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ABSTRACT: The Aptian Baquerd Group contains one of the most well-known Lower Cretaceous fossil
floras of Patagonia, consisting of a rich assemblage of impression/compressions leaves, twigs, cones, wood
silicifications and carbonizations, mesofossils and isolated palynomorphs. This assemblage represents
most major clades of plants, with ferns being the most diverse group, and the recovered angiosperms
show some of the first steps in the evolution of the clade. The fossil flora of this unit has been the focus of
continuous studies since 1960, and its abundance still allows for the discovery of paleontological novelties.
In this contribution, three new fern taxa are reported from the lower unit of the Baqueré Group (i.e.
Anfiteatro de Ticé Formation) based on impression/compressions of leaves. Paramatonia rafaherbstiana
sp. nov. is a sterile fern morphologically comparable to Matonia and Phlebopteris, and represents the first
putative Matoniaceae macrofossil from the unit. A second taxon, identified as Cyatheaceae indet,, is a
fertile fragmentary frond with pinnules bearing cup-shaped (cyatheoid) indusia. The third recognized taxon
is referred to as Polypodiopsida indet., and is characterized by having small dentate pinnules bearing up
to 10 sori on the abaxial side. These new taxa increase the specific fern diversity of the Baquerd Group.

Keywords: Anfiteatro de Ticoé Formation; Matoniaceae; Cyatheaceae; Paramatonia; Patagonia.
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RESUMEN: El Grupo Baquerd (Aptiano) contiene una de las floras fésiles mejor documentadas del
Cretacico Inferior de Patagonia, la cual consiste de una asociacion diversa de impresiones/compresiones
de hojas, ramas, conos, madera silicificada y carbonizada, mesofésiles y palinomorfos aislados,
representando la mayoria de los grandes clados de plantas. Entre estos, los helechos son el grupo mas
diverso, y las angiospermas recuperadas muestran algunos de los primeros pasos en la evolucion del
clado. La flora fosil de esta unidad ha sido objeto de estudios ininterrumpidos desde 1960, y su abundancia
permite aun hoy el descubrimiento de novedades paleontolégicas. En esta contribucion, se reportan tres
nuevos taxones de helechos para la unidad inferior del Grupo Baquerd (i.e., Formacién Anfiteatro de
Tico) sobre la base de impresiones/compresiones de hojas. Paramatonia rafaherbstiana sp. nov. es un
helecho estéril morfolégicamente comparable a Matonia y Phlebopteris, y representa el primer posible
macrofosil de Matoniaceae para la unidad. Un segundo taxoén, identificado como Cyatheaceae indet., es
un fragmento de fronde fertil, con pinnulas que portan indusios con forma de copa (cyatheoides). El tercer
taxén reconocido es referido como Polypodiopsida indet., y se caracteriza por poseer pinnulas pequefias
dentadas portando hasta 10 soros en su cara abaxial. Estos nuevos taxones incrementan la diversidad de
helechos para el Grupo Baquerd.

Palabras claves: Formacion Anfiteatro de Tico; Matoniaceae; Cyatheaceae; Paramatonia; Patagonia.
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INTRODUCCION

The Baquerd Group outcrops in Patagonia, Argentina, host one of the most diverse
and best-known Early Cretaceous floras in the Southern Hemisphere. This Aptian
assemblage comprises palynomorphs, mesofossils, leaf impression/compressions and
fossil woods of most major plant clades, including non-vascular plants, lycopsids, ferns,
equisetaleans, conifers, cycads, bennettites, ginkgoaleans, and primitive angiosperms
(see Archangelsky, 2003; Del Fueyo, 2007; Limarino et al., 2012; Villar de Seoane and
Archangelsky, 2014, and cites therein). Numerous contributions have been published
since 1960 focused on the fossil content of the “Tico Flora”-bearing unit, originally named
as Baqueré Formation, which was later elevated to the rank of Group, and subdivided,
from base to top, in the Anfiteatro de Tico, Bajo Tigre and Punta del Barco formations
(Cladera et al., 2002).

