Why is stromatactis so rare in Mesozoic carbonate mud mounds?
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ABSTRACT

Tha sedimentary-diagenstic struciure stromatactis s wide-
spread in Palasoeoic spiculitic carbonate mud mounds, bo
occurs only sporadically in Mesozaic sponge carbonate mud
mounds, Comparative analysis of Palasozoic and Mesozoic
stramatactis limedtones suggests that this
from the degres of siliceous sponge skeletal rigidity and the
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arnount of internal seciment accumulation in the ariginal cavity

natworic, Fartial ta entire filling by intemal seciment resulted in

a cortineum, from a small amount of ntermal sediment and

Introduction

Stromatactis (Fig. 11 is 0 spar hady
comman in Palacozoic carbonate nd
molnds, Altleueh it has been regar-
ded either as a fossil (Drupont, 1831, a5
a poirninerilsed unlossleable argan
ism [Lecomplz, [RT; Tsien, |983), or
as recrvstillized patclies of the hos
ltme mud {Bhek, 952 Orme oaned
Brown, 1963 Ross o el [975) most
carbonate workers now aeree Lhal it is
the result af centripztal cenentnfion in
acavity system, Additionally, although
it b been propased tht the cavity
sustem wag created o the ss-loor
{5chwarzncher, 1961; Buthorsl 19805,
most studics have comcluded U the
cavily syslem developed within the
sitheei-Noor aediment, in the shallow
e cnveromment | Lees, 1964,
Shinn, 1968; Heckel, [197Z;
Hechstdde, 1994 Bathurst, 1942 Boor-
que and Gronne, 1985; Lees und Miller,
GRS, 1993 Walluce, 1987 Boulvain,
1493 Buurgue and Boulvain, 19935
Raurgque and Boulvain (1993), Fal-
iﬂwfillg Bathura (1683 drew atens
fizm o the 30 nature of siromatacts
aid defined toas taospan nolwork,
whise elements have i to undulose
smontl lower du aitd  dligiave
upper surliaces, made up principally of
Eopnchous emsts of  cenripeial
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cement and embedded in finely orys-
talling Lmestene”. This definition s
wsed im the present contibutiong the
original cavity network cated by
collapse ol malerizl within an argnic
tissue, mainly sponpes (sss Lees, 19064
lor first discussion). The stromatactid
cavity network & defined as the ori-
ginal cavity nerwork that bkas heen
subsmgquently  abturated by varons
proportien of internal sediment and
cemeent, Thus, stromalactis spar bod-
igs represent ane end-member af the
apoctium of oeiginal aavily network
inkling, the other being only intgrnpl
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sed iment herein ealled  aboried
stromatachs (g, 11
Apart from  controvessial  views

whiut definition, semuantics, ami gen
ot irtempreiztion. ne woark has ihus

far heen carsied out on the Lope o

raes Lhraugh gime of siromipisetis
facics. Bathurat {19582} raised the ques-
teon “why is il thal baih siromnizetis
arent carbonate buildup are
Uy missing Trom postsPalioos
#oic limestonssT, which was echoed by
Tames and Bnuu:uu {1003 who e
thint “sugh spar hodies ane mainly. bul
not exclusively, o Palaceeose phomom-
e, suggesting some sort of organic
gomtrol’, Mesozoie su Lis Lirne-
alomes are apparently presend in spicus
lar sediments of the Lower Liassic
IBalan ed @, 19997, bul thess wers
simnificantly owerprinted by snhssqueni
subacrial exposure {Mazulle e ol
150y, Pascal (1983), Maysrkewice
(193, Pran (19950 and  Mewweike
o ad, (L9 tlustred Trossic o Cre
teeans strematactis and  stromatoc-

e, (EIK 7Py 1 oo duiien [TRer T T LT LT e LT P P TR

large amawnt of cement (stramatactis, comian in the Palaso-
zoec), to only imternal sediments {aborted stromatactis, common
in the Mesozalel. These abservations matdh independent lines
af evidence comceming the siliceows sponge evolution and
t recycling {e.q. hicerosion] across the Palasozoic to
Mespzoic biotic revolution,

Terra Mosa, 73, 338-346, 2001

wid (sez Fig I sructures that are
velated mostly W incomm plele Galclc-
tigm enis spanges, These exom-
ples maich 1o some  extent  the
Paliemenic slromalaclis sponge con-
sortinm os stressed by Bourgque and
Chipnue (L8R3, 1W8EEL Maniy {198),
and Bourgque nnd Boakbeain (199,
Tlae prresent paper eximines tee lick
hetween the Palieoroic and the Meso-
gole steomataels  splealite moud
licmess (Fips 2. 3y and toes Lo answer
the Bathurst's (1982) guestion eox-
pressed inoa shightly delferent maenmer:
wihy s stromatoclis =0 mre in posi-
Malacoeor:  lmestones,  despile the
spicullitie mound fuezes is sl present?

