds the overall low productivity values (5, ord
P,/B=0.106). Sponges thus do not contribute substantially to overall carbon flow
patterns on the eastern Weddeil Sea shelf. Results for silicon cycling differ matkedly:
frorii those for carbon cycling: Opal production (bjogesic amorphous silica) varics
betweed 0.01.g $iOy m2 y? for C antanica, 1.2 g m2 g for 5. borealss, and 9.6 g Si03
w2y for Rossellidae spp: (all for patches of avetage abundance). Thus sponge opal
production can exceed opal deposition's of phyfoplankton (0.003 g Si0z m? y) 16
the seafloor in the same area by several otders of magnitude. Sporiges — where
present — can be the predomiinant pathway frotn dissolved silicic acid to opal.
Modéling results furthermore indicate that Antarctic sponges ate among the
oldest living creatures on this planet: largest Rossellidac spp. individuals in the
Weddell Sea.are1515 years.old at a body mass of 1680 gC.

, France
¥ Centre dOcéanologie de Marscille, Station Masine d'Eadouste, Université dé 1
Méditerranée, CNRS URA 41, France

Glyeolipids from marine sponges are known to possess itmmunomodulating and
Antiumoral activity, We report the. isolation. and characterization of two types of
onge glycolipids. Glycosphingolipids were isolated from the sponge A difers
enegal) and from a Mediterrancan sponge Aapios papillata. Alkyldiglycosylglycerols
ere. olated from the sponges Trikentriod loézé (Senegal) and Mismekioderpna dendyi
(Vanuaru). . ol »
Thie glycosyl cerarmide from A. g cosesponded to a mixture (psidjiferosides)
{icluding the same B-galactopyranost with Cz-Cag O-liydroxy fatty acids and Cis-Car
sphingoid bases (with an unusuzl double bond between C-6 and. C-7).
Ferosides shoved an activity against Dlasmodivn fuleiparnn (Clsy=DA45 yg/mi).
he major componcnts of ‘the glycolipid mixture were sepnrgnrcd by HPLC.as
peracetates and will be studied chemically and biologically. . papillata contained two
farailies of glycosphingolipids possessing hydioxylated or noix hydroxylated faty acil
. chains. . .

A O-alksl-O-glycdsy] glycerol, alzeady reported in T. fue was isolated fn ordes to
pecform pharmacological screening. This unusual glycolipid already known includes
a glycerol unit, two xylopyranoses, and a Cas alkenyl ether chain and itwas associated
with. compounds differing by chin lengih and ugssturation pattern. M. denhi
contained as major glycolipids two alkyldiglycosylelycerols including xylopyranose
and Neacetylglacosamine, 2 glycerol backbone and. alkyl long-chains with a terminal
prisary alcohol group. Similat glycolipid isolated from ariother Mymickiodemia
species exhibited 2n antitumos activity. o
Glycolipids were separated from other lipids by column chromatography on silica
gel, and purified by HPLC. Structural studies were performed by high resolution

PAB-MS, clectrospzay ionisation MS, and NMR. Acid -methanolysis ’ of
glrcosphingolipids afforded the three patts-of the molecule-: sugar zs a methy) oside,
fatty acyl chains as methyl csters, and spliingoid bases. All the mixture of detivatives
bave been analysed by GC/MS. Biochemical and pharmacolagical studies o our
glycolipids are in progress.




Boll, Mas. Lit:biol_Usiv. Genona, 66-67, 2000-2001 (2002) A, Ist. bish Ulpiv. Genarg, 66-67, 2000-2001 (2002) 79

BACTERIAL DIVERSITY IN THE BREADCRUMB SPONGE

OLYCHARETE INFAUNA ASSOCIATED TO IRCINLA STROBIIINA
HALICHONDRIA PANICEA (PALLAS) .
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Associations of sponges and micro organims are widely distributed ip. Te s, Universita di Genova, €aiso Enfopa 26, 116132, Cienova, Traly

bacterial population are remarkably few. Hence, because of thie Jimited dataset, it
still uncestain if there ate spemﬁc and stable associations of sponges and bactetia.
Since molecular techniques require.a lot of work, in most of the studies only f
samples ar¢ analyzed and it remalns questionable if representative samples werg:
taken. The present study dimed to investigate the structire; the dyniamic. and the
diversity of bacterfal populations associated with the bicad cramb spongé
Halichondria panices sampled nearby Flelgoland Istand (Nogth Séa) using miolecular
tools, Key techaiques applicd were DGGE using difforent primer sets; cloning 4nd
sequencing of 168-tDNA of bagcteral isolates and clones. Regarding the DGGE,
zesults, the bacterial community structure vared between sampling locations;
sampling dates and between the. aquiferous system and the tssue. Bven samples
from single specimens sometitnes displayed heterogencous band patterns, Also the
total number of detectable OTUs (Operational Taxonomic Unit) differed between
the samples. In conttast, parcachymula latvae from ‘ome H. parices specimen
displayed identical band pattcrns consisting of one major band and one faint band,
which wete niot compatable with the pattern f the parent animal. The result of 4
cloning experiment (1635DNA) of one sponge with low bacterial diversity (DGGE)
displayed also low diversity in respect to the sequenced clones. ‘OF 71 clories
obtained, 45 identical clones were affiliated o a sequence .matching: the genus
Rhodobasser (91% siinilasity ~with Rhsdabacter capsulatus [D1627.11). In total cight clane
types were detected, A newly developed PCR-DGGE specific for marine alplia
proteob’\ctcm also displayed very low diversity with sometimes oaly one OTU. We.
think H. panicea batbours a specific alpha-proteobactérial population but seasonal o
microgesgraphical bacterial co-populations oécur, sometimes even dominating. thie
whole bacterial populatios,

A census of invertebrates. associated to Jrdnia strobilisa (Lamarck, 1816) was
performed in specimens collected at Cartic Bow Island (Belize) on [uly 2001. The
itivertchrate copumunity is notably heterdgencous -and mainly represented by
priapulids, polychaetes, copepods, isopods, amphipods, decapods, chitons,
Hssurcllids, bivalvs and oplnumxds‘ Among pelychaetes were found representatives
ofdltfarcnt‘ ilies: such as Syllidae, Polynoidac, Eunicidae, Nereididae. Syllidae, the
dorminant taxon, are represented l)v the numerically dominant Heplagyllc 770/1g/:v/u
(Garwbe, 1855), Brandhyesiths: venlater Ehlers, 1887, and Trypanosyilis cfr. zebu (Grube,
1860). Ta addition, some species probably new for science, whose chatacterization is
presently in progress, were detected. To investigite the sponge-worm relationships
different approaches were performed on H. gangiols by SEM, specirophotometric
and histological analy: Our' data suggest that diversity 5 polychacte fauna
soclated to sponges is underestimated ‘due to. the difficulty of identification. of
\orms at the specific level, This last fits the case of H. spongionls considered till now a

single cosmopolitan ubiquitous species, but probably an extremely diversified species
- complex, Finally we hypothesize a possible species-specific relationship in sponge-
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CHEMICALVARIABILITY AND ECOLOGICAL ACTIVITY OF
COMPOUNDS FROM THE CARIBBEAN SPONGE PLAKORTIS SP.

CELL REACTIVITY AGAINST SILICA: THE WIDESPREAD ROLE
OF ASCORBIC ACID

M. GIOVINEF, M. POZZOLINFF, U, BENATTH, B. CALC
C. CERRANOF, T. FENOGLIOWH##, B FUBINFRRO0E, A,
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D. J. GOGHFELD¥, M. T. HAMANNY*, B, A-AVERY**¥, K. E. MARSH***,
R WUTHAGKER ¥+0ek & M. SLATTERY**

National Center for Natural Products Research, University of Mississippi, University,
38677-1848 Missisipt, USA
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#+ Di.Me:S., Universita di Genova, Viale Benedetto XV 1,1-16132 Genova, Ltaly
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On many Caribbean reefs, sponges form -2 major component of the exposed
coral reef fauna. Many sponges dre able to persist.in these exposed habitats by virtue
of their chernical defences: againist diverse predators. Sponges-of the genus Plakorsis
coatiin a diversity-of biologically-active dary holites, and extracts of these
sponges are’ deterrent to Caribbean reef fishes. We collected individuals of the
sponge Plakortis:sp. from various sites and depths along the north coast of Jamaica,
in the Bahamas, and on the barrier reef in Belize, In addidon, we compared the
chemical ecology of the sponge Plakortis sp. from both reef and cave habitats near
e Stocking Island, Bahamas. Reef and cave:habitats differ considerably in both
physical and biological parametes, including light, water motion, and microbial and,
predatof comihtinities, Chromiatograpliic “fingerprints. indicated -variation in the
chiemical profiles of these sporges with depth, site and location. These data were
compared 1o molecular and morphological charactetistics of the samples. Thrce
miatker compounds were: further used to quantify differences between populations.
We are presently testing the hypothesis that vasiability in chiémical constituents of
this sponge 3 the result of differentidl predation regimes; spongiverous fishes are
~irwually absent from Jamaican xeefs and Bahamian caves, but are abundant on
Bahamian and Belizean fecfs. Reef sporiges and their extracts were more deterrent to
fish than weze cave sponges. Whereas'marine caves are ftee of predatoty fishes, they
do aci as microbial sinks that concentrate a mictobial community on the cave

although. the iated” sponge fauna is selatively free of microbial
overgrowth, By comparison, reef sponge surfacés harbour significantly more
microbes than do their cave counterparts. Extracts of cave sponges exhibited greater
antisnicrobial activity against eultuted marine microbes thatt did reef sponge extracts,
and phytagel discs’ embedded ‘with cave sponge extracts were significantly less
susceptible to fouling thar wese those coritaining reef sponge extracts, There appears
to be a trade off between predator deterrent and antimicrobial chemical defences irx
the recf v§ cave habitats,

Field ebservations and laboratory expetiments performed on the commoés
Demosporige Chondrusia reniformis indicate that this species selects and incorporates
exclusively siliceous materials, i particular quartz’ patticles’ and opaline spongs
spicules, even though, in the particulate marter, available i the environmiens
carbonatic particles are widespread and. often dominant. ¢
The opaline spicules remain unaltered within the sponge tssue, after thi
incorporation, whilst the engulfed quartz particles are quickly etched. The etching’
activity on quast: particles detected in G sewifirmis is operated by means of an intens
production of ascorbic. acid. This production: may. be- morphologically put. i
cvidence by the presence.of calcium oxatate crystals ‘partially emerging from thie!
sponge surtace.

In this context, an unéxpected behaviour of ascorbic acid has been pointed out i
the change of quartz surface features, leading to an increased radical production in
thewrater environment and a consequent dissolution of quartz. On the ‘other han
this actitity is not performed on amorphous opaline silica and this fact may claxify|
the different interactions of quartz-spicules with the cells of the sponge surface and,
the differences in the dissolution: of thé two "kinds of incorporated silicéous:
fnaterials.
This behaviout reminds some intriguing analogies that atise from studies on
silica-cell iateraction. both in animal and plants: In particular, it'is well known the
different toxicity of silica powdet versus tnammalian lungs, in which chronic’
exposure fo crystalline silica determines the developing of silicosis, while amorphous
silica is generally non-toxic. Recent results obtained from some of us evidenced an:
iriefeased cytoxicity of quartz powder pre-treated with ascorbic acid, compared to
untreated .quartz. Moreover, the different chemical behaviour of ciystalline or
amorphious silica versus ascotbic acid ¢ould explain somie other interesting data on
diatorns -growth described by.some of us. Diatoms cultured in presence of crystalline
silica, in fact, showed an increased growth rate respect to-the diatom cultured with
amorphous silica, This particular behaviour suggests an active role of ascorbic acid,
abundant in-diatoms, in facilitating the silica uptake by cell wal,
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IDENTITY OF CYANOBACTERIAL SYMBIONT OF

i s f the 168 tRINA.
XESTOSPONGLA MUT A bes indliis avea of the 168 R

2 ordec to detect i ihe Synecborvais/ Apbaiocapsalike symbiont of X s is
Sleed in'the production of the bioactive compounds characteristic (or“t}_ui spdc f’b
jtomo-acetylemic -acids, among which XMAI1 was: dominant), a “light-dad

et + y < individuals of he sponge wese

R GOMEL*, 1. ERPENBECI, T. VAN DyK*, E. RicHr:
C.DEVIVER®, T, C, BRABKMANT®* CWOLDRINGIT* &
R W. M. van So *

ere put under a canopy allowing only reflected light to seach thﬁisgong_cscij &;;e:lcs
kept in the light. At three fime intervals over & period of“; \]x-"cc ks tw;znw bviduals
trom both ots were taken gopsphsmrg)hng an?f e:ttégcgoﬁ;ell Drs; :EY]?;; }hm 1 ere
involved in.compound production and werc affe v thelo \ thea s clepe
se over time was assuied to -otcur. Subsamples wese analyzed for los
g;;:xr\?l;:c?(‘.‘l’;arl cells by countirig tissue samples under: fluorescent hg_hvt m;(;x{tjitlz(l)p‘g;
ind for loss of compound by quantification of the major decivative AL in
acidardized subsamples of ‘the sponge individuals. Cell counts were

* Slater Institute of Life Seiences, University of Amsterdam, P.0, Box 94766, 1090
Anisterdam, The Netherlands

* . Zoologisch Museumn - University .of Amsterdam, P.O. Box 94766, 1090 -GT:
Amsterdam, The Netherlands
#** ULB-Lab. Biologic Cellulaire, 50 av. F. D). Reosevelt, CP 300, 1050, Brusell

Belgium " cept i light. XNMA11 on

##% ULB-Chimie. BioOtganique, 50 av. F. D). Roasevelt, CB 300, 1050, Bruse iadividnal ‘ncld(;d E:}c:m t}: hg‘li‘i;;‘;;l)’:;edﬁ’g“l‘(’::é‘;‘i;”;i‘f e that the
1 i verage increéased rather than 3 K . -

Belgiuen Z;Aninmpm-lﬂm cyanobacteria are probably not involved ‘in its production or

Thé common barrel-shaped Caribbean sponge Xestogpongia mita hagbours Jatge storage.

numbess of an Aphanggpra ke unicellular rod-shaped cyanobacteria (25 by 1.2 i
From fluorescent miGroscopical observations, they were found o occurin the.
mesohyl of the peripheral tissue of the sponge. The cyanobacteria wete obsetved
individually or in clumps; and. s6me were.dividing, No especially close association
with sponge cells was observed, althGugh commonly cyanocytes containing latge
aumbess of the cyanobacteria up to. 24 cyanobucterial cells were found. Cel
suspensions of X. muta were obuined by cutring parts of thie sponges in small cubds
that were squeezed through 2 100 wm nylon mesh in cold calcium/magnesium-free.
arificial seawater (CMF, pH 7.4) containing 10 mM EDTA, The suspnsions were
subsequently filtcred through a 50 um nylon mesh to remove celt aggregates and
debris, Differential certrifugation in Percoll gradient of the cell suspension. from
internal and peripheral pats of the sponge yielded different cell fractions, including &
band with mainly cyanobacteria from the petipheial pait. Dxtracted DNA of thi:
puiified fiaction of cyanobacteria was amplified, cloried 1nd part of the 163:RNA
fegion was sequenced. According:to the phylogenetic analysis peiformied in BLAST.
the sequences sliow @ 95% similariey with Prochlmpcans and Symechorpoiins species:
According to s absorption spectrum the cyanobacterium contains phycouzobilin
and phycourythrobilin' which are not found in Procblymewans but do occur in somé
Synechococens species, From “TEM obscrvations, it appeared that the X, sy
cyanobacterin have a spiral thylakoid, consisting of + 5 tutas, which is likewise not
teported in Prochlrocouns, but present in Syweshos species. Symbiont-specific
oligonueleotides for i situ hybridisation were designed from the variable Tegions of
the 35U rRNA. genie. Fout target sites were selected by checking diffetent sites of the
gene on the CHECK PROBE (RDP) and BLAST (GenBank) database: We were
unable to obtain a. positive FISH signal with these probes on the cyanobacteris,
isolated'from X. suuta. Because of this failure we canniot state with absolute, certainty
that we have isolated the DNA from. the prolific cyanobacteria observed. in the
periphery of X smuia However, we did obtain FISH signals with generl
cyanobacterial probes (CYA(c) 762 and CYA(S) 664), so the most likely reason for
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i ! 1 is: i$ logically expressed-at the stage of ca.
on; its anterior-posterior axis 8 mozphologically e «
50,1000 cells. The formation of internal cells statts in parenchymula consisting of
00-120 cells, and the flagellated chamber of displ la is formed at the final stages

ibiyonal development. o .
e{;‘m‘rgus endogenpous and exogenous factors may ’determm? the formar_t_on og

orphic structures in the course of ¢mbtyogenesis. Revealing the fanction o
#al structures in Porifera and the ways of their transformation in- mosrphogenesis

emains a very important task:

POLYMORPHISM IN FREE-SWIMMING LARVAE OF
HALISARCA DUJARDINI

(DEMOSPONGIAE, HATISARCIDIAJ

E. GONOBOBLEVA & A. ERESKOVSKY

Department of Embryology, Biological Faculty, St Petersburg: State  Univess
Ur, itetskaja nab. 7/9, St. P burg 199034, Russia

Polymotphism i 2 characteristic feature of Porifeta, Most sponges-have 2 sta
of free-§vimming larva in. their Jife cycle. The phenomenon of polymorphisin
characterizes this stage as well. Tt is expressed both in the characteristics. o
permanent morphological stmicturés and in the emesgence of new characters it 4
partof conspecific larvae. Some characters develop in the latvae during their free life
period, whereas some develop in'embryogencsis. However, polymotphism usually
appeas during the period of cmbryonal development, swhich allows s to estim:
the degrec of stability and the level of regulation of embryonal morphogéncs
Demospongiae larvae provide the most extensive matesial for such studics.

We investigated the laivae of Haksana dujardini (Halisarcida) with the use of
SEM, TEM and light microscopy. The latvae are characterized by variability of
different morphological stractures: The causes of this variability are-diverse. We hiave
delimitated a nnmber of chatacters emerging during embryogenesis, determined the
developmental stage when they emeige and possible motphogenetical processes
causing their variahility. The larvae with different morphological characters may,
develop in the same mother organism. Therefore” we tetmed this phenomenoiy
“individual larval variability”.

The size of the Jarvae vagies: diameter 120-152 pms, length of antetioz-posterior:
axis 112-136 {an. Anterior-posterior polarity is morphologically expressed in. the
structure of the extesnal layer of flagellated cells. The mumber of cells in the layer at
the posterior pole and the anterior hemisphere of the larva varies, and so does their
size. Thus, the-curvature of the poles and, cansequently, the shape of the larvae aze
slightly different.

The larval cells belong to three types: flagellated; amoeboid and granular mothes
cells. The externial layer of flagellated cells borders the internal cavity. The number of
amoeboid cells i the cavity varies significantly. Latval morphotypesiof . dujardini
are delimited. on the basis of the differences in the intermal cavity structure, If it s
filled by 2 conglomerate. of amoeboid cells, the larvae are called parenchymulae. In
synchronous culture, larvae with only single amceboid cells in. the cavity are
sometimes observed. We called these larvae coeloblastulae, In some larvae,.an innex
chamber (rarely two) is present, formed by flagellated cells, whose ultrastcture &
ideritical 10 that of the éxtetnal fagellated cells of the anterior larval bemisphere. The
number of the cells forming the chanber, their shape; and, correspondingly, the size
of the chamber vary. We'called thése larvae disphaerulac (Ereskovsky, Gonobobleya,
2000):

Toternal cavity formation in H. dyandinilatvae takes placc after the third cleavage
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SPONGE ASSOCIATED BACTERIA FROM BOREAL SPONGES THE HIGH PROTEIN DIET OF THE TROPICAL MARINE

“SPONGE”

L GRARBER, T. KAESLER & UL SZEWZYR*

ALGRANTY, A, J. Pujs# R HINDE* & M. A, BOROWITZKAYK
* Technical University of Beglin, Faculty ITI, Ecology of Micro i {rankl
10587 Berlin, Germany

he Sthodl of Biolbgical Sciences; University.of Sydaey, NSW 2006 Austealia
4 FPlinders University, Schoal:of Biological Sciences, GPO Box 2100, Adelaide, 5001
‘The microbial part of the BMBE BOSMAN project (Boreal Sponges; Sousces o Sputh Australia, Australia
Marine Natural Products) investigates the diversity of bactetia associated wit] % NMurdoch University, School. of Biological Scienges and Biotechnol Murdoch
sponges from a boreal deep water spstem. A vatiety of sponges whicl belong to- the University; 6150 Westetn Australia, Australia
subclasses Tetmctinomorpha, Ceractingmorpha and Homoscleromapha, collected
from the Sula Reef as well as from the shelf of the Norwegian coast were analysed
for their bacterial content. Diversé appfoaches for analysis were chosen: in additio
to the'direct enrichmerit, culitvation and isclation of the sponge associated bacteris
continuous culture systems with low nutrient conditions were set 4p to entich for
oligotrophiic ‘mictoorganisms. “The information obtained ‘from sequencing and:
phylogenetic affiliation ‘of the isolates was compared 1o data obrained by molecul
biological methods e.g. cloning. To date more than 500 sponge associated bacteris
were isolated and phylogenetically characterized. A cloning approach is in progress
from sposiges of the families Geodiidae and: Axinellidac.

“The sponge, Halichna imaefarmis, his a unique svmbiotie telationship with the red
alga Ceratodistyon spougiossm in that the association Is extracellular and contains more
alga than sponge. 1. guaglormis can mect its nutritional needs through a combination
of heterotrophy and photoautotrophy. Previously, we have shown that the algal
pmbiont contributes a significant component to the overall catbon budget of the
assciation while nitrogens supplied by heterotrophy. Heté we repoit the potential
heterotrophic conttibution of the sponge fo the association’s funition. We
: conducted  feeding cledrance studies. dusing the day and at night ‘over:two seasons
{winter and summez) at One Tree Island * (23°30°'S, 152°06 ), on the southern
Great Barder Reef Abundance of uluaplankron (hetcrouophic  bacteria,
Proghlorococons sp., Synechocsans-type cyanobactetia and protozoans) was monitored
over .30 minute fime series and quantified using flow cytometry. Ultraplankton
concentrations in the lagoon were extremely low, less than 105 cells ml. It appears
that only protozoans were at high enough concentrations to be retained by the
spouge. Remmoval rates for protozoans wete significandy higher i summer than in
winter. Diting the summer, retention of pfotozoans oceuried odly during the night,
whiereas during thé winter removal rates ‘were not différent berween day and night.
Protozoans are an excellent souree of nitrogen. Durmg winter FL. grmagormis retained
0.2 mg C day g werweight! and 0.3 mg N day? g wet weight, Dudag summer the
C:Noratio of the retained matesial is also .67, but only about half as much Cand N
ate retained in total, as the sponge tetains particles orly at.night. Tt has been
siggested that tanslocated catbon is prcforentially ‘used in iavertebraic-algal
symbioses, but it may be that the diét of misotrophs ate higher in nitrogen than
carbon. Like deep sea milxstiophic otgadisms; H. gmaeformis seems to be using
heterotrophy to. acquire new nitrogen to support growth.
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NEW AND BIOLOGICALLY ACTIVE IMIDAZOLE ALKALOID!
FROM TWO SPONGES OF THE GENUS LEUCETTA

MOLECULAR STUDIES ON INTRASPECIFIC GENETIC
POLYMORPHISMS OF HYMENLACIDON HELIOPHILA
(PORIFERA)

L GRO$S*, S, KEHRAUS*, G. M. KONIGK, G. WORRHEIDE* &
A. D.WRIGHT* A. C: R GUIMARAES*, R. M. ALBANO® & G. LOBO-HAIDU*
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Se(\rmany o o de Janeiro (UER]), Rua Sio Francisco Xavier, 524 < PHLC, sala 205, Maracand, 20550-
Centre for B v, Q land Museum, P.O. Box 3300, Soul 013 Rio de Jancito, R, Brasil

Brisbage, Qld H01, Australia 4 Depdrtaments de Bioquimica, IBRAG, UBKJ, Av. 28 de Setembro, 87 (fundos, 4o
iidar), 20551-013 Rio de Janeiro, R}, Basil
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The phylim Porifera shows corsiderable morphological variability. . Hymeniact
Jieliophila, Parker, 1910 is zeported for the Aflantic Ocean from the North Carolina
Goast (UUSA) to the Caribbean Sea, where it is widely distributed. This species is also
reported for the Southeastern and South Brazilian coast (Rio de Jankeiro, Sio Paulo
and Santa Catatina States). In Brazil, no. taxonomi¢ description bas béen published
for specimens from these arcas, However we have obsetved extensive morphological
vasiation depending on the covitohment wheie the sponge fives: long papillas in
sandy bottoms and shost ones in rocky shorés under impact of waves. Welooked for
snolecalas characters in ordef 1o checl if different morphotypes belong 1o the same
\ ‘species: The polymerase chain reaction based single-strand conformation
polgmorphise method (PCR-SSCP) was-used to detect sequence variation in die
st and second internal transeribed spacers (ITS-1 and T1S-2) of the nuclear
. ribosomal DNA genes. The PCR-SSCP method allowed- s to quickly -detect
different migration patterns of fragments, which reflect DNA seqiience variablity.
Furthermore, this method is simple; of low cost, fast and non-radioactive. Another
advantage is the presencé of the rbosomal DNA trahscription unit in multiple
copies in. the genome, which ‘allows us to amplify the ITS sequences even from
specimens: copserved in Museom ccllections (ded or in alcohol). Our resuls
demonstrate that is possible to distinguish different individuals and populations by
the migration. paterns of DNA fragments, Although scveral alleles can be
distinguished in each population, the genetic variability-is much higher inside # single
population than between distinct populations. This featute fs not uncommon in
tmarine: invertebrates and miybe due 1o evolutionary processes. To access the
number and type of tmitatios p of dideoxynucleotide sequencing of the.
ITS1+5.85+1TS2 fragment are being carred on.
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Chemical investigation of two sponges Lemetia chagosensis and Lauétta cfr,
chagosensss, collected from the Great Barrier Reef and the Fift Islands, respectively, has
led to the isolation of three new imidazole alkaloids (1-3), along with the known,
compounds isonaamine B (4) and naamine A (5). The strucnires of the new
compounds (1-3) were elucidated by employing spectroscopic techniqties (NMR:
MS, UV, and IR). The structures-of the kaown compounds 4 and 5 were determingd:
by compasison of their 'H and 15C NMR spectroscopic dita with published values.
Compeunds 1 and 2 were-found to be cytotoxic towards several tumour cell lines:
(Glsy values ranged frofn 1.3 to 7.0 ug/ml).

Financial support: FAPER] and CNPq.
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the great majority of stations was. poor (76 %, 44/58 stations, 1-16 species)
5 than 25 of the species, and from these, a few (5 %, 3 stations, 1-6spéctes)
Gastdered very poor, as they possess less.than 10% of the species. Two of these
obyiously highly impacted places. Very common spec (1(_)/ 68) were all those
3 sering in' 50 to 75% of stations (29-40, e.g Digmacidon refioulaius and Seupaling
E. DU, G. LOBO-HAJD U, G. MURICY*, M. DILS. CARVALHOY Jit), commion ones (13/68) occurred in'25 o 50% of swtions (1 3;24‘7 e
AP G COMBILDESOUSAS M. C, F. Mot i i i and Myiale magrivhaphidfe), ate (11/68) in less than 35 % (714,
Ji H. G. DA ROCHAY, C. P SANTOS*, R. G. 15 S. BERLINCK* ¥+ & cali 1 raand Polimastia janerensis), and very tare (34/68) in less'than 10 %
J- €.k FRErTAgree 5. 3. Bienmna sp. and Cllspongla sp.y. Sispating s confizmed fs starws as one

f the most abundant sponges in the Tropical western Atlantic.

LOCAL DESCRIPTIVE BIOGEOGRAPHY - §PONGI
DISTRIBUTION AT THE SAO SEBASTIAO CHANNEL ARE

* Museu Naciorial - Universidade Federal. do Rio de Janeiro, Departainentd
Inveriehrados, Quinta da Boa Vista, s/n, 20940-040. Rio de Jarieiro, R, Brazil .
*# CEBIMar/USP, Universidade deSdo Paulo, Rua Honotato Vicente, 128, 11600
Barequegaba, Siio Sebastifo, SB, Brazil
#x Depattamento. de Biologia Celular ¢ Genétca, IBRAG, Universicade do Estade.d
Ri6 de Janeiko (UER]), Praia de Botafogo; 132/101,22250-040 Rio de. Janeiro, R], Bra
wres IQSC/USP, 840 Carlos, SP, Brazil

#eers IBUSP/USP, Departamento de Fisiologia, Siio Paulo, SP, Biazil

An fncrease in collecting effort conducted in the last decades; summed 1p toith
initial taxonomic screening of large Brazilian. oceanogiaphic collectivrs, “hi
conttibuted not only to double.the number-of species known, but also to Dighlight
the essentially fragmentary aspect of sponge biodiversity inventory along

Brazilisn Coast. Faurias being poorly known even on the vicinity of many maf
constal cities, where most undversities are located. A detailed inventory of the faih;
of the Sio Sebastizo Channel and its vicinities {ca: 23°49" § — 45°25" W, Sdo Pk
State, Brazil) has been conducted during the years 1996 to:1998; aiming at prodirciny
a species list, but also at. mapping sponge distfibutions in order fo select highes|
density localities for natural products targeted surveys. Collectinng' has beeq
conducted by scuba diving, snotkelling or wading at low tide. In total, 79 station;
spcad over some 80 km of rocky coasts were visited; 58 of which withis
predefined protocol consisting of only 30 min observation. These observati i
petiods. were homogeneously distributed in depth, as well as over differehl
miczohabitats (cg. surface;. wall and urider susface of small, medium and larg
boulders). This biodiversity inventoty improved the list of marine sponges kriow!
from the area from 34 in 1995 t6 over 120 in 1996. Many-of these are still in need of
detmiled morphiological study in order to be fully identified. A small corapoient b
bieet described recently, cither as new specics {14), or as new records for the area 3)
From the ea. 120 species found, 68 are confidently assigned to species, and wer
sectigatsable i7.sitr. Firom these, the affinities of the shallow water sponge fauna o
the area can be summarised as follows: 57 % Tropical western A tlantic, 24 % ax
provisional endemics (o the study area, 10 % are provisional endcmies to the Paulists
Biogeographic Province (ca. 20-35° 5), and 9 % possess largely discontimaous
distributions and are thus considered dubious identifications. The depth tang
analysed vatied from intertidal to 21m. Richness, from 3 to 24 species. Abundanice,
measured as number of stations of occurrence, from 1 to 40, Richest stafions had
oaly betweert 25 and 50 % of the species found throngh the predefined-protocol (14
stations, with 17-24 species). Under the quartets de fisition fot the recognition. of raze
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MICROBIAL DIVERSITY OF MARINE SPONGES GEODILA BARRETTI (GEODIIDAE, DEMOSPONGIAE): AN

ANOXIC ECOSYSTEM?

U. HENTSCHEE
7, HOFEMANNY, O. LARSEN**, I KAESLIR*, UL SZEWZYKMH* & J. RETTNER¥
Instirute of Molecular Infectious Disease, Réatgearing 11, 97070 Wirzburg, German;

ity of Géttingen, D

Sponges: (Porifera) form one of the decpest radiations of the Metazoa whose Goldschmidtstr, 3, 37077 Géttingen, Gerniany X : .
otigins date back to the Precambrian times. Sponges contain large: amounts’of Max Planck Institute for Manne Microbiology, Biogeochemistry Group, Celsiusstr. 1,
bactesia that are embedded within the animal mattix and that can amount to 40% 8359 Bremen, Germany ) ) .
the biovolume. This population ¢onsists mostly of extracellular bacteria that: ar # “Technical University of Berlin, Faculty TII, Ecology of Mictoorganisms, Franklinstr.
enclosed within ‘the mesohyl matrix and that are- physically separated. from th 29,10587 Berlia, Germany
seawater by contiguous host embranes. Because sponge-bactetia interactions as
presumably evolutionasily ancient, widely distribured, anid in some cases specific’
their host, it is generally believed that symbiotic interactions exist between sponge
and micfoorganisms.

With the availability of molecular tools. for community analyses in microbi
ecology, ‘the area of sponge mictobiology has gained new momentum, It is no
possible to obtain phylogenctic information on complex. mictobial consorti
including thosc” that have so far eluded cultivation efforts: In order to provide:
insights into the miceobial diversity of marine sponges, we performed
comprehensive diversity survey based:on 190 sponge-derived 165 sDNA sequence:
The sponges Aphysing acrophabs and Theoneliz swiihoei were chosen for libra
constraction of bacterial 168 fDNA because they ate taxonomically distantly telate
and populate non-overlapping -geographic regions. In both sponges, 2 unifor
microbal community was discovered whose phylogenetic- signature s distincth
different from that of mirine. plankton o marine sediments. Altogether 1
monophyletic, sponge-specific sequence clasters were identified that belong to-af
least seven: different bacterial divisions. By definition, the sequences-of edch clusts
are'more closely telated to-¢ach other'than to 4 sequence from non-sponge sotirces
These monophyletic clusters comprise 70 % of all publicly available, sponge-derived:
168 tDNA sequences reflecting the gencrality of the observed phenomerion. Thi
shared. microbial fraction represents the “smallest common denominator” of th
sponges investigated in this study. Bacteria that are exclusively found in certain hof
species or that occur only transiently would havé been missed. Fluorescence i 57
hybridization (FISH) confirined the existenice of the réspective ‘microorganismis in
sponge. tissues. A picturc emerges whete sposges can be viewed a5 highly
concentiated reservoirs of so far uncultured, elusive andpossibly evolutionaily
ancient mastne: mxcrootgamsms,

of Geosci Geobiology Group,

Geodia barretfi is common in Norwegian fjords and Arctic oceans below 40 m
depth. This massive, globular sponge. can. grow up, to 50 em-in diameter and is
kitdwn to contain secondary bolites which-are biologically active. "The dense
choanosome of G. baretti continis about: 245 x 101 bacteria per g wet. weight.
G ity structure of iated bacteria was ined by 168 rRNA sequenicing
of cloned DNA fragniénts, and by fluorescence i situ hybridization (FISH) with

ecific oligonucleotide probes on histological sections. Sulfate reducing bacteria
(SRB) wete found o be evenly distributed in the mesohyl About 2 x 10% SRB/; qu
tissue were counted, comprising approximately 6,8 % of the bacterial community.
Sulfate reduction. rates were mieasured. with 35042 and showed very strong spatial
vasiability ranging fzom 1-1000 nmol cm- d+ within the same sponge. The measurcd
sulfate reduction rates depend -on the incubation time indicating that sulfate
reduction 15 directly coupled: to-sulfide re-oxidation. Profiles measured with oxygen
Sensitive microclectrodes showed steep gradients and anoxic zones in the mesohyl of
actively pumping G. bametti, Anaétobic bactérial communities may play a key role in
festmentation processes, as'well s-in the production of secondary metabolites: Our
tesults show that this sponge encompasses a complex chemical environment with
numcrous micro-niches and .rapid turnover rates. In the future, more attention
- should be paid to chemical gradients and bic processes i sponge tissues,
‘which may lead to new-ideas about sponge bislogy and evoluticn.
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SYSTEMA PORIFERA: A GUIDE TO THE CLASSIFICATION O TUS OF HALICHONDRIA JAPONICA (KADOTA)
SPONGES .... THE. END OF A BEGINNING {OSPONGIAE, HALICHONDRIDA) FROM JAPAN

J-N. ACHOOPERY & R. W, M. VAN SOE: EDA & Y. WATANABI

S. HOSHINO®, M. T4

* Queensland Museum, PO Box 3300, South Brisbane, Qld, 4101, Ausi Lhe University of Tokyo, 3-23-1 Hyakunincho, Shinjuku-ku, 1690073 Tokyo, Japan
JohaH@qm.qld.goviau

** Zoological Museum, University of Amsterdam, P.O. Box 94766, 1090
A dam, The Ni science-uvanl

Halickondyia japoiica (Kadota) of the family Halichondriidac is commonly found in
the intertidal rocky shore around Honshu, Shikoku and Kyushu in Japan, and also in
southiern Korea, These, sponges thickly and broadly encrust the lower part of rocks.
The color in Tife is bright to dark orange depending on habitat, In this study, the
stematic -status of H. japomics was reevaluated based on the external general
motphology, spicule chatacter and arfangement, and sequénce. of genomiic DNA.
‘This specics ‘had been odginally referred fo the genus Rewiers Nardo, 1847
Chalinidae; Haplosclerida) by the original author in 1922, and later transferred to
the genus Hulichoridria Fleming, 1828 in “Coloured Iustratioss of Seashore. Anirmals
of Japan” (Utinomi, .1962; Hoikusha Publishing Co., Ltd., Osaka, Japan) without
discussion. We guess ‘this transfeérence is due to disagreement with diagnostic
Characters. of Rewiera having reticulate skeleton of oxeote spicule. Hafichondria
characterized by having mainly ‘oxeote spicules, a thin membrane and wmngential
icule bundles in the ectosome, and tracts of spicules in the endosomé. Howevet, it
apparent that F. japenica having only stylote spiciles instead of oxcote spicules

15 genesically from the Halichondria specic

The type specimeri of Halichondria japonica tight be lost; therefore specimens
amined were mostly collected from the type locality,, Aburatsubo in Sagami Bay,
Pacific coast of central Japan. After observing cxternal mosphology, part of each
sample'was fixed in 70 % ethanol for morphological study, anothet part was fixed in
99 % eihianol for molecular analysis. A small fragment of cach specimen was boiled
in_nitric acid to isolate spicules and make spicule preparation: To observe spicule
arrangement, some patts of each specimen were dried- or émbedded in Tissue ptep;
and preparitions of vertical and tangential sections wete fmade by hand section.

The following morphological chatacters' were observed. Oscula are opened on
edch apex of conical or cylindrical processes that are irregularly scatiered on the
sutface. The' spicalation consists of only styles that are straight or slightly carved,
120:350 um long, and 3-10 pm wide. The ectosome coasists of a thin’ membrane
containing 2 few rows of spiculcs. I the surface, styles arc asranged in a. loose
reticulation. In endosome a few or several rows of styles form tracts ‘which are
arranged perpendicular to the ectosomal membrane.

Considering the ¢haracters observed above; it is definitely said that f: japonica has
Halichondriadike arangement of spicules and less well-developed ectosomal
membrane. However, this species differs from the diagnostic characters of
Halichondria in having only stylote spicule. These characters agree with those of
Hymenigoidon Bowetbank, 1861 (Halichondrida, Halichonduiidae) which is closely
related to Flalizhondria, having no oxeote spicules, and retaining styles. Morphological
characters sugpest that Halishondria japonica should be seferred to the genus
Hymenitidon.

