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Abstract

Marine and terrestrial palynomorphs from the Loredas Piojos section of the
Precordillera Basin, western Argentina, were aredyZ he studied section embraces
the upper part of the Lower Devonian Talacasto Rtion and the whole Lower-
Middle? Devonian Punta Negra Formation, which dtutstthe Gualilan Group.
Terrestrial palynomorphs dominate the Lower Devoflialacasto Formation whereas
marine palynomorphs dominate the Lower-Middle? Deso Punta Negra Formation.
Even though palynomorphs are scarce, poorly predeand marked by low diversity,
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they enable, together with previous palynologicbga new biostratigraphic
interpretation for the Devonian units of the GulilGroup. In addition, an age
reassessment of the guide horizon of Keidel (19219,a correlation of sections from
different parts of the basin are provided. Basegalgnological data, the age of the
Talacasto Formation is constrained to the Lochkoiadée Pragian and the age of the
Punta Negra Formation is now considered to beicgsdrto the late Pragian-Emsian,
although a younger age for the uppermost part afdPMegra is possible.

Keywords
Devonian; Argentinean Precordillera; organic-walbytoplankton; miospores;
biostratigraphy.

1. Introduction

Paleobiogeographic particularities of the Devorbasins from Southwestern
Gondwana have greatly hindered regional or widestbatigraphic accuracy based on
faunas. This region, known as the MalvinokaffricaRe (Richter and Richter, 1942),
corresponds to a major marine paleobiogeographtaereloped in circum-polar
austral cool/cold water settings, mainly recogniiedimm the Lower-Middle Devonian
of southern South America, South Africa and Aniaectlt is characterized by the
virtual absence of typical Paleozoic biostratigiaguide groups such as conodonts,
graptolites and goniatites (Boucot and Rachebdf¥3) and the endemism of its
faunas in South American basins, except in theheantost ones. Accordingly,
palynostratigraphy has proven to be critical ineori reach biostratigraphic proposals
for international comparisons and correlationshef Malvinokaffric sedimentary
successions (e.g. Grahn, 2002, 2005; Loboziak agld,\2002; Melo and Loboziak,
2003; Rubinstein et al., 2005, 2008; Troth, 201dgHa et al., 2013). However, in the
Precordillera Basin of central-west Argentina, pla¢ynology of the Lower Devonian

successions is still poorly known.

The Early-Middle Devonian of the Central ArgentPieecordillera is represented by
the Gualilan Group (Baldis, 1975), which includes Talacasto (Padula et al., 1967)
and the Punta Negra (Bracaccini, 1949) formatiBespite their extensive exposures,
the age of these units has been debated for maaglde. Hence, the ages of both
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formations have been proposed based on altermateeofaunistic groups, mainly
brachiopods and trilobites (e.g. Benedetto etl802; Herrera, 1993, 1995; Herrera and
Bustos, 2001; Holloway and Rustan, 2012). Evendghdhe information provided by
these benthic groups has been relevant, in mamgcesmprehensive revisions are
needed, particularly taking into account changdhenstratigraphic range of index taxa,
derived either from new worldwide findings or frage revisions of the units from

which they were originally reported.

The first palynological reports from these Devonuguits were restricted to the
basal part of the Talacasto Formation at Cerrd-delte locality (Le Hérissé et al.,
1997) and two levels of the Punta Negra Formatiaihé Talacasto Creek (Rubinstein,
1999, 2000). Although these papers represent edeyant biostratigraphic studies in
the region, they also include inconsistencies engecies designation that require

further revision.

Recently, more extensive palynological studies ftbenTalacasto and Punta
Negra formations were carried out at Cerro La Ghélnd Talacasto Creek areas (Garcia
Muro et al., 2017). The recorded assemblages, daedrby marine organic walled
microphytoplankton, allow constraining the agelsf Talacasto Formation to the
Lochkovian- probably late Pragian and the lowet pathe Punta Negra Formation to
the early Emsian. Furthemore, the age of the mdmtiezon identified by Keidel (1921)
and Astini (1991) was restricted to the late Pnagiarly Emsian.
Paleobiogeographically, the record of typical Goadan taxa suggested affinities with
this paleocontinent.

In the present contribution, the upper part ofth&acasto Formation and the
complete Punta Negra Formation at Loma de los Bieybere the thickest Devonian
successions crop out, were analyzed. In a relgtbdéigraphic framework controlled by
the Keidel marker horizon, the record of new palggizal data contributes to better
constrain the ages and the stratigraphic relatipesiround the boundary of these units

and to accurately date the guide stratigraphicziborinvolved.
1.1.Geological setting of the Gualilan Group

The Devonian outcrops of the Gualilan Group, exteaihly along the Central

Precordillera, in the Province of San Juan, exteitld a north-south alignment for more
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than 150 km, from Rio Jachal in the north to Rin $aan in the south (Fig. 1). Some
additional outcrops, lateral equivalents to thedowart of the Talacasto Formation,
were recognized in the Province of La Rioja, ne&m9 km to the north of the Jachal
area (Rubinstein et al., 2010; Rustan and Vac&diOa).

The Talacasto Formation overlies the mainly Uppkri@n Los Espejos
Formation by a paraconformity (Astini and Marett®96). To the south, the hiatus
encompasses a Ludlow to lowest Lochkovian interdwever, to the north, near the
Jachal river the Silurian-Devonian boundary hasibbeeognized in the uppermost
interval of the Los Espejos Formation (Benedettal ¢t1992; Carrera et al., 2013;
Garcia Muro et al., 2014a; Garcia Muro and Rubinsg015).. The lower part of the
unit typically displays Lochkovian to Pragian insety bioturbated dark mudstone
levels (Fig. 2), interpreted as an external muddyf@rm with no influence of wave
action and a low sedimentation rate (Astini, 199bwards the top, it passes to sand-
rich deposits influenced by wave action (Astini919Carrera and Rustan, 2015;
Rustén and Balseiro, 2016). The Talacasto Formatasconsidered as a muddy-shelf
depositional system, developed during a high stastni, 1991).