Palagozoic vs. Mesozoic
stromatactis

[n terms of Mundnmental choroeters-
lics, stromatactid cavilies share the
fellawing: the shapz, the netwack nn-
e, the prcsenos ol intemal sedunent
and ently marine cement. and ihe
cml.'».xldiug [T ||'|il."r1'§<.".r:.-:sl,;|||i:||l.' (=T
bomile commonly  assozinled  with
sponge remains. They therelors showld
sluse o wommon origin {Batharst,
1582, Bomeque and Boalvain, 1993,
although there ceuld be lozal varation
in Teatezres such ns lolern? extension
alomg bedding plane, the amount af
mlermil  sechimient  ws, cement, and
ranation el coment [Rachoest, 1983,

Palaeozeic stramatactis facies

Strommisetis s 0 mager attribiete of
spiculitic Tacics in Palosomoe moud
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and compaiion A1 0ase

af cavity

E, Meweder of al. = Strematactis is rare in Mesoesis mud

Sl 7] momactutaied mcimant
) [ wuprm inteanial st
A| i o comar

" ] Lot sy comamt

Rapid intamal
sadmantatan

kapachous crusis
o marina cemanl

Stromatactis

Imhibited stromatactis

Aborted stromatactis

Fig. 1 Infilling processes of the ougisal siremataciid cavity system lending fo two end-ummbers, stionatactis and ohested

Lis. &% seen i crosi-seetion of the petwark, Enrly internal sedimentation cocwrred i the epen space of the cavity network
enhanging the Tatess of the Qoo Centripsial cementation by early : : i
ationy produced stromataetie. Aberted stromancts is the tenm used heeein [oc (his mose ar less nminatad fire-grined

nurine coments in residual cavity space following internal

sedisent bedy that resalted Trem intemal sadiment filling of the entire or near-entite orglaal cavity etwork, plugging the netwaork

[ pant ol i and preventing eMeient semanter circulation. Howewer, inhiboed stromatactis refers e i
entire intermal sediment flhing. A major faceer leading 10 onz or the olher =

ol Ll slremst

actid eavity followsd by entire or near

the availabilicy of finc-grnined sediment to be broughl inlo the Guyily sysicm

meunds and. tepether with its hoslt
micracrystalline Fcies, it remsained il
same threughout the Palagozoic, More
ollen, strorratactis apicolitic Facies is
ane among severil fcses {hal make up
mud mounds, forming the despest

component. o shallowing  wpwand
socssom  (lames and  Bousgue,
1992 Bouhain, 1983 Housgue,

19978 11 is eommenly, Bal ned alwiys,
overdain by mised heteroaou—photo-
zoan focies, followed by pholeecan
dominated  Facies. However, in the
deepest parls ol runps or shelves,
these composite  mud-mounds  pass
into iy homagenous siromalactis
monds.
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Im cros-section normal 1o the elon-
pation of the stromatuclis network
[Fig. d), the sizes of the spar bodics
Vary from a centimetre to o metre wide
and up to several centimetres hipgh. In
COMPaTison, siromlacioid  femcsirae
are uneoniecled cavitees usunlly smal-
ler thun 5 mm width. Stromalacts
pctworks mav comstituie up o PG
by volumse of the host rock, The fat o
wirdulose base of stromtactis may
form an angle of up ie 43° with the
hedding plane, pointing o steeply dip-
ping  deposivonal  palascslopes,
Stromatactisrich spacular  lmcstane
may alternpie with stromatictis-Free
ar =poor spicibitic mesione on meene-