We extracted the total genomic DNA from several specimens of Halichondria

The, Systema Portfera collaboration (36 authors from 16 countries) produced a'twi
volume treatisc revising and defining the supraspecific classification of sponges 4t
spongiomorphs (Kluwer ‘Academic/Plenum- Publishers). The Systema recognis
apptoximately 680 gencra of living sponges and 1000 gencra of fossil sponges fro
many thousands of nominal tasa, and places these taxa in a unified high
systematics. schieme (including cver forty new higher taxa proposed). Most geae
wete sevised from their type matetial (whze available), reinterpretation of the va
sponge literature, and incorpotation of other biological evidence where availabl
The Systema, therefore, has an important theoretical basis, being:. the mo:
comprehensive taxonomic revision of sponges at genus level and above; addzessi
the many long-outstanding nomenclarural problems (and thus stabilising
nomenclature); and providing a sound bascline (o focus detailed research questi
on sponges in the future. It also has a strong practical focus as a tool for sporig
idendfication: providing concise: definitions, diagnoses, keys and flustrations of ‘all.
the valid (e, riinterpreted) genera of extant sponges, and sore key Fossil spon
geners, unified into 2 single classification of Potifera); and sérving. as 2 mianual to.
achieve: more accurate faunal inventories that will be of benefit to’ bicdiversity an
biogeographic analyses etc., and thus marinc conservation and plasining. In thi
paper wwe ctitically analyse the strengths (achi ) and weak ining
challenges) of the Systema Porifera project, and highlight some arcas where: researchi
might be praductively directed in the future, including questions of the monophyly:
of Porifera itself. L
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japonita by using CTAB, ITS2 (approximately 180-215 bps) of tDNA was ampli
Each PCR product was sequenced and compared with. those. of Hatichondria pa
(Dallas, 1766), Hymeniacidon heliophila (Vacket, 1910) and Axinella damicornis’ (E:
1794) obtained from the GenBank.
The sequence of TTS2 region of Halichondria japonica was completely coingit
with that-of Hymeniacidon heliophita, and .65 % and 30 % with those: of Halichond)
panicea and Axinella damicornis, respectively. These results also suggest the:system:
status of H, japosica is in the genus Hymeniacidon. K

INSIGHTS IN THE CHEMISTRY OF MARINE SPONGES

M. HUMANES

entro de Quiniica e Bioguimica, Faculdade de. Ciéncias da Universidade de Lishoa,
ampo Grande, 1749-016 Lishoa, Portugal

Matine organisms have long been recogrised as likely to contain many potential
aew drugs because of the énvironmental conditions thatare tnique to theit habitat.
Dhue to the increased namber of sponge secondary etabolites of economical valug,
the interest in sponge studies lias increased dramatically over the last years (Faulkner,
| 2001).

Although' secondary. metabolites represent a very important patt of the ‘sponge
hemistry they are: not the only interesting feature of these organisms. Reccatly
aftention was driven to :some other biological polymers such as proteins and
polysaccharides that have been recognized as biologically active in heterologous

[ems.
Chiernical and biochiemical studies on sponges from the Portuguese coast are
estremely scarce. The presence of ‘considerable amounts of halogens in sponges
prompted us to investigate the presence of halogenating enzymes and some other
oxido-redutases which can be related to the use of sponges as bioindicators.
Inspired by the discovery of two proteins that inhibit the HIV action (O’Keefe,

. 1997; O’Keefe,1998) we found that extracts frorn & marine sponge of our coast have

a strong anti-HIV dctivity
Our attention was also focused on sulphated polysaccharides, as a soutce-of HIV
inhibition, and isolation and characterization of polysaccharides from Portuguese
sponges was also performed.
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5 FATE OF THE FLAGELLATED
YTAMORPHOSIS OF THE
ISHWATER AND MARINE

PSAMMOBIONTIC CLIONAIDAE (DEMOSPONGIAE:
HADROMERIDA) IN LAGOON OF THE RYUKYU ISLANDS
SOUTHWESTERN JAPAN.

[ULATPLE VARIATIONS OF TH
CELLS DURING THE M!
PARENCHIMELLA LARVA

M. TAKEDA & Y. WATANABE

YoTSE,

ational Science Museum 3:23-1, Hyakanincho, Shinjuku

Tn the Ryukyu Islands (Southwestern Japan), thete are well- &cveloped coral reefs
where the ligoon bottoms -are composed of calcareous debris such as coral sands
molluscan:shells, etc. The ficld survey of clionaid sponge fauna in the Ryakyu Island
fevealed peculiar speciesin the lagoon. The laigest specimen collected was columy
13 cm long and 4 em in diameter, and about 80 %.of the hody-was vertically burie
in sand. The color in life was dark brown fot the epibenthic part and cream for th
infaunal part. Some oscular ppenings are located on top of the pibenthic part, ang

Srudics on' the ultrastructure of thic flagellated cells during: free-swimming Stage
and during’ metamorpliosis. were made forthe latvag of the marine Halichsiidria
i jesar ind theée freshwater sponges: Spoigilla lacustris, Ephydatia mitelleri and Esnaping
: fragitis. It was found that miost flagellated cells of the larvae take part in formation of
.-the young sponge body, and only 4 small-pact of them endures the phagocytosis.
- After-the sertlement, some flagéllated cells migrate towards the inside of the larva,
its ostia are scattered the cntire surface of the body, Infaunal part mcorporabe taking amocboid form; their flagella remain in the cytoplasm for 2 long time. Later,
various calcarcous mate; such as coral rubbles, moliuscan shells, foraminiféras these cclls may trapsform in multiple ways. For éxaniple; they may take past in
s-of the mcmpomtud calcareous materia formation of the choanocyte chambers of the young sponge: The cells remainiag at
shoiv many conspicuous polygonal subcircular pits L - Thes the surface in sifi transform into exopinacocytes, which may keep their flagella and
rosiont traces by “Ca‘“u“g 51"0118“ cs ity chatacteristic morphology in thé dermal membrane of the functioning sponge. The
e piocess of ransformation. of the larva flagellar cells into exopinacocytes is
elongate heads, hicare sommerine reduced; tips ate sharply pointed; thetr averag - accompanicd by the loss of flageller axoneme, The multiple variations of the sutface
dimensions of shaft length-shaft width-head width are 464-14.7-13. all ellar dmmg laxrval metamorphosis were observed either in a single larva and in
tylostyles -ate wsually straight, with clongated heads and sharp pomred tips; thei different larvac descended from a single sponge.
average dimensions of shaft length-shaft width-head width are 276-9.7 The: obtained data are discussed tegarding the questionable application of the
Spirasters as microscleres wsually have two or three bends, onmmmted Wi terms.
of small spines niostly at the convex side of the shaft. Clusters of spines ar
particular. in both ends, Stnaller ‘spirasters’ with. stréight shaft are modified to
amphiastérs. Average diménsions of shaft leagth-shaft width-spiric length are 14-1
1.8 um. In the epibenthic patt, ectosomal brushes of tylostyles are drranges
petpendicular to the surface, subectosomal tylostyles form denise tracts. ln th
arc also arranged perpendicular to- the surfacc: but les:
Conspicuons. 15 are mainly confined to the peripheral region of th
éctosome. The coinponent and arrangemcnt of the splculcs mcnuoncd above

g in rhc cavities are comthon;
for most of the other clionaid species. But an catly excaviting stage has not be
found for this specics. The other clionaid species’ that lacks an excavating stage i
Cervicorniu cuspidifera-(Lamarck, 1815) inhabiting sandy bottoms of the Caribbean Sea.
The endopsammic habit of this specics is: similar to that of (. cuspidifera. The
epibeathic part of C. cuspidiféra is special inhalant fistule and the exhalent stolons are’”
ending underground (Riitzlet & Hooper, 2000). However this species has osoulat
openings on fop of the epibenthic part. '
Based on their columadr shape, spicule ‘arrangement and single: or miultiple
oscular openings-on top. of the epibenthic part, we allocate the specimens from the
Ryukyu Islands to.the geaus Sphesiaspongia, Marshall, 1892.
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NOTES ON-IRCINIDAE FROM KOREA

C.JaSM& K JINLER

Department ‘of Biology, Hannars Usiversity, 133 Ojurig-dong Daeduk-gu, 3067

Daejeon, Korea

Spotiges of the ordex Dictyoceratida arc-poorly known i Korea: Only 11 speci
of the farmily Ircinidae and two $pecies of the family Spongiidae were reported Fro
many island and coastal areas of the East Sea, Yellow Sea and Soiith Sea of Kore
Sponges belonging to the family Ircinidae 4z characterised by an anastotnosiig
skeletal netwosk of primary and secondary spongin. fibres ‘and fine flaments with
terminal knobs. A new massive sponge, probably belonging to the genus Sarwir
has been colletted' from Jejudo Islnd. The primary fibres are-slighitly fasciculat
and divide into. two ot three Banches, which support conules.and pxbtmdt: out:of;
the surface. Primary fibres usually kack any coring material. The sienple second
fibres are clear of debris. Bésides prifmdry and secondary fibres the skeletor
supplemented by dense aggregadons of fine filaments. The stidied species seenis

closely related to Sarotragus arbuseula (Leadenfeld, 1889) as to' growth form

and connecting fibres is difficult, whereas in. the Korean species primary

ﬂ.larqex:ny of Sarwtragus filaments. as always thin. This study shows that there
possibility of a wide variéty in the filament thickness within the genus Sarevsragus.

simple fibre network. In Lendenfeld’s species the distinction of the fibtes into main

sccondary fibres are easily distinguished, Filaments are thinner than. those of
arbiscid and it is femarkable that two ot three filaments may coil each other forring,
a thicker fllament which shows a peéculiar suzface aspect. To date, within the gen
Sarcotragus, only very fine filamients have been desctibed. However, the present stu
has proved that the filament thickness in sorie Sarairagis species largely depends on
the species, It was found €hat the thickness of filaments in somc Saratragur species
was even similar to. that of sponges belonging to other geriera within the family
Ircinidae. Consequently, further proof is tequired in order to define the thickness of

IRST REPORT ON THE SPONGES FROM THE ANTARCTIC DEEP-
SEA EXPEDITION ANDEEP II (NORTHERN WEDDELL SEA AND.
SLOPE OF.SOUTH SANDWICH TRENCH)

D: JANUSSEN

instil und N 1 kenb, kenb ki 25, 60325
cankfurt 2. Main, Germany

Diuring the Antagctic deep-sea expedition ANT XIX/4, 28.02-1.04.2002, the sea
bottom in the northetn Weddell Sea and the slope East off South Sandwich Islands
wese intensively explored by video and different collecting gears. Eleven out of 12
stations, where the agassiz-trawl was operating, were successful in-terms of sponges:

A significant divergence scems to exist between the western and the castern

Weddell Sea in the sense that sponge abundance aiid species diversity ‘are generally
- higher closet to the Antaictic Peninsula 4nd decrease éastwards. This is true for both
the. Demospongia¢ and the Hexactnellida, and the only three calcaresn specimens
obtained were alsG collected-in the westetn part of the Weddell Sea. The tendency is
indepenident of water depth, but it might be related with a decreasing supply of
suspended nutrition towards the East, or maybe with the chemistry of the mostly
basaltic substrates from the volcanic Sandwich Islands.
The upper limit of the true deep-sea sponge fauna in the Weddell Sea s very
deep: at 2000 m. many shelf species ae present and aiound 3000 m there seeis G be
a gesieral impovetishent ifi-the numbers of Both specigs and individuals, before the
true deep-sea spongé association scts, somewhere bietween 3000 and 4000 m. The
deep-sea poriferan community mainly consisted of cladorhizid Demospongiae and
some spécialized Hexactinellida spécies, such as Bathydorws and Caulgphacus. For the
first time, calcarean sponges ‘ate reported: from the Antarctic deep -sea: two
specimens were collected from ~ 1120 m and one from ~ 4065 m depth.

Because of the patchy occurrence of the Antarctic sponge associations; species
wimover between the investigated Stations is high end thus the necessaty
biogeographic compatison with other deép-sea sponge faunas on the basis of our
linited data 4te very difficult. We ate now only beginning to understand the nare
of thése peculiar specialized deep-sea poriferan communities, and the- controlling
coological paramerers are Targely unknown. Further investigations of the deep-sea
benthic life are necessary.

and,

and

isz
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LEUCAMIDE A: A NEW CYTOTOXIC HEPTAPEPTIDE FROM T A NEW FOSSIL LITHISTID SPONGE FROM SOUTHERN. NEW
AUSTRALIAN SPONGE LEUCETTA MICRORAPHIS

ALAND: PALAEOECOLOGY AND EVOLUTIONARY LINKS

S, KEHRAUSE, G. M. KONIG*, A. D. WRIGHT* & G. WOLRTH DI+ M. KELLY*, D.

# G KELLY*, |. S. Bu

CERIBGTE* & H. CADENHEAD*
* Tustitute, for Pharmaceutical Biology, Univezsity of Bonn, NuBallee 6, D-33115 Bosi tional Instifute of Water & -Atmosphetic Rescarch (NIWA) Ltd, Private Bag 109-
Germany , Newmarket, Aucklind, New Zealand

** Queenslind Cenug for Biodiversity, Queenslind Museuny, P.Q. Box .3300; Sou i Depacment of Geology, University of Orago, P. Q. Box 56, Duned
Brishane, Qld 4101, Australia

#++ Yiarth & Oceanic Sciénces Reséarch Cenire, Auckland Universi
“Privateé Bag 92006, Auckland, New Zealand

Jew Zealand
of Techuology,

Jumerous. remaskalsly well-presérved lithistid sponges, fecovered from the late
Focene - early Oligocene Otorara Limestone:at Kakanatini the South Island of New’
Zewdand, Tepresent the fist sponge body fossils to be described from the New

and COenO/OlC The -sponges ar¢ scartered throughour 2 1-3 m thick
volcaniclastic limestone horizon i diately averlying the Kakanui Minetal Breccia.
The sponge fossils are now.solid calcite, the former siliceous skeleton having beea
replaced by calcite dusing  diagenesis.  The fossils  are moiphologically
mdmtmgulshable from a new species of living Phromra (“Order” Lithistida: Fatnily
Pleromidae) from deepwater seamounts and banks off noith-castern New Zealand.
The present day limiited distribution’ of. this new species of Pleroma 1o silica-tich
deeper watess is in ‘maiked contrast to the relatively shallow watm water volcanic
environments occupied during the Palaeogene. This restriction, and that of related
lithisrid sponges to silica-tich deeper waters off northern New Zealand, is paralleled

in other demosponges and several non-siliccous ‘inverigbrate groups such as
barnacles, bryozoans, and ctino

Leucamide A (1), a bioactive cyclic heptapeptide containing a iique mixed 4, 2

bisheterocycle tandem pair consisting. of 2 methyloxazole and thiazole subunit was
isolated together with the known compound BRS! (2), from the dichloromethan
extract of the Australian ‘marine sponge Lenartia microraphis

The planar suucture of lencamide A (1) was' clucidated by employing
qpecuoscopic techniques (NMR MS, UV, and IR). Tts absolute stereochemistiy was
by chemical d dem atisation and chiral GG-MS analysis.
coriformational analysis of (1 was made using MMPF, Teucamide A (1) was found
to be:maderately eytotoxic towards several tumour cell lines.
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THE FAUNA OF CALCAREQUS SPONGES (CALCAREA) OF TH!
RUSSIAN PART OF THE SEA OF JAPAN

E DERIVATIVES FROM THE MARINE SPONGE

BROMOTYROSIN
: SUBEREA AFF. PRAETENSA

A V. KHODAKOVSKAYA A. K1joa¥, R. WATANADILOK**, P. SONCHALNG*, S. PUCHABARN™,

M. PEDRO™** & WW. HERZ**F+

Zoological Iristitute Russian Academy of Sciences, Lab. of Marine Resedich, Zooia
instirute Universi nabi1 St. P L 199034 St. Pe , Russia

cias . Biomédicas de Abel Salazar, Universidade do Porto, 4099-003
oo, Portugal. ankfjjoa@icbas.up.pt

Bangsaen Institate of Matine Scienceé (BIMS), Burapha University, Bangsaen, 21031
Chonbuti, Thailand ‘
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Until present time the fauna of calcateous.sponges of the Russian part of the Se:
of Japan remains weakly studied. Only two- papers containing information abi
calcareous sponges i this region have been published. One paper by Buston (1935
recorded:seven species of Calcarea for the Seaof Japan. The other by Koltun (19
teported one species for shallow waters of the Sea of Japan.

This work is based on the collection of Calcarea of the Sea of Japan of thi
Zoological Institute of the Russian Academy of Sciences. By studying this collect

and analysis of the literature, the species list f the-Russian part of the Sea of Japan
presented here.

spongiae, subcjlass

All sponge genera of the order Verongida (class. Demo
ined chemically contain

Geractinomorpha) which have so far been . ) y
metabolites. derived From bromo- ot chlorotyrosine in which the side.chaid has becn

Subclass Calcinca Bidder, 1898 7. 8yeon protectym Lambe, 1896 converted. into a vaiety of nitrogenous groups while the atomatic ring has been
Osder Clathelnida Hactman, 1958 ined or has undergoné rearrangement or réduction. A subclass of these
Family Clathinidse Miachin, 1900 Vamily Grantiidae Diendy, 1892 | rewmifiec Of WS underg 2

metabolites consist of compotinds. such as the fistularins in which one or two
modified tyrosine thojeties are attached to 4 chain consisting of vatiously modified
3,5-dibromo-4-(y-amino propoxy)-phenylethylamines. )

The fist.and so far only bromotyrosine derivatives isolated from a non-verongid
sponge were the agelorins A and B found together with 11-cpifistularin B in Agelas
arvides. Recently we have reported isolation from a Gulf of Thailand collection of

1. Clitbria canariensis (Milducho-Maclay, 8. Grantia nigponica Horaws, 1918

1868)
2. Clatbrina clatbras (Schmids, 1864) 9. Graitia ihidai Hozavia & Tanita, 1941
3. Glatbrina coriacea {Montagu, 1812) 10, Lencandrarparcisping Wozawa, 1926

1. Lencandra pyrifornis (Lanbe, 1893)
Family Leucettidae Botojevic; 1968

4. Leueetta pocliforniis (FHozawa, 1918) Tamily Heteropiidae Dendy, 1892 Suberea  aff. praetensa (Demospongiac, Cemcdnomorpba, Vemng_ida, famnily

12. Grantessa nemurensis Fozawa, 1929 Aplysinellidae) of the ageloring A and B, the new 11,17-dideoxyagelotins A and B

Subclass Calcaronea Bidder, 1898 V3. Heteropia medivarficulata Flozawa, 1918 and the related; fistularing-3 as well as cli 1. Futther ; of the

Order Leucosoleniida Hastman, 1958 4, Vasmaeropsis japonica Hozawa, 1929 extracts of Suberea aff. prastensa, collécted at the same localist but in different periods

Barmily Leocosoleniidac Mirichin, 1900 led to the isolation Of cavernicolin 1, cavernicolin 2, 5-chlorocavernicolin, 5-

5. Lencosohnia p: Order Bacriida Bosojevic, Boury-Esault & Vacelet, brotiocaversicolin, 3,5-dibromo-1-hydroxy-4-ox0-2,5-cyclohexadiene-1-acetamide,

2000 dibromo-4-hydroxyphenyl ide as well as bis-2-oxazolidone detivative. The

Farnily Sycettida Dendy, 1892 Faimily Baceiidae Boiojevic, Boury-Tissault & Vacele g ,,',f’&?iﬂf;}yiii?ffﬁ?lﬁf:neﬁi rowth of five hurman cancer cell lines:
2000 . g a -

6. Sycon cormpuctarm Lambe, 1893 5. Lesiepsila st (Schmidt, 1870) MCE7 (breast), NCI-H460 (lung), SF-268 (CNS), TK-10 (tenal) and. UACC-62

(melanoma) has been evaluated. The results showed that while the acetate of 3,5-
dibromo-1-hydroxy-4-ox0-2,5-cyclohexadiene-1-acetamide gave & modest inhibitory
effect (Glsy >20 [LM), the acetate of 5-chlorocavernicolin was found to be a potent
inhibitor of the growth of MCF-7, SF-268 and UACC-62 cancer-cell lines (Glso<10
BM).

To summarize, fifteen species of Calcarea are listed for the Russian part of the
Sea of Japan. Among them, five: Lewserta pocliformis (Hozawa, 1918); Syeon prosectun
Lambe, 1896; Gramtia nchidai Hozawa & Tanita, 1941; Heteropia  medivarticulata
Hozawa, 1918; Leusgpsila stififera (Schmidt, 1870) are new records for-the fauna of the
Sed.of Japan.

§
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GENETIC CHARACTERISTICS OF FLALICHONDRIA SPP.
PORULATIONS IN SOUTHCENTRAL ALASKA USING
MICROSATELLITE LOCI AND IT$ SEQUENCE DATA

TTPLE ECOLOGICAL FUNCTTONS OF SPONGE SECONDARY
METABOLITES

M.KOCKE, € VOLK®, M. ASSMANNY, FL ZANKER¥, H. LIPPERT*, B. RAGHOR®
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= Tristitute for Biodiversity and Ecosystem Dyriamics; University of Amsterdam, B
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In our recent studics on matne sponges we liave found two ¢xaimples of
secondaty metabolites with multiple ecological furictions, One cxample i from
 tiopical waters, where brofopyrrole alkaloids fulfil at least two ecological roles for
 sponges’ of the genus Al (feeding deterrency against fish and inhibition of

bacterial atrachment; for details see abstract of Assmann ¢ af). In another example
from attic waters, the isolated major metabolites possessed two ecological furictions
(feeding deterrency agzinst amphipod and stacfish, and antibacterial activity; for
details see abstract of Volk ¢ 21). The lattet sponge was idendified as Haticlna viscosa.
Since. the structure clucidation of the secondary metabolites of Hafiilona visiosa was
challenging; soine details will be presented. Despite the latge number of protons, the
structure elucidation of the two new compounds hias been difficult. More than 30 %
of the protons are located in one signal, revealing 2 major problem of stractuze
! ehcidation by NMR spectroscopy. The structures were finally-solved by a combined
apptoach of NMR spectroscopy, MS spectiometry (including MS/MS) and chemical
synthesis. The compounds consist of two Nealkyl, 3-alkyltetrahydropyridin rings
which are connected by Co/Cip and Cyy alkyl chrains
Steucturally diverse polycyclic alkaloids with two heterocyclic nitrogens and the
absence of aliphatic methyl groups have been obtainédfrom several sponges of the
arder Haplosclerids; alkaloids. containing N-alkyl, 3-alkyd pyridine or piperidine
motifs ate frequently isolated from tmarine. sponges of the genera Hakilons,
Xestgspinigia-and Anipbinedon. The main problem in. the stucrre clacidation of the
twvo new compounds. isolated. from Halicdons viscosa was that the two heteroeycles
weze: conticcted, by saturated alkyl chains:

ight microsatcllite loci were isolatéd from genomic DNA of Hadihondria:c
panizea collected in Kachemak Bay, Alaska. After pifmer: development and PC
optimization for-the eight loci wiere canducted, four intertidal populations of FL ¢
panicea, two from semi-exposed hard substratc habitats and two from protected soft
sediment sites, were analyzed for genetic population structure and gene How. Thi
‘ef“?lts showed a striking différence between the individuals at differént habitat type:
raising taxonoriic issues. Analyses of portions of the intctnal tianscribied-spai
sequences (ETS-1 and IT8-2) located between the ribosomal subunits coding region
revealed dhtee primary genotypes within the four sample populations A singl
genotype (A) was almost exclusively found at exposed bard-substrate sites, while tv
genotypes (B and C) wete primarily found in sheltered, sofi-sediment habitats
Ongomng morphological, ecological 4iid genetic analyses should result in
identification of the sponge‘species and/or subspecies colonizing vatious coasta
habitats, of south-central Alaska.
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HEXACTINOSAN SPONGES AS REEF BUILDERS IN EARTH' FIEXACTINOSAN SPONGES: LARVAL ATTACHMENT
HISTORY MECHANISM AND RELATED REEF FRAMEBUILDING
PROCESSES

M. KRAUTTERY, K. W. CONWAY¥*, J. V. BARRIE* & M. NEUW!
E M. KRAUTTERY, M. NEOWEILERY, K. W. CONWAY** & ]. V. BARRIEF*
* Institut fir Geglogie und Paliontologie, Herdweg 51, D-T0174 Stuttgatt, Germany

#* Geologleal Survey of Canada — Pacific, VSL 4B2 Sidaey, British Columbia, Canada * Institut fir Geologie und Paliontologie, Herdweg51, D-70174 Stuttgatt, Germany

* Geological Survey of Canada— Pacific, V8L 4B2, Sidaey, British Columbia, Ganada

Today reefbuilding sms are mostly. ct ized by tropical Frame
building scleractinizn corals, which commosly occiipy the term “reef” arid aré use
pears protofo for reef-building organisms. In Easth histoty however, the variety of ree|
building-organisms was much more diverse than it Is today: The\e groups includ
among others, brachiopods (Permian), rudists (Cretaceous), btyozoan:
(Carboniferous, Permian) as well as calcareous (Petmian, Triassic) and siliccous
sponges (Cambnan through Recen). Siliceous-sponges are 4 non-systematic artifi
group of sponges with a mostly rigid siliceous skeleton. This group consist of. thi
monophyletic’ class Hexactinellida and the polyphyletic-“Lithistida” which belong
different groups within the class Demospongae.

Hexactinosan sponges ate imp t.reef-building isins in Farth history s
they are able to create a thtee-dimensional reef framework comparable to thos
produced by scleractinian corals (sce abstract Krautter et.af).

Although Iexactinosa appear in the Late Devonian, hexactinosan sponge reefs
first occut 1 the Late Triassic. During the Jurassic, these reef facies expand in firn

All modern ahd most fossil hexactinosan §ponges require hard substrate gpon
which to seftle. On the ses floor, cobbles, boulders and outcrops form @ suitable
subr.mue for the inifidl settlement of Hexactinosa. Aftér death and. maceration of

dividuals, their skel play an important role as a hasd substrate
for other hexactinosan spenges. Sponge larvae suspended in bottom eurrents, strand
and attach, to'mazerated skeletons and develop into juvenile: sponges using the fibses
of the substrate skeleton for 4 sclid substrate: Attachment is by means of tendril-like
spicules wrapping around the substrate skeleton: The tendrils forim a dense feticulate
meshwork, which culrninates in thé formation of an enclosing envelopé or layer
arouitd the substrate spicule. The tendrils are long afid cover 4 relatively large area.of
the developing basal plate
With: increasing size the sponges develop root-like outgrowths as a secondaty
method to optimize skeletal stability and. provide suppost to. the increasing mass of
the growing sponge. These outgrowths cousist of very dense skeletal meshwork and

and space, reaching an acme-in the Late Jurassie, when hexactinosan sponge re fasten the sponge closely to the subs of sub sponge skeleton
wese:an important subset of the widespread siliceous sponge faciés found across fhi In addition to larval attachment and root-kke outgtowths, 4 third mechanism
contsibutes to sponge reef framework develop H and A

nosthern margin of the Tethys Ocean and adjacent (proto) Atlantic Ocean. Afte
Jurassic time a decline in the distibution of hexactinosan sponge recfs is notable.
After the Tertiary, no such sponge reefs were knows, fossil or extant, until the
litc 1980’s, when large hexactinosan sponge reefs were discovered on the Cana
Pacific shelf off British Columbia. These. are the only known, living hexactinoss
sporige recf on Hatth (see absttact Conwdy et a2y,

dble to grow together by means of their exothecal outgrowths and build 2 r1gid
framework. This skeletal “welding” together can happen between different species
and also conspecifically but-in all cases the “substrate sponge” must be. dead and
macerated: first.

Working in combination these processes result in the crcation of a three
dimensional sponge reef framework comparable to those of scleractinian corals.
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‘ECONSTRUC’I‘ION OF PALAEOCLIMATE WITH THE HELP OF
CORALLINE SPONGE DATA SETS

THE STUDY OF SECRETORY MATERNAL CELL FUNCTIONS IN
THE SPONGE HALIS ARCA DUJARDINF (DEMOSPONGIA
HALISARCIDA)

CHRAMM** & W, C. DULLO¥

B. KUBLERY, ). NYBERG*¥, A HAAS
D. D. KRYLOVA, G, M. ALESHINA, V. N. KOKIYAKOV & A.'V. B
tirut fie Meereskunde, 24105 Kiel, Gerany.

Rogal Holloway College; University of Loadon, GE.

% The Instimte -of Hxperimental Medicine, State University of St
Instimut fiir miarine Geowissenschaften GEOMAR; 24148 Kiel, Gerinany

Universitetskaya nab., 7/9, 199034 $t. Petersbutg, Russia

;- We have studied threc carhon and oxygen isotope records of 2 coralline sponge
from the Caribbean.
| The sponge of the species Conaloporella nicholsii was sampled during Metcor
cruise No. 35 m 1996 by the subméssible Jago. Tt was collected on the deeper fore
lopes of Pedro Bank, a semi-drowned catbonate platform south of Jamaica, in 124
“m depth,
“Two spenge records date back to 1659 AD. 260 years according to several
1/Th daging measurements. These measurements were done because there is, as yet,
little-understanding of density bands. in corallibe sponges. Ti is unknown whether the
bands fepresent annual growth. On the basis of the U/Th dating, this speciimen has
been found to have grown, dn average, 270 jim per year.
Unlike' corals from shallow waters, this sponge species is azooxanthellate, which
‘means it has not beeninflucnced by primaty production of symbiotic algac. Henge, it
takes up earbon into its'skeleton in cquilibrivin with the ambient seawater.
Thiee teansects in the same sponge have been sampled. While two transccts
cover the whole time range, the third transect covers only approximatcly 4 years.

The resolution of the first one is lower than anaval due to sampling with a dental
drill. The results are not uscful for frequency analysis since the disctete sarpling
meihod leads to aliasing and spurious signals:

Activity against L. mwnocyrogenss was shiown in fractions 8-11, 14, 15, 22, 25. Th The sccond‘ tragsect is roughly sentii-innual due to QOO_um drilling steps. There
SEongest effect in-this case was that of fraction 14. The resufts of ckctrophmcsm no danger of aliasing because the line was continuously drilled, but the clironology is
denaturing conditions with SDS show thar all -of the: fractions are not homogenou uncertain. . X . .
and théy contain peptides with molecular weights 16,6-23 In the third transect there ¢ no clear seasonality visible, but it shows a higher

In virtie of this Wotk one can suggest that aphLmlOus ‘el friaintain cation than monthly resclution due to. 10um drilling steps.. Reasons for little seasonality
peprides with molecular weights 16:23 kD, which fuay play 2 defensive rolc ia th could be-that stable oxygen isotope tatios are not entircly suitable-as 2 témperature
lityae development and on the first metamarphosis stages. proxy. There also is weak seasonality (according to the Levims data) in'124 m depth
(around 1°C). The size of the pseudocahcns and orientation of the. section plane
make scparate sampling of single pseudogalices almost impossible.

In gericral, the age controlwith U/ Th is too inaccurate.

We conclude that ‘St/Ca ratios should. be measured. as well as a. sort of
calibration. Our new sampling method with 2 microtome seems quite refined bue
shovld be improved by a micro sumpler (o reduce the danger of contémination.

A better age cohtrol lias 10 bé achieved.

The morphologic fedture of Demospongiae is an. availabilicy of differ
cretory cells in their body. In White Sea sponge Hafiurea dijardini are loca
spherulous, globular and granular sccretory cells, But only spherulous:cells periets
into developing embryos and are saved within larvac right tip.to the first stage
metamotphosis (Hreskovsky & Gonobobleva, 2000). For understanding the role ol
these cells in larvae du*dopxncnt it 4s necessary to study chemical structure
granules. By histochemical staining of H. digiardini tissucs we have discovered thy
grarles of spherulous ot maternal cells maisitain cationic peptides and (o1) proteins
It is knows that these proteins are molecular factors of anti-infecticus resistin
against bacteria; fungi and othiers in different groups of animals. The functional tes|
of saltless cationic peptides cxiract from. H. -dijardini revealed an adtimicroh:
activity against I3, vofi-and Listeria_monocytogeves. This total saldless extract iy
sepatated into 40 fractions by HPLC. Then each fraction was tested against Ei.
and L. monogytogenes. Antimicrobial activity was shown in fractions. 11-15, 17, 215
and 37 against gram-ncgative F. wh ‘The individual fractions had shown:
aritimicrobial aciivity against gram-positive L. soioiyfugeriss. And the zone of
around hole where was the solute peptide fraction located was larger than i
with F. e, This mesns that for L. monaeyagenss killifig a lower protein coficentiati
is needed.
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CULTURE AND MOLECULAR IDENTIFICATION OF
PROKARYOTES FROM MICROBIAL COMMUNITIES IN'THE
DEMOSPONGES PSEUDOCERATINA CLAYATA, AXINYSSA SP.
AND RHABDASTRELI .4 GLOBOSTELLATAFROM THE GREAT
BARRIER REEF

SPONGES OF MUMBAIT (BOMBAY) COAST
B. G KULKARNI

Department. of Marine Biology, The Institute of Science, 15 Madam Cama Road, 400 03

Mumbai, India F. F. LAke%, T, LAYTON, M. GARSON#* & ]. A, FURST*

Muribai (Bormbay) the dsland:city situated on the west'coast of India, located i ficrobial
between latitude 18547 to- 19°04’ N, and Jongitude 72747’ to 72°56” E s one of the
heayily populated citics in India, Mumbai is encircled by a. shore area of 100

The costae arca of Mumbai was rich in faunal and floral diversity but with the
increasing pressure of utbanization and industrialization this biota has dwindled:
Duiing present investigation a- survey was carried out for recording sponges’ in
coastal waters of Mumbai, Teiills dautyloiea and Tethya hmowiinm ate the spot
speciés which are most deuse ialong the Muribai coast. Ecological studies ‘cariie
out on the idestificd sponges-ate discussed in detail.

# Department of Microbiol & Parasitology, -School of Molecular and
iences, University of Queensland, 4072 Brisbane, Australia

* Department of Chernistry, School of Molecular and Microbial Sciences, University of
Queensland, 4072 Brisbane; Australia

We investigated the diversity of the microbial communities in three sponge
species from the Great Barrier Reef - Prwadogerating cavata, Asinyssa sp. and
Rhabdastrella globostellata (formerly known as Jagpis sellifera). Sponge microbial
symbionts were cultured under laboratory conditions dnd. charicterized
morphologically. 763 tRNA genés wete amplified by PCR using both Archaga- and
Bacteria- specific primers, and resulting partial ot neat-completé sequénces analyzed
phylogénetically and with bioinfermatics. The majotity of Gram-negative bacteria
belonged to the o subclass of the proteobacteria. division within the Bacteria eg.
most closely related to: Roseibizm hamelinense, Paracocens sp., and the Grassosirea virginica
symbiont; but Gram-negative repgesentatiyes of other divisions of bacteria were.also
isolated such as one closest to Murizanda ruestringensis belonging to the Cytophaga-
Flavobacterium-Bacteroides division. We also isolated striins closest 10 Baoillus firmiis
belonging to the low % G+C Gram-positive Bacteria and to Arthrobacter sp.; and
Mimions sp. belonging to the high % G+C Gram-positive Bactesia. Thus
taxonornic diversity in tetms of presence of representatives of several distinet
divisions of Bactetia is quitc high'in these sponge communities even in tetms of
culturable organisms. The proteobacteria and low % G+C Gram-positive divistons
were present in all three sponge species. Some of the sponge bacterial isolates
showed the production -of mhibitory compounds which inkibited: the growth of
lawns.of [ i Bscherichia coli-and Stgj idermith
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DISTINCTION OF APLYSINA SPECIES ON THIE BASIS OF ITS:
SEQUENCE VARIATION REVEALED BY PCR-LINKED SSCP

F. R.M. LAMARRO¥, R. M. ALBANO** & G, LOBO-FLAJDU*

* Departamento de Biologia Celular e Gendtica, IBRAG, Universidade do Estado do Ri

de Janéiro (UER]), Ria Sio Francisco Xavier, 524 - PHLC, sala 205, Maracand, 20350
013, Rio de Janeiro, R]; Brasil. flavialamarao@bolcombr
* Depto. de: Bioquimica, IBRAG, UBR], Av. 28 de Setembro, 87 (fundos, 46 andi
20551-013, Rio de Jancito, R], Brasil

"The genus Aphuina Nardo, 1834 (Verongida) includes several specics from whi
secondary. metabolites. with biological activity were reported: The PCR-linked SSCP:
method has beén successively used by our group to'separate specics of spanges. Tn.
thits study we used total genomic DNA exttacted otit of samples-of Apfsina firka, A
caissara, A, canfiforois, A, aff, candifirmis and of an Aplysina sp. yer not-described, from.
the collection of Misen Nacional do Rio de Janeiro. (MNRJ). Tl region of the first
internal transcribed spacer (I181) in the ribosomal DNA (DNA) gene w
amplified by Polymerase Chain Reaction (PCR), The PCR products were snbjected:
to electrophoresis using the Single Stranded Conformation Polymorphism (SSC:
rechnique. The different migration pattetns yield from the distinct conformations
thie single DINA straid, reflect accurnulated mutations-in €ach sample-and cin
used to infer phylogenetic relationships between closc rclated taxa and as molecula)
markers on populgtion genetic studies. Our results allowed. the diagnosis-of Apfyina
species through the combined PCR-SSCP- method, showing the: viability of this
technique in the distinction of sponges.species. '~

Financial support: CAPES, CNPq and FAPER],
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GUITARRIDAE WITHOUT PLACOCHELAE DERIVED
MICROSCLERES (MYCALINA, POECILOSCLERIDA)
IS IT POSSIBLE?

