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On the . nature of decapod burrows 
"Spongiasudolica" of Zar~czn!J (1878) 

ABSTRACT: The specimens wom transgressive Cenomanian · deposits of the Cracow 
Upland, origlinally descn-ibed by Za["~zn.y (1878) as Spongia sudoZica, actually 
represent decapod crustacean bUTrows of the ichlr10species Thalassinoides sudolicus 
(ZarE:czny, 1878). The OOCUl're!l1,ce of thls ichlIlospecies is Limited to some pads of the 

a'bra'sion suxfarce. 

INTRODUCTION 

At Sud61 viHagle neair Oraro~, Upper JUTaSlSic limelstOlIles and marls 
displaying synsedimootary distuJrhances arre truncated by the C:enomanian 
abrasion 'surface. Numerous trace fossils are oonfined to this surface, 
shOlWing a distinct drifi.er:entiation depending on the type of substrat-e: 
numerous highly diversified (pelecypod, polychaete, sponge and eclrirnoid) 
botrmgs alI"e limited to limestlOlnes, wher'ealS deoopod crusta'Oelan burrows 
appeal' in marrly deposits (cf. Glazelk, Mardnowski & Wierzbowlski l'9~7.1, 

Text...!fig. lE). The burrows from Sud61 have been known 'for a long time 
and 'We!l'e originally diescrilbed by 7BT~czny (l878) as a new sponge species, 
Spongia sudolica. 

Acknowledgements.· Warm thalIl!ks ,are due to Docenrt A. Radwans'kifor help 
in gathering the Lit&ahm'e, 'driscu.ssdlOlns and critical reading the man:usoo'Pt. Thanks 
are also due to Docent R. Gmdziltislki and Z. Marrtind, M.. Se., for the 1eIlldiing the 
specimens il'OIIl1 the origirnaI oollection of S. ZaxE:czny, housed in the Geological 
Museum, Lns<tiJturte of GeoLogical Scdenrces of the Polish Academy of Sciences, Cracow. 
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THE TRACE FOSSIL 

lchnogenus THALASSINOIDES Ehrenberg, 1'944 

Remarks. - Acoording to F'fu"8lich (1973, 1974), the ichnogeneric name~ 

Ophi<mwrpha Ltmld~en, 1891, 'and Thalassinoides Ehrenberg, 1944, all"e junior 
synonyms or! Spangeliomorpha Saporta, 1887. Di.fjficultde.s in separating these three 
ichriogenera were prevtiously mentiJOIIl.ed by several a1,1thors (cf. Kennedy 1967; 
GroetzJner 1968; Mal"'tini & Mentiel 1971) amd explained irn terms of thek possible 
close a:£finity. The khiIlospecies Spongeliomorpha roerica Saporta (cf. Saporta '1887, 
PI. 6, F.ilgs 2-3), tile type of the dchnogenus Spongeliomorpha, was based on highly 
inoomplete materiaJ., :ilrulUfMcient for . unequi!VIocal paleantolog.ical· in'lieTlpretation .. This 
material resembles some fragments of Thalassinoides system and, to some degree, 
Rhizocorallium Zenker(= Taonurus Saporta) system. It should be noted that 
Spongeliomarpha ilberica and RhizocaraHium were found in the same layers of 
the MiOClelIle of Alcoy ;in Spadn (cf. Sapo<rta 1887). FUrsdch (1973), aIrullJ.ysilng the 
ichnogenera Spongeli)omorpha, Ophiomarpha and Thalassinoides, emphasized the' 
sinliill.ard1ty between the ' two latter taxa and did not pay much attentilon to the 
khmotaxon SpangeUomarpha iberica Saportta 1. Aoooroing to the pxesent authors', 
the systematdc status IOif the ,icbnlOgenus Spongelio7TVOIfpha Wiill remain ·tmlcerta:irn until 
more oomplete mater-ia.l of Spomg'eliomorpha iberica is described from ilbs type 
looaldty. Therefore, <the interpretatiOn of so well-known ichnogen€ll"a as OphiorTVOrpha. 
and Thalassinoides as synonyms lof the focmer seems premature. Moreover, am oroer 
to avoid fllTvher coa:nPlicatioo of the systematics, it seems justified to regard' Ophi
orrvorpha and Thalassinoides as sepall"aJte taxa as did · Harn.tTicilel (1962), Kennedy 
(1'967), Wincierz (1973) and others. * 

Thalassinoides sudolicus (Zar~czny, 1878) 
.(Tem-4igs 1-2 and Pls 1-2) 