The upper part of the Talacasto Formation containsarly 10 m-thick
distinctive ochre, nodule-bearing fossiliferousihon, interpreted as a marker horizon
by Keidel (1921) and Astini (1991). The Punta Nelgoamation overlies the Talacasto
Formation by a paraconformity that is younger @ tlorth (Salas et al., 2013 and
references therein). In the southern sectionsthea$an Juan river, the Punta Negra
Formation lies directly above Keidel's horizon thgh a 40 m-thick interval of
alternating purple and green pelites (Garcia Maiad.e2017). By contrast, in the Loma
de los Piojos locality (Fig. 1), the Talacasto Fation extends ca. 300 m above
Keidel's horizon (Rustéan, 2016), and the overlyihgita Negra Formation includes at
the lower part ca. 210 m of light green mudstoAesording to the palynological
results at the Cerro La Chilca section (Garcia Mairal., 2017), the layers of the
Talacasto Formation located immediately above Kesdwuarker horizon would be
Pragian to possibly late Pragian in age, in cohtréth the previously proposed early
Emsian age based on brachiopods (Herrera, 1993; Ragtan and Vaccari, 2010b;
Salas et al., 2013; Sterren et al., 2015; Rus@t6;2Cichowolski and Rustan, 2017).
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Toward the top, the Punta Negra Formation coneisascoarser and thicker
succession of intercalated green to blackish-gsaedstones and siltstones (Fig. 2). In
the Loma de Los Piojos section, the Punta Negren&tion is not arrange in such
typical tabular heterolithic rhythmic layers adlie type section in the San Juan river
area. The uppermost part of the unit is coverethbyJpper Carboniferous glacial
diamictite of the Guandacol Formation (Cuerda, 19%5be depositional environment
of the Punta Negra Formation has been extensivetysised and interpreted as
deposits of submarine fans (e.g. Gonzalez Bonofifid5), a submarine fan with storm
events (Herrera and Bustos, 2001), deltaic dep@itstos and Astini, 1997) or shallow
low-energy marine deposits evolving towards tutimdiandstone beds (Edwards et al.,
2009).

The Loma de los Piojos section is located ca. &&nthwest of Jachal citin
this locality, the Talacasto Formation reaches Ih4%he maximum thickness of the
unit. In turn, the Punta Negra Formation is apprately 1000 m thick to the south of
the basin whereas in the surveyed transect istsiceed to nearly 350 m due to a strong
erosive paleorelief filled with the glacial diamiet representing the base of the
Carboniferous Guandacol Formation. On the basiseofrilobiteAcanthopyge
(Lobopygé balliviani (Koztowski, 1923) reported by Rustan and Vaccabil(@a) in the
very same transect, the layers located about 2&Bawve the base of the Punta Negra
Formation were considered Middle Devonian in agekifig into account the lithology,
the stratigraphic position and the brachiopod fasnah asSalopinaandMetaplasia
(L. Benedetto, personal communication), theseatratre correlated with those
reported in a similar stratigraphic position at soeithwest Rio de las Chacritas section

and dated as Emsian by Herrera and Bustos (2001).
2. Materialsand Methods

Fifty palynological samples from the Loma de logj&s locality in an east-west
transect situated at 30° 18,504’ S/68° 47,399 \kevemalyzed. Fifteen samples were
collected from the upper 250 m of the Talacastarfadion and 35 samples from the
lower 320 m of the Punta Negra Formation, thapisauthe erosive discordance of the

base of the Upper Carboniferous Guandacol Forméfimn 2).

The samples were processed in the Palaeopalynbbtdgyratory of IANIGLA,
CCT CONICET Mendoza, Argentina, using the stangeignological HCI-HF-HCI



155
156
157
158
159

160
161
162
163
164
165

166
167
168

169

170
171
172
173
174
175

176
177
178
179
180
181

182
183
184
185

acid maceration techniq&raverse, 2007). The organic residue was sievedig/h a
10 um mesh and, when necessary, oxidized for 1 or 2it@&with nitric acid (HNG).
The palynomorphs were mounted in glycerin jellypasmanent palynological slides
and examined using light microscopy and differdmtigerference contrast (DIC) when

the palynomorphs were transparent.

A set of samples from the Punta Negra Formationghwielded scarce
palynomorphs, was also processed at the Univeskityege, Belgium. The samples
were processed by a similar acid maceration tecieniglthough all of them were
oxidized in low-grade Schulze solution (Hhl&nd KCIQ) and sieved through a 1i2n
mesh. The samples corresponding to each leveiséed in Table 1 and numbered from

1 to 50, from the bottom to the top of the section.

The slides are housed in the palaeopalynologidatmn of IANIGLA, CCT
CONICET Mendoza, Argentina. Each figured palynonhagplocated by slide numbers
and England Finder coordinates between brackets.

3. Results

The Talacasto and the Punta Negra formations dtdhea de los Piojos section,
yielded poorly preserved marine and terrestriggmalbgical assemblages of low
diversity. Palynomorph identifications at the spsadr generic level were possible in a
total of 26 levels, and they are illustrated inufaps 3-5. In the other levels, the
palynomorphs were carbonized, broken and dark btovilack in color, thus hindering

their identification even as a marine or terrektgraup.

The studied section of the Talacasto Formationclwhanges from two meters
below Keidel's horizon up to the top of the forneati nearly 250 m above such
horizon, yielded badly preserved palynomorphs. @sthof the levels, only a few
palynomorphs, mainly miospores, were identifiedy(B). The presence of trilete spores
cf. Verrucosisporitesp. and Rnoxisporitegiondag in the lowermost studied level is
highlighted. The following levels lack biostratigt@cally relevant palynomorphs.

The uppermost studied level of the Talacasto Faamdlevel 15), located
approximately 230 m above Keidel's horizon, yielded most abundant and diversified
assemblage, with 10 miospore species, four orgaaied microphytoplankton species,

and twofresh water acritarchdrilete spores that first appear in the Early @@an, such
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asDibolisporites echinaceu®ictyotriletes emsiensidlorphon and Rnoxisporites
riondae were recognized in this level. This is the omlydl containing some
identifiable marine organic-walled microphytoplamktspecies, such &exallophasis
remotaGroup andvVeryhachium trispinosur@roup, although they are
biostratigraphically widely distributed in Lower IBazoic rocks and thus not useful to

accurately date this part of the section.

The Punta Negra Formation yielded a more diversebatter preserved
palynomorph assemblage than the Talacasto Formdiemarine organic-walled
microphytoplankton was more abundant and diverae the terrestrial palynomorphs.
A few fresh water acritarch taxa are also predeigis( 4 and 5). The lower light green
mudstone-rich interval of approximately 210 m yegld/ery scarce species such as
Schizocystia saharicandEstiastra rugosaUpwards in the sequence, in level 32, close
to the coarser succession of intercalated greagrepwackes and siltstones, some
miospores includin@€ymbosporites proteusccur. Levels 33 to 39 contained some
biostratigraphically relevant organic-walled michgpoplankton species such as
Bimerga paulae@andNavifusa bacillaand the miospor€helinospora verrucata
Morphon. The upper 80 m of the section, below taeb@niferous diamictite of the
Guandacol Formation, yielded poorly preserved patyorphs with no biostratigraphic

value.

The complete list of species recorded in the sed¢t@iven in the appendix. The

corresponding illustrations are depicted in Figug€s.