The first palynological studies of this flora were published by Archangelsky and
Gamerro (1965, 1966a, b, c), on palynofloras recovered from the Anfiteatro de Ticd
Formation. Subsequent research on the same unit was conducted by Archangelsky
and Villar de Seoane (1992, 1994, 1996, 1998, 2005), Archangelsky and Archangelsky
(2013) and Villar de Seoane and Archangelsky (2014). Palynofloras from the Punta del
Barco Formation were analyzed by Llorens (2003, 2008a, b, 2012), while more recent
contributions by Llorens and Perez Loinaze (2016) and Perez Loinaze and Llorens (2018)
provided additional data on palynofloras from the Anfiteatro de Ticé and Punta del Barco
formations. Fossil woods were identified in the Baquerd Group in the pioneer works in
the area, but were only recently studied (Vera and Césari, 2012, 2015; Vera and Perez
Loinaze, 2022). The abundant and exquisitely preserved megafloristic remains from the
Baquero Group are perhaps the most significative fossils of the unit, and were subject of
numerous contributions (e.g., Archangelsky, 2003; Del Fueyo and Archangelsky, 2002,
2005; Villar de Seoane, 2005; Del Fueyo et al., 2007; Passalia et al., 2010; Carrizo et al.,
2012; Lafuente Diaz et al., 2021 and cites therein). One of the most diverse plant groups
recorded in the unit is the ferns, with Hausmannia papilio Feruglio emend. Herbst 1960

and several species of the “Gleichenites” being among the most iconic and abundant in
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certain baqueroan strata. These ferns have been the focus of multiple studies by Rafael
Herbst (1960, 1962, 1966).

The rich paleobotanical record of the Baquer6 Group and its stratigraphic
provenance within the unit have been summarized in the works of Archangelsky (2003),
Del Fueyo et al. (2007), and Limarino et al. (2012). Despite over sixty years of detailed
paleobotanical and palynological research on this unit, the outcrops of the Baquerd
Group continue to yield new and noteworthy discoveries, as reported by Llorens and
Perez Loinaze (2016), Perez Loinaze and Llorens (2018), Llorens et al. (2020), Lafuente
Diaz et al. (2021), Vera and Perez Loinaze (2022), among others. The importance of
the Baquerd Group is further heightened by the availability of absolute dating, which
constrain the age of the entire Baquerd Group to the upper Aptian (Césari et al., 2011,
Perez Loinaze et al., 2013, Passalia et al., 2016).

In this contribution we describe new fossil ferns identified from strata of the Anfiteatro
de Tico Formation at two localities where the Baquerd Group crops out (i.e. Anfiteatro de

Ticé and Cerro Bayo localities).

GEOLOGICAL SETTING

The Baquerd Group crops out in the south of Patagonia, in the Macizo del Deseado
area, Santa Cruz Province, Argentina (Fig. 1). This group consist, from bottom to top,
of the Anfiteatro de Ticd, Bajo Tigre and Punta del Barco formations (Cladera et al.,
2002). The Baquerd Group was deposited in continental environments, mostly fluvial
and lacustrine, and is composed of sandstones, conglomerates, tuffs and mudstones,
reaching 200 m in thickness (Limarino et al., 2012). The basement of the basin
includes volcanic deposits from the Chon Aike and La Matilde fomations (Bahia Laura
Group, Middle-Upper Jurassic) and continental strata from the Bajo Grande Formation
(Upper Jurassic—Lower Cretaceous) (Panza et al., 1998). The Baqueré Group strata
are unconformably overlain by the lower Miocene marine Monte Ledn Formation and
Paleogene and Neogene basalts (Panza et al., 1998). The Anfiteatro de Ticé Formation