wpienl murine cemenliixn

scaled  wmits. First  generstions  of
cemieinl it SlForatacts e marine is-
opichows grusis, whersas laler comcnls
are bsually burial, lacally meteoric,
hilacky spar {e g Boulvain, 201
Early imernal sedimentation in (he
stromialzctic savily network formed
peapetal siructures prser o any aarly
cement lised the cavity walls. The hase
wnd sides al this gemertion ol il
sednment Form o diffose contact with
the hostl microcrystalline carbonate,
whereas the contuct becomes clearer
upward wilh sulseguent interisal sedi-
meitation that securred befone andior
during the marine cementafion into
the mesidual cavity system, In plices,
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Fig. 2 Tentative skeich illusteatin
mlatve  imporiance of - strom
thraugh lime Typical examplzs for (he
nbioooi ares the carly Combriazn,
Flivsders Banges, Australin (Jumes und
Camvestock, 190 the Orbovicion ol
smtinl Sweden (Hathursl, 1582 Middle-
1088 the late Siluson of (e

ton,
Cmzber Appulachians (Bourque and

c, 1983
in Australis

Cevonlan occuncms,
F: Kerana, 1985 Kerans
eral, |5 lngz, 19871 Belpan
Ardennes  (Dupand, 1851 Bouviin,
2000k wnd sowtheern Frones ( Boarraailh
inel Bowrgoe, 15953 and severnl Cor-
Bomilizreus  (Wanlsorian} acourrsnees,
g in Iretand (Lees and Miller, 1885,
1 Labaus, 19970, Algera (Baurgue
e et 199 Madi of e 195400, and 1USA
fahe and Stanton, 1906 Jellerey and
Ranion, [HIRL See s lor sporadic
Wlesazoiz commples. Astersks mark the
exnmples ithstranesl herein,

btk sadmient ard cement moy infer-
leyer, Internal sediment consisis of
Maittly  aminated  maerospar
upwitrd inte peendospar. Like the host
rock, it eentaing sponge spicules, os-
Lracoces, crinaid fragments, microbis-
clusts, and amall intraclascs, o plos,
It may oongist o microspar with
vermicilar texinne [}{dpp_ 1975, o
b pomposed of lammar peleidal sedi
mienl, leenlly hoematite, with small
intruzlists, micreboockiag and osn-
woales,
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Ihe hosl rock s muodstons and
wackestane tich in spoppe spicules.
patches ol spacular netwarks, and/or
ETCHIZE ns {eommanly nonrgid
demospenges with a simple moraxens
asscrmblige. lelmctinellids, and hexpe-
timellids), Mo definite space relatian-
sbup oxmsls buebween spicular necworks
and stramatactiz. Spictiles can everlic
stromatienis, extemd il il or larm
tioms s buse,

oomeen

Mesoeaic stromatactis facies

Examples  of  Cretacesus  [Alhian)
stromatactis  limestones  (Figs 3. 4)
are used 1o discuss the Mesoasoic
stromabinciis. These stromintactis lime-
stones corrsspond o the microcrys-
talline  siliceous sponpe  Gicles ol
Albinn mud mounds diseussed wnd
lustrated in Mewweailer el (195,
In cross-section normal to the elonga-
tieen of the strematactis network, spar
bodics range in widih from } 1o 5 om
i have a masimom thickoess of
I e The network represents 5105,
ol the rock volume {Fig. 4 and com-
prises carly marcing sopachaus cement
crusls fallowed by burial cement ma-
sHin

The  nbarmal  =edis I of the
stromamactid cavity netwark s com-
posed o microbioclesic mudstone
and wackestane, and is moere val-
minous than siromatacts, constilu-
g abazt 4% of the reck volume.
The internal sediment may contidn
unsupported vouls resuling ram ozl
lapse, 11 often grodes into peloidal or
cledbed  micrite of bydromechanical
tlaminnted) or organomineralical or-
gin. Collapse pores ase mm-sized and
n Lurn their volume has heer redoecd
by peopen] internal mud. There ane
palciics ol maolted Iabrics af deposit
Teaders. Mast of the stromatactiz fa
bases are subparallel ek other, b
lacally internal reation indicotes col-
lapse  during  differcatial - sediment
compichon prior i spr cemen fation
(Fig. 4)

The giroratacticd covity netwark &=
often bordered by o comsortiune of
ailicrous sporpges (Fi. A) The sponge
Frani fupr tn 0% of rock sadume)
muinly consists of calzified hexactwsl-
lids, letlustd amd oonlsnsistid demin-
sponges, Togethor with patches of
carly corsobidated sediment, the caloi-
fied sponge  remains support  the
atrommatacid cavity netwosk, In some