4. Discussion
4.1.Biostratigraphy

Le Hérissé et al. (1997) studied the lower pathefTalacasto Formation
recording more than 50 species with scarse bigtegihic value. Nevertheless,
according to these authors, the chitinozbaochitina loboiVolkheimer et al., 1986,
the acritarch®emorhethium lappaceutroeblich and Wicander 1974 afahizocystia
pilosa and the trilete spord3ibolisporites echinaceusndDictyotiletes emsiensis
Morphon, would suggest a maximum Lochkovian ageHir part of the unit. Later, the
Silurian/Devonian boundary was recognized withi gimderlying Los Espejos
Formation by Garcia Muro et al. (2014a) based dynpanorphs. These authors dated
the uppermost 6.25 m of the Los Espejos Formatnohtlae basal 31.5 m of the
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Talacasto Formation at the Rio Jachal locality @ashkovian. This age is supported by
the occurrence of the spores $freelispora newportens{€haloner and Streel)
Richardson and Lister 196&. Dictyotriletes emsiensiglorphon,Cymbosporites
paulu® in Wellman (1993) and the phytoplankton speSigsizocystia pilosand
Polyedryxium condensum the upper part of the Los Espejos Formatitneelispora
newportensiss one of the index species of the early LochkoWwtN Biozone defined
by Richardson and McGregor (1986) for the Old RaddStone continent, and also of
the equivalenimicrornatus-newportensiBiozone erected by Streel et al. (1987). This
species was also recorded in the Peri-Gondwaneanteof Spain (Richardson et al.,
2001) and the Moesian Terrane (Steemans and LakR0@4d). The miospores
Dibolisporites echinaceusndBreconisporitesp. from the lower part of the Talacasto

section, would be consistent with that age.

In a recent contribution of Garcia Muro et al. (20X comprehensive revision
of previous palynological data was performed, aga palynological assemblages from
the Talacasto Formation and the lower part of tinet#® Negra Formation, from
different localities, were studied. The lower 1%®frihe Talacasto Formation at the
Cerro La Chilca locality yielded palynomorph taxmgesting a Lochkovias.l. age,
such asSchizocystia pilosandWinwaloeusia distract@Deunff) Deunff 1977, and the
trilete sporeDictyotriletes emsiensiglorphon. The upper 850 m of the sequence
yielded organic-walled microphytoplankton specieshsasPalacanthus ledanoisand
Polyedryxiuncf. P. decorumand spores such Bactyotriletes favosutMcGregor and
Camfield 1976 andKhoxisporites riondagthat would indicate a Pragian to late
Pragian age. According to these findings, the Loeidn/Pragian boundary would
occur in the lowest 15 m of the Talacasto Formadibtne Cerro La Chilca locality.
These results would contradict the age assign#tetstratigraphic unit based on fauna
evidence, in which the Lochkovian/Pragian boundeag generally located hundreds of
meters above the base of the Talacasto Formatmthauppermost part of the unit

was assigned to the Emsian (Herrera, 1993, 1995).

The lowermost level of the Talacasto Formation istitherein, located 2 m
below the guide horizon of Keidel at the Loma defRiojos locality, yielded a few
poorly preserved palynomorphs. However, a speciofi@inoxisporitesiondaeand a
specimen of cfVerrucosisporitesp. were recorded. The oldest record of

?Knoxisporitegiondaecomes from the San Pedro Formation, northern Spated as
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“post-Ludlow-Pridoli?” or, most probably, as easli¢. ochkovian by Cramer and Diéz
(1975) and Rodriguez (1978). Nevertheless, no nesgdfindependent age control was
available. It is noteworthy thakKhoxisporitegiondaeis a common species in the
Pragian/Emsian boundary in Gondwanan and peri-Gandw regions (e.g. Steemans,
1989; Breuer and Steemans, 2013).

The sample from Keidel's horizon (level 2) did pobvide recognizable
palynomorphs, although some phytoclasts and p@ssilspores were recorded. The
remaining section, that consists of the upper 248iedded some miospore specimens,
such as cfAcinosporitesp.,Dibolisporitessp.,Dictyotriletessp., and cf.

Dibolisporites echinaceugven though these taxa are already present in the
Lochkovian and some of them extend higher in thedb&n, their occurrence would
not contradict a possible late Pragian age sugdéstehe lowermost studied levels.

The uppermost studied level (15) from the Talac&stonation yielded
miospores such d3ictyotriletes emsiensiglorphon,Cymbohilatesp. and
Apiculiretusisporasp., as well as additional specimenskn@xisporitesiondae (Fig.

3). This assemblage would be consistent with aRaagian age proposed for the lower
levels that were sampled herein, especially dukd@resence ofKhoxisporites
riondaeand the lack of taxa that first appear in the EmsMoreover, it should be
considered that equivalent levels of the Talackstonation above Keidel’s horizon at
the Cerro La Chilca locality were also interpressdate Pragian based on
palynomorphs (Garcia Muro et al., 2017). Thus Ehesian age assigned for the upper
part of the Talacasto Formation based on faundlesne (e.g. Herrera, 1993), would
not be supported by the palynomorphs recordededt®ma de los Piojos locality. Le
Hérissé et al. (1997) proposed an Emsian ageratadbcated 112 m above the
boundary with the underlying Los Espejos Formatibthe northern Cerro del Fuerte
locality. However, this age was based on doubtfcigsified chitinozoans that need
further revision. Consequently, the Emsian agdHerTalacasto Formation is not based

on trustworthy biostratigraphic data.

Rubinstein (1999, 2000) dated the Punta Negra Ravmexposed in the
northern margin of the Talacasto Creek as EifeGiéwetian based on badly preserved
palynomorphs, of which some were misidentified hsagArkonites bilixud_egault
1973,Emphanisporites annulatddcGregor 1961 an®ferrucosisporites scurrus
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(Taugourdeau-Lantz) Richardson and McGregor 19&bifistein, 1999, p. 15; figure
2). According to Rubinstein (2000), the presencehitinozoans doubtfully assigned as
Fungochitina pilosgCollinson and Scott, 1958) andrcyrochitina lange{(Sommer

and van Boekel, 1964) would point to a middle-lateetian age. Moreover, the
acritarch identified aBimerga bensoniWood 1995 was considered as an element
confirming the Middle Devonian age (Rubinstein, @)@et, a taxonomic revision
reassigned it tBimerga paulad_e Hérissé 2011, restricting its stratigraphicgaio

the Pragian-Emsian interval (Le Hérissé, 2011; Bmatal., 2017; Rubinstein et al., in
press). Thus, a reappraisal of these assemblaggesta an age not younger than
Emsian for the bearing levels. According to GaMiao et al. (2017), the lowest part of
the Punta Negra Formation (40 m), close to the satopation of Rubinstein (1999,
2000), in the Talacasto Creek, would not be oldantEarly Emsian in age due to the
occurrence of marine palynomorphs suclNasifusa bacilla(Molyneux et al., 1996;
Fatka and Brocke, 2008).

The shales and mudstones from the lower part oPtirga Negra Formation at
Loma de los Piojos yielded poorly preserved palyogrhs, some of which could be
reworked. Such is the case of the cryptospatemopyra brevicostaecorded in level
17, which ranges worldwide from the Wenlock to tlrehkovian (Steemans et al.,
2007). The trilete miospotemphanisporites protophanugcorded in level 27, could
also be reworked, as its younger records correspmtite Pridoli (Steemans et al.,
2007). Therefore, the basal part of the formatioul@d not be accurately dated based on

the palynomorphs hereby recognized.

