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Mo1111u1111s, A11.rm11, /111/y. Slovmin. 

ABSTRACT 5omt' spwmm, of Anthracoporella specrahil1s rommgfi'Om Trnc zo11t' (S/o,,min) disp_la_ys /mr,1175 nwttkrnmg perplexuy on 
the sysrm1n11c posmo11 (d,1s;·rladnlenm) of1he tpmrs 111111. comequmrly. ofrhe gmm Anthracoporclla roo ofwlnrh 11 is the r,,pr. Indeed nor mfi'r· 
qurmly Anthracoporclla srmom shou, C11lc,jied-shemh groups 1hnr mn orig11111tr 11111rh more i1111,11rds (i.e. nm,· rh, skelnon nxu) 1'11111 1he 01/Jrn 
do: 11101'f'ov,r the slm11hs r1111 grnde inwards to II m/(ltrrou.r, strurrurelm or perfamud, mt11eri11/ 11,hirh fu/(y fills rhe plare per111111i11g, m rite ser· 
tion. to thr cnurn/ r1w1ry: in ,his some clmr 111d111ulr111/ sheatlJi mn_y ocms1011nlly persist. BmMs. irregular strips of mlr,fit'd mnur111I, port' bmr­
mg, (sm11/,1r ro rhr slule1011 011r) ofim d,vuk m tu•o the rmrral m111ry of the tm,m•ene serr,0111. Tiu 11ou1-mm11011rd rh11mcten. though nor mud, 
fi'equmt. 11rr mromp,mbll' wuh n ro1111111101tS sum tognhrr wu h the mdinl rymmt'1ry of tilt' skl'll'lon. therefa,.,. w11h the org11111w11011 of II dm)•·
r/,,d. /i,fort'Ot'rr, co11m11y 10 wh,11 orrurs III true dmyrfnd.r, rhl' (pm 111111s1url) dirhoromow bm11rl1111g of rhr port's r,,kn plnrr rn11domly 111 1•11r1011s 
distn11ces from the ske!l'ton axu. Furrh,rmore 11 "c111ide'' surro1111rls 1hr skefeto11. 

In rhr preselll pnpe,: rhr nbo1•r q11oll'd phmomr11n nre rei11ll'd 10 calcified shMths wlJlch. d11ri
j

1 the /,ft, grew outwnrrls w/11/e tlmr "'"''
11111t'r pnris dmnrrgrnud: rhr d1s1111egr,ut'd pnrts rould be w1111e1Jt'd by mlmrt'OIIS, uruc111re!t'ss or P" omud. mmrr,nl 

Orhrr rt'nsons (bm of lesser 1mporrn11a) of pt'rplexuit'S 011 Anthracoporella ru"mt S)'1trm,mr ollom I )  Thr nbove-rurd mlcnreom rnurle 
is /111/r parnmir,g ro d,u_yrl11ds; 111 wh,rh ,r i.r rerordt'd exrep1101111/ly 111ui rvl'II III rhrse c,u,s .1ho11/d be brurr dorn111e111,d. 2) Moreo11er. rlJi' 
011urli1111t'r diameur ,mio of thr skrle1011 cylindrirnl srgmems r,111 11smme 100 widely 1111ryi11g v11bm. 

Org1111isms 11bll' to show growrhld1simegmuo11 {momma mrmblmg rhou drsrribed. 111 tlm p11per. 111 Am hracoporcll.1 �pcctabilis. 11/'i' ar­
rai11/y prt'sm1 11111011g rym1obncurin n11d nlgni' (e.g. 1l1111111111toport'll,,IMmJ Hou•e1•t'r. I 11111 nor ,,Mr for rhe mommr ro proposr II supmgrni'nr ftL'(OII 
111r/11tl111g rim speoes. 

RIASSUNTO IOsservaz10111 su Amhmroporella spm11b1/,s Pia, 1920, una pre�u1ll.l Dasiclad.ilc del Pcrmo-CarboniferoJ 
Anchr.icoporella spectabilis, spmt' 11'po de/ genm· Anthracoporella. t rnppresmuu11 dn foss,/1 d, mnre poro profondo comm1111 111 rot'Cr b,p,dre. 
st11di,1b1/1 percib metlumre si'Z/0111 soml, (Tav. ! ). Qursn famli hnnno 11110 sd,rll'fro mbolnre, gmm1/me111e r,wo. mmifirmo d1roto1111cnmmtr, 
perfor,110 frflSVi''111fmmli' da 11/llni'rOSI ror, i' (tr(Olldtllo da /111(1 (/11/(0/,1 colcnrm; (jlll'J/0 i' Jftllil i'/1/denZJI/I(/ dn P,n ( 1920) e Korhn11.rky ed Hrrnk
( ! 960), 111,1 .1rco11do nlr11111 mrebbr d or1g111e srcondarin (Brbom c- Coogan, 196'1). Le pnrll de/lo schr/t'tro rompmr m, dur punri di mm,fi­
cnz1011t' mrussw, ( qui 111duwu ron segmm11) h1111110 gml'mlmenli', mn 11011 sempre. m11metri11 md,nle.

