Barremian-Aptian Dasycladalean algae,
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from the Tirgan Formation in the Kopet Dagh, NE Iran
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Abstract: Abundant, diversified algal assemblages comprising more than 25 species of Dasycladales
are described from Barremian-Aptian limestone deposits of the Tirgan Formation in NE Iran. New spe-
cies are described: one of them possibly belongs to a new endosporate genus, tentatively assigned the
Triploporellaceae; two others, Clypeina ? sp. 1 and Rajkaella ? sp. 1, are left in open nomenclature.
The widely distributed, locally abundant Montiella ? elitzae is revisited, because of the presence of a
complete, exceptionally well preserved specimen. Yet to be demonstrated, the species is a junior syno-
nym of Turkmenaria adducta MAsLOv, also originally described from the Kopet Dagh. Other species
found in the Arkan section have already been reported from remote locations, primarily in Europe, in
areas corresponding to the Northern and/or Southern Tethyan domains. Some of them are known only
from the Hauterivian and/or the Barremian, excluding the Aptian, thus dating the lower part of the
Arkan section as Barremian, but not excluding the Late Hauterivian.
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Résumé Algues dasycladales du Barrémien-Aptien, nouvelles ou révisées, de la Formation
Tirgan dans le Kopet Dagh, NE Iran.- Des relevés détaillés entrepris prés d'Arkan, dans la region de
Bojnurd, au Kopet Dagh, montrent la présence de plus de 25 espéces de Dasycladales dans les calcai-
res de la Formation de Tirgan. En grande partie, ces algues sont déja connues en Europe, dans |'Haute-
rivien supérieur, le Barrémien et I'Aptien des domaines Nord- et Sud-Téthysiens. Grace a elles, la partie
inférieure de la coupe d'Arkan peut étre datée du Barrémien, sans pour autant exclure I'Hauterivien
supérieur. Un nouveau taxon, sans doute endospore, est décrit sur la base d'une seule section. Deux
especes, Clypeina ? sp. 1 et Rajkaella ? sp. 1, sont décrites de maniere informelle. Enfin, une espéce
bien connue, Montiella ? elitzae, est particulierement abondante. Peut-étre s'agit-il d'un synonyme
récent de Turkmenaria adducta MASLOvV, provenant également du Barrémien de la méme région. Ici,
I'espéce fait I'objet d'une description plus détaillée, fondée en particulier sur un spécimen complet per-
mettant de mettre en question l'interprétation taxonomique proposée jusqu'ici.

Mots-Clefs : Algues calcaires ; Dasycladales ; nouveau taxon ; Crétacé inférieur ; Formation de
Tirgan ; Iran.

Introduction and geological setting Platform.

Structural Units of Iran
Abundant, diversified algal assemblages are

described from Barremian-Aptian limestone de- Fundamental differences in the crustal cha-
posits of the Tirgan Formation in NE Iran. The racter and age of basement consolidation allow
site is at Arkan, near Bojnourd, in the Kopet three major structural units to be distinguished,
Dagh fold belt, at the SW margin of the Turan separated by ophiolite-bearing sutures. Other
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criteria such as structural style, the age and
intensity of deformation, the age and nature of
magmatism are used to subdivide these major
zones into smaller elements. The three major

units and their main constituents are as follows:
57°11"

37°30'

e a Southern Unit, with a crystalline base-
ment consolidated in Precambrian time,
platform-type Paleozoic sediments and
younger deposits. This unit comprises the
Zagros fold belt;

57°24 e a Central Unit, interpreted as
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Figure 1: Location of the studied section.