consist mainly of conglomerates, cross-bedded sandstones, fine-grained sandstones,
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and thin interbedded tuffs, all deposited in lacustrine and fluvial environments (Cladera
et al., 2002; Limarino et al., 2012). Perez Loinaze et al. (2013) obtained an age of 118.23
+ 0.09 Ma from tuffs in the lower levels of Anfiteatro de Ticé Formation. The overlying
unit, the Bajo Tigre Formation, is composed of tuffs, muddy tuffs, tuffaceous sandstones,
and conglomerates, deposited in a fluvial environment (Cladera et al., 2002). This unit
differs from the underlying unit by the absence of lacustrine systems and the presence
of abundant ash-fall deposits (Limarino et al., 2012). Radiometric dating on this unit
yielded an age of 116.85 + 0.26 Ma (Passalia et al., 2016). Finally, the Punta del Barco
Formation is composed of tuffs, muddy tuffs, tuffaceous sandstones and conglomerates,
interpreted as fluvial systems and ash-fall deposits (Cladera et al., 2002; Limarino et al.,
2012). Césari et al. (2011) reported a 2°°Pb/2%¥U age of 114.67 + 0.18 Ma for this unit.
Later, Passalia et al. (2017) reported an assemblage of putative basal eudicots (aff.
Ranunculales) from the uppermost levels of the Punta del Barco Formation, using them
as a basis to suggest that this unit may extend to the uppermost Aptian/Albian boundary.
For a detailed characterization of the geology of the Baquerd Group and its fossil-bearing
levels, see Cladera et al. (2002), Limarino et al. (2012) and Passalia et al. (2016).

MATERIALS AND METHODS

The studied remains were collected from outcrops of the Anfiteatro de Tico
Formation at the Anfiteatro de Tic6 and Cerro Bayo localities (Fig. 1), during three
field trips conducted in 2008, 2010 and 2011. All the specimens analyzed are housed
in the Museo Regional Provincial Padre Manuel Jesus Molina, Santa Cruz province,
Argentina, under MPMPB catalog numbers. Megafloristic remains were studied using a
Nikon SMZ800 binocular microscope and photographed with an attached camera (Nikon
Coolpix 995). Attempts to study details of fertile structures using scanning electron
microscopy and fluorescence microscopy were almost unsuccessful. Descriptions are
based on Miller and Hickey (2008) and Machado et al. (2021, 2023).
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Figure 1. a. Location map of the studied area in the Deseado Massif Basin (black rectangle). b. Detail of
the area showing outcrops of Baquerd Group (gray) (based on the geological survey of Panza et al., 1998).
1, Anfiteatro de Ticé locality; 2, Cerro Bayo locality.

RESULTS

Systematic Paleontology

Class Polypodiopsida

Order Gleicheniales Schimp. 18697

Family Matoniaceae C. Pres| 18477

Paramatonia Miller et Hickey 2008

Type species. Paramatonia linearis Miller et Hickey 2008.

Remarks. Fossil ferns with similar morphology have been assigned to the genera
Matonidium Schenk, Phlebopteris Brongniart, and even to the extant Matonia R.B. ex

Wall. The classification of these genera is based not only on vegetative features, but also

27
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on the morphological characterization of their reproductive structures. Miller and Hickey
(2008) erected the fossil genus Paramatonia to encompass remains exhibiting features
of Matonidium/Phlebopteris/Matonia, for which there was insufficient information to place
them definitively within these taxa, but that still have enough morphological features to

be recognized as different entities.

Paramatonia rafaherbstiana \era, Perez Loinaze, Passalia et Llorens sp. nov.
Figure 2.

Synonymy.

2012. Phlebopteris—Matonidium—Matonia complex. Limarino et al., 2012, Fig. 4.9,10.

Etymology. In reference to the late Dr. Rafael Herbst, mentor, colleague, and friend, in
recognition of his many contributions to the study of fossil plants from South America, in

particular focused on fossil ferns.

Type material. Holotype MPMPB 3192, Paratype MPMPB 3211.
Additional specimens. MPMPB 3193, 3212, 3213, 3219, 3220, 3221.
Type locality. Anfiteatro de Ticé locality, 48°30°35.94” S, 69°14'12.12” W

Type horizon. Anfiteatro de Tico6 Formation, Depositional Sequence 1, Stratigraphic

Level 5 (sensu Limarino et al., 2012), upper Aptian.

Species diagnosis. Pinnate leaf fragments; rachis straight and stout; pinnules ranging
from triangular (I/w ratio c.1) in the basal region, to linear to slightly falcate (I/w ratio c.
5). The margins are entire and apices acute. The pinnule venation consists of a midvein
and numerous lateral veins, which are densely arranged and diverge at angles of 60-90°.
Lateral veins fork one to four times at different levels, some lateral veins join, forming

irregularly distributed areolae. Fertile structures unknown.

