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Abstract

The Early Cretaceous (Late Hauterivian-Late Albian) Aconeceratidae of the Patagonian Ancles are revised taxonomically and chrono-
logically , based on the reexamination of all available specimens and of most Lower Cretaceous localities of Santa Cruz Province, Argentina. The ty-
pes and figured specimens of previously described species are reillustrated, but some of them appear to be lost. The following species are described:
Prataawnzesras pusggoerrense (FAVRE), Sammutitimoxeras padggoeuscsum BONARELLL, 5. watdsbense (ETHERIDGE), §. afivaamnm KENNEDY & KLINGER,
S. afvitanmwn insignicatatren: subsp. nov., S. cavdiiddaese sp. nov., Sinzeida leanzaici sp. nov., S. piatnitrkiiyi sp.nov., and Kalhseeass talkkonurm gen.
et sp. nov. Sexual dimorphism is indicated or suggested for most species. The affinities with European, African, Australian and Antarctic aconeceratids
are discussed. Thegmeanss WHITEHOUSE and Foffidiifecttd/s BRUNNSCHWEILER are drawn in the synonymy with Sanmartiiocaresss. Sinzawida is
validated at the generic level. The following occurrences are documented: P. pataggoiriesese in the Fauredids witkierss: Ass. Zone (Upper Hauterivian);
S. aftidzaanmm insignicastetewenn in the Colkihdibdes Ass. Zone (Upper Barremian); S. walltlernse, S. affiicamuan:, in the TropacemmAdstsatichiayas Ass. Zone
(upper Lower-Middle Aptian); S. cavdiiddesse and S. piatnitrkyiy: in the Pelbanridoeeas:s dwekkie Ass. Zone (Upper Aptian); Sinzodisa leanzai: in the
Aiolbrersas argentitmwm Ass. Z. (Lower Albian); and Kalbseeass talerdanmwm in the Puzasizz vegaeesiss Ass. Zone (Upper Albian). The S. ppatagoricum
Ass. Zone is early Middle Albian.
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Zusammenfassung

Die friihkretazischen (Oberhauterivium-Olbesalbium) Aconeceratidae der Patagonischen Anden werden nach Studium aller zuganglichen Stlicke
und der meisten Funderte in der Santa Cruz Provinz, Argentinien, taxonomisch und chronologisch revidiert. Die Typen und Urstiicke
von friher beschriebenen Arten werden neu abgebildet, aber einige Stiicke sind anscheinend verloren. Die folgenden Arten werden beschrie-
ben: Prsseavesras pateagomnse (FAVRE), Samvediteveeras peizgyvstioum BONARELLI, S. wellbbnsese (ETHERIGDE), S. affideanmm (KEWNEDY
& KLINEER), S. affitamnr insignikasscivmm . s6p., S. cavditddense . sp., Sinzwida leanzaki A, sp., S. piaintitkpyi n. sp. und Kalseeass talvakeaumm n.
gen. et n. sp. Sexual-Dimoiphistus st fur die meisten Arten wahrscheinlich oder zu vermuten. Die Verwandtschaft mit europaischen, afri-
kanischen, australischen und antarktischen Acomneceratiden wird diskutiert. Thegansediasws WHITHHOUSE und Eoffildibftdls BRONNSCHWEILER sind
synonym mit Sanmariviacerass. Sinzodda wird als Genus anerkannt. Die folgenden Vorkominen werden dokumentiert: P. painggoitiestse in der
Faviedlta wildlersii Ass. Zone (Obeihautetivium); S. affitamum insignitasiaiemm in der Colldhditires Ass. Zone (Oberbarrerium); S walieesse, und
S. affitaonunn cf. affitanvem in der TrepacenmAusisehaticeras Ass. Zone (oberes Unter- bis Mittelaptium); S. casditddesse und S. piiniizigy: i der
Pelvousiiseenss dunsike: Ass. Zone (Oberaptiumm); Sinzotda leanzzi: in der Awdhseeass asgeniionmm Ass. Zone (Unteralbium); und Kobseeass tabdakseniim
in der Puzasifu wegaeeaiss Zone (Oberalbium). Die S. paingpoisicsn Ass. Zone ist frilhes Mittelalbium.
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Resumen