l,1 specie fi, i1ti111irn d,i Pin ( I 920) SI/ m111eri,,li tie/ G1rbo11ifero s11pe,.,ore drlle Alp, Ctmurhr e de/le Cm111m1rlJt' rd 11ttr1b111tn ad 11/glJt' 
verd, Dns,dnd'nl,. Srrondo 'fllt'st'nrra.ione Lo sche/l'tro d, quest' nlgn r,,ppmmurebbt' /' 1mm11r de/It' gunine mlojic111r dei /mrrnl, dt'I rnllo: 1 pori 
co"11po11dtn'bbrro ng/1 sp11zt ormp,m d,1 t'ssi, dur,mli' /11 1111,1; /11 <111'1fit nss111/e rorruponderrbbr 11/ln rn1•u1i remr,1/t' m r111 111/ogg,nm lo su/o. 

D,1/ trmpo de/I,_, 11111 1111t11ZJ011e /' nppnnme11w d, Anchracoporclla spectabili� 11 Dns,rl,u!t,!, 11011 r s1nt11 111111 mrssn III dumssione. Alm111 
eumplnn III sa.,onr somle provt'111rm1 dnlln zo1111 tl, T,;,1r (S/01,e111n ), hn11110 per<> 1'1•1dmz1nto mrnrrrri che dmnno prrplemu1 mlln pos1z1011r r1s­
tem1111m 111mb111t11 nl!t1 sperie e romeguememmtr ,mrhe nl gmrrr Anrhracopordl.1 d, cw essa e ii 11po. le sl'ziom, 111.fatn. 111om'fl110 11011 11,ji'l'­
'l"e11trme111e che $"'PP' d, guame co11fl11mri mlr,fimu ;ossono or1g111nrsi 1111rlll' 1110/10 piu i111em11mrmi' (ooe pui vicine ,,!/' ,me de/lo schrlrrro) 
di 11/m (7im 2, pgg. 9-11); inolm. 111 11/rrmi ms,. em Jmmo pmmgg,o n m111erinle mlmreo. 111d,ffert'11Z1oto o prrfornto (7im 2. figg. I 0-I I), rhe 
ocmp11 (01TlfJUli11Tli'1/lt' 0 (jllllSI if /JOSIO r/11' spenert'bbe, 11t'lla Sl'V0/11', ,r//n Cfll'lftl (l'lltlilfe; /JI zut'Sftl H po!SOIIO rllll't'llirt' (('('t'ZIOl11tfme11t1' JlllgOfl'
gunmr (Tnv. 3. fig. I). /11fi11r. smsri' irrrgolnr, d, mnurin/e prr/or,110. mnilt' n quello de/lo sr ulrll'o, posso110 du,,dert' 111 dur pnrti la r11v11,i rm­
tmll' de/Ii' sezioni tmwm11/i od ob!,que tlri segmemi drllo scht'fetro (Ttm 2, figg. 7-8. 11-12: Tav. 3. fig. 2). 

I mmttu1 om 111mz1011011, per q111mto poro /requrmi, sono 111rompnribifi ron /,, pr·esmw. 111 ,,i,,o. di 11110 Stt'lo cominuo e co" la s11111111'tr1n 
md,nll' "· q11indi, ron /' org,mizw:uonr d, 111111 bns,c/nd,1/r. 

/110/,re. co11m1r1,1111mre n qun1110 11 1•rr,fiC11 nrlle Do11c/ad,1/1. In r nm,jicnz1011e d1cotom1m (1111111111/e III f/llt'stl' nlghe) 1111rrrm1 , por, d1sor­
dinn111mrmr prrrhr , p1t'd1 de/le rn111,jic11Z1om d, 11110 s1rsso ordmr posso110 tromrs, ,, di.rrnnu 1110/10 l'nnnb,!, d,1//' nsst' drllo srhelerro (7im 2, 
figg. 2. ·i-5, 9). 