Description. The description is based on all available specimens, which are referred to

the same taxonomic entity due to their overall similarity in general morphology, pinnule
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size and shape, and venation pattern. Complete leaves and fertile leaves are unknown.
Pinnate leaf fragments, up to 6.2 cm long, 6.4 cm wide (Fig. 2a, e). The rachis is straight
and stout, 1.1-2 mm wide, being widest at the basal sections and non-grooved (Fig. 2a, b,
e, f). Pinnule attachment ranges from opposite to alternate (Fig. 2a, e). Pinnules variable
in shape and size. The basalmost preserved pinnule 2.9 mm long and 2.8 mm wide at its
base, with an I/w ratio c.1. It is triangular in shape and attached at angle of 67° (Fig. 2e,
f). Pinnule morphology changes abruptly towards the apex of the pinna, becoming linear
to slightly falcate (Fig. 2a—c, e—g), gently curving towards the apex. The longest pinnules
reach up to 33 mm in lenght, 6.7 mm at their base, with an I/w ratio c. 5. Attachment
angles range from 67 to 79°. The margins are entire, abaxially curved (coriaceous?),
and the basal region is straight in the basalmost pinnules, becoming acroscopically and
basiscopically decurrent towards the apex (Fig. 2a—c, e—g). Pinnule apices are acute
(Fig. 2a, b, e, g). Pinnule venation consists of a midvein and numerous lateral veins.
The midvein is straight to slightly recurved, ending just below the pinnules apex. Lateral
venation with a density of 48-53 veins per cm at the margin (Fig. 2b—d). Lateral veins
fork once to four times; with dichotomies occurring immediately after their departure from
the midvein or extending across all the length of the lamina. Some lateral veins rejoin
with adjacent ones, forming irregularly distributed, discrete areoles (Fig. 2b—d). Lateral
veins diverge from the midvein at angles of 64—88° and reach the margin of the pinnule
(Fig. 2c-d). The lateral veins are alternate to opposite (Fig. 2b—d). The dissection pattern

of the venation remains unknown. Interveinlet interval 0.18—-0.26 mm (Fig. 2c-d).

Affinities. The morphology of Paramatonia rafaherbstiana sp. nov. resembles taxa
referred to the Matoniaceae, as Phlebopteris and Matonia (Miller and Hickey, 2008,
and cites therein). Nevertheless, the absence of preserved reproductive structures
makes this referral tentative. Matonisporites, a spore genus related with matoniaceous
taxa (Balme, 1995, and cites therein), is recorded in lower proportions in palynological
assemblages recovered from the Baquerd Group (Perez Loinaze and Llorens, 2018, and
cites therein). Conversely, the genus Cyathidites, present in higher proportions, may have

been produced by Matoniaceae as well as by other plant taxa (Balme, 1995; Sajjadi and
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Playford, 2002; Schrank, 2010; Barreda et al., 2012, among others). This suggests that
the presence of matoniaceous ferns in the Baquerd palynological assemblages cannot

be disregarded. .

Comparisons. Paramatonia rafaherbstiana sp. nov. differs from the only currently
described species of the genus P. linearis Miller et Hickey 2008, from the Winthrop
Formation (Albian, USA) in having proportionally shorter pinnules and well-defined lateral
veins. P. linearis preserves reproductive structures, which are absent in the Patagonian
form (Miller and Hickey, 2008). The macroscopic fossil record of Matoniaceae for the
whole South America is sparse (Pons, 1988 and cites therein; Nishida et al., 2014).
However, there are some reports of the fertile matoniaceous species Konijnenburgia
alata (Halle) Kvacek et Daskova from mid-Cretaceous (Albian) plant communities of
southwestern Patagonia, Argentina (see Passalia et al., 2018 and cites therein). With
this species, P. rafaherbstiana sp. nov. shares some resemblance in the development of
elongated pinnules with a thick midvein. On the other hand, lateral veins are less densely
distributed in K. alata. Furthermore, they always divide and anastomose, also presenting
higher order veins forming a dense network of areoles, contrasting with what is seen
in P. rafaherbstiana sp. nov. Matonia jeffersonii Nagalingum et Cantrill 2006 from the
Albian Triton Point Formation of Alexander Island, Antarctica, is a taxon morphologically
similar to K. alata, showing a dense network of areoles formed by secondary and higher
order veins, as well as preserved sori (Nagalingum and Cantrill, 2006; Passalia et al.,
2018), all these features differing from P. rafaherbstiana sp. nov. Noteworthy, the lack of
preserved sporangia details or spore content, and the absence of the typically pedate
lamina division of Matonia, made Passalia et al. (2018) challenge the placement of M.

