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Riassunto. Airoldi (1930, 1932) descrisse ventitré spccic di
Corallinales fossili (Rhodophyta) provenientì dall'Oligocene del Baci-
no Terz-iario del Piemonte (Italia nord-occiclentale), tredicì cli queste
erano nuovi taxa. Vcngono qui ridescritti e ridocurncntatr Archae-
olitbothamnium praeerìthraeum Airoldi I 932 e Archaeolithothamnium
stdtiellense Airoldi 1932. Lanalisi delle caratteristiche d.i cornparri-
menti sporangiali ha pcrmesso dì attribuire le due specie al genere

Sporolithon.

Abstract. Airoldi (1930, 1932) described tr.entv-three fossil
Corallint.rles (Rhodophyta) frorn tl-re Oligocene of the Tertiary Pied-
mont Basin (N\l Italv), containing thirtcen new species. In this paper
Archaeolithothantniurt praeerithraeum Airoldi 1932 and Archae
olíthothatnnium statiellense Airoldi 1932 arc rc-documented and re-
described. The features observable in the sporangìal compartrnents
allowed to attribute both species to the genus Sporolíthon.

Introduction.

The nresent naner is the second contribution to
the revision of Airoldi's original collection housed at the
Paleontological and Geological Museum, Genova IJni-
versity. Details on the history of the collection have

been rìready given in Ba:so et al. (1998t. The specie'
originally attributed by M. Airoldi to the genvs Archde-
olithothamnium, A. praeerìthrdeum and A. statiellense, are

here revised on the basis of the original type material,
descriptions and illu.trations.

Material and methods.

The collection of fossil calcareous algae rt the
University of Genova was rearranged in 1967 and new
numbering was added to most thin sections. The new

number is written before the origin.rl given by Airoldi,

e.g. the thin section originally numbered 43 by Airoldi,
is now labelled 162/ 43. No new labels were added to the

original numbering on the corresponding rock frag-

ments. In some cases, several rock fragments were pre-
served together under the same number. Further SEM
observations and new thin sections were obtained only
from fragments thought to be used by Airoldi for his

thin sections. SEM preparations followed the methods
of Braga et aL (1993).

Specimens questionabiy or incompletelv identi-
fied by Airoldi have not been considered in this work.

The generic and suprageneric classification
scheme, the thallus nomenclature, and growth form def-
initions fol1ow Woelkerling (1988), Verheij (1993),

Woelkerling et al. (1993), and Townsend et al. (1995).

The list of synonyms and citations for each species

includes only papers where descriptions and/or illustra-
tions are given. Type locaiities are quoted from the ori-
ginal papers of Airoldi. All available published data for
each species have been inciuded in the section "Strati-
graphic and geographic distribution"; stratigraphic
ranges have been refined and revised as far as possible.
When known, formation names has been included.

Herbarir"rm abbreviations are taken from Holm-
gren et al. (1990).

Systematic Palaeontology

Division Rhodophyta Vettstein 1901

Class Rhodophyceae Rabenhorst 1 863

Order Corallinales Silva & Johansen 1986

Family Sporolithaceae Verheij 1993
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The Sporolithaceae have been separared from the
Corallinaceae (Verheij, 1993) on the basis of two main
characters: the cruciately arranged tetraspores and the
tetrasporangia occurring in sori instead of conceptacles.
In particular, the cruciate tetrasporangia of Sporolitha-
ceae develop within calcified sporangial comparrments
whereas zonate tetrasporangia of Corallinaceae develop
in non calcified sporangial comparrments grouped in
calcified chambers (conceptacles). The last character is

recognizable also in fossil specimens and has been used
for the circumscription of the genus Archaeolithotbam-
nium Rothpletz 1891 (synonym of Sporolithon Hey-
drich 1892; Moussavian 8r Kuss, 1990).

Two genera have been described so far Sporolithon
and Heyclrichla Townsend, Chamberlain and Keats 1994.

