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During the CYAMAZ dccp diving projcct, (wo weil prcscrved Upper Jurassic 
siliccous sponges were rccovcrcd from columnar stromatolitle pclaidal packsloncs 
which constitutc the main lithology al the Mazagan Escarpmcnt. Thcsc spo ngcs 
bc long to the geneTa Thyroidillm leprophyllllm (Qucnstedt) and ParacratiClllaria sp. 
Thyroidillm leplOphyl/llm is known to be not younge r than Kimmeridgian. This 
sponge is thus an importa nt fossi! for dating the massive core of the Mazaga n 
platform margin. Thin-sections of other samples show that silieeous sponges arc not 
Iimited to the st romatolit ic pe loidal facies, but we re also round in hcmipe lagic 
ca lpionellid limcstones. Diagenesis of the siliceous sponges Îs characte rized by the 
dissolution of the skcletal lattice at different stages of lithification of inte rskeleta l 
sediment. Weil lithified inte rskc letal sediment conserves the solution eavities of the 
skeleton. The molds are refiUed by calcite and the skeletal lattiee is preserved. 
Unlithified sediment collapses after dissolut ion of the skeleta l opa l. As the sponge 
body is maintained b)' bacterial lithification of the surrounding sediment , the 
resulting solution cavities show geope tal fabrics. Water turbulence and sediment 
transport arc responsible for the vcry rapid deca)' of the organ ie matter and the rapid 
covering of the sponges bcfore dissolution of the opal ine ske leton. 

Occanol. AC/a , J984. Submersib le C)'ana studies of the Mazagan Esca rpme nt 
(Morocca n continental margin), CYAMAZ cruise 1982, 93-100. 

La paléontologie et la diagenèse des éponges si licieuses jurass iques de 
l'escarpement de Mazagan 

Penda nt le projet submersible CY AMAZ, on a trouvé deux éponges sil icieuses de 
l'âge jurassique suptrieur da ns des sédiments ptloïdaux stromatolit hiques. Ce 
sédiment représente la lithologie la plus importante de l'esca rpement de Mazagan. 
Les éponges sont de l'espèce Thyroidillm (1) cf !eplophylfllm (Quenstedt) ct 
ParacralÎclllarja sp. Le Thyroidium leplophylillm ca ractérise le Kimmeridgien ct des 
couches plus vieilles et constitue un fossile très uti le pour dater le séd iment ce ntral de 
la marge de la plate-forme carbonatée de Mazagan. La diagenèsc de ces éponges 
silicieuses est contrôlée à différents degrés de lithification du sédiment dans le réseau 
spiculaire . Quand le séd iment inte rne est bien lithifié, les spicules sont épigén isés par 
calcite. Qua nd le sédiment interne n'est pas lithifié, des structures de collapsc se 
forment après la dissolution de l'opale. Ces éponges cont iennent des cav ités à 
remplissage géopttal. Ces phé nomènes sont le résultat de la li th iJicat ion rapide du 
sédiment péloïda l autour des éponges avant la dissolution du réseau spieulaire, dans 
un régime sédimenta ire bien agi té ct ox)'gé né. 

Oceol/ol. Acta, 1984. ttudes par le submersible Cyana de l'escaqxment de Mazagan 
(marge continentale marocaine) , campagne CYAMAZ 1982, 93· 100. 
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INTRODucrlON 

The seaward margin of Ihe Mazagan Plaleau (NW 
African continental margin) is largely composed of 
Upper Jurassie massive limestones. During Ihe CY A
MAZ deep diving projCCI, weil prescrved ealcitizcd 
silieeous sponges of Jurassic arc were round. In 
sam ple nO.7 (2 '2JJ7 m) from dive 91, IWO specÎmens 
of hexaelinellid spongcs wcre recove red. They grew in 
a lighl-colourcd peloidal Slromalolit ie limestone (Stei
ger, Cousi n, this volume). Othcr samples also contain 
calcitized hexaetinellid and lithistid silieeous sponges. 
Ail a long the slope of the Mazagan Plateau, Upper 
Jurassic sediments containing remains of silieeous 
sponges were obscrved. The)' were found in coarse
grained ca\careous brcccias of a periplatform talus in 
front o f the in situ laminatcd stromatolitic massive 
limestones (site 5478 , DSDP Leg 79, Ste ige r, Jansa, 
1984). Miocene gravit)' flow deposits recovered at a 
distance of 2 km in front of the slope and mostl)' 
composed of Jurassic material (site 545) also conta in 
caleitizcd siliceous sponges. Here, the sponges arc 
embcdded in a calpionellid limeslone facies. The most 
scaward location of Upper Jurassic siliceous spongcs 
was round on a very slowly subsiding block 6 km off 
the margin of the Mazagan shal1ow-waler platform. In 
Ihis area the spongcs were associated witb shells of 
pelagic bivalves and c)'a nobactc rial oneoids. 