Se revisa taxonomica y cronologicamente a los Aconeceraticlae del Cretacico temprano (Hauteriviano-Albiano) de los Andes Patagonicos,
sobre la base del estudio de todos los ejemplares disponibles y de la mayoria de las localidades del Cretacico inferior de la Provincia de Santa Cruz,
Argentina. Se reilustran los ejemplares tipos e ilustrados de las especies descriptas previamente, con excepcion de algunos aparentemente extra-
viados. Se describen las siguientes especies: Protsooowenmszs pattggnisizsese (FAVRE), Savmmestivnosresss patsegoiviorrn BONARELL, S. wvelshense
(ETHERIDGE), 5. affitammuam KENNEDY & KILUNGER, S. . insigniaustatimm subsp. nov., S. cardliddesse sp. nov., Sinzodiia leanzzivi sp.nov., S. ppiatiiizkyi
sp.nov., y Kollseeass talnkbaumm gen. et sp. nov. Para la mayorfa de las especies descriptas se indica o sugiere la presencia de dimorfismo sexual.
Tambien se discuten las afinidades con los aconeceratidos de Europa, Aftica, Australia y Antartida. Thegarmenias:s WHITEHHOWSE y Eafidtifiorella
BRUNNSCHWEILER son considerados sinonimos de Sammariwinewesss. Sinzwddz es mantenido a nivel generico. Se documentan las siguientes
distribuciones: P. paiaggoisiessse en la Zona de Asociacion de Fauretlls wilkiersi: (Hauteriviano superior); S. affidarnun insignicustesrwon en la Zona de
Asociacion de Colifiditees (Batremiano superior); S. welliieease y S. affitamnimn cf. affitarnin en la Zona de Asociacion de TropauaenmAusstudliceras
(Aptiano inferior-medio); S. cavdlfddpage y S. pibiniizikiyi en la Zona de Asociacion de Pelinsrisoeens:s dexedki: (Aptiano superior); S. leanzaii en la
Zona de Asociacion de Aidhserans arganitiwim (Albiano inferior); y K. talemdeaumrn en la Zona de Asociacion de Puzesiiz vegnersiss. La Zona de
Asociacion de S. paiaggoiniswn corresponde al Albiano medio temprano.

Palabras claves: Ammonoidea, Aconeceratidae, Cretacico inferior, Patagonia, America del Sur.