In living specimens of Sporolithaceae, rhe dia-
gnostic characters for the generic attribution are: 1) the
presence/absence of "sporangial comple xes", 2) the
number of stalk cells from which the tetrasporrngia are

borne, 3) the position of the spermatangial system with-
in the gamerangial conceptacle and 4) the
presence/absence of a dorsal enlargement of the pit plug
caps (Keats & Chamberlarn, 1993; Verheij, 1993; Keats
8r Chamberlain, 1995; Townsend et al., 1995). Charac-
ters 2, 3 and ,l are very unlikely to be preserved in the
fossil material. The occurrence of the "sporangial com-
plexes" is reported only for Heydrichia (Townsend et al.,

1991). A sporangial cornplex consists of a tetraspo-
rangium with 1-5 subtending stalk cells enclosed in a

sporangial compartment and a group of modified fila-
ments that surround the sporangium and form the com-
plex "wall" (Townsend et al., 1995, p. 98).

Since the wall of the sporangial complex is calci-
fied (Torvnsend et al., 7995,|ig.19c), its attributes could
be used for the separation of Heydrichia from other fos-
sil Sporolithaceae. The follon'ing observations should
ailow to identify a "sporangial complex": the cells of the
filaments of the sporangial complex wa1l are shorter than
those'composing the ce11 filaments around the sporangìa
of Sporolithon ("paraphyses" following Verheij, 1993).
Since the two genera have tetrasporangial chambers of
comparable size(.62-11 1 prm height jn H. -ruoelkerlingii

Townsend, Chamberlain and Keats, the type species of
Heydricbia: rbout 7O-112 Stm height in Australian
species of Sporolitbon, with the exception of S. episore-
dion: 180-200 pLm heightt Townsend er aI., 1994
Townsend et al., 1995), SporoLithon has a lower number
of cells in the filaments delimiting each sporangium. In
particular, Southern Australian and Indonesian species

of Sporolithonhaye 3-9 cells composing each paraphysis
(Townsend et al., 1995, Verheij, 1993), whereas 8 to 12

cells compose the filaments of the sporangial complex
wall of Heydrìchia (Keats & Chamberlain, 1995). For
the same reason, in Heydrichia the cells of the filaments
of the sporangial complex wall have more or less the

C

Fig. 1 - Featurcs of the sporangia of fossil specimens, considered
diagnostic for generic separation within the Sporolithaceae:
A - Schernatic shape of a sporolithaccan sorus jn longitudì-
nll scction. B - Ceils of vegetative thallus surrounding the
sorus, position indicated by the arrow. C - Schematic shape

and sizc of cells surrounding the sporangium in the genus

Sporolithon. Note cell length about 2-3 tin.res that in B. D
Schematic shape and size of cells surrounding the spo-
rangìum ìn the genus Heydrìchia. Note stretched ceÌls and
cell length comparable with B.

san-re length of the cells in the surrounding peripheral
region, whilst in Sporolithon the cells in paraphyses are

about 2-3 tirnes longer than those in the surrounding
peripheral region (Fig. 1c) . Moreover, the stretched,
plate-like cells (Fig. 1d) that are visible in longitudinal
section of the sporangial complex tn Heydrichia
(Townsend et al., 1994; Keats Ee Chamberlain, 1995)
should be conserved and apparent in the fossil.

Old sporangial chambers can be buried in the thal-
lus in S. episoredion (Adey, Townsend zrnd Boykins) Ver-
heij, S. molle (Heydrich; Heydrích, S. ptychoides Hey-
drich, S. erythraeum (Rothpletz) Kylin (Keats & Cham-
berlain, 1993; Verheij, 1992, 1993) and in most fossil
species n'hereas they are sloughed off in S. durum (Fos-
lie) Townsend and Voelkerling and S. episporum
(Howe) Dawson (Townsend et al., 1995). No buried
tetrasporangial sori have been found in Heydrichia
(Townsend et al., 1994; Keats & Chamberlain , 1995).