Kopet Dagh fold belt

The active fold belt of NE Iran, Kopet Dagh,
was formed on a Hercynian metamorphosed
basement, at the SW margin of the Turan
Platform. The belt consists of about 10 km of
Mesozoic and Tertiary sediments, mostly carbo-
nates. Like the Zagros, it was rucked into long,
linear NW-SE trending folds during the last Plio-
Pleistocene phase of Alpine orogenesis. No
magmatic rocks crop out in the Kopet Dagh
except those in the basement of the Aghdar-
band Window and some Triassic basic dikes.

zoic) oceanic crust possibly
57°24' that of the Paleotethys. The
Northern Unit represents a
marginal strip of the Hercynian
realm of Central Asia, broadly
overlapped by the Alpine
realm. It was deformed and
largely consolidated by strong
Early Cimmerian and Late
Alpine folding (STOCKLIN,
1968). The Northern Unit com-
prises the South Caspian De-
pression and the Kopet Dagh
Range. These structural units
are shown on a schematic map
(Fig. 2) published by the Geo-
logical Survey of Iran.

Barremian and Aptian deposits in the Ko-
pet Dagh fold belt

Barremian deposits are up to 300 m thick.
They consist of alternating beds of calcareous
sand and sandy oolitic limestone. Microfossils
include bryozoa, algae and foraminifers with
Gavelinella barremiana, Praehedbergella infra-
cretacea, Globorotalites intercedens, Lenticulina
ouachensis, Marssonella oxycona, Tritaxia
tricarinata and T. pyramidata.

Aptian deposits consist of up to 1100 m of
mainly massive limestones. Quoting STOCKLIN
and SETUDEHNIA (1991), foraminifera include
Ammobaculites reophacoides, Astacolus cf.
schloenbachi, Brotzenia cretosa, B. spinulifera
polypioides, Citharina aptiensis, Dentalina
distincta, Gaudryina dividens, Globorodrospira
djaffaensis, Textularia foedu, Verneuilinoides
subfiliformis, Orbitolina kurdica, O. discoidea,
and O. conica.
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Tirgan Formation

This formation is named from its exposure in
the Tirgan Valley of Kopet Dagh. It was intro-
duced by geologists of the National Iranian Qil
Company for a feature-forming unit of massi-
vely bedded, oolitic and organodetrital lime-
stone occurring throughout the Kopet Dagh
ranges. The 700 m Tirgan type-section is 39 km

stone (AFsHAR-HARB, 1994). For the eastern part
of Kopet Dagh, AFrsHAR-HARB (1969) indicates
the thickness of Tirgan Formation to be only 50
m. It overlies the Shurijeh Formation and un-
derlies the Sarcheshmeh Formation; both con-
tacts are conformable but a transitional inter-
fingering between the Tirgan and the Shurijeh
exists in southeastern Kopet Dagh. The Tirgan

southeast of Dargaz and consists mainly of mid- Formation is essentially Neocomian, locally ex-
sized to thick beds of grey fossiliferous lime- tending as high as the Aptian.
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Phycological content of the Tirgan Forma-
tion in the Arkan section

The Bojnourd study area (Fig. 3) of the Ko-
pet Dagh is located in the Northern Khorasan
province. In this area, several outcrops of the
Cretaceous Shurijeh, Tirgan, Sarcheshmeh,
Sanganeh and Abderaz formations are present.
The section (Fig. 4) is near Arkan, 10 km south-
west of Bojnourd, Khorasan-e-shomali province
(Figs. 1 - 2). In this area, the strike is E-W with
a dip of 15-35 degrees. The 195 m Tirgan For-
mation rests on sandstones of the Shurijeh For-

N 57 00
3735

mation. The contact is concordant and transitio-
nal. The Tirgan Formation, characterized mainly
by the presence of orbitolinids, consists of
discrete levels of oolitic limestone, fossiliferous
limestone, and some marly limestones, marls
and argillaceous limestones. It is overlain by
the shales and limestones of the Sarcheshmeh
Formation. Lithologies found in the Tirgan type-
section are also found in the Arkan section (Fig.
3). In the lower half of this section up to 50%
of the biota consists of calcareous algae (Fig.
5), essentially Dasycladales, Halimedaceae and
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Figure 3: Geological map of the Bojnurd area, with the location of the Arkan section.