Contents
Introduction . . . . . . . .. . . e e e e 107
Acknowledgments . . . . . . . ... L 107
Stratigraphy . . . . . . . . .. e 108
Fossil Localities . . . . . . . . . .. . . .. . . ... e 108
A. Lago Belgrano — Lago Namsem area . . . . . . . . ... .. ... ... .......... 108
LRioBelgrano . .. ... ... ... ... ... e 108
2. Chorrillo RIVEra . . . . . . . o o it it e e e e e e e e 109
3. ArroyoChonche . . . . . . .. .. 110
4 VeranadadelaVinca . . ... . ... .. . . . ... ... 110
5.Puesto AStOFga . . . . . . . . i . e e e e e e e e e m
B. Tucu Tucu — Rio Mayerarea . . .. .... ... .. ... 0. m
6. Chorrillo del Medio . . . . . . . . .. .. ... m
Z.LomaPelada . . . . .. . . ... L e m
8.RioMayer . . ... .. .. . . .. .. e e 112
C. Lago San Martin—La Vegaarea . .. ........... ... ... ........ 112
9. Puesto Bajo Comiision . . . . . . . . . ... 112
10. LaSeRalada . . . . . . . . . . e e e e e e e e 112
11—12. Cerro Meseta—La Federica . . . . . . . . . . i i i e e e e e 114
11. Cerro MESEta . . . . . v v vt e e e e e e e e e e e e e e e e e e e e e 114
12 LaFBederica . . . . . . . . . . o i e 115
13. Estancia LaVega . . . . . . .. .. .ottt e 115
D.LagoCardielarea . . .. ... .. ... .. ... e e 118
14.VegaMontesde Oca . . . . . . . . .. . ittt i e 118
15. LaHorqueta . . . . . . . . . . ... e e e e 118
16. Northof Cerro Chara . . . . . ... ... ... ... ... .. ... 118
17.Cerro Chara . . . . . . . . . . ... e 119
Biostratigraphy . . . . . . . . .. .. e e 119
Systematic Descriptions . . . . . . . . . .. L e e e e e 122
Superfamily Haplocerataceae ZITTEL, 1884 . . . . . . . . . .. .. ... . ... ... ... 122
Family Aconeceratidae SPATH, 1923 . . . . . . . . . . . . . . ... ... 122
Genus Protaooowesmsas CASEY, 1954 . . . . . . . . . L . e e e e e e e 123
Protacormenes pattagoiieese (FAVRE, 1908) @ & . . . . .. ... ... ... .. .. 125
Genus Acomsgeeaas HYATT, 1903 . . . . . . o o o 0 i e e e e e e e e e e 130
Genus Sarmvertivnceresas BONARELLE 1921 . . . . . . . . . . . . . ... ... 132
Sanmestioncareras patbggoitieorn BONARELLI 1921 . . . . . . . . . . . .. ... 134
Sanmestionouesas ajfioarrmn cf, aficaoumm KENNEDY 8 KLINGER, 1979 . . . . . . . ... 137
Sarmestiinouesas aficcormm insigmicustertam subsp. nov. Q&Q' . . .. ... 138
Sanmesttoncaresas walkthense (ETHHERIDGE 1892) . . . . . . . . . . . ... ... 144
Sammesttinosesas cardétdesse sp. nov, ?’&&d’f ........................ 148
SarMBLEOBIRIEAS SP. B« - -+« . . .t e e e e e e e e e e e e e e e e 153
SarmerttonmIesas SP. B - - . - . . . e 154

Sarmexttanoereras cf, sp. @ ................................. 156



— 1y —

Genus Sinzmdaa SAZONOVA, 1958 . . . . . . . o o i i e e e e e e e e e 157
Sinzwvina leanzzici sp. nov. ? &P, . 159
Sinzwvida pistoiizediyi sp. nov. @ & O . . . ... 163

Genus Kalboeeasss gen. NOV, . . . . . . . . o i e e e 167
Kalboeeass takmikawnam sp. nov. ?8&@ ........................... 169

Appendix 1: Data and Regression Equations . . . . . . .. ... ... ... .......... 172

Appendix 2: List of Species and Figured Material referred to the Aconeceratidae . . . . . . . . . 175

REfErENCES . . . . . . o o o et i e e e e e e e e e e e e e e e e e e e e 177

Explanation of Plates . . . . . . . . . . . . . ... . 182
Introduction

Aconeceratids have been described or recorded from Hauterivian to Albian strata of many parts of the globe
(see text-fig. 5). In spite of their extensive distribution, however, most species and genera remain known from
isolated and/or fragmentary specimens only. Intraspecific morphological variation, sexual dimorphism, and the
taxonomic significance of most shell features are therefore poorly known.

This situation existed in Patagonia, where only a few aconeceratids have been figured to date (FAvRE 1908;
StoLLEY 1912; BowareLLl & NacEra 1921; Piamnmmzxy 1938; Leanza 1970; Brasco et al. 1980; Nuwwo et al.
1981a). With the exception of Favre’s (1908) material which belongs to Protaccoeeseas:s peinggoisiesse (FAVRE),
the poor external mould described under “c@ppelia (Addffhay) sp.” by Storrev (1912), and three small spe-
cimens referred to “Borissjakoceras™ by NuwLo et al. (1981a) all other Patagonian specimens were ascribed to the
type species of Sanwamstitnoeeas:s BOMARELLL, i. e. S. petaggoiciarm BONARELLI.