In Sporolitbon ptychoides, S. molle, S. erythraeum
and in the fossil S. brevium (Lemoine) Aguirre & Braga,
S. glangeaurlll (Lemoine) Aguirre & Braga and S. liberum
(Lemoine) Aguirre te Braga a calcified seprum has been
described dividing the stalk cell from the tetraspo-
rangium in mature sori (Voelkerling & Townsend in
Woelkerling, 1988, fíg. 247,248; Keats & Chamberlain,
1993, [ig. 13; Verheij, 1993, fìg. 1Z; Aguirre & Braga,
1998). The occurrence of this feature in other species of
Sporolitbon is unknown. It has never been observed in
Heydricbia (Townsend er al., 7994; Keats tr Chamber-
lain, 1995).
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Tab. t - Characters proposed in the

present studv to distinguish
fossil genera of Sporolitha-
ceae. Sources of information
are detailed in thc rexr.

Sporolithon Heydricbia

Ratio: cell length in the filaments lining the
sporangium / cell length in the surrounding
peripheral region

>1

absent presenl

Stretched cells in the filaments lining the
sporangium

Buried sporangia nresenr or ah\ent :hsent

Calcified septum between the stalk cell
.-.1 tLo.-^r,.-;"-

Layer of elongated cells at the base of sori nresenr or ah.enr ahsent

present or absent absent

The occurrence of a basal layer of elongate cells in
areas where sporangia develop has been documented in
S. durum, S. episoredion, S. episporum, S. ptychoides

(Townsend er a1., 1995; Verheij, 1993; Keats & Cham-
berlain, 1993) and in the fossil S. ascbersonìi (Moussa-

vian & Kuss, 1990), S. brevium and S. glangeaudii
(Aguirre & Braga, 1998), whereas it seems absent in S.

molle and S. erythraewm (Verheij, 1993). This character is

considered diagnostic at species level within the genus

Sporolithon (Verheij, 1993; Bassi, 1.995, 1998; Townsend

et al., 1995;. The occurrence of this feature in other fos-

sil species of "Archaeolitbothamnium" is unknown until
their revision with modern criteria will be undertaken. A
layer of elongated cells at the base of sporangia has never

been observed rn Heydrichia (Townsend et aI., 1.994;

Keats 8r Chamberlain, 1995).

Therefore, the characters that can help to separate

Sporolitbon from Heydrichia in fossil material are sum-

marized in Table 1.

Genus Sporolithon Heydrich 1897

Type-spccies: Sporolithon ptycboìdes Heydrich 1892

Six characters associated with the structure and

the size of tetrasporangia have been used for separating

different species of Sporolithon (Keats 8c Chamberlain,
1993r Verheij. l99l: Town.end et al.. 1995): l) the num-
ber of cells to which sporangial sorus is raised above the

surrounding thallus surface (further explanation is given

in Keats & Chamberlarn, 1993);2) the number of ce1ls

in paraphyses; 3) the occurrence of a basal layer of elon-

gate cells in the region of tetrasporangia development;

4) the length and diameter of tetrasporangial chambers;

5) the occurrence of a calcified septum separating the

tetrasporangium from the subtending staik cell; 6) the

fate of old sporangia; Z) the sporangial pore diameter

and 8) the ratio of secondary pit-connections to cell

fusions. All these features are observable in the fossil
material, though the latter two would require an excep-

tionally good preservation of the fossil specimens.

\fhenever possible, all these characters will be described

be1ow, even if their diagnostic value seems to need fur-
ther discussion, because of their great infraspecific varia-

bility (Townsend er a1.,1995, tab.2).

Sporolithon praeerythraeum (Airoldi 1932) comb. nov.

Fie.2; Pl. 1,2:Tab.2

Basìonym: Archaeolithothamnium praeerithraeum Aìroldi
1932,p.63, pl. IX, fig.2.