THE SED IM ENT 

The JurassÎC siliceous sponges were dCJXl"itcd in Iwo 
different lithological facies types: firs!ly , in a calpio
nellid-bcaring hemipelagic, lithoclaslic to bioclastÎC 
paekstone (microfacies 4, sellSIl Steige r and Cousin ::: 
mierofaeies 1, setlSU von Rad el al., ail this volume) ; 
seeondly , in a eolumnar stromatolitic peloidal pack
stone (microfacies 1 sensu Steiger and Cousin , this 
volume). This sediment is large ly composed of peloids 
(Plate 2: Fig. 1), small intraclasls, irregu larly con tou
rcd ooids ( Platc 2: Fig. 2), small foraminifera and 
small bioclasts. Thc sedime ntary panicles arc deposi
Icd in laminated domal and columnar structu res 
cc mcnted by mieritc. Thcse structures dcvclop from 
massive bioclaslic and Întraclastic gra instones with Ihe 
same eonstitue nt s, but eemented by spa rite. 
The eolumnar stromatoli tie pe loidal paekstones are 
strongly interlayered by high-energy lagoonal biocla
stic gra instones, con taining debris of corals and dasy
cladacean algae. 
The columnar structures of the peloidal packstone arc 
most probably the result of biologica l lithifieation. 
possibly by cyanobactcrians. Ea rly diagenetic lithifiea
lion is also indieated b)' the fact that the stromatolitic 
laminae arc overgrown by sessile foraminifera and 
that they werc overgrown by terebralulid brachiopods. 
The SlruCture of the rock (conve" pcloidal stromatoli
tes and dei rital sediment lapping on the stromato lilie 
structures) suggests rapid growth of the stromatoliles. 
Their random distribution implies formation as a 
knobby sedimentary surface. The rigid st romatolitic 
domes and eolumns could have aCled as a substrate 
for the selliement of silieeous sponges. 
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THE SPONGES 

ln this chapter the sJXlnges found in sample CZ 91-7 
will bc describcd syslematieally (for the location of 
samples see Auzende el al. , this volume). 

ù<:curnmce and preservation 

The IwO cup-shaped siliceous sponges were easily 
recognized on the rock spec imen. In part, their outer 
surfaces were weil prepared by unknown processes. 
Ali ostia of the sponge paragaste r we re visible on the 
external side of the body. Technieal preparation was 
neecssary to observe the internai wall of the paragaster 
and to determinc whether the smaUer sponge budded 
from the largcr one. 
Most of the rock St1mple was eove red by a se ries of 
two calcite cruSls, intcrlaye red by pale yellowish 
brown nannofossi l oozc. The youngesl calcite cruSI is 
eove red by manganese oxides. The two siliceous 
sponges were nOI enerusted by calcitc. Large open 
spaees below the eruSlS ean bc assumed, where the 
calcitized sponge skcJetons were possibly affected by 
selective dissolution. 
The oscular area of the larger sponge was panly filled 
wit h pcloidal sediment. Thin-sections of the oscu lar 
areas of other siliceous sponges show Ihat il was open 
in the Cretaccous and then partly filled with glauconi
te-rieh phosphates du ring late Cretaceous phosphati
zation events (von Rad, this volume). 

De~ription ~lDd hlxonomy 

The determination of the sponges was made aher the 
monograph of Schrammen (1936). 

Spongc A 
Class Hysalospo ngea Vosmac r, 1886. 
Order Dictyida Zillel , 1877. 
Family Craliculariadae RauH, 1894. 
GetlilS Th)'ro idium de Laubcnfcls, 1955. 
ThyroidillflJ (?) cf leplophyllllm (Quenstedt) 
(PI. " Fig. 1, J, 4). 