Bryopsidales. The alphabetically-listed Dasycla-
dales that follow were identified under the
microscope, mainly in the thick limestone beds
of the Tirgan Formation, but not all of them are
illustrated. The generalized range of each is
also given.

e Acicularia sp.

e Actinoporella podolica (ALTH); Tithonian -
Early Barremian: Fig. 6 (f)

e Clypeina cf. gigantea Soka¢; Barremian:
Fig. 6 (b)

e Clypeina ? cf. C. solkani CONRAD & RADOICIC;
Tithonian-Barremian, ? Aptian: Fig. 6 (g)

e Clypeina ? n.sp. 1 (see below): Fig. 6 (i-j)

e Conradella bakalovae (CoNRAD &
PEYBERNES); Late Hauterivian - Early
Aptian: Fig. 6 (c)

e Cylindroporella ? cf. C. elliptica BAKALOVA;
Late Hauterivian - Early Aptian

e Holosporella sp.: Fig. 6 (h), Fig. 7 (k)

e Montiella ? elitzae (BAkaLOVA); Late Hauteri-
vian-Albian: Fig. 8 (a-d)

e Neomeris ? cf. N. cretacea STEINMANN; Early
Hauterivian — Maastrichtian: Fig. 6 (m)

e Praturlonella dalmatica (SokaC & VELIC);
Late Hauterivian - Early Barremian: Fig.
6 (e)

e Praturlonella nerae (DRAGASTAN et alii); Late

Hauterivian (aff.) - Early Aptian: Fig. 6
(k, I: aff.)

e Pseudoactinoporella ? cf. P. fragilis CONRAD;
Late Hauterivian - Early Aptian

e Rajkaella ? sp. 1 (see below): Fig. 9

e Salpingoporella cemi RADOICIC; Late Haute-
rivian — Early Barremian: Fig. 7 (a-b)

e Salpingoporella aff. S. hasi CONRAD et alii;
Late Barremian - Early Aptian. Fig. 7 (j-
k)

e Salpingoporella cf. S. hispanica CONRAD &
GRABNER; Kimmeridgian — Early Aptian

e Salpingoporella aff. S. istriana GuSIC; pos-
sibly a new species

e Salpingoporella muehlbergii (LORENZ); Late
Hauterivian - Early Aptian: Fig. 7 (f-g)

e Salpingoporella cf. S. parapiriniae CONRAD,
CARRAS & RaADOICIC; Late Barremian -
Early Aptian: Fig. 7 (e)

e Salpingoporella cf. S. piriniae CARRAS &
RaDoICI¢; Hauterivian — Barremian: Fig. 7
(c-d)

e Salpingoporella aff. S. milovanovici
RADOICIC; Cenomanian; possibly a new
species: Fig. 7 (h)

e Steinmanniporella ? parsica, n.sp. (see
below): Fig. 10

e Terquemella sp.

e Triploporella ? sp.: Fig. 6 (a)
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Sarcheshmeh

Alternation of dark to light gray
thick bedded limestone

Gray, thin bedded limestone

Dark, thick bedded limestone

Buff marly limestone contain of
echinoderm

Gray to light limestone

Buffy limestone

Buff marly limestone

Aptian

Alternation of buff and reddish
limestone with marly limestone
contain of echinoderm

Red shale

Tirgan

Gray limestone, light gray marly
limestone contain of echinoderm
and bivalve with alternation of
light gray to light green shales

Lower Cretaceous

Green shale

Alternation of limestone and
thick bedded marly limestone
contain of bivalve

Reddish fine grain limestone
with Jumashell

Marly limestone
Thick bedded limestone with
bivalve and gastropod

Pink, medium to thick bedded
limestone with bivalve

Light gray to pinkish, fine grains,
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bivalve

Light thick bedded limestone Shale
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Light gray, medium to Thick bedded limestone
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Sandstone with calcareous pebbles
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to thick bedded limestone

Shurijeh

Figure 4: Geological field section at Arkan, Tirgan Formation. Arrow: stratum typicum of Steinmanniporella ? par-
sica, n.sp.: sample 149b.
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Figure 5: Arkan section (Kopet Dagh), Tirgan Formation, Barremian / Aptian: quantitative distribution of the dasy-
cladalean and other calcareous green algae. Values are expressed in relative percentages with respect to the total
biotic content. Counts were made using the microscope. Sample distribution is shown in Fig. 4.