C. LERNER®, . HAJDU, R W, M. VAN SOESTH* & B. MOTHES*

» Fundagdo Zoobotiiiica do.Rio Grande: do’Sul, Museu de Ciéncias' Naitais, Poriferos
Marinhos, PortoAlegre, RS, Brazil. bmothes@portoweb.comn.br
chlermer@portaweb.com b

#* Nusen Nacional, Dep
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"t Tastitate for Biodiversity and Fcosystens Dynamics (Zoological Museum), University
of Amsterdam, PO, Box 94766, 1090 GT Amsterdam, The Netherfands.
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de 1 brados, Universidade do Brasil. Rio de

The Family Guitarridae Dendy, 1924 is characterized by the presence of
placochelae or plachochclac-derived ‘microscleres often together with smooth or
spiny -isochelae or sigmoid microsclercs. Megascleres ate monactinal or diactinal
spicules with many intermediate forms. Exotyles can be present Afi ongoing
faunistic: sugvey dlong southeastern Brazil revealed the first known guitarrid devoid
of placochelae-derived microscleres; vy (bijplacochiclae; -coelodisks or tetrapocilla.
‘The sponge is fluffy, black (mosdy), yellow (rarely} or yellow with black spots
(often), with a spicular component Of (subtylojstylés and peculiar spiny isochelae,
only characterizable under SEM. The latter are considerably irregular, frequently
malformed, but indisputably telated to the small spiny isochelae of Guitara and
Tetrapoiifon, many morphotypes of which were described already. The
acanthoisochelag in the Brazilian sponge are rudimentary, but hedvily spidied. Spiscs
ate long; delicate, itregular, frequently sitdous. The shaft is thiii and the-lateral alae at
both extremiities malformed. The froatal ala¢ dre nearly inissing and almost touch
éach other. Thé absence of placochelae ot placochelze-derived mictoscleres hampers
an objective assignment of this species to a pasticular genus. However, it differs
from them in the presence of acanthoisochelac with long and delicate spines-which
dre siot clustered in-clumps as is the case of Guitarra itidica Dendy, 1916 and Guitarr
fimbriaia Carter, 1874,
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SPONGE LARVAE: THE BLUEPRINT OF A METAZOAN A TOW-COST AND QUICK METHOD TO DISTINGUISH PORIFERA.
SPECIES ON THE BASIS OF 1TS SEQUENCE VARIATION
REVEALED BY PCR-SINGLE-STRAND CONFORMATION

S. P. LEYS* & B, M. DEGNANY* POLYMORPHISM (SSCP)

* Depastment of Biology, University of Victoria, V8W 3N35, Vittorla, British Columl
Canada
** Dépdrtment of Zodlogy and Entomology, University of Queensland, Austialia

G. LOBo-Hagnu*, F. R. M. LAMARAOH,
T. VIEIRALYB$%, ]. J. MANSURK

C. R.GUIMARAES?, A, SALGADOP,
& R. M. ALBANQ#HEE

Development and metamorphosié of the haplosclerid demosponge Remierzs
were studied to determine how gastrulation occurs, and whether the primaty ge:
layers become inverted at metainoiphosis. . Embryogenesis occurs via unégu:
cleavage to form 2 solid: blastula of two' sizes of cells. Cellular migration of ciliaf
micromeres to the periphiery of the larva results iy a bi-layered embryo “and’
interpreted as gastrulation. Polazity is determined by the migtation of -pigien
containing micromeres to one pole; this pole later becomes thie posterior pole of thi

swimming larva. o Daata
d i sponsive i *+ Depto. de Bioquirnica, TBRAG, UER], Av. 28 de Setembeb, 87 (fundot, 40 andas),

The sponge larva is a highly differ . . . . ; -
environmental stimuli: Sharp changes in light intensity cause an abrupt straighte: 20551013, Rio de Janciro, R}, Brasil

and bending of long cilia that arise’ from the pigment-containing cells. at the postéin . R
polé. Video microscopy shows that the response allows the larvae to steer away fi The Fack of effective morphological markers together with limited data on
bright light. to darker ateas, such as under coral rubble, the habitat of fhe 'ld\ﬂ aspects of reproduction, life history, ecology and cell biology make the taxonomy of
sponge on the reef flat at Heron Island, Great Barrier Rccf Potifera a comphcnted wask: In a large, ongoing effort, to inventory-Brazilian marine
Larvae settle on their anterior pole and metamorphose into 2 juvenile sponge i sponge diversy, some taxa proved particulardy problematic for classical
5-7 days. Fluorescent labelling of the Jarva’s monociliated epithelial cells with the cél .. morphological Jdenuﬁcquon We have 2 ﬂPPlmd the polymetase chain reaction-based
lineage: marker CMFDA. demonstuates that thesc cells resorb their cilia, migeal ngle-strand conformation polymorphism method (PCR-SSCP) to detect sequence
intwards, and transdifferentate into the choaocyies and into oher cells of atiationt io the first and second intesnal anscribed spacess (TSI, 1T5:2) of
juvenile sponge. The cellular changes that Gecur at metamorphosis reflect th fibosomal DNA (iDNA). These polymorphic DNA sequences have been used as
xeorgamsauon and dedifferentiation of already differéntiated cells, rather i additional chatacters to sepatate species of the following sponge genera: Amphimedon
inversion of céll layers. This study demonstzates that sporigé developmient include Duchassaing & Michelottt, 1864 (Haplosclerida); Apjsina Nazdo, 1834 (Verongida);
ble hallmarks of embryogenesis — foimation. of a blastula: b Cliona  Grant, 1826 (Fad ida), and de- Laubenfels, 1932
cleavage and of a highly differentiated 2-layered larva by gastrulation —and provide (Haploscletida). The PCR-SSCP" method allowed us to quickly detect diffezent
2 means to relate the ontogeny of the sponge body plan to other animals. nigration pattens of Emgm?ms which reflect DNA sequence- variability; both for
individuals of different specics and for individuals of thie same ‘population. We
concluded. that the PCR-SSCP method is: 1) -useful to resolve differences at the
specics and subgenera levels; 2) simple, of low cost, fast; and non-radioactive; 3) it
needs. low amounts of tissue, as the tDNA transcription unit s present. in. the
genome in multiple copies; 4). it is excellent as a fast screening inethod for species
1dentification, dnd might thus be a useful tool to discriminate sibling sponge species

priot fo'sequence analysis.

* Depta. de Biologia-Celular & Genética, IBRAG, Universidade do Estado do Rio de,
Jangiro (UER]), Rua Sdo Francisco Xavier, 524 - PHLC, sala 205, Maracand, 20550-013,
Rio de Janeiro, R], Brasil. glhajdu@uerj.lr

 Universidade.do Rio de Janeiro (UNITRIO), Averiida Pasteur, 458 (prédio da Biologia),
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SPONGE FAUNA ASSOCIATED WITH WHITE CORALS FROM THE
WESTERN IONTAN SEA

C. LONGO, F. MASTROTOTARO & G. CORRIERO
Dipartimento di Zoologia, Universita di Bati, Via Orabona 4, 70125 Bas, Italy

‘Taxonomic composition and distribution of the sponge fauna associated with a
white coral bank were studied. The bank was located about 25 miles south of Cape
S. Maria di Leuca (Ionian Sea), at depths ranging from 400 to 1100 meters.

Coral samples were collected during 2001 from ten stations located at a distance
of about 1 km one from the other, using a collecting device (a wood cross with
attached net called “ingegno”) drawn by a boat. The samples consisted both of alive
and dead colonies of Lophelia pertusa (L) and Madrepora oomlata L. (Cnidaria,
Anthozoa) associated to form a thick calcareous texture.

Sponges were found in eight of the ten stations, mainly settled on dead colonies
of both coral species. Species richness sharply decreased according to depth, while
covering values were constantly low and not related to depth.

Twenty-nine species of sponges were recorded: twenty-seven Demospongiae,
one Hexactinellida, one Calcarea. Nineteen of them represent new records for the
Tonian Sea. Poecillasira compressa (Bowerbank), Latrunculia insignis Topsent and
Desmacella inornata (Bowerbank) are the most common species. The sponge
assemblage mainly consists of small or encrusting specimens. The few massive
specics, belong to Tetractinomorpha. Only two boring species (Cliona levispira
“Topsent and Cliona sp.) are present. The sponge assemblage here described shows a
notable affinity with those reported by literature for deep hard substrata of the north
western Mediterranean region: more than 40 % of the species found are reported for
deep-coral biocoenosis, and about 20 % are reported for deep rocks. The remaining
are species with a wide vertical range.

MORPHOLOGICAL CHARACTERIZATION OF HALICHONDRLA
AURANTIACA (SCHMIDT, 1864) (DEMOSPONGIAE,
HALICHONDRIDA) FROM THE BERLENGA NATURAL RESERVE

M. T. LOPES*, A. P. ALVES DE MATOS** *%* 1. FERRER*, M. ALMEIDA®* &
J. G. ML LEITAO**

* Instituto de Oceanografia, Depart, Zoologia ¢ Antropologia, Faculdade de Ciéncias da
Universidade de Lisboa, Campo Grande, 1749-016 Lisboa, Pottugal

#* Dep de B is, Faculdade de Medicina Dentéria, Universidade de
Lisboa, Cidade Universitaria, 1600-214 Lisboa, Portugal

#t+ Departamento de Anatomia Patolégica, Unidade de Microscopia Electronica,
Hospital Curty Cabral, 1050 Lisboa, Portugal

Halschondria anrantiaca (Schmidt, 1864) was described from the Mediterranean Sea.
It was thought to be a Mediterranean endemism until its recent finding in the NE
Atlantic (Portugal) by some of us. Tt is a rare species whose knowledge comes from a
few papers. In this work a morphological characterization of two specimens found in
Portuguese waters, including ultrastructural data and a comparison with Halichondria
panicea (Pallas, 1766), as well as some ecological data, are presented.

Samples of H. aurantiaca were collected in the subtidal zone of the Berlenga
Natural Reserve on the ceiling of a semi-dark cave (6 m), using SCUBA equipment.
Samples of H. panicea were collected in the intertidal zone of Praia de Ribeira d’Tlhas
(Portugal). Sponges were processed for identification following standard methods.
For electron microscopy, specimens were primatily fixed in glutaraldehyde in sea
water buffered with sodium cacodilate and treated with 5 % hydrofluoric acid for
removal of spicules. Further fixations in osmium tetroxide and uranyl acetate were
followed by epon-araldite embedding. Thin sections were contrasted with uranyl
acetate and lead citrate and obsetved in a Jeol 1008 electron microscope.

Two massive orange specimens were studied. Skeletal architecture is the typical
one of Halichondria Fleming, 1828. Oscules, together with superficial aquiferous
channels, form a star pattern characteristic of H. aurantiaca. Comparison with
Mediterranean specimens involving both morphological and ecological aspects was
performed. An ultrastructural study of one of the specimens is presented.
Comparison with specimens of H. panicea revealed an overall similarity of cell types
and sponge organization. Two distinctive features of H. awrantiaca were the
accumulation of very elongated symbiotic bacteria near the canals and choanocyte
chambers, and a relatively high density of spherulous cells with large dense granules
associated with spicule aggregates, these features were not found in H. panicea.
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CHIARACTERIZATION OF GENETIC MARKERS FOR IN ITRO
CELLLINE IDENTIFICATION OF TIHE MARINE SPONGE,
AXINELLA CORRUGATA

FIRST RECORD OF STRYPHNUS MUCRONATUS (SCHMIDT, 1868
(DEMOSPONGIAE, ASTROPHORIDA) IN THE NE ATLANTIC

M. T Lopis*, A. D ALVES DE MATOSH % & J. G. M. LEITAQ**

1. V. LopEZ, C. L PETERSON, R WLOUGHBY, A, E. WRIGHT, E. ENRIGHT,

= Inistitato de Oteanogiafia, Depatt. Zoologia ¢ Antropologia, Faculdade de Ciéncids S. ZOLADZ & S. A. POMPONI
Univeisidade de Lisboa, Campo Grande, 1749-016 Lisbos, Pottugal

#+ Departamento de Biomateriais, Faculdade de Medicina Dentdrda, Universidade’
Lisboa, Cidade Universitiria, 1600-214 Lishoa, Porragal

#r+ Departamento de Anatomia Patoldgica; Unidade de Microscopia Electroni
Hospital Curry Cabeal, 1050 Lisboa, Portugal -

Division of Biomedical Maride Research - HARBOR BRANCH Oceanpgraphic
Inistitution - Ft. Pierce, Florida 34946, USA

The matine sponge Axinedla corrgata-is being developed as a model organism for
in wir marinc invertebfate research. Molecular genctics methods such as' DNA
fingesprinting (ahplified fragment length polymorphism o AFLP), SSCP (sisgle
stranded corfotrnation polymorphism) and. single locus DNA sequence analyses
were apphied to this model to. teee the primary objective of identifying positive A1,
copgati Specific moleculat markers that will 2id in verifying cell identity # vifm, and
distinguish sponge cells from potential microbial contaminants. The extent of intia-
and interspecific variation in these markers from. geogzaphically distinct samples of
A, cormgars and closely related sponge taxa was also assessed. Two novel nuclear loci
along with intervening transcribed spacer (ITS) regions of nuclear fRNA were
charactefized, although the latter appearcd to. better meet piimary mather criteria,
such as taxoriomic specificity and high frequency of derection (via PCR) from
diffeicat individuals {0 > 40 and cell cultutes. Phylogenetic and phylogeographic
anlyses of IS DNA sequences helped clarify tasonomy and also suggested species
boundaies between and among Western Atlantic and Eastern Atlantic/Indian
Ocean A wmugata and Axinellidae. samples. Patterns of geactic vasiaton have
impostant implications. for the systematic, evolution, arid chemical ccology of .
corrugata and related axinellids and are discussed.

"The genus Sisphuas Sollas, 1888 is xepresented in the NE Atlantic by two specie
S. fortis (Vosmaer, 1885) and 8. porderysys (Bowerbank, 1866). A third oney
neronatus (Schnids, 1868), is known from the-Mediterranean Ses, where'it secms
e a common species. :
In a sponge survey carded out in Jime 2000 in the Berlenga Natural Reser
(Portugal) we found 5. murosais. This is the first record of the species outside th
Meditetranean  Sea. In  this communication e present a2 motphologic
charactexization of the Portuguese specimens. i
Tro massive black, hard and hispid specimens were found in 2 superficial cave
m); at Hhéu Maldito (39725 N, 9° 30" E) on vertical rocky surfaces, undei attenugted.
or rather reduced ight conditions. Specimens were' processed for light microscoy
following standard methods. For electron microscopy, speciniens were. peim:
fised in plutaraldelyde in sea water buffered with sodium cacodilate and treated s
5% hidrofiuoric acid for reiioval 'of spicules. Further fixations in osmium tetro:
and uranyl acetate veere followed by epon-araldite embedding: Thin sections
contrasted with aranyl acetite and lead citrate and observed i a jeol 1008 electx
microscope. Sponges are similar to Mediterranean specimens in what concerns ¢
inotphology and skeletal oxganization. A detailed sicule description was performed,
Electron microscopy: The mesohyle is composed of  seticulitn of very 1
collagen fibers and is-packed with numerous symbionts, sometimes associated s
cellular -elements. Spherulous cells containing large granulés with . micrograny
substructure are scattered in the mésohyle, possibly representing the pigmenitar ce
Choanoeytés suffered severe damiage in thie studied specimens in spite of the usc.o
fixative that provided fair preservation of other speeies in the same area, suggest
that they may be unusually sensitive. .
5. mroronatus and 5. ponderasus axe sympattic species. They can be distinguished
their dichotriaencs,and by colour. In 5. maeroratus the protoclads are longgr than ¢
deuteroclads and its black colour is 4 rather constant feature that does not scemn
depend on the light istensity.
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keleton directly below thie polyps. In the cases in which the angle was nlppmp;ﬁ
or Interal advance, sponges grew less against certain speces of crustose e}tgae, CS orls
nd hydrocorals, some of -which ate knewn to be. good space'compcu[{:;s.s ome
ncristing gorgorians; zoanthids and sponges were able to oya;gfow d mcpﬁne%
ssues. There was also little or no Tateral advance of the sponges in steep byl icined,
Gwer or shaded surfaces. In conclusion, the proxitnate factors responsil ch 03 ©
éurrent gates of lateral excavation-and advance of the studied sponges agleh ] }e sz_nge
6 confrontation, the amount of incident fight, and the competitive-ability of
neighbour being excavated.

NEW ASPECTS ON THE BIOLOGY OF THE EXCAVATING
SPONGE COMPLEX CLION.A CARIBBAEA-C, LANGAFE-C. APRI¢

M. LOPEZ-VICIORIAX, 8. ZEA* & E. WEIL**

* Instituto de Investigaciones Marinas y Costeras — INVEMAR, Cerro Puata de By
0001 Santa Marta Magdalena, Colombia

** Depattment of Marine Sciences, University of Puerto Rico, Islas Magueyez Marin
Laboratoiy, P.C. Box.908, 00667 Lajas, Puerto Rico

Excavating: sponges burrow into calcium carbonate skeletons and substra
Geomorphology of coral reefs, oyster banks and other limestone substrata ca
modified substantially from their bioeroding activity. In the Caribbean Sea there
complex of dark brawa, zoosanthellate sponge species (variably reported as G
caribbasa, C. langae ox C. aprics) which encrust the surface of calcium catbofiate
substrata, being able to both excavate and advance laterally against live tissues:
many specics of recf-building comls. These sponges penctrate the skelet
immediately below the.coral tissucs, weakening their suppot. Coral tissues ‘may th
slough off or be bitten by corallivorous fish, allowing further advance byl
sponges. To complement the study on the biology of two species of the compl
and their interaction with' some- reef otganisms, 190 individuals were marked 4
followed for. one yeat from:2001 to 2002 in two. cotal reef areas of Colombia.in-thi
Southern Caribbean. Multiple comiplerhentaty observations of the sponges
substrata.and their neighbors were also thade. Steel nails were driven in the spon
boundaries and the Jateral advance and vertical descent of the sponge tissues were
measured after six- and twelve months. Fragments of sposges, substrata -and
neighbors were collected and - fived. Tn the laboratory, fragments were cut with
circular diamond saw to be observed directly under miagnification, ot to. bé
embedded in sesin, cut, mounted on slides, and ground and polished, to be observed:
under transmitted light. It was found that the most frequent growth stage for C
Jamgae was the beta stage (fully cacrusting). € gprica. occurred only- in the O stage
(papillae in various stages of fusion) in- teefs of the continéntal coast of Colombii.
while in oceanic reefs of the S Caribbean the B stage (encrusting with scattéred:
bits of free substratum) was predominant. In both species; 2 Y.stage not previously
described was found. In this case, once the sponges have encrusted the entire
exposed surfiice of their substratum, not being able to further advance laterally, their
tissues thicken and frequently their sutfaces are colonized by epibiotic zeanthids:
Contrary to other excavatiag sponges Which reach thie gamma stage, these species do
a0t scem to continue the vertical penétration of the substratum, being restricted to
the uppermost 1-2 cm. In rubble, papillated C. gpriza grow tissue-extensions that bind.
fragments’ across several centimeters, confotining an agglutinating Y stage. The
greatest lateral advarice for C. fangae was 10.2 cm in G months, and for the B stage C:
aprica.2.2 cm in 6 months. Vertical rates of advance were within the limits of
measurement precision (max. 1-2 mm in 6 months). The sponge coral boundaries
which ‘had minimal of nall lateral ‘advasice were those in which the angle of
encounter was lower than 180 degrees. In these cises the corals had been ablc to -
grow above. the advance plane.of the sponge, avoiding’erosion of the supporting

T e
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COMPARISON OF RNA EXTRACTION METHODS FROM SPONGES

E. W. MAAS & V. L. WEBB

National Institute of Water and Atmospheric Research Ltd, Greta Point, P O Box 14-
901, Kilbirnie, Wellington, New Zealand

Molecular biology techniques are increasingly being used in sponge systematics
and other areas of sponge research. Sponges are known to produce a variety of
chemical compounds that are known to inhibit downstream applications of both
DNA and RNA, such as PCR and RT-PCR reactions. Therefore, robust methods
that allow for downstream application of both DNA and RNA need to be
developed. RNA by nature is unstable and easily degraded by environmental
RNAses. Previously RNA was d using idine thiocyanate, but more
recently this has been tended to be replaced by less hazardous chemicals.

Three extraction methods were compared including TRIzol® reagent
(Invitrogen), TRIzol® reagent plus the extraction columns of the FastDNA® Spin
kit for soil (Q-BIOgene) and the FastRNA®Green kit (Q-BIOgenc). We
investigated these extraction methods in terms of yield of RNA recovered and
quality of RNA as measured spectrophotometrically and by gel electrophoress.
Presence of inhibitory compounds was ascertained by the ability to produce double
stranded cDNA using SuperScript I1 reverse transcriptase (Iavitrogen).

Results indicate that all methods were able to extract stable RINA that could be
converted to cDNA. However, the size of RNA, amount and ratios varied between
the methods. The FastRNA®Green kit extracted 700 pg per gram sponge (wet
weight) compared to 181 and 560 pg per gram sponge (wet weight) for TRIzol®
with spin column and TRIzol® only respectively. The size of RNA as analysed by
gel clectrophoresis was similar for all three extraction methods. The SupetScript™
choice system for cDNA synthesis (Invitrogen) was used to convert 4 pg of each of
the total RNA to cDNA using Oligo(dT). Yields of cDNA varied from 900 ng to
500 ng of cDNA with the FastRNA®Green kit again showing the best performance.

In conclusion the FastRNA®Green kit produced not only largest amount of
th)\lA per gram of sponge sample but also the highest quality based on conversion to
cDNA.

GEMMULAR MORPHOLOGY, PERSISTENCE AND DISPERSAL
STRATEGIES IN A CORVOSPONGILIL.A SPECIES FROM THE
WESTERN PALAEARCTIC

R. MANCONI*, T. CUBEDDU*, H. A. A. SAADALLA**, M. ROSSI***, C.
FERRETTI** & R. PRONZATO***

* Dipartimento di Zoologia ¢ Antropologia Biologica dellUniversita, Via Muroni 25,
17100 Sassari, Italy

** Biology Department, College of Education, Baghdad, Iraq

#+ Dip.Te.Ris., Universita di Genova, Corso Europa 26, 1-16132, Genova, Italy

In the framework of a biodiversity evaluation in the river Tigris catchment basin
(Mesopotamia, N-E Traq) freshwater sponges were recorded from eutrophic lentic
waters. Specimens were ascribed, according to skeletal and gemmular diagnostic
traits, to the genus Conospongilla Annandale, 1911 and belong to a species probably
new for science. This first finding in the Palacarctic region reduces the disjunction in
the geographic range of this widespread genus known till now from the Afrotropical,
Oriental, Nieotropical and Nearctic regions. The analysis by Scanning Electron
Microscopy (SEM) highlighted the existence of two gemmular morphs diverging for
distribution within the sponge body, architecture, and functional role. Sessile sub-
oval gemmules, with lateral foramen and gemmular theca of compact spongin, ate
grouped at the sponge basis and some of them strictly adhere to the basal spongia
plate. Free sub-spherical gemmules, with apical foramen and pneumatic layer in the
gemmular theca, are usually scattered in the choanosomal skeletal net. These two
gemmular morphs appear to drive cryptobiosis towards different survival strategies,
improving, respectively, the regeneration of the mother-sponge in situ by sessile
gemmules and the species passive dispersal The trait “gemmular dimorphism”

displayed by some species of the genus Corvospongilla diverges from the gemmular
monomorphic condition typical of spongillids, metanids and potamolepids in which
the single gemmular morph perform both roles of propagule and resistant body.
These results stress the problem of the systematic status and phylogenetic
relationships of the genus sharing the traits “free gemmule with pneumatic layer”
and “sessile gemmule with a compact spongin theca” with, respectively,
Spongillidae-Metanidae and Potamolepidae.
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PHYLOGENY AND EVOLUTION OF CALCAREOUS SPONGES:
MONOPHYLY OF CALCINEA AND CALCARONEA, MULTIPLE
MORPHOLOGICAL CONVERGENCES, AND THE PRIMITIVE
NATURE OF AXTAL SYMMETRY

FRESHWATER SPONGES ASSOCIATED TO SUB-LACUSTRINE *
HYDROTHERMAL VENTS (NEW ZEALAND)

R. MaNCONTH, C. E. J. DI RONDEF, K. HISSMAN®#,P. 8TC
B. JONES*#¥, T. CUBEDDUY & R PRONZATO %

M. ManNUEL¥, € BORCHIELLING E, ALIVON®¥, N BOURY-ESNAULT**,
J.Vac ¥ & Y. LE PARCO

* Dipatimento di Zoologia ¢ Antropologia Biologica dellUnivessith, Via Mironi 2

07100 Sussari, Traly

* Institute of Geological & Nuclear Sciences, PO Box 31-312, Lower Hutt, Ne  Service de Biosystématique, Univesité Pierre et Marie Gurie (Pasis 6), Batirnenr B, 7ine
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Méditetranée, UMR-CNRS 6540, rue de Iz Battesie des Lions, 13007 Matseille, France

Because calcarcous sponges are triggering renewed interest with respect to basal
metazoan evolution, 4 phylogenetic framework of theif internal relationships is
néeded to clarify the evolutionary history of key morphological characters. For the
first time, we hiave atiempied o code iotphological variation at the suprageneric
levl within Calcispongia. We show that very few phylogenetic information can be
retrieved from. the cladistic analysis of marphological charactets. Noteworthy,
morphology cannot help to. resolve the long-standing disagreement about the main
subdivision of Calcispongia, i.e. between a classification based upon. the aquiferous
system (H la/Hi [2)"and an altecnative classification based upon
cytological and embryological characters (Calcinea/Calcarones). We then analyze 188
and.28S fRNA data, alone 2nd in combination with morphological charactess. The
monophyly of Calcispongia is highly supported. The monophyly of both Calcinea
#and Calcaronéea is retreved, while the data strongly reject the competing

Homocoela/Heterocoeld hypothesis. The topology obtained within. Calcaronca
suggests that majot rearrangements. of the current classification: scheme will be
needed in the future. In particular, the well-supported polyphyly iof the genus Syeon
- will have nomenclatural consequences. The phylogeay is used to assess preliminary

hypatheses about the evolution of a few important morphological characters:

Charactérs of the skeleton archi are highly 1 lasic, rogether with
- characters of the aquiferous system. On the contrary, axial symrhetry seems t0 be

primitive to-all Calcispongia. The latter conclusion potentially has deep implications
on considerations of eatly body plan evolution in Metazoa.

) 1

An by thie sit ible Jazs of ol hyd ystem:
Lake Taupo, New Zealand, tesulted in the discovery of two hydrothermal vent ficl
(T'e Hoata and Te Pupu). Elevated concentrations of silica, salt and hydrocatbo;
togethier with high temperatur¢s (44°C) characterised watess at a depth range of 12
173 mi. In thesc environmental conditions, benthic communities wese:dominated:
extensive cover area and biomass. In some aze
layed.a notabl (15 x 25 cm), showing a miaximum density of 25
and covering 60-70% of the available substrata tepresented |
inactive chimneys-dnd rocky crops. The'walls of the chimneys recovered from
sites are tich in Mn;, Hg; As, S, Sb, Tl, Ba, and Zn and arc dominated by amorpho)
silica, silicified diatoms, and strands of filamentous: bactesia. [ sitn observa
show that the sponges range in body shape from enérusting to' massive. Their colo
was white with pinkish and bluish patches suggesting a symbiosis with bactei
Dermal membrane within living speci ppeated notably detached from:t
underlying -tissues' suggesting. an active watexr pumping. The limited sampled:
specimens were frozen and soine fragments-uséd for LM and SEM fospholog
analysis of skeletal architecture, spicules, and when present, larvae and gemmul
Skeletons -and spicules are characterised by comparable traits in all samples. Ty
gemmules found i one sample enabled us to ascribe thesé sporiges o the po
known geaus Heterirofuls Penney & Ricek, 1968- endemic of the Australian-New
Zealand Regions. Vatiations in body shape.could be interpreted as differeat gro
phases in the life cycle, or different species, The few sponge samples and the abseac
of gemmules did not allow a definitive identification at a species level. -Sponge:
appeat to perform a Key stiucturing role of the benthic community in these extre
habitats, according to' the presence of = tich associated fauna ‘of protozod
annelids, ostracods, copepods, amphipods, and other taxa not identified at presea,
This record suggests that Spongillidae ate able to successfully. colonize sub-lacusts
hydrothesmal vents as also reported for Lubomirskiidae in the depths of the L
Baikal. Additional dives are needed to evaluate sponge biodiversity at the-spe:
level and to better und d the life style ics selected by these sponges
survive, and thrive, in such extrére environments.
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THE ROLE OF SPONGE NATURAL TOXICITY
IN COMMUNITY STRUCTURE AND DYNAMICS

RESULT COMPARISON OF TOXICITY BICASSAY AND
COMPOUND QUANTIFICATION IN DYSIDEA AT.ARA AND
IRCINIA VARIABILIS

ot
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ve, 645, 08028 Barcelona, Spain

* Department of Aquatic Beology, Cenitro de Hstudios Avanzados de Blanes (G5
Acceso 4 Cala $t. Francesc 14, Blanes 17300 Girona, Spain
" Istituto -di - Chimica. Biomolecolare: (CNR), Via Campi Flegrel, 34, 80078 Pozsix
Npoli, Ttaly
Both antifouling and space competition functions of secondary metabolites may
make their production relevant for community ‘structure and dynamics; We
investigated whether sponge toxicals (le. natural toxicity) play seme role in
structuring animal-dominated communitiés. We rélated rmean’ toxicity of: benthic

- communities. from Mediterranean caves with several abiotic parameters suchi as
itradiance, water movement and organic matter in the water. The study was cartied
out in Jure and Novembeér for assessing seasonal vasation. We also correlated
community toxicity to structiral parameters of the community such as & diversity,
defection of species toxicity by Microtox®. We also quantified palinurin, the mg “mean patch size and number- of significant. positive contacts between species (e
metabolite of L. sariabilés, in speciméns. from several habitats, The concentrations; “contacts which wete more frequent than it would be expected according to species
this metabolite ranged from 0.75.% t6 1.75 % of sporige dry weiglit. With thesa abundance). The relationships of community toxicity with abiotic and bietic
miethanol extracts used for pnljnu.rjn quantification; we tan the Microtox® assay:: : parameters greatly varied in differént caves. In Cabrera cave (ocated in an
found a'positive significant regression betieen toxicity (negative with respeat 1o oligotrophie-environment) the only p that p d a sigai corielation
BC50) and concentration of this metabolite. Pure -palinurin was tested at the with toxicity twas the of positive associations, and this cotrel wasg
concentration present in the pure extract assayed and the toxicity recorded w negative. In contrast, in Medes cave (located in an eutrophic environment) mean
higher than that of the methanol extract: Palinutin is the main secondary metahol : m‘cicity of communities correlated positively with irradiance, alfa diversity and mean
that confers toxicity to I sariabilis, as avarol conferred it to D. asmra. Our xeg patch'size. The significant relationship detected between toxicity and fhe- percentage
confirim that the standardised Microtox® assay is an accurate and repeatable too] of significant positive assoclations is an indication of the importance of neighbours
assessing the toxicity of crude extracts and pure- metabolites of matine species. to partially explain the toxicity variation recorded. We also telated the species natural
method is faster and easiér to perfotm than chemieal quantifieation even when taxicity to the non-random positive associations featured by each species at every
sponge chemistsy is knowr, and is appropriate for studies on varlation in niiny community of each' cave scparately. ‘As we found at the Community level, Grly
toxicity in 2 range of environmental conditions. Although in the species studied hq sponges. from Cabrera: cave displayed a significant negative corrclation with the
the bioactive responses of the main metabolites were similar to those of the ci sumber of significanty positive contacts. In contrast, sponge species from Medes
extracts, analyses of the latter arc ‘preferable in preliminary screenings to: avoid cave did not have this relationship. The significant siegative cotrelation between
texicity caused by minor metabolités be disregarded. fmean toxicity of sponge-dominated commnnities frotm Cabrera cave was stronger
than the same cotrelation at species level, indicating a species-specific variability in

the response: and the existence of other factors that may influence the associations.
The less toxic sponge species tend to be in contact with more species than those
with -2 higher toxicity. It'is known' that intér-species interactions dre not sifnple
Ierarchical but non hierarchical competitive nefworks. Thus, 4 toxic species may
interact with many other species and its toxicity does not mecessatily represent a
generalist mechanism of competition. Taken together our results show a complex
pattern in wlich the relative importance of toxicity varies with species; community,
season ang cave, However, they also indicate that naturdl toxicity-may play 2 decisive
tole In. structuring benthic communities, despite it has rarely béen considered in
previous community studies.

We assayed two melhods, the Microtox® assay and chiemical quanuﬁcnuon
assess the tiatural toxicity of two sponges whose secondary chémistry
Dyiidect avara and Irsinia variabiis: We vsed Microtox® to compare the toxicity
acetone and methaniol extracts of D. amra versus that of the'major metabolite of

as-toxic.as pure avargl. We conclude that the toxicity of T. anara is mainly due
avarol and that methanol rather than acetone extracts are. more suitable. fo;
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FREQUENCY OF SPONGE AND CORAL COLONIES ON THREE RE!
HABITATS OF THE RAJA AMPAT ISLANDS, INDONESIA

S. A. MCKENNA

Conservation International, 1919 M St. N.W., Suite 600, 20036 Washington DC, USA.
s.mckenna@conservation.org

The Raja Ampat Islands in Papua Province, Indonesia, have some of the most
biologically diverse coral reefs in the world with very low anthropogenic impact.
This provided a unique opportunity to examine frequency of sponge and coral
colonies across three habitats: fringing, platform and sheltered reefs. T sampled the
macrobenthic community at 1m intervals on four 25 m transects placed at two
depths (4-6 m and 18-20 m) on each reef site. Variation in frequency of both coral
and sponge colonies was high. As expected, frequency of coral was higher than
sponges across habitats. Sponges were more common at the deep than shallow
depth on the fringing and platform reefs. The sponges, Phyllaspongia lamellosa and
species of Dysidea, were the most frequently observed during the survey. Boring
sponges, Cliona spp., were found to be locally common at one fringing reef site in the
North Fam Island region.

REVISION OF PLEUROCHORIUM ANNANDALEI (PORIFERA,
HEXACTINELLIDA)

L. L. MENSHENINA* & K. R TABACHNICK**

* Moscow State University, Physical department, 117218 Moscow, Russia
“* Tnstitute of Oceanology Academy of Science of Russia, Nahimovsky 36, 117218
Moscow, Russia

Pleurochorisem annandalei, known previously from the N Indian Ocean, has now
been found to be widely distributed in the W Indian Ocean as well. Two new
subspecies of P. annandaki are described. Discovery of a more complete, branching
specimen and examination of its spicule content show that Pleurochorium has a much
more complex body form than has previously been accepted. The type of tubular
branching observed in this genus cannot be considered dichotomous or any of its
variations, but should be interpreted as a regular emission of tubular branches from
the side of the wall. Hence the genus should be retained in its present position
within Chonelasmatinae. The new data allow refinement of the diagnosis of this
genus and clarification of differences between the subfamilies of Euretidae.
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SPONGE DISTRIBUTION IN CAGARRAS ARCHIPELAGO. : PORIFERA FROM THREE OCEANIC ISLANDS OFF
RIO DE JANEIRO, BRAZIL NORTH EASTERN BRAZIL

L. CCMONTEIRO & G. MURICY F.C. MORAES & G. MURICY
Jfuseu Nacional/UFR]. Quinta da Boa Vista s/no, 8o Cristévio, 20940-040 Rio de

Departamento; de Invertebrados — Musen Nacional/UFR].. Quinta da Boa Vista:s/:
Janeito, Brazil. fmoraes@mn.ufri br; muricy@acd.ufyj.be.

Sio  Cristévio. 20940-040, Ris de Janeito, Biwzil. lcmonteiro@muaufry
muticy@acd.uft] br.

Reicent studies 6n the taxonomy of sponges from oceanic islands off Brazil have
raised significantly- the numbet of species previously known in the ares, including
several new species. The islands studied here; Atol das Rocas (AR), Fernando de
Norosha (EN) and Sio Pedro € Sio Paulo Asclipelago (SPSP), have preat
environmental, scientific, economic and strategic value, being classified respectively
as Biological Reserve, Nationial Park aid Environmental Protécted Area. They have
gissinct geomorphological fearures and range from 260 to 1010 km from malaland.
Thesc tslands wete visited by the authors:in 1996, 1998, 1999, 2000 and 2001,-and
were sampled. from 0 to 50 m: depth. by SCUBA and free diving. A total of 376
4nd thé three islands which form a group of sheltered sites. Cluster analysis-us specimens. were collected ‘and are’ deposited in the Porifera Collection of Musew
Bray-Curtis coefficient on quantitative data in Palmas Island allowed distinction: Nacional-Universidade Federal do Rio de Janeiro; 154 of them from AR, 121 from
three groups of samples: overhangs, shallow horizontal surfaces (6 m depth), a; TN and 101 from SPSP. Underwater photegraphs were taken with 2 Nikonos V
vertical walls plas deeper horizontal surfaces (17 m depth). Sponge abundance camera; 35 mm and-close up lenses, 1:1 extension tube and SB-105 strobe, using
eater in overhangs (15.3 ind x tn-?), which were .dominated by Protosuberites Provia 100 film. Taxonomic identification wds made by comparison with the
(33 % of the:sponge individuals'in this habitat) and Clathring sp. (23 %). Abundanc Jiterature and musetm $pecimeris. The 92. species recorded hefe represent two
was reduced in vertical walls (8.0 ind x m?) and decp hotizontal surfaces: (4.2 in classes (Deémospongiae and Calcarea), 13 orders, 40 families and 60 genera. At least
o7, Pachjehaling. sp. dominated the deep hotizontal. surfices (43 %), wher six species ate new to science, including Clathrina sp.1, Clathrina 5p.2, Plakortis sp-1,
Clathtina sp. domiinated in the 6vethangs (19 %). Shangon’s-diversi overhal Plakartis sp,2, Plakortis sp,3, and Aphsina sp. Clathring sp:\, Plakortis sp.1 and Aphsina
(H'=1.5 mits x.ind1), vertical walls (H?=1.5 nits x ind '} and deep lionizontal surface sp. have only been registered to Atol das Rocas, and Clathrina sp.2 is endemic of Sio
(I’=1.2 nits x ind1) were not significantly different (P< 0.05), whereas-in. shall Pedro e Sio Paulo so far. Fernando de Notonha showed the highest sponge divessity
horizontal surféces the sponges were-s antly less diverse (H'=0.25) and:Jes (53 spp), followed by Atol das Rocas (#4 spp), and Sio Pedro ¢ Sdo Paulo
abundant (21 ind x m?). Shallow horizontal surfaces. wete' dominated by Archipelago had the lowest (21 spp.). The majority of species identified in: this study
Hymeniacidon heliophila (70 %). The results indicate that 1) wave action affects Fom AR (40) and SPSP (15) are new records to the ateas. The sponge species from
composition. of sporige species; 2) depth is 2 more important “factor™ striici these islands are picbably more than those here présented, - therefore further
sponge communities in horizontal than in vertical surfaces and overhidngs; and collections and a more detailed taxonomice study may increase their total number.
substate inclination has a stronger infiuerice on the speciés composiion ant
abundance than on the diversity,

In this study we deseribe the stiuctite and distribition of the sponge corriny
in Cagatras Archipelago, Rio. de Janeiro, Brazil. The archipelago has three/mia
islands (Cagarra, Palmas and Comprida) and four islets. ‘Qualitative samples Wi
taken through SCUBA diving from January 2001 to February 2002 in the
islands and two Islets. Quantitative samples were taken in 51 quadrates of 0.2
from Decernber 2001 to February 2002 in Palmas. Island. Cluster analysis s
Jaccard’s coefficient on qualitative (piesence/absence) data grouped the twoiisk
(Lage dd Cagatra and Filhote da Cagarra);, whicli ate more cxposed to wave action

Pellowship FAPER] and CNPg,

Financial support: CNPq, FAPER], FUJB.
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“and of reef fishes point to the former-as one of the richest areas in Brazil. Finally, the
clustering of the State of Rio Grande do Sul {¢a. 29-33° §) with the Patagonian
egion is not.unexpécted. Brazil’s éstreme south is mostly devoid of shallow-watei
ard substrates, thus making the influence of colder waters éven more notorious. St.
‘Peter’s & St. Paul's Rocks and the State of Paraiba form a basal polytomy possibly
due to ' their small lists of species.