The fact that most of the material is poorly preserved or exists of single specimens from different localities
and stratigraphic levels did not help, to clarify the systematics and distribution. This, in turn, inhibited the classi-
fication and affinities of aconeceratids found in other countries.

This situation had prompted our study of a large collection of over 300 specimens of aconeceratids, assem-
bled by the authors. This study includes the re-examination of the type specimens, type localities, and collections
reposited in Museums, Institutes and Companies (cf. Acknowledgments), as well as our own extensive collections
from 17 localities in southwestern Patagonia. Field work was carried out throughout the last 20 years. Riccarp1
visited the Lago San Martin area in 1966—1967 and 1971, Lago Belgrano in 1971, and again in 1973 assisted by
H. VaLicenti. He examined with H. Vavicenti the Lago Cardiel area in 1973, and with E. RowrEri the Es-
tancia La Vega locality in 1975. AcumeEe Urmera visited Lago San Martin in 1978, 1981, Lago Cardiel in 1978 and
Lago Belgrano in 1979 and 1982. MiEmiwa collected in the Lago Cardiel area in 1981—2 and at the Estancia La Vega
locality in 1984. Finally Rumocarpi, RownErr and AGUIRRE URRETA again visited Lago San Martin, Lago Cardiel and
La Vega in 1985.

The associated fauna has partly been described (see description of the stratigraphic sections) or will be descri-
bed in the future under separate or joint authorship.

This paper includes a stratigraphic summary of the area with a detailed description of the sections from which
the fauna was collected, and a systematic part. Two appendixes supplement this work: Appendix 1 includes
statistical data and Regression Equations for bivariate plots of the most abundant taxa; in Appendix 2 we list, as
interpreted by us, all figured material that has been referred thus far to the Aconeceratidae.
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Stratigraphy

The Magallanes or Austral Basin is located on the eastern border of the Patagonian Cordillera. The former
extends over most of southern Patagonia, south of 47° S and was formed in the Late Jurassic. The older units
recognized in this area include Paleozoic sedimentary and metamorphic rocks and Jurassic voleanics. The basin was
filled with chiefly marine Upper Juiassic to Tektiary sediments (see Leanza 1972; RiwearDr & Rowierr 1980).

The Cretaceous is quite well known from a humber of outcrops in the Courdilleran area, and from borehole in
the east. In the southwest, i. e. the internal parts of the basin, the upper levels of the Jurassic volcanics are inter-
bedded with marine rocks of the Zapata Formation, which have yielded Upper Jurassic-Lower Cretaceous inverte-
brate faunas (FerucLIO 1936—7, 1944, 1949; Lmanza 1968; RwcaRDL 1970).

In the platform area (see text-fig. 1) weathering of the volcanic rocks resulted in the continental to marine
sandstones of the Springhill Formation. This formation disconformably overlies the Jurassic El Querado Volcanic
Complex and is generally restricted to the depressions of its irregular surface. The Springhill Formation has an
average thickness of 30—40 m with a maximum of 130—150 m. Locally the basal part or even the entire formation
may be missing. In different wells and outcrops the Springhill Formation has yielded fossils of Tithonian-Valangi-
nian age (RICCARDI 1976, 1977; ARQHANGEIIKY 1977; BALDONI 1979; Biasco et al. 1979; BALDONI & ARCHAN-
GELSKY 1983; KiEiBowiez et al. 1984; BALDONI & TAYLOR 1985),