Other algae and incertae sedis include: Systematic paleontology
abundant Halimedaceae, Arabicodium sp.,
Boueina sp., Cayeuxia sp., Coptocampylodon Ordo Dasycladales
lineolatus (Fig. 6 (d)), Ethelia cf. alba, Palaeo- PASCHER, 1931
siphonium sp., Permocalculus sp., Vermiporel- .
la ? sp. (Fig. 6 (d)) and Juraella bifurcata. This Currently, the nomenclature and assign-
last species belongs to the Bryopsidales. It is ments of fossil Dasycladales with a rank higher
dealt with separately, in TAHERPOUR et alii than genus necessitates an ad hoc revision. The
(2009). following tentative hierarchy is provisional.
Based solely on the known distribution of Familia Dasycladaceae
these Dasycladales at Arkan, the lower part of (KUTZING, 1843) BERGER & KAEVER, 1992

the Tirgan Formation is Barremian but not

excluding the Late Hauterivian. Higher, its age Tribus Dasycladeae P1a, 1920

is Barremian-Aptian, as confirmed by the echi- Genus Montiella

noids including Heteraster spp. and Toxaster z

spp., in marls and marly limestones. The depo- (L. & J. MORELLET, 1922) GENOT, 1987

sitional environment is open marine shallow The genus Montiella was assigned by Bas-

water throughout. SOULLET et alii (1979) to the Neomereae (P1A).
Here, the genus is placed in the Dasycladeae, in

Material, depository compliance with BERGER and KAEvER (1992, p.

50). Currently, Montiella includes six species,
ranging in age from Hauterivian to Paleocene
(DELOFFRE & GRANIER, 1993; GRANIER & DELOFFRE,
1994). In the Paleocene type-species M.
munieri, the presence of two types of secondary
laterals, respectively fertile and sterile, terminal
to first order laterals is inferred, yet not phy-
sically demonstrated. In view of this equivocal
situation, the genus Bakalovaella Bucur, 1993
(type-species, B. elitzae; see synonymy below)
will possibly prove to be a well-founded taxon
rather than a junior synonym of Montiella.

Montiella ? elitzae
(BAKALOVA, 1971) RADOICIE, 1980

Fig. 8 (a-d)

Selected citations:

? 1960 Turkmenaria adducta gen. et sp. n. MASLOV
V.P., 1960, p. 1036, fig. 1b, fig. 2.

1971 Cylindroporella elitzae sp. n. BAKALOVA D., p.
126, PI. 3.

1978 Cylindroporella barbui n.sp. DRAGASTAN O., p.
126, text-fig. 2 (a-e).

Altogether 85 samples were collected and
108 thin-sections were prepared. Materials
(rock samples and thin-sections) are housed in
the department of geology, Islamic Azad
University, Mashhad branch.



1980 Montiella? elitzae (BAKALOVA) nov. komb. RA-
poi¢i¢ R., p. 114, pls. I-1v; figs. 1, 2
[reconstruction].

1993 Bakalovaella elitzae (BAKALOVA) nov. comb.
Bucur I.I., p. 100, pl. 7. [Inclusive of a com-
prehensive synonymy].

1995 Montiella elitzae. MASSE J.-P. & ARNAUD-
VANNEAU A., pl. 1, figs. 4-5.

2007 Montiella elitzae. Bucur 1.1., p. 11.

Turkmenaria adducta MasLov comes from

Barremian deposits in the Sviryuzinskoye
Gorge, Turkmen Central Kopet Dagh. Although
formally valid, it unfortunately remains ill-
described, so Montiella? elitzae might be a
junior synonym. The species ranges from the
Late Hauterivian to the Albian, usually in open
marine deposits. Taxonomically, it is closely
related to the Barremian-Aptian Montiella
benizarensis (JAFFREzO), and the Cenomanian-
Turonian Montiella filipovici RADOICIC.