In q11esrn sed� u suppo11e che , ftnommi mmz101111ti sinno do,,m, n g11ni11e ((/!tificnte rhe, d,mmte la /11tr1, s, or1g111avn110 nl'lln p11rrr p111 
inrt'rt111 dt'llo schrletro. q11111di, d11r,111rr /11 rrt'sr,rn dl'II' <11ga111smo. s, d,sgrt'gamno 1•erso l' 1111rrno r s, t1<rresavn110 verso /'rs,t'rno; le prir11 pu, 
1111eme d11greg01e porr1•n110, 111 olr11111 rns,, rimnnerr trmmom11tr da mnrerittle mlmrro 111d,ffert'11zi010 o 1rrt'go/r,rmmft' poroso. 

Altri' m11Se d, prrplt'ssir,}. peri> d' 1mporrn112,11 S11hordinnw, S11!1' ,munle pouuone swm11111rn d1 Anchracopordla. so110 le st'g,,e,111. I) l,1 
rurico/,1 rnlrnrl'n, gin me11z1011nt11 (Tim 3. figg. 3-5), r poco peninmu nlle D11s1r!t1d1t'1 "nr, r,m. pernlrro rccrz1011nli, in r,,i � segnn/11111 nrlle 

fam1t' 111111•1111 n11drebbr mtglio dol'11111e11111tn. 2) /110/o'I', ii mpporro Did tr11 ii di11111erro esrrmo e quello imrmo dei segrnmrr drllo scheluro pub 
r11s11111rre I'll/on 11nri11bi/, in limiri 1110/ro ,1mp1. Ml umo 11111s11n/, per /,. Drwrl11d,t!1 (Tim 2, figg. l-3).

Orgmmm, poll'11z1nl111mre mpnrt d, presmtm'f' ftnome111 s11111'1,1 qur/11 Msrrim. 111 qut'stn St'dr. in Anthracoporella spcctabilis. sono ur· 
lllmi'Jllt' pmenn tm II' nlghe s.l. p.n. Cin11ofiae i' li11m1111opore/ln/1 (l'rd, De Curro. 1990). Pt'r 1/ 111omm10. peri>. 11011 sit III grnM d, prospm11rt' 
1111 1nxo11 sopmgmrnro rht' 111c/11d,1 qurs,n speoe. 
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GENERAL NOTICES ON ANTHRACOPORELLA 

The genus Anthracoporella and its type-species A. 
spectabilis, were erected by Pia ( 1920) on material from 
the Upper Carboniferous of che Carnie AJps and 
Karawanken Mountains. The fossils are made up of 
rubular, non-articulate skelecons, dichoromously 
branched ac variable angles, surrounded by a thin cal­

cified "cucide". Moreover, according co Pia, the skele­
mn-wall is very much variable in thickness; it is per­
pendicularly perforated by very numerous, fine and 
closely-sec, aspondylous pores, very slightly widening 
outwards, branching dichotomously once (presumably 
twice coo) in planes perpendicular co the skeleton-axis. 

Pia referred Anthracoporelw spectabilis to dasydad 
green algae. ln chis meaning the skeleton corresponds 
with the whole of calcified confluenc sheachs of the 
challus laterals; the pores represenr rhe spaces occu­
pied by lacerals during che life and che axial hollow 
corresponds wirh the cencral cavity in which challus 
seem lodged. The cuticle on che skeleton surface was 
believed like co calcareous film which, according to 
Cramer (1891) and Solms-Laubacl, (1893), covers 
rhe cortex of the today-living Bornetella. (As regards 
the rhallus nomenclarure refer ro De Castro, 1997). 

Anthmcoporella has been formally revised by 
Bebout & Coogan ( 1964) that however have not 
meaningfully modified the Pia description. Recently. 
Fltigel & Fliigel-Kahler ( 1998) give further informa­
tion on Anthmcoporella spectabilis growth-mode and 
environment; they agree with the Pia hypocesis char 
the laterals may branch ro third order, moreover 
point out char rhe reproductive strucmres, supposed 
endospore by Pia, are located really within the 
branches (cladospore type). 

Up co today the genus groups abouc ten species 
bur their description is nor always exhaustive; some 
aurhors (i.e. Vachard, 1980, p. 346) believe chac their 
classificacion, with the exception of A. :rectabilis, A.
1mzlensis and A. vicina, should be revise . 

In che following lisc, the age of the holorype is 
reporred beside each species; moreover an ascerisk 
marks che Permian-Carboniferous raxa which in che 
recenr invencory of Granier and Grgasovic (2000) are 
surely accriburable co Anthmcoporella. 

A. fi-agilissima Maslov, 1939; Kazakhscan, Lower
Carboniferous. The species has been lacer ascribed co 
Nanoporo from Wood (1964); refer to Mamer & 
Roux ( 1975) coo. 