Synonymie,' 

1878: Spongiles leplophyllus gigas Oucnslcd l. 
[Quenstedt , p.61 , PI. 117, Fig. 1-2 (Kimme
ridgc: Bôllert , Hossingen, Swabian Alb , Ger
many)]. 

1897: Craliclliaria leplophylla Ouenst. sp. [Oppliger , 
p.24-25 (Oxford, Crenularis-Schichten: 
Baden, SwÎss Jura)l . 

1910: CraliClllaria cf /eplophyllus gigas Ouens!. 
(Kolb, p. 163 (Kimmeridge : Heubcrg ( I-Iossin
gen, Bôllert) , Swabian Alb, Germany)]. 

1913 : CrafÎcularia propillqlla Gf. [Siemiradzki , p.21 
(Kimmeridge, Zone of Oppelia lenuilobala : 
Podg6rzc, Poland)J. 

1915: Cralicu/aria leplophyllus gigas Quenstedt sp. 
[Oppliger , p. 17 (Oxford. Birmensdorfer 
Sehichten : Hcrsbc rg, Birmensdorf, Balstal, 
Fretreules , Swiss Jura)1. 



1926 : Craricularia gigas Qucnst. sp, (Oppligee r, p, 8 
(Oxfordia n, Birme nsdorfe r Sch ichten: He rs
berg. Birmensdorf, Balsta l, Fre treules, Vallor
bes , Swiss J ura ; Oxford , Wange ner Schichten: 
Bade n, Swiss J ura ; Kimme ridge , Bade ner 
Sehichten: Baden, Swiss Jura)]. 

1936: T/lyridilllll leptophyllllm Oue nsL sp, ISchram
men , p.32 (Kimmeridge, T ie ringen , Hossin
ge n, Willdhausc n, Swabian A lb , Germa ny)]. 

Material 

Sam pie CZ 91n, o ne ca1citizcd sp.::c imen , basal por
tion not prescrved. 

Description 

The sponge has the shape of a very sle nder cone . The 
round ost ia are arranged in regular horizontal and 
vert ical rows, the vertica l distance bctwee n the ost ia is 
slightly greater than the ho rizontal dista nce. 

As the dia mete r of the sponge increascs upwa rd , new 
vertica l rows of ostia arc interca la ted bctwec n the 
exist ing o nes. On ly the fi rs t two or Ih ree ost ia of each 
new row have a smalle r diamele r ( Plate l , Fig. 1). 
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Plal~ t 

Figure 1 

Sample CZ 9112. Cafciliz~d si/inous spollges {rom Iht (tll/Ttll 
Mtlztlgtlll t:.Jcarpmen/. Tilt M'XC spon~ 10 Ihe righl (spon~ A. 
s~ d~scriplioll (hapltr J) is Thyroidlum (1) (f Ic: plophyllum 
(Qu~mSltdl). 1'h~ snwll spongt 10 Ihe It fi (spongt 8) is Paracra lÎCula
r io (1) sp. Tilt bost 01 Thyroidium Ic:plophyl1um is cut (l'Id tht 
QP~n u nlrtl/ ctlvil)' is .'isibl~. Th~ left portion and lire liPpe' sid~ of 
lire ,ock sptcimt/r is co.'ued b)' mlllrgontst tl/rd coltite alUlS. whiclr 
Mt /n/ulNdded wilh soft nom/Ofouil ume (wtlsh~d out). Setl/~ : 1 ; 
1.2. 

Figure 2 
P3n1cr.l! icularia (7) sp. 1'his cylindrleal sponge ill in s itu POSilioll , 
tlltlKhed 10 a ptloidtll (l'IoIst ol iM rolunr/wf s/roma/olitle ptloidtll 
podCS/o,~ (MicroftJcks 1). No/t /Ilt ftclllnguwr Qfro/r~/~nt of Ilrt' 
l 'U)' smalt ostitl, Setl/t: 1 : 1,1. 