Cymbosporites proteusecorded in level 32, first appears in the Loch&n
MN Zone (Richardson and McGregor, 1986; Streel.el887; Steemans, 1989) and
ranges up to the Emsian (McGregor and Camfield1Bodriguez, 1978). However,
no Emsian stratigraphic markers were found inplaig of the unit and, consequently,

an age younger than Pragian cannot be assumed.

In level 33 from the Punta Negra Formation, twocepens ofBimerga paulae
were recorded. As stated above, this Gondwananesp&ould have a short
biostratigraphic distribution corresponding to thie Pragian-early Emsian, with
records in Brazil (e.g. Le Hérissé, 2011; Mendlai¢auller et al., 2007), Bolivia -as
B. bensonivariant A (Pérez-Leyton, 2007; Wood, 1995)-, Artiyesn -asB. bensonii



315 (Rubinstein, 2000)- and Uruguay (Daners et al.,72®ubinstein et al., in press). Le
316  Hérissé (2011) also pointed out tBatbensoniwould be typically recorded in younger
317 ages, from the late Eifelian to the Givetian stratad that the specimen Bf paulae

318 recognized by Lange (1967) in the Famennian ofim@zonas Basin in Brazil could
319 be considered as reworked. Therefore, the occuerefig. paulaein level 33 would

320 indicate an age restricted to the late Pragiaryéarisian for this part of the unit,

321  approximately 210 m above the base of the PuntaaNegrmation in the Loma de los
322  Piojos section (Fig. 2).

323 A single specimen dfatosporitessp. 1 in Breuer and Steemans (2013) was

324 recorded upward in the section of the Punta Negren&tion, in level 34. According to
325 these authors, this species first appears in ttedidh, wherad.. ovalisis constrained to
326 the Pragian-Emsian. Howevémtosporitessp. 1 in Breuer and Steemans (2013) is only
327  known from Saudi Arabia, thus inhibiting its bi@dtgraphic use. The other recorded
328 species from the same level, suclAashaeozonotriletes chulu€ymatiosphaerap.,

329  Polyedryxiunmsp. and th&eryhachiuntrispinosumGroup, are not germane for

330 determining a precise age.

331 Riculasphaera fissaa species formerly considered to be restrictatdo

332 Lochkovian (e.g. Loeblich and Drugg, 1968&eblich and Wicander, 1976; Wicander,
333  1986; Limachi et al., 1996; Rubinstein et al., 200avrdova et al., 2011), was

334 recorded in level 35This species was also recognized in the PragisimeoT alacasto
335 Formation (Garcia Muro et al., 2017); thus, thiglfihgs would confirm a younger

336  stratigraphic range for this species. Interestinglynau and Racki (1999) illustrate a
337 Pterospermellasp. (Plate IV, 15; p. 260) in the Givetian of Rmldhat actually seems
338 to correspond to Riculasphaera fissapecimen, similar to those illustrated by

339  Rubinstein et al. (2008; fig. 7, 4; p. 180).

340 Few biostratigraphically relevant species, sucNagfusa bacillain level 37,

341  7Knoxisporitegiondaein level 38 andChelinosporaverrucataMorphon in level 39,

342 appear upward in the sectidsavifusa bacillas known in Devonian strata since the
343 Emsian (Molyneux et al., 1996; Fatka and Brock®&@rahn et al., 2013) aril

344  verrucataMorphon last appears in the Emsian (McGregor amaf@ld, 1976; Garcia-
345  Muro et al., 2014b and references therein). Thesstratigraphic interval from levels
346 37 to 39 of the Punta Negra Formation at the Lombos Piojos locality, approximately
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at 230 m above the base of the Punta Negra Formatmuld be restricted to the

Emsian.

Level 40 corresponds to the location in which tiileliite Acanthopyge
bolliviani was collected (Rustan and Vaccari, 2010a; Salak,&013). This taxon is
considered Middle Devonian in South America (Salsal., 2013 and references
therein). Even though the few and poorly presesptes herein recognized, such as
cf. Acinosporitessp.,Dibolisporitessp. andictyotriletessp., are not useful to
accurately date this level, the occurrenc&dtizocystigilosawould not support an

age younger than Early Devonian (Garcia Muro eR8@ll7 and references therein).

The upper part of the section contains palynomotipatswould point to an
Early Devonian age. The acritarch speafesyhachium trispininflatugrand the
miosporeRaistrickiasp., are the most relevant taxa from level 41. Opygermost levels
yielded a few badly preserved palynomorphs wittbistratigraphic value, such as
Lophosphaeridiunsp. andveryhachiuntrispinosumGroup.

4.2.Keidel’s guide horizon and age correlations of Erevonian stratigraphic units

The new palynological information provided here bigmificant implications,
particularly regarding the age and the stratigrapéliationships of Keidel’s guide

horizon and the boundary between the TalacastarenBunta Negra formations.

Keidel’s guide horizon was interpreted to be loda@eund the Pragian-Emsian
boundary. This horizon, which constitutes the tbthe Talacasto Formation at its type
locality at the Talacasto Creek, was initially reéel to the earliest Emsian by Herrera
(1993, 1995). Later, a late Pragian age for this béherwise indicative of the top of
assemblage biozone B of Herrera, was favored byerbe(1995) based on the
brachiopodAustralostrophia penoenskderrera, 1995. However, an early Emsian age
was not excluded when considering the evolutiossage of development of the
median septurm this taxon. The presence of the chitinozBafbochitina bulbosa
(Paris 1981) in the upper part of the Talacastarfation, in the Talacasto Creek, was
mentioned by Le Hérissé et al. (1997). This findivauld support a late Pragian age for
this part of the unit becausailbochitina bulbosas the index species of the
homonymous Interval Range Biozone (Paris et abp20The palynological evidences

provided in this contribution also excludes a plestbmsian age for Keidel s horizon,
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supporting therefore a late Pragian age for sueligtaphic reference, very useful in
the field. Additionally, this bed was correlatedu@®an and Vaccari, 2010b) with the
seismic “marker” 4 of the SG VIl from the basetbie Emsian in Bolivia (Albarifio et
al., 2002, p. 53), which has been related to aesudde of relative sea level after a
strong eustatic fall displayed during the Pragisib4rifio et al., 2002; Alvarez et al.,
2003).

This age constraining of the Keidels bed, enahlesnative interpretations of
the stratigraphic relationships between units coniiog the Gualilan Group. According
to the most accepted stratigraphic scheme, as shomgent faunalistic contributions
by Rustan and collaborators, layers immediatelylgivey the Keidel's bed are laterally
equivalents despite the changes of facies. Howeseent palynological evidence
suggests different ages for the layers overlyirgKkidel’s bed from south to north. An
Emsian age was suggested for the purple and gedié@spin the southern Talacasto
Creek area corresponding to the base of the PuegeaNFormation. Although, at
northern sections, a probably late Pragian agssisraed for the uppermost greenish
mudstones in the Cerro La Chilca section (Garciaodv al, 2017) and for the greenish
gray siltstones and very fine sandstones at theaLdenlos Piojos section (this
contribution), both corresponding to the upper pathe Talacasto Formation. In this
last interpretation, a stratigraphic hiatus immtsligabove the Keidel's bed should be
invoked to explain the diachronism in layers intsacstratigraphic position along the
basin.