The volcanic rocks of the El Quemado Complex and/or the psammites of the Springhill Formation are overlain
by marine pelites which are widely distributed throughout the basin. Towards the north in the basin platform
the lower Cretaceous pelites, up to 700 m thick, have been placed in the Rio Mayer Formation. The Rio Mayer
Fotration bears Valanginian-Albian-(Ceneimanian?) fossils (Stanton 1901; Favke 1908; Stouwky 1912; HALLE
1913; BowARELLI & NasERA 1921; CaBRERA 1927; FRENGUELLI 1935; PramNmzky 1938; Rwearpr 1968, 1970,
1984a—b; Lzanza 1970: WATERHOUSE & RimcecARDI 1970; Buasco et al. 1980; Acumkke Usa&ETa & RAMOS
1981a—b; BaLboNt & Ramos 1981; AcuiRRE Ukaema 1981, 1983, 1985, 1986. It is conformably overlain
by 70—300 m of shallow marine to continenatal whitish, greenish and yellowish sandstones with intercalated
conglomerates, i. e. the Rio Belgrane, Rio Tarde, Kachaike and Piedra Clavada formations (see texi-
flg. 1). These grade upward inte 250—500 m of variegated voleanic and pryroclastic rocks of the Pari Aike
or Cardlel formatlons. Marine Upper Cretaceous is mostly restricted to the area south ef 49° 30’ S,

Fossil Localities
A. Lago Belgrano — Lago Nansen area

1. Rio Belgrano (47° 46’ S, 72° 02' W)

Right slope of the valley of the Rio Belgrano, approximately 7 km northeast of Lago Belgrano (text-figs. 3,
4A). The eastward dip of the Lower Cretaceous marine sediments is slightly lower than the topographic slope. The
stratigraphy and ammonites of this area have previously been studied by Hawmsar (in Winwsans 1905) and FAVRE



Text-fig. 1. Lower Cretaceous stratigraphy of west-central

Austral Basin.
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(1908). All available information was later summarized by FrrueLio (1949: 182—i83). Only quite recently has the
geology been studied in detail (Ramos 1979).

The area was visited by two of us in 1971, 1973 (ACR) and 1979, 1982 (MBAW), and the new fossil data
contributed to clarify the ammonite stratigraphy (Riwcarbr 1976, 1984a—Db).

Formation Age Thickness
Rio Belgrano + 200 m Gray to green sandstones. In the upper part coarse and cross-bedded. In the lower part laminated
and with intercalated pelites. Near base, concretions with Haitbbeiriresas sp.
Rio Mayer c400 m Black shales with some beds of sandstones, with calcareous fossiliferous concretions mainly in the
lower part.
Barremian Top 2 m Haitbberiresas sp. and crioceratids.
¢. 190 m above base, Hemihoplitidae indet.
c. 120 m above base, PTetragonitidae indet.
c. 90-110 above base concretions with Praxeonswesasas patggoieiense (FAVRE), Faencbila wiltkiensi
Late Hauterivian (EAVRE), Nautilida, Bebrmopgispapagnrgensiensis (FAVRE), Ostraz sp. and bivalves
c. 50 m above base, concretions with Fausetliz amegicenna (FAVRE)
El Quemado  Middle to Volcanics of dacitic composition.
Late Jurassic.

2. Chorrillo Rivera (48° 00’ S, 72° 04’ W).

Approximately 7 km southeast of headwaters of Rio Roble in the Lago Burmeister area and 3 km
south-southeast of Estancia Rio Roble (text-fig. 3). Access, to the extancia by jeep.
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Although the Cretaceous section crops out all along the valley slopes of Chorrillo (creek) Rivera, the main
outcrops are along the headwaters.

The locality has previously been studied by Leanza (1970; 254) who reported “Wamteliiceras’ yrigoyeni LEANZA
(not found in situ) and “Acanthoceras hoggi!” LEamza from the upper part of the section. The sequence was assigned
to the San Martin Formation and the age was considered to be Cenomanian. AcuvirRe URrera & Ramos (1981b)
restudied the section and the ammonites reported by Leamza (1970) were assigned to Cryptumricoceeass yrgmyeni
(Leanza), and dated as Barremian. They also reported another ammonite fauna which is listed below. These authors
divided the marine sequence in two sections: the lower corresponds to the Rio Mayer Formation and the upper to
the Rio Belgrano Formation, according to the stratigraphic divisions proposed by HarcmEs (1900) and modified by
Ramos (1979) for the northern part of the Austral basin.