Figure J 
Thyroidium (?) cf. leplophyllum (Qut'lSItdl). The oSClilaf spaCt is 
fil/cd wl/Ir hord, ( ms/Qst peloiJa/ Stuimtllf. The p<JS/ica oppearilr/; 
011 Ihe In ner surfact of Ihe poragaSlt f art lemalive/)' arro/rget! in 
vertleal rows. Sea/e; 1 : 1. 

Figure 4 
Thyroidium (1) cf leptophy llum (QutllS/td/), The _ t/Ched _ om~r 

surfau of lhe spot/Il" !-'rom ~ft /0 ,ighl ; a) pt/oidal tTl/stou 
udimtlll .. b) ussil~ /D,amit/ife' altothed /0 Ih~ ma'ginal loy~f Qf lhe 
~p.mgr ~lu:kw" . c) "~rlitullf unu hUfÎ1Qllwlf)' arroll~d os/Ia, 
stfHl,a~d b)' tilt frtl~ ... o,k ol,he illntf skt~lllllO~S ol ,h~ Spollgt 
tl/ld filltd with pt/oidal ~dimtlll. The Sk~/~Ion ol ,h~ Spollb~ is 
coldliud. Dut' 10 ft'Cf)'slllllizatiO/r. Ilr~ spltu/a art dtfOm~d a/ld 
rllrt!uunrùwblt. Scalt: J : 8. 

The postica arc round 10 elo ngate. Like the ost ia , they 
arc a rranged in regu lar rows. In a few spots , the 
postica appear 10 bc arranged in ve rtical furrows 
(Plate 1. Fig. 3), 

The aporhyses and epirhyses ( inha lanl and exhalant 
canals) arc straight , and each end beyonds the oppo
site surfuce o f Ihe spo nge. The cent ral eavity is wide 
and expands co ntin uously upwa rd th ro ugh Ihe tota l 
length of the sponge ; the wa ll does nOI become 
thinnc r towa rds Ihe base of the sponge body . 

Re mai ndcrs o f the skclctal meshwork can bc seC" 
bctween the ostia (Pl. l , Fig. 4) , bU I duc 10 recrysta ll i· 
z."ltion individua l spicu les arc not dîsce rn ible. 

Lcngth : 78 mm. Diametcr al the uppe r end : 
40 x 47 mm. Dia meler ni the basal e nd : 29 mm , 
Dia meter of the ostia : 1-2 mm (1,5 mm , ave rage). 
De nsity of the ost1;l : 18lcm2, average. Diamete r o f 
the postica: 1,3 x 1,3 mm ur to 1,3 x 2,0 mm. Den
sity of the postica : 16-20/cm· . T hick ness o f the wall : 
7-8.5 mm. 
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Ref1U1rks 

The sponge has been assigned to the species Lepto
phyllul1I bceause of the dimension, shape , and arran
gement of the ostia and postiea, and beeause of the 
wall thickness, ahhough Schrammen (1936: 32) gives 
a slightly different densit y of the ostla (20-
25 OSt ia/cmZ). 

Howeve r, Schrammen (1.c.) docs not describe any 
ot her sponge of this family with <1 skeletal construction 
al/d a distribution of the ostia simi lar to this speci men. 

Thyroidium leprophyll/lm is generally described from 
plat y fragments, thus indicating li large growth form 
of the species (Kolb, 1910: 163; Oppliger, 1897: 24; 
1915: 17; 1926: 8; Siemiradzki , 1913: 21). Yet a 
large size is not considered ta be an important spccies 
eriterion. 

Accord ing to Sch rammen (1.c.), the charactcristic of 
the gen us is the arrangement of the postica in vertical 
furrows. Unfortunatcly, this is not clearly disccrnible 
in the specimen, bccause the central cavity and the 
canals arc fiUed wilh a hard carbonate sed iment , 
which cannol bc removed. 

Sponge B 

Gemis Paracratieularia Sehrammen , 1936 

Par(lcratÎcularÎa (?) sp. 
(Pl. 1, Fig. 2). 

Ma/erÎal 

Sample CZ 91n, one ca1cilizcd specimen. 

Description 

The sponge is approximalcty cylindrical with a roun
ded upper tcrmination. The lower part of Ihe body is 
tape red with the base hidden in the carbonate sed i
me nt. The t iny ost ia arc arranged in regular horizonta l 
and vertical rows. The vertical distance between the 
ostia is sli ghtly grealer than the horizontal distance. 