This alternative hypothesis suggests that the bbtfee Punta Negra Formation
would not be so broadly diachronic, so that thedsiwpurple and green pelites from the
Talacasto Creek would be lateral equivalents tagytieen pelitic lowest interval of the
Punta Negra Formation at the Loma de los Piojosose@levels 16 to 32 in this
contribution). Meanwhile, they would not have e@lént stratigraphic records in the
Cerro La Chilca section due to the erosion by @mabdiscordance of the
Carboniferous Guandacol Formation. This could erplae absence of late Pragian
layers overlying Keidel's horizon in the TalacaSteek locality, but its occurrence in
the Cerro La Chilca section (Garcia Muro et al]} D0and to the north at the Loma de
los Piojos section (Fig. 11). Further work is nesegg in order to confirm this new
stratigraphic proposal. Although based on scarkapkgical information, it will have

important implications for the classic brachiopadstratigraphic scheme of Herrera
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(1993, 1995). The pioneering biostratigraphic psai® by Herrera allowed the
recognition of Lochkovian and Pragian ages in ttec@dillera strata of the Gualilan
Group that was previously considered exclusivelysiEam New palynological

observations suggest that, particularly the Pragianld be extensively represented.

Additional implications of data presented herewoive the Middle Devonian
age proposed for the Punta Negra Formation in tieaLde los Piojos section, based on
the occurrence of the trilobiscanthopyg€lLobopyge balliviani nearly 245 m above
the base of the unit (Rustan and Vaccari, 20Badas et al., 2013). Although the few
and badly preserved palynomorphs herein recordedidvmt provide enough
evidences to support a Middle Devonian age forphis of the section. In contrast, a
possible Emsian age should not be excluded. Spcitative Emsian assignment would
imply the first Lower Devonian reference for thiotoite A. (L.) balliviani, otherwise
considered a Middle Devonian guide fossil in B@ivBesides, it would confirm the
Emsian age based on brachiopods by Herrera and8(#0201) from equivalent layers

in the Rio de las Chacritas section, to the southwafthe basin.
5. Conclusions

The palynomorphs from the upper part of the TakacBermation, above
Keidel horizon, and the complete Punta Negra Foionaboth from the Loma de los

Piojos locality, were studied.

The upper part of the Talacasto Formation mairgydgd terrestrial

palynomorphs that would suggest an age not youhgerlate Pragian.

The Punta Negra Formation contained a more diyeabkaological assemblage,
with more marine than terrestrial taxa. The lowertig part of the Punta Negra
Formation yielded a few and badly preserved palyorpims consistent with the late
Pragian age proposed for the underling Talacastm&ion. Upwards in the section, in
level 33, the late Pragian/early EmsBimerga paulaeppears. The record Niavifusa
bacilla, ZKnoxisporites riondagandChelinospora verrucatdorphon in the interval
between levels 37 and 39 would confirm an Emsianfagthis part of the unit. The
palynological assemblages of the uppermost paheo$tratigraphic section did not

provide evidence for the age of this part of thi.un



441
442
443
444
445
446

447
448
449
450
451

452

453

454
455
456
457
458
459
460
461
462

463

464
465
466

467

468

Accordingly, based on palynological evidence, the af the Keidel guide
horizon is now constrained to the late Pragiama irewly proposed stratigraphic
interpretation, the stratigraphic interval immedigtabove Keidel’s horizon, would be
Emsian in the southern sections, near TalacastekCcerresponding to the base of
Punta Negra Formation, and to the late Pragianemobrthern sections, near Jachal,

corresponding to the upper part of the Talacastsm&bon.

Although the new biostratigraphic palynologicalalptesented herein,
encourage new stratigraphic interpretations foruhies conforming the Gualilan
Group, biostratigraphic information is still scamed preliminary. Further work is still
necessary to definitively date and correlate tieseations in different parts of the

Precordillera basin.
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823  Organic-walled microphytoplankton

824  Ammonidiunsp. (Fig. 7.B)

825  cf. Baculatireticulatussp. (Fig. 7.G)

826 Bimerga paulad.e Hérissé 2011 (Fig. 7.1 and 7.J)

827  Cordobesia orientaP6thé de Baldis 1977 (Fig. 7.L)

828  Cymatiosphaeraff. C. ledburicain Mullins (2001) (Fig. 7.M)
829  Cymatiosphaera mirabili®eunff 1959 (Fig. 7.N)

830 Cymatiosphaera multisep2eunff 1955 (Fig. 7.0)

831 Cymatiosphaera prismatiqg®eunff) Deunff 1961 (Fig. 8.0)
832  Cymatiosphaera salopendullins 2001 (Fig. 7.P)

833 Cymatiosphaerapp.

834  Dictyotidium dictyotun{Eisenack) Eisenack 1955

835 Dictyotidiumcf. D. variatumPlayford 1977 (Fig. 8.A)
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Dictyotidiumsp. (Fig. 8.B)

Diexallophasis remot&roup Mullins 2001

Divietipellis sp. (Fig. 8.C and 8.D)

Dorsennidium rhomboidiugfDownie) Stancliffe and Sarjeant 1996 (Fig. 8.E)
Dorsennidiunspp.

Dupliciradiatum tenuésonzéalez, Moreno and Playford 2005 (Fig. 8.F)
Duvernaysphaera aranaidé€xamer 1964 (Fig. 8.G)

cf. Duvernaysphaera wilsonbeunff 1964 (Fig. 8.H)

Estiastra culcitawicander 1974 (Fig. 8.K)

Estiastrasp. in Ottone (1996) (Fig. 8.L)

Estiastrasp. (Fig. 8.M)

Evittia sanpetrensig¢Cramer) Lister 1970 (Fig. 8.N)

Fimbriaglomerella divisd_oeblich and Drugg 1968 (Fig. 8.P)
Gorgonisphaeridiunsp. (Fig. 8.Q)

Hoegklintiacf. H. longispinaP6thé de Baldis 1998 (Fig. 8.S)

Leiofusa bernesga@ramer 1964 (Fig. 9.B)

Leiosphaeridiaspp.

Lophosphaeridiunspp.

Melikeriopalla polygonigStaplin) Mullins 2001

Micrhystridiumspp. (Fig. 6.L)

Multiplicisphaeridiumcf. M. rochesterens@Cramer and Diez) Eisenack et al. 1973
(Fig. 9.C)

Multiplicisphaeridiumsp. (Fig. 6.M)
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Navifusa bacilla(Deunff) Playford 1977 (Fig. 9.E)
Neoveryhachium carming€ramer) Cramer 1970

Palacanthus ledanois{Deunff) Playford 1977 (Fig. 9.F)
Palacanthus stelligerurfDeunff) Stancliffe and Sarjeant 1996 (Fig. 9.G)
?Polyedryxium asperui@ramer 1964 (Fig. 9.H)

Polyedryxium embudu@ramer 1964 (Fig. 9.K)

Polyedryxiuncf. P. condensureunff 1971 (Fig. 9.1)
Polyedryxiuncf. P. decorunDeunff 1955 (Fig. 9.J)

Polyedryxium evoluturdeunff 1955 (Fig. 9.L)

Polyedryxium helenast&ramer 1964

Polyedryxium robusturdeunff 1971 (Fig. 9.M)

Polyedryxium simple®eunff 1955 (Fig. 9.N)

Polyedryxiunsp. (Fig. 9.0)

Pterospermella hermosit@ramer) Fensome et al. 1990 (Fig. 9.P)
Pterospermellapp.