;, A. girtyi Mamer & Roux in Mamec, Roux & 
Nassichuk, I 987; Canada, Middle Carboniferous 
(Moscovian) - Lower Permian (Sakmarian). 

A. kasachiensis Maslov, 1939; Kazakhscan, Lower
Carboniferous. This species also has been ascribed co 
Nanoporo (refer co Mamer & Roux, 1975). 

A. laevis Shujskij, 1973 (central Urals) (Lower
Devonian: Upper Emsian). 

• A. magnipora Endo, 1951; Japan (Honshu:
Kicakami Mounrains) Lower Permian. 

A. menchikojfi Chanton, I 965; Algerian oriental
Sahara, Carboniferous. According co Vachard (1980) 
chis caxon could belong co an ocher dasyclad genus. 

• A. mercurii Elliocc, 1968; Oman Qebel Qamar),
Permian (Wordian). According co Yachard ( 1980) ic 
could be a recrisralfo.ed Pseudovermiporellfl. 

A. setosfl Shujskij, 1973 (central Urals) (Lower
Devonian: Upper Emsian). 

* A. spectabilis Pia, 1920. The leccorype reporced
in this paper comes from che Upper Carboniferous of 
che lcalian-Auscrian boundary (Monce Corona, or 
KronaJpe. in the Carnie Alps). 

A. ? rorinosensis Endo. 196 l; Japan, Malm.
• A. umlensis Chuvashov, 1974; Federation of

Russia {western Urals, co wesc of Yekarerinburg), 
Lower Permian (Asselian) 

A. vicina Kochansky & Herak, 1960, Slovenia
(Vicanje), Upper Carboniferous. 

Anthracoporellfl is reported from Devonian 
(Shujskij, 1973) co Permian and dubiracively in 
Jurassic coo (Endo, 1961) bur it occurs mainly from 
che Upper Carboniferous co che Lower Permian of 
many regions: from Qapan) co Spain. Johnson (1951) 
has pointed out ic in western Texas. Synthecic indica­
tions on the geographic disrribucion of che 
Anthracoporella species are joined co the synonymies 
furnished by Emberger (1976, 1978), Vachard 
( 1980), Granier & Deloffre ( 1994) and, mainly, in 
che inventory of the Permo-Triassic dasyclads of 
Granier and Grgasovic (2000). 

EXPLANATION OF PLATE I 

Figs.1-2 - Microfacics with Amhmcoporell,11pecrab1/1s Pia. The gross aspccr of many Anthmcoporelln sections which cut skeleron segments 
(viz. skeleton-parts ber.wecn cwo branching poinr.s) is similar to an aspondylous mainly-acrophorous dasyclad. But d1e dichoto­
mous lateral branching rakes place randomly at various discanccs by the skeleton axis, ofren ar very proximal position and other 
times at distal one; on chis subject, it is to be noted that the dichotomous branching is non characreristic of dasyclad and is 
unknown in living species. Moreover group� of calcified sheaths may originate more inward (in+) then one C..'<peccs (refer to 
the ocher plates too). 

Locality: Dolina village. berwcen Cadovlje and Jelendol, Northway of Tr7ic (Slovenian Karawanken). Upper Carboniferous 
(Oremburgian). 19 x. (fig. I: rhin section A3653.3; rig. 2: chin sccrion A3653. I). 
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WITH REGARD TO THE ANT/-IRACOPORELLA

SJ>ECTABIL/STYPE 

Lectotype - Pia (1920) did not designate che holo­
rype of Anthracoporelln spectttbilis. I propose therefore 
as leccorype the specimen (oblique section) figured ac 
pl. I, fig. 7 by Pia ( 1920). 

Depository - The Pia collection (rock samples and 
chin sections) is presenr coday in rhe Narur­
hiscorisches Museum of Wien (Austria) and is lisced 
in irs Annalen (vol. 33. 1919, "Karalog der Diplo­
porensammlung", n° 1-7); che chin section contain­
ing che leccorype has the n° 3 l 7a.

Lectotype locality - Pia ( 1920, p. 18) indicated as 
locali

ry 
of the here-selected leccorype "Krone, bei 

Poncafel", i.e. che lralian Monce Corona, Northway 
of Pontebba, co the Ausuia-ltaly boundary (Carnie 
Alps). 