The postica appear very undistinct ly, only at one 
point on the inncr wall is thcir distribUlional pallern 
visible. They see m to he arranged like the 05tia . 

The centra l cavity extends through the whole le ngth 
of the sponge . From base to top the wall docs not 
increase in diameter. 
Seeause of the calci tization of the spo nge skcleton, no 
spicules nor canals are d iseern iblc . 

Dimel/sions 

Lcngth: 40 mm. Diameter at the upper end: 
10 x 16 mm. Dcnsity of the ostia: 1l0- I 30/cm~ . 
Thickness of the wall near the upper end : 2 mm. 

Remarks 

Schrammen (1936: 28) dcfined the ge nus ParacrmÎCu
laria as the branched growt h form of CraticlI/aria 
Zittel (1877). Ziegler (1962: 575-576) eonsidercd 
Paracraticl//aria invalid , because branehed speci mens 
of Cratiell/aria paralfe/a (Goldfuss) also occu r, and the 
general eharacteristics of the skclelon of both ge nera 
were the same. 
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However, the geous Paracratic/llarw has nol been 
rcvised, and the specimen recovered in sample CZ 
91n can be referred to this genus because it is only 
comparable to the fo llowing three species : 

- Paracroliculoria stria/o-pwlclala Sehrammen , 1936 
(Early Oxfordian o f the Franconian Alb, Germany). 

This species has o nly up to 100 ostia/cm2• 

- ParacratiCllloria li/bilera Schrammcn, 1936 (M iddle 
Kimmeridgian of the Swabian Alb and the Franeonian 
Al b. Germany). 

This species has colonial growth fo rm and has only up 
to l00ostia/cm2• 

- Paracraticl//aria radici/ormis Schrammcn, 1936 
(Upper Kimmeridgian o f the Swabian Alb). 

The species is branehed and has 150-160 ostia/em2. 

Sponge diagenesis 

Diage nesis of sÎ liceous sponges is characterized by the 
ealcitization of the o paline ske leton and by a good 
preservatio n of the ent ire sponge body. But fossil 
silieeous spongcs may also have a complete shape 
without having a prescrvcd skeJctal lattÎCe. Th in
sections of the siliceo us spo nges ro und at the Mazagan 
Plateau show tha! the skcleton : 

- may bc entirely ca lcitized (Pl. 2: Fig. 3), 

- may be partly removed and replaced by sediment 
(PI. 2, Fig. 4) , 
- may bc totally removed and replaccd by sedi ment. 
ln ail cases the spongc body is prescrved . 

Entirely calcitizcd rossil sponges contain fine-grained 
pcloidal sediment. The skcleton obviously acted as a 
baffle after the deeny of the organie matter. The most 
inte resting question is, how the shape of the sponge 
cou Id bc prcscrved whcn the skcleto n was complelcly 
dissolved. The character of the surrounding sediment 
he lps us to undcrsland the ve ry complex history of this 
type of sponge diagenesis. As argued abave, the 
peloidal sediment was probably actively aecumulated 
by bacterial crustose lithification. This suggests rapid 
ce mentation of the sed iment. Crusts do not occu r 
within the ske letal latt ice . This means that the internai 
sedime nt must have been lithified by other processcs. 
One of the reeove red sponges has an almost dissolved 
skc leton. ln the area of the paragaster a particular 
type of vugs occ urs, arranged in threc and fOUf rows 
from top 10 bottom. The vugs arc geopetally filled and 
fixed to the areas of the former skcletallatt ÎCe (Pl. 3). 
The skeletons of the ot her sponges recovered from 
the Mazagan platform limestones and hemipe lagic 
ca lpionellid limestones show completcly preserved 
calcitized skeJctons (PI . 2 : Fig. 3). Aceording to thin
section observations, we present the fo llowing model 
(Fig.) , 

1) Death of the spongc and complete dccay o f the 
orga nic matter. 

2) The silieeous ske lclon is completcly or panly 
uncovcred and exposcd to sea water. The skeleton is 
partially overgrown by sessile organisms (scrpulids , 
miliolid foraminifera. Pl. 1 : Fig. 4 and PI. 3). 