1878. Spongia su.doUca oIl. ;;:p.; ZarE:Czny, pp. 24~, Pl. 4. 
1890. SpongeLiomoTpha (related to S. ibeTica); RaciborSlki, p. 266. 
182*. Scyphta sudol.tca; Za.rE:C'Zn~, p. 173. 
rnon] 1926. Spongta S'lLdoLica Z'a.r~2IllY; SUjkawSki, p. 397. 
1971. "Scyphta sudoJ.tca" Za,r~crzlIlY = Tha!assinoides; Giazek, Marcil1lCJlWSkli & Wie:zOOWSlkl. 

p. 400. 
1973. Spongia sudoUca lZaT~czny = SpongeLiomorpha SIP. LIlIdet..; Fili"sich, p. 700. 

Lectotype. - The most 1'eiPI'e6e1lfta1hlve ~ellB originallly illu'St'rlatted by ZaIr~cz.ny, and 
represem.ting 'branehiing bluil"_ ·OfW syst.em (ZralI"~ctlJIly, 1878, Plo 4; re(pr'Odu~ helI"e 'as Text-fdJg. 1) 
are loot. The o.nJly ~ens preserved (iPIl. Il, FJ.gs 2-\l) a.re of reiLa,tively srn·all d.iagnost<\c 
vldue and 1lhus one of the hiothecto unf.igull"ed syntyipIeS (Pl. 2, Ftig. 1) is cbosen he.re as the 
lectotype. 

Material. ~ Albout 400 speai.m€lIlS preserved as sandsi1xme moulds and lllKlstl:)" 
r-eprese:nting fragments of horizontal burrow systems; W6 of them represeIllt origirnal 
\!otlecii()mof ZaxEiczny. 

. 1 Fiirslch (1973, p. 729) acoe.pted Spongeliomorpha iberica Sa(pmta a!S the type 
ichruospec:ies of the ichnogenus Spongeliomorpha Saporta, 1887, S'ta1liJng thereafter 
that this ilChnoopeai.es ds "Uillrecogrnizable" because orf inadequate preservatiotn of the 
material (ibidem, p. 'm'1). 

* Note added in the proof: Recently R. G. Bromley & R. W. Fr-ey in "Redes
criptiorn of the tra,ce fossil Gyrolithes and taxomomic evaluatiOOl 'Of Thalassinoides, 
Opniorrvorpha and Spongeliomorpha" (Bull. Geot Soc. Denmark, 23 (314), 311-335, 
1974) presented a s:imilar opinion On the taxonomic status {J(f Ophiomorrpha and 
Thalassinoides, and on the dnvalidity of the generic name Spongeliomorpha. 
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: fig. 1. "Spongia sudolica" as presented lilll the OO'igilllal des.criptiJOn by ZaofE~czny (Hl78, 
PI. <4); Illa t. si re 
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Originaldeseription by Zar~zny ~187'8, PP. 245-246), somewhat modified and 
translated m.to Englis'h: 

" L!Iol"iger Slpecime!llB developed dn -the form CIf thick, lirregu-J.a;r bodies 1Wli1lh cloaeely s,paced 
ineguilar bralnoh.Lng. TMciker chllillme1s 2r-4 cm dn diameter, alJ.most always SOIIIlewlhat flattened 
CIIl one Side ... ; cha!IllIlels ol'OU,IlIded, fo::kJiJng {)l" br08l1l1Chdng .mto fOlll'&; thd'Cokened at the pLaJce of 
S'U-bdJiViisilOlll .•• Two ch.aa1ma1s 8Ome'Uimes CIl'OIil8 'OOI.e 3IIli01lher " ' , iIn jplJaJcet;; othe cJm.lliIle.!s 08ll"e more 
numerous C~). ,Surface of the wildeor cha~ls QIl"-namented with l r regUilar net-'l!idte pattern; 
meshes CIf that network ' " are SOIIDeJW'h.at rohombollda~ hI outline alIld set dm 1lUJ!DleII'()U/l <JibI1.!que 
rOWB". 