Tma Mova, Vol 13, Mo, 5, 338-34&

cazes, oppasine walls af sediment flled
cavalies s Lo il each alher [IREACH
imdicating shrinkoge and pamial oxy-
dation of sponge soll Lssue, Mon-
Gletlicd partions of silicesus sponges
have not been preserved mainly hav-
vitg Bean replacad by the sromilaclic
1y evsien,

The Albsan stromalactis spiculilic
I diffizrs sipnifoantly frors thar ol
the Palacozale. The velume of inlermal
szliment in the orpinal covily sysiem
is muech more imperant, inhiboed
siromalacts [Fig. 5) appears 1o be
less importuni, bul aboried stroma-
Laciis IJ"ig,. Ehs mch meore comimon,
I Follows that siromafactis spae rep-
resents only a small (e, 25%9) portion
ol the volume of the stromuatactid
cavity netwark.

Why are Mesozoic stromatactis
50 rare?

Althougl: the Palacoeoic and the Cre-
tavepus stromotactis (described here-
ind limestones  share Tudamental
featurzs such as the nature of the host
rock, their shape, the pressice of a
Epngs coisnriy el Lhe cermenta
Licn peittern, there are signifioan: dif-
ferences in sze, distributional pattern.
il amzant ol inlermal sediment (o
may serve as elugs with which w
elucidae the evelutionary  hinsedi-
mentolagy cansing the decrease of
stromatactis dunng the Palaeozoic Lo
Pesomic it revelution  (cf)
Vermeii, [977). Three linea of evidoivos
asz wmelul in mlerpretive this chanpe:
sponge skelewon rigicite, cavity for-
miation, and cavily reduction in erms
ol the shuandunee of intzrin] sed iment
aecumuilation.

Cavity formntion and sedimemt
stabilization

The fabric of the strematclis spicu-
litic limestaone suppests thal chvities
formed  during  degradation of Lhe
sponge biomass undd biopalymer-peo-
polymer  transfer acting withie the
rmteratitial smece of the surronunding
seddiment, Ently phases of Biosrerpy
teansfer encompass oxudation and ni-
Lrale recductven sceompunied by chens-

icul hilizarion or Fumilicaton via
an intermedizle stage ol dissolved
organic  carkan (el Ziechmann,

19540, Humnlication s ome ol the most
alfective mnss trunsfer mechanisms on
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Fig. 3 Localities and peckomeal background af stromatatcis limestones treated in Uhis paper. (A, Bl Upper Devonion (Frasniang
stremalecis linestones of the Petl Moot Member, They have 2 stratigraphic range from the top of the Eady s conodort
some up Lo U s o e Late eleanine cancdont zone {Bultynck e al., 1981, basod o Baulvam (3000, (0, D) Lawer Creticens
alremalacits linestones ranpe fram the upper parts of the Upper Alhian {Wesarbitofag evameeperich, locally extending imio the
uppezmoss Albian (Vrocenian} with Reralipons auoennivce and Mawonaling bevecte of, Paseal (19855, Bused an Floguet e ol

(19

cnrth, and includes tmnsienl stnpes ol
ighly reactive peapalymers close o
chemien] chan: [Fiechmann, 198,
Omidation va, shrinknge humitication
al sponge biomass s suggesied from
the reck fubric. wmd Ca-garhonate
precipelation dusing humilicatzon has
hsen shown by Meuwetler o af, {2000;
01y, who detected  low-maleeular
weipht, murine humic substances inti-
mately conneeted 1o the nmhipenic
mineril network. Ellsctive caleilica-
tian is abviows rom spisular poiches
cabeified dwring skeleial collapse of
monrpied sponges, The Few modern
cramplas  of  posmeriem syn-vive
spenge calcilicntun stem from Frogel
(29730 and Reitner e af (1995, This
scarcily probably reflects o twofold