The microfauna of the section was studied by Marwvamy & Nawez (1983) and the decapod crustaceans by
Acumrre UrreTA & Ramos (1981a).

Formation Age Thickness

Kachaike 12m Light grayish tuffaceous layers and yellowish sandstones with Niésaniaz sp. and other plant remains.

Rio Belgrano 1100 m Partially covered, gray and reddish-brown coarse grained sandstones with conglomeratic lenses
and abundant silicified trunks.

30m Greenish, medium coarse grained sandstones with diagonal lamination. Frequent bioturbation. At
the top is a level with up to 70 cm large Hiatbberecasas sp.

Rio Mayer Barremian 30m Green shales and medium to fine grained, massive greenish sandstones coarsening upward
sequences, with red epidiagenetic arenaceous concretions, with Hatcbbeieirasas sp., Onypto-
crivzeeas  yrigypeisi  (LBANZA), Sammutitiowecasas it insigmioostauwrm  subsp.  nov.,
Padbeestaurys temaeeeggame (ETHERIDGE), and pterosaur remains.

Im Fine grained greenish sandstones with parallel lamination.
20m Black shales with silty sandstones interbedded at the top and arenaceous concretions with Afiat-
chenideeass syp.
50 m Black shales with two layers of calcareous concretions with Hatthberirasas spp., ancyloceratids
indet., vertebrate remains and decapod crustaceans.
0,15 m Gray to greenish, coarsening upward sandstones, lower half with parallel lamination, upper half
with convolute lamination.
15m Black shales with ammonites: Hatthbeieérasas sp. and indeterminate ancyloceratids (found loose).
—— 0,50 m Gray to greenish, coarsening upward sandstones, lower half with paralfel lamination, upper half
? 0,50 m with convolute lamination.
35m Black shales with some thin layers of limestones with cone-in-come structures and fragmentary
3B m indeterminate bivalves.
?Hauterivian 40 m Black shales, at the top with a level of calcareous concretions and septarias up to 1 m in diameter,
?Hauterivian 40 m with badly preserved big amcyloceratids.
— —_— 19m Black shales interbedded with fine grained greenish sandstones. Poorly exposediandunfossiliferous.
Compiejo EI Middiste La- 80m Tuffs of dacitic and rhyolithic composition

Quemade t6 Jurassie.

3. Arroyo Chonche (48° 02’ S, 72° 05’ W)

South of the saddle which separates the headwaters of Chorrillo Rivera and Arroyo (Stream) Chonche
(text-fig. 3). Well exposed continuous outcrops of section 2.

Similar fossil horizons have been recognized in sections 2 and 3 up to Puesto El Chonche, near to the
junction of the Arroyo Chonche with the Rio Lista.

4. Veranada de la Vinca (48° 05’ S, 72° 11’ W).

At the headwaters of Lista and Blanco (Codorniz) rivers, 10 km southwest of Estancia Rio Roble
(text-fig. 3). Access is only by horse from the Estancia.

This fossil locality was discovered by Proszrmewicz (pers. comm. 1982).

Black shales of the Rio Mayer Formation yielded ?Protaconeceras painggoisessse (Favke) and Fawella
wildkernsi: (FAVRE) associated with indeterminate fragmentary ancyloceratids.
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5. Puesto Astorga (48° 02’ S, 72° 20" W).

Western side of Lago Nansen (text-fig. 3). Access from the Argentine side is by boat.

This fossil locality was discovered by Proszxmwicz (pers. comm. 1978).

The outcrop is poorly exposed downstream of Rio Astorga about 2 km south of Puesto Astorga. Black
shales of the Rio Mayer formation yielded poorly preserved Hatthbeicrasss sp., Sanmarttonctecas afbiccarwen®? s. 1
and indeterminate amcyloceratids.

B. Tucu Tucu — Rio Mayer Area
6. Chorrillo del Medio (48° 18’ S, 72° 00’ W/).

The main outcrops are along the eastern creek bank, approximately 5 km north of its junction with the Rio
Nire and 5 km westward of Estancia La Guillermina (Text-figs. 3,4B). Sections accessible by jeep.
The only fossils previously described were decapod crustaceans (AGUIRRE Urrera, 1983).