The following, simplified description is based
on Bucur (1993, p. 100-102, under Bakalo-
vaella elitzae): Thallus cylindrical, non-constric-
ted, bearing numerous, contiguous whorls of
short tubular primary laterals, disposed hori-
zontally and form quincunxes. Main axis cylin-
drical or intusannulated, somewhat Ilarger
between the whorls. Two types of secondary
laterals are clustered at the tip of the primaries:
(1) one (single) large sub-spherical or egg-like
fertile appendage (gametophore), oblique to the
axis, free or occasionally slightly deformed, on
top of a short and narrow proximal attachment;
(2) below the gametophore, one (single)
secondary lateral, horizontal, commonly slightly
twisted, first slender and tubular, then
progressively expanding, occasionally compres-
sed by the adjacent gametophores, triangular in
section. Gametangia uncalcified. Dimensions,
partly modified from Bucur (1993): L =up to 7
mm, D = 0.51-1.24 mm, d = 0.12- 0.34 mm,
d/D = 13-37%, h = 0.17-0.23 with up to 42
whorls, | = 0.09-0.15 mm, p = 0.09-0.11 mm,
I' (sterile) = 0.23-0.25 mm, p' (sterile) = 0.09
mm, |I' (fertile) = 0.23-0.25 mm, p' (fertile) =
0.19-0.26 mm, w = 6-9.

At Arkan, numerous sections of Montiella?
elitzae are found in several thick-bedded inter-
vals throughout the Tirgan Formation. Of spe-
cial interest is the fully 7 mm-long, flexuous
specimen depicted in Fig. 8 (a). In the lower,
right hand side of the picture, gametophores
are missing in the narrow, basal part of the
thallus presumably close to the rhizoid. A simi-
lar section is depicted in Fig. 8 (d). At top of the
Fig. 8 (a), the longitudinal section cuts the acu-
minated, fertile tip of the lime skeleton. The
sterile secondary laterals appear to be missing,
causing a striking resemblance with certain
sections of Holosporella spp. Apparently, the
uncalcified, sterile vertex of the alga decayed
before the vegetative phase ended, prior to the
formation of gametophores.

Here, the traditional interpretation of the
taxonomy of Montiella? elitzae is retained, al-
though elaborated. However, many of the
sections of this alga also suggest the following
alternative interpretation: the fertile appen-
dages (gametophores) are lateral in position to
the proximal part of the primaries. In other
terms, no sterile secondary laterals would exist,
a situation found, for example, in the Recent
Bornetella nitida.

Familia Triploporellaceae
(P1A, 1920) BERGER & KAEVER, 1992,
sensu BARATTOLO et alii, 2008

Quoting BERGER and KAEVER (1992, table 2.4)
"This family is characterized by euspondyl
arrangement of laterals and cladospore forma-
tion of gametangia". According to BArRATTOLO et
alii (2008) "Although the kind of reproduction
(endosporous or cladosporous) is a high taxo-
nomic character, their evidence is lacking in
most of fossil taxa (...) the occurrence of thin
and delicate laterals, irrespectively of whether
trichophorous or phloiophorous, often asso-
ciated with a bulky central stem, is considered a
proof of an endosporous reproduction (for a
discussion see DE CasTro, 1997). (...) Conse-
quently, the diagnosis of Triploporellaceae
ought to include both endosporous and clado-
sporous reproduction.”

Tribus Salpingoporelleae
BASSOULLET et alii, 1979

Genus Salpingoporella
(P1A in TRAUTH, 1918)
CARRAS et alii, 2006

At least eight species of Salpingoporella (Fig.
7) are present in the Tirgan Formation. Of them
only two, S. cemi and S. muehlbergii, are iden-
tified with certainty.