Plate 1 

"lgure 1 
Crlwuw dUnIal Slmma/olilic pt'Ioidul pilCbWllf! (miCfQfac~s 1) 
frum Ihe sea"'ard Uppt'r J/music marsin uf Ihe Mazagan carbolWle 
platform. Mos/ ofl~ compo"e,,/S ure pt'Iolds. The micrüic layers art 
miuohardgfQllllds, probably umemed by cyanobuClerio.ns. hl 111& 
~dime'" siUuous sponges occllr ... ilh scal/erea dislrihulWn. SDmp/e : 
Cl 91-7. 40.( . 

Figure ) 
Cafciliud huaclineflld slllceO/U sponge. Mosl of lM slee/elon & 
calâti:ed and p"sen'ed. lXlriluf ~diment rompo~d of pt'Ioids luis 
bUll deposited bell\"((fI III( spicukl. SDmple : CZ 87-3, 4()x . 
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Figure 2 

CrUJ'IOse pdoidul packslOlle (microfQc~s 1). NOie the occurrence uf 
OQids, ... hich cotl/ain ~/oids as a nuclells. The developmelll of Ille 
ooids ra"ges from sll~rficio.l ooids 10 nornwl ooitb wilh ffUJ/iy rims 
01. C(JrboTU/le crys/als. TIIe SllfjaUJ of the r;ms are iruglliar. Sample : 
Cz 91-7. 4Ox. 

Figure " 
Margilwl S«tion of a fo$Jif sificrol/$ spon~. In Ihe upper PIIrt Ille 
Spof/~ s/ce/e/on is p"~n'ed rmd caldtized. In lhe kJ"'er pori Ille 
si/iceous skdelOIl "'/1.1" dmoll'ed before tilllijicalion of lhe intemal 
sedimelll of Ihe meshwork. Collap~ alld grai"compaclion fed 10 
gnJ~lal/y fil/ed cavil~s. SDmple : CZ 88-j, 4Ox. 

Plate 3 

Figure 
Siliceous sponge fossilizd in III( columnar $/rOffUJIOtilic pt'foidaf 
IimeSlOrI( (microfocies /). TIIe Spoll~ paragasl(r is pre~n'ed in situ, 
alld surrounded by ptloidal and bùxklstic sediment (/). CnUlOse 
fuminared pt'Ioidol nWleriQl (1) fills lhe oscuklr (al'ily. A 1I0ie 
(P!'ssiblya bore hole) ill I~ ((Iller of lhe oSClllar ~dimelll u aLw 
fil/ed wilh /alually of//appiflg sedimelll. TIIe if/11er surface of lite /efi 
pari of lire f'Orogoster & covertd hy a miui/ic pt'Ioiduf crUSI (3). Tlle 
IOp ofllle Itfi pari is ovtrgro"'" by ~S$ile foramifillera (4). Tlle elllire 
5tctio" of lhe sponge conlo;11S geopelaf(y fil/ed co,'ilies (j), ... ltlch 
imlicult lIissolu/ioll of Ihe siliceollJ sktfelUI! befrm! li/hificatiull of Ihe 
imruskelelul sedimem. TIl( &ha~ of Ille Spollgt is we/lpresefVtll, 
probably as a (OllSeqllelllr of tarly hacterial li/hificalioll of Ihe 
&1I"olllllling u llimem. TIu: efli· al/d ufK'rltysol Infill " 'us a/sa lilhified 
at a" earl)' .Ylage and Itarll enollglt 10 Sllpport lhe ime",al fohric . 1"lIIs 
is rtsfK'llJible /or lite dÙlribmiollal po/lem of Ill( gtrOpt'/ally fil/ed 
(a,'il~s. SDmpk: CZ 88·j. 6x. 
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Inlcrskelclal sediment 
unlithificd. SkcJcton 
completel)' dissolved. 
Gcopctall)' filled avilies 
due 10 grain compaC1ion. 
LîlhirlCd tlflcrnll 
sediment. Shape of the: 
sponge preserved. 