Jeffersonii in the genus Matonia.

To date, no other fern species reported from the Baquerd Group shares morphological

similarities with Paramatonia.
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Fig. 2. a-g. Paramatonia rafaherbstiana sp. nov. a-d. Holotype MPMPB 3192. a. General view of the
specimen. b. Detail of the specimen showing morphology of pinnules. c. Detail showing venation pattern.
Notice lateral connections with adjacent veins (arrows). d. Detail of lateral veins. Notice lateral connection
with adjacent veins (arrow). e-g. Paratype MPMPB3211. e. General view of the specimen. Notice basal
triangular pinnules (arrow). f. Detail of basal pinnules. g. Detail of falcate pinnules. Scale bars: a: 2 cm; b,
e:1cm;c, f: 3mm;d: 1 mm; g: 5 mm.
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Order Cyatheales A. B. Frank in J. Leunis 1877

Family Cyatheaceae Kaulf 1827

Cyatheaceae indet.

Figure 3a—g.

Studied specimens. MPMPB 3264 A and B (part and counterpart).

Locality. Cerro Bayo locality, Bajo Grande Area, 47° 47’ 31.7” S, 68° 45’ 22.4” W.

Horizon. Anfiteatro de Ticd Formation, middle-upper section of Depositional Sequence
1 (probably corresponding to Stratigraphic Levels 5 or 6) sensu Limarino et al. (2012),

upper Aptian.

Description. The description is based on a single fertile specimen, which includes
part and counterpart. Complete leaves are unknown. Pinnate to distally pinnatifid leaf
fragment (pinnae), imparipinnate, up to 28.8 mm long, 7.5 mm wide, tapering towards
the apex (Fig. 3a, b). The rachis is straight and stout, 0.4-0.6 mm wide (Fig. 3a—f), and
non-grooved. Pinnules attachment ranges from alternate to subalternate (Fig. 3a, b).
Pinnules variable in shape and size. The basalmost preserved pinnule measures 4.1 mm
long and 1.8 mm wide at its base, with an I/w ratio c. 2.3; it is oblong and more or less
falcate, becoming rounded towards the apex of the pinnae. The attachment angle is 63—
69° (Fig. 3a—f). The bases are decurrent, connecting with adjacent pinnules toward the
apex of the pinnae. The margins are entire to slightly undulating, coinciding with position
of the sori); the apex is rounded. Pinnule venation is observable only in the distalmost
pinnules, poorly-defined, consisting of a midvein and lateral veins that fork at least once,
apparently without anastomosis (Fig. 3e). Pinnules bear a total of 2—10 abaxial sori,
arranged alternately to subopposite on each side of the midvein (Fig. 3a, c, d, f). The
indusia are cup-shaped, roughly circular in outline, about 0.6—-0.9 mm in diameter, and
located abaxially (Fig. 3a, c, d, f). At least eight sporangia per sori, circular, with rings
209-379 pm in diameter (Fig. 3c, d, f, g).
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Affinities. Several groups of ferns share the presence of a cup-shaped indusia, as
Dicksoniaceae, Thyrsopteridaceae, Cyatheaceae, and some Dennstaedtiaceae (Kramer
and Green, 1990; Korall et al., 2007). Nevertheless, in most of these taxa, the sporangia
are marginal, and the indusium is formed by both a true indusium and a portion of the
lamina, denominated as a false indusium (Korall et al., 2007). Only Cyatheaceae have
abaxial, cup-shaped (i.e. cyatheoid) indusia that do not include part of the leaf lamina in
its structure (Korall et al., 2007, and cites therein). The sori recognized in Cyatheaceae
indet. are abaxial, with the margin of the lamina not involved in the structure of the
indusium. These are interpreted as true cyatheoid indusia, suggesting affinities with
the scaly tree-ferns. Among this clade of ferns, cyatheoid indusia are recorded in the
genera Cyathea and Alsophila (Korall et al., 2007). Due to the lack of sufficient preserved
information to allow separating these two genera (e.g. spore ultrastructure), we prefer to

leave these materials in open nomenclature.

Comparisons. Putative cyatheaceous ferns are scarce in the Baquerd Group macrofloral
assemblage, represented only by Cyathea cyathifolia (Villar de Seoane) Villar de Seoane
1999, a taxon originally referred to the fossil genus Cladophlebis (Villar de Seoane, 1996),
but later considered comparable to extant Cyathea. Cyatheaceae indet. differs from
Cyathea cyathifolia, reported from the same locality and stratigraphic unit (i.e. Anfiteatro
de Ticé Formation), by the presence of pinnules with secondary veins without divisions,
and sori without indusia in the latest taxon (Villar de Seoane, 1996, 1999). No other fern
from the Baquerd Group preserves cup-shaped indusia (see Archangelsky, 2003, and

Del Fueyo et al., 2007).
Order unknown
Polypodiopsida indet.
Figure 3h—m.

Synonymy.
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2016. Pteridophyte incertae sedis. Passalia et al., 2016, Fig. 6A.
Studied specimens. MPMPB 3236 A, B, C, D, E, F (6 specimens)
Locality. Cerro Bayo locality, Bajo Grande Area, 47°47° 31.7” S, 68° 45 22.4” W.

Horizon. Anfiteatro de Ticé Formation, middle-upper section of Depositional Sequence
1 (probably corresponding to Stratigraphic Levels 5 or 6) sensu Limarino et al. (2012),

upper Aptian.

Description. The description is based on six fragmentary specimens originally coming
from a single rock sample, which are referred to the same taxonomic entity due to their
general morphological similarity, pinnule size and shape, and venation pattern. Complete
leaves are unknown. Pinnate leaf fragments (Fig. 3h, j-I), possibly at least bipinnate (see
MPMPB 3236 B, Fig. 3k), up to 16 mm long and 9 mm wide. The rachis is straight to
flexuous, 0.3-0.4 mm wide, and non-grooved (Fig. 3h, j, k). Pinnule attachment ranges
from alternate to subopposite. Pinnules are 4.5 mm long and 0.9 mm wide, with an l/w
ratio c. 5; they are oblong to slightly falcate, attached at angles of 55—70°. The basiscopic
margin of the pinnules bases is decurrent, but a constriction may be present immediately
below the first pair of basal lobes. The margins are toothed or lobed, abaxially curved
(coriaceous?), and five rounded lobes on each side of the pinnule, with the basalmost
lobes typically the largest. The pinnule apex is rounded, and slightly oriented apically (Fig.
3h-l). Pinnule venation consists of a midvein and lateral veins. The midvein is straight to
slightly recurved, ending below the pinnule apex (Fig. 3i, j, |, m). Lateral venation consists
of five veins on each side (coinciding with the teeth), which fork once at approximately
the same level as the marginal incisions (Fig. 3j, I, m). Lateral veins diverge from the
midvein at angles of 40—65° and reach the margin of the pinnule. Lateral veins alternate;
dissection pattern of venation catadromous (Fig. 3h—k). The fertile structures are not
clearly preserved, but are located abaxially, with up to 10 per pinnule. Each fertile
structure consists of a single circular sorus in each lobe, located near the dichotomy of

the lateral veins (Fig. 3i, I, m).
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Affinities. While its referral to the Polypodiopsida is granted by the presence of fertile
structures abaxial to the pinnules lamina, morphology of the frond, and the lack of detailed

information of the structure of sori, sporangia and spores precludes further comparisons.