Formation Age Thickness
Kachaike Aptian 20m Thin yellowish sandstones interbedded with dark shales with fragmentary Trogaeeam sp.
130 m Not exposed, probably sandy shales.
80 m Yellowish to green cross-bedded sandstones forming cliffs, at the top with abundant plant
remains in interbedded tuff layers.
Rio Belgrano 25m Greenish to gray sandstones, fine grained at the top thinly laminated with red sandy concretions.
Poorly preserved bivalve beds.
Rio Mayer Late Barremian 2 m Black to greenish shales, unfossiliferous.
0.15m Greenish resistant gray sandstones with fragmentary Colbthdidites sp. and plant debris.
3m Black shales interbedded with thin grayish sandstones. Unfossiliferous.
0,40 m Fine grained greenish to gray sandstones, yielding large heteroceratinae ammonites
(Cuéohdiléeys?sp).
>65m Black shales and massive siltstones, in the upper third with calcareous concretions yielding

Culbtididétes volbanesisis ausmatis KLINGER, KAKABADZE & KENNEDY, Sammustitiowecasas affricrrom
instgnitossatstrn subsp. nov., Phyllleeeawis sp., Palbeattacys tervaeerggianae (ETHERIGDE), Hipptgperia
lomgitranna SOWERBY, Protoaiilitassasa pategnitica AGUIRRE URRETA, Emspilabfiitia sp.

7. Lorna Pelada (48° 26’ S, 72° 01' W).

Section situated 6 km to the north-northeast of Estancia Tucu Tucu, on the top of a small hill, previously
known as Bald Mountain (HatcHErR 1903). Access to the Estancia Tucu Tucu is by car by Highway 40
(text-figs. 3,4B).

The section has previously been studied by Biasco et al. (1980) who described Collthditires aff.
C. coldhiasss Djanelidze, }Emericiveeas:s sp., Trogacemmn aff. T. boweebbakik: SOWERBY, “Sanmamtinoceras ppategmri-
cum”™ BowareLLr and Hatthbeiciiaeas santaoroteesse Lsanza. They placed the boundary between the Rio Mayer and
the Rio Belgrano formations in the Upper Barremian. This fauna was partially revised by Acumre Ursera &
KiLINGER (1986) who reported Colldhidizes wulbntesiss auswallis KumnGer, Kaxasapze & KmwNEDY, Fldetevaceras
(Hemrooeeas)s) eleganss Rowomapze, ? Eweritidecass sp., Sanmertiiocveeas (5.) affitewwm: KewneDY & KLINGER,
Tropasssm (Tvopaeesny) sp. and Haithbeicireeas sp. Some crustaceans of this locality were studied by Acuirre URRETA
(1983).

The ammonite fauna occurs mostly in the upper part of the Rio Mayer Formation, near the contact with the
Rio Belgrano Formation, although the latter contains also some ammonites.

Both sequences form a broad anticline plunging to the northeast.

Formation Age Thickness
Rio Belgrano 10m Medium grained greenish sandstones with some lumachelle beds, with fragmentary fossils, e. g
Tomphamates aegniciggmiatus (von KOENEN) and bivalves. .
10 m Medium grained gray to yellowish sandstenes, interbedded with seme shales and

— conglomerates. Unfossiliferous.
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Rio Mayer Early Aptian 30 m Gray shales with hard calcareous concretions interbedded with arenaceous shales with  Tropaeum
{Tropaeum) sp. in the upper third. Some limestones with cone-in-cone structures.
Late Barremian 65 m Black shales with some interbedded yellow to grayish sandstones at the bottom. Upper part

mostly shaly with four levels of small calcareous concretions yielding Colchidites  vulanensis
australis KLINGER, KAKABADZE & KENNEDY, Heteroceras {Heteroceras) elegans ROUCHADZE,
Sanmartinoceras  africanum  insignicostatum subsp. nov., ?Emericiceras sp. and Protocallianassa

patagonica AGUIRRE URRETA.
15 m Unfossiliferous black shales interbedded with fine, grayish sandstones. Bioturbation.
Barremian > 40m Fissile black shales, with two levels of large calcareous concretions, Some septaria with

Hatchericeras ~ sp.