A NEW LOOK ON THE BIOGEOGRAPHY OF BRAZILIAN. M
SPONGES (PORIFERA, DEMOSPONGIAE)

B. MOTHES®, B, HAIDU**, C, LERNER*, G. MURICY®*, C. M. M. SILvATE
G. 8. CARVALITO#**

* Fundacio Zoobotinica do Rio Grande do Sul, Muséu de Ciéocias Naturais, Paiife
Matinhos:  90690-000 Dotto  Alegre, RS, Bzl bmothes@portowebic
chlerner@portowebicom.br
*# Musen Nacional, Depattamento de- Inverttebrados, Universidade; Fedesal do Ri
Janeiro, Rio de Janeiro, R}, Brazl hajdu@acd.ufijbr; mudicy@acd-ufii.br

#5* Instituto de Biociéncias da Universidade de Sio Paulo, Sio Paulo, SP; Brazi
silva@pottoweb.com.br
=+ Pontificia Universidade Catdlica do Rio Grande do Sul, 90690-000 Porto Alép
RS, Brazil: gervasio@puces.bi

The biogeogtaphy- of Brazilian marine demosponges has been studied in
1970°s and early 90, The recent growth of the knowledge on sponge diversity
Brazil may allow-the detection of possible new biogeographic areas in the Bras]
coast. ‘This study is discussed here based on an analytical perspective. The units'
analysis were 15 coastal states, spreading from Ainap4 in the north; to Rio Grand
do Sul in the south’ (Scrgipe and Parand states have no published recofds), plus:

oceanic dechipelagos of Fernando de Noronha, and St, Petér’s. & St. Paul’s Rocks

thies Mid-Atlantic Ridge). The Caribbean and thie Patagonian region were used:’
ouigroups. Political states were chosen as area units, as collecting data is of
zestricted to these (richest Challenger Brazilian station reads only “off Bghia™). Oy
300 species records had their occurrences tabulated, 111 of which were found,
occur in more than one unit arez, and, were thus nsed as characters for a Parsim
Andlysis'of Enderticity (PAE); ron in the computot program Hennig 86. Tio-m
patsimonious trees weré obtained (246 steps, CI-45, RT-48),-which makes cléar l
lasge amount of homoplasy preseat in the data. A successive weighting - schemn
(SWIS) was adopted generating a single tree (CI-67, RI-80). States o the north of th
country {ca. 2°8-5N), viz. Amaps, Pard and Maranhdo, formed 12 monophylel
triplet, already apparent prior to the SWS. These are all under the influence of th
warm North Equatorial current. Interestingly, eastern Brazil and Fernando ‘dé
Noronha (ca. 2-9%5) clustered with the Caribbean fauna (also prior to the SWS), thi
suggesting a ‘discontinuous. distribution of thiis biota. The possibility cannot. be
dischrded though that this fnight have Happéned thiough some phenofmidniy
analogous to “long-branch attraction™: There-are another two majot clusters in, the
outcome: central and southeastern Brazil (ca. 12-2998), a sister clade to the previous
one mentiooned, and the extreme south (under 2998). The former comprises
known transitional biogeographic area, the northern limit of which found here
surprising, as it inicludes the State of Bahia clustered with the States of Rio de Janeir
and ‘of 536 Pavlo. Again, “long-branch attraction” could be an explanation. At the
base of this clade are the States of Espitito Santo (ca. 18-2205) and of Sarita Cataxiiia;
(ca. 26-29°8), from which smaller species lists are-available this far. Lists of molluscs
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SPONGES OF THE N-NE. BRAZILIAN CONTINENTAL SH:!
(PORIFERA,DEMOSPONGIAE, POECILOSCLERIDAY

B. MOTHES*, B, HAIDU**, C. LERNER* & R. W. M. VAN SOESTHH

* Finddgio Zocobotinica do Ric Grande do Sul, Musen de Ciéncias Naturais, Potife

Matinhos, 90690-000 PortoAlegre, RS, Brazil. bmothes@portoweb:éom
chlerner@portowebicom. bt
= Musen Nucional, D dé Invertebtados, Universidade do Bragil

Janeito, R}, Brazdl, hajdu@acd.ufe be
*% Institute for Biodiversity and Ecosysterh Dynamics (Zoolegical Museund), Unr
of. dam, 1090 GT A dam, The Netherland: i

uva.nl

Knowledge of the Brazilian shallow-water poeciloscletid fauna tanging from:
state of Amapé in the far north, to the: state 6f Maranho is limited to a-few recor
made by Collette & Ritzler (1977), Hajdu & Desqueyrous- Faundez: (1994) %

Mothes, Hajdu & Van Soest (2000). Tendal (1973) wotking on material gatheréd b
the Albatross Swedish Expedition described Chondrocladia albatrossi from deep-wate]
(4474-4430 m) off the coast of the state of Ceard (02726’ N / 3926 W to 02°24'N.
39°12’ W). In the present study, eight species are described, four.of which arend

species,-and two are fiew fecords for the area. The studied specirnens were collecte:
between 23 and 103 m depth between the ladtudes 04°13N and 02°17°S and it}
losigitudes of 50°317 W - 41°37° W, off the coasts of the states of Amap4, Patd
Maranhio, duting the Federal Governament Oceanographic Cruises: Comis;
Pesca Norte I (DHNM, R/V “Almirante Saldanha”) and Comissio Marar
(SUDENE, fishing trawler “Barco Pesqueiro 1V), in 1968.and 1973, respectiv
(Kempf, 1972). The studied miaterial has been deposited in the Porifera collectior
of the Museu de Ciéncias Naturais (Fundagiio. Zoobotinica do Rio Grande do-Su
Dotto Alegie, Brazil) and the Zoological Museum of Amsterdam (Usiversi
Asnsterdam, Amsterdarn, Netherlands). Skeletal slides and dissociated spicile mor
were made following Mothes-De-Motaes (1978) arid Mothes (1996), The SEM stud
was made according to-Mothes & Silva (2002). An annotated comprehensive list

provided of poecilosclerids sponges collected and previously recorded from the ate:
studied. A key for the identification of the brazilian poecilosclerid species is inclode:
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MOTLECULAR MARINE BIOTECHNOLOGY WITH SPONGES

W. E. G MULLER* & F. BROMMER™

2 Instieut fiic Physiologische Chemie, Abteilung Angewandte Molekulasbiologie,

Universitit Mainz, Duesbergweg, D-55099 Mainz, Germany WMUBLLER@maii UNI-
Mainz-DE

#» Biology Institute, Dept. Zoology, Universitit Stuttgart, Pfaffenwaldrring 57, D-70569
Stuttgast, Germany

Members of the phylum Porifera contain the Inrgest number of bioactive
compounds among all Metazoa. However, despite. the large number and the high

variety of ‘structarally different natural products only very few of these marine

secandaty metabolites have been tested in clinical trials, Se far ara<A a desdvative-of
ata-U, isolated ‘From. the sponge Tectitethya crypta is the osly secondary metabolite
which has been. approved for human application in clinics. Some. other sponge
metabolites, including avarel havé reached clinical evaluation.

Tt became clear that the limitéd availability of latger quantities of refined starting
matesal ffom a certain sponge species for extraction of bioactive compoutids is the.
major cause for the low attractivediess of such Jaty metabolites for ial
exploitation.. Four routes can be followed to obtain greater amonnts of sponge
sccondazy metabolites. Farst, chemical synthesis; this approach has successfullly been
undertaken but, in-many cases, requites many steps with only low- yields. Second,
cultivation of sponges- in the sea, in mariculture. In general, the mariculture of
sponges for commercial use has a long tradifion. However, only the cultivaton of
bath sponges. was successful and realized profits. Only very recendy fatming of
sponges in 2 subtainable manncr, following the mles of the Agenda 21 (United
Nations - Sustainable Developmént; www.un.otg/esa/ sustdev) for the production of
bioactive compounds has:been started. Third; the cultivation of sponge specimens iny
a bioteactor has been investigated during the last. yeats. Fourth, the productien of
secondary metabolites in bioreactors using sponge cells in culture (in analogy to the
production of bioactive ds from bacteria and fungi) is another rouie that
indicates progress. The fist successful approach to show that sponge cells can
proliferate and grow i sitre was récently begun with the démosponge Suberiter
domininda. Oné crucial step-towards a solution of this problem was the finding that
single sponge cells, obtained by dissociation of sponge: tissue, have lost their
telomerase activity and hence their potency for an (ulimited) cell division. After
formation of aggregates the cells regain telomerase activity-and with this their growth
potential; these cells also aze able to differentiate in the aggregates. Such assemblies
were termed primmorphs. In addition, and finally, cloning of the functional genotiie
of the-sponge Swuberites domuncidda will be performed to approach the production of
recombinant, lw-moleculat weight bioactive compounds sponges.

of the “C -German

‘This work has been p d-with the it
Center of Excellence (Biotecmarin)”.
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NEW PERSPECTIVES ON FARMING OF PHARMACEUTICALLY
RELEVANT MEDITERRANEAN SPONGES. PRELIMINARY
RESULTS OF AQUACULTURE IN THE BAY OF CALVI (CORSICA)

J. MULLER, M. EISINGER, M. PAS

, P. VAN TREECK & H. SCITUHMACHER

Institute of Ecology, Dpt. Hydrobiologie, University of Essen, Universititsstr. 5, D-
45117 Essen, Germany :

Marine sponges have been recognized as an attractive source of numerous novel
compounds exhibiting bioactivity.

Main difficulties in processing these metabolites for pharmaceutical purposes,
howevet, arise from the high amount of raw sponge material needed for extraction
and isolation of the relevant compounds. To protect natural sponge populations
from harvesting and over-exploitation, ## sifu sponge aquaculture is still the most
practicable and promising method to produce sufficient sponge biomass.

Within the EC-funded NOMATEC project a new farming method is developed.
Some common Mediterrancan sponge species with potential pharmaceutical
relevance have been taken in culture at depth between 12 and 20 m. Cuttings are
farmed in mesh. Survival and growth rates are investigated applying two different
observation methods (drip wet weight and projected body area).

The here presented preliminary results of the first project year show that our
mati-culture units are a promising tool for sustainable farming of sponges for bio-
medical purposes.
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THE UTILITY OF NUCLEAR MARKERS FOR PHYLOGEOGRAPHIC
ANALYSES OF PLACOSPONGLA

S. NICHOLS

Depattment of Integrative Biology, The University of California, Berkeley, A 94720
California, USA

Marine sponges often have broad distributions despite the fact that their larvae
do not persist in the plankton for more than a few days. Sponges also asexually
reproduce via budding and fragmentation and little is known about the passive
dispersal of adult fragments. We can make few predictions about sponge/atea
relationships because of our incomplete knowledge of sponge dispersal potential
Traditional morphological characters are not variable enough to resolve the fine
scale phylogenetic relationships that are necessary to address dispersal potential
within clades. Similarly, mitochondrial genes that are informative for
phylogeographic analyses of many metazoan lineages ate nearly invariable between
closely related sponge lineages. Recently, the internal transcribed spacer (I'TS) region
of the nuclear genome has proven informative for phylogeny reconstruction at some
levels in marine sponges. Sequence data from the globally distributed clade of
Placospongia. similarly indicates that ITS is informative at some levels of sponge
phylogeny, but intra-individual divergence combined with incomplete sorting may
limit utility in intraspecific phylogeographic analyses. Here, I compare topologies
resulting from maximum parsimony analyses of partial 285 tDNA and ITS sequence
data. Phylogeographic analyses using molecular sequence data may finally shed light
on how far sponges actually disperse, and what types of barriers prevent them from
dispersing farther.
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CHELLULAR ORGANISATION AND DYNAMICS OF BODY: fagnd thix{ Y/extexlllsiém}s‘ which can extend ex%emel;‘])lo;i and are abblc to at;ach tg
o A -~ substrate: We called them “scout extensions” (type 11). This type can be transformet

EXTENSIONS AND THEIR P,U TATIVE ROLE IN MOVEMENT 0} to a type we called “guide extensions™ (type 1?15 characteﬂ?ell’i Dby thickening and a
TETHYA WIHELMA, high cell density s well as an exparided basis at the: junction to the sponge body.

Combining these observations with ddditional ones on the vefy high degree of
morphological reartangement activities in T. wilhelna, we postulate that the body is
i ” or “flowing” on this. extension. type III by extensive local cellular

reotganisation. A schematic hypothetical movemnent model is presented.

M. NICKEL & F, BROMMER

£ Idring

Bislogisches Tnstifut, Abrelung Zoologie, U Scuttgatt, P
70569 Stuttgart, Gerinany: michael nickel@po-ubi-stuttgatt.de

Though several works on the dctive movement of sponges have been carried
duging the last century, locomotion of sponges has.not drawd much attention

“motionless™ animals, Nevertheless, from. some ‘works it can be estimated that
sponges locomote, even if the speed of motion is so low that it is extremely diffx
to detect. Among the faster locomoting sponges, specimens. of the genus
display the highest movement activity. For ourinvestigations we used the recetil
described species Telya wilbelma Sara, Sard, Nickel & Britmmer 2001, which inthal
several aquariz of the zoological garden “Wilheliva® of Stuttgart at high popula
density. Like othier species of the genus, T: wilkelma features the production of I
thin' body extensions. Since, these are dble to attack’ to suirour
substrate, ‘they have been discussed to be the origin of the movemient. Our W
focused on the cellular ion of the body By immunofluores
labelling and confocal laser scanning' microscopy -(cLSM) we chatacterised:
morphological structure of the extensions. In addition we retrieved data orf
cellular dynamics i siio by digital or analog-to-digital time-lapse micioscop:
recording; Titne-lapse observation on a macroscopic level on whole animals in’th
aquarinm habitat and on attachment points of the extensins supplemented:
‘microscopical data.
Beside the bundles of strongyloxeas and, anisostrongyles, thé body
T. wilfehpa ate_swuctusally built by @ limited number of cell types, wlnch
addressed as. pinacocytes, granulose amoebocytes, multipolar fasiform cells an
extrernely long (up to 200 pm and more) slender, fusiform actinocytes (myocyfes)
The lattet type cotes thie body extensions at very high numbers together with thi
spicules, both arranged more or less in parallel. Ir iz titmie-lapse- microscopy verifi
the'sliding telescope imechanism for the elongation ‘of the'body ektensions. At
magnification the dysamics-of the actinocytes was recorded. Contraction ‘and achiv
movement of the actinocytes was demonstrated. From our observations ‘w
postulate that the sliding movemenr of the strongyles originates from a conttactio
and movement cycle of a-s¢t of actinocytes. How this fs co-ordinated needs fucthe
fescarch.

Though thany exténsions may origindte to anly difection, the specimens fnoy
only to one direction When locomotion is - initiated. Neither s the direction
movement linked to a higher number of body extensions, fiot ate the exténsions.ab
to move something towards the sponge, Both indicate that locomotion does g
otiginate from contraction of the body extensions. Nevertheless, they scem to. play:
role for the movement, Macroscopic observations tevealed three types or stages
the body extensions. Beside the well known extensions producing buds {type 1y ¥
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3-DIMENSIONAL SPONGE IN I"'TTRO CULTURES: CURRENT
APPROACHES AND PERSPECTIVES

M. NICKEL, E. ESCHBACH, W. ZUcI
F. BRUMME]

, S. LEININGER, M. GOTZ &

Biologisches Institut, Abteilung Zoologie, Universitit Stutigart, Paffenwaldring 57
70569 Stuttgart, Germany. michael.nickel@po.uni-stuttgart.de )

In vitro sponge cultivation is one possibility to increase access to bioactive
compounds produced by sponges or their associated microorganisms. Beside this i
uitro cultures can be used for experiments on physiology, motphogenesis
spiculogenesis and various other fields of basic sponge research. Anyway the
biotechnological background is the main driving force of recent research on i s
cultivation. Tn our recent research we have laid emphasis on the development and
advancement of 3D sponge i st culture (3D-SiviC) systems, using maialy
Mediterranean sponges. ' i

Our group has been involved in the development of the Primmorph® culture
system in which dissociated sponge cells are reaggregated to produce small
multicellular which can be incd as floating el or nctac};ed to
culture dishes or special designed culturing substrates. In this way the aggregates can
be maintained for several months and used for experimental procedures to
determine optimal culture condition and medium composition. The Primmotph®
method has been applied so far on many sponge species by us and other groups.
Recently we adapted the method of sponge fragmentation to the conditions of i
vifre cultivation and established a method to regenerate the fragments in closed
systems under controlled conditions. We have recently shown that cultivated
fragments (“Fragmorphs”) of Chondsosia reniformis can be maintained for more than
one year. During this period significant changes in morphology and histology take
plac. Though cellular density decreases, most probably due to insufficient
nutritional supply in the preliminary culture medium, remaining cells are viable
Requirements and methods for cell viability checks as well as examples of available
molecular and metabolic markers will be presented and discussed. The major aim for
our ongoing research on 3D-8iviC systems is to develop suitable culture media and
nuttitional strategies as well as to test growth promoting substances and culturing
substrates. Basic physiological research on sponges will be indispensable to
understand the needs of sponge cell communities in artificial environments and thus
influence the progress of sponge biotechnology significantly.

This wotk was supported by the German Federal Ministry of Education and
Research (BMBF) through the project Center of Excellence BIOTECmarin (F 0345D).

MULTIDETECTOR X-RAY COMPUTED TOMOGRAPHY AS A NON-
INVASIVE TOOL FOR BIOMETRIC STUDIES OF SPONGES:
EXAMPLE SUBERITES DOMUNCULA

M. NICKEL*, M. SIDRT¥, A. KUITNER**, A. KNOPP** & F. BROMMER*

+ Biologisches Tnstitut, Abteilung Zoologie, Universitit Stuttgast, Pfaffenwaldring 57,
70569 Stuttgart, Germany. michael.nickel@po.uni-stuttgart.de

#r Abteilung fiir Radiologische Diagnostik, Eberhard-Karls-Universitdt Tibingen,
Hoppe-Seyler-Ste. 3, 72076 Tiibingen, Germany

Though X-ray computed tomography (CT) methods have been mainly developed
for medical imaging and material science they have also been used in marine ecology
to study environmental pollution problems and in marine biology to determine the
structure and age of corals as well as the porous structure of a Mediterranean pre-
coralligenous structure. Except some trials to determine excavating sponge body
volumes the method has never been used for sponges. For our recent work we used
multidetector computed tomography (MDCT) to image living specimens of Suberites
domuneala associated with hermit crabs. The individuals have been collected with
permission in Rovinj (Croatia) and kept in seawater aquariums in Stuttgart. For our
investigations living sponges were transpotted to the University of Tiibingen in
batches of 5-7 animals in approximately 50 1 of seawater. For imaging in MDCT-

. ® - ® -
prototypes (Siemens Somatom Series: VolumeZoom™ and Sensation 16°, Siemens
AG, Forchheim) the specimens were transferred to 1 litre plastic containers which
were mounted to the head holder of the machines. Spiral x-ray scanning was
performed using an “inner car mode” at various intensity settings and slice thickness
between 0.6 and 1.0 cm. Serial sections have been reconstructed and stored in the
DICOM 3 file format. Image processing and rendering of 3D volume- and surface-
models were performed on a Silicon Graphics Workstation using 3D-Virtuoso -
Software (Siemens AG, Forchheim) or on a PC using “3D-Doctor” (Able Software,
Trial Version). Pseudo colour representation of the serial sections as well as the 3D
reconstruction allows immediate recognition of differences in density, e.g. by canal
structures or incorporated foreign material. Real-time 3D-handling at the
Workstation using computer controlled shutter glasses enables to view the model of
the individuals by any desired angle in the volume rendering mode (VR). Virtual
sections in any direction, length measurements and volume calculations are possible-

MDCT aliowed us to determine ## vizo the position, size, condition of the snail
shell initially used by the hermit crab. In most cases, it is possible to determine at
least the taxonomic group if not the genus of the snail shell. The helical living tube
of the hermit crab built by . dorzuncula can be visualised as well as the detailed body
structures of the crab itself. In the case of large crab-sponge association the crab was
no longer inhabiting any part of the shell, but only the helical tube, since the opening
of the shell was too small. In case of younger crabs the helical tube was not that
extended and the cavity of the shell was still used by the crab.

The sucface structute of 5. domuncula with its oscula as well as its internal
morphology of the aquiferous system can also be visualised by pseudo colour
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However, the method is limited to- the Jarger capals and cannot visualise single:
nor canals of smallest di None-of the speci of S. was darna
by the procedure and all of them were brought back to their aquaritm habitat.

MDCT is ari excellent method 1o perform biometric and structural eéxaminal
OF §. domanoula and other sponges.

This work was supported partly by the German Federal Ministry of Education
Research (BMBF) through the project Center of Excellence BIOTECmatin (F 0345D)
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THE INFLUENCE OF THREE SPONGE SPECIES ON THE
SETTLEMENT AND GROWTH OF BRYOZOANS

G. K. NISHIYAMA & G. J. BAKUS

Departriient of Biological Seicnces, University of Southern California, Los Angeles,
90089-0371 California, USA

The influence of thtee sponge ‘species (Aeriosbalina hoiper, Plakoriis lita, and
Kestospongia vansoesti) on.the settlement of two species of bryozoans was investigated
during the summers of 1996 and 1998 in a coral reef off Mactan Island; Philippines.
In an earlier study these three sponge species were demonstrated to. release
allelochemicals that were toxic to'specific hard cotal species. Settlément plates made
feom Mactan Stone (a local substratim) Wwere set out at the study site:in. June 1996
fora one-month period. Plates were' hung from a rack.dnd for each plate either one
of the sponge species or 2 control {2 synthetic sponge or an actylic stick)-was placed
néar each plate’s surface. The sponge treatments had no significant effect on the
bryozoan densities on the plates. One bryozoan species was, however, significantly
staller in the. 4. hogperi treatment-as compared to the: control plates. The other
bryozoan ‘species was also significantly. smaller than in coritrol treatments when
exposed to X. mansesti. To detcrmine if sponge allelochermicals were responsible fox
the settlement patteins observed, another settl study was conducted beginaing
in June 1998-where settlement plates wete-constructed from acrylic. Instead of whole
organisms, chemical extracts from each sporige species wete incorporated. inte' an
agar gel, whichwas placed.in plastic holders and separately affixed to each plate. The
extracts:slowly leached from the gels exposing.the plates to sponge allelochemicals
for a ten week period; This release was.not quantified. Control$ wese comprised of
plates with gels lacking extracts. As with the Mactan Stone settlement plates; the
densities of both species of bryozoans were not affected by the sponges. However,
one species of bryozoan experienced 4 reduction in size wlien exposed to extracts
from X, viansoesti as compared to bryozoans on the control plates. The sponges A.
bogperi and P Jira had no influénce on:eitlier density or size of the two bryozoan
species, This study d d how sponge allelochemicals could infl the
growth of neighbouring organisms.
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NEW RECORDS OF MARINE. SPONGES (PORIFERA,
DEMOSPONGIAE) IN “THREE ISLANDS OF THE SOUTH
WESTERN ATLANTIC

K. V. V. DE QOLIVEIRA, M. A, DI CAMPOS, J. L. CARRARO, C. B. L
B. MOTHES

Fundagio Zoobotinica do Rio Grande do Sul, Muscu de Ciéricias Naturais, Porifeto
Afarinhos, Rua Dr. Salvador Franga, 1427 - Jardim Botanico; 90690-000: Parto Alegte,
Rio Grande do Sul, Brazil karina@vantcom.br; micpoa@hotmailcom:
jono homail.com; chlerner@pottoweb.com.br; bmothes@portoweb,com br

In Santa Catarina’s coast (southern of Brazil) sponge fauna studies are scarce an
limited to- tidal zones and isolated atcas. Knowledge is restricted to a few recotd:
made by Volkmer-Ribeiro & Mothes-de-Moraes: (1975); Mothés-de-Moraes (198
Mothes & Lerner (1994); Lerner (1996, 2001); Lerder & Hajdu (2002). With. the aim’
of contributing to-the undetstanding of shallow-water sponges in the south-west
Adlantic, we surveyed several localities where Porifera hiave never been studie
before; The samples wete collected by scuba diving in Coral Island, Moleques do-Sul;
Island and Cachoeira-do Bom Jesus beach, all situated close to Florianépolis (27°5(
S/48°30” W). The water temperature was between 16° to 25°"C and the depth
between 2.5 to 16. m. The taxonomic stdy was made based on skeletal slides,
dissociated spicules triounts and SEM study. The ‘samiples are deposited in. th
Porifera Collection of the Museu de Ciéncias Naturais, Funda¢io. Zoobotasica d
Rio Grande do. Sul, Poito Alegrc,(B:iz\i}xlé/e cotld exainine 28 specimens that ar
distributed in seven familics: Clionidae Gtay, 1867; Suberitidae Schmidt, 1870
Trachycladidac Hallmann, 1917; ’Rfrsp’a'ﬂiidac Hentschel, 1923; Dictyonellidae van
Soest, Diaz & Pomponi, 1990; Callyspongiidac. De Laubenfels, 1936; Dysideida
Gray, 1867. Five species-are new to the science.
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FEEDING SPONGES IN BIOREACTORS: WHAT DO THEY EAT?

g*

R. OSINGA¥, 2. H. BELARBI** & R. H. WyrE
* W i i v, Food and Biop Engi ing Group, PO Box 8129, 6700
BV Wageningen, The Netherlands.
“* University of Almeria, Department of Chemical Engineering, E-04071 Almeria, Spain

Information on the feeding biology of sponges is impottarit for the developfitent
of controlled sporige cultures in closed bioreactor systemis. Qualitative aspects of;
feeding, ie. the appropriate. mimicking of the natural food composition, and
quaatitative ‘aspects of feeding (finding the optimal amount of food to obtain
maximal growth) are considered as key factors for successful culture. Our work
during the last few years has, focused primatily on quantitative aspects, using the
wopical Demosponge Psendosuberites andrewsi as a model organism and several
mictoalgae species as food, Promising results' were obtained when explants of P
andrewsi were fed with the marine diatoth Phacodachylim tricornotnm. The food was
supplied either as intact algac or as a fltered crude estrict. Growth (measured.as
inciease i tnderwater weight) was found in both cxpetiments. ‘The, explants fed
with intact algae increased up 1o 255 % (average naderwater weight) of the initial
weight in 45 to 60 days. The explants fed with crude extract increased to an average
of 200 % of the initial weight in 30 days: These results show that it'is possible:to
grow a sponge-using a single microorganism species as a food source. In addition, it
was demonstrated that sponges are also capable of growing on noi particulate food.

‘The relevance of non particulate food for sponges 'is further discussed.
Calculations based o 1i data and 1t of food availability in natural
systems and public aquatia indicate that tany sponges would suffer from starvation
if they would depend solely on thie uptake of particles such ‘as bacteria and algae.
Blucidation of the nature of the pool of non particulate: organic material in natutal
systems and its role in the feeding biology of sponges is an interesting area for
further studies related to the design of controlled sponge ciltures. in bioreactors.
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ASSOCIATED MICROFLORA AND ANTIMICROBIAL ACTIVITY Q)
THREE SPECIES OF MARINE SPONGES

K. PADMAKUMAR

Department of Aquatic: Biology ‘and Fisheries, Univeisity of Kerala, Kasiavatto
Trivandnum-605581, India

The heterotroplic bactesial population associated with 3 species of mati
sponges, Awinella tensidigitita, Dysideis Derbassis and Sigmidoisa fibulata inhabiting a co
reef of the south-east coast of Tndia was enumerated, The fotal heterotgp)
associated with 4, lensedigitate recorded a maximum. of 4,81 x 10# CFU g and Fo!
D. herbavea it was 6.44 x 108 CFU g, but for 8. fibulata the population was 8.11 xT
CFU g. The bacterial population of ambient watcr ranged between. 3.82 10> and
1.43:%-104 CFU ml'L. The compoa)tlon of bacterial genera was dominated by 142,
(3145 %), followed by P (185 %), Flanobictersiing (1331 %), Aeromon
(1169, %), Copmebasterim (9.68 %), Miowooccus (9.27 %) and. Bacills (645 ). Thi
vibrios were d of Vibrie fitieus (55:13 %) and. 17, alginolyticns (20'51
%0) as dominant species, in addition to 7, dhaterae (5,13 %), and . frssheri (2.56°%
The evaluation of antibacterial activity of sponges revealed that . teridigitata as the
most active species inhibiting 46.75-% of the total isolates. On the other hand,:D;
ferbacéa inhibited 24.19 % and' 5. fibwldla was active over 8.87 % of the bacteridl
isolates. Interestingly all the Bawiliui Strains were sensitive 1o the sponge metabolif
but Vibris showed highest susceptibility (80.77 %) and Prsdomonds was the mast
resistant species. The range of susceptibility varied with sponge spécies. Though the.
sponges are chemically defended againist bacteria, there exists effective’association of
both resistant and sensitive strains; especially vibzios that ate the most dominant and:
most sensitive associated bacteria.
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GLYCEROL ETHERS IN MARINE SPONGES - BIOMARKERS OF
ARCHAEA AND SULFATE-REDUCING BACTERIA

T PAPE, M. BLUMENBERG, V. THIEL & W. MICHAELIS
Institute of Biogeochemistry and Madne Chemistry, University of Hamburg,
Bundesstrasse 55,20146 Hamburg, Germany

Sponges ste corsidéred to-be the most ancient metazoans and are lknown to host
diverse mictobial communities. Numerous studies were petformed to characterize
the phylogenetic distributions of sponge associated microorganisms (SAM). In
particular for the Demospongiae it was shown, that most of the SAM belong t6 the
domain Bacterla compisc a varicty of phylogenetic groups. Recently, symbictic
psyehrophilic Creratchiaea were also defected in Demospongiaé (Preston: ot al,
1996).

In a recent comprehensive stady based on lipid bigmarker data we suggested-a
close affinity of Hexactinellida to Archaea, whereas bacterial communities were
dominant among Demospongiae (Thiel # w/, 2002). In ordet to get further
information on the phylogenetic affiliations of SAM we continued our investigations
of inicxobial biomarkers. Hete we present the occurrence of mono.alkyl ether lipids
and dialkyl diglycerol tetraether lipids il sponges-of the classes Hexactinellida and
Demosponglae:

While topretioid “digljcerol tetraethers are diagriostic for tetnbets of the
Atchaes, prokaryotic as well as eukatyotic sources are discussed for glycerol
monoethers and their natural derivatives in sponges.

(1) Substantial amounts of acyclic and cyclic, biphytanes (C40 isoprenoids), which
are indicative of representatives of marine non-thermophilic crenarchacotes, were
observed after cleavage of the tetracther lipids in the axinellid and hexaciinellid
sponges (e.g. Phakellia wniilabrins; Aslosacens' cE. mitsk., subclass Fléxasterophora).
These results substantiate the presence of associatéd Archaca in Hexactinellida. To
our knowledge, this is the fist chiemical repott on the presence of sponge associated
Archaea'in general.

(I) Mono alkyl glycerol cthers were found in the Demospongiae. Previous
studies -reported the microbial synthesis of non-soprenoidal mono alkyl glycerol
efhers in Bacierda affiiated with the deeply diverging ordefs Aquificales and
Thermotogales and in the sulfate-reducing Bacteda Desiffjsarcing variabilis and
Desuforbabins. annignus. T our sumples these: erher Jipids are’ present in highest
amouis in inorphological “compact” Demospongiae like members of the family
Geodiidae, which'are considered to contain defise bacterial populations within their
oxygen-depleted tssue. Sulfate Reducing Bactetia (SRB) are an integral past of their
symbiotic communitics, and in addition, enrichments of mone alkyl glycerol ethers
were observed for sponges comptising relatively high amounts of biomarkers for
SRB: In-conttast to previous studies we suggest, that these unusual cther lipids are
not solely produced by tié host organisms and that esssential pestions are derived
from sponge associated SRB.
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TAXONOMY AND PHYLOGENY OF THE GENUS AGELA ‘
(PORIFEERA, DEMOSPONGIARE, AGELASIDAE) IN THE SOUTHE]
CARIBBEAN SEA

F. J. PARRA-VELANDIA¥, 8. ZEA* & R, W. M, VANSO

* Universidad Nacional de Colombia (Depam\memo de Biologia), INVEMAR,
Punta dé Betin; Saata Mazta, Colombia. ho(@inve otg.co, szea@invems S
** Zoologisch \[uscum University of Amsterdam, P:O. Box 94766; 1090
£ dam, The Nett d it uvanl

The genus Agelas (Porifera, Démospongide, Agelasidae) is an initeresting groty
closely related tropical sponges, whose extraordinary morphological similari
contrasts with a yet uncertiin phylogenetic rclauom}up with other groups
demosponges. Tts great diversity in the Caribbean Sea-(14 species, vs. 8 species in
Indo-Pacific) and. the existence of geographically distinet morphotypes in sever
species, has led us to hypothesize the occutrence of a Caribbean radiation of:
genus during the Neogene, possibly related to the closing of the isthmus of Panam:
and the subsequent changes in sea-level during the glaciations of the northes
heisphére. To test these hypotheses, we undertook an extensive samplingin sev
localities throughout the Carbbean, to obtain morphological, biochemicalz
moleculat data to reconstruct the phiylogeny of ‘the genus and associate!th
brarching events with Neogene history. In this papes, we present the taxosiom
description of the species existing in the Southern Caribbean: and a prelimina
cladogtam based on morphological characters. Samples were obtained from seye
localities in Venezuela, the continental coast of C olombm the 8an Andrés
Providence Archipelago (Colombia) in the ; f
Specimens were observed and photographed ## sifw and fragments. of them collegf
From the fraction fixed in 96 % cthanol, to be used in the morphological anal;
clean spicule mounts: wer¢ made, as well as dehydrared and stained thick sectiof
mounts for microscopical examinatiosi of the skelcton: Seven species, were collect
and described: Agelas dlathrodes; A. cittina, A. coniférs, A. diggar (brown motphotyp
orange-morphotype), AL sptrum; 1. suenires and A. wiedenmayers. While most spe
show a rather constant morphology throughout the sampled localities; there-is
strong geogtaphical as well as local vadation in .A. conifera. In this species in $ome
ateas there are locally unique morphotypes, but in others’ there are’ two or thr
morphotypes coexisting. sympatrically. The latter is indicative of the existence
mote than one species or of 4 complex of species. The morphotypes'of 4. dispata
mosphologically quite distinct and do, not coexist within' the same geographical ar
in the Soutbern Caribbean. However, their sympatric occurrence in. The Bahami
indicates that they are different species. Morphological characters -are now bein;
analyzed and polarized to reconstruct the internal phylogeny of the group.
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WHAT CAN SPONGE CHEMISTRY TELL US ABOUT SPONGE
ECOLOGY?

J. R PAWLIK
UGNCW Center for Marine Science, 5001 Masonboro Loop Road, Wilmington,
28409North Carolina, USA

Sponges are- important components ‘of benthi¢: matine ecosystems and are
particularly abundant on Caribbéan coral reefs. Over the past decade, my research
group has studied the effects of sponge secondary metabolites in determining the
distribution of sponge species through their functions as chemical defences against
potential predators; competitors and pathogens. Our results’ divergéd from
traditional views that the impact of fish predation on Caribbean reef sponge
Populations Wwas. mininal, dcmomtmtmg ‘hat spongivorous fishes, including parrot
fishes, feed preférentially on cl ded species, lihiting thém to cryptic
habirats and refugia. Genesalist preddtory fishes were deterred by sponge chemistry,
but niot by structural ¢lements, toughaess, ot the outritional qunlm of sponge tissuc.
In general, potential invertebrate predators (crabs, sea stars) were deterred by-the
chemistry of the same sponge species that deterred fish predators. Well known
phcnomem from studies of the chemical ecology of terestrial plants and insects
were not apparent for sponge species we examined: we found no evidence of
aposematic (warnifig) coloration, of differential elaboration or induction’ ‘of
metabolites; or of biotansformation of précutsots into' detertént compounds. Most
recently, we have used a novel technique to test the ability of sponge metabolites to
inhibit the overgrowth of adjacent species: extracts of 6 of 20 species consistently
inhibited overgrowth by.sponge competitors, while extracts of 3 species consistently
promoted overgrowth. Jield surveys corrobarated thesc assay results, demonsteating
that the former 6 species were‘infrequently involved in contact interactions, while
the: latter .3 species were frequently overgrown by other sponges, suggesn‘.ng an
associational:defence.

Our restlts may be important for urderstanding recent changes in Caribbean reef
ecasystems. General ‘overfishing (trappitg, netting) on some reefs may ‘climinate
spongivorous fishes (patticularly angelfishes and parrot fishes), allowing some
chemically undefended sponge species to grow unchecked. If some of these species
ate competitively dominant (through fast growth, or by virtue of chemical defences),
they may out-compete adjacent sponges and corals for space. Altematively, selective

“spott” fishing. for piscivorous fislies (barracuda, groupet, snapper, grunts) may
eliminare predarors of spongivorous fishes, resulting in their increased populatiors,
and more intense predation on sponges. Therefore, fishing activities may altée
sponge and coral community structure through direct and indirect means.
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AN UNKNOWN POESCILOSCLERID $SPONGE IS INVADING TEH
GULF OF MORBIHAN (SOUTH FRENCH BRITTANY)

T PUREZF, B, PRERIN®*, §. CANTERON® & N. BOURY-ESNAULT*

* UMR-DIMAR, Centre d’Océanologic de Marscille, Station Matine d’Endoume, Rui
1a Batterie des Lions, 13007 Masseille, France
#HLAUBS, Université-de Bretagne Sud, 1 rue de Ia Lo, 56000 Vannes, France

An unknown Poescilosclerid sponge has been observed for the first time in‘ithe
Guilf of Morbihan'in 1999. Since then, this sponge, which seems: to- have a.%
dynamic, becomes very abundant with tens of latge specimens, Considering severil
iteria, this.spongeé is thought to be an introduced speciés: (1) it is new to thear
(2) its distribution is tather localizéd; (3) from the first localized stition, its spre
follows a logical pattern; (4) it has a ‘stong téndéncy to proliferate; (5) there s
potential introduction source (aquaculture-farms) close at hand. An ecological survey
18 running.

For the moment, the taxonomic status of this sponge is quite obscure, It
yellowish, encrusting to massive and its thickness may reach 50 cm: The surface
rather sinooth, often colonized by epibionts and exhibits an excessive muc;
production. Oscula are not detectable. The skeleton is plumo-reticulate. Megascletes
are mainly represented by acanthostrongyles of two differest sizés, 180-240 pm:a
260-330 pm, and few acanthostyles, 260-300 pm.. Microsclerés are repfesented
two “antagonistic” types : palmate chela, 25-60 um, and onychaetes, 55-90 um. The
last-chiaracter is only kngwn from the family Tedaniidae. Actually, we are thinking
at least a new genus. The 285 rRNA sequences will help us to demonstrate the
affinity of this sponge with the Tedaniidae oran other family of the Poesciloscleridd:
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o INSITU COMPAi{ATIVE STUDY OF SEVERAL MEDITERRANEAN

SPONGES AS POTENTIAL BIOMONITORS OF HEAVY METALS

T, PLR1%,; P. REBOUILLON & J. VACELTL

Centre d’Océanologie de Matseille, Station. Marine d'Endoume, Tuc de la Batterie des
Lions, 13007 Marseille, Frince

The: heavy metals conteat of sponges is investigated in‘order to assess their
suitability 23 biomonitors with regard to their concéntration-‘ability, inter-individual
variability and indication: of pollutant bicavailability. The coticentration of 10
clemients is determined in six species of imassive Demosponges well represented in a
poliuted dnd @ clean site: Cliona iridis, G i vis; Chondrosia rentforneis, Spongia
officinatis, Spongia qgarivina and Agelas orvides. Wide interspecific variations are observed
between, them, no doubt as 2 result of their morphological and physiological
diffcences. Cliona wiridis appears to be unique with regard to the. highet
concentrations found for several clements, especially'Cd which is'from 42 to 375
umes more concentrated than in the other species. However, this species displays
highly variable results and gives a rather poor image of the level of contamination of
the sites, as ouly’ three trace clements out of ten have a significantly higher
concentration in the polluted site. Three species, 5. ofiinadis; 3. agariiina and A
oroides, which give 2 consensual indication of ‘the ‘mefals bioavailability, with
sufficicntly igh and homogenous concentrations, appear 1o be well suited for
consideration in the overall assessmenmt of the health of assemblages: from
Mediterranean rocky habitats.
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CELL TYPES AS TAXONQMIC CHARACTERS IN APLYSINA
(APLYSINIDAE, VERONGIDA)

U. DOSS. PINFIEIRO#, E. FIAJDUR & M. R. CUSTODIOR*

* Universidade e S3o Paulo; Rua Honorato Vicente 128 Bareg
Sebastido, $io Paulo; Brazil

# Museu Nacionl - Universidade Federl do Rio de Janeire, Depattamento.
Invertebrados, Quinta da Boa Vista, s/n, 20940-040 Rio de Janeiro, R], Brazil
** CEBIMAR ~ Utiiversidade de Sio- Paulo, Rod. Prestes Maia, km 131,5, 11600:00(
Sdo Schastifio, Sfo Paulo, Brizil

ucgaba, 11600-97

Some sponge groups ate known to present 4 complex taxonomy, comior
associated with few thorphological taxonomic characters, viz, low variery of spicul
types (Haplosclerida), skeletons composed by spongin fibers only (“kerato:

sponges) or even lack of 4 skeleton altogether (Qare/a). Consequenﬁv, technique:
other than traditional miorphology have beea Sought “to ‘énhince: tasonof
diagnoses of these -groups. Technigues: used successfully were isozymes, DN
Fingerprinting and cytological cl izations aided by ission clectroy
microscopy. Nevertheless, most requirc expensive equipment or ate'time consumi
procedures. In this work we-used a simple technique, based on. the chatacterizatic
of defisiitc cell types obtzined by tissue dissociation and cytospins. Two specics wex
used: Aphsing caissara Pinheiio and Hajda, 2001 and _Apjuina fifa (Pallas, 1766
Both species show similar extetnal and internal motphology, prncipally on smalle
individuals, leading o erroncons identifications. Three cell typés shated by b
species were used, namely spherulous:cell 1, spherulous cell I, and microprantlar
cell. Both species can be clearly distinguislied based on the observed chatacteristic
of these cell types (general size and variety of inclusions), "The results show that th
morphology of definitc cell types, as observed on :simple. cytospins, can be
additional taxonomic-character to the differentiation of cryptic species.

Belt-Mues, Iot. biol, Unive Genova; 66-67..2000-2001 (2002)
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WHAT CAN WE LEARN ABOUT SPONGES FROM
PALAEONTOLOGY

A. PISERA

Institute. ‘of Palacobiclogy, Polish Academy of Sciences, Twarda 51/55, 00-818
Warszawa, Poland

T the agé of molecular systematic and phiylogeny, palacontological data are
sometimes considered as less ifaportant. Palaeontology has, however, onc important
advintage over them; it gives us time dimension. This can tell us-directly about the
antiquity of parficular sponge groups o lineages, and now we know that ‘two. lasge
sponge groups, i.c. Hexactinellida. and Demospongire existed dlready in the
Precambzain, while Galcares are probably sligltly younges. It allows us, however, to
understand alse other aspects of sponge evolution and ecology. Past occuzrences of
large- sponge faunas show that genéral pattern of their depth disuibution, ie,
demosponges ‘dorinating in mote shallow sertings and hexactinellids in deeper
environments, is today the same as in the-past. It seems however, that some groups
of sponges with solid silica skeleton, such as lithistids and hexactinellids with fused
skeleton, inhabited in the geological past mote shallow environments than today,
what can be associated with higher silica contents in the Paleozoic and some of
Mesozoic seas. An example 6f non<crualistic ecologicil Geeurrence Of siliceous
sponges 1§ the Bocene lthistid fauna of SW Australia. Iris a very rich and'diversified
lithistid sponge assemblage which clearly inhabited extremely shallow water; in a
neat-shore environment, while today’s lithistids occupy, with some exceptions only,
deep-water liabitars. Some Upper Cretaccous lithistid faunas known from the chalk
clearly inhabited muddy soft bottom, rather than: hatd rocky bottom as it is the case
with most Recent lithistds, The fossil record of sponges is very brokén and of
discrete character but it concerns mostly bodily preserved spongés. Very impoitant
information can be gathered from studies of loose, disassociated spicules, whichare
much more common. The Cimbiiain bodily preserved sponges, for example, display
very simple spiculation, while some b of disassocited spicules of the
same age display much more advanced spicule types and higher spicule diversity,
with some strange morphologies unknowa in fossil bodily preserved sponges. Thus
we tmust be cautious i our petception of very simple sponges in the Cambridn.
Palaeontological data give us also insight info morphological potential of patticular
sponge groups, 45 revealed by a wide varicty of fossil spofige morphologies. Lack of
data. about sponge cvolution: during some intervals: of geological time follows
pethaps not 56 tauch from the poor fossil record, or poor quality of the
palacontological matérial as sometimes believed, but rather from the fact that fossil
sponges have-not been the subject of aumesous studies, and that there were and are
very few, too few, palacospongologists studying them,
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BIODIVERSITY AND DISTRIBUTION OF POLYMASTIIDAE :
(DEMOSPONGIAE, HADROMERIDA) IN THE ARCTIC AREA: ki

NEW SESQUITERPENES FROM THE MARINE SPONGE
3

HAKELLLA VENTILABRUM

A: PLOTKIN S. POSSNERY, W. FRANGKLE*, 8. SOLTER¥, K. FEHLER* & H. T. RAPPHF

St. Petersbury State University, 7/9 Universitetskaga nab:, 199034 St. Petersburg, Riiss * Institute for Otganic Chemistry; University of Hamburg, Martin-Luther-King-Platz 6,
- Chaml

20146 Hambusg; Gesmany. p e mbusgde N
of Asctic sponges has been subjected to very few studies (Kol #* University of Bergen, Instinitt for fiskeri- og HIB - T 35;
reskovsky, 1995) and evidently needs revision, The present w 5020 Bergges, Norway

focused on the fathily Polymastiidae Gray, 1867 whose fauna was recently revised
NE Adantic (Bouty-Esnault, 1987; Bouty-Fsnault ef a/, 1994) and SW Pacific (5

Borges & Bergquist, 1997), but is poorly known in other arcas: 17 pominal spe
and subspecies from 10 nomindl genera haye been included in the family chegkli
for the Arctic atea at one time or anothver. Now orly 12 specics from 6 gericta of,
list ate considered to be valid. 'The genus [“gsmasria Fristedt, 1885 has been exclut
from the family due to the absence of typical polymastiid cottex. Two speciés :
included i the genus Sphaemiyiis Topsent, 1898: S. aapitatns (Vosmaer, 1885) and
borealis (Swoarezevrsky, 1906). The latter possesses grapneklike exoryles together:y.
typical sphaerotylostylesin the cottex and theréfore few authors (Swarczewsky, 1906
Boury-Esnavlt, 2002) include it in Prosadia Ridley & Dendy, 1886. Arctic sponges
the genus Radjé/li Schmidt, 1870 belong to two species, R. benisphaerictn (Sars, 18
and R. sarsi (Ridley & Dendy, 1886). The latter was exzoneously confused with K.
Schmidt, 1870 by Kolrun (1966). No clianges concesn the genws Tentorinr Vositi
1887 with 2 siuple species in the northern” hemisphere: T, semisnboins (Schinid
1870). Weberedia Vosmaer, 1885 previously synonymised by Koltun (1966) ‘asi
Ereskovksy (1995) with. Pofymastia Bowetbank, 1864 s considered to be a valid gent
with the only Arctic species ¥, buma: (Mueller, 1806). As. to the genus Quasill
Norman, 1869 the Atctic species described as 0. ridhardi Topsent, 1913 is put hezé:
synonymy with 0. brevis (Bowerbaak, 1862). Five species inhiabiting the Arctic.af
belong to the genus: Pojastia Bowerbank, 1864, P, dritica (Mereikowsky, 18

previously confused with P. samifliris (Muellex, 1806) and P. penicilus® (Moataga
1818) (Vosmaer, 1887, Swarczewsky, 1906; Koltun, 1966; Eteskovsky, 1995) ati
considered to be a valid species. These sponges produce buds which aze unknows:

otheér notthern Pojinastia. P. enphctella Rezvoj, 1927 previously confused with':P.

Sponges-of the orders Axinellida and Halichondrida are known to produce a
varity of sesquiterpene isonitiles. These axe usually accompanied by isothiocyanates
and ‘formamides showing the same carbon skeletons . In one case a sesquiterpene
isocyanate has been reported. ) o

Tns Phakeltia veutilabrum we now identified groups of sesquiterpene isonitiiles and
isothiocyanates as wellas isocyanates. . .

In a;ldjtion, we found dichloroimines which, too, seem to be blosymhenc?ﬂy
related to the isonitriles. Dichloroimines proved to be very fare amiong marine
fiatural products . .

In P. semttlabropr, sesquiterpenoid. dichloroimines were d_ctectcd_ as trace
compounds, which strongly suggests the presence of "Isomudc—lsotl:n}ocya‘nate-
Isocyanate-Dichloroirmine-Quarterts”, rather than the frequently found “Isonitrile-
Isothiocyanate-Formamide-Triplets”. . o

The isolation of these compounds was carried out by the combination. of flash
chromaiography, HPLC and prepatative GC. Structuze clucidition was based on
GC-MS and GC-FTIR investigations, as well as orl NMR data: The devel(_)pment of
micto-féactions: for ‘the interconversion of isonitrile-derivatives facilitated the
identification of minor and trace compiounds. As an example the structures of typical
derivatives of the known asisonitrile-1 are shown below.

rodusiz (Bowerbank, 1861) by Koltun (£966) quite differs from the latter by the siz H ! F
and structure of the papillac as well as by spicule composition. The: validity of 2 a5 , = G gl
thiskei- Koltun, 1964 15 also ze-established. ‘Thiese sponges ate charicterised by th LS L

presence of an aquiferous cavity layer in the cortex in conteast to P ubeniing
(Schmidr, 1870), which is zlso found in Arctic. ‘The status of P, grmaldé (Topseii
1913) needs further examiriation as this species is very close to Radielia by growth
form, structure of basal cortex and presence of fringe. All of the revised
Polymastiidac:species inhabit both the Axctic nd the NE Atlantic with the exception
of P gruiga and P. euplecrelis-which ere known énly from the Barents and White Seas!
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DEMOSPONGES ASSOCIATED TO THE MACROALGAR
LAMINARLA OCHROLEUCA: DISTRIBUTION PATTERNS IN
AND SPACE

A CLIMBER SPONGE

R. PRONZATO

L PRECIADO* & M. MAUDONADO,** ip-LeRis., Univessith di Geiova, Coiso Eutopa 26, 1-16132 Genova, Inaly

Chondrille nuenla Schmidt, 1862 is a photophiylous sponge species living in

Meditcrratican shallow waters; its growth system is modular and shows cxtremé

body remadelling, particularly evidenced during the production of ‘new clodal

individuals. In natuial environments long stretched filaments allow lazge buds to
lide downward, settling on a tiew substrate.

In the sponge farming (USAMA ®) of Portofino were settled 20 plastic tubes (10
x 5 cm) each one containing 2-4 fragments (modules) of Chondrilla nucnla. After one

ear of permanence in tubes the modules fused each others and their number
doubled; the bottom of cach tube was completely covered by sponge biomass
showing a clear tendency to colonise also vertical walls. Sponge morrality was lower
than 10%. In 4 successive period of 4-6 months all-sponges climbed on wall rubes
reaching the supeiior free rim. that was completely covered by 10-12:modules in all
tubes. Three years after the experiment starting (Juae, 27, 2002). sponges were settled
on all available surfaces (also external) of tubes, showing an inversion of geotropism
(firstly negative, finally positive).

Some results are evident: 1). the movement is active; being against the gravity in a
frst phase; 2) the direction (upwards) is the same for al specitriens, as consequence
s not casual; 3) the geotropism inversion is the consequence of different growing

exploiting app ppoitunities of substratum colonization proposed by:
innerand outer vertical walls of tubes.

In conclusion, this is the firsts evidence of sponge-“voluntary” movement.

* Centro Costero- de Sanmndek (EO), Promontorio ‘de San: Maitin, s/n, Apd
39080 Szntander, Spain. ipreci

= Centro de Estudios Av'uuados de Blanes (CSIC), Cami Santa Birbata, s/n;
Blanes, Girona, Spain. maldonado(@ceab.csic.es

We studied the demosponge. fauna ‘associated with 4 small North-As
population of the macroalgae Laminaria ochrokuca from 1996.to 1999. Both'sp
and algae, the rhizomes of which sewve as o substratuni for the sponges,
sampled by SCUBA diving wsing 2500 cm? quadrates. We cxamined differences
sponge abundance (biomass: in gm), species richiness, and species diversity ;
function of time {yedr 1 to year 4), depth; exposure to waves (exposed
protected sites withizi the algal bed), and silt (weight of sediment on the boti
the sampling sites). Becausé an unidentified mortality agent caused a drama
decrease in both number and biomass of algie duting 1998 and 1999, we ook
opportunity to investigite potential qualitative and quantitative changes in.
sponge population linked to-such a Laninaria'decay:

We identified a-total of 47 demosponges from the Laminaria bed. Depth was
only envitonmental vatiable having a significant cffect on sponge distriburion; y
detectable- differences in species diversity between depth ranges. We also foun
differences in spoagé biomass and specics richness as a furiction of time, T bof
cases; values: peaked in 1998, showing tempotal patterns apparently uncortels
with.those of the Laninaria biomiass: Classification and ordination analyses detecte
différences in ‘the taxonomic distribution of the sponge fauna between bothi-yea
and the various microhabitats defined by the small set of environmental variabl
considered in the study. Inthe classification analysis, the sponge fauna of years 199
and 1998 showed the greatest similarity, again following a pattern appar
unrelated ‘to the Laminaria mortality: In the otdination analyses; depth and- alga
Diomass explained better than other environmental variables the pattern of spong
distribution. The canonical ordination analysis also revealed that the abundances:of
small group of sponge species increased coincidentally with the Laminaria decay.
implications of the various distribution’ patterns detected in the study are discusse
in 2 broader ecological context,




Boll. Mas, Ist. biol, Univ. Genéva, 66-67,.2000-2001 (2002) Boil, Muss. 151, biok Univ, Genova, 66-67, 2000-2001 (2002) 161

MORPHOLOGY AND TAXONOMY OF CARIBBEAN AND
MEDITERRANEAN COMMERCIAL SPONGES

THE PROBLEM OF CONSPECIFICITY AND: THE TAXONOMI
STATUS OF IRCINIA FELIX, IRCINLA EASCICULATA AN
IRCINIA V. ARIABILLS

R. PRONZATO®, R. MANCONI®, R, NALVA¥, Z. MARCOS SARDIS
P. M. ALCOLADO#*

R: PRONZATOY, R MALVA* & Ri-MANCONI**

* [9ip.TeRis., Universita di Genava, Cotso Europa 26, 116132 Genova, Italy

# Dipastimento di Zoologia & Antxopologia Biologica delUnivessith, Viz Muroni 25,
17100 Sassa, Ttaly

“# [nstitato de Oceanologia, Ave: 1n® 18406, Rpto. Flotes, Playa, La Habana, Cuba

*Dip.TeRis., Universith di Genova, Corso Buropa 26, I-16132 Genova, Italy
** Dipartimento di Zoologia ¢ Aatropblogia. Biologica dellUniversitd, Via \Inmm
17100 Sassadi, Italy

De Laubeafels (1948), in his synopsis on horny ‘sponges, proposed:
conspecificity of Irinia variabilis (Schmide, 1862) and I fusciarlata (Schmidt, 1862)
L fasciniara (Pallas, 1766) and L filix . (Ducliassaing & Michélotti, 1864): The
Mediterrarican Schmidt’s species and the Catibbean one of Duchassain
Michelotti. wete considered junior synonymis of Pallas’ fasdzilata, for this
according 16 the lack of the holotype, was designed a Caribbean neotype (D
Laubenfels, 1948).

Successively Wicdenmayer (1977) and Van Soest (1978) .considered
conspecificity of the previously cited Mediterranean and Caribbean Jreinia speci
with caution.

o chintacterise the tiaits of I, filix & morphological anialysis was performe
collections from Florida and Belize. These data were compared with 2 Mediteriat
collection of specimeils ascribed to 1. variabilis. Further abservations wese carded o
on ials belonging to historical collections, including Schmide’s, Duck ___ng
Michelotti’s and de Laubenfels® type matetials,

In our study, the neatype of L. fasiruiata (Caribbean Sea) resulted clearly to bc
L filix specimen, accordmg with the skeleton morphology ‘of Duchassaing
Michelotti type specimens and the Florida collection,

According to the tecent litéranire on Dictyoceratida, commercial sponge species
belong to the genera Spongia and Hippogpongia (de Laubenfels & Storr, 1958; Vacelet,
1987; Pronzato ctal,, 2000). Their distribution is.alimost exclusive' of Mediterranean
and Caribbean Seas.

‘Thie Mediterranear tea hosts seven species, five of which of commercial value:

fpm{gza qﬁif/ﬂﬂ/ti Schmid, 1862; §. molissima Schmidt, 1862; . agaricina Pallas, 1766; 5.
b 1dt, 1862; F Fij ia commnis Lamarck, 1813.
" The Caribbean arca hosts twelve species, nine of which regulatly traded: Spongia
barbara 3. & M., 1864; 5. graminea Hyatt, 1877; 8. tampa de Laubenfels & Stotr, 1958;
. dheirs de Lavbenfels & Stots, 1958; Hippospongia lachre e Laubenfels, 1936; FL.
gorgypina (D & M., 1864).

In spite of these common species has been the ohject of several studies (Schmidt,
1862, 1864, 1866, 1868; Duchassaing & Michelotti, 1864; Hyatt, 1865; Lendelfeld,
1889; Tupk.cng 1930,. 1932, 1933; de Laubenfels; 1948, 1930 Wiedenmayer; 1977;
Van Soest, 1978) an_exhaustive revision of their taxonomic statss had not bcen

performed.
“The morphological analysis of macro- and niicto-¢haracters was carried .out on

The lectotype of I zariabilis, togethet with other three Schmidt’s specimens frof type matetials and recent collections from.both geogtaphic areas. Studied specimens
the Adriatic Sea, shate the diagnostic traits with the specirens of . sriabilis collecte are mostly in dry status or exclusively represented by cleaned skeletons.
in differesit sites ‘of the Mediterranean Sea, Qur overview evidénces, once again, that gross external morphology is one of the
The single specimen of L fusiulata belonging o Schmidt’s colléction is B sajor dizgnostic taits for bath sponges, On the contrary the variability ‘of micro-
ascribed to the genus Sarmofragas (sensu Ruetzler, 1965; Bouty Esnault, 1971; Pulitz morphological traits; such as the core.of primary fibres and the secondary network
Finali & Pronzato, 1980), according to the presence of very thin filaments-and otganization, make difficult a precise diagnosis.
exclusive presence of spicules inside primary fibres. Coniformably L fusizmdata. (Esp
1794) was ascribed 1o the genus Sanwiragus by Topsent (1920, 1930).
The type material-of L fasiindata (Pallas) is missing, the original déscription is to6
short and generic @nd the type localiry is unknown.
Following these cvidences the systematic position of L fariarlata (sensu Palla
Schmidt, Esper), L fedix (Duchassaing & Michelottiy and I zariabilis (Schmidf) is
discussed and emended.
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SPICULAR CHARACTERS IN FOSSIL AND LIVING SPECIES-QF
MEDITERRANEAN GEODIA i

S. QUEIROLO, M. C. BONCI & R. PRONZATO

Dip!Te.

Universita di'Genova, Corso Eurapa 26, 1-16132 Genova, Iraly

The genus Geodiu Lamarck, 1815 encompasses about one hundred descil
species with a-very wide bathymetric and geographic distribution.
Four species live in the Mediterranean Sea: Geodia cydoninm. (Jameson, 18
Geddta conchilge Schmidt; 1862, Géodia tuber Lendenfeld, 1894 and Geadia micropa
Row, 1911. L

Species bielonging (o this genus share a complex body architectute shere th
cctosome is differentiated into a thick cortex reinforced by collagenous fibres
microscleres; the choanosome is sustained by ‘megascleres, radially arranged, wi
different kinds of microsclercs. Que SEM study of living Mediterranean. specie:
cvidenced that they differ in shape skeleton aschitecture, spiculation and ecologi
distribution; but they don’t show. marked differences as far as -stecrasters
coricerried.

Further obsérvations, focused on stetrasters, allowed to understand their buil
system involving a complex procéss of silica deposition on protein cotes- radiall
organized; the last phasc is the formation of apical thoras. The compl
diversity of these ornamentations did not define different kinds of spiculs
considered differcat phases of their growth.
SEM comparison between stesrasters of Mediterranean fiving species ang
Miocenic ones (Serravalle Serivia area, Nosthern Italy) show that fossil sterrasters ar
much bigger than present oncs. A progressive spicular reduction during .thi
evolution of these Mediterancan species. is here suggested. ‘The fossil sporg
spicules at Serravalle Serivia arc so abundarit that it is possible to extend th
distribution area of the fossil species belonging to the genus Geadia to the nox
western Mediterranean.
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HEXACTINELLIDA AFTER 132 YEARS OF STUDY: WHAT' S NEW?
H. M. REISWIG
Department of Biology, University. of Victoria, V8W 3N5 Victoria, B. C.; Canada

Hexactinellid sponges were first tecognized to constitute a natural group by
Thomson in 1868 as his Vitrea, but authority for the more accepted name,
Hexactinellida, is accorded to Schmidt, 1870. Zittel's (1877) primaty division of the
group ‘into forms with fused igid skelefons, Dictyonina, and those with only
separate spicules, Lyssaskina, was used. by Schulze. (1886) as the basis of his- first
modern taxonomic scheme for the group. Subsequent impottant modifications were
1) Schulze’s (1899) recognition of primary phyletic division.of the group based upon
miicroscleres, Amphidiscophora and H phota, instead of fusion/non-fusion
of main spicules, 2) Schrammen’s (1902) recognition of the lychnisc-based group as a
distinct high-level taxon (now order), 3) ljima’s (1927) teorganization of above-
famnily taxa to the presently used atrangement; and 4) Tabachinick & Reiswig’s (2000)
récognition of a distinct pattern of spicule fusion in' formation of the order
Aulocalycoida. Continuing changes in liigher level arrangements arc cxpected in view
of the many remaining taxa to be discovered (estimate only 50 % -of species
described) and the low level of detailed character analysis of the. “kaown™ species.
Dreviously unepected vasation in patterss of spicule fusion in dictyoninc sponges
should provide a better. basis ‘for recognition” of phyletic. groups. The place of
Hexacdnellida within the Porifera remains controversial in spite of advances in
knowledge of soft-tissue structire and several molecular scquence studies. The
syncytial nature ‘of 4ll well-fixed hexactinellids was strongly suspected by both
Schulze and Jjima from their light microscope studies in the late 1800 and early
1900’s. Conyincing proof of syncytiality: was not available until the -electron
microscope- study of Mackie & Singla (1983) which formed the. basis of the
distrction of Hexactinellida from other cellular sponges. Arguments. for the sister-
group Demospongia¢ - Calcarea based upon their cellularity {Cellularia) syncytial
organtzation of Hexactinellida, and sistes-gronp Demospongiac - Hexactinellidz
Dbased in part upon siliccous skeleton (Silicea) versus calcarcous skeleton in Calcarea
remain competitive. Although. fecent molecular scquence studics have geaerally
favored the second of these hypotheses, a pattern. of consistent high-level support
for one, and consistent rejection of the ‘other has not yet let to consensus.
Hexactinellid species populations are genetally thought to be sparsely distributed
aver-fairly large geographic ranges. How such dilute populations maintain functional
xeproductive contact remains a mystery for hesactinellids as well as other sparsely
distributed megafauna. In contrast, histotic.carly dredging and recent photographic
sled and. submersible surveys indicate significant. occurrence in. maay ‘feglons of
dense hexactinellid populations of single species and multi specics communities in
relatively large patches often with dimensions of kilometers: Factors conducive:to
latge patch developmerit and miaintenance are not intuitive but are under
investigation. The. obviously impottant components of larval behavior (dispersion,
settlement, attachment site ‘selection) and post-larval developmeat remain areas of
basic hexactinellid biology containing little factual information: The Ogpsacus
populations of the -cave near Marseille, from which Boury-Esnault and Vacele
(1994, 1999) have provided the detailed. description of the distinctive trichimella
larva, offer.the best hope for filling these voids.
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DISTRIBUTION OF ANTIMICROBIAL AND CYTOTOXIC

MICROBIAT, DIVERSITY IN PETROSLA FICIFORMIS
ACTIVITIES IN MARINE SPONGES

INVESTIGATED BY DIFFERENT TECHNICAL APPROACHE;

E. RICHRLLE-MAURERF, . C. BRABKMAN®Y, MM, J. DE KLUDVER®*,
C. DEVIVER®Y, S, FEIO®, FL GASPAR®, R, GOMEZFF,
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T6 define the microbial commwunity associated to photophylous’ populations
the commion Mediterranean sponge Pefroiia ficifornis (Poiret, 1789), we chatsel
different approaches using both classical and miolecular techniques.

A total amount of about 70 bacterial strains were isolated both from.the sp g
surface and mesohyle and cultured on Matine Agar. Bacteris “were ident
according to biochemical and morphological screenings. Morphological observa
by Light Microscopy (LM) and Scanning Electron Microscopy (SEM) showe
strong dominance by cocci-and fods strains, whise localization and relationship wi
tlie host sponge was investigated by Tiansmission Electron Microscapy (TEM):
Molecular analysis (RAPD) allowed similarify “clustering within. the coltura
micrabial cormunity.

It: was. highlighted that P, ficiformis hosts large and complex communities
bacteria belonging to- the .genera Vibrio, Pseudoalteromonas, Corynébacteri
Bagillus, Microgaceus, Actinomyees, and Flavobactedum. Our resulis confirm tha
classical microbiological approaches -arc nceded to identify bacteria, though fh,
techniques can onlylead to the iselation and culfivation i vitro of small percentige:
of the baétetial community dssociated to the sporige. Mole¢ular studics; on the o
hand, can perform a key role in the identification of even hardly culturable
unculturable species improving also our knowledge on bactesial taxonomy. From:
applied point of view the: isolation, cultivation and characterization of bactesi:
symbiotic with sponges-can be-of major importance in discriminating: new sources, o
novel bioactive compounds:

Among mariric invertcbrates, sponges are idered to be the most p
source of bioactive compounds for potential incustfial and pha.rmacolcgu:a]
applications. In this, view, sponges from. different geographical locations were
screened for the presence of such compounds. The correlation between bioactive
properties and the peographical origin: and systematic position of the sponges was
also investigated:

A total of 216 samples of sponges corresponding to 202 species distibuted
throighout 13 ‘orders were collected from .5 geographical Jocations. They were
extracted and ‘submitted to bioassays against a panel of 14 organisms. General
cytotoxicity was asséssed by means of the btine shrimp Arewia satina lethality assay.
Antimicrobial assays were cartied out by the. disc-diffusion method against Gram~
positive, Gram-negative bactesia, yeast and 10 filamentous fungi About thiree-
quatters of the screened sponges inhibited at least oné of the tested organists While
about a third exhibited a specific toxicity. The Caribbean. sporige Hadclina vansoesti
distinguished itself from all other species by its. broad-spectrum of activity. The
genéril patters of. sensitivity towards sponge: metharolic extracts revealed, that
Arfemia laryae wete the most sensitive organisms followed by filamentous fung:,
yeast and bacteria. About a third of the active exttacts were toxic odly against
Artemia while only a few sponges displayed specific activity-against bacteria and yeast
but not -against filamentous furigi. Thus Artemia lethality assays proved to be
effective.in detecting bioactive compounds from sponges, but these tests were-not
necessatily cotrelated with antimictobial-activides. No relation was found between
antibacterial, antiyeast or antifungal activities. No'miajor differences in the numbet of
toxic specics were observed according to.sponge collection origin, but the patterns
of activities and .specificities were different. Bioactive species were fouad in all
orders of sponges. Hadromerida included the preatest petcentage: of bioactive
species against one or mote assay organisms, followed by Halichondrida, Verongida,
Haploscletida, Dendro/Dictyoceratida and  Poecilosclerida. Hadrometida .and
Denidro/Dictyoceratida  species displayed high specific toxicity contraty to
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Halichondrida, which exhibited a broad range of toxicity. ‘ IDENTIFICATION OF HOMOLOGUES OF THE EMH-3
Bioactiye compounds from 76 sponges belonging to 63 specics were 1solate : FHOMEOBOX-CONTAINING GENE n'\( DEMOSPONGIES

their structurcs clucidated using a combination of spectral methods. Novel 5p
compounds wete detected for Axinysia spp., Callyspongia pseudoretivnlata, Econt
Spp.y Halicloia: toxcins, Haliclona vansossti, Hyrtios spp., Hyrtios fubalatics, Hyrtios e
Hyrtios reticnfatus, Niphates rocondita, ‘and  Subrea aff. prastensa. Thiee typ
chemosystematic patterns wére fecognized: 1) all taxa of a group possessed the
family of compounds, 2) the compound was found exclusively or dominanth
limjted group of related sponges, but nor 4ll representatives of the group posscs
the compounds, 3) the compound was unique to the species and.no reld
compounds occutred in other sponges:

E. RICHELLE-MAURER, G. SONET & (5. VAN DEVYVER

* Labiosatory of Cellular Physiology, Institut de Biologie et de Médecine Moléculaires, CP
300, Université Libre. de Bruxelles, 50 av. F. Roosevelt, 1050 Brussels, Belginm

In recent yeats, the Study of the structute and function of hotheobox-containing
geaes in basal ‘metazoans lias ‘appeared to be findamental to undetstand the
evolution of these genes throughout the:animal Kingdom. In this context, we have
continued the study of the EmF-3 homeobox-containing. gene isolated from the
freshwater sponge Ephydatia musiferi and determined the role this gene might play in
sponge morphogenesis. As previausly repotted, we have established that the EmH-3
gene is differentially cxpresséd during sponge developmeént, from.- almost
uridetectable levels in gcmmules to high Jevels at the momiént. of hatching and
thromghout the sponge’s life. EmHe3 expression is cell-specific, only being strongly
expressed in the undifferentiated and pluripotent archacocytes. It has been found to
be necessaty for the.difforentiation of archaeocytes into choanoeytes and hence for
the completion of a functional sponge; EmE-3 presents a high homology with EfH-
1/prox 2 and Spox TAT isclated from the freshwater sponge Epbydalia fluviatilis and
the marine sponge Tethye anrantinm tespectively.

In the present work homologues-of the EmH-3 gene have been identified and
charactetized in thrée other freshwater sponge species, Spongills laivirss, Envapinis
jragitis, and Truwhospongilla horvide, by PCR and RT-PCR with, specific primers and
sequenicing: They wete designated EmH-38], EmH-3Ef and EmH-3Th respectively.
The lengths of the amplified PCR products varied froin 740'bp 1o 900 bp according
to the specics but-all the tianscripts had about the same length ie. 440 bp as the
EmH-3 transcript. The genomic DNA sequences comprised three exons separated
by two introns of different lengths, the homeobox lying in the third exon. Splicing
sites. were identical to those found in the EimH-3 gene but differed from those of
prox 2.4 B. fhiviatifis, the fisst eson being 50 bp shoster in the latter species.
Comparative analysis of the nt-and the aa sequences obtained fiom . /acustris E.
Jragils;and T horrida vevealed 2 high degree of identity with the BmH-3 gene from E.
wielleri and witli each -othef, especially in the homeobox tegion. As to. their
expression, all the identificd EmH-3 homologues were expressed differentially
during gemmule germination and hatching as observed for Emb-3.in . mmelbr.
High conservation of gene structute, sequence and expression patteins suggested
that the EmH-3 homologues miglit have. the same fanction as the EmH-3 gene ; in
cell differentiation and sponge development. Parsimony and Neighbour-joining
analyses based pn-nt sequences tevealed 2 grouping of £, snnedlyriand . fleviatids on
one hand, of . tacnstris and E. Jragilis on the other hand, T. forrida being outside both
groups. Such grouping was supported by high bootsteap. values. EmPl-3; its
homologues and EfEl-1/ptox 2 homeodomains appeared to be most closely related
to the Hox 11/Tlx class of higher Metazoa. The search for EmH-3 homologues i
different orders of marine sponges s in progress:
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BIOLOGY OF SPONGE NATURAL PRODUCTS

E. RICHELLE-MAURER¥, ]. BRAEKMAN*¥, M. M. J. DE KLUIJVER¥®;
C. DEVIVER*, S. GAUDENCIO™, H. GASPAR®***, R. GOMEZF¥,,
R. TAVARES®, G. VAN DE VYVERF, C. WOLDRINGIPHH#F &

R. W, M. VAN SOBEST#*

¥ Laboratozy of Cellular Physiology, Instirut de Biologie et de Médecine Moléculaire:
300, Université: Libre de Bruxelles, 50 av. F. Roosevelt, 1050 Brussels, Belgium

** Laboratoire d¢.Chimic Bio-Orginique, CP 160/07,Université Libe de Bruxelles,;
av. F. Rogsevelt, 1050 Brussels, Belgium i
¢ Insfitate for Biodiversity and Ecosystem Dynarmics, University of Adistetdan,
Box 94766,1090 GT Amstérdam, The Netherlands
#w Instituto Nacional de B hatia ¢ Technologia Industdal, Estrada do Pasg
Lumiax, 1649:038 Lishoa, Portugal ,
wrest Institute for Molecular Cell Biology, BioCentrom Atnistérdim, Universi g
Amsterdam, Kruislaan 316, 1099 SM Amsterdam, The Netherands ;

Many sponge secondaty metabolites-display interésting bioactivity, which:
them potential applications as new drugs, anti-fouling substances, or tools f
chiemieal engineering for a variety of human uses: A few synthetic analogues of
sponge compounds have. alieady .found, their way into" industry, but synthesis of
many others 2ppears to be cost prohibitive or even impossible: Supply of su
compounds has to come fom the source organism or its cells, but incomple
understanding of the. biological, ecological and physiological features of sponge:
sccondary metabolites has tesulted in failure to obtain 2 steady. supply. In f
“Symbiospotge” project (EC-MAS3-CT97-0144) the biclogical and chemical aspe
of sponge nataral praducts of interest for human use have been studied in-ordér
obtaifi-understanding of the cellulr otigin, the possible miciosymbiotit involveit
and the ecological 'significance of sponge secondary ‘mefabolites, and 1l
distribution patterns among other spanges.

We have been -able to demonstrate involvement ‘in secondary metabgls
production of sponge cells (archaeocytes and spherulous cells) in two of the spor
studied (Hafilora vaitsoesi and Agelas iondfers). Involvement of hererotrophic bact
2ad possibly cyanobacteria has been $hown to be likely, butnet been proven beyo
doubt in two.other sponges (Xestospongia imita and Irinia feli).

In cases where the spoige. cells themselves are involved, the ecological purpose:
of the compounds has been clarified. Scepttin and otoidin (4. cnifers) are predatos
deterrent compounds and may also have a fnction in space competition. Similie
compounds are found in all closely related sponge taxa. (2K, 3R, 7Z
aminotetradec-7-ene-1, 3-diol (FL sunsnesti) is & competitive defensive compound and
is unique for this particular sponge species, The polyacetylenic (X, mia) and
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PORIFERA (POECILOSCLERIDA) OF SPANISH ANTARCTIC
EXPEDITION BENTART-94

P. Ri0$, F. J: CRISTOBO, & V. URGORRI

Estacién de Bioloxia Matifia da ‘Grafia, Universidade d¢ Santiago de Compostela: Casa
do Mérreo, Riia da Ribeira 1, 15590 A Giafa, Férrol, Spain, baptios@usc.es;
afictis@usc.es; bavituco@usces

Potiferarepresent one of the most important elements in the Antarctic biota due
1o their diversity 4nd. to their. dominance in diverse areds {Said ¢ af, 1992). Tn-the
Antasctic benthos, at depths of 100 m, sponges can attain values ‘of biomass
comparable to the: highest valiies recorded froi trapical arcas (Belinev & Ushakov,
1957). Demospongiae and Hexactnellida are evenly-distributed and more abundant
than calcarcous sporiges in Antarctica, where the silica. rich waters facilitate the
incresse.of spicule size. . .

In this comunication the resulis of the investigations on the material collected
by the Spanish research vessel “Hespérides” during the expedition BENTART-94, in
the Sonth Platform of the Livingston and Deccption Jslands ire presented.

This materal is composed .of 71 specimens, 36 of whicli belong to the Order
Pocciloscletida. Tsodictyidae is the most abundan family, due to the presence of the
species Ldictya grandis (Ridley & Dendy, 1886), Liodicsa kerguelenensss (Ridicy: &
Detidy, 1886), Liodizya setifr (Topsent, 1901 and Ludig erinacea (Topsent, 1916).
Other species recorded lelong to genera Mymk Gray, 1867; C'”””i"' Carte_r, 187~‘¥;
Mjrills Schrnide, 186% Iophow Gray, 1867, Tedania Gray, 1867; Ophlitaspongia
Bowetbaink, 1866 and Aremisina Vosmaer, 1885.

Sponges have been found in 23;8 % of the stations, the most effective methiod
being the rock dredge;
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SPONGES ON CORAL REEFS: A COMMUNITY SHAPED BY:
COMPETTIIVE COOPERATION

K RUTZLER

e

of ic Biology, MRC 163, 20560

57 o
Washington D.C., USA

Sponges ate benthic sessile inivertebrates, intimately associited with othez animals
and with a plethora of plants and miicrobes. They ate specialized filter feeders
require solid substrate without excessive sediment exposurc t© flourish, Trop;
coral teefs and associated communitics offer an abundance of supporting structure
from coral rock to mangrove stilt toots, but this opportunity comes with the o
a fierce struggle foi ecological balaice among members of this ecological sy
With" the advent of scientific diving some 50 yeats ago, numerous studiés i
shown and. quantified the impact sponges: have on reefs, owing to high diversi
Jarge biomass, complex physiology and -chemistry, and long évolutioniry Histo
Impottant ecological conditions and processes genetated by sponges and theit-an
symbionts relate to space competition, habitat provision, predation, and chiemnic
defense; primary production, nuttients cycling, nitrification, and food chains; and
bioerosion, mineralization, and cementation. Despite ‘these realizations, most:ter
ecologists. not. specializing' in. Porifera, as well as rcsource managers:an
conservationists barely acknowledge the importint ole of sponges in their Woi
Three reasons are to blame: sponges remain an ‘enigmatic group because they a
difficult to identify and to maintain under liboratory conditions,; sponge sciefii
are few and highly specialized and despite: spotadic and local efforts were n
successful in produciig - authoritative, well illustrated fleld manuals for laxge!
geographic areas; and all that is known about: sponges on tropical reefs comes fro;
studies of hundreds of different reefs worldwide -and. lacks' the focus of
comprehensive study at one site. There is a lot of new evidence that coral reefs
rapidly deteriorating because of habitat destruction, pollution, water watrming, a
overexploitation. Certain sponges séem to be able to benefit from the stressing
coral but the vital support function of thc reef will cease as soon as forces
bioerosion and ‘water: dynamics -exceed the ‘constructive processes of “calcium
carbonate secretion -and cementation, leading to' the demise :of reef sponpe.
communities. The present forum s ideally suited to discuss and evaluate this- ble
outlook and récommend ways to stop and possibly reverse the negative trend.
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A PROBLEM IN TAXONOMY: THE SPONGE FAMILY
LATRUNCULIIDAE TOPSENT (1922)

T. SAMAATY, M. ]. GIBBONS* &M, KELLY*+*

+ Departmént of Zoology, University of the Western Cape, Private Bag X17, 7535
Bellville, South. Africa

-+ Marine Biodiversity & Aquacuifuze

*¥ National Institute of Water & Atmospheric Research (NIWA) Ltd, Private Bag 109-
695 Newmarket, Auckland, New Zealand

Latranculiidae Topsent (1922) is chaacterized primarily by the possession of a
dense accumilation of acanthose dischorhabds or “chessman” spicules, disposed in
a perpendicular palisade in the outer ectosome, areolate poreficlds, and shr?.r[ fistular
oscules on the sponge surface. Prior to this revision, the Latrunculiidae was
considered to exhibit substantial heterogeneity and comprised nine nominal genera,
incertas -sedis within the Class Demospongiae. Revisionary work has resulted in the
retention of three valid genera within the Latranculidag, Le. Latrneufia du Bocage,
Seeptrille. Schimide, and  Strongylodesma 1évi, and -a proposal for- transfer “of
Latrunculidac to, the Order Poecilosclerida (Class Demospongiae, Subclass
Ceractinomotpha). Following Kelly-Borges -and Vaceler (1995), Signosespirella,
Diacarnus, Negombata, Podospongia- and. synonym Alyespongia are scparate from
Latrunculiidae, and Family Podospongiidae de Laubenfels resurrected from inclusion
in the Latrunculiidae to receive these genera. Other atypical genera; previously
classified within Latrunculiidae, were also transferred to othier families ‘within the
Class Demospongiae. This paper reviews and tedéfines the specific diagnostic

| of the family Latrunculiid d provides a fratmework for the recogaition
#nd establishment of new genera and species.
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PHYSICAL AND CHEMICAL ANALYSIS OF THE GLASSY
SKELETONS IN SIX MARINE SPONGES REPRESENTING TWO
SPONGE GROUPS (DEMOSPONGIAE AND HEXACTINELLIDA)

MOLECULAR SYSTEMATIC SURVEY OF SPONGE-DERIVE]
MARINE MICROBES i

K. A.SANDELL, C. L. PETERSON, . K. HARMODY, P. J. I

POMPONT & J. V. LOPEZ F. SANDFORD

Division of ‘Biomedical Marine Rescarch; HARBOR BRANCH Oceatiogiaj

o 8 Domedical Mudoe Biology Department, Coe College, 52402 Cedar Rapids, Towa, USA

The glssy skeletons of .six different hexactincllids and demosponges were
examined and compared using a series of physical and chemical tests. The sponges
were, two hermit crab sponges (Class Demospongiae; family Suberitidae), one. from
Scotland, Suberites domntuenla and the othier, Presdogpongosorites suberitoides, From the
Gulf of. Mexico, and. four. hexactinellids, Hyabnema 'sp.. Euplectella aspergilliin,
Riabdocalypius duiwsoni; and Aphirocallistes vastus. ‘The operating hypothesis Wwas that
testing might revedl noteworthy differences in the natute of the amorphous hydrated
silica. skeletal -matetial for Demosponges and. Hexactinellids, that could prove
taxonomically usefal. Physical properties and structuge were studied as follows:
SEM, glass density; thermal analyses to determine glass transition temperatures (Tg)
and water content;, and FITR spectra. Chetnical detetminations of SiOz and trdce
clements were madc by both inductively cotupled plasma optimal emission
spéctroscopy (ICP-OES) and énergy dispetsive X-ray fluorescence (EDXRF).

Resules showed a great similagity in the physicdl aid chemical composition of the
slasey skeletal matetial in all six sponges studied. In all the spicular skeletal material is
deposited in: successive layers around thie axial canal. Density was closely similar in all
sponges (range. 2.05 — 2.24 g/cc)-and similar to the density of pure SiOz at 2.205
g/cc. Thermal analyses showed a Tg event-from 425-545° C for some sponges, and
all showed a dramatic “exothermic event” occurting from 905-1010" C, possibly
associated with the occurfence of 4 partial crystallization at this temperature. IR
spectra using two- different methods (direct transmission vs. peller technique) were
similar with prominént absotptiéh bands at 460-470, 800, and 1090-1100 cm* (due
to different vibrational modes of Si-O-5i linkages) and-at 1650.cm? (duei to water).
‘The skeletons of all 6 sponges‘each showed similar spectra ta that of silica gel and
opal, Water comprised 10-14 % of the skeleton by weight.

Chemical studies showed that. the % $i in all sponges was similar and amounts
did not differ significantly between the demosponges and the hexactiellids (Mann-
Whitney test, P = 0.93, ns).. Analyses of $iOz and trace eléments with EDXRF
showed that all 6 sponges had skelétons that were closely similar in the amount of
SiO2 content (94.8-97.1%, not including water) and seven trace clements (Ca, S, Mg,
K, Na, AL and C, together approx. 3 % by weight). Water; 8iO2, and these 7 trace
elements comptised 99.5 % or more of spicule chemical content.

Marine sponges are known to host 2 wide taxonomic spectrun of microbe:
Harbor Branch collection of marine-microbes, developed over 17 years, conl
>14,000 eubacterial and funigal isolates of which 9,500 werc derived from deej
(> 120 fsw) marifie sponges and other invertébrates. The invertebrate
collected primaiily in the Atlantic and Caribbean regions, encompass. at le:
genera of deep-water sponges with some identified to the spécies level. Primaty.
for motphological . description of the microbes include colony miorphology
morphology-and Gram staining, while molecular systematics analysis relies o0
amplification of isolate and. :
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A LINNAEUS 11 CD-ROM FOR IDENTIFI TON OF THE
COMMONEST DEMOSPONGIAR OF THE SAO SEBASTIAQ
CHANNEL AREA,; SOUTHWESTERN ATLANTIC

C. SANTOS

E. HAJDU &G, MURICY

* Muset Nacional Usniversidade Federal ‘do Rio) de Janciro, Depsitamentp.
Tverebrados, Quinta da Boa Vista, s/n 20940:040 Rio de Janeiro, Bua
¢ feg.br; hajdu(@acd ufej br; muricy@acd ufty b

The publication of resules originating From biodiversity surveys, in a. form
best meets the needs of scicnce and society, is oné of the missions of the Systéiriat
Agenda 2000. Multitmedia systems, such as CD-ROMs and Internér sites axé greatly
adjusted to such goals, by allowing the propagation of great arounts of informati
at low cos for the management of data i multimedia, the' softw:
Linngeus IT (T y of Amsterdam/UNESCO) has being used here for
elaboration of a CD-ROM with two main 6bjectives: 1) aid in basic educa
conceming the Philu Potifera (high sclicol and university: the portuguese langti
was-chosen as morc appropriate for a product of regional interest only), and 2J; f
for the identification of Poriféra, which will be presented. biere. The ‘area has be
chosen in view of: 1) Sio Paulo State’s over 50 % share of all research conducted
Brazi, 2) location in the Channel of Brazil's largest tankers Facility and associated
intermirtent chemical stress, 3) urban developmient pressure, and 4)-marise biological
laboratory facilities (a rasity in Brazil). ‘Twenty five sp amongst the 'os
conspictious occuring in the Sdo Sebastiso Channel were selected: Amphinedon o
Aplysina caissara; A fulva, Axinella: corrgata, Chondridla aff: muenla, Chondrosia: afh
rintformis, Civacyrille alladada, Clathria campiibias, Cliona af€ celgla, Dragmaiiion
7 y Greadia: mrtéc jféera, Halich i 7 s, Haliclna metana, Hyprenjacidon
: b Myvale aft. M. angielosa, M. licissima;:
itfera, M. Petrgiza vitvina, Polymastia jaiirensis, -Seopials
rmetzdert, Tedaia-jgnis and Tezille raifirta. For each.species, the following data. were
supplied: a_deseription of the external and internal morphology, ifs ecold
tirerature; list- 6f ‘specithens in the collection of Museu Nacional/UFR]
distribution in the $20 Sebastito Channel, in Brazil and in the- world; The Identi
file associated to a glossary of technical terms, allsws a modeiatély uncxperienced
user to select from 4 series of chitacters which ones he is more familiat with, starti;
thus the identification -process. The program -duaches 4 probability to lik
identifications, which afe then analysed in detail by returning of the full speci
description, prior to considering a sample actually identified.

beliophil
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SPONGE PRECULIARITIES AND THEIR IMPACT ON GENERAL
BIOLOGY AT THE THRESHOLD OF 2060

M: SARA
Dip.TeRis,, Universita di Genova, Corso Europa 26, 1-16132 Genova, Italy

To undetstanid the present status of sporige rescarch at the beginning of a new
millesinivin, also in relation to genesal biology, could bewuseful to givea retrospect of
irs historical course. An overview of publications on Living sponges since 1870 till
2000 shows 2 turning point around 1970. The years around this date show the
beginning oF an expansion chatacterized by 7 growing number of papers and the rise
of new research fields and ‘methodologies. It ‘occurs together with dn impressive
increase, cspecially after 1990, of papers of applied biochemistry in the fourishing
sector of the chemistiy of natural products. On one hand thete is thie splitting of the
reseatch ficlds in more specialized subdivisions but on the other the blending of
different scctors in multifarious tesearch objectives with different methodologies,
reflecting general tendencies in recent hialogy: Sponge research has acquired a major
impact on general biology after the recent acknowledgement based on. sound
smolecular data that sponges evolved carly from a corimon ancestor with all other
Metazoa and not as 2 separite bratich: Sponge pécitliarities, as the lack of definite
tissites -and organs and of well defined neivous and muscle systems, represent a
ciucial problem of anitnal evolution. Furthermote, the primitive organization of
sponges has allowed them an extraordinary organizational and developmental
freedom and plasticity and winning ecological strategies. Then, sponges rep the
broadest possible clement of comparison o understand animal organization.
Sponges show oustanding potentialitics in regeneration and reproduction, the
presence of 2 primitive type of a conductive and contractile system, the occurence
of collagen and then of pluricellularity and thar of advanced immundlogical
ptopertics, an extraordinary biochemical versatility, the physiological and ‘ecolggical
impact of harbouring large populations of bactcrial endosytnbionts, ani intimate
relationship witi ‘the aquatic. and substraté. environgients, a wide extent of
motphological vatiability and: plasticity, also inselation to the species problem: These
and other peculiaities are of preat relevance in biology. A gencral question is also to
understand how and why sponges wete able to mainfain their primitive organization
from their appearance, 580 tmya; to now, :even if, cspecially in mesozoic, they
underwent some evolutioriaty changes. As regards the futuze directions of sponge
reseaich it may be foteseen that molecular genetic reseatch, till now little developed
in relation to the advariced animal models, will considerably increase, to clatify
biological problems that regard sponges as near to the anfestor of the animal
kingdom. But jt is also important to-remember hat any advanced résearch requires
the basic natufalistic knowledge coming from taxonomy and ccology, in spongés as
in other groups. Whar we know on taxonomy and ecology of spoiges, in spite of the
amount of study tll now pesformed, is always too, little and many exciting
discoveriés are waiting us. Unfortunately, “the, crop is latge and the workess are
few™: howevey; in spite of the present heavy shortage of positions and funds for
basic resgarch, we need to be optimistic for the future.
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OPEN WATER MARICULTURE WITH MARINE SPONGES:IN
LIMSK] CANAL (ROVIN], CROATIA, NORTHERN ADRIATIC
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** Center of Marine Reéscarch, Rudjer Boskovic Institute, G. Paliaga 5, FR-52210R
Croatia.
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The Northern Adriati¢ Sea in particular the Rovinj atea with the Litnskj Can:
well known for its richness of sponge species. In the Limskj Canal, an 11 K,
fjord north to Rovinj (Croatia, Northern Adriatic Sea), a mariculturé platform
installed to deploy several cultivation units on which diffetent sponge species

planted to differeat sut .

The maticulture platform provides space for all the ‘technical installatio;
necessary and for scuba divérs wotking. on the different cultivation units-in
sublittoral area below the platform. The platform, made of the mo:
JETFLOAT® systern, was fixed by three anclior topesabout 15 meters away fr6
the southern coastliie within the protected aréa of the Limskj Canal.

Four species of marine sponges liave been tested with different transplanta
techniques onto theee different hard substrates: Axinella pobypoides, Aplysina derophol
Chongrilla nucnla and Dygidea avara. ! :

From 37 specimens, collected at different depths in the area surrounding |
plitform, a total of 127 transplants were obtained and fived onto the: culti
units using differcat methods. (wires, plastic sirings, boreholes, etc.). The cultivati
units dre. of different size, ranging from 16,0 em? to 2,0 m2 The units wi
distributed betwéen 10,0 and 18,0 m wateér. depth and fixed to the sea botto
Smaller cultivation wnits (16,0 cm? carty single transplants and were grouped
wooden frames. The lazger units (0,6 m?, 1,0 m?, 2,0 m? are of single charactet a
carry several transplants. .

The different substrates for transplantation werc either taken from the sublittos
of the Limskj Canal (picces of limestone) or from quarries nearby Rovinj (preshap
blocks of limestone). A third, artficial hard substrate was produced by tl
ARCON® technélogy. Survival and growth tates of the transplants froim the for
target species in relation to 1 i hni and substrates ‘are.presenied;
and discussed. .

9

The- project is officially approved by the State Ditectorate for the Protectiori
Nature and Environiment of Croatia (National CBD Foeal Point).

The projéct is supported by the Gérman Federal Migisry -of Education and Resed
(BMBF) through the project Center of Exceliénce BIGBEC matin.
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BIODIVERSITY:OF DEEP SEA SPONGE COMMUNITIES ON
SEAMOUNTS: “SPOT ENDEMISM” AND RARITY 'AS PREVALENT
COMPONENTS OF SPATIAL HETEROGENEITY

M. A. S
B. RIGHER DE FORGE:

ACHER-HOENLINGURK, T. A. SCHLACHER*¥,
% & J. N. A HOOPLER*

* Queensland Museui, PO Box 3300, 4101 South Brisbane QLD Australia
+#University of the Sunshirie Coast, Austrilia
## Centre IRD de Nonmea, New Caledonia

Pethaps the most pervasive characteristics of out of deep-sea
ecosystems is 2 paradox: although the deép-sea environieiit compromises the single
largest ecological unit of the globe, spanning 3 & 108 ke, it is also the most poorly:
known and explozed, Within the deep sea, seamounts-ar¢ frequently seea as “island
systems” of extraordinaty biomass and richness. Equally high levels. of biodiversity
but restricted species ranges may accompany this localised entichment of berthic
communities. Flere we investigated spatial patterns of species richness in the sponge
fauna of South, Pacific seamounts along the Norfolk Ridge (New Caledoriia),
incorporating a quantification of species’ occurrence in telation to community
turnover and spatial | ity. Sponge bl of the 10 were.
sampled over a depth range that straddles the subtidal-bathyal teansition (236-583
) with a Beam trawl and 2 “Dredge Warrén”, Average sampling time was 225 hrs
pet seamount, yielding a rich fauina of 114 species belonging to 40 families, 17 orders
and 2.classes. “Spot endemics” dominated the fauna, with 69 % of recorded species
being restricted to z single site and thus rare. Species richness per individual
seamount varied widely from 6: to 47 specics, Equally, species turnover (beta
diversity) among habitats was high and independent of spatial scale.. Adjacent
searounts-did on average not share significantly more species thartsite paizs fusther
apart. Multivariate analysis (clustering & MDS) of comudity composition using
records at the order lével of taxonomic identity indicated four dssemblages: (1) the
southern slope of the main island of Grand Terre, (2) two deeper seamounts i the
soutliern’ section of the ridge systerm. (“Eponge” & “Introuvable”), (3) a single
seamiotint in the centre of the ridge (“Stylaster™), and (4) a cluster of seamounts in
the central part plus a single southern seamount. Depth appeats to be the dotninant
factor in lling cc ity composition; while bottom type ot latitude had no
consistent telationship with. biological patterns. At a family level, eveiness of the
distribution of taxa (VarTD) on seamounts was_ high, with no: site departing
significantly from the overill regional species pool. By contrast, clear differences in
aveérage taxonomic distance (AVID) were found between seamounts: AvID' was
high on “Stylaster” (a scamount with many Hexactinellids), but low on
“Introuvable” and “Eponge” (2 seamounts with many Lithistids). The spatially
disjunct mosaic of biodiversity on the seamounts coupled with-a prevalence of rafity
in the form of spot endemism, parallels pattérns in shallow water systems. (Schiacher
et-al 1998). While both carry similar implications for conservation. strategies, the
isolation of deep. sea seamounts fay make them good candidates to study
evolutionary trajéctories and speciation in the deep sca.
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POPULATION DYNAMICS OF SPONGES Ol STETSON BAN!
NORTHWESTERN GULF OF MEXICO, DERIVED FROM ANNU
PHOTOGRAPHIC MONITORING

G. . SCHMAHL & S, P, BERNHARDT

Flower Garden Banks National Marine Sancruary, 216 W. 261 St, Suite 104, B
77803 Texas, USA 5

Aspects of the population dynamics of three species-of sporiges were investigat
at Stetson Bank in the northwestera Gulf-of Mexico (282 09.985” N, 94° 17,8422%
Aniual zépetitive photographs of 44 permanently marked stations, taken between.
1993 and 2002, were amalyzed to defermine growth and mortality of Ivisig sirob; 7
Chondrilla nisiuda anid Agelas clathroides. Sponges are a 'dominant component o
benthic community at Stetson Bank, with. ovet 25 species comprising an average
33% of the substrate covetage:of the exposed reef ridges dnd pinnacles; within
depth zange of 17 10 30 mieters. The primary non-sponge cotmponent 6f the be
community is'the encrusting hydrozoan Millepora akiverais (fire coral, which accou

photograph covets approximiately two square meters of teef arca. Analysis of thes
data indicates that the marine communities are healthy and have remained relativel
stable through recent years. One of the most popular dive sites in the regiod, Steks
Bank was added 1o the Flower Garden Banks National Marinc Sanemary in 1996
‘The sponge species sclected for study are three of the most cornmon ‘&t Stetson
Bank, yet exhibit quite different life history ‘strategies. Individual specimens of th
targeted species were identified and followed throughout the course of the-10-year
monitoring zecord. ‘mortality was determined through the persistence.: o
disappearance of inidividuals over time: Growth was determined by two-dimensional
measurement of projected area, including fusion and frigmentation of individial
colonies. Mottality was low for all species, <with oveall persistence of individuals
over the smdy period. I, wrebifina accounts for about 8% of the total substiate co:
Growth was moderate for this species, especially ‘in-the smaller specimens. Some
mortality was noted, with some latge specimens showing indication of senescence
and tissue decay. €. nuemiz'is the most abundant sponge species, accounting for upitg
17% of substrate cover. Growth patterns i this species are dynamic with mumerdus
incidents of fusion' and fragmientation. noted throughout the data record, and
mortality was moderate. 4. clathrodes, ‘which accounts for about 2% of the substrate
cover, is the most stable of the thrce species investigated. Growth and mortality were
very low forthis species.
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NEW ADVANCES IN SPONGE SCIENCE ~ APPLICATION OF
MICROSENSORS

C. H. L: SCHOENBERG

Max Planck Institute for Marine Micrabiology, Microsensor Group, Celciusstr. 1, 28359
Bremen, Germany:

To date microscnsors have mainly been employed to study conditions in
sediments, mictobial and algal mats; and boundary layer propertics. Nevertheless;
mictosensors.can also be-used on macrozooic organisims such as live mx"ertet?ratels.
As an example, they have been Ily applicd to investigate calcification in
scleractinian corals. Drawn-oitt sensor tips of a diameter of 10 wn enable very
localised positioning, without significany distutbing the miczoenvironment. Vasious
parameters can. be theasured ona microscale and gradients can be studied m: 1 pm
steps. Bioeroding sponges were used to test the suitability of this technique on
sponges. Sensors for calcium, pHl and oxygen were constructed to investigate
decalcification by ‘bioetoding sponges and photosynthesis by their symbiotic
zooxantheéllae. Preliminary results are presented.
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PIONE LAMPA, A BIOERODING, SPONGE LIVING IN UNST, REPRODUCTIVE ASPECTS OF CHONDRILLA NUCULA IN THE
MEDITERRANEAN SEA

ENVIRONMENTS

¢ T BROMMERY, R. PRONZATO®E & C. FERRETTIH

C. H. L. SCHOENBERG M. SIDRT*, M. MILANE:
Max Planck Insti ine Microbiology, Mi -
Max Plancis Institute for Marine Microbiology, Microsensor Gioup, Celciussir. 1.2 + Biologisclies Insfitut, Abteilung Zoologie, Univeisitit Stutgart, Plaffenwaldring 57,

Bremen, Germany
70569 Sturtgart, Getmany

v Dip.Te.Ris., Universita di Genova, Corso Entopa 26, 1-16132 Genova, Traly

A bioetoding sponge was. foudd in a sabellariid worm reef in- Flosi
 bioe e was f seef in- Florida, USA
was identified ag the clionid Pione krmpa (Laubentels, 1950). It comnoi.nct; nun: ;
gemmules, which weze attached to ecosion chamber walls. hey wese subsphetic

Chondrilla el Schimidt, 1892 4s keiowii to be.gonochoristic and ovipatous; the
cunl reproduction, in the Méditesiancan Sea, takes place in summer-autumn. We-
investigated some morphological aspects. related ‘o egg and sperm production.

lentil-shaped and had an aspicular, uastructared, th and rigi
p s 3 d rigid coat. It encle
dense cell material ic SO Anc gk o
o arcrial and varions spicwle ypes. Gemmules are Lkely to ersure surs Specitmens viere collected in Dortofino (Ligutian Seay during: August and September
Gommmales o ote s sueh s smothering, exposurs to air and high tecapesituse 2001, Some were fixed (Glutarsldebyd 2.5 %) and embedded in pataffin. for
ight occasionally bie freed and scattered, since the Flo histology, while some others were reared in condifioned aquaria. Hystological
sections showed the presence of either vocytes or spermiocysts in almost ll female

reef can suffer severe damage diring periods of heavy wave activity suchias
created: duting hurticane season. Biocrosion activity of the sponge increases
chance: to frec gemmules, as the sponge not. only etches into calcareous pacticle;
cemented into- the matrix produced by the worms, but.also. into the matrix jtge
ibility enables the sponge to utilise the teef as substrate.

Within the Clionidac, Chona annudifirs and three species of the genus Pione avethi
only species known to produce typical gemmules. Possible teasons are
reproduction of bioeroding sponges is understudied and ascxual bodies mdy hav
been overlooked in other species, and 2) clionid gemmules are an adaj taéon'
survive life in risky environments, Sponges of the genus Piope age cor:F arativel
successful in envitonments, in ‘which they are close to their physical linfit
potentially unstable or mobile substrates. ’ >

and male individuals. A reorganisation of the aquiferous system wis also -evident.
Specimens transferred into the aquaria sleased eges, then. were fixed in
Glutaraldehyd 2.5 % for light arid tiansmission clectron microscopy or placed in
pots to follow their development. The first stages of cellular division were observed
ind photogtaphed ir s nader the light microscope, ‘proving that C. mauls
undergoes internal fertilisation.

As a control, samples of €. sl were collected in non-feproductive ‘periods
(late autama-winter); in most of them the presence of ferw spermiocysts ‘was still
recorded but oocysts were never observed.

From the macro-morphological point of view, specifneéns in reproduction present
a zongh surface. In females; the presence of 4 datker, grey miesohyl layer, under the
cortex; indicates the piesence of a continous carpet of matute eggs.
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REVISION OF WESTERN ATLANTIC GEODIA LAMARCK, 1
(ASTROPHORIDA, GEODIIDAE): I. BRAZILIAN SPECIE!
INCLUDING A NEW RECORD

G M M. S1Lva®, B MOTHERS™, M. AL D CAMPOS®* & E. SCHLE

* Universidade de Sio Paulo, SP, Brazil & Museu de Ciéacias Natutais, Fusid:
Zoobotinica do Rio Grande do Sul, Rua Dr. Savador Franga, 1427, Jardim Botin
90690-000 Potto Alegre, RS, Brazil. silva@portoweb.com.br
** Museu de Ciéncias Naturais, Fandagio Zoobotinica do Rio Grande do- Sul; 90
000 Porto Alegre, RS, Brazil, bmothes@portowe! be; mrcpoa@hotmail. com
4 Institito de Biaciéncias; Univérsidade de Sdo Paulo, SP, Brazil, eschlenz@ibiiss;

The genns Geodiz has Tethyan distribution, with about sevenicen 5pe
registered for the Western Atlntic Region. The literature has described s
species belonging tb this genus in ‘the Brazilian coast before 1998: Grodia
Lashatck, 1813, G. glariosa (Sollas, 1886 as Cydoiivia glariosis), G. vosmitieri (Sollas,
as Synaps vosmert), G. neprami. (Sollas, 1886 as 3. wepluns), G. tylastra Boury
1973, G. papyracea Hlechtel, 1976 and G. wriicostylfera Hajdu et al, 1992. Thiee
species' were described from bathyal depths off Rio Grande do Sul State coas
Silva & Mothes (2000): G. gusrads, G, plendidaand G. riggrandensis. The esa
material was collected by Scuba diving from 0to 25 m. (36 samples) or dredged fro
33 10 634m (18 samples), catried out under the auspices of Projeto Talude, Funda
Univessidade do Rie Grande (FURG), Brazil; Projeto dos Recursos Vivos da Zi
Econdmica Exclusiva (REVIZEE/SE), Bazil; R/V “Almirante Saldanha”, Braz
“Natonal Oceanographic and Atinosphetic Administration Oregon 1 Cruise, US;
“Calypso” Expedition, France and HMS. “Challenger” Fxpedition, Engl:
Dissociated spicule mounts, thick sections and SEM stubs preparadon has folls
the methodology described by Mothes (1996) and Mothes & Silva (2002). ‘T
comparative analysis detected for the first ime the presence of G magedlant (Sol
1888 as €. ﬂmgil/tlm) in Brazilian waters. In this way, this Magellan species-has now:1i
koown northern Timit at the coast 'of Rie Grande do Sul State {31°20° §/49°52°
128 m). This study has alse-detected and incréased the gedgtaphic (l(:trﬂ)ut]cm 4
along the Brazilian coast 6f seven species, in ison 1o previous

papyraces (Fernando de Noronha Archipelago, Alagoss and Sdo Paulo: States)
wbberasn (Alagoas and Bahia States), G. glarivsa (Pernambuco, Espirito Santo and
Paulo States), G. whastin (Fernando de Noronha, Archipelago), G. neprani- (Rio'd
Janciro Statc), G. wricostylgrs (Bahia and Siio Paulo States) and G. splendids (Sath
Catarina State). Our data- confirm the conspecificity of G, mpiwii and G.. vosmaer
proposed by Flajdu ct al. (1992). A ey €r Brazilian Geodia species is presented and
aew opening arrangement and spicule set based approach to the génus at2 SEJ
Jevel detailing is suggested:
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IMPORTANT STEPS FOR STARTING-UP A SPONGE-CELL
CULTURE

D. SIPKEMA, R. OSINGA; HL TRAMPER & R, WIH

Wageningen University, Food -and Biog iriceting Group, B 2, 6700
BV Wageningen, The Netherdands

Sponge cell culture could be the most simple arid efficiént way for the production
of sporige. biomass and its #atural products becavse cell culturcs can easily be
controlled, maintained and scaled-up with present expertise of animal cell
cultivation. However, spongé-ceéll culture is still in its infancy, because a continuous
cell ling lias ‘not been established. A recutring problem with sponge cell cultute is the
posslble infection of the cell culture. by unicéllular evkaryores. Many of these
otgaisms are present on. sponges and are ot so easily removed. Since & lot of these
eukaryotic contaminants ate not-so- easily distinguished from sponge cells, a.nethod
should be developéd for unambiguoris dererminatiorn of the origin of 1 growing cell
cultute. We have developed a genetic identification méthod for sponge cells. As an
example we showed the technique for Dysidea avara. We wsed the sequence of the
188 rbosomal unit to test the origin of cells from a cell culture. The 185 sequence of
the cells. was compared with the sequence of the 188 sequence of the sponge. A
second step in startng-up a spongg-cell qulture, is-physical separation of sponge cells
from other eukaryotic cells to stazt a cell culmre without ‘any -contaminants.
Currently, we are working on 2 method to-select sponge cells. ffom 2 mixture of
cukaryotic cells.
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BIODIVERSITY AND COMPETTTIVE INTERACTIONS OF CAVI
SPONGES IN THE BAHAMAS

M. SLATTERY*, 1. J. GOCHFELD¥, T. ILIFFER*, B, KARDRR & M.-KELLY*

* University of i, Dep of Dt y and National Center
Natural Products Rescareh, University, P.O: Box ‘1848, University, MS 38677, USA

¥ Texas A&M University, Depariment of Masine Biology, Galveston TX 77553, USA
*¥* Bahamas Caves Research Foundation, PSC 1012 Box 168, FPO A4 34058, US,
24 National Institute-of Water & Atmospheric Rescarch (NIWA) Ld, Private Bag: 10!
695, Newmatket, Anckland, New Zealand

The estensive marine ‘cave systems of the Bahamas represéat one of the Jag
faunistic frontiers of the region, and certainly one of the least stiidied. Caves serye
refuges for “living fossils” with origins in the deep sea, as well as' tecent immiigtant
from the surrounding reefs and deep. forercef slopes. Sponges represent one of Al
host conspicuous members.of coral reef communities, but little is known about:
biodivéssity and ecology of cave sponges. To date we have determined -th
approximatcly a third of the sponge species within 7 Bahamas cave systemns:an
probably species that are unique to the cave ccosystem (i.e., they are not conspicuo
members of the neatby seefs), while: the rest represent immigrants from il
surrounding zeef-flats. Thete was a high degree of variability in the individual cav
sponge faunas; only one: species, Plakortis sp., was common 16 5 of 7 caves. ‘Th
remaining 28 species collected typically were found i a single cave, even though the
entrances to distinct caye systems. could be Jess than 50m distance. The caves als
exhibit 4 zonation pattérn of facultative to obligate species as one moves from the.
cavé mouth backwards. Cave obligatés were competitively dominant to the'
facultative specics, and bicassays provided evidence tliat thesc ‘interactions ate:

diated by chemical defenses. Nonetheliss, the high' degtee of system. specific
"eodemism” ‘within these caves, and the high potential for anthropogeai
disturbance suggests that these cave obligate sponges ate an incredibly fragile:
resource, 5
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MODULATORS OF POLYPEPTIDE GALNAC TRANSFERASE FROM
AN AXINELLID SPONGE

K M. SarTHE, T, B MACMILLANY, C. YU+, HoHANG*, C. R. BERTOZZM™ &
T. F. MOLINSKI*

* Depattment of Chemistey, University of California, Davis, California 95616, UsA
= Depptmicnt of Chemistry, Uriiversity of Califomnia, Berkeley, California 94720, USA

2N-Aéetyl galactosamine (GalNAC) residies are found in O-linked glycoproteins
thit adom: cell membranes and mediate important cellalar events including
progression of cel fertiization, cell recognition-and disense states such as metastasis
oF cancer and chronic inflammation. UDP-GalNAc is produced by an epimerase
that isomerizes UDP-GIcNAc, and is subsequently incorporated into polysaccharide
chains of mucin-type glycoproteins by . The enzgme polypeptide GalNAe
transferase (ppGaNACT). Both the ¢pimerase and transferdse arc impottant targets,
but g cell-permeant ppGAINACT inhibitor may be a most useful tool to study
glycopeptide assembly. Bioassay-guided screening identified an’ extracts from an
Axinellid sponge collected in” Western Australin which showed inhibition of
ppGANACT (ECS0 40 pg/mL). We describe here isolation and structutal studies of
compounds from this-extract.
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SPONGES OF THE SULTANATE OF OMAN

R: W. M. VAN S8OEST, E. BEGLINGER, R, GOMEZ & R. MOO!

Zaologisch Museurn - University of Amsterdam, P.0, Box 94766, 1090 G Amtes
The Netheilands. soest@science.uva.nl

The Sultanate of Oman harbours rich pop of sponges, especidlly in
four. cotal reef areas (Musandam Peninsula, Muscat coast & Daymaniyat Tslan
coasts of Masirah Tsland, and the Khutiya Muriya Islnds). Apart from:a fe
incidental samples recorded by e:g. Carter (1869) and Sara & Bavestrello (1995),
sponges of Oman wete kinown up. till now-only from 5 dredge stations-made by
Joha Murray Expedition off the south cossts of Oman, near the Khuriya Muri
Tslands, between. 13.5 and 1415 m. To. complement these dredge samples;
recently obtained 65 samples belonging to. 50 species by SCUBA and. sh
collecting, mostly from. the-northern part of Oman (project EU MAS3 CT97:01
Combined with the easlier records, approximately 150 nominal species are 1o
known from Oman, but the eatlier collections are in need of revision:Thi
preliminary list of sporiges includés 48 species so fat known only from the Sulta
of Oman, but 24 of these atc ot (yet) identified to: species level and will.be
subject of ongoing taxonomic work-of our group with several tiew taxa.to
descabed. Predictably, the remaining 100 species belong to sponges also occusing:
adjacent regions such as the Seychelles (66 specics shared), India (59), and the-Re
Sea (26). Each of these tern Indian Oceaq regions shares a number of spe
(up to 17) exclusively with Oman, indicating. “overlapping” interrcgional area
endemism, eg séparate Insular-Arabian, African-Arabian and Indian-Agal
regions. Less expected is- the relatively low similarity with sponges from ncarl
Yemen (20 species shared); this s probably due to the fact that only a few dre
samples from the Gulf of Aden ate available so far (also. by thé John Murta
xpedition). The similarity with the sponges of Hast Aftica is also. relatively low:
species shared). A minority of species récorded from Omari-are shared with far-ol
locations such'as the north and west coasts of Australia, Japan and the Philippine!
ctc. These sponges dre invariably widespread over the whole Indo-West Pacific,
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PHOTOSYNTHETIC ACTIVITY OF INTERTIDAL AND SUBTIDAL
TROPICAL SPONGES

L. STENDLER*,S. BEER* & M. ILAN®*

“Depactment of Plant Scieaces, Tel Aviv University, 6997851l Aviv, Tsrael
#+ Departieat of Zoology, Tel Aviv University, 69978 Tel Aviv, Istael

The frequency of marine spongés that harbour photosynthietic organisms was
exatnined in a tropical area of the Western, Indian Ocean. Out of 77 species from
five different habitats in Zanzibaz, 55 were found to have photosynthetic activify as
assayed by i sity pulse amplitude modulated (PAM) Auozometry and Iater validated
in the labotatory by measurements of chlorophyll content. A significantly highet
percentage of interiidal (85%, n=27) than of subtidal (64%, n=50) speciés was found
10 be photosynthetically active (X2=3.85, p<0.05 (df=1)): The fict that each habitat
contained its own characteristic sponge specics (only 8 sponge species weére found in
more than one habirat) stggests that the gencrally high presence of photosymbionts
in all the variots intértidal communities may be an important componeént to the
successful adaptation of those species to life i the intertidal. We propose that such
intertidal sponges may. be more dependent on autotrophicisymbionts to meet their
energetic needs (even in environments relatively rich in nutrients siich as mangrove
stands) because they. are limited in their filtering capacity during exposure to air at

low tde.
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THE LONG-TERM RECOVERY OF SPONGE POPULATION: ‘
FLORIDA-KEYS, USA FOLLOWING A WIDESPREAD . SPONG!
MORTALITY 7

J- M. STRVELY* & D, E. SWEATH*

* Florida Sea Grant Cbllege Program. 1303 170 St. W. Palmeito, FL 342213:U8,
jmstevely@mailifas.ufl.edu .
** Florida Sea Grant College Program, 830 First Stréet South, St. Petersbuzg; FL:2:
USA. dsweat@seas.marinesf.edu :

During 1992 and 1993, widespread sponge morwlitics significantly imipa
sponge populations in the Florida Keys, USA. The extent of the impacted areas
estimated to-be approximately 1000 km? The cause of the mortalities was atttily
to cyanobactetia blooms. It was hypothesized that the sponge mortality resulted
from clogging of the sponges™ filter feeding mechanism, bloom toxicity, or pethay
lowered dissolved oxygen levéls. However, the exact cause has not yet b
docurneated.

The work desctibed here was initiated In responsei to concerns regarding:
ecological and fishery impacts resulting from increased commecial sponge (spon
of the.genera Hippospongia and Spongia) harvesting effort in the lite 19805 and ear
1990s. Beginning in 1994, the work entered asecond phasé: documentation of
sponge mortality impact on sponge commuaity biomass, and Jong-tetm evalua
of sponge community tecovery. Data on the recovery of sponge populations in't
aréas-has beén collected 6n an annual basis from 1993, through 2002.

Droject. data docuniented. a highly significant decline in sponge numesical
abundance, with an even fore significarit reduction (up to 90%) in spon;
community volumetric biomass. However, the severity of the mortality vati
sigaificantly over the affected area. Sponges of the genera Inania, Hispospongia-a
Spongia-appeared to be the most susceprible to the mortality. Spheciospongia véspa
appeared to be more resistant than many other species, but was complete]
climinated throughout extensive arcas. One species, Cinachyra sp., appeated to’be
particulagly resistant.

As work has p ssed a more I ip of the sponge faunz.
in the study area has Been undertaken. Data are now collécted for 30 sponge tais
and we, have 2 reasonable: complete. descriptioni of the spongé fauna and relative.
abundance throughout the stady aren,

Data have documented 2 highly significant recovety of cestain species in tecent
yéars (1998-2002) of the genera Hippospongia, Spongia and Ipcinia. Howeves, the extent
of recovery of thiese species was ot uniforim throughout the study area. Two specics
of ‘the genus Irwia (1. strobifina and. Ircinia sp) have recovered to their former
abundasice, I contrast, Jrinia aompana, formerly a particularly abundant species, Has
shown no indications of any recovery. g

The most: conspi sponge, Spheci ja_ wesparia, in teims of size and
abundance, has shown limited signs of recovery. Two species of sponges,
: Spheciospongia vespariar and Irvinia campana; accounted for approximately 70 % of the

P
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sponge community biomass prios to the sponge mortalities. To date, there has been
limited or no recovery of these species even though ten years have passed since the

sponge mortalities, )

As the project evolves into a truly long-tesm evaluation of sponge community
tecover, data are being collected that indicate that there arc sevetal sponge species
thar have exhibited rathier dramatic fluctuations in aburidance over the past ten years.
These data may indicate that certain: sponge specics. (Fladahondria melanoforia, Adocia
sp., Flytrios sp., Cinachyra sp.) may undergo -significant patural flucruations in
abundance. )

The survey work is expected to continue. Future data will document and évaliate
the Jong-term recovery of the sponge community throughout the area affected by
the sponge mortality. These data will also assist in monitoring environmental
conditions and. modeling food webs, Furthermote, such long-tetm analysis may
provide insights.into-differences in the lifc histories and ecology of certain sponge

species.
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SPONGE BIOMASS ESTIMATES IN THE UPPER AND MIDDLE
FLORIDA KEYS, USA

D. E. SWEAT* & J. M. STEVELY#

* Florida Sea Graae College Program, 830 First Street South, St: Petersbusg, 3
Florida, USA. dsweat(@seas:marineusfedu
#* Flotida Sea Grant College Frogram, 1303 17 St. W, Palmetto, 34221 Flotida, US}

The. work: described here was initiated in response to -concerns regardi
ecological and fishery impacts resulting from increased sponge harvesting cffo
the late 1980 and carly 1990%s. The objective of the initial phase: of the work wvis
document and quantify the contribution of commercial sponges (genera Fisposfon
and Spongia) to total sponge commiunity biomass.

Duing 1991 and 1992 4 total of 15 azeas were sampled. The: fotal arca survey
was 34620 m® Sampling methodology consisted of counting all sponges found wil
twelve 100 m x 2 ni transects at each area. Numicrical abundance data was recorde
only for ial species (17 i Spangia barbara, Spougia gramines)
largest most common species (Spheciospongia vesparia; Iriinia campana, Trcnia sirobily
and Ireinia sp.). All ether sponges were lumped into-a miscellanecus unidentified:
¢itegoty. In addition ‘to numerical counts, data on volumetric biomass of 1}
different sponge species and samplmg categories were collected: This methodoloy
consisted of estimating sponge specimen volume by measuting the volume of Wt
displaced when the sponge was placed ifi 4 bucket firted with an o¥erflow spout.i;
The mean ‘abundance for all sponges was 7250/hecriré and for commeicial
sponges was 106/hectare. The miean volumetric biomass of all sponges ‘was 364
ml/m? Both methods employed o estimate sponge biomass indicated that.d
contribution of commescial sponge biomass to the total sponge community bioma:
was rclitively small (1.4 % based on numerical counts, 2.4 % based on volumetri
estimates). Two species of sponges, Spheciospongia  vesparia -and Irinia- campiy
tepresented 69 % of the total sponge comnunity biomass based on volumel
estimates.

During completion of the study, a widespread sponge mortality oecurred ov
1000 km? area, Consequently, a new phase of the study was initiated to documie
the-impacts-of the motality on sponge community biomass and cvaluzte the lony
teri recoveryof sponge populations. :
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A NEW SPECIES AND SUBSPECIES OF FIELDINGLA AND
FORMATION OF A NEW FAMILY AND ORDER OF
HEXACTINELLID, HEXASTEROPHORA

K. R, TABACHNICK

istitute: of Oceariology,. Academy of Science of Russia, Nahimovsky 36, 117218
Moscow, Russia

Reinvestigation of Fieldingia collected off the Indonésidn Archipelago and
described by Seliulse (1887) as F. Jagotiides and finding; of 2 new similar specimen
from the South China Sea allow to consider Sck to be a doubtl

Freldingia. A vew species F. palntini and a_new subspecie> E. palentini tizardi are
described. The presence-of complete sets of spicules allows to settle the problems
with both dictional framework construction and loose spicule. specification- of ‘the
poorly known genus. These data give grounds to distinguish Fieldingidde, a new
fainily with'a siagle ecent genus. The unic constiuction of dictional chioanosomal
skeleton together with some other less importarit characters of loose spicules are
features of 4 level of an order in Hexactinellida and.a new order Fieldingida is
established.
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ANEW GENUS AND SPECIES REPRESENTATIVE OF
AULOCALYCIDAE WITH UNIQUE BODY FORM {PORIFERA,
HEXACTINELLIDA}

THE NEW SPECIMENS OF RARE EURETIDAE: LEFROYE

DECORA, GYMNODICTYUM VARIOLOSUM, TRETOCHONE
DUPLICATA AND PLEUROCHORIUM ANNANDALET (PORIEER
HEXACTINELLIDA) PROVIDE THE FAMILY REORGANISATI
WITH FORMATION OF A NEW SUBFAMILY g

NINA*F

K. R. TABACHNICK* & L. L: MEN;

* Institute of Oceanology, Academy of Science of Russia, Nahimovsky 36, 117218

Moscow, Russia
#* Moscow State University, Physical department, 117218 Mascow; Russia

KR TABACHNICK

Tstirate of Oceanology, Academy of Sclencé of Russia, Nahimovsky 36, 117218
Moscow, Russia

Description and ‘diagnosis arc given of 2 new hexactinellid sponge, (family
Aulocalycidae) collected S-of New Zealand. The rigid skeleton of ‘this sponge seems
to be similar to 2 body forrh erroncously supposed for Myhiusia calloyarbies (Barnily
Eutretidae) by Reid (1964) and described as a form with “short irregulatly expanding
Tateral outgrowths, whose margins tinite locally so that lateral views show a network
of anastomosing marging”. Later revision by Reiswig aid Wheeler (in press) showed
that this interpretation of the body form of M. eadlicygthus is erroncous. The skeleton
of the new spongeis similar to the Form suggested by Reid for M. allacpatbes.

Finding of a well ed flexible siage sp of Lefitpella decnra allo
settle the question of the subfamilies allocation. of this genus. The.wall of this §pi
is a-rosult of a plication process with amarathyses formation and it 3 not compos
with Jongitudinal tbes. formed by the dichotomous branching. So Lefoyells mu
considered as a doubtless representative of Euretidae-Chonelasmatinae. Its diagn
is' corrected. Investigations .of new specimens ‘of Gymmuadicyyum pariglosnm (e
synotiym of Endorete perinsum) and Tretochone duplicata allow to supplement dat
their morphology. Pleuuchivinion annandiki known previously from the N I
ocean is-auned to be widely distributed in the W Indian ocean as well. Two
subspecies of P. aniandalei arc-desctibed. A finding of a miore complete, brand]
specimen and exarniriation of its spicitle content showed that Plurochorium has
miore_complex body form then it was copsidered bifore. The. type of mibulac
branching obsetved in. this genus may not be atributed to dichotomous or to any ol
its variations but it shoud be considered as 1 regular emission of tubular bra
from the side of the wall, hence the genus should be conserved within
Choneldsmatifiae: A scheme of phylogenetic relations of the genera of Furetidaei
suggested. A new subfamily with a single representativeis suggested.
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NEW SPECIMENS OF RARE EURETIDAE: LEFROYELI.A4 DECO
GYMNODICTYUM VARIOLOSUM AND TRETOCHONE
DUPLICAT.A PROVIDE THE FAMILY REORGANISATION WI

FORMATION OF A NEW HEXACTINELLID SUBFAMILY.

K R: TABACHNICK* & L. L. MENSHENINA®®

* Institute of Oceanology, Academy of Science of Russia, Nahimovsky 36, 11

Moscow, Russia
**# Moscow State Univetsity, Physical department, 117218 Moscow, Russia

Discovery of a well-presesved specimen of Lefroyella decora:in its early flexil
stage enabled settlement of subfamily allocation of its genus. The wall of this sp
results from a plication process with amatarhyses formation; it is not compose
longitudinal tubes formed by dichotemous branching. Hence Lefrpyellz mus
consideted as a valid member of Euretidae- Chionelasmatinge. Its diagnosis is |
corrected, T of newr of {elder syaor
of Endorete pertuinn)) and Tretockone duplicata enabled. determination ‘of -
supplementaty data on their morphology. A scheme of phylogenetic relations Ay
the genera of Euretidae is suggested. :A new subfamily with a single represent:
Bathysiphus sublilis.is proposed.
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COEVOLUTION OF MICROBIAL SYMBIONTS AND DYSIDEA
(ORDER DENDROCERATIDA, FAMILY DYSIDEIDAE)

R. THACKER

Department of Biology, University of Alabama at Bitmingham; CH 109, UAB 1530 3rd
Ave South; 35294-1170 Birminghan, Alabama, USA

Although marine sponges. can host a variety of cyanobactetial ard bacterial
symbiorits, it is often not known whether these symbionts are generalists that occlir
in.a varety .of host specics or specialists that occur oaly in certain species o
populations of sponges. We observed the fillamentous cyanobacteriom Ouscillatoria
spongeliac in collections of the sponge Dysidea cf. herbacea and simiilar cyanobacteria in
collections of D. cf. granulosa and D. cf. ‘avara. We hypothesized that host-specific
strains of cyanobacteria are found in each sponge species. To test this hypothesis, we
extracted total genomic DNA from specimens of all three Djisidea species from
severallocations on Guam, including several color forms of D. cf. berbacea. We used
sponge-specific PCR priters to amplify a 683. bp fragment of sponge nuclear
rbosomal DNA, including the ITS:2 regios, and we used cyanobacteria-specific
PCR pnmers to amplify 1265 bp of cyanobacterial 163 fbosomal DNA. After
sequencing these ptoducts, we constructed phylogenies for both the. symbiotic
cyanobacteria and the host sponges: The resulting phylogtams show that a separate
cynnobncteﬁal strain is. found in each sponge species. We found little. sequence
variation within sponge species (sequence divergence within species: 0 to 0.53 %;
among species: 7.74 to 14:26 %) or cyanok 1 strains
within strains: 0 to 144 %; among strains: 1.67 to 3.02 %), with no genetic
différentiation of sponges or cyanobactéria among locatidns or among:sponge color
forms. Log-det distance matsices from each group were significantly positively
correlated, indicating that mote closely related sponges host more closely related
cyanobacteria. The coevolution of photosynthetic symbioses between sponges and
Cyanobacteria may parallel those of green, plants and red algae.
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CHEMICAL DESIGN OF SPONGE CELL MEDIUM

G. TOMMONARO, S. DE R0sA & C. JODICE

Istituto di' Chimica’ Biomolecolare, CNR, via Campi Flegrei, 34, 80078' Pozzuoli, Naj
Traly )

Sponges are the most primitive muliicellular organisms: within the anim:
Kingdom. A wide vatiety of interesting; niew compounds has. been isolated fro
atine sponges -and. several of them have shown a wide varety of biolo,
activities. Unfortunately only few of these natural products have reached the stag;
commercial production because:of the limited availability of starting matetial (mas
sponges). Biotechnological production under well-defined conditions of spon;
biomass isa necessary step towards cc ial phase of these | ially interesting
products.

Tt was hypothesized ‘that cells of marine sponges can be culruied and that
cultured cells will continue: to produce bioactive metabolites. Recent stur
demonistrated the ability of sponge cell cultutes to produce secondary metabolit
From several sponges we, have obtained primary cell cultares, which have bee;
monitored in their growth. Proliferation of cells can be improyed with a well-define
design of medium that satisfies putritional requirements of marine sponges andy
have studies in progress about metabolism of sponge cells to-understand their bett
condition of growth.

In this communication the importance of the presence of some metabolites’
the growth fredium of sponge cells will be discussed.

Thiis reséarch. was funded. by Enropean Commission (Project;: SPONGE, con
number QLK3-1999-00672),
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PHOTOSYNTHETIC AND RESPIRATORY ACTIVITY OF THE
SYMBIOTIC ASSOCIATION BETWEEN THE CORAL REEF
SPONGE HALICL.ON.A €YMAEFORMIS AND THE RHODOPHYTE
CERATODICTYON SPONGIOSUM

D. A. TRAUTMAN,, M. A, BOROWITZKA* & R. HINDE**

* Algae Research Group, School of Biological Sciences and Biotechaology, Mirdoch,
University, Murdoch, 6150 Western Australia, Australia
** School of Biological Séleiices A0S, Univesity of Sydaey, NSW 2006, Austzalia

Measurements of photosyathesis and respitation btained from clumps of the
symbiotic association between the sponge Hlaliclona cymacformis and the red macroalga
Ciératodictyon. spongiosum show that this association makes a significant contribution to
primary productivity on the rubble bariks at One Tree Reef, fixing up t0 1.2 5 C m?2
dl. Maxi rates of photosynthesis 4nd réspiration are more than 3.5 fold higher
in summer than in winter. The rates of photosynthesis and respiration are the same
in the growing tips of the associition as in piéces cut from near the base. Differences
are observed in the photosynthetic: patameters when clumps of the association are
collected from different sites within One Tree Lagoon, Clumps collected from the
more turbid waters in the centre of the lagoon have characteristics of clumps that
have undergone adaptation to low light. Maximum photosynthesis is greater in the
intact dssociation than in unialgal cultures of €. sponglostitr; héwever, there is no
difference in the respiratory rates of the intact association and the isolated alga. This
indicates'that the sponge makes very little contribution to the total respiratory rate of
the association.
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SOME PECULIARITIES OF THE FRESHWATER SPONGES
(PORIFERA, SPONGILLIDAE) SPREADING OVER THE,
TERRITORY OF UKRAINIAN POLISSYA

V.OTRYLIS

Tnstitute of Hydrobiology, Yangela str.4, 2p.7, 03057 Kiev, Ukraine

In. Ukraiie, the border between forest and forest-steppe biogeografic-Zore
passes about the latitude of Kiev. The territory notth of this border belongs £
forest zone and is called Ukrainian Polissya(“Woodlands™), This region -co
uppet reacties, émbouchement and all sight tributarics of Pripyat River as well ag pa
of that of Desna River, .

We stadied spongofavna of Ukrainian Polissya in 1987-2001. During this;tin
ovet 400 samples of sponges from 32 stations. at; 16 rivers and lakes were colleg
and identified: The collection was made chiefly by hand, often with the aid of diviay
equipment. For sponges identification the keys by Penny & Racek, 1968,

Rezvoy, 1936, were used. Tn rivers of the région, sponges represent 2 considerabl
component of the. periphyton; often being dominant in it, which, in the condi
of small rivers with abundance of hard sul ination of spofiges

ard leads to 4
the ccosystem’s fauns by biomass. Five specics of sporiges wete found in the
Spongilla” lacustris (L), Ewnapins fragilis (Leidy), Eplydatia misolleri- (Licberkuhnj,
Ephydatia fuwiatils (L), and Trachospongilla. borrida (Weltaes). S. facustris is the mos
widespread; it occurs almost everywhere, predominates in spongofauna in lakes is
also in river stretches with the heaviest anthropogenic polintion, Usually, .E. fragil
thie most ‘mass species, particuilarly in stretches of swift flow. Where the fow.
slower, E: muellrs can-predominate. Unlike the widespread 5. lcustrie, E. fragéhis i
E. muelleys, T. horrida is quite uncommon-and occurs only in purest streiches (Ubor]
Snov, headstreams of Pripyat). Extremely rarely occurs E. flaviaiils, though
widespread over the rest of Ukraine. Trustworthy findirigs' of this species in .
Ukrainian Polissya were made only in left tributaries of Desna River, whose water.
catchment area is situated mostly in forest:steppe zone (Seym and Oster Rivers), arid:
in Desna itself. Neithier in right tributaries of Desna, nor in Ukrainian part of Pripya
basin. E. fluviatifis is found. It should be noted; however, that small colonies:of this
speciés dsually do not form geinmules, so that it cannot be reliably differentiated
from-E. fragilis. But.in cases of abundance of miture colonies of E. fiugifisin a water -
hody or its surroundings and lack of colonies of E. fhuiatifis, doubtful samples. were
identified as.presumably belonging to E. frasifis.

Thus the specificity of spongofuuna of Ukeainian Polissya, evidently, is based on
thelack in itof E. fwiatili, common in the forest-steppe zone of Ukraine, No more
specific distinctions in the disisibution of ‘other freshwater sponges species
mentioned were found in the region.
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BECOMING AN ADULT: A CHALLENGE FOR SPONGE
PROPAGULA

M..J. Uktz

Centre destudis Avangats de Blanes, Acces a Ja Cala Sant Francese. 14, 17300 Blanes,
Gitons, Spain

In his very lucid opening conference in Brisbane (1998), Professor Claude Lévi
expressed his amazement at the fact that, despite the prolific. reseatch on the
embryology, postlarval, postgemular and postmetamorphic development.of sponges;
we knew so litfle on' growth, trué morphogenesis, and, specifically, on how a
particulac sponge shape is ‘achieved. Although no empirical -support has been
provided, it is widely sccepted that growth and muorphogenesis are genetically
controlled, although modulated by external factors. They may determiné the
paradigmatic sponge plasticity that has allowed sponges to adapt to a variety of
heterogeneous habitats. To' obfain empirical data dllowing advance-in this field;
current sponge science can take advantage of modern working techniques that ate
widespread in other fields. Cell and molecule libeling, molecular matkers, and gene
cloning and expression are, among others, available tools or desirable directions for
further investigations: Momeobox genies that coufer positional information have
been reported in both larvae and adult sponges, although how they are involved in
achieving the species-specific sparige shape or skeletal arrangement remains ‘to be
explained. The: classic concept of a sponge as a cluster of cells in continuous
reairangement has been supported by video and ultrastructural ithages and accounts
for the sponge adaptation capabilitics. However, the genetic basis. of what is known
as the. “permanent embeyonic stage” of the sponges has not been approached yet
and requites investigatio.

The episodes that encompass. sponge propagula from their telease to the water
column uatil they join 4.sponge population a5 new recruits, are crucial to an
understanding of sponge distributions. Post-recwitmient processes: growth, feeding,
defense, reproduction, mortality, potential longevity, and individual dynainics have
received Incteasing attention in recent decades, but field data are difficult o ohtain
and consequently scarce. Monitoring of latval behavior or “true” dispersal capacity
in the field should be combined with-studies of the genetic structure of populations
to_understand the extesit to which sexual and asexusl events contribute to
colonization of new habitats. Studies of post-recriitment processes have shown
contrasting. results depending orni"the. species studied, .and research -should be
extended to other sponge types to allow generalizations, The -ontogeny -of the
chemical defenses, why and how defénses vary during the life of the spongs, is a
growing study field with implications for evolation. Chemical defenses together with
the possible” fole of chemnical cues in induciag setflement and metamorphosis will
contribute to the vnderstanding of somé selevant-ecological aspects. such as species
abundance, failire at settlément, larval and setileér mottality, and Tecruits success,
among others.
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THE DISTRIBUTION OF CHONDRILI.A SPECIES
(DEMOSPONGIAE) IN AUSTRALIA

K. M. USHERY, D. C. SUTTON#, S, TO71#* &]. EROMON T

* The Department of Mictobiology, University of Western Australiz, Nedlands, 690
Western Australia, Australia i
#* CSIRQ Land and Water, Florcat, 6014 Western Australia, Australia
% Western Australian Museum, Perth Cultursl Centre, Perth, 6000 Western Augtril
Australia

T}:!e_number of species of Chondrilla and their distribution. around the Australia
coastline “was investigated using classical faxonomy and molecular techniques
Distinguishing' between Chondsilla species using clissical taxonomy has b
difficult a5 this getus has few chatacters for this purpose. We ditectly sequen
sections of the 288 1DNA and the ITS region to determine the lével of correldtios
between the. results. of the sequence data from these'two tegions of DNA. and. thi
classical identification teclniques. We fonad that-the results of these methods wer
in agreement, with three species of Chondrilla found in the southern oceansiof
Austrilia, sometimes growing alongside each other, Chondsilly -australiensis..w
fourid to grow in both the tropical and temperate oceans of Australia :
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STUDIES ON THE CELLULAR LOCALIZATION AND
ECOLOGICAL FUNCTION OF BIOACTIVE COMPOUNDS OF
SOME CARIBBEAN SPONGES

G, VANDE VYVER¥, ]. C. BRAERMAN™Y, M. M. J. DE KLUJVER™¥,
C. DEVIVER**, S. GAUDENCIO ™, HL GASPARF, R. GOME
R, TAVARESHEHE, R, W M. VAN SOBST*** & H. RICHELLE-MAURER*

+ Laboratory of Cellulit Physiology, Institat de Biologie et de Médecine Moléculaires, CP
300, Université Libre de Bruelles, 50 av. F: Roosevelt, 1050 Brussels, Belgium.

#* Labotatoire de Chiritie Bin-Otganique, CP 160/07, Université Libre de Bruxelles, 50
av. F. Rogsevelt, 1050 Brussels, Belgium

*#t. Tnstitite for Biodiversity and Ecosystem Dynamics, University of Amsterdam, PO
Box 94766, 1090 GT Amsterdam, The Netherlands

x% Instituto Naciondl de E haria. e Technologia Tnd
Lumiaz, 1649-038 Lisboa, Pottugal

ial, Bstrada do’ Pargo do

In the framewotk of the Symbiosponge project dealing with the biology of
sponge natural products we have investigated 4 sporige species to establish the origin
and tole of the bioactive secondafy metabalites they produce and to ascertain,
whether these compounds could be recovered from cell cultures.

Thiree species, Agefas ciiifera, Ircinia felix and Xe it gl Were
by the prescnice of great numbess of extracellular bacteria. On. the, contrary, the
fourth species Halielona vansoesti-only contained very few and small heterotrophic
bacteria. Cyanobacteria typical for cach species wete observed in H. sansvecti, 1. filix:
and X. Mista:

Cell fractions obtained by differential, Ficoll and Percoll densify gradieat
centtifygation as well as cell cultures were analysed by HPLC for the presence of the
compounds of interest. The data revealed that the major secondaty metabolites of 4.
conifera and H, vansotsti, namely sceptiin-oroidin and (2R, 3R, 7Z)-2-aminotettadec-7-
ene-1, 3-diol were associated with sponge cells (spherulous cells and archaeocytes)
rather than with bacteria. In contrast, current results obtained. for the other two
species, . Mtz and L fefix, strongly suggested that the compounds characteristic of
these species, Le. ‘bromopolyacetylenic acids and varabilin -detivatives, were of
smictobial origin rather-than of sponge otigin and that they were likely associated
with heterottophic bacteria. The target compeunds could be fecovered in different
amounifs from shori-term cultures of . cwnifera, H. vanjoesti and X, Muta pointing to
‘the feasibility of cell cirlture as an-alternative methad to-extensive collections in the

field. Lab and field expesi indicated that scepttin ‘and oroidiny played-a
role. in defence mechanisms. against preciators and possibly in space competition
while (2R, 3R, 7Z)-2-aminotetradec-7-ene-1, 3-diol was- only involved in space
competition, The ccological: role of bromopolyacetylenic acids and variabilin
derivatives remained ncertain although variabilin derivatives fmay act as ac intecnal
antibiotic:protection.

hatacterized
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DISTINCTION OF AMPHIMEDON (PORIFERA) SPECIES FRO)
BRAZILIAN COAST THROUGH COMBINED MORPHOLOGIC:
MOLECULAR METHODS

T. VIEIRALVES*, E, HAJDU* & G. LOBO-HAJ DU

* Departamento de Tavertebrados, Museu Nacional — Universidade Federal do Ri
Janeito (UFR]), Rio de Janeizo, Rf, Brasil tvviciralves@jg com.be
** Depurtamento dé Biologia Célular.e Genética; IBRAG, Universidnde do [1 equét
Rio de Jancito (UER]), Rua Sho Francisco Xavier, 524 — PHLC, sala 205, Mitdcas)
20550-013, Rio de Janciro, RJ, Brasil '

_The “gedus Anphinedon (Duchassaing & Mickielott; 1864) is a typical cas
difficulties faced by specialists in the taxonomy of Porifera. Its species picsent
several morphotypes what. makes 4 certain number of species with. doiiby
allocation. Thig fact is susprising in view that . 4phi is a Haplosclerida. of
family Niphatidze (Chalinina) with considerable number of species, which posse
a diversificed known chemistry, Adantic Ocean is richer in Amphimedon Ay
elsewhete, however there are only two registrations published for the Brazilian ¢oas
A wiridis and A. erima. Recent collections made in several points of the eight
thousand kilometers of Brazilian caast revealed the presence of some species with
difficult classification, which motivated the beginning of a tixonomic revision of:
geaus, Such-revision is made particularly uigent due to the recent discovery’
potent hemolytic action in A. siridis and A. sp. of the Brazilian coast, and. i
potential biochemical/pharmacological/immunological -application of substane
extracted from these sponges. To. correctly identify these species, we. applied thi
PCR (Polymiersse Chain Reaction) linked-SSCP (Single Strand Cobnlformatioh
Polymorphism) method, to detect the sequence variation in the first and secand
internal transcobed spacers (ITS 1-and ITS 2) of the auclear riosomal DNA gengs:
Our results allowed the diagnosis of Amphinredon speciés through the ¢ombs
PCR-SSCP method, showing the viability of this.te¢haique-in the discriniination of.
sibling sponge species prior to sequence analysis. ;

Finizncial support: CAPES, CNPq and FAPER].
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‘THE IMPACT OF A NUCLEAR POWER PLANT DISCHARGE IN
A SPONGE COMMUNITY OF A TROPICAL BAY

E. VILANOVA¥, M. M. PINTO*, P. C. FERNANDEZ** & S. H. G. DA SILva¥*

#* Departamento de Tayértebrados — Museu Nacional/UFRJ. Quinta da Boa Vista s/n%
Sio Ciistoviio — Rio.de Janeiro, RJ, Btazil. evilanova{@ig.com br

*¢ Departamento de. Biologia Marinha — Instituto .de Biologia/UFR]. CCS, iha do
Fundio - Ria de Janeiro, R], Brazil

The-Almirante Alvro Alberto Nuclear Centeal (CNAAA), at Ilha Grande Bay,

south coast of Rio de Janciro state (SE Brazil), is composed by two nuclear power
plants. The ehlosinated discharge from the cooling water system flows into-the bay,
rising the watex temperature and the current velocity. Sponge distribution is strongly
influenced by abjotic factors, and they are therefore useful tools for environmiental
monitoring. Water temperatute (surface and botiom, current velocity and chlorine
levels were measured weekly ovei: thee months in two sites (discharge and control),
Mean siirface temperature value Was. significantdly higher (== 5.02; p= 0.01) at
discharge (31.9° C) than at control (26.5° C), while th¢ mean battom temperature
value was verysimflar in both ateas (2 26° C). Mean chlorine level was 0.04:mgH at
the discharge, control samples did not show chlotine. Mean current velocity was 0.24
knots in the discharge and 0.18 knots in the control: Quantitative samples of sporige
community were taken by SCUBA dive along horizontal transects (10 square'merers)
in two depths (sutface — 1.5 m and bottom — 3.5 m) at discharge and.conrrol site.
The codes of transects. are: dischargé surface - DS, discharge bottom - DB, contzol
suxface - CS, control bottom - CB. Nineteen spp. weze recorded for this study. Only
two species (Halicina sp.1 and Myialé microsigmatoss) were found at DS while at CS
were found 13 spp. Six spp. ‘were found in DB and 13 at CB. The divessity and
evenness was higher in CS (= 2.01; J= 0.8%) and' CB (" = 0.78) than at
DS (FI'= 0,25; ]= 0.35) and DB (H'= 1. :67). The density of individuals was
also higher at CS (37.3 ind:m?) and CB (42.2 ind.m) than at DS (5.9 ind'm) and
DB (104 ind.?). The most abandant species, Tedania ignis, Mycale americana,
Amphimedon viridis and Halibia welana, weie found in all transects except at DS.
Mycals nricrosignatose was. also abundant, and the -only species that occurred in- all
tiansects. Howéver, its abundarice was significantly lowet (KW= 21,130, p < 0:0001)
in DS, This species is.considered tolerant towards otganic pollution, and may also be
cansidered a negative bioindicator for the impact approached i this'study. Hafidona
sp-1 showed relative abundance of 93:2 % at DS; and was found exclusively in this
transect. ‘This result suggests that this species i opportumistic and tolerant of
extréme.conditions, and thus maj be used as a positive biciadicator, Cluster analysis
(Bray-Curtis index) showed low similasity between discharge and control transects.
DS showed only 2% of similarity with DB and control transects.and DB showed
similarity of 36 % witl the control transects. The results indicate 2 high impact of
the CNAAA discharge on the sponge community, which, howeves, is local (= 750
m) and stronger at the upper levels.,

Fellowships: CNPq, FAPER], Elefrobras Testhonuclear 5.4
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PHOSPHOLIPID DISTRIBUTION AND PHOSPHOLIPID FATTY
ACIDS IN SOME SAUDI RED SEA SPONGES

N. VELOSAOTSY*, E.. GENIN*, R. NONGONIERMA¥, S. AL-LIHAIBI**,
J. M. KORNPROBST*, J. VACELET*** & G. BARNATHAN*

* Laboratoire de Chimie Marine, UPRES-EA 2160, ISOMer, Faculté de Pharmacie, rue
La Houssiniére, BP 92208, 44322 Nantes cedex 3, France

** Faculty of Marine Sciences, University of Jeddah, Saudi Arabia

*#* Centre d’Océanologie de Marscille, Station Marine d’Endoume, Université de la
Méditerranée, CNRS URA 41, France

Sponge phospholipid fatty acids are quite unusual and possess long chain (23-34
catbon atoms) and unsaturation pattern (A5,9). Thus, they contrast sharply with their
common counterparts where hylene-interrupted ion pattern found
in nunemrous other organisms. As part of our ongoing investigations, lipids were
analysed in four sponges collected by scuba diving in Saudi Red Sea, namely
Chalinula sandiensts, A carteri, Ci alloclada and C, 2
__ Phospholipid distribution and phospholipid fatty acid composition were studied.
The occurrence of phosphatidylglycerol at high levels (12-15 %) revealed the
presence of bacteria in sponges such as the Cinachyrella species. In that case, several
rate monounsaturated branched short-chain acids were identified, likely originating
from associated bacteria. Typical A5,9 demospongic fatty acids wete identified in all
sponge studied, including the new 6-bromo-5,9-nonacosadienoic acid in C. alaciada.
Other new compounds were characterized in the latter sponges, namely 17-
methyltetracosanoic,  18-methyltetracosanoic, 18-methylpentacosanoic, 18-
methylhexacosanoic and 18,24-dimethylhexacosanoic acids. A. aarzeri contained a
quite 42 % of 5,9-hexacosadienoic acid, phytanic acid at unusual level of (20 %) and
three 2-hydroxy long-chain fatty acids. In contrast with the Cinadhyrella species, C.
faudtemz‘,f did not contain symbionts. Thus, the fatty acids found in that sponge such
as arachidonic (20 :4 n-6) and docosahexaenoic acid (DHA, 22 :6 n-3) seem originate
from the sponge itsclf.
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AN ASSESSMENT OF SPONGE MARICULTURE IN THE
SPERMONDE ARCHIPELAGO, INDONESIA

N. J. DEVOOGD* *%, R. W. M. VAN SOEST*, A. NOOR¥** &

B. W. HOEKSEMA**

* Institute for Biodiversity and Ecosystem Dynamics (Zoological Museum), University of
Amsterdam, P.O. Box 94766, 1090 GT Amsterdam, The Netherlands

#+ National Museum of National History, Naturalis, P.O. Box 9517, 2300 RA Leiden,
The Netherlands

#r+ Hasanuddin University, Kampus Tamalanrea, Makassar 90245 SulSel, Tndonesia

Sessile marine invertebrates ate sources for a wide varety of substances with
bioactive properties. Many of these substances have a potential as pharmaceuticals or
as biochemical tools for a variety of useful applications. Of all marine invertebrates,
sponges are the most diverse in both numbers and types of compounds. As the
supply-matter is a problem, alternative ways to obtain these compounds are
necessary. In most cases it is not feasible to harvest wild sponges on a commercial
scale as sponge populations are often small and have a patchy distribution. A fast
depletion of the natural sponge resources will be the consequence. A more viable
and reliable method is to culture sponges in the open sea, with natural sponge
populations acting as a stock. Several attempts to culture sponges have appeared to
be successful in temperate waters with respect to growth, survival of the sponge, and
yield of the target compounds.

It is assumed that sponge bioactivity is enhanced in tropical environments, such
as coral reefs. As many of these reefs are under great environmental pressure caused
by over-cxploitation by human coastal communities, there is a growing need for
methods for a more sustainable use of the coral reef resources. It is therefore
expected that the inexpensive requirements of sponge aquaculture could surely
benefit local communities.

A first assessment is presented of the farming potential of six sponge species at
South Sulawesi, Indonesia. Experiments will be done to determine the feasibility for
sponge aquaculture in the region, and charactesistics of the ecological role of the
compounds will be described for morphologically different sponge species. Here, we
focus on the outcome of different farming techniques, sponge growth and survival
These latter parameters have been monitored for a period of six months, during
which sponge explants and wild sponges have been collected at different time
intervals. The extracts of these samples have been studied using bioactivity assays
and HPLC to check for the presence and bioactivity of the various compounds
previously detected.
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THE CHEMICAL ECOLOGY OF THE ARCTIC SPONGE
HALICL.ONA VISCOSA
C. VOLK, H. LIPPERT, E. RACHOR & M. KOCK

Alfred-Wegener-Institut fiir Polar- und M hung, Am Handelsh 12, D-
27570 Bremerhaven, Germany

Marine animals are a source of novel natural products with diverse ecological
functions. Sessile organisms often depend upon a chemical defense for protection
from predators and competitors, instead of a physical mechanism like quills, scales
or camouflage. Previous chemical and ecological studies have focused primatily on
tropical organisms. We have begun to investigate chemically mediated interactions of
organisms from arctic waters, given the abundance of soft-bodied animals that may
rely on chemical deterrence. Our work focused on sponges of the family
Haliclonidae, which are known to contain secondary metabolites with biological
activities. Several antifungal and cytotoxic alkaloids have been isolated from sponges
of the genus Halichna, eg haliclamines and haliclonacyclamines. The sponge
Haliclona viscosa was collected in 1999 at Kénigsfjord near Ny-Alesund, Spits-bergen,
and was shown to be chemically protected from predators. Ecological assays with
tissue, extracts and isolated compounds showed activity against predators and
fouling organisms, including the amphipod Anony mugax, the starfish Asterias rubens,
and five bacteria isolated from the natural environment. The results of the ecological
assays as well as the isolation and structure elucidation of the major secondary
metabolites (e.g. X 3 and X 4) will be discussed.
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SPONGE INTERACTIONS WITH SPATIAL COMPETITORS

NJ. DE VOOGD* & L.E. BECKING**

*Institute for Biodiversity and Ecosystem Dynamics (Zoological Muscum), University of
Amsterdam, P.O. Box 94766, 1090 GT, Amsterdam, The Netherlands

*National Museum of National History, Naturalis, P.O. Box 9517, 2300 RA Leiden,
The Netherlands

Tropical marine environments ate a great source of bioactive compounds with
pharmaceutical potential. Since the demand versus supply ratio for the material is a
major problem, there is a need to find alternative ways to obtain these compounds.
Aquaculture of bioactive sponges could be preferable above wild harvesting and
other more costly methods. To be able to culture sponges and exploits their
products efficiently; the ccological functions of the secondary metabolites have to be
fully understood. Tn highly competitive environments, such as coral reefs, space is an
important limiting factos; it must be gained and maintained at all times. Sponges are
important spatial competitors; this can be observed by the high frequency of
overgrowth of their neighbours and the necrosis or bleaching that these interactions
can cause. This study describes the i sitw effects of four known toxic sponges on
their neighbours at different locations and depths in the Spermonde Archipelago,
Indonesa.

The target species, Aaptos des, Amphir , G ja sp. and
Niphates olemda, were carefully chosen on the basis of their known bioactivity, natural
abundance and potential use in future aquaculture in the region. Within a circular
transect with a diameter of 25 cm, the natural rates of interaction between the
sponge species and eight possible competitive invertebrate groups were defined and
quantified, along with the choice of substratum and the total live cover. Most
interactions occurred with other sponges and corals. Coral overgrowth by the four
target species caused more than 85 % necrosis, whereas this was less than 25 % in
most sponge overgrowths. Callyspongia sp was significantly smaller in size and had 2
different morphology, encrusting 2s branching, in high coral cover environments in
comparison to low ones. Additionally, the encrusting growth form showed more
lethal overgrowth interactions than the branching growth form.

For all four target species, onc individual could at the same be lethal to one type
of neighbour and not be lethal to another type in its overgrowth interaction.

These results support the hypothesis that the toxins are used in spatial
competition and that the concentrations of the toxins of the target species differ
both intra-individually and intra-specifically. However, future quantification of the

toxins is suggested for more conclusive evidence.




Bodl: Mais. Ist. biok Univ, Genora, 66-67. 2000-2001.(2002)

SYMBIONTS IN THE SPONGE CAl\zDIDASPONF =14 PLABELLA
(DICTYOCERATIDA)

o
R TWaBB* & A. M BURJA®F

* Centte. for Microscopy and Microanalysis and Dept. of Mictobiology ind Parasttol
University of Queensland, 4072 St Lucia, Austtalia
#* Department of Mechanical and Chemical Engineering; Heriot-Watt Univet
Riccarton, EFI14 4A8 Edinburgh, Scotland

Candidospingia flabeliata, is 2 rate Dictyoceratid sponge found on the. Austr
Great Barrier Reef. It is a foliose sponge up to 25 em high and 35 cm wide:and:
only 3-4.5 mm thick. A thin cortex, which consists basically of sand grains’;
collagen network, occurs on both su:faces Internally, the soft tissue is suppoite
2 spongin netwotk-and is-totally. free of sand grains. Flectron microscope studie
this sponge havé shown that it is rich in associated microorganisms; High num
of 4 cyanobacteria occur within the tssue of the central region of this spo:
amongst the choanocyte chambefs and were never seen in the cottex areas:. The:
appedr to be members of the Oscillatotiacede. Additionally, associated withi alk's

grains in the cortex-are large numbers of bacterial cells. Thiese'aré non- -cyanobact

bacteria: or archaea. The distibution of these celly was. strictly within the cor

Many different morphotypes are present, and are always closely associated with
sand grains, contained within a sheath ‘surrounding each grain. It appears that:th
aybe involved in the breakdown of these sand grams. Grains i all stafesiic
dissolution can be seen with bactetia penetrating deep within them. Free-sand giain
taken adjacent to. a.sponge, were-shows to also have a bacterial biofilm and simiil
marphotypes to those in the sponge were seen. [t is thetefore likely that the bacter;
are acquited with the sand grains at the dimé of inclusion within the cellular matrix
The role of the symbionts and their distibation within the sponge will be discusséd
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HUMAN IMPACTS AND THE MICROBIAL ECOLOGY OF
ANTARCTIC SPONGES

N: 8. WEBSTIR*, A, P, NEGRI; C. W. WOLFF, W. . MACLEAN,
M. H. G. MUNRO & C. N BATTERSHIUL

* PAMS, Univessity of Canterbury, PB 4800 Chrdstchurch, New Zealand:
nwebster@botn.

Incréasing human pressute on Antatctica has highlighted the necessity for
cffective monitoring tools to assess: the health of this fragile environment. .Sponges
dominate many of the shallow marine Antarctic habitats and are ideal indicator
organisms for assessing benthic condition. This study utilised the miciobial
symbionts of Antarcric sponges-as Sensitive indicatots fox the detection of sub-lethal
stress caused by humian impacts in the regions. sutrpunding Scott Base and
McMurdo Staton. This was achieved by compmng the microbial ecology of
sporiges in polluted and pristine b strategy
cultivation, denaturing gradient gel elcctrophoreaxs 165 RNA sequcncmg and
electron microscopy techniques was performed to monitor changes in microbial
diversity w:ch increasing levels of pollution stress.for the sponge species Homaxinells

rekia_ variolosa, La lia. apicalis, Myale acerats: and Sphavrolylns
antarcticns. The level of contamination at each site Wwas ‘defined by heavy: metal,
hydrocarbon and nutficnt analysis of sediments and. bivalves and fecal colifotm
counts from seawater and sediment. Sponges have considerable potential for
imonitofing elevated concentrations of lieavy metals and examining changes in theit
microbial symbionts is*a novel and sensitive bioindicator for the asseéssment of
pollution on important microbial communities.

nénts. A pe
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PHYL.OGENETIC SIGNIFICANCE OF SPINED RAPHIDES WITHIN
HALICLONA (HAPLOSCLERIDA, CHALINIDAE)

W. H: DE WEERDT*, F. HOGFMANN®* & E. J. BEGLINGER®

“Instituté of Biodiversity and F Dynamics (Zoological Museum), Usiversify
Amsterdam, P.O. Box 94766, 1090 GT Amsterdam, Fhe Netherlands E
*astitut und Museum fisr Geologie und Paliontologie-der Georg-Augast-Univessi
Gttingen, Goldschidtstr. 3, D-37077 Gottingen, Germany '

Chalinid microscleres ase. of 4 striking simplicity and: consist only of si
toxas, microxeas, and raphides. All these microscleres occur outside the Chalini
as well and have no’significant phylogerietic value within the family, Until now
spicule ¢ ies of marine haploscletids were knowa to be entirely smooth;: bu
zecently raphides with vestigial spines were found in two Halicksta species from. the
Meditetranean Sea and the northemn North Atantic. The natuzé of these raphidesii
compared with. those: occurring outside the Chalinidae in order to establish -the
phylogenetic value of these spicules within the family. :
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SPONGE-INDUCED CORAL MORTALITY IN THE CARIBBEAN. A
POTENTIAL NEW THREAT TO CARIBBEAN CORAL REEFS

E. WEIL

Dept; of Marine Sciences, University-of Puerto Rico, PO 908, Lajas, 00667 Puesto Rico.
ecil@ecaribe.net

In the list 20 years Caribbean coral reefs have been experiencing significant
ioration due:to the ination of more frequent (and intense) natural events
{hurricanes, Afiican dust, diseases, bleaching, etc) and increasing -arithropogeni
intervention in the region. In the last 15 years, the thin, brown, continuous, veneer-
tike crust (beta stage) of ome species. of the taxonomically untesolved species
complex Cliona langae -~ C.-caribbaca - C. aprica’is becorning a tuajor pioblem i many
Caribbean reefs due to:ifs rapid proliferation, intrusive monopolization of substrate,
high bioerosion rates, and the infestation and killing of high proportions of live
colonies of many réef building. corals. Since the author first observed this
phencmenon in Panama in 1986, this problem has apparently extended to the north
and east of the Caribbean, Florida and: the Bahamas. Results from 15 years of
observations around the wider Caribbean, ications from. coll and
quantitative ecological studies in Puerto Rico over the last five years are-summarized
as follows: (1) the sponge has 2 wide geographic distiibution but is limited to the
northern arid west Caribbean. It has been. observed killing corals and monopolizing
teef substiate in some 62 reef sites in Colombia, Panamd, Roatan-Nicaragua, Belize,
Grand. Cayinan, Jamaica, Dominican Republic, Flotida, Bahamas and Puerto Rico,
Curicusly; the beta stage is not present in the eastern lesser. Antilles and. the south.
Caribbean tegions (Virgin [slands, Dominica, Grenada, Barbados, Tobago and the.
coast and islands north of Venezuels); (2) the sponge can infect and kil up to 24
different reef building cotal species and the hydrocoral Midkpora complanata; (3) p to
20 % of the colonies of some important coral species (Montastraea” caverriosa, M.
Javeoltd) can be-infected in-a particulas teef; (4) the avetage linear extension rates (=
coral tissue mortality rates) are sigaificantly highes (2.74-16.79 crn/yeas) thian. most
specific growth rates (linear extension) of the affected coral taxa; (5) the sponge’s
sion rates are Significantly higher in live coral colonies than in déad
consolidated substrate; (6) the sponge can dissolve high amounts of -cdlcium
carbonate (bioerosion) i a short time and it can completely kill a mediutn size cotal
head in one yeas; (7) the sponge has a wide-depti distribution. range (0.2-40 m; (8
linear exterision rates do not vaty significantly with depth; (9) up to 20 % of the reef
substrate iy be covered by this sponge in some localities; (10) there is high
Jaiability in. the incidence, growth, abundance and distibution of the sponge across
recf habitats and geographic localities; (11) the taxenomy of the. group is confusing
atbest, and (12) the sponge is producing high rates of coral tissue mrortality in many
reef sites. Very few references to Glonids killing corals exist in the literature, and
gothing like what is presented here was seported priot to 1999. Some potential
explanations.to the phenomenon include: (a) changes in the competitive abilities of
the: sponge and/ot the defense abilities of the cotals due to habitat degradation or
environmental changes (global warming?); (b) an introduction of an exotic species;
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(¢) & nattial cycle in the life history of the particular, indigenous cliorid species (i
successful reproductive years in combination with low mostalities, ctc); (d) abseice
of hetbivorous préssure on the surfaceof the reef duc to the disappearance of:-

Black sea urchin Diadema aptillaparn il the early 80%, and overfishing, and () dny
combination of these. Ongoing research -on the: biclogy and ecology of thes
sponges i conjunction with ongoing efforts to clarify their taxonomy will proyi
more useful information in the'near future:
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SPONGIAL FAUNA OF PLIOCENE-QUATERNARY SEDIMENTS IN
LAKE BAIKAL

E. WEINBERGH, 8. EYREMOVA** & Y. MasuDA

* Limnologteal Institute of RAS §B, Ulan-Batorskaya - 3, 664033 Irkursk, Russia

** Biological Institute of Stk t University, Oranienbaumskoye sch.2, ‘Stary
Peterhof, 198904 5t. Petersburg, Russia.

*r¢ Department. of Biology, Kawasaki Medical School, Matsushima, Kurashiki City, 701-
0192 Okayama, Japan

At present, sponge’ fauna of Lake Baikal is represented by two families: the
polite Spongillidae (including 3 ‘gencra and 3 species) (Masuda, 1999) and the
endemic. Lubomirskiidae (4 genera and 14 speciesy (Efremova, 2001). Was the
specics composition. of this sponge £ ys 507 When Lubomirskiidac separated.
from Spongillidae, and. liow the development of these two sponge familtes was
progressinge” Micro-palacontological uethod of study of silicon- sponge- spicules
buricd in Lake Baikal bottorm sediment helps to answee this question. Some short
cores were studied (§T18, ST16, ST15, STX-3, ST-2), thetr age 15 within Pléistocede;
we studied as well 2 pait of the deep-drilling core BDP -96/1, its age range is.3.1-2.1
My, and the lowemmuost past (50 cm) of the deep-dsilling core BDP - 98, its age is
supposed to be Upper Miocene (7:5 M.Y.BP.). All the cores were sampled: from the
top-of underwater Akademichesky Ridge. This ridge sepatates Central and Northern
Baikal basins and is an ideal site for sampling used for palacolimnological studies as
itis dsolated by large dépths from direct income of codrse sedimerts from the coastal
zone, as well'as from influerice of riverine outflotw: It guarantees a uiet, undisturbed
type of sediientation.