Genus Clypeina MICHELIN, 1845
Clypeina ? sp. 1
Fig. 6 (i-j)

The two illustrated specimens, the only ones
available, apparently are the same taxon. Provi-
sional description: wide axial main axis, cylin-
drical and/or intusannulated, weakly calcified,
presumably fertile (endosporate), bearing spa-
ced out whorls of numerous, strongly calcified
primary laterals, flexuous, almost horizontal,
progressively widening out (phloiophorous),
open (uncalcifed) at tip; irregular presence of
slender filaments, coating the axis and/or the
laterals. Dimensions: D = ab. 0.9 mm; d = ab.
0.47 mm; d/D = ab. 50%; h = ab. 0.3 mm;
w = 28-32; p max. = 0.07 mm.



Figure 6: Dasycladalean algae from the Tirgan Formation, Kopet Dagh; fig. a: transversal section of Triploporella ?
sp. (secondary laterals uncalcified or missing), sample 174, scale bar 0.7 mm; fig. b: incomplete, almost transversal
section of Clypeina cf. gigantea (another, smaller specimen is visible above the scale bar), sample 140, scale bar 0.7
mm; fig. c: oblique-transversal section of Conradella bakalovae, sample 135, scale bar 0.4 mm; fig. d: two incertae
sedis, with Vermiporella ? sp. (left) and a tangential section of Coptocampylodon cf. lineolatus (right), sample 152,
scale bar 0.7 mm; fig. e: axial section of Praturlonella cf. dalmatica, sample 133, scale bar 0.6 mm; fig. f: tangential
section of Actinoporella podolica, sample 135, scale bar 0.75 mm; fig. g: almost transversal section of Clypeina ? cf.
C. solkani, sample 150, scale bar 0.7 mm; fig. h: oblique section of Holosporella sp., sample 135, scale bar 0.75
mm; fig. iz broken oblique section of Clypeina ? n.sp. 1 enclosing a smaller specimen of Otternstella ? sp., sample
142, scale bar 0.4 mm; fig. j: oblique-tangential section of Clypeina ? n.sp. 1, sample 142, scale bar 0.74 mm; fig.
k: transversal section of Praturlonella nerae, sample 150, scale bar 0.6 mm; fig. I: axial section of Praturlonella aff.
P. nerae, sample 135, scale bar 0.6 mm; fig. m: tangential section of Neomeris ? cf. N. cretacea; sample 138, scale
bar 0.6 mm.

> Figure 7: Species of genus Salpingoporella Pia (Dasycladales) from the Tirgan Formation, Kopet Dagh; fig. a:
oblique-tangential section of Salpingoporella cemi, sample 152, scale bar 0.7 mm; fig. b: oblique section of S. cemi,
sample 166, scale bar 0.7 mm; fig. c: oblique section of Salpingoporella cf. S. piriniae, sample 151a, scale bar 0.55
mm; fig. d: two sections of Salpingoporella cf. S. piriniae, sample 150, scale bar 0.7 mm; fig. e: oblique section of
Salpingoporella cf. S. parapiriniae sample 140, scale bar 0.6 mm; fig. f: oblique section of Salpingoporella muehl-
bergii, sample 140, scale bar 0.6 mm; fig. g: oblique section of S. muehlbergii, sample 148, scale bar 0.7 mm; fig.
h: oblique section of Salpingoporella sp., sample 151b, scale bar 0.7 mm; fig. i: oblique section of Salpingoporella
sp., sample 145, scale bar 0.75 mm; fig. j: almost transversal section of Salpingoporella aff. S. hasi; sample 145,
scale bar 0.8 mm; fig. k: to the left, oblique section of Salpingoporella aff. S. hasi; to the right, oblique section of
Holosporella ?, sample 150, scale bar 0.7 mm.
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Figure 8: Montiella ? elitzae (Dasycladales), from the Tirgan Formation, Kopet Dagh; fig. a: full longitudinal section,
sample 149b, scale bar 2.3 mm; fig. b: oblique-tangential section, sample 174, scale bar 0.7 mm; fig. c: almost
transversal section, sample 140, scale bar 0.6 mm; fig. d: oblique-tangential section cutting the basal part of the
alga, sample 165, scale bar 0.8 mm.

Tribus Triploporelleae (P1A, 1920)
BASSOULLET et alii, 1979

Genus Rajkaella
DRAGASTAN & BUCUR, 1988

The lastest, emended diagnosis was intro-
duced by DRAGASTAN and Bucur (1993), under
the name Radoiciciella. Excerpts of the descrip-
tion are as follows: "(...) slightly calcified
whorls spaced out along an uncalcified (or
extremely poorly calcified) axial cavity. Whorls
made up of primary and secondary branches.
Primaries, long and cylindrical (tubular), some-
times slightly dilated distally; they are per-
pendicular or more or less inclined to the axial
cavity. Secondaries, shorter and widening
distally; they occur as a bush around the distal
end of primaries. Sometimes the branches may
be coalescent either proximally or on a longer

part of their tract (...). Due to the poor calcifi-
cation of the axial cavity, the alga is fragile and
may be found only as fragments representing
branches or part of them." So far, there are six
valid species of Rajkaella, ranging in age from
Tithonian to Aptian.

Rajkaella ? sp. 1
Fig. 9

A provisional description is based on the one
specimen (illustrated) available: narrow main
axis bearing whorls of weakly calcified primary
laterals, dumb-bell shaped, presumably fertile
(cladosporate), bent at tip, forming imbricate
(overlapping) calcified quincunxes. Short,
phloiophorous secondary laterals are clustered
at tip of the primaries. Dimensions: D = 1.7
mm; d = 0.42 mm; d/D = 25%; w = 9; w' =
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approx. 9; p = 0.15 mm; p' = 0.06 mm; | =
0.65 mm; I' = 0.06 mm. These values do not
widely differ from the known species of Raj-
kaella. However, in Rajkaella? sp. 1 the secon-
dary laterals are fewer and shorter.

L

d

Figure 9: Nearly transversal section of Rajkaella ? sp.
1 (Dasycladales), Tirgan Formation, Kopet Dagh,
sample 153, scale bar 0.7 mm.

Genus Steinmanniporella
BUCUR et alii, 2009

The genus Steinmanniporella with its type-
species the Late Jurassic S. kapelensis (SOKAC &
NIKLER), was recently created to include four
species ranging in age from Late Jurassic to
Paleocene originally assigned the genus Lino-
porella STEINMANN. Only two orders of laterals
are found in these species, instead of the three
in Linoporella. The diagnosis in Bucur et alii
(2009) is as follows: "Cylindrical thallus with
euspondyl tubular primary laterals giving rise to
a tuft of secondaries. The tubular secondary
laterals enlarge towards the distal end (phloio-
phorous type), that most probably, formed a
cortex at the outer end of the thallus. Repro-
ductive structures were situated very probably
inside the central stem (endosporate)."

In terms of formal description, these general
characters fit well with Steinmanniporella? par-
sica, n.sp., but the secondary laterals are horn-
shaped, that is phloiophorous throughout their
length, instead of being tubular first and
phloiophorous at the tip. Such a minor differen-
ce is considered significant only at the species
level. Conversely, when at the species recently
assigned to Steinmanniporella, e.g. S. kapelen-
sis illustrated in Bucur et alii (2009, fig. 1a), are
examined, differences from Steinmanniporella?
parsica, n.sp., are striking: in all of these pre-
viously described species the primary laterals
are arranged in rather close whorls, are rather
short and stout, with quite long, thin secondary
laterals that are phloiophorous at tip. In other
terms, our new species may also be a new

genus. Here, for convenience, it is provisionally
assigned Steinmanniporella and thus avoids the
creation of a genus based on a single specimen.

