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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: 
Protaconeceras patagoniense (FAVRE), Sanmartinoceras patagonicum BONARELLI, 5. walshense (ETHERIDGE), S. africanum KENNEDY & KLINGER, 
S. africanum insignicostatum subsp. nov., S. cardielense sp. nov., Sinzovia leanzai sp. nov., S. piatnitzkyi sp.nov., and Koloceras talenkanum gen. 
et sp. nov. Sexual dimorphism is indicated or suggested for most species. The affinities with European, African, Australian and Antarctic aconeceratids 
are discussed. Theganeceras WHITEHOUSE and Eofalciferella BRUNNSCHWEILER are drawn in the synonymy with Sanmartinoceras. Sinzovia is 
validated at the generic level. The following occurrences are documented: P. patagoniense in the Favrella wilckensi Ass. Zone (Upper Hauterivian); 
S. africanum insignicostatum in the Colcbidites Ass. Zone (Upper Barremian); S. walshense, S. africanum, in the Tropaeum-Australiceras Ass. Zone 
(upper Lower-Middle Aptian); S. cardielense and S. piatnitzkyi in the Peltocrioceras deeckei Ass. Zone (Upper Aptian); Sinzovia leanzai in the 
Aioloceras argentinum Ass. Z. (Lower Albian); and Koloceras talenkanum in the Puzosia vegaensis Ass. Zone (Upper Albian). The S. patagonicum 
Ass. Zone is early Middle Albian. 
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Zusammenfassung 
Die friihkretazischen (Oberhauterivium-Oberalbium) Aconeceratidae der Patagonischen Anden werden nach Studium aller zuganglichen Stiicke 

und der meisten Fundorte in der Santa Cruz Provinz, Argentinien, taxonomisch und chronologisch revidiert. Die Typen und Urstiicke 
von frviher beschriebenen Arten werden neu abgebildet, aber einige Stiicke sind anscheinend verloren. Die folgenden Arten werden beschrie-
ben: Protaconeceras patagoniense (FAVRE), Sanmartinoceras patagonicum BONARELLI, S. walshense (ETHERIGDE), S. africanum (KENNEDY 
&: KLINGER), S. africanum insignicostatum n. ssp., S. cardielense n. sp., Sinzovia leanzai n. sp., S. piatnitzkyi n. sp. und Koloceras talenkanum n. 
gen. et n. sp. Sexual-Dimorphismus ist fur die meisten Arten wahrscheinlich oder zu vermuten. Die Verwandtschaft mit europaischen, afri-
kanischen, australischen und antarktischen Aconeceratiden wird diskutiert. Theganeceras WHITEHOUSE und Eofalciferella BRUNNSCHWEILER sind 
synonym mit Sanmartinoceras. Sinzovia wird als Genus anerkannt. Die folgenden Vorkommen werden dokumentiert: P. patagoniense in der 
Favrella wilckensi Ass. Zone (Oberhauterivium); S. africanum insignicostatum in der Colchidites Ass. Zone (Oberbarremium); S walshense, und 
5. africanum cf. africanum in der Tropaeum-Australiceras Ass. Zone (oberes Unter- bis Mittelaptium); S. cardielense und S. piatnitzkyi in der 
Peltocrioceras deeckei Ass. Zone (Oberaptium); Sinzovia leanzai in der Aioloceras argentinum Ass. Zone (Unteralbium); und Koloceras talenkanum 
in der Puzosia vegaensis Zone (Oberalbium). Die S. patagonicum Ass. Zone ist friihes Mittelalbium. 

Sch l i i s se lworter : Ammoniten — Aconeceratidae — Unter-Kreide — Patagonien — Siid Amerika. 
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Resumen 

Se revