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ABSTRACT

the major factorscontrotling[he morphologicalandtaxonomiecomposi-
tion of siliceousspongefaunasare sedimentationrateandnutrientsupply.

In seawaterbacteriaaremost abundantin the upper par[ of [he waterco-
lumn. Towardsgreaterdepthsbacteriadisappeargradually.The bathymetric
distributionof filter-feedingsponges(demospongesmcl. lithistid demosponges)
is consequentlylinked to the distributionof bacteria,their food. Spongeasso-
cia[ions consistingexclusivelyof hexactinosanspongesclearlydemonstrate[he
absenceof sufficient free bacteria.

The tissueorganisationof hexactinellidsallows [bernto absorbcoloidal or-
ganicmaueror dissolvedaminoacids,whichrepresents[heir predorninantfe-
edingstrategy.If [bis typeof foodis scarce,hexactinellid.stendlo reducewafl
thicknesswhich improves[heir overail contad with sea water. Moreover,
morphovariabletaxaenlargetheir surfaceby developingthin plate- or dish-sha-
pedforms. Arnong morphostabletaxadish-shapedformshavean adaptionalad-
vantagein [hesesettingsandwill outcornpeteotherforms.

Reducedsedimentationrateis a generalpreconditionfor [he establishrnent
of spongecommunities,aLthoughsornespongescan adapt[o acertaindegreeof
sedimentation.Slighdy elevatedratesof sedimentationfavour tube-shaped
sponges,sincea narrowedosculumproducesa bundiedexhalantwater cu-
rrent whicbshelters[be animalfrom [hesettlementof sedimentparticles.Sin-
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cechangesin sedimentationareaccompaniedby changesin tbe influx of nu-
trients, the sedimentationrate directly or indireetly influencesthe sponges.
Sedimentationthereforerepresentsaprime factorcontrolling morphologicalas
well as taxonomiedominaneeanddiversity of siliceousspongefaunas.

TEe siliceousspongefaunaof the YátovaFormationof eastemSpaincíe-
arly demonstratesthai the shapeof morphovariablespongesas well as the ta-
xonomiccompositionof rnorphostablespongesmirrorexternalenvironmental
factors.

The reducedsedimentintiux is iníerpretedto baveresultedin a very 10w
nutrient level, whieh is reflectedby a strong reductionin filter-feedingorga-
nismsfrequentin otherLate Jurassicspongesettings.

The spongefaunaitself is characterizedby the almostexclusiveoceurren-
ceof a uniform, low-diversitybut abundantfaunaof bexactinosandish-sbaped
sponges,uncommonin mostother Late Jurassicspongefaunas.Llíhistid de-
mospongesonly play aminor role.

Key words:Siliceousspongcs,LateJurassic,IberianCIiain, Palaeoecology

RESUMEN

Los principalesfactoresde control sobrela morfologíay lacomposiciónta-
xonómicade las faunasde esponjassilíceasson el aportede nutrientesy la tasa
de sedimentación.

En el aguade mar las bacteriasson másabundantesen la partesuperiorde
la columnade agua.A mayoresprofundidadeslasbacteriasvandesaparecien-
do pulatinamente.La distribuciónbatimétricade las esponjasfiltradoras (de-
mosponjas,incluidaslas demosponjaslitistidas)se encuentraligadaen conse-
cuenciaa La distribuciónde las bacterias,que constituyensu alimento. Las
asociacionesde esponjasconstituidasexclusivamentepor esponjasbexacti-
nosasreflejanclaramentela ausenciade unaproporciónsuficientede bacterias
libres.

La organizacióndel tejido delas hexactinélidasles permiteabsorbermate-
ria orgánicacoloidal o aminoácidosdisueltos,lo querepresentasuestrategia
alimenticiafundamental.Si estetipo dealimentoescasea,las esponjashexac-
tinélidas tenderána reducirel grosorde lapared,lo cual setraduciráen un in-
crementode lasuperficietotal de contactocon el aguademar.Ademásde esto,
los taxonesmorfovariablespuedenaumentarsu superficiedesarrollandomor-
fologíasdiscoidalesdelgadaso en formade plato.Entrelos taxonesmorfoes-
tables,las morfologíasen formade plato representanunaventajaadaptativaen
esteaspectoy tenderána desplazara las otrasformas.

La bajatasade sedimentaciónes unacondiciónpreviageneralparael es-
tablecimientode comunidadesde espongiarios,si bienalgunasesponjaspueden
adaptarsea unosciertosvaloresde aportede sedimento.Tasasde sedimenta-
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ción ligeramenteelevadasfavorecenel desarrollodeorganismosenforma de
tubo, puestoque la acciónde un osculumestrechadoda como resultadola
formaciónde unacorrienteexhalanteconcentrada,lo queprotegealanimalde
la entradao eldepósitode partículasde sedimento.Puestoqueloscambiosen
la sedimentaciónsuelenir acompañadosde cambiosen el aportede nutrientes,
la tasade sedimentaciónacabainfluyendodirectao indirectamentesobreel de-
sarrollode las esponjas.

La sedimentación,por tanto, representaun primer factor de control, tanto
sobrelamorfologíacomosobrela diversidady abundanciataxonómicarelati-
va de las comunidadesdeesponjassilíceas.Lasfaunasdeesponjassilíceasde
laFormaciónYátovadel EstedeEspañamuestranclaramentequela forma de
las esponjasmorfovariables,al igual quela composicióntaxonómicadelas es-
ponjasmorfoestablesconstituyenun reflejo de los factoresambientalesexter-
nos.

La bajatasade sedimentación,o el aportereducidodesedimento,habrían
resultadoen nivelesmuy bajosde aportedenutrientes.Estoserefleja enel es-
casodesarrollode gruposfiltradores,quesuelensermuy frecuentesen otros in-
tervalosconespongiariosdelJurásicoSuperior.

Lasmismascomunidadesdeespongiariosse caracterizanpor la presencia
casi exclusivade unafaunauniforme, abundanteaunquepocodiversa,de es-
ponjashexactinosasconformade plato,quesuelensermásescasasenotras co-
munidadesde espongiariosdel JurásicoSuperior.Las demosponjaslitístidas
jueganenestesentidoúnicamenteun papelmenoren estascomunidades.

Palabrasclave: Esponjassiliceas,JurásicoSuperior,CordilleraIbérica,Pa-
leoecología.

1. INTRODUCTION

Sedimentaryrockscharacterizedby siliceousspongesoccurduring several
timeepisodesin Earthhistory. The spongefaciesculminatesin the LateJuras-
sic (TRAMMER 1982,GAILLARD 1983).On the northemshelfof theTethys
andthe adjacentNorth Atlantic basins,siliceousspongesfoired a diseontinous
deeperwaterreefbeltextendingovermorethan‘7000km (KRAUTTER 1997)
(Fig. 1).

In Spain, the sponge-bearing«FormaciónCalizasconEsponjasdeYátova»
(ALJRELL 1990) or much shorterthe YátovaFormation is mostlymiddle to
late Oxtbrdian in age (Fig. 2) and coverstodayan areaof about75000 km2
(KRAUTTER 1995). It reachesfrom the Sierra de Moncayo in the North,
acrossthe IberianChain in thecentre,to the Sierrade Cazorlain the South.

In comparisonwith alí other spongefaciesoccurrences,the YátovaFor-
mationdiffers remakablywith respectto generalfacies,taxonomiccomposition
andtbearchitectureof 4w biohermal/biostromalstructures.
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Fro. 1 .—DiscontinoussiliceousspongereefbeLt lo thc LateJurassic(Oxiordian)no Ihe oor¡henishellof
the Fehys<modiliedaher ZÁwu..n< 988 md KRAUrFR 1997).

1 ——DesarrolLo(¡el cinturón recital discontinuodeespon¡assilíceasenel JurásicoSuperior(Ox—
lordiense)sobreel margen o La pisitalorniaseptentrionaldel Tethys(modificadosegúnZIECLER. 1988,
y K[<ÁUTER. 1997).

2. GENERAL REMARKS ON SILICEOUS SPONGES

Spongesare sedentarymetazoans.Tbey are the only free Iiving, multice-
llular animaiswithout a classicalnervoussystem.They occur in nearly alí
aquaticenvironments,but the majority are living in tropical waters.Only a few
taxaare restrictedto freshwater.The sbapeof the sponges,their size andtbeir
colour mayvary very broadly.Their sbapemostlydependson externalenvi-
ronmentalfactorssuchas food supply,waterenergy,sedimentationrate,or pre-
datots; ~ Vát¡átiún of th& ~hWp~Ñ álSóÑery common(FRY
1979). The size of maturespongesrangesfrom a few millimetres to more
thantwo metres.As sedentaryorganisms,spongesneeda suitablesubstrateto
settle.

siliceotis eponge faces sihiceo[]s eponqe facies. ajepected
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Fío. 2.—Lithostratigraphicuoits of the late Middle Jurassicto EarLy Cretacenusof (he LberiaoChain
(compiLedafler GÓMEZ & Go~ 1979 andAURELL ¡990).
Fío. 2.~UnidadesLitoestratigráfícasdesdeel JurásicoMedio (partesuperior)hastael CretácicoInferior
cola CordilleraIbérica(resumidoapartirdeGÓMEZy Coy, L

979,y ALREI,L, 199<)).

Spongesaredevidedinto threemain groups(classes),i.e. Hexactinellida,
DemospongiaeandCalcarea(Fig. 3). Siliceousspongesrepresentno systema-
tic unit but theybelongto different taxonomicgroupswithin the Demospongiae
(«Lithistida»)andthe Hexactinellida.They alí possessa moreor lessrigid si-
liceousskeleton.Due to their differentorganisationandbiology, the ecological
demandsof the differentspongegroupsdiffer remarkably.

Hexactinellidacomprisethe subclassesAmphidiscophoraandHexasterop-
hora.Amphidiscophoraare in a paleontologicalsensenot important,whereas
amongthe Hexasteropliorathe Hexactinosaandthe Lychniscosahaveahigh
reef building potential; to aminor degreethis is alsotrue of the Lyssacinosa
(MEHL 1992).

Most of the recentspongesbelongto 11w highly diversegroupof the de-
mospongiaewhich representsthe mostnumeroustaxaof alí threespongecías-
ses.The countless«soft sponges»havea very low fossilisationpotentialandare
fossil moreor lessunimportant.The so-called«Lithistida»aredesma-bearing
demospongesand are besidesHexactinosaimportantspongereef builders.
Tbey are polyphyleticand belongto different taxa within the demospongiae
(BURTON 1929,GRIJBER 1993).
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Fin. 3.—Systemaricposition of siliceous spongeswithin the Porifera (compiled after METIL 1992.
RE[TNER 1992,GRUBER 1993).
Fin. 3.~Posiciónsistemáticade lasesponjassilíceasdentrodelos Po,-,frra (resumido,a partir de MEHt..

1992.REITNER. 1992, y CRUBER. 1993).

3. TI-lE YÁTOVA FORMATION

3.1. LITHOLOGY

The YátovaFormationreachesa maximumthicknessof about45 m. In ge-
neral it is only 10-15 m thiek (AURELL 1990).The spongelimestonesaregre-
yiscb to yellow, sometimosroddishor ovenblack. They can be generallydes-
críbedas intraclast-bearingmicrites.The microfaciesoseillatesbetweenpure
mud-, wacke-,pack-, float- andboundstones.The dominanceof a micritic
matrix mirrors the overail low-energysituationwhich is aprerequisitefor alush
growth of siliceoussponges.

In the upperpart of the sequencemudstonebedsaltematewith marly in-
tercalations.The limestonebedsaremostly0,1 to 0,5 in thick with a mostcom-
menthicknessbetween0,1 and0,3 m.

TheYátovaForrnationoft’ne IberianChainshowsareniarkableuniforínity
alí over 11w outcroparea.Hardgrounds,automicritesandglaucony,strongly re-
ducedsedimentthicknessesas well as overall character,abundance,low di-
versity anduniformity of the benthicfaunaover a largeareasuggestamode-
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No. 4.—Spongemorphosypesandtaxonomiccompositionof thesilicenusspongefaunaof theYátova
Fonnationof casteraSpain(Ly = Lychniscosa,Li = «Lithistida=s;Hex = Hexactinosa;CS= cup-shaped
sponges,TS = tube-shapedaponges,PS = plate-shapedsponges).
Fio. 4—Morfotipos deesponjasy composicióntaxonómicade las comunidadesdeesponjassilíceasde
la Fm. Yátovadel EstedeEspaña(Ly: Lyclmiscosa;Li: «Lithistida»;Hex:1-lexactinosa;CS: Esponjas
en formadecopa;TS: Esponjascon formade tubo; PS: Esponjasdiscoidales(en formadeplato).

ratelydeep,uniform low-energyrarnpsettingwith extremelyreducedcarbonate
andterrigeneousbackgroundsedimentation(KRAUTTER 1995,1997).

3.2. SPONGE FAUNA

Spongesare very abundant,sometimesevenrock-forming. Hexactinosan
spongesdominateby far (FISuRA 1991). The spongefaunais of very low di-
versity and is characterizedby disb- or plate-shapedhexactinosansponges
(DEUSCE et al. 1991). Other morphotypesand spongesof other taxonomie
units are scarce(Fig. 4). Calcareoussponges(Calcareaandcoralline demos-
ponges)are absent.The benthicfaunais 10w diverse,filter-feedersarescarce
andendobenthicorganismsaremoreor lessabsent.The hexactinosansponges
formedvast biostromes.Small,microbial-indueedbioherrnesoccur only at a
few localities(e.g., PozoCañada,Chinchillade MonteAragón,Tuéjar,Jaba-
loyas,Calatorao).Thesesiliceousspongemicrobial mudmoundsarenot larger
than 10-12m in lateral extentand 8 m high. In general their volume is only
about1-2 mt In thesebiohermsmicrobialcrustsplay a dominantrole,where-
as siliceousspongesare lessabundant(KRAUTTER 1995).

Thesecharactersdistinguishthe Oxfordian siliceous sponge-bearingIi-
mestonesof the YátovaFormationfrom alí otherknownLate Jurassicsponge
faciesfrom the northernshelfof the Tethyanrealm.

The different developmentof the Spanishspongefaciesis dueto the com-
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bination of several controfling factors.l-low thesefactors affectedsponges
andspongefaunaswill bediscussedin the following chapter.

4. ECOLOGICAL REQUIREMENTSOF HEXACTINELLIDA

Whenbelowdiscussedfactorsacttogethertheir effecton spongesis either
weakened,complementaryor evenintensified.Factorslinked to shallowwater
conditionsmay haveno effects on deep water organismsbut, on the other
hand,thesefaetorsmaylimit the spatial distributionof the organismsto deep
waterhabitats.

4.1. SUBSTRATE

Theconsistencyof a substratedependson hydrodynamic,sedimentological,
biologicalauddiageneticprocesses.Although spongesas a groupsettleon ne-
arly everysubstrate,mostof thetaxaare restrictedto apaniculartypeof subs-
trate.After fixation andmetamorphosisof the spongelarvae,thereis no way to
changetheir location.Thereforea suitablesubstratehasto be availablefor set-
tlement.

Up to now, no hexactinellidspongeswith dictyid architecture(=Hexacti-
nosa)areknownfrom softgrounds(TABACI-INICK 1991). Tremadictyon(=Cri-
brospongia) radicaturn known from the late Jurassicof southernGermany
(MULLER 1991), is the only knownexceptionwhich settleson soft groundby
meansof apotatoe-shapedrootbale.The icebergstrategyprevents11w sponge
to sink into the substrateandat ihesametimethe tumblerprincipIe keepsthe
spongein anuprightposition(Fig. 5).

Within the Hexactinellida,agreatnumberof lyssacinosantaxaattach them-
selvesto soft substratewith their basalprostaliaandstabilizethe sedimentjust
as demospongesdo.

4.2. WATER ENERGY

This factor dependsmainly on the geographic/paleogeographicconstella-
tion, bathymetryandoceancurrents.Decreasingwaterdeptbincreases11w in-
fluenceof waterenergyon organisms.Somegroupswithin the demosponges
arevery well adaptedto highturbulence(e.g., someboringsponges),whereas
othergroupsprefermore quiet, low energyhabitats.Hexactinellidaarevery
sensitiveconcerningwaterenergyandwill die in high energysettings.Tliere-
fore theydwell mostly in low energydeeperwaterenvironments.

Watercurrentsare also important for the disposal of the spongelarvae
anddeterminetheregionaldistributionpatternof taxa.

Cuadernos dc Geología Ibérica
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Fio. 5,—Crib,ospou¿4aradáata(QUENSTEDT) with its potatue-shapedrootneedssoil subatrateto set-
¡le (modifiedafterMÍiJLLER 1991).

Fw,5.—Cribrospongia ,adicaía(QUENSTEDT) ¡axóncon la raiz en forma típica de patata,que necesila
un substratoblando para poder fíjarse (modificado,segúnMULLER, 1991).

4.3. TEMPERATURE

The effectsof temperatureon spongesvanesbetweentaxa. Recentinves-
tigations (MACKIE et al.1983)on Hexactinellidashow that they do not res-
pond to stimuli at temperatureshighcr than 1 50C causingdeathof the sponge.
At presentday, therefore,temperatureis a main factorgoveming(he regional
distribution of hexactinellidsponges.As Hexactinellidaare ultraconservative
organisms.theseresultscan be transfered- maybewith somerestrictions- to
the fossil record.

4.4. Foou

Most demosponges(mcl. «Lithistida»)areactive filter-feedingorganisms.
Due to their minute ostia,thesespongesmostlyuveon bacteria.The distribu-
tion of free bacteriain the watercolumndecreaseswith increasingwaterdepth
(HOBB¡E etal. 1972; RHEINHEIMER 1980)(Fig. 6). Consequenthy,the bathyme-
(nc distribution of filter-feeding spongescoincidesto a largeextentwith the
bathymetnicdistribution of bacteria,tbeir main food.

Cuadernos de Geología Ibérico
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F¡G. 6.—Barhymetricdistrihution of bacteria,light andtemperatureoff (he coasíof California (aher
RI-¡o¡sHmsspR1980. from KRAUrFER 1997).
Ño. 6—Distribuciónbatimétricade lasbacterias,de la luzy de lastemperaturasene] areade lacosta
deCalifornia (segúnRHEINHEIMF.R. 1980, reproducidopor KRAUTrER, 1997).

Osmotrophicsponges,aboyealí hexactinellids,mainlyusedissolvedor-
ganiccarbon(DOC) as food. In the shallow sea,the water is nearly free of
DOC becauseof its high consumptionby unicellularorganismsin the photic
zone (LEVINToN 1982). Dead phyto- andzooplanktonsinks down to the
groundandbecomesconcentratedin greaterdepths.The oceurrenceof os-
motrophichexactinellidscoincidesthereforeto a greatextentwith the distri-
bution of DOC.

Cuadernos cíe Geología Ibérica
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4.5. SEDIMENTATION RATE

Low sedimentationratesareaprerequisitefor the settlementof spongepo-
pulations.Long-Iastingelevatedsedimentinput will kill them.

Sedimentcoversrocky or firm surfacesandreducesthe potentialattach-
ment areafor spongelarvae.Elevatedbu still tolerablesedimentationrutes
meanshigherenergyconsumptionbecausethe spongehasto get rid of these-
diment.This effectsdirectly biological processes.It stayssmaller,takesIon-
ger to reachmaturity andproduceslessspermatozoaor eggs (STORR 1976).
Spongepopulationsin environmentswith elevatedsedimentinput arecom-
posedof smallerspecimenandexhibita lower diversity. In consequence,tbe
spatialdistribution of spongetaxa is directly controlledby sedimentarypro-
cesses.

4.6. SPATIAL DISTRIBUTION, COMPETITION FOR SPACE,SETrLING DBNSITY,

PREDATORS

In marineenvironmentsspaceis morelimited thanfood,particularlyfor se-
dentaryorganisms.Thereforethe occupiedspacehasto be defendedagainst
competitors.Sponges,as sedentaryorganisms,are vulnerableto mobilepre-
dators.Theirsurfacesalsorepresenta potentialdwelling areafor othersessile
organismswbicb mayeventuallyovergrowandkill the sponge.

In contrastto most demosponges,Hexactinellidahavenot developedtoxic
compounds(TABACHNIK 1991)to defendagainstpredators.In consequence,
Hexactinellidapreferdeepersettingswherepredatorsare lessabundant.

The shapeof spongesis, to a greatextent,geneticallyfixed, anddependson
their maximumsize in combinationwith their growth ratesandon the settle-
ment density.Large,fiat dish-shapedspongesnaturaílyneedmorespacethan
small, thin tube-sbapedsponges.

4.7. WATER CIiEMISTRY

AII bexactinellidspongesarefu]ly marineandstenobalin.

4.8. WATER DEPTI-1

This factor is closely linked with differentotherfactorssucli as hydros-
tatic pressure,waterenergy,temperature,spectraldistributionof andtotal in-
put of ligia, tbod supply,andsedimentinput. Factorscontroííingthe sponge
distribution in sballowwatersare differentfrom thosecontrolling it in deeper
waters.Water currents,for example,contributeto a greatextent to the
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growth aud regional distribution of shallow water sponges.On the other
haud,mostHexactinellidaprefervery Iow to zero waterenergyand there-
foreoccurpreferabíyin deepersettings.Iherefore,in orderto evaluatethe
factorbathymetry,the anaíysisof theaboyementionedfactorsis a prerequi-
site.

5. ADAPTATIONAL RESPONSESOF HEXACTINELLIDA

5.1. RESPONSE10 TI-lE SUBSTRATE

A changein substrateconsistenceduring lifetime of a spongeleadsin ge-
neralto its death.

Increasein size or weight rnay sometimesleadto an instabiíity of the
spongewhich topplesover. In generalthis meansdeathof the sponge.In
low energyhabitatssorne toppíedsiliceoussponges(e.g., Tremadietyon,
Pla¡yehonia) maycontinuegrowing upwardsagain.Sometimestheyeven
form a secondaryatrium (MULLER 1978).Duetothis reactionsomehexac-
tinellid spongesare able to optimize their physiological processesagain
andsurvive.

5.2. RESPONSE10 FOOD SUPPLY

Osmotrophicsponges(Hexactinellida)are linked to the occurrenceof dis-
solvedorganiccarbonor colloidal substances.In shalíowwatertbesesubstan-
ces arenot very abundant,becauseof the intenseconsumptionby unicellular
organisms(LEvINToN 1982). In deeperwater,dissolvedorganiccarbonis en-
riched at (he seafloor. Here Hexactinellidaare abundant.The uptakeof dis-
solvedorganicsubstancesis improved with an increasingspongesurfacearea.
Tlius, undera reducednutrientsupply, morphovariableosmotropbicsponges
developthin, plate-shapedmorphotypes.Spongeswith an unfavourablesbape
and morphostabilitywill be outcompetedin nutrient-poorsettings. In sucb
settings,characterizedby a 10w nutrient level, (he spongefaunais highíy di-
versein regardof morpbovariabíetaxaandlow diversein regardof morphos-
tabletaxa(KRAUTTER 1995).

In alí groupsof siliceoussponges,the surfacemay becoveredby adense
veíl of prostalspiculeswhich hostsa largely organicmicrobial Iayer. This
«bioticjungle» (RE¡swíc i 990) providesthe spongewith metabolicproducts
of its micro-organisms.Morphotypeswith a largehorizontalsurfacearepro-
ne to thiskind of nutrition. For Hexactinellidawith their poor filter-feeding
abilities, this associationhelps in transformingparticulateorganic matter
into dissolvedmatter,thusoptimizing alí availablefood sourcesin alow-nu-
trient regime.
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Fin. 7.—The narrow osculum ol tube-shapedspongesbundíes¡he exhalant
sedin¡entparticlesaway.
Fío.7—El oscuíum estrecho de las esponjas en forma de tubo. concentra
¡ante,queexpulsalas panículasde sedimento.

watercurrentwhich ,,b¡ows«

o canalizala corrienteexha-

5.3. R¡s~xCríoNsTO WATER ENERGY

Hexactinellid spongesare very sensitivetowardselevatedwater energy

(MEHL 1992).Thereforetheyare restrictedto low energysettings.