Steinmanniporella ? parsica, n.sp.
Fig. 10

Holotype: the sole specimen is a slightly
oblique, sub-axial section depicted in Fig. 10.
Sample 149b, Arkan section, in the middle of
the Tirgan Formation assigned the Aptian.

Derivatio nominis: after Persia (= Pars).

Diagnosis: thallus cylindrical, euspondyl.
Axial cavity intusannulated. Spaced out whorls
of numerous, slender, acrophorous primary la-
terals, perpendicular to or slightly tilted upward
from the main axis. Secondary laterals horn-
shaped (phloiophorous), distally uncalcified,
approximately eight in number, clustered at the
tip of the primaries, forming a rosette. Calca-
reous skeleton conspicuous, forming a sleeve,
originally aragonitic. Gametangia or gameto-
phores uncalcified, assumed to have been loca-
ted in the main axis (endosporate-type).

S 5
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Figure 10: Sub-axial section of Steinmanniporella ?
parsica, n.sp. (Dasycladales), Tirgan Formation, Kopet
Dagh, sample 149b, scale bar 0.7 mm.
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Description: The specimen is about 1 mm
wide (D value), with five whorls of about twenty
primary laterals. The wide axial cavity is clearly
intusannulated, although the width (d value)
between the whorls is increased by some
process of microbioerosion that possibly destro-
yed an original proximal attachment of the
primary laterals. The approximately 0.17 mm-
long primary laterals are only 0.02 to 0.03 mm-
wide. They are flexuous, increase very slightly
in diameter, or maintain their width throughout
their length. Approximately eight horn-shaped
(phloiophorous) secondary laterals are clustered
at the tip of the primaries, forming a conspi-
cuous, bowl-shaped and gently-tilted downward
rosette. Except at the periphery of the rosettes,
the mucilage coat of the alga is entirely calci-
fied, and even more heavily around the laterals.
The specimen is irregularly worn at its periphe-
ry. In the better preserved lower part of the
section (the lower part of Fig. 10), the rosettes
touch suggestive of a distal, polygonal cortex
like that of the Recent genus Bornetella. Howe-
ver, this is unlikely, because in the living alga
the rosettes are irregularly bent downward by
their weight so are probably not connected to
each other.

Comparisons: Steinmanniporella ? parsica,
n.sp., is difficult to compare with any other spe-
cies, except perhaps Balkhanella hurkai SRIVA-
STAVA, 1993. The so far mono-specific genus
Balkhanella is possibly also endosporate. It was
established on the basis of a single nice speci-
men from Hauterivian bioclastic deposits in the
Bolshoi Balkhan, Turkmenia. In Balkhanella
hurkai, the thallus is clearly articulated, as
shown by the orientation of the laterals that
form clusters. The wide main axis is slightly
intusannulated, heavily calcified, somewhat
narrower between the whorls. Possibly it has
bulging proximal features, perhaps more like
vestibules than slender primary laterals.

Conclusions

Barremian - Aptian limestones of the Tirgan
Formation yield rich assemblages of calcareous
algae, including over 25 species of Dasycla-
dales. In the lower part of the Arkan section,
three species, namely Actinoporella podolica,
Praturlonella dalmatica and Clypeina gigantea,
suggest a Barremian age, but do not exclude
the Late Hauterivian. In the upper part of the
section the presence of Praturlonella nerae is
indicative of the Aptian. Taxonomy of the parti-
cularly abundant Montiella ? elitzae, is reviewed
based on the finding of a complete specimen.
Two species, Clypeina ? sp. 1 and Rajkaella ?
sp. 1 are informally described and a new, pre-
sumably endosporate taxon, Steinmanniporel-
la ? parsica, n.sp., is introduced. The one speci-
men available has a unique combination of
characters, possibly requiring the erection of a
new genus of Triploporellaceae. As mentioned
by other authors, the family should be emended

to include endosporate taxa.
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