Other references:
I97A Archaeolithothamnium praeerithrdeum - Francavilla et al., p.

662, pl. LXXXIV fig. 2.

1983 Arcbaeolitbotbamnìum praeeritbrdeum - Bakalova, p. 50 pl. I,
r1g- t.
Holotype. Coll. Airoldi, one rock fragment labelled 1 and

related thin section 1.

Paratype. Coll. Airoldi, three rock fragments collected at Sas-

sello and related thin section 4, relabelled 14611 during the 1967 rcvi-
sion (Basso et al., 1998).

Type locality. Late Rupelian - Chattian of Bric Cochera (Tagli-

olo, Southern Tert:iary Piedmont Basin, Molare Formation).

Tab.2 - Sporolithon praeerytbraeum.

Biometry of holotype. Mea-

rures in pm. L- length,
D:diameter, H - height.
n:number of obserr ations.

praeerythraeum Holotype

range mean (s.d.)

Vcntral core L
D

12-30 t8.43 Q.72) n:36
8.92 (1.86) n:36

Peripheral region
I)

8-25
7-12

15 2lî /l R4l n:50'-'-'\-'" /'-
8.3a (1.14) n=50

Sporangia D
H

ratro H/D

3 0-48
58- 1 00

1.25,2.78

38.23 (4.31) n=22
69.27 (11.53) n:22
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a:lectotvpe olSporoÌitbonprlchoitlcs He-vclrich,TRH,n. 12,slìdc 1,+ (RedSea), 130x; b:holotype ofsporctlithonpraeerythrueun (.Atrol-
di) cornb. nor:, thin scctìon 1, 130x; c: lectotl-pe of Lithorhamnion etythraeum Rothpletz, TRH, slide Z3O (Red Sea), 130x.

Material. A SEM stub and a nel.thin section have bccn pre-
pared from part of sample 1. The occurrence of another Airoldi's
specìes (, rclraertlithotl:amnium sp. Aìroldi 1932, p.65) was detected
allon'ing the sure attribution of the fraement to thc origìnrl rhin 'ec-
tion, hou.ever, it n'as ìmpossible to locate Archaeolithothatnnium
praeerithraeum on rhc newly prepared thin section and SEX{ stub. Also
tw-o SEM stubs and a nev. thin section have been prepared from sam-
plc I (SEM stubs 31395b2 and 8895b2 and thin section,lN) which
have been used for the description belou,: In his 1932 protologue,
Airoldi did not explicitely designated the holotl'pe, how-ever, his orig-
inal illustration (plate IX, fig.2c) shows details of a sorus n'hich can be

located in section 1. Section 1 is therefore the holot,vpe (ICBN,
Greuter et al., 1994, art. 9.1).

Description.

Thallus encrusring a coral fragment, 1umpv, asso-
ciated with a Lithothamnion sp. and Archaeolithotham-
nion sp. Airoldi 1932.The nodule is 1.5 cm in diameter.
Plant non-geniculate, with a maximum thickness of 2OOO

pm in longitudinal secrion (LS). Thallus pseudo-
parenchymatous, wirh a dorsiventral internal organiza-
tion, monomerous, with a non-coaxial ventral core of
filaments with thickness 20-120 pm (maximum 75 trrm in
the holotype). Cel1 of the ventral core L 123a x D 5-13
mm raising abruptly ro form the peripherai region.

Peripheral region u'ith maximun-r thickness of 1880 pm
(rnaximum 650 trtm in the holotype), composed of cell L
8-25 x D 7-12 p"m. In most parrs of the peripheral region
a horizontal alignment of the cells is apparent (P1. 1, fig.
6). This feature is not evident in portions of thallus
obliquely cut (Pl. 1, fig. Z). As Airoldi (1932) pointed
out, the peripheral region of the plant is characterised by
single layers of cells 15-25 pm long (more frequently 18-
22 ptm), interspersed among other cells, whose length is
in the range 8-12 pm (Pl. 1, fig. 5, 6; Pl. 2, fig.3).