Description. - la-regular pattern of channels developed in separate horizons. 
Parli'culax hori.:zontal t'uamels connected by obldque aJIld verticail shafts. Channels 
den\Sely spaced wfuthin a hor:i:zon; dlsrtance between neighbourin.g channels ratl!gin.g 
~rom a few oentimeters to zerol~PI. 1, Figs ~~;cf. aD.so Text-ofig. 1, third drawd.llg 
in upper row); The latter case "anay. however;;~esuI1 :from overlapping of two 
independent systems of burrows. Channels 'Vaxy:ixlig f\rom 0.6 to 4 cm in diameter, 
attaliJnJlng 1-2 cm afthea·vera:ge; transverse se.ction circular; however, oompaction
-deformed chw-.nels with eliiptlieal section are faddy common.. The ClhaJll.Ilels are 
bran·chi.ng iII1 varlrous ways.. Two ,types Off 'branching predominJa,te: one Y -shaped' 
(PI. 1, F1igs 4-8)" aiid another, w.ith more .complex divis:ilClln (Bl. 1, F.igs 9-10 oo.d PI. 2: 
cf. aJislo T.ext-fig. p and with ·hdigher n.umber (4-6) of mutuailly ·ClOIllaJ.eoted cllainnels. 
The ,place of diVliSion is emphasized 'by i:rr~ula[" chamber-like swelJ.inJg. Chialnnels 
extencliillg from such place of division may vary m daamete:r(cf. PI. 1, figs 5-10 
and PI. 2). Lneomplete, bl!ind channels are also -commol!l (PI. 1, Fdgs 1, 7, 9 and Pi. 2, 
Fig. 3a). The slla'face of bul"lI'OW moulds dsailways ornamented Wlitb Col"IOS'SiIng scratch 
marks; i(J1!l the suda-ce of channels the scratch marks f()["m a regula:r network pattern 
(cf. e.g. PI. 1, F~. 6) with meshes rhomboiodal, about 1 to 5 mm in size. Angle between 
the scratch marks ranges :firom 30° to 60°, 30°...,.40°00 . the average '(cf. Text~:fiig. 2). 

309 .. 40° 500 600 

Angle between scratch marks. 

Fig. 2. Angles between scratch marks 
on the ·- tunnel parts of bu.rrows 
ThaZassinoides sudoZicus (Zar~czny, 
1878); measured with aocuracy to 5° 

The scratoh-rIlaII"k pattern -beQomes less regular at the chamber-l:ike swellings, 
Where the angle between the scraotoh marks is highly varialble, equallimlg sometimes 
even 90° ~cf. Pd. 2). 

Remarks. - Zar~:zm.y (1878, 1894) mterpreted these specimens as ·a I!lew species 
of spOlIlge, Spangia sudoZica. His !in.tea:pretaltion was accepted . by Raci.'bor~lti (1890) 
and Sdemiradz!ki (1909). Subseq,uently, Sujkowski (1926) assigned to the species 
S. sudoZica an actual Al'Qian s~e. The lintel"tpl"etatilon of Zar~y was questioned 
for the first time by Kenmedy (1967); who assigned this fIOrm to the iChlIlJOlgenu3 
Thalas8li.noid.es EhreIllberg, 1944, and noted iills sUndlarity to T. paradoxica (Woodward). 
Aocordiinlg to Fiirsdeh (1973, P. 731), the material described and !figured by Zaa"~U1Y 
(1878) ;is dns'Ufficiently preserved for any reliable identificartiJQn and iI"ecognitiion of 
its ichnospecific status. 
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Fragments of bUra:QW'~3 Thalassinoides sudolicus (Zar~czny, 1878) frlOIIl the Ceno-
manian at Sud61, Cr·acow Upland 

1-6, 8 and 10 para1ectotYlPes; 2-3 aJre the same specimens as those illustrated by Z·ar~czny 

(18'78, PI. 4 - uppermost <raw of figures; cf. ·re!productliion 1n Text-fig. 1 of the presEmt paper), 
but photogra.phed !.rem the opposite si>de 'not so oblite·r·a1ed as thalt taken by ZaT~C2lny; na.t. size 

All pho'tos takoen by B. Dlrozd, M. Sc. 
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Fragments of burrows Thalassinoides sudolicus (ZarE:czny, 1878) from the Ceno
manian at Sud61, Q-acow Upland 

la ledotype, and 2, 3a para[ectotypes, o8,LI dn nart. sd2e; lb and 3b magn!Jf-ioo (X 3) foogmentll 
of the lJUlI'tace iQ shQ'W details of the s~raltch-ma'l'k paitern 

ALl lPhotos t~n by B. DooZ'd, M. Sc. 
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The present authors oonsider Thalassinoides sudolicus (Zarr~:llIlY) as a 
separate ichnospeaLes. It differs from T. parad,oxica(Woodwarrd) in the pattern of' 
s,era'tch ma-rks on channel sur,faces I(cf. Text-fig. 2), Il"egularly crossing and nOt dJIJ. the 
form of loinigitudinal ridges (cf. Keamedy 1967). The wrratch marrk pattern from 
channels :is of remarkable dia;glI1Os~c value as it may S€il"'Ve as a reldable hint for 
reclOlI1Structioo the manlIl€r of bUITOIW1Lng; in sucll a case, posdtion .of the andmal 
respooltlSible £Iorr thain:fO!l"ffi1lJ1li.on was Sltrictly set up. The pattern f.rom chamber':ldke
s'WelliiIlgsa'P'PeaII"S iITegulru: illlthe case of T. sudolicus; it is as'sumed thait in .these 
plac es the cthanneI-makeT oould chan.ge its lPosO"tion when burrowing or penetrating 
already exdsting chal!liIlJel system. 