Quadraditum fantasticur@ramer 1964 (Fig. 9.Q)

cf. Riculasphaera fisshoeblich and Drugg 1968 (Fig. 10.B)
Schismatosphaeridium longhoper3erning 1981 (Fig. 10.C)
Schismatosphaeridiusp. B in Le Hérissé (1989) (Fig. 10.D)
Stellinium micropolygonaléStockmans and Williere) Playford 1977 (Fig. 10.H)
Stellinium rabiangCramer) Eisenack et al. 1976 (Fig. 10.1)
Veryhachium lairdiiGroup sensu Servais et al. 2007

Veryhachium trispininflatunCramer 1964 (Fig. 10.N)
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Veryhachium trispinosur@roup Servais et al. 2007 (Fig. 6.P)
Villosacapsula setosapellicul@oeblich 1970) Loeblich and Tappan 1976 (Fig Q).
cf. Visbysphaerap. A in Richards and Mullins (2003) (Fig. 10.P)
Fresh water acritarchs

Quadrisporites horridugHennelly) Potonié and Lele 1961 (Fig. 9.R)
Quadrisporites variabiligCramer) Ottone and Rossello 1996 (Fig. 9.S)
Quadrisporitessp. (Fig. 10.M)

Schizocystia pilosdardiné et al. 1972 (Fig. 10.E)

Schizocystia saharicdardiné et al. 1974 (Fig. 10.F)

Miospores

Acinosporitesp. (Fig. 7.A)

cf. Acinosporitesp. (Fig. 6.A)

Ambitisporites avitu¢lorphon Steemans et al. (1996) (Fig. 7.C)
Ambitisporites tripapillatusMoreau-Benoit 1976 (Fig. 7.D)
Ambitisporitessp. (Fig. 6.B)

Apiculiretusispora plicatdAllen) Streel 1967 (Fig. 7.E)
Apiculiretusisporasp. (Fig. 6.C)

Archaeozonotriletes chuly€ramer) Richardson and Lister 1969

cf. Archaeozonotriletes chul€ramer) Richardson and Lister 1969 (Fig. 6.D)
Archaeozonotriletespp.

Artemopyra brevicostBurgess and Richardson 1991 (Fig. 7.F)
Brochotriletes foveolatusaumova 1953 (Fig. 7.H)

Chelinospora verrucatdorphon Garcia Muro et al. (2014b) (Fig. 7.K)



905

906

907

908

909

910

911

912

913

914

915

916

917

918

919

920

921

922

923

924

925

926
927
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Cymbohilatesp. (Fig. 6.E)

Cymbosporites proteddcGregor and Camfield 1976 (Fig. 7.Q)

cf. Cymbosporites verrucostchardson and Lister 1969 (Fig. 7.R)
Cymbosporitespp (Fig. 6.F; Fig. 7.S)

Dibolisporites echinaceud&isenack) Richardson 1965 (Fig. 6.G)
Dibolisporitesspp. (Fig. 6.H)

Dictyotriletes emsiensiglorphon Rubinstein et al. (2005) (Fig. 6.1)
Dictyotriletessp. (Fig. 6.J)

Emphanisporites protophan&&chardson and loannides 1973 (Fig. 8.1)
Emphanisporites rotatudcGregor) McGregor 1973 (Fig. 8.J)
Gneudnaspora divellomed(&€hibrikova) Balme 1988 var. minor Breuer et al020
Hispanaediscusf. H. verrucatugCramer) Burgess and Richardson 1991 (Fig. 8.R)
?Knoxisporites rionda€ramer and Diez 1975 (Fig. 6.K and 8.T)
Latosporitessp. 1 in Breuer (2007) (Fig. 9.A)

Raistrickiasp. (Fig. 9.T)

Retusotriletespp. (Fig. 10.A)

cf. Retusotriletesp. (Fig. 6.N)

cf. Scylasporasp. (Fig. 10.G)

Synorisporites lybicuRichardson and loannides 1973 (Fig. 10.J)
Synorisporites verrucatuRichardson and Lister 1969 (Fig. 10.K)

Tetrahedraletes medinensiar. parvus(Strother and Traverse) Burgess 1991 (Fig.
10.L)
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cf. Verrucosisporitesp. (Fig. 6.0)

Captions

Table. 1. Samples studied per level. Identification numberttiie samples prepared in
the University of Liege, Belgium and in the Palaglgpology Laboratory of IANIGLA,
CCT CONICET Mendoza, Argentina. Fm.: Formation.

Fig. 1. Location and geological map of the study areaarha de los Piojos. Map
modified from Garcia Muro and Rubinstein (2015) &atcia Muro et al. (2017).

Fig. 2. Stratigraphic section of the upper part of the Gasho Formation and the Punta
Negra Formation at the Loma de los Piojos localityh the locations of studied

samples

Fig. 3. Stratigraphic distribution of organic-walled mictopoplankton, fresh water
acritarchs (f.w.a.) and miospores in the Talackstonation at the Loma de los Piojos
section. The black rectangles indicate speciesepoes the grey rectangles are

guestionable occurrences.

Fig. 4. Stratigraphic distribution of the organic-walledcnophytoplankton in the Punta
Negra Formation at the Loma de los Piojos seciite. black rectangles indicate
species presence; the grey rectangles are qudsgamecurrences. *: in Le Heérisse
(1989); -: in Ottone (1996); +: in Richards and M (2003); °: in Mullins (2001).

Fig. 5. Stratigraphic distribution of fresh water acritas¢hw.a.) and miospores in the
Punta Negra Formation at the Loma de los Piojosasecl he black rectangles indicate

species presence; the grey rectangle are quesigooaturrence: in Breuer (2007).
Fig. 6. Recorded species from the Talacasto Formation.

(A) cf. Acinosporitessp., sample 3-9932D (W25/3)

(B) Ambitisporitessp., sample 15-9943E (G46/2)

(C) Apiculiretusisporasp., sample 15-9943E (M27/3)

(D) cf. Archaeozonotrileteshulus sample 12-9941D (Z39)
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(E) Cymbohilatesp., sample 15-9943E (K25/1)

(F) Cymbosporitesp., sample 15-9943E (G30)

(G) Dibolisporitesechinceussample 15-9943E (043/3)

(H) Dibolisporitessp., sample 15-9943C (B32)

() DictyotriletesemsiensisMorphon, sample 15-9943D (G34/2)
(J) Dictyotriletessp., sample 15-9943E (L38/4)

(K) Knoxisporitegiondag sample 15-9943E (M27)

(L) Micrhystridiumsp., sample 15-9943E (F28/3)

(M) Multiplicisphaeridiumsp., sample 15-9943E (F28/3)

(N) cf. Retusotriletesp., sample 15-9943D (L32/4)

(O) cf. Verrucosisporitesp., sample 1-9930D (026/2)

(P) VeryhachiuntrispinosumGroup, sample 15-9943E (K34/2)
Scale bar =20 pum.