2 3 Backwal Seiavee Ll

contral: extinsic-chemical eontrol ne-
lated o the ambient environment
(reatvicted oaygen supply. i today's
lesiss avvessible onyoen mMEnimum 2o,
recl cnves and shallow suhsorlices)
wil intringic-microbiological control
owing 1o the varinble type of baclenal
beomiass 10 sponges (Wilkinson, 1978;
Schumann-Kinclel o ol 19%5; Haw-
good er al, 19991, All of this suggesis
thit humilication is also imporlant for
the pately consolidation of the host

vi Muid migrateen {dissolved stage of

arpanic curhon) and sy condens:-
ton rcactions o form polymer gels
{ Meaweiler e al. 2000), argane mcro-
agpregates which could well aceaunt
T the cohesive aatine of md maound
sediments in peneral {see Moy, 1985,

far o discussion ol elealopical anrib-
uresh, Thus, sponges do not apper Lo
be o stricl prevequisie Tor fermation
of the orpimal stromatacid l.'u.viL_l.'
netwark, but they do pepresent an
effective source ol Im.i|.1|l|.1|yu|.'|:-\. and
help 1o identify the chrenalogy of the
imvolved Fubrics owing Lo their skeletal
nature and partial caleification,

Cavity reduction

Beczuse ol the “carbonate  ssland’
character of carbonute mukd mounds
(Maonty, 1984}, an iv sita production is
required 1o necount For the  loose
carhonate seciment in the  stroma-
tactid  covity  metwork.  Disorbicula-
tiom furinowds. bivalves, ostrocodes),

i
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Geopetal infill

t Heaoaawd £ e
[ b g e poeges

[25 ] Lowmest interral madir et

and Bawlvain (15895 for an entire

ol of dlustmians (5 From Lower O
the Bierra de Aralur, morthern Spoin. Armows indic
seclion meragraph af delnils aof stramnt

1 houndnries of ca

fc o]
5 af (B} show

sporges, aml nedooed by geapetal iclernal sediment angd marine cemeni

aeroson and Bur -.'l'-'-'il'l;_'_. rather than
fragmnbation relaled loowiler enerey,
maere likely aced o produce the
mizroaesclastic fraction ol the sedi-
ment, 2@ because of the general lack
of sedument exporl on desp-waler
maunds and mound Annks. Accumu-
latiom of i{gofi) Caccal pelbers and
ingestive lime mud was sageested by
Newweiler e af, (20000 w0 aocount for
the microcrvstalline raction of ke
sediment, From pors formation re-
sulting o partal collipse and rela
ted peopenl Alling, it ds evident o
srdimient consolidation persisted dur-
ing the accumulation of internn] sedi-
ment. Frecipitation of mazine consent
s peeded o prodece strometacis.
Howgver,  residual  space  in the
slroien lactic vty network asiilahle

14z

for im:-|:~m.'|1|.'\-|..- miarine  cenvalation
was  stures during  the  Mesoeeie,
awing Lo greater ilabilivy of loose
sechmient that maore commanly resul
ted in fora] filling of the cavily
melwark aod therelore abarlion o

stromatactis fonmatien | )

Evo

Fram the above, it appears thiad Pa-
lazowoie and Mesozoic siwematactid
aavily nelwiorks shore the same phvas
ico-chemizal pathway, but differ in
spunge Lypology and mtes of inlemal

iomary hiosedimentolopgy

sediment  aceumuliiien,  First-orier
lactors controlling soel and maund
iypoloey  include  commumice o

trophie structure, environtment, bi-
pla’s lunctional poramelers, mompdaons

=1

_f_:-l,umu-wm wumil
T Searoeron oakaein

claceons (L pper Alban siliceaus sponge limesto:
% which merly roneh eneh ather (07 Thin-
the stromuatictid envity bordered by lithistid and hexacrinellid

LB b 1 ¥

Lovgies and growth Tomms, boeroson,
unel nentntom. Ir the pressnl case,
commieity and trephs strucuce, -
vironmanl, and cementition iare sim
ilar encugh to cxclude them as Metors

Fig, 5 luhiti
tig, Lower Cr
A0 Lithibided st

5 JLTOWSE], 1.8,

1 wtid cavities wlich show ieipi-
ent maring cementition  followed by
intzrnal  ssdimert, (B, Cb Aboriec
siran ictis, thin-section  mien

(B} part af sramuntn

rer Lo the enlire ablurated by i
sedimentz 0O as (B schematically

L e ond alizirib
irgely mirroring
Lid cavily et

o D Blazkva | S0emee L
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responsinle for the  dallerenoes, lut
growtl Forms with related funcrional
piTamelers ol morpholeglea, and
bioerosion may be responsible for
the chserved vanations.