ENVIRONMENTAL CONDITIONS 

Much has been ~id about the relationship between pa~tkular types 
of burr,aws and the life adivity of decapod crustaceaIlJS. The r-elationship. 
is oonfirmed by observations made O!Il both Reoont (of. Weigel,t 1'929; 
Relineck, GutmaIl!Il & Hertwedk 1967; Shinn 1968; Brnithwa'ite & Talhot 
1972) and f,ossil (cf. Sellwood 1971; Brornley & Asgaard 1'972) materials .. 

The oocu.rtflenoe of Thalas$inoides sudolicus (Zar€lczny) at Sud61 is 
confined to the lIliIm'ly partts l()iI: <the bottom whioch were sof1lelned during 
the inU!Ildat1on (cf. similar situation in Shujski 1i~6, Figs 1---,2). The 
burrows, like the 'bcxriings in limestane ibiocks truncated by the same, 
abrasion suTia'ce, !le'pl'lesent the first stage of activity of CeIllOlllanian. 
faunas from the time od' ,tI'lansgressil()n (cf. Gla-2'Jek, Marcinowski& W'ierz
bawski 1971, T'ext-f!iJg. lE). The envi!OOIlIIlent in which these trace-,fussils 
origdnated was hlghly effected by hydrodyrumric fu-cto:r'S shJaping the' 
ahrasion surfare; 1lhey aTe also responsible far the trnncatiO!Il both of the 
channel sy>stems and 'Of the borlngs. 

The walls od' bUl'rtllWs display excellently preserved scratch marks. 
Such scratches in decapod....;orustacean burrows aTe often encountel'ed in 
both fossil and :recent maJterial a!Ild are indicative of the oonsistency of 
the sedirnents (ef. Weigelt 19'29; Ke:rm'€dy 1967, 1970; Shinn 19068; Ken
nedy.& Ma-cdougall 1969; Fiirsich 19:73). 

The depoSition , of . sands bUU'y>i!Ilg the abrasion surface and the
iclmJocoonose I()d' Iburrows aind borings, !reflects an envirorunental change -
smothering I()f the hydrodynamic adli'Vity that resulted ,from increase of 
the sea depth aocompanying the Albian-Cenomanian trn!Il!Sgress1on onto 
the Whole area of thePo[jsh JUrtl Chain (cf. Marcin-OIWski 1974). 

Institute of Geology 
of the Warsaw University 

Al. 2wirki i Wigury 93, 02-089 Warszawa, Poland 
Warsaw, March 1975 
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R. MARCINOWSK:I i A. WIERZBOWSKI 

NORY THALASSINOIDES SUDOLICUS (ZAR~CZNY, 1878) Z CENOMANU 
SUDO~U KO~O KRAKOWA 

{Sltreszczenie) 

Brredmiotem pracy jest ['ewli:ztjoa lSkamieniarosc:i Sladowych (trace fossils) wYst~
pujqcycih w utwora'ch cenomanu w Sudole pod Kirak{)wem, a opisanyoh rprzez S. Za
r~1JIlego (1876) jako .gqbki Spongia sudolica Zar~1JIlY. F{)rmy te, wielokrotnde wS;po
minane w llteraturze, zostaly IOStatnio mn.terpretowane przez W. J. K'ElIlIIledy'ego 
(19-67) jako nory utwQl'7JOlne przez raik:i lUlb kraby; ich pozycja ichnogatutnlrowa nie 
byla jednakze dotqd wyjasndona {POII'. Kennedy 1967; Fiill'Sich ,1973). Na pod5ta'me 
analizy cech morfo~ogiCZ!1Ych p05'l1czeg6lnych lIlior (pOT. fJg. 1-2 O!raz pI. 1-2), lautorzy 
stwi.erdzajq, it reprezentujq one osobny khn.o.gatUJIlek w obr~bde iC'hnorodzaju 
Thalassinoides Ellire!l1be!rg, 1944, i wiJl[ly bye okreslane jako Thalassinoides sudolicus 
(Zar~cZIlY, 1878). 
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