Sponge decay 

=> 
Sedimentation 

Figure 

Living sponge 
auached on 
5tromatolitic: 
pc:loidal sediment 

!Hi.,l opaline skeJclon 

ealcitized skeklon 

Decayed sponr 
with preserve 
silic:c:ous skelcton, 
whieh aets as a 
bafflc ror pcloidal 
sediment. 
Skeklon 
ovcrgrown by 
sessile orgamsms 

Modtd ofspongt dÜlgtntsis in lM KimmtridgÜln n rorna/oUrie 
pt/oidal facies of /~ Staward t dgt of tht Mazagan carbona/t 
pla/form. 

3) Peloidal sed iment starts to bc deposited in and 
around the sponge. The internaI sediment is fine
grained duc la the limÎted size of the skeletal mesh
work. The surrounding sediment is coa rser and conso
lida ted during carly bacterial lithification. 
4) Whcn the sponge is covcred with sediment (lit hi
fied), rccrysta llization of the siliceous skclcton bcgins. 
At tirst, opaline silica is complctc ly dissolved. Second, 
the resulting moldic porosity is refilled by calc ite . 
Two types of moldic porosity QCeur which depend on 
the time of lithification of the interskelctal sediment : 
1) If the interskcletal sediment is lithificd berorc 
dissolution of the sil iceous ske leton, the eavities will 
be refitled by calcite and the original lattiee will bc 
preserved. 2) If the interskeletal sedime nt is un lit hi
lied before dissolution, the depositional fabric of the 
intemal sediment will become unstable and collapses. 
The bacterially lithified peloidal sedi ment around the 
sponge conserves the shape of the sponge. Duc to the 
solution and collapse processes in the sponge paragas
ter, geopetally filled vugs devclop. The distributional 
pattern of the vugs is probably caused by the arrange
ment of the ex halant and inhalant canals (aporhyscs 
and epirhyses) which contai n early-lithified bacterial 
sediment. This p..1ttern thererore depcnds on the 
individual ske letal construction of thc differenl sponge 
families. 
At the Mazagan Escarpment the" vuggy sponges ,. 
were only observcd in the stromatolotic peloidal 
scdiment and werc rcstricted to he Hcxactincllid 
group. 

98 

Sponge ~ 
complctcly 
fillcd and 
covcrcd by 
peloidal 
sediment 

Inlerskeklal sediment 
lithirlCd. Opalinc 
skele ton complctel)' 
rcpl~eed by calcitc. 

The diagcncsis of thc siliceous spongcs of the Ma~gan 
Plateau is quite different from Ihe diagenetic altera
tians orthe Central European Upper Jurassic siliceous 
sponges. In the epicontincntal seas nonh of the 
Tethys ocean, siliceous sponges can makc up massivc 
sponge-algal buildups ( Roll, 1934, Fritz, 1958). In 
these buildups, sponge growth and fossilization arc 
assocÎated with the dcvelopmcnt of bacterial crusts 
(Ga illard , 1971; 1983 ; Nitzopoulos, 1974). These 
crusts .. calcify ,. decaying sponges (Flûgel, Steiger, 
1982). The crusts eonsist of pelmicrite (Fritz, 1958; 
Hillcr, 1964). The spo nge body Îs cntircly or partly 
protected against mechanical destruction and dissolu
tion by these crusts. Uncncrusted dccaying and maze
rating spongcs produce .. tuberoids tt , which are also 
composed of pelmicrite (Fritz, 1958) and accumulate 
in tuberoli!ic packstoncs and tuberolitic wackestones 
around the buildups (Flügc l, Stciger, 1981). In thc 
stromatolitie peloidal sediments, as weil as in the 
hemipclagic limestoncs of the Mazagan Escarpment 
wc never observed paniclcs whieh cou ld be rclatcd to 
tuberoids. 