A first dvpe ol masdificataon nellects
the Taet thar siliccous sponges with
rigid skeletons hecame generally dom-
munl in mounds or sponge limestones
nat  Gefore the Mesogoic (Fig. oo
Righy. 1991 Mehl, 19921 Spread of
skeletal rmigidity vin fused  desmata
ilithistid demospanges)  or adickyid
skeletons of Hexactnellida lead o
dingenetically  more  stable,  ercct
growlh lorms, and therefere acted 1o
snme exrent a5 o skelelal support ({4}
the primary fabsic. In conirast, non-
rigid sponpes domiate Palacozoic
stromatactis limestones, Furly skeletal
corllapse and feevitn accuimulaton of
sponpe spicnlkes in kyyers amd nodula
patches thorclore represcnt the main
fenture. Collagen may induce some
skeletal suppart in nonrigid sponges

tissue dogradation vs. sponge caloli-
ction. In the Palacozoic, skeletal
suppon for the peimary Calaic s
therelore pepligible. Thus, in g mer
seopic-descriptive. made, it can be
concluded that the Mesoroic siliceous
sponge mud meunds meeer and ex-
pand the Palasozaic stromatactis mud
mounds m berms of inaovatians and
spread in spomge skeletal mgslity, a
siliation Uhat  eorselates with  the
Palasceaic tn Mesazoic botic revalu-
Licm [ Fag. @,

A secomd Lype of modification is the
wbundames of internn] sediment, e
uhorted stromatacis, obszed o the
Cretacoous — stromatactis  limesiones
{Fres 5. &) Gieoelemical data (M-
weiler el 2000) incdicatmg bialogi-
cal  sediment  eycling  (hinerasion
depasit fesling) cormelate well with a
Phanerossx trend {Kiessling v wl..
1998} comcerning Lhe percentape of
recls affecred by hioerosion (Fig. f)
Thus, the siee of stromatacts., and the

and the guilivy of preservalion would — ratio of stromatactis vs. aborted
depend on the relative rofes of solt  stromatecls appears 1o mircor the
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wsen o Kicsaling e ol

1990 with the occurrence and
ftentative] of U different tvpes of obturaiion of stromatictid G

lative abundare:
Lics [aLromatactis,

wiaibited stremataetis, abarted stromatactis] in speeulin carbonzte mnd monnds. T s

conclnded ihnr Mesesnic sponee mied mounds can be censidered ns
tis mand mounds’. thus representing o vanaben of Palaeoeoic stramatnctis
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lirwsstones with respect b the degres of sediment meeveling and the sprend of silicecus

sponpe skeleinl rigidity.

Mole the absenee ol
carkonate mud mounds (see shorl disausson m Welsk,

A-Adbdan exnmples ol spong:
[EIA]
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degrer of Biologionl sediment recyching
st menmel surfsee and s variation in
space and rime, In Mesoweoic sponge
mud mounds, excavating sponges and
lithophagons kavalves o g cOmMomosn
fearane, whereas boring is uncommon
in Palaeomoeic stromatachs spiculitic
facies. Apain, this incrensing depres of
skedatal breakdown coreelates with the
Palaczeic to Mesogaic hiotic nevalu-
tiom s discussed in Vermzij 41977)

Conclusions

1 Swrematactis 8 common and
widespread i Faliwoeme lunesiones.
et cocurs anly locally amel sporstic
alty in Mesozeic material, 1t sesulied
Tromn cementation of o cavity syslem,
parily inbilirated with intemal sedi-
mezrt, in the shallow subsurlace covi-
ronment undar marine condifions.

2 The eriginul stromatactid cavity
network formed during sponge soll
tissme depradalion, Le. paitial of en-
tire oellapse of rigd and nonngd
spiculur skeletons.

A Stromatnetid  cavily  netwnrks
harve Teem pastly e catiely filled by
imternal sediments, giving nese 1ooa
continuum, feem 2 small velume of
imternal sediment and large amount of
cement [Sremaactish, e only or near

only  imtermal  sediment  (aboreed
stromatactis), Abarted  siromalactis
are the main fzalae o Meoesk

sponge mud mourds, but aceur les
commonly in Palacosoie stromatactis
mud meounds,

4 With respect to siliceons sponge
ceolution and sediment recyeling, Me-
stwei sponge mud mounds represent
a variation of Palaeeeoss AIamatncts
wouds,
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