Comparisons. Several fern taxa have been reported from the Baquerdé Group that
are worth being compared with Polypodiopsida indet. Species originally referred
to “Gleichenites”, including Korallipteris argentinica (Berry) Vera et Passalia 2012,
Korallipteris feruglioi (Herbst) Vera et Passalia 2012, Korallipteris vegagrandensis
(Herbst) Vera et Passalia 2012 and Gleicheniaceaephyllum san-martini (Halle) Vera et
Passalia 2013, exhibit proportionally wider and shorter pinnules with entire margins, and
bear up to 4 sporangia (Herbst, 1962). Cyathea cyathifolia has simple pinnules with
entire margins and simple, unforked, secondary veins (Villar de Seoane, 1996, 1999), in
contrast to the lobate pinnules with forked secondaries observed in Polypodiopsida indet.
The presence of pinnules with entire margins and cup-shaped indusia in Cyatheaceae
indet. described here allows separating it from Polypodiopsida indet. The species defined
by Herbst (1966) as Baqueroites padulae has pinnules with entire margins bearing
marginally located fertile structures (Herbst, 1966; Carrizo et al., 2018), which contrast
to the abaxial position of these structures in the materials described here. Species of
the fossil genus Cladophlebis Brongniart reported from the Baquerd Group, apart from
lacking information about the reproductive structures, differ from Polypodiopsida indet.
by having larger pinnules, entire to slightly undulating margin, and typically by having
secondary venation with more proximal divisions and with some cases exhibiting more

than one division (Herbst, 1971; Archangelsky, 2003; Carrizo et al., 2012).
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Figure 3. a-g. Cyatheaceae indet. a. General view of specimen MPMPB 3264-A. b. General view of
specimen MPMPB 3264-B. c-d. Detail of MPMPB 3264-A, showing larger pinnules bearing abaxial sori
with cup-shaped indusia. Arrows indicate sori with preserved sporangia. e. Detail of MPMPB 3264-B,
showing distal pinnules with preserved primary and lateral veins. f. Detail of MPMPB 3264-A, showing
distal pinnules bearing sori. g. SEM image of a pinnule of specimen MPMPB 3264-A, showing partially
preserved sporangia rings (arrow). h-m. Polypodiopsida indet. h. General view of specimen MPMPB 3236-
A; i. detail of specimen MPMPB 3236-B, showing morphology of the pinnules and position of sori (arrows).
j- General view of specimen MPMPB3236-C, showing lateral veins (arrows). k. General view of specimen
MPMPB3236-B, showing aligned portions of pinnae. |. General view of specimen MPMPB 3236-E, showing
position of sorus (arrow). m. Detail of specimen MPMPB 3236-E showing forking lateral veins (arrows).
Scale bars: a, k: 5 mm; b, h: 3 mm; c-f, i-j, -m: 1 mm; 1 mm; g: 200 ym.
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CONCLUSIONS

» Three new fern taxa are reported for the Aptian Anfiteatro de Tico Formation (Baquero
Group), increasing the taxonomic diversity of the unit.

* Paramatonia rafaherbstiana sp. nov., represented by eight specimens, is the second
defined species of the fossil genus Paramatonia Miller et Hickey, which was erected
to encompass remains resembling Matonia/Phlebopteris but lacking conclusive
information on their reproductive structures. The new taxon exhibits proximal pinnules
that are triangular in shape, becoming linear to slightly falcate distally, and a high
density of lateral veins. While its referral to the Matoniaceae is tentative, palynological
assemblages from the unit include taxa that may have been produced by this fern
clade, strengthening to this familial proposal.

» A second type of fern, represented by a single specimen (part and counterpart),
is assigned to the Cyatheaceae, based on the presence of abaxial, cup-shaped
(cyatheoid) sori in the pinnules, a feature that distinguishes it from Cyathea cyathifolia
(Villar de Seoane) Villar de Seoane from the same unit.

+ The third type of fern identified in this work is referred to as Polypodiopsida indet.,
characterized by small pinnules with dentate margins and lateral venation with a

single division, with pinnules bearing up to 10 sori on the abaxial side.
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