Lectotype level- "Fusulinid Limestone of the Upper 
Carboniferous" (Pia, 1920). At Monte Corona, 
famous for its fossil plants. che fusulinid-bearing 
limesrone is presenc, bur excepcionally, in che Corona 
Formation, which outcrops along rhe western slopes 
of rhe mountain. The fusulind limesrone is frequent 
instead along the whole Auernig Formation, which is 
here present only wich the lower pare; rhis outcrops in 
the upper parr of the relief. Boch rhese formacions 
belong to rhe cyclorhemic Auernig Group and are 
Upper Carboniferous in age (Upper Gzhelian). _The 
Auernig Fm. in particular, alread)' believed of che 
Carboniferous-Permian boundary (Pasini, 1963), has 
been ascribed co rhe uppermost Gzhelian by Kahler 
(1985). 

The Corona Fm. is mainly siliciclastic and made 
up of conglomerates, arenires and pelires; it witnesses 
an environmenr oscillaring between che Auvio-delraic 
and the submerged beach (shoreface). The fusulinid 
limestone occurs as an only one, occasional, nor 

much imporranr level, 2 ms thick ar che most, presenr 
at the end-pare of rhc formation (Massari et al .. 
1991); Anthracoporella coo is reporced there. 

The Auemig Fm. is a mainly pelitic-arenitic 
sequence including meaningfully limescone and con­
glomerate roo. This formarion, though contajns vari­
ous fluvio-deltaic, siliciclasric episodes, originated 
mainly in shallow marine environmenr (lower 
shoreface and ourer platform margin) {Venturini, 
1990). Krainer (1991) reports in rhe limescone levels 
some microfacies-rypes in which calcareous algae 
(chieAy Anthmcoporella spectabilis, Epimasropom, 
Archtteofithophy!Lmn missouriense, Eugonophyllum) 
and fusulinids, are usually associaced with other fos­
sils, e.g. forams, bryozoans, brachiopods, crinoids 
and Tubiphytes (i.e. Shemoweila; refer to Riding, 
1993). 

The lectorype material comes likely from rhe 
Auernig Fm. because the high frequency reached by 
the Anthmcoporella-fusulinid limesrone and, at rhe 
same rime, owing to the scarciry of similar levels in 
rhe Corona Fm. 

Refer co Venturini (1990), Fli.igel et al. (1994), Vai 
(1998), Venwrini & Spallerca (1998) for geological 
regional setting and informations on previous litera­
rure, ro Vai ( 1998) and Schonlaub (1998) for palaeo­
geography, co Venrurini (1990) and Massari et al. 
(1991) for stratigraphy, co Krainer (1991, 1995) and 
Samankassou ( 1998) for facies analysis (particularly 
for the Anthmcoporella facies). Paleonrological scudies 
on the Auernig Group have been carried ouc, among 
rhe others, by Flugel (1966, 1977) on che algae, 
Pasini ( 1963), Kahler ( 1983, 1985), Kahler & 
Krainer (1993), Davidow & Krainer ( 1999). Forke & 
Samankassou (2000) on rhe forams (mainly fusulin­
ids), Kugel (1987) on rhe sphinccozoans, Kodsi 
(I 967) on the bryozoans, Fohrer ( 1991) on rhe oscra­
cods. 

EXPLANATION OF PLATE 2 

Figs. 1-12 - Anthrttcoporel!n rpectt1b1/is Pia. 1-3) Transverse secrions showing rhe �ery high variab)lity of Did (ourer/i.nncr diamecer rario) 
in cylindrical segments of Anrhmcoporel/11 specfflhilis; rhc magnific.iuon of fig� 1-2 1s the same (x 19) anstead thar of fig.3. 
related ro a much l.irger sc_gment, is _lower (X 7.3)._ . . . 2, 5-7. 10) Transverse secrtons showmg that the dichotomous branching of the laterals rakes place randomly ac various d1s­
cances by chc skdecon axis. sometimes at very proximal position (p +; e.g. fig. 2 •. ind 4) and other times ar distal one (d +; 
e.g. fig. 5 ,ind os

1 of Fig. 9). . 7, I 0) Transverse sections showin� laterals may branch dichotomously two umes too (db +). 
4) Slightly-oblique transverse secuon in an almost-cylindrical (flattened) segment. The c.ilcificd sheaths pass inwards into a
calcified mass. believed not diagcnenc but primary.
7-8. 11-12 upper part) Transverse (figs. 7-8). slighcly oblique (fig. I I) an<l oblique (fig. 12) secrions in cylindrical segments.
Pore-bearing calcified bodies jo111 opposirc pans of the skelecon inner surface.
9) os 1 : in die upper righr par1 of 1he seCLion. calcified sheaths protrude inwards and gradually disappear.
I 0) Transverse section. In the right half of the scciion. calcified shca1hs protrude inwards and pass inco a non-strucmrcd cal­
cified mass, believed non-diagenetic bm primary.