ln thc Nonhcrn Tethyan epicontinental seas sponges 
growing in sparry peloidal sedimen t (Meyer, 1977) 
and the format ion of dome-likc sponge buildups are 
associated with the production of bacterial ca1careous 
crusts which intcnsely encrust fossilized spongcs. This 
is different to the situation at the Mazagan Escarp
ment , where il seems Ihat the existence of bacterial 
crusts docs not depend on the prcsence of decaying 
sponges. The crustS develop upon thc peloidal sedi
ment and generate hard domal and columnar stroma-



tol ilic struclures. Although approprialC subslrales fo r 
ve rtical sponge growlh were prese nt (Müller, 1978), 
massive sponge bui ldups could possibly not develop 
because of the lack of a sponge-algal community. The 
describcd diagenelic model assumes that the silieeous 
sponges lived in a weil aemled environment , exposed 
to circulation. In th is environment the sponge skele· 
tons arc chemica lly unslable and subject 10 dissolu· 
tion. According to many aUlhors, seawater is undersa· 
tura led in silico n (Calvert . 1974; von Rad et al .. 
1977 ; Riech , von Rad , 1979). Especially in the upper 
1 000 m a very high solution rate can be recognized 
(" silica corrosion zone ". Berge r el al .. 1975 ). Higher 
solubility of opaline silica appea rs wilh incrcasi ng 
tempcralure , pressure pH-va lue (grealer Ihan 8.5), 
water turbulence, wa ler co ntent of silica phases , 
surface area of sil ica phases. salin ilY, decreasing COz-
content, cryslall inity , and adsorption of impurities on 
silica phases ( Lasehet . 1984). If Ihi s i5 the case in the 
Upper J urassic shallow At lantic in front o f the Maza
gan carbonate platform , Ihe factors: relativcly high 
tempera1ure , decreased COr conlen1 , large surface 
area of the skelelons and wate r turbulence ca n be 
deduced fro m the sediment . They suggest rapid 
dissolutio n of exposed si liceous mate rial. Il is thus 
probable Ihat most of the siliccous sponges growing 
o n the platform slope were totally dissolved. Onl)' a 
few sponges cou ld fossili7.c under special condi tions. 
which were controlled b)' mechan ica l factors : water 
agil<llion and sed iment transport. Firsl , the organic 
matter must have been removed b)' water turbulence 
to expose the skeleton for inte rnai sed imentation. 
Second , the sponges must have been completcly 
cove red by sediment to preserve the sponge body. Ta 
prevenl dissolution of the exposed opaline s"-clcton. 
sedimentatio n must follow immcdialcly the deeay of 
the spongc. 

CONCLUS IONS 

The resuh s of the pa leonlologica l and sedimentologi
cal ana lysis of Ihe siliceous spo nges found al the 
Mazngnn Esca rpment arc: 

1) The siliceous sponges belong 10 Ihe species TlJyroi
di/lm (1) cf. leptoplryllum (Ouenstedt) and Paracrat;· 
( /lIa ria C! ) sp. They never occur late r Ihan Kimmerid· 
gian. These sponges arc Ihercfore important fossils 
for dating the co lumnar stro matolitic pcloidal limes· 
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tonc (MF l , Steiger , Cousi n , this volume , MF 3, von 
Rad et al., this volume). Il represents the Oxfordian 
to Kimmeridgian core of the Mazaga n platform mar
gin , wh ich is overlain by hemipelagic sediments of 
T ithonian to Berriasian age in the west , and by 
platform sed imenlS of Upper J urassic to Early Creta
ceous age in the cast. 

2) The ecologica l and chemica l conditions at the 
Mazagan platform margi n lead 10 diage netic proces
ses, which arc diffcrent from those observed in truc 
sponge buildups. Those sponge buildups consist o f 
siliceous sponges and thick baete rial crusts, which 
ove rgrow the sponges and represc nt a substrate for 
ncw sponge growth. At the Ma7.aga n platform margin , 
sponge growth is not bound to the deve lopment of 
th ick baclerial cruSIS, which calci!y the sponges. Here, 
the peloidal sed iment Îtse lf Îs subject to bacterial 
lilhificatio n showing a high sedimentation rate by 
rapid ly growing do mal and columnar structures. 
Before bacteria l lithification the sediment probably 
could not act as a substrate for sponge growth . The 
unhomogenous lateral seq ue nce o f lithified surfaces 
and unconsolidated sedi ment would gc ne rate a 
knobby seafloor and a widely scatte red distribution of 
the sponges. In this case no sponge framework ca n 
deve lop. Il indicates, that the sponges arc unimportanl 
fo r the accumu latio n of the sedi ment pile , and Ihat 
they do not support the stabilization of the plalform 
margin. Sponge bu ildups arc therefo re not ex pccted 
to exist in Ihis area . 
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