Cell fusions occur in the peripheral region (P1. 2,
fig. 3, 5). Secondary pit-connections have been also
observed in the paratype and are much more common
than cell fusions.

The epithallial cells have been observed as single
layered flat cells, about 5 trrm long (P1.2, fig.2).

Elliptical sporangia (LS) formed within calcified
compartments grouped in buried sori, D 30-48 x H 58-
100 pm. Sporangial pore about 8-10 pm in diameter. A
calcified septum separaring the stalk cell from the spo-
rangium is visible at the base of several sporangial com-
partments (PI.2, fig. l). A basal layer of elongated cells
occurs at the base of sporangia (P1. 1, fig. 5, Z). Maximum
cel1 length in these elongated cells (up to 30 trrm long x D

PLATE 1

Sp oro lìth on prae erTtbrae um (Airoldi) comb. nor..

Fig. 1 - Sporolitbon praeetythraeum. Holotype, thin section 1.

Fig. 2 - Sporolithon praeetythraeum. Paratype, thin section'f, relabelled t4611.
Fig. 3 - Rock fragment labelled 1, from n'hich thin section 1 nas obtajned, 0.8x.
Fig. I - Rock fragments labelled 4, from which thir section 4 nas obtained, O.Zx.

Fig. 5 - Sporolìthon praeerythraeum. Hoiotype, thin section 1. Sporangia *-ith basal la,ver of elongated cells, 200x. Bottom right the original
Airoldi's drawing (Airoldi, 1932, pl.IX, fìg. 2c).

Fig. 6 - Sporolitbon praeerytbraeum. Holotl'pe, thìn sectron 1. Sporangia and peripheral region n'ith apparent horizontal alignment of cells. 130x.
Fig.7 - Sporolithon praeerythraeum. Holotype, thin section 1. Sporangia with basal layer of elongated cells and peripheral region with prevail-

ing vertical alignmenr of cells. 130x.
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Z-8 pm) exceeds that of other cells in the peripheral
region. Sporangia are separarted by sterile calcified fila-
ments (paraphyses) composed of 3-6 ce1ls. Surface of
sori is raised 2-4 cells above the surrounding Surface.

The paratype (section 146/1) shows some irregu-
lar cavities (Pl. 2, fig. 6), which Airoldi interpreted as

possible cystocarpic conceptacles. Section 4N, newly
cut from rhe original fragment, shows some pear-
shaped to roundish chambers, D 12014A x H 160-180
pm (included a 60 ;.rm long pore-canal) which we also

consider as carposporangial conceptacles (PI. 2, {rg. 7).

A possible, obliquely cut, carposporangial conceptacle
(Pl. 2, fig. 8) shows filamentous dark material at its base

and in the pore-canal, which would represent the
remains of carposporangial filaments (compare with
Verheij, 1992, fig. 13).

Remarks,

The specific epithet chosen by Airoldi (1932) for
S. praeerythraeum, whrch he incorrectly spelled praeeri-
tbraewm, refers to its resemblance of S. etytltraeum
(Rothpletz) Kyiin 1956. However, the comparison with
the lectotype material of Litbothamniwm etTthraeum

Rothpletz 1893, housed at TRH (Voelkerling, 1993),

has shown that it differs because of the absence of the
layer of elongated cells at the base of the sorus, the non-
raised sorus, the larger sporangia and the cells of the
peripheral region (Woelkerling & Townsend in Voelker-
ling 1988, fig.248; Verheij, 1993 and this paper, Fig. 2).

Sporolithon erythraeum and Sporolithon ptychoirÌes

Heydrich 1892 were considered conspecific (see Voelk-
erling & Townsend in Voelkerling 1988 for nomenclat-
ural details) but successively, the two species have been

separated by Verheij (1993). Consequently, we com-
pared S. praeerytbraeum with the lectotype of S. pty-
cboides, also housed at TRH: S. ptychoides resulted to
have longer sporangial compartments and smaller cells
in the peripheral region than S. praeerythraeum. More-
over, the typical occurrence of isolated layers of long
cells which characterises S. praeerthraeum is lacking in
S. ptychoides (Fig. z).