Fig. 7. Recorded species from Punta Negra Formation

(A) Acinosporitesp., sample 41-73812 (C33/3)

(B) Ammonidiunsp., sample 37-73824 (Q50)

(C) Ambitisporites avituslorphon, sample 36-73823 (K31/4)
(D) Ambitisporitedripapillatus, sample 37-73824 (S38/4)

(E) Apiculiretusisporgplicata, sample 37-73829 (J32/1)

(F) Artemopyra brevicostasample 17-73782 (X34/2)

(G) cf. Baculatireticulatussp., sample 34-73788 (045/3)

(H) Brochotriletes foveolatysample 41-73819 (E34/1)

(I, J) Bimerga paulagsample 33-73893 (E34/4), 33-73822 (Q36/2)
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(K) Chelinospora verrucatdorphon, sample 39-73826 (K29/1)
(L) Cordobesia orientalsample 33-10091C (J21/2)

(M) Cymatiosphaeraff. C. ledburicg sample 36-73823 (048/4)
(N) Cymatiosphaeranirabilis, sample 36-73823 (J50)

(O) Cymatiosphaera multiseptaample 37-73829 (S48/2)
(P) Cymatiosphaeraalopensissample 33-73822 (G41/2)
(Q) Cymbosporites proteusample 32-73787 (C35/1)

(R) cf. Cymbosporites verrucosusample 38-73825 (T37)
(S) Cymbosporitesp., sample 36-73823 (E36/1)

Scale bar =20 pm.

Fig. 8. Recorded species from Punta Negra Formation
(A) Dictyotidium variatumsample 37-73824 (D39/3)

(B) Dictyotidiumsp., sample 32-73787 (S40/4)

(C) Divietipellis sp., sample 33-73894 (H25/4)

(D) Divietipellis sp., sample 37-73824 (J34)

(E) Dorsennidium rhomboidiupsample 32-73787 (U43/1)
(F) Dupliciradiatum tenugsample 33-73894 (R26/4)

(G) Duvernaysphaera aranaidesample 32-73787 (J33/4)
(H) cf. Duvernaysphaera wilsonisample 37-73824 (C34/2)
(I) Emphanisporites protophanusample 27-73833 (M32/1)
(J) Emphanisporites rotatysample 41-73812 (F35/1)

(K) Estiastra culcita sample 33-73894 (U29)

(L) Estiastrasp. in Ottone (1996), sample 33-10091C (V43/1)
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(M) Estiastrasp., sample 36-73823 (D37/1)

(N) Evittia sanpetrensjssample 37-73824 (U49/2)

(O) Cymatiosphaera prismaticaample 37-10095E (W22)
(P) Fimbriaglomerella divisasample 32-73786 (U38/1)

(Q) Gorgonisphaeridiunsp., sample 36-73823 (X36/2)

(R) Hispanaediscusf. H. verrucatus sample 36-73823 (S47/1)
(S) Hoegklintiacf. H. longisping sample 33-73894 (W48/3)
(T) XKnoxisporitegiondag sample 40-73814 (O31/1)

Scale bar =20 pm.

Fig. 9. Recorded species from Punta Negra Formation

(A) Latosporitessp. 1, sample 34-73788 (T40)

(B) Leiofusa bernesgasample 37-73824 (F41/2)

(C) Multiplicisphaeridiumcf. M. rochesterensesample 37-73829 (K30/1)
(D) Multiplicisphaeridiumsp., sample 36-73823 (V33)

(E) Navifusa bacillasample 37-73824 (U43/4)

(F) Palacanthus ledanoisisample 37-73824 (S45/4)

(G) Palacanthus stelligerunsample 41-73812 (X46/1)

(H) ?Polyedryxium asperunsample 37-73824 (N48/3)

(1) Polyedryxiuncf. P. condensumsample 35-73790 (H29/4)
(J) Polyedryxiumcf. P. decorum sample 37-73824 (P44/3)
(K) Polyedrydium embuduymample 36-73823 (F45/4)

(L) Polyedryxiumevolutum sample 36-73823 (M48)

(M) Polyedryxium robustupsample 36-73823 (P36)
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(N) Polyedryxium simplexsample 36-73823 (S28/2)

(O) Polyedryxiumsp., sample 36-73828 (P39/3)

(P) Pterospermella hermositgample 33-73894 (N36/1)

(Q) Quadraditum fantasticupsample 27-73833 (X31/2)

(R) Quadrisporitescf. Q. horridus, sample 35-73790 (R49/1)
(S) Quadrisporites variabilissample 37-73824 (J33/1)

(T) Raistrickiasp., sample 41-73812 (K41)

Scale bar =20 pm.

Fig. 10. Recorded species from Punta Negra Formation
(A) Retusotriletesp., sample 41-73812 (E48)

(B) cf. Riculasphaerdissa sample 35-73790 (Q51/2)

(C) Schismatosphaeridiufonghopensesample 27-73833 (X31/3)
(D) Schismatosphaeridiusp. B, sample 33-73827 (U35/1)
(E) Schizocystigilosa sample 40-73814 (R34/1)

(F) Schizocystia saharicaample 35-73790 (V38/2)

(G) cf. Scylasporasp., sample 33-73894 (M45/4)

(H) Stellinium micropolygonalesample 32-73786 (K35)

(1) Stellinium rabianssample 37-73824 (M44/3)

(J) Synorisporites lybicysample 27-73833 (051)

(K) Synorisporites verrucatysample 27-73833 (M37/3)

(L) Tetrahedraletes medinensiar. parvus sample 27-73833 (0O30/3)
(M) Quadrisporitessp., sample 35-73789 (R38/1)

(N) Veryhachium trispininflatupsample 41-73812 (041/3)
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(O) Villosacapsula setosapelliculaample 37-73824 (G34)
(P) cf. Visbysphaerap. A, sample 33-73827 (G29/2)
Scale bar =20 pum.

Fig. 11. Correlation scheme of the studied sections ofahalilan Group based on
phytoplankton and miospores assemblages (Garcia btul., 2017 and this

contribution). Loch.: Lochkovian; E: Emsian.