8. Rio Mayer (48° 24' S, 72°' 12' W)

From this area HATCHER (1897: 328) reported a "Series of black, very hard, but much fractured slates with
Ammonites fairly abundant, but not sufficiently well preserved to admit of identification”. He named these beds as
"Mayer River Beds". The area was visited by one of us (ACR) in 1971 to verify the diagnostic features
of the Rio Mayer Formation (see RICCARDI 1971).

On the left bank of the Rio Mayer (Text-fig. 3), 2 km upstream of its junction with Rio Colon, and 6 km west
of Estancia Los Nevados. The partially covered dark shales of the Rio Mayer Formation are intruded by basic rocks.
Immediately to the west these shales are exposed along the banks of a small tributary of the Rio Colon, yielding
crushed ammonites, including ?Sanmartinoceras africanum KENNEDY and KLINGER (Plate 11, fig. 13).

C. Lago San Martin — La Vega area
9. Puesto Bajo Comision (48° 52' S, 72° 09" W).

Upstream of Rio Fosiles approximately 9 km north of Estancia Sierra Nevada, Lago San Martin (text-figs. 3,4C).
Jeep access to Puesto Bajo Comision within 3 km of outcrops.

The section had previously been visited by HALLE (1913, localitiy c of text-fig. 2) who collected the first fossils,
referred by Stolly (1912) to "Ancyloceras™ patagonicum sTOLLEY. Recently, the section was described by rRAmMOS
(1981) and the fossils studied by AGUIRRE URRETA (1981, 1985, 1986) as listed below.

The section was included in the Rio Mayer Formation based on similarity of lithology (NuLLO et al. 1979) and
continuity of outcrop up to the type locality described by HATCHER (1897), situated further north (see text-figure 3).

The fossiliferous section crops out on the southern slope of the arroyo Bajo Comision valley; 3 km upstream of
Puesto Bajo Comision. It composes the core of a tight anticline (Ramos 1981).

Formation Age Thickness
Kachaike Early Albian >40 m Yellowish sandstones and some shales, with lotrigonia rolli (PIATNITZKY) and decapod
crustaceans.
Rio Mayer Late Aptian 36 m Black shales with some layers of calcareous concretions yielding Peltocrioceras deeckei (FAVRE)
4m Basalt
28 m Black shales with a basal level of recrystalized nodules bearing Toxoceratoides sp. cf. T.biplex
(v. KOENEN) and Sanmartinoceras  sp. P.
20 m Essexite sill
Aptian 38 m Black shales with 2 fossiliferous levels; the upper with Toxoceratoides nagerai (LEANZA),
Australiceras  {Australiceras) hallei AGUIRRE URRETA and lytoceratids, and the lower with A. (A)
hallei, Sanmartinoceras  walshense (ETHERIDGE), Sanmartinoceras  africanum cf.  africanum,
Peltocrioceras  deeckei (FAVRE), Enoploclytia sp. and belemnites.
1m Black shales with thin limestone layers with Entolium sp.
>60 m Unfossiliferous black shales.

10 . La Senalada (48° 53' S, 72° 14' W)

Upstream of Rio Fosiles, approximately 4 km north of Estancia Sierra Nevada, Lago San Martin (text-figs. 3,4
C). Jeep access to Puesto La Senalada, 3 km southeast of outcrops.

The section was previously recorded by rRAMOs (1981) and AGUIRRE URRETA (1985, 1986) who studied the
macrofossils listed below. A short account was given by AGUIRRE URRETA & RAMOS (1981a) who reported decapod
crustaceans from this locality. The associated microflora was studied by POTHE de BALDIS & RAMOS (1980, 1983).