Bassi (1995, 1,998) presumes that some fossil
species of Sporolithon, among which S. praeertbraeum,
would be conspecific with S. ascbersonil (Schwager)

Moussavian & Kuss 1990. The shape of sporangial com-
partments is elliptical in S. praeerythraeum whrlst is very
characteristicaily club-shaped with smaller diameters for
the sporangial compartments of S. aschersonil (Moussa-
vian & Kuss, 1990). This is confirmed by the H/D ratro
of the sporangial compartments which is 1.25-2.78 in S.

praeerthraewm whilst js 1 .8-3 .73 rn S. aschersonii (Mous-
savian & Kuss, 1990, pl. 1, fig. 5).

Stratigraphic and geographic distribution.

Late Eocene - NE Italy: Colli Berici (Francavilia
et aI., 1970). Late Eocene - Early Oligocene? - S Bul-
garìa: Parzenaka (Bakalova, 1983). Late Rupelian - NW
Italy: Tertiary Piedmont Basin, Molare Formation
(Airoldi, 1932).

Sporolithon statiellense (Airoldi 1932) comb. nov.

Pl. 3, 4; Tab. 3

Basionym: Archaeolitbotbamnium statiellense Airoldi f932, p.

64, pl. IX, fig. 3.

Other references:
1.932 Litbophyllum arenularium - Airoldi, p.71, pl. X, fig. 6.

1968b ArcbaeoLitbothamnium statiellense - Mastrorilli, p. 226, text fig.
26, pl. I, fig. 2.

198Aa Archaeolithothamnium statiellense - Frar.ega Ec Vannucci, p. 105.

1987 Archaeolithothamnium statiellense - Fravega et al., p. ,t6.

1988 Archaeolìthothamnium statiellense - Fravega et a1., p.2A7.
1997 Sporolithon statiellense - Vannucci et al., pl. 2, fig. c.

Holotype. Coll. Airoldi, three small rock fragnents labe lled ,{3

and related thin section re-labelled 162/ 13 jn the 1967 revision.
lsotype. Coll. Airoldi, thin section 49, re-labelled 7(t3/49 tn

the 1.967 revision. One rock fragment labelled 160 and related thin
sectron 1 60.

Type locality. Late Rupclian - Chattian of Rio Zunini (South-
ern Tertiary Piedmont Basìn, Molare Formation).

Material. SEM stubs 3139588 and 88958.1 and the new thin
section 43N have been prepared from fragment 43. During the 1.967

revìsion, other two new thin sections were prepared from sample 43

and 160 (thin sections Sa-II-{3/139 and Sa-Ii-160/444 respectivcly).

PLATE 2

Sporolithon praeerTtbraewm (Airoldi) comb. nov.

Fig. 1 - SporoLithon praeetythraeum. Holotype, thin section 1. Sporangia with calcified septum (arror). 340x.
Fig. 2 - SporoLithon praeerytbraeum. Holotype, thin section 1. A single layer of epithallial cells is visible at the surface of thallus (arrow). 340x.
Fig. 3 - Sporolithon praeerythraeum. Holotype, thin section 1. Short cell layers and long cell layers in peripheral region, cell fusions are also vis-

ible (arrows). 3,10x.

Fig. 4 - Sporolithon praeerythraewm. Holotype, thin section 1. Non-coaxial ventral core. 340x.
Fig. 5 - Sporolithon praeerythraeum. Paratype, SEM stub 8895b2. Cell fusions (arrow) and possible secondary pit-connection (arrowhead) in

the peripheral regron.

Fig.6 - Sporolithonpraeerythraeum. Paratype, thin section 1.1611. Female conceptacle. 130x.

Frg.7 - Sporolithon praeerythraewm. Thin section 4N. Carposporangial conceptacle in longitudinal section. 130x.

Fig. 8 - Sporolithon praeetTtbraeum. Thin section 4N. Possible carposporangial conceptacle, oblique section. Dark material inside the concen-
tacle could represent remains of carposporangial filaments. 130x.
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S. statiellense Holotype

23.34 (7.86) n:50
10.10 (1.84) n:50

Tab. : - Sporolitbon statiellense Airol-
di. Biometry of holotype.
Mea.ure. irr ptm. [ - lcngrh.
D=dirmeter. H= hcìghr. n=
number of ob)er\ à1ions.

range mean (s.d.)

Ventral core L
D

12-45
8- 15

Peripheral region L
D

1A-22

8-15

t7.02 Q.1a) n--sa
11.42 (1.50) n=50

Sporangia D
H

ratio H/D

43-54
110-115

2.20-2.64

47 (3.56) n:4
113 (2.45) n:4

ln the protologue, Airoldi did not explicitely select the holo-
type, however, his illustrations shov. details of a fertile portion of thin
section 162143, therefore this thin section is the holotype (ICBN,
Greuter et a1.,1994, art. 9.1).

Description.

Section 162/43 shows a crustose to lumpy algal

nodule, composed of superposed thalli growing on a

coral fragment (the nodule is 1.5 cm in diameter) . S. sra-

tiellense has a thickness variable from 800 pm to 4 mm
(several superposed thaili) . The plant is partiaily includ-
ed in coarse biogenic sandstone.

Plant non-geniculate, vzith maximum thickness of
2.6 nm (single. thallus). Thallus pseudoparenchymatous
with dorsiventral organization, monomerous, with a

non-coaxial ventral core of cell filaments with a thick-
ness of 40 to 120 ;rm.

In the ventral core, celi length ts 12-45 pm, 8-15
prm in diameter. Longest cells are located at the base of
the ventral core, smallest cells are at the transition to the
peripheral region (Pi. a, fig. 2).

The peripheral region has a maximum thickness of
2.5 mm, with regular, horizontally aligned cells (hori-
zonnl cell walls are more distinct than the vertical cell
walls). Zones of ceils vrith irregular shape are inter-
spersed in the peripheral region (P1. 4, fig. 1). The regu-
lar cells are 1,a-22 pm long and 8-15 pm in diameter:
among them, layers of longest cells (2a-22 pm) casually
alternate with layers of cells 10-20 p"m long (Pl. 4, fig. 4).
The cells with irreguiar shape are up to 60 ptm long and
18-20 pm in diameter and produce several zones of dif-
ferent thickness and limited width interspersed in the
thallus. This character was also remarked by Mastrorilli
(1968b) in the specimens from Ponzone. This feature
appears to be related with the fate of old tetrasporangial
compartments, becoming buried and filled up after
releasing their spores (Pl. a, fig. 5).

As Mastrorilli pointed out (1968b, pl. 1, fig. 2),
some isolated layers of ce1ls (10-18 pm long) in the
peripheral region appeàr as light lines which are appar-

ently due to the dissolution of the lateral walls of adja-

cent cells (Pl. 4, fig. 1). This character has been observed

PLATE 3

Sporolithon statíellense (Airoldi) comb. nov.

Fig. 1 - Sporolithon statiellense. Holotype, thin section ,13, relabelled 162l.13.

F'ig. 2 - Sporolithon statiellense. Isotype, rhin section 49, relabelled 1631 19.

Fig. 3 - Rock fragments labelled 43, from which thin section 162/ 43 was obtained. 0.9x.

Fig.4 - Sporolithon statíellense. Isotype, thin section 160.

Fig. 5 - Rock fragment labelled te0, from which thin section 160 was obtained. 0.8x.
Fig. 6 - Sporolithon statiellense. Holotype, thin section 762/43.Peripheral region with sporangia. 52x.