Level here

Fm. simplified Argentina| Belgium
1 9930
2 9931
3 9932
4 9933
5 9934
6 9935
7 9936
(@]
% 8 9937
<
9 9938
10 9939
11 9940
12 9941
13 9942
14 9960
15 9943
16 10076
73782
17 10074 73783
18 10075
19 10077
o
é? 20 10078 73815
£ 21 10079
c
o
22 10080 73816
23 10081
24 10082 73817
25 10083 73818




26 10084
27 10085 73833
28 10086 73784
29 10087
30 10088 73821
31 10089 73785
73786
73787
32 10090 73791
73792
73822
73827
33 10091 73894
73893
34 10092 73788
73789
35 10093 23790
73823
36 10094 73828
73824
37 10095 23829
73825
38 10096 73830
39 10097 73826
40 10108 73814
73812
73813
41 10098 73819
73820
42 10099 73831
43 10100 73832
44 10101
45 10102 73834
46 10103
47 10104
48 10105 73835
49 10106




ACCEPTED MANUSCRIPT

50 10107 73836




£
[
o«
2,
o
o
o«
k=]
©
=]
©
£
S
3

Las Aguaditas Fm.

- Los Azules Fm.

% Los Espejos Fm.
i La Chilca Fm.

-~

Punta Negra Fm.
[I]]]]] Talacasto Fm.

[N
>
o
O
o
N
[=
[
j=2]
©
[

[:] Quaternary
% Paleogene

Ffiﬁ San Juan Fm.

Niquivi

Rio Colorado

critas

e N T s

edwey) e7 ap Bligig:

io de las Cha

11 _______________:R

5 km

—_

(o}
—-30°15'

A 1TTIT L |
.-“--_-m

QOOCKRRNY







Talacasto Creek

40m

35m

30m

25m

20m

Early Emsian

15m

10m

Punta Negra Formation

00—

Talacasto
Fm.

[ shales and mudstones

[_] Silstones and fine sandstones
Wackes and siltstones
Sandstones

Stratificated sandstones
Conglomerates

<:| Diamictites

Coquinas

[@ @] Guide horizon of Keidel (1921)
Fossiliferous nodules

S «<—>»N

Cerro La Chilca

Guandacol Fm.
900 m
800 m

700 m

500 m

400 m

300 m

Talacasto Formation

200 m

100 m

0

Pragian - late Pragian

Loch.]

Los Espejos Fm.

Loma de los Piojos

Punta Negra Fm.

Talacasto Formation

?

:E:

Pragian - late Pragian




Guandacol Fm.—¢ PSS

 [EEEE===== @32 ®-33—
€
. 031
e 30
o
[
z 029
®28
©
< ®27
E 025 026 2%
o

Fm

Talacasto

100 m

- Shales and mudstones
I:l Silstones and fine sandstones
Wackes and siltstones
Sandstones
E=S Stratificated sandstones
Conglomerates
Diamictites
Coquinas
[@@] Guide horizon of Keidel (1921)
Fossiliferous nodules

o Palynological productive samples

10m

o Palynological barren samples

F

Negra

Punta

050

049

048

047

046
045

044

043
042

41

040

®39

038
037

036
035

034

033



Species Level

Upper part of Talacasto Formation
i [ 3] 4] 7] 8] 9112

Diexallophasis remota Group
Micrhystridium sp.
Muiltiplicisphaeridium sp.
Veryhachium trispinosum Group

f.w.a.|Phytoplankton

Quadrisporites spp.
cf. Schizocystia sp.

Miospores

?Knoxisporites riondae

cf. Verrucosisporites sp.

cf. Acinosporites spp.
Dibolisporites spp.
Dictyotriletes spp.
Dibolisporites echinaceus

cf. Archaeozonotriletes chulus
Ambitisporites sp.
Apiculiretusispora sp.
Cymbosporites sp.
Cymbohilates spp.
Dictyotriletes emsiensis Morphon
Retusotriletes sp.




Species Level

Punta Negra Formation

Phytoplankton

Veryhachium trispinosum Group
Lophosphaeridium spp.
Cymatiosphaera spp.
Diexallophasis remota Group
Pterospermella spp.
Leiosphaeridia spp.
Micrhystridium spp.
Quadraditum fantasticum
Schismatosphaeridium longhopense
Melikeriopalla polygonia
Dictyotidium spp.
Polyedryxium spp.
Dictyotidium cf. D. variatum
Dorsennidium spp.
Dorsennidium rhomboidium
Duvernaysphaera aranaides
Fimbriaglomerella divisa
Stellinium micropolygonale
Veryhachium lairdii Group
Gorgonisphaeridium spp.
Divietipellis spp.

Evittia sanpetrensis
Schismatosphaeridium sp. B *
Pterospermella hermosita
Polyedryxium cf. P. decorum
Estiastra culcita

Polyedryxium simplex
Bimerga paulae

Cordobesia oriental
Cymatiosphaera salopensis
Dupliciradiatum tenue
Estiastra sp. -

Hoegklintia cf. H. longispina
cf. Visbysphaera sp. A +
Baculatireticulatus sp.
Multiplicisphaeridium spp.
Estiastra spp.

cf. Riculasphaera fissa
Polyedryxium cf. P. condensum
Polyedryxium embudum
Stellinium rabians
Polyedryxium evolutum
Cymatiosphaera aff. C. ledburica ©
Cymatiosphaera mirabilis
Polyedryxium robustum
Polyedryxium helenaster
?Polyedryxium asperum
Ammonidium sp.
Cymatiosphaera multisepta
Cymatiosphaera prismatica
Dictyotidium dictyotum

cf. Duvernaysphaera wilsonii
Leiofusa bernesgae
Multiplicisphaeridium cf. M. rochesterense
Navifusa bacilla
Neoveryhachium carminae
Palacanthus ledanoisii
Villosacapsula setosapellicula
Palacanthus stelligerum
Veryhachium trispininflatum
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Species Level

Punta Negra Formation

f.w.a.

Schizocystia saharica
Schizocystia pilosa
Quadrisporites spp.
Quadrisporites cf. Q. horridus
Quadrisporites variabilis

Miospores

Retusotriletes spp.
Gneudnaspora divellomedia
Artemopyra brevicosta
Ambitisporites spp.

Dictyotriletes sp.

Dibolisporites sp.
Tetrahedraletes medinensis var. parvus
Synorisporites lybicus
Chelinospora spp.
Archaeozonotriletes chulus
Emphanisporites protophanus
Synorisporites verrucatus
Archaeozonotriletes spp.
Cymbosporites proteus

cf. Scylaspora sp.

Latosporites sp. 1 e
Emphanisporites rotatus
Ambitisporites avitus Morphon
Cymbosporites sp.
Hispanaediscus cf. H. verrucatus
Acinosporites sp.

Dictyotriletes emsiensis Morphon
Ambitisporites tripapillatus
Apiculiretusispora plicata
?Knoxisporites riondae

cf. Cymbosporites verrucosus
Chelinospora verrucata Morphon
Brochotriletes foveolatus
Raistrickia sp.
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Highlights

* Devonian palynological assemblages from the Argentinian Precordilleraare
presented

* Marine and terrestrial palynomorphs suggest a late Pragian to Emsian age

* The age of the guide horizon of Keidel is constrained to the late Pragian

« Paynological data enable a new biostratigraphic frame for the Devonian units