Studies of short cores have shown that the distribution. of sponge spicules in
them occurs according to the-same regularity that the distribution of other ficro-
fossils and palaco-markers (diatom algae, vegetation pollen, biogenic silica). Spicule
content is the highest in diatom siits:corresponding to warm interglacial periods, and
it is lower ia clayey intérvalé cosresponding o cold glacial periods. Species
composition of the sponge fauna i elose t6 the present one.

Tn the sedimedits’ from the core BDP-96/1 we found. the spiculés of all-sponge
species known by nowadays. Besides spicules which could be related to: modem
species there were ones which, differed from them by morphological features, We
call them further “fossil” spicules: 8 spicules types of them were related to the family
Sposgillidac, and 19 types of “fossil” spicules to the family Lubomirskiidac, The
analysis of specics composition of the sponge fauna 1n the studied part of the cpre
BDP-96 has. shown that until the boundary of 29 MY.BP.; the composition of
fossil spoage fauna considerably differed from present one. Part of spicules of the
family Spongillidze (ap to 60 %) and of spicules of “fossil” spicules was sigrificant.
Dusing the pesiod-of 2.9 -2.5 MiY.B.P,,.a dramatic change in species composition
and spicule abnadance in the sediments occurred due to climate change. The amount
of spicule of the warm-loving family Spongillidac considerably decreased and many
“fossil” spicule ‘disappeared; evidently, they also belonged to warm-loving species.
Since 2:5 My BP, a graduate reconstittion of abundince and species cemposition of
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the Baikal sponge fauna began; however, this fauna never reached such prosperitya;
before. the cooling period. In general, species composition of the -sponge- fan
became close to the'present one:

Studies- of species composition -of the sponge fauna from lower intervals of th
cote BDP-98 showed that during that period (7.5 MY.BP.) two quite separate
sponge familics exisied: the "cosmopolite _Spongillidac and the entlem
Tubomirskiidae représented by the genera Euboniy i, hetwiki
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INTERACTION BETWEEN THE BAIKALIAN SPONGES AND
THEIR INHABITANTS

T WiEINBERG*, O, GLYZINAY, E. WEINBERG*, L. KRAV
N, SuE A% N; LATYSHE &.D. JANUSSEN

" , D, BONSE
* Limnological Indrute of RAS SB, Ulin-Batorskaya - 3, 664033, Trkuitsk, Russia

** Sea Biology Institute of FEEB RAS, Viadivostok, Russia

#ok Beglin Free Univetsity, Tnstitute. of Geological Scieises, Maltesexste. 74 — 100, D-
12249 Betlin, Gerrtiany

woick Research Tnstitute and Musetim of Nataal History of Senckenberg, Section of
Matine Tnvertebrates, Senckenberganlane 25, 60325 Brankfurt on Main, Germany

Our study was aimisig at the deterimination. of the composition of invertebrates
inhabiting Baikalian sponges and elutidation of the interactions between sponges
and thieir inhabitants. Main part of material was obtained in August 2001 in Kharin:
Ligi Bay (Middle Bailal). Besides, the samples obtained in 2000 in the region of
Ushkany Islands and at Bolshie Koty (Southern Baikal) were used. Sampling bas
been performed by divers according to procedure by Knmaltynov et al d 995) Six
SPEC!CS of Baikali SPOﬂgCS ( b f

. bacillifers, papy R eibinatd) were studied.
Abundance and biomass of invertebrates were normalized by a sponge volume
which was.determined as the volume of water substituted by the sporge in a
measurdng flask (according to Dr. Y. Masuda, Kawasaki Medical School, Japanj Faty
acids composition (as ‘methyl ‘ethers) was analyzed according to Keits (1975) on
gas/liquid chromatographer Shimadzy GC-9A,

All sponges examined were-inhabited by invertebrates. Their number varied from
80 to 280.individuals, the biomass was found to be. from 200.to 1020 mg per 100
cm? of sponge. All quantitative characteristics tend to increase with the increase of
sponge body size urespective. of sponge species identity. Crustaceans always
domiiniate the ‘community. In- total 17 species of amphipods, 9. specics of copepods
and 2 species of lsopods weze found. Theré ate two distiictive sets of species, within
the sponge. inhiabiting. crustaceans, which we designate ‘a5 “specific” and “nen-
specific” ones. ‘The lateer indifferent in sponges sampled in different pats of the
lake. Usually it consists of planctic (Celgps kolnsis) and benthic invertebrates
widespread on the shallow water platform of the lake at the place of sampling. The
specific set consists of species which are typical for all-species of sponges sainpled
from different parts of the lake. Among the ciustaceans there are: Brandiia
(Spingirithus) parasttica and. B, ltisiima (Anphipoda), A i iz and
A trztemedzu.r (Copepoda). Besides, two crustaceans occur on.the sponge Lobyirikia.

rywhere: amphipod B wiglacens and copepod Azanthocyelsps

spangiala.

Interaction between the sponges and invertebates inhabiting them iircliides topic
and trophic links: One of the characteristics of the topic links is the moiphological
adaptation of the invertebrates from the “specific” species set. All of them besides
B. violavens, which lives i Holes gnawed in sponge bodies, have spines. on body ardd
especially o appendages wliich help them fo stck to he sponge sutface and use it
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efficiently as a substrate, Trophic links ate marked by “demospongic’
synthesized by sponges. Composition of fatty acids from two amphipod spe
Brandtia: parasitica and B. Jatissima - were analised. High level of poly-unsatueated
iﬂds (48 %) -and' acids of bacterial and plnt origin have been. found: M:
demospongic” acids were not found. Previous studies (Dembitsly et al, 1994
only small ariounts of “demospongic” acids in B. parasifica which taeans. th
sponge does ot represent the main source of food for them. Basing on thiese
we-may. conclyde that trophic links like host-parasite, are highly unlikely, The
of feeding preferences of B. parusitica (Mekhanikova, 2001). resulted in o sa
conclusion. The Author had found. that food lump of this ‘species consists]
remainders of plant and animal origin, which. most likely originate fros 6t
organismé dwelling on the sponge surface, as well as- of planctic “algae:
abundance of fatty acids of bacterial and plant origin suggests that bacteria nhgbiting
the sponge may play a majoi role in feeding of B. par Thesefore i

invertebrates clean the sponge by scavenging epiphytic organism from-its sutfice
Most likely, for most of sponge-dwelling investebidtes we may define. ‘theit
interaction with sponge as proto-cooperation (non-obligate co-existence), and:;
mutualism (abligate co-existence) for some specics like Bparsitus and A..vjnng
But we-still cannot deny the existence of more complicated interactions in.
commitinity of fnvertebrates-and sponges, because there are no studics of the fmipact
of the fotmer on sponges. B
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MECHANICAL PROPERTIES OF THE COLLAGENOUS MESOHYL
OF CHONDROSLA RENIFORMIS: EVIDENCE OF PHYSIOLOGICAL
CONTROL

STRELLO®*, C. CERRANO &
ALTH¥

1. C. WiLKIE*, F. BONASORO*, G, BAY
M. D.Canpia Cal

# Schiool of Biological and Biomedical Scicnces, :Glasgow: Caledonian University, 70
Cowcaddens Road, G4 0BA Glasgow; UK.

= Dipartithesto di Biologia “Luigi Gorial”, Sezione di Zoologia ¢ Citologia, University
degli Srudi di Milano, Via Celoria. 26, 20133 Milan, Italy

wrt Istituto- di Scienze del Mare, Universitd di Ancona, Via Brecce Bianche, 60131
Ancona, Ttaly

wret Dip, Te. Ris., Universita di Genoya, Corso Europa 26, 1-16132 Genova, Traly

Chidrasia renifornis shows n forim of asexual reproduction in which pottions of
the parent body de-stiffen and evenually break away completely. In addition, intact
sponges stiffen in_response to mechanical stimulation, These phenomena suggest
that the mechanical properties of the collagenous mesohyl, which is the dominant
structural material of C. reniformis, may be under physiological control. Evidence
supporting this view was obtained by examinirig the effects of vatious agents on the
flexural stiffriess of beam-shaped samples of cctosome and choanosome tissue. Ior
example, élevationt of [Ca2+| stiffened and reduction of [Ca2+] de-stiffened these
samples; ticatrhents that cause cell lysis, including the detergents Triton X-100 and
saponin, distilled water ‘and frecze-thawing, had an cxireme and irrevesible
stiffening effcct. The effects of the different treatments were:checked in the samples
at histological and ultrastructural level with particular refereace to the “possible
structural changes of the cellular components of the mesohyl. On the basis of our
results it is hypothesised that cells:in the mesohyl synthesise and secrete a molecule
that influences, directly or indirectly, interactions between the collagen fibrils of the
extracellular matsix.
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ULTRASTRUCTURE, OF SPERMATOGENESIS AND STORAG
CELLS IN THE CARIBBEAN SCLEROSPONGE GOREAUJE; k
AURICULATA (CERATOPORELLIDAE: PORIFERA)

P WILLENZ* & W. D: HARTMAN®*
* Royal Belgian Institute of Natural Sciences. Rine Vautier, 20, B-1000 Brussels, Belgium

" Yale-University, Peabody Museum of Natural Fistory, 170 Whitney Avenue, P.Q) B
6666, New Haven, CT 06511, USA .

Fine ultrastructural analysis of the living- tissue of the coralline spon
P G i i collected in the: vicinity of Discovery " Bai
Jamaica, between 1984 and 2002, was carried out using transmission and scanis
electron microscopy (TEM dad SEM). Two new features of the biclogy of Goriie
are repotted. :

Spermatogenesis is described for the first time in a coralline sponge of the.f;
Ceratoporellidae. Storage. cells with numerous inclusions ate located at the base:
digitations of the living tissue insetted within the calcareous skeleton. ‘These stors;
cells are compared to:similar structutes observed in other coralline sponges.
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IN VITRO GENE EXPRESSION IN MARINE SPONGE CELLS

R. WILLOUGHBY & S. A. POMPONI

Division of Biomedical Marine Research, Harhor Branch Oceanographic Institution,
TInc., Fort Pierce, Flotida 34936, USA

The marine sponge Axinella rarrugata is 2. model for cell culture development and
is known tfo respond to-phytek lutinin (PFA) stimulation in vitro. This report
documents changes in gene expression related to PHA. treatmient of sponge prifnary
cell cultures. The fesearch employed a cfoss-species techniquie n “which marine
spofage cDNA was hiybridized to commercially available microarrays of human gene
sequences. A panel of potentially regulated genes: was derived. through basic
statistical methods. Results indicate that PELA effects proliferative and anti-apopiotic

molecularchanges in-marine sponge cells.
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NEW SPECIES AQUACULTURE OF TROPICAL DICTYOCERATID)!
FOR PRODUCTION OF COMMERCIAL SPONGES IN THE GRE
BARRIER REEF REGION

C W, W. WOLEF, C. N, BATIERSHI L & B A, BVANS-TLEIDGE

Deriving Benefits from Marine Biotechnology group, Australian lastitate of Mg
Science PMB # 3, Townsville 4810 Qucensland, Ausifalia

Demand for commercial sponges currently exceeds supply. worldwide:
develop a successful sponge aquaculture venture, survival must be maximised:
cancept of growing sponges by in s aquaculture is not new, Tropical aquaculfiire
particular, however, is in ts infancy. E
Several dictyoceratid species, including Rbagpaleides odprabile have been growii:ne;
Townsville nnder a variety of conditions, including distance from shote, differe
depths and using various rope and bag materials. Where possiblé, bothi the éxplant
and the:wild seed stock were regularly monitored for survivorship and growth, N
of the original Rhopakeides seedstock died, but replaced the removed biomass ¢
slowly. Mean survivorship of the explants from this species varied between. 0 and7:
% depending on treatinent category, and volumetric-growth-means over 21 monh
were up to 1200 %. After harvdést, analyses included elasticity measurements’ o)
cleared skeletons to establish 2 commicial grading and to optittiise growing
conditions. Theére wis 2. very distinct correlation between certaln treatments “an
elasticity. .

The results of fusther work including an ‘as yer unnamed Jnivia species will b
presented for comparison.
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NESTED CLADE ANATYSIS AND PHYLOGEOGRAPHY OF
WESTERN PACIFIC LEUCETTA “‘CHAGOSENSIS” (PORIFERA:
CALCAREA): CLUES FOR CONSERVATION OF THE GREAT
BARRIER REEF WORLD HERITAGE AREA (AUSTRALLA)

G. WORIHEIDE® ##¥, . N. A, HOOPER* & B. M. DEGNAN™

# Queensland Centre for Biodiversify, Qu Jand NMuseum, P.Q. Box 3300, South

Brisbane; QLD 4101, Australia

#% Aoleculir Zoology Laboratory, Department of Zoology and Entomology, The

University of Queenslard; Brisbane; QLD 4072, Australia :

#o% present ‘address: Geowisserischaftliches Zentrum Gottingen (GZG), Abteilung
biologic, Universitit Gattingen, Goldschmidistr. 3, D-37077 Gottingen Germany.

ett-wocrheide(@geo.unigoettingen.de

Phylc phy i i e phical  distribution of _genealogical
lineages; including those at the intraspecific level. ‘While phylogeographic
relationships of terrestrial faxa have been quite well studicd during the Jast years,
marine phylogeography is still in its infancies. In the present study we explore
phylogeogeaphic télationships of the widespread calcareous sponge Lentta
“hagosensis”, occurring in shaded habitats. of Indo-Pacific coral reefs. It provides a
good model system to investigate marine phylogeographic relationships due to its
allegedly. imited: dispersal capabilities. Maxitnum parsitnony analysis of 19 ribosomal
sequencetypes from 28 locations in' the western Pacific xévealed phylogeographic
suiicturing into 4'major clades, corfesponding to the northern/central GBR with
Guaim and Tafwan, the southern GBR and subtropical regions south to Brisbane,
Vanuatu, atid Indonesia. Subsequent nested clade analysis confirmed this structure
with 'a probability of >95 %. A pattern of range expansion from the internal
Tndonesian clade was inferred at the total cladogram level, supporting the “Centre.of
Origin” hypothesis. Pwo distinct. clades were found on the GBR, which: narrowly
overlap geographically in a line approximately from the Whitsunday Tslaads to the
noithern Swain Reéefs. At various clade levels, the notthern -GBR clade was
infliénced by past frapmentation and contigious range expansion events,
presumably during/after sea level low stands i’ the Pleistocene, after which the
siorthern GBR might have been recologised from the Queensland Plateau in the
Coral Sea. The southern GBR clade is .most closély related fo subuopical L.
“Chagosensis”, and we infer that the southern GBR. was recolonized frony thete afer
sea level low stands. Out results have important implications. for conservation and
manageinent of the GBR, -as they highlight the importance of marginial transition
zones i the generation and miaintenance of species ich' zones, such as the Great
Battier Reef World Fleritage Area.
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HOW MUCH CAN-COMPETITION AND PREDATION INFLUEN
SPONGE COMMUNITY COMPOSITION?

J. WULEr

Department of Biological Science; Flotida, State University, 32306:1100 Tallzhass
Florida, USA

Over 170 sponge species inhabit mangrove roofs in two: sets of cays on the
Belize Barrier Reef. Overlap in species between the faunas of the Pelican Cays
Tiwin Cays is semarkably small, less tham 30 % of the species. Experiments is whi
individuals of the 6 most common sponge species. in each set of cays w
transferred between sites and also placed 10 different sitvations with respect
competition and predation within each site. strongly implicate competition  an
predation in determining which sponge species are found in each set of cays, P
most simply, spongivores prevent sponges typical of Twin Cays from inhabiting
Pelican ‘Cays, and competition from rapidly growing species quicky elimici
sponges typical of the Pelican Cays from Twin Cays: Some species ase so'stiongly
influenced by, or resistant to, either competition or predation that their presence
absence can be used a5 & cleat environmenta] indicator. However, one intriguitg

result is that many of the sponge species do not divide dxchotomcus’ly into “edil
vs. “inedible’ and “good competitors” vs. “Goor itors”, but instead display

complex mix of intermediate possibilities.
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HISTORICAL RECORDS OF THE PORIFERA FAUNA IN THE
AZORES. THE.CONTRIBUTION OF PRINCE ALBERT I OF
MONACO SCIENTIFIC CAMPAIGNS

J. XAVIER® & J. CONSTANCIA™®®

* Secgio de. Biologia Masioha, Urliversidade dos Agores, Rua Mie de Deus, 9501-855
Ponta Delgada, Portugal
# Museu Catlos Machado, 9501-855 Penta Delgada, Bortugal

The first scientific works on Poriféra fauna in the Azores were done by Topsent
(1892, 1904) on material collected in 4 series of 6 scientific campaigns -ordered by
Prince Albert I of Monaco on'board the yachts Hirondelle and Princesse. Alice,

‘The ourput of the zoological exploration enterprised on board Hirondelle in
three tegions of the North Atlantic (Gascogne Gulf, New Foundland, Acores)
tesulted ina list of 167 sponge species; 58.0f which are new records for science.

In 1904 the Prince:Albert published the 2nd seri¢s of the scienfific campaigns
resullts dedicating 4. volumie to. the Azotean sponges. Entitled “Sporigiaites des
Acores” the monography by Emile Topseat mentions briefly or in detail 243 species.

It was to the deep-water Porifera fauna that the Prince. Albert expeditionsmostly
contsibuted: In Fact, ost sampling operations, (dredging and trawling) were made at
800-2000' m, and sorhe ranged to 5005-m depth.

These ¢ i are therefore idered to be. of important histori¢al and
scientific value and are definitely-a milestone-to Poriféra taxonomy:in the region.
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SPONGES AS BYCATCH OF LONG-LINE FISHING PRELIMINAR?
RESULTS ON A PROGRAM OF COOPERATION WTTH LOCAT
FISHERMEN .

J- XAVIER, A, QUINTELA & A. COSTA

de’ de Deus, 95014

Secgio de Biologa Marinhia, Univetsidade dos Agorss, Rua
Poata Delgada, Portugal

Considering that the Azorean Islands lack a-continental shelf, a great number
nop-corstal sponge species is yet to be known. As a matter of fact déep-sater
sponges from the Azotes have seceived o attention since the. Beginning of the 201
century, when the Prince Albest I of Menaco scientific campaigns took place.

‘The present lack of knowled f much of the d fapna is' related t&:th
high costs and specificity of sampliag effort needed:to.obtain specimens from dep
under 100 m. However, sponges constitute a considerable part of teaditional lon:
line fishefies by-catch in the Azotes, and therefore a program.of cooperation wil
local fishermen association was statted in ordet to-obtairi biological material. s

In this wotk we present the preliminary résults.of this program where fisherinen:
play animportant role in‘sampling.
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FEEDING ECOLOGY OF SERICOLOPHUS HAWAIICUS: A FIRST
LOOK AT HEXACTINELLID DIET AND WATER PROCESSING.

C. M. YOUNG*, A. ]. PILE®* & A. M. WoOD#**

* Hathor Branch Oceanographic Institute, Foxt Pierce, Flowida 23062, USA
## Sehool of Biolagical Sciences, The Univetsity of Sydney, NSW, 2006 Australia
*#+ Departmerit of Biology, 1210, University of Otegon, Eugene, Otégon; 97403-1210,

USA

Sericolophns bawasins is the dominant megafauna of the slope of the Maua Loria
volcano at a depth of 350-450 m, These sponges form: a dense bed of a variety of
size classes from 'new recruits to dead stalks. We quantified sponge dict-and tates-of
water processing i sitw using the Pisces V deep submergence vehicle. Water samples
were simultaneously collected from the exhalent current of the sponge and upstream
of the sponge using a “Sucker”. The Sucker is pitctifork shaped device with 4 syringe
on each end, One syringe was positioned within the exhalent cutrent of the sponge
and the other took an ambient water sanple 20 cm upstieain from the sponge.
‘Watex samples were analysed by flow cytortietry to quantify changes in iiltraplankton
abundance between ambient and exhalent cutrent samples. We also mieasured
sponge water processing rates by video afialysis of fluorescence dye. Dye: was
released on the incurrent aspect of the sponge. Water processing rates were
determined as a fanction of the velocity of the visualised exhalent current and
diameter of the osculs. Overall, this bed of .S, hawadicss has the potential to flux a
large amount of material from the overlying water column iato the benthos of the

deep sea.
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COMPARATIVE CHEMICAL AND ECOLOGICAL $STUDIES OF
SPONGES FROM THE ORKNEY AND SHETLAND ISLANDS
(NORTH SEA, GREAT BRITAIN)

H.

R & M. KGeR

Alfred-Wegener-Instirut fiir Polar- und Meeresforschung, Am Handclshafen 12, Di
27570 Bremerhaven, Germany

Despite their. sessile. existence and their lack. 6f morphological defensive:
structuses, most. matine sponge species appear o be minimally affecred by predators,
comjietitors or fouling organisms. This could be possibly due to a chemical deferice
of the sponges. Marine sponges produce 2 diversity of chemical compounds, but the.
ceological functions of these metaholites remain latgely unknown. The aim of th

study was the isolation and identification of the miin Secondaty trictabolites of some.
spodr;gs spesies. Furthermore, the ecological functions. of these compounds weic:
studied.

. SpOnge sp containing Demosponges as well as some Calcarea
species, were collected from different subtidal habitats off the Orkney and Shetlarid
Tslands (Great Britain). during July 2001. Sampling was petformed by scuba diving:
Affer the collection the sponges wete frozen and freeze dried, followed by extraction:
with otganic solvents of the whole sporige tissue. The crude cxtracts were chermically
investigated by different chromatographic methods (e.g LH-20 and prepazative RD:
HPLC). The structure elucidaton was carried out by NMR spectetscopy and mass:
spectrometry. !
To study the ecological functions (toxic and deterrent properties) of the sponge
extracts, bio-assays were carried out. Antifouling is one possible defensive function’
of matine narural products isolated from sponges. To cvaluate this assumption crude
organiic extracts of sponges were added to stable gels and exposed to seawater for
several weeks. Thereafter the fouling ratio was determined and the results: were
compated betweeil the differerit 17 sponge species. The extracts were also tested for
antilarval aictivity. Therefore, ascidian latvac of species coexisting with the collected
sporges were added to seawater contalning sporige extract, The feeding deterrency
was tested with predatory starfish which were fod with ariificial food pellets
containing the sponge crude extracts. The results of the chernical studies on the
isolation and structure elucidation of the major metabolites as well as the results of
the écalogical assays will be discussed in detail.
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TOWARDS THE TAXONOMIC RESOLUTION OF THE CARIBBEAN
EXCAVATING SPONGE SPECIES COMPLEX CLION:A
CARIBBARA-C. LANGAE-C. APRICA (PORIFERA, HADROMERIDA,
CLIONIDAE)

S. Zra

Dep 5 de Biologia idad Nacional dé Colombia, INVEMAR, Cerro Punta
de Betin, Santa Marta, Colombia. szea@invemazomg.co

There arc sponges that both excavite and encrust the surface. of the substratum.
They excavate and advarice mostly in the laterat direction. Upon encounter, they
often kill coral tissues. In the Ciribbean Sea, those having a datk brown to, brown-
Dlack color are variably reported @s Cliona cariblbaca, C. fangae or C. aprica. While
ecological studies of their impact onreef corals were being made, the need to solve
the taxonomic status. of the speeies became evident. For this, detailed observations
and sampling was carried ‘out in several ateds of the South {coitinental coast of
Colombia) and Southwestern (San Andeés and Old Piovidence Archipelago,
Colombia) Catibbean Séa. Visits to other areas (Belize, Bahamas, Poerto Rico,
Venézuels) allowed furfher ‘material for comparisons.. Eragments of sponges. and
their substrata were obtained by liamtner anid chisel and fixed. Clean spicule mounts
were: made from. nitric acid digestion of previously decalcified. samples. Thick
sections for microscopical, observation of the internal tissues-and excavations wete
obtained by cutting fragments with a circular diamond saw. These were then
embedded In epoxy resin, cut and mounted in slides, and ground and polished with
graded series of diamond coated gtinding papet. Ficld sbservations of external
morphology and color revealed the existence of odly two distinct species in mose
localities. One species; €. dangie Parig, 1973, s fully encrusting, maroon ‘to- dark
brown, and fiay reach several square meters in size! Fven as young, it statts to gfow
in the beta, fully encrusting stage. As it excavates the: substratum laterally, its edges
are usually smooth and continuous. Once it cannotadvance more, ity tissues thicken
and the-dermis darkens, and often the surface is invaded by epibiotic zoanthids. This
species can become secondarily papillated whicre the tissues have been removed by
grazers or smothered by scdiments, filamentous of crustose algae, ‘or ‘when
excavating tissue filaments reach the surface after crossing beriéath an elevated ridge.
Thi: other species, C. gprica Pang, 1973, is very datk brows, almost black. It often
grows as closely- packed inhalant and oscular papillae; which may have a variable
degree of fusion. Oscular papille often have a grayish oscular rim. Interestingly, only
at-the San Andsés and Old Provideace Axchipelago, this species most often reaches
the fully encrusting, befa stage, when growing on flat surfaces or thick or massive
corals. However, it always leaves scattered bits of substtatura free of tissues, where
tufts of flamentous algac grow; the growing edges are often papillated, but can also
be smaoth. It does not grow as. large'a C. dangas; buit when lateral growth s nor
possible; it may ‘alst thicken and become invaded by epibiotic zoanthids. When
growing. i mbble, it seldom becomes. cncrusting, and tissue. bridges bind and
stabilize. the substratum, forming small bioherms. Detailed cxamination of the
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spicule characteristics showed a petplexing deal of variation within and betwee
Iocalities within 4 species, and a strong ovetlap between the two species. No single
spicular chasacteristic could be used to disgnose each species throughout the

range of sampled localities. However, when spicules of specimens of the two specie:
which had been growing near or side by side were examined, subtle but cleas
differences were found in most localitfes. “The internal disposition of spicules and
tissucs depended more on the growth stage and the type of substrarum than on'the.
species. Comparisons of internal strictures in paired specimens from the samie
locality and substratum are under way. It als6. remains to be detérmined which of the
above mentioned species fall into junior synonymy of C. caribbiea Catter, 1882,
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OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM AND THE
DEVELOPMENT OF SPONGE INFORMATICS

Y. ZHANG & J. F, GRASSLE

Institute of Marine and Coastal Sciences, Rutgers, the State University of New Jersey 71
Dudley Road, New Brunswick, 08901 New Jersey, USA. phoebe@imcs.rutgers.edu

Océan Biogeographic Infotmatior System (OBIS) is an on-ling, dpen-access,
globally-distributed 'network of systematic, ecological, dnd environmental
information, systems, Collectively, these systems operate as'a dynamic, global digital
atlas to communicate biological information-about the ocean and serve as a-platform
for fuether study of biogeographic relationships in the marine environment,
Emphasis is on acc ly-identified, species-level, geo-refercriced abundance data.
OBIS will build coalitions with fational and international data systems to energize
regional, national, and international scale development of ocean biogeographic and
systerhatic databases and foster collaboration and interoperability by promoting
standards and protocols. In OBIS development; globally distributed data nodes
(functional modules) are first established for experts to store, manage, version and
quality- control data-in their specialty fields. A portal server is then developed to
provide one-stop data shopping for end users and operate system-wide. tools and
models. OBIS researchers have agreed upon a set of commusication - protocols,
query interface; data exchange format, and common vocabulary for communication:
within-the distibuted network. As a result, the world’é principal databases: on fish,
octopus, squid, anemones, cotals, zooplankton, ard seamiotats are for the first time
integrated. Through one single Web-based user interface, the end user can tow do
one-stop data shopping for more than 400000 occurrence. As OBIS is a federation
of heterogencous data systems, its functional modules follow different development
paradigms. We give a gencral review of these paradigms and as an example the
development of History of Marine Animal Populations (HMAP) and OBIS/HMAP
connectivity are discussed in detail: We further analyze some sample sponge datasets
and. address' the issties of data gathering, modeling, system asid on-line presence
development. Alternate development paths are presented and their pros and cons'are
discussed.
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MARINE SPONGES FROM CHINA OCEANS: DISTRIBUTION
DIVERSITY AND BIOACTIVE COMPOUNDS

W ZHANGY, S XUR¥, X, Y. ZHANG*, Q. Y ZIAOY I H. Lk, M R, JINe &
Q. Yuan* :

* Dalian Institute of Chemical Physics, Chincse Academy- of Scierices, 457 Zhongshan
Road 116023 Dalian, Lisening Province, China
* Qingddo Institute of Oceanology, Clhinese Academy of Sciences, Qingdao, China

This report is intended to provide-a first thorough ovetview of marine sponges

from Chiita ocean teeritordes: their distribution, diversity and bioactive compounds
It is expected to serve as an entry-point for understanding Chinese sponges-and. for.
furthedng R&ID-on their bicactive compounds for new-drug development.
China oceans’cover a totdl arca'of 4750000 km?, straddling the Indo-Facific, add
extending actoss watrh-temperate, subtropical and: tropical zories, The depth of the
sea fanges from 2o 5567 meters and the salinity ranges betweed 30 and 34. With 2
great divessity of ecosystems, it offets a prolific. maring enviroriment for diversified:
sponge ‘species and the ‘isolation of novel natural products; Chinese .spongé
taxonomists estimate a few thousands sponge species in China occans. Curreritly;
there are:more than 200 identified species.of sponges that have been classified into 3
Classes (Demospongiae, Flexactinellida and’ Calcarea), 17 Oxders and 38 Families;
IHowever, sponge taxonomic study in China lias progressed very slowly, due to the
lack-of funding for developing advanced. tools fot colléction and the traditionally
ignorance of non aqué-cultured marine specics.

A detailed survey of 17 ipternational and Chinese Journals. on Chinese sponges
and their natural products has. been carried out in the petiod from 1980 ro 2001.
“There was very scarce investigation: of Chinese sporiges before 1980, During the past
twa decades, less than 90 zesearch papers or reports have been published with only 4
few papers published duririg the first one. Since 1990; a sudden. increase in R&D
activity on Chinese. sponges has been seen, with.an annual average number of
publications riiore than 7. This treiid coincides with the worldwide rapidly growing
exploitation of marine sponges in the search fot new anticances zid antiviral drugs
in the 1990’. In addition, it'also indicates that the significance of R&D on sponge
biogetive compounds has been recognized recently by scientists and funding
agencies.in China.

In the search for new bioactive entities, sponges from Chinese waters that have
been investigated ase classified into 1 Chss (Demospongiae), 8 Orders, 13 Families
and 18 species (excluding 7 unidentified sponge species). All ‘spongé species
investigated were collected. from the South. China Sea except oné from the China
Yellow: Sea. With this very limited number of sponge species snidied, a variéty of
natural products including allaloids, terpenoids, sterols, lipids have been isolated,
which are indeed similar to the spectra of compounds discovered in sponges
worldwide. Tn.addition, several unusual structures have also been isolared. However,
the bi ity assays. and pharmacological studies fall far behind the isolation and
elucidation. of new chemical structures from Chinesé sponges. Only a few studies
have dealt with the prelimitiary bioactivity scieéning. The early studies used
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extractant mixtures and later purified compounds. The bioactivities tested-inclide

antitumoral activity, nenro-toxicity, cyto-toxicity and anti-cardiac disease propertes;
The Iack of bioactivity screening: studies hindered the R&D on sponge natiral
products in China.

In conclusion, ‘the China oceans termain as ‘one of the largest untapped water
bodies forsponge taxonomy and the discovery of novel bioactive entities. R&D on
sponges and their natural products in China.will résult in fruitful achievements in the
coming decade.
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FUNCTIONAL EFFECTS DOWNSTREAM OF THE TEMPERATURE
SIGNALING CASCADE IN SPONGES INCLUDE SHORT- AND:
LONG-TERM EFFECTS ON RESPIRATION AND '
FILTRATION RATES 3

E. ZoCCH, G. BASILEX, C. CERRANO™, G. BAVESTRELLO**, M. GIOVINE:
S. BRUZZONEY, L. GUIDA* & C. Usaressx

* DIMES, Section of Biochemistry, Univetsity of Genova, Viale Benedetto XV'1, 16132
Genova, Italy ;
*# DIPTERIS, University of Genova, Corso Europa 26; 1116132 Genovd, Italy
¥#x Istituto di Scienze del Mare, University of Anicona, Via. Brecce Bianche, 60131
Ancona, Ttaly ~
**#* Institute of Cybernetics and. Biophysics, National Research Couicil, Via De Mariit
6;16149 Genova, lialy :

ADP-ribosyl cyclase activity is_expressed .alotig: the phylogenetic tréc from

unicellular protists (Masuda ef 4/, 1997) to-mammals (Lee, 1997). It converts NADT
1o cyclic ADP-ribose (cADPR) (Lice, 1994), an intracellular calcium mobilizer which
is being incteasingly recognized as a pivotal signaling molecule, involved in sucly
diverse futictions as cell cycle regulation (Masuda ef al, 1997) (protists), -oocyte
fertilization (Lee, 1996) (invertcbrates), insulin secretion (Takasswa et al, 1993) and
cell proliferation (Zocchi ef a/, 1998) (mammals): The peculiar position of Porifera in
the phylogenetic tree (they are the. oldest known Metazoa, sharinig a common:
ancestor: with all multicellular animals (Rodrigo e a/, 1994)) prompted us to
investigate the presence, and the functional role, of the ADP-ribosyl ¢yclase/cADPR
system in marine sponges.
ADP-ribosyl cyclase is present in. cell lysates: obtained from several different
sponge genera, including . demosposigiac and calcispongise (Zocchi ef. i, 2001),
Asinelld pobypoides (Demosporigh incllidac), an arborescent sponge living o
coralligenous or deuitic bottoms (Ligurian Sea), expresses by far the highest ADP-
sibosyl cyclase activity among the specics tested. In 4. pobpoidss, ADP-ribosyl cyclase
is activated: by temperature increases via an abscisic acid (ABA)dnduced, protein
kinase A-dependent mcchanism. Recently, we elucidated the completc
thermosensing pathway in . pofypoides, which ncludes: §) a cation chansel
thermoiteceptor, sensitive to heat, mechanical steess, ‘phosphotylation and
anesthetics; i) the ‘phytohormone. abscisic acid (ABA) and cADPR as its_second
messenger (Zocchi et al, 2001).

Here we' investigated the furictionial effects downstreatn of this signal
ransduction pathway, which included short-term stifulation and I6ng-teitn
depression of sponge oxygen consumption and of the filtration rate. These effects
weré induced by transient heat stress or ABA administration.

An 80 % and 70 % increase of the sponge respiration and filtration fate,
respectively, wete observed. after exposure of the animal to a transient temperature
increase (8% C for 30 min) or to microtnolar ABA. The short-term stimulation of
both respiration and filtration, whickt lasted for 60-120 miin, was. inhibited by the
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taigeted intetruption of the above described signaling pathway. Specifically, the heat-
induced increase in oxygen consumption and filtration rate was prevented by pre-
treatment of the sponge with the cation channel inhibitors bupivacaine and Gd**
while both the.temperatute- and the ABA-induced effects wére prevented by the
intracellular calcium chelator BGTA-AM -and by the membrane-permeant cADPR
antagonist 8-Br-cADPR. Thus, these results uncqu%vﬁca}l)' establish a causal
relationship between. the cADPR-induced calcium tnobilization and'the increase of
sponge furictional activitics. o ]

The shott-term-stimulation of respiration and filtration rate was followed by 2
long-term decrease of both functions; which was observed .over a period .of 6-24
hours after-exposure to heat-stress or ABA. Thesc effects could a}so be prevented by
pre-treatment of the animal with EGTA-AM ot 8-Br-cADPR priot to heat-stress or
ABA exposure: thus, they are Jikely due to the profound derangement of the
intracellular calcium homeéostasis which follows the cADPR-induced calcivm
mobilization and is caused by extracellular calcium influx (Zocehi e al, 2001).

These tesults may be of interest for their evolutionary and ccological
imiplications: this is the first observation of functional effects exerted on Metazoa by
the phytohormone ABA, which is involved in drought-stress signaling in p]gpts:
conservation of the ABA/cADPR stress signaling cascade suggests its ancient
evolutionary origin in a common precursor of modern Metazoa and Metaphyta; the:
long-tetin depression of sponge functional activities induced by heat-stress may be
responsible for the recently obsetved mass mortality episodes”aitributed to sudden
sea water tempefature ificreases in the Ligurian Sea (Cerrano ef al, 2000).
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