Fig. / - Sporolìthon statiellense. Holotype, thin section 162143. Sporangia, 340x. Bottom left the original Airoldi's drawìng (Airoldi, 1932, pl.
rx, fis. 3b, d).

Fig. 8 - Sporolithon statiellense. Holotype, thin section 162143. Sporangia, 340x. Bottom lefr the original Airoldi's drawing (Airoldi, 1932, pl.
IX, fig. 3c).

PLATE 4

Sp orolith on statiellens e (Airoldi) comb. nov.

Fig. 1 - Sporolithon stdtiellense. Holotype, thin section 762/43.Peripheral region with interspersed zones s'ith irregularly shaped cells and light
lines probably due to the dissolution of lateral cell walls. 130r.

Fig. 2 - Sporolithon statiellense. Holotype, thin section 162143. Non-coaxial ventral core. 130x.

Fig. 3 - Sporolithon statieLlense. lsotype, SEM stub 889584. Cell fusions (arrow) and possible secondary pit-connecrions (arrowhead) in the

peripheral region.
Fig. 4 - Sporolithon stdtiellense. Holotype, thin section 162/43.La1,ers of longest cells interspersed in the peripheral region. 340x.
Fig. 5 - Sporolithon statiellense. Holotype, thin section 162/43.Zones with irregular cells in the peripheral region probably related to the burial

of o1d tetrasporangial compartments. 3.10x.
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both in Airoldi's original material and in the specrmens

from Ponzone (Mastrorilli, 1968b).

Cell fusions have been uncommonly observed in
the peripheral region. Secondary pit-connections also

present (P1. 4, fig. 3). A fragmentary, poorly preserved

epithallial layer of flattened cells has been also observed.

In section Sa-II-43/439, five buried sporangial

compartments occur; some of them are partially filled
up by cell filaments. They are about 1OO pm high and 50

ptm in diameter. Sterile paraphyses separate these spo-

rangial compartments, which are laterally bordered by
the above described zones of irregularly shaped ce1ls.

The maximum length of the cells below the sporangial
compartments is about 22 t4m, therefore comparable to
the longest cells of the peripheral region (Pl. 3, fig. Z, 8).

The paraphyses are made of up to 9 cells.

Remarks.

Airoldi (L932, fig. 7, pl. II, fig. 6) describes some

specimens which he thought to be conspecific with
Litbophyllum arenularium Capeder 1900. The original
Airoldi's material (thin sections 161/33 and 1.66/155;

thin section 157 has been lost) of L. arenularium is ster-
ile and the vegetative anatomy is very similar ro S. sta-

tiellense. A confirmation that Airoldi misidentified his

material as L. arenwlarium was found in thin section Sa

II-33/438 (obtained from the same fragment from
which section 161/33 was cut), where an isolated spo-
rangial compartment occurs, about 90 trrm in height and

45 pm in diameteq buried in a vegetative thallus and cor-
responding to the features observed in the tvpe material

of S. statiellense.

The dimensions of the ventral core cells reported
by Mastrorilli (1968b) are quite smaller than those

observed in the holotype. New measuring of the ventral
core of Mastrorilli's specimens indicates that the cell

length reaches 27 'p"m. Therefore, the dimensions
recorded in Mastrorilli's paper have to be regarded as a

misprint.

Stratigraphic and geographic distribution.

Oligocene - NE Italy: Berici hills - Asiago high-
land (MastrorìIli, 1973). Late Rupeiian and Chattian -

N\l Italy: Tertiary Piedmont Basin, Molare Formation
(Airoidi, 1.932; Lorenz, 1964, 1969; Mastrorilli, 1968a,

1968b; Fravega & Vannucci, 1980a, 1980b; Fravega et al.

1987, 1988, 1994; Vannucci et al., 1993; Vannucci et al.,

1997; Yannucci, personal data on Dego, Cairo Mon-
tenotte and Cascine areas).
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