Localicv: Dolina village, becwccn Cadovlje an� Jckndol, Norrhway ofTr{ic (Sl?ve�1ian K.arawa!1ken Moun�aim). Upper Ca__rboniferous 
(Oremburgian). Magnification: abouc x 19 (Figs. 1-2 and 4-12). X 7.3 (ftg.3). fh111 secuons: hg. I (A365.,.4), fig. 2 (A36)3.3), _fig. 3
(A.3653.6). fig. 4 (A.3653.2). fig. 5 (A3653.3). fig. 6 (t\J653.4). fig. 7 (A3653. l ). fig. 8 (A3653.4}. ttg. 9 {AJ653.8). fig. 10 (A36)3.4). 
fig. 11 (A3653. 7), fig. 12 (A3653.3). 
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STUDIED MATERIAL AND NEW DATA 

The Anthracoporella spectabilis material (sample 
A3653) described in this paper was caken many years 
ago in Trzic (Neumarkrl in Pia. 1920) zone, Slove­
nian Karavanken Mouncains, during a field trip orga­
nized by the Socieca Paleoncologica ltaliana 
(Monranaro-GalJicelli & Serpagli, 1967). The sample 
comes by the Upper Carboniferous (Orenburgian) 
outcropping near the school of che Dolina village, 
between Cadovlje and Jelendol small cowns. 

The Permo-Carbonjferous bioscracigraphy and 
paleoncology (mainly forams and algae) of carbonace 
facies of this region have been treated chiefly by 
Kochansky & Herak ( 1960), Kochansky-Devide ( 1970, 
1971), Kochansky-Devide et al. (1973), Kochansky­
Devide & Ramovs (1966), Ramovs (1971), Ramovs 
& Kochansky-Devide (1981 ). 

The sample A3653 is a bioclastic, fossil-rich lime­
stone (wackestone, partially packscone) poorly sorted, 
finely porous, containing small amounc of metallic 
grains (chiefly pyrite). Anthracoporelfa spectabilis is 
abundant; some ocher fossils are Epimasropora alpinn 
(sensu Kochansky & Herak, 1960), Daixina alpina 
(Schellwien), Glyphostomella, Polytaxis, Climacam­
mina, Palaeotexr11LI1rit1, Pt1!aeonubecufari11 1111iserialis 
Reidinger, Tuberirina bulbacea Galloway & Harlcon, 
Diplosphaerina inequalis Derville, Eotuberitina reit!in­
gerae Miklukho-Maklay, Shamowella obscura (Maslov) 
Rjding . The greater fossils (e.g. Anthracoporella. 
Daixina) are usually broken; che smaller ones (chiefly 
if they are porcellaneous) ofren are partly or fully 
pyritized (e.g. Palaeonubecularia). 

My observations on Anthracoporelfa spectabilis 
agree in general wich che careful Pia description; some 
characters (as multiple branching of the laterals), 
which rhis aud,or had only supposed, have been con­
firmed by Fli.igel & Fli.igel-Kabler (1998) and docu­
menced in this paper coo. However some transverse co 
oblique sections of the tubular skelecon segmencs 
(pares between two subsequent branching-poincs) 
display che following characters (1-4) alien or not 
very pertinent with the systematic position amibuced 
until now co chis species. 

1 - Calcified-sheath groups of che skeleton pro-

crude much more inwards (i.e. cowards the skeleton 
axis) chan or hers do (Pl. 2, figs. 9-11). In cubular 
skeletons of the true dasyclads, on rhe concrary, all che 
confluenc, pore-surroundin_g, calcareous sheaths orig­
inate at the same distance from che skeleton axis. 

2 - Skeleton material protrudes inwards and forms 
pore-bearing irregular strips which cross and divide in 
cwo parts the cencral cavity (Pl. 2, figs. 7-8, 1 1-12; Pl. 3, 
fig. 2). 

3 - The skeleton wall protrudes inwards fully fill­
ing the cencral cavicy (Pl. 2, figs. 10-1 l); at same rime 
the usually pore-bearing skelecon-wall grades inwards 
ro a lesser porous material or even co a scrucrureless 
material in which occasional pore-encircling sheaths 
may persist (Pl. 2, fig. 10; Pl. 3, fig. 1). 

4 - The pore dichotomous branching (just unusu­
al among the dasyclads) riches very often che second 
order and seldom che rhird (Pl. 2, figs. 7, 10). Bur 
contrary co what happens in dasyclads with branched 
laterals, some or more laterals cannot branch. 
Moreover the branching-points of a same branching­
order occurs randomly at various distances from the 
skeleton-axis; besides some branching-points can 
originate jusc at che inner-surface of the skeleton; oth­
ers, on the contrary, very near che oucer surface (Pl. 2, 
figs. 2, 4-5, 9). Ln accordance with Pia (1920), due 
che almost-consranc thickness of the pores and their 
close-serring (refer to what follows coo), the dichoto­
my occurs usually perpendicularly co the skeleton axis 
in order co refill the widening emP.cies which would 
become available between the 'laterals" as they 
lengthen outwards during che growth. 

The situations above Usced in 1-4, though nor 
much frequent, are alien with d1e radial symmetry of 
the dasyclads and with rhe longirudinal concinuicy of 
the seem-lodging central cavicy of their skelecon. 

The following ocher sicuacions (5-6), though 
believed of lesser weight, seems co enhance che per­
plexides about the Anthracoporella syscemacic position. 

5 - Jn accordance wirh Pia (1920), a "cuticle" 
envelops very often the A. spectabilis skelecons (Pl. 3, 
figs. 3-5); Kochansky & Herak (1960) reporr, in par­
ticular, rhac it is preserved rarely. The presence of the 
"cuticle'' has been recently confirmed and document­
ed by Fli.igel & Flligel-Kahler (1998). This character 

EXPLANATION OF PLATE 3 

Figs. 1-5 - Anthrnropore!ltt specrttbilis Pia. I) Detail of che pl. I, fig. I O (transverse section). The skelecon cenrral zone is occupied by a cal­
careous body in which more dense sheath originate. x 57 (thin section A.3653.4). 
2) Detail of the pl. I, fig.8 (transverse section). A pore-bearing calcareous strip similar in srrucrure to Amhraco1orella skeleton
occupies the skeleton central zone; this srrip joins opposite pans of the skeleton inner surface. x 58 (thin sewon A.3653.4) .
.3) Detail of a transverse section showing che pore-ends (usually open in dasyclads) covered by a thin micritic film (cuticle inner 
layer); in the right parr of rhe section the cuticle is missing due to abrasion. x 60 (thin section A3653.8). 
4) Detail of a transverse-oblique section showing rhat the pore� are covered by a thin three-layered film (curicle): an inner and
an outer both micritic layers and a middle sparitic one. x 60 (chin section A-'3653.6)
5) as 1: derail of an axial section. In some points rhe pore-ends underlay a thin three-layered Glm (cmicle). The encrusting
organism (?) overlying the cuticle supporrs the hypothesis of its primary origin. X 55 (tnin section A.3653.7).
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is recorded in living Bornetelln only by Cramer 
(1891) and Solms-Laubach (1893); ir has been not 
more confirmed in living dasyclads by subsequent 
authors (e.g. Egerod, 1952: Valet, 1969; Berger & 
Kaever, 1992). With Lhe reservation suggested by 
possible diageneric modifications and by rhe scarce 
number of measurements char 1 have carried our on 
che srudied material, che cuticle seems co be about 
16-28 microns chick and is maybe three-layered: rhe
outer and the inner layer are both dark and very chin;
che middle one is thicker and white. The cuticle very
often is nor quite observable or is reduced to chc
inner layer only; che parcial or coral lack seems due to
abrasion. For rhis reason the inner layer remains more
easily rhan rhe others.

Most of che authors (e.g. Elliott, 1968) however 
do noc mention rhe cuticle. Some others do nor agree 
with its primary origin; Bebouc & Coogan (1964), in 
parcicular, arrribute ic to encrusting organisms as 
Tubiphytes sp. (= Shamowella; sec Ridjng, 1993). 

G - The skeleton-wall thickness (hence the pore 
length) can widely vary bur wichouc any relation as 
regards co the inner/outer diamerer ratio, i.e. small 
wall-thickness may occur even if the skeleton oucer 
diameters are very great (refer Pl. 2, figs. 1-3). What 
has been reported in che present (6) paragraph and in 
che preceding number 1, was interpreted by Pia (1920, 
p. 16) supposing char the skeleton might randomly
fray inwards but never reaching the challus seem.

Mose pores of A. spectabilis are acrophore along 
most off length; in the end pare can retain che same 
rhickness (acrophore laterals) or more ofcen can 
widen slowly. In some cases chey seems widen in 
proximal part. Rarely shore alcernances (meaningless 
local deformities?) of slight swellings and narrowings 
seem co occur. Also Kochansky & Herak (1960, 
p. 67), in the careful description of this species,
pointed out " The pores are generally unifimn, but in
the longitudinal section somewhat irregufm: ..... On each 
specimen their diameter is nearly constant". 

SOME MEASUREMENTS 

The following biometrical parameters have been 
measured: D (ourer diameter), d (inner diameter), T 

Min 

D (outer diameter of lhe �keleton) l.16

cl (inner diamctc:r of t"he skeleton) O .. H 

T (wall-chickncss of the skeleton) 0.16 

(wall thickness of the skeleton), pm (f roximal ro mid­
dle thickness of the pores), pt (dista thickness of che 
pores), g (shearh thickness between adjoining pores). 
In each segment more measurements of pm, pt. and g 
have been taken bur the various values perrinenr ro 
each parameter have been afcer replaced by the average. 

lable l is based on about chirry specimens (cylindri­
cal segments of a skeleton) in thin section. As regards ro 
pm, pt and g, the scaciscical values min (minimum), avg 
(average), max (max_imum), std (scandacd deviation) 
refer co the averages of the previous mentioned averages; 
for this reason, by side of min and max, the lowest and 
greatest values measured (non-deducible from che aver­
ages) are respecrively quoted becween brackets. All mea­
suremencs are given in mm. The last column (n°) indi­
cates che number of measured segments. 

The cable data do nor refer co all rhe segments pre­
sent in the studied chin secrions neither, as regards ro 
pm, pt and g, ro all possible measurements bur only 
co che ones believed more meaningful. Therefore ehe 
furnished srariscical analysis is merely approximate. 

Anthmcoporella spectnbilis is recorded in rhe shallow 
platform facies of rhe Permo-Carboniferous rimes bur 
more often from Upper Carboniferous co Lower 
Permian. Refer on this subject co Fli.igel & Fliigel­
Kahler ( 1998) and to concise and careful inventory of 
fossil dasyclads of Granier & Grgasovic (2000). Some 
occurrences however, eieher because non-confirmed 
or poorly documented should be re-examined. 
Perplexities about some of chem have been indeed 
expressed, by Vachard (l 980, p. 346) and are also 
marked by "?" in the A. spectnbilis synonyms lisced by 
Granier & Grgasovic (2000) and Fli.igel ( 1966). 

CONCLUSIONS 

The variable distance of the proximal pore-end 
from the skeleton axis, together with the calcified 
material in che cenrral-caviry space, moreover the 
irregulariry in rhe position and modality of pore 
branching and the presence of a cuticle, allow us co 
consider unlikely (though the skeleton shows remark­
able similarities co dasyclad one) che sysremacic posi­
tion until now assigned co Anthracoporella spectabilis 
and consequently ro Anthracoporella. 

avg max scd no 

1,96 3.08 0.46 37 
0,98 2.34 0.38 36 
0,49 0.89 0.18 36 

pm (prox.-middle rhickncss of pores) 0.054 (0.039) 0,068 0,079 (0.103) 0.006 29 
pt (disral thickness of pores) 0,056 (0.045) 0,075 0.087 (0.073) 0.008 27 
g (shearh rhickncss between pores) 0.014 (0.011) 0,021 0.036 (0,090) 0.005 29 

"fab. I - Biomerrical data from about 30 specimens llf 11. speanbilis. (Measure5 are given in mm). 
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Growth types. able to explain, but on91 in pnrt, che 
above quoted characters are well known e.g. among che 
living cyanophyca and dadophoracean green algae and in 
che fossil thaumaropordlaleans (refer to De Castro, 1990). 

All pertaining the irregularity in the position and 
modality of pore branching mighc be incerprered 
hypothesizing growth types similar co of the now­
quoced in pan aegagropylous algae and cyanophyta; 
namely grew modes in which, during che life of the 
parent organism, calcified sheaths grew outwards 
while their older inner parts disintegrated. According 
co this hypothesis, when the sheach-disinregracion pre­
vailed over che growth, the sheaths were shorter (thin­
walled skelecons) and therefore along their length the 
branching poincs might not be presenc. On the con­
trary when the growth prevailed, che sheaths were 
longer (chick-walled skelecons) and along their length 
one or more branching points might be present. 

The presence of calcareous primary material. scruc­
rureless or perforated, in rhe central cavity is more dif­
ficult co explain. Cerra.inly its origin is like that one of 
the sheaths because these may grade or plunge in it; 
che formation modality o( this material, however, has 
nor been scill understood. Similar scrucrures occur 
inside che mocher colonies of che rhaumaroporel­
laleans, during the vegetative reproductions, and rep­
resenc young aaughcer colonies; moreover a "cucicle" 
envelops the skeletons of boch raxa. These resem­
blances however are believed, unril now, inadequate 
for hypothesize whether phylogeneric relationships or 
similar growth-types becween Anthmcoporel!tt, chau­
macoporellaleans or ocher organisms. 
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