5.4. R~,áaío~s10 SED¡MENTAíION RATE.

Undermoderatelyelevatedsedimentationratesbut still within (he limits of
tolerance,morphovariablespongeswill preferablydeveloptube-likemorpho-
logies, sincea narrowedosculumproducesa bundíedexhalantwater current
which prevents(he settlementof sedimentparticles(Fig. 7). Morpbostable
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plate-shapedspongesare notableto reactin a propermannerandwill notsur-
vive in thesesettings,whereasmorphostabíetube-shapedspongeshavethe fa-
vourablefoi-m and wiíl survive. In such settings,characterizedby a relativly
high sedimetationrate, the tube-shapedspongefaunais highly diversein regard
of morphovariabletaxa andpoorly diversein regard of morphostabletaxa
(KRAUTTER 1995).

5.5. REACTIONS TO COMPETITION FOR 5PACE

The sbapeof morphovariablespongesis controlledalsoby availablespace
on the seafloor. For individuals growing betweenlargesponges,it is an ad-
vantageto grow upwardsanddevelopa tubeshape.With Uds shape(he sponge
reachesa higher level in the watercolumn.This reducescompetitionfor space
andevenfood. In contrast,developinga plate-shapedhabitusundersuchcir-
cumstanceswould causethedea(hof the specimen(KRAUrrER 1995).

6. GROWTI-I AND REPRODUCTIONRATES OFSPONGES

Up to now, growth ratesandreproduetionratesof spongeswerevery ra-
rely investigated.Concemingsiliceoussponges,thesedataare very scarce.The
extantlyssacinosanspongeRossellaracoviúaegrows 1.1 to 1 ,.6 cm peryear
(DAYTON 1978). Rhabdocallyptusdawsonihasgrowth ratesup to 5,4cm per
year,2cm on the average(LEYS & LAUZON 1996).Thesegrowth ratescanbe
applied,with somereservations,to otherextantandfossil hexactinellidspon-
ges (KRALJTTER 1997). Siíiceousspongescan reacbsizesnp to 2 m. Conse-
quently theseindividuals may bemoretban a hundredyearsoíd. The growth
ratesof siliceousspongesareon the samescaleas thoseof modernscleracti-
níancorals.

Siliceousspongesreproduceboth sexually and asexually.Hexactinellida
producespermatozoaand eggsah year round. A seasonalcyclicity is notde-
veloped(OKADA 1928). Spermatozoaandeggsare producedby the sameindi-
vidual at the sametime. The larvaeof alí spongesexcludingHexactinellidaare
ciliated andmobile. The larvaeof Hexactinellidaare unciliatedandimmobile.
Thus,their regionaldispersalduring larval stageis very muchrestricted.Ase-
xual buddingis realized,thoughto a varyingextent.

7. RESULTS

With knowledgeon the biologyandpossibíeecologicaladaptationsof He-
xactinellida, the spongefaunaof the YátovaFormationcaneasilybe interpre-
ted.
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The Yátova Formationis characterizedby very Iow sedimentationrates.
This is markedby hardgrounds,abundanceof glauconyandferruginouscrusts.
They reflect phasesof zerosedimentationcausedby rapidrelativesealevel ri-
ses.Stronglyreducedsedimentinputovera long periodof timeresultedin very
low nutrient levels,which is refleetedby a strongreductionin benthicfilter-fe-
cdingorganismssuchasbivalves,crinoidsor serpulidssofrequentin otherlate
Jurassicsettings.

The spongefaunaof the YátovaFormationis remarkabíyweíl adaptedto
theseunusualconditions. Lithistid demospongesare more or less absentbe-
causetheir bathymetricdistribution is Iinked to that of bacteria,their main
food source.Hexactinosanspongesare mostabundantin deepwater settings.
Therecolloidal substancesand/orDOC are moreabundant.In the YátovaPor-
mationareducedsupplyof thesesubstancesis refiectedby the low diversity of
hexactinosanspongesandadominanceof thin-walledplate-shapedspeeimen.

8. CONCLUSIONS

The siliceous spongefaunaof the OxfordianYátovaFormationof eastern
Spainshowsremarkableadaptationsto restrictedenvironmentalconditions.Re
taxonomiecompositionaud(he morphologiesof the spongesare directly linked
to the main controlling factors, i.e. tbe sedimentationrateand reducedfood
supplyof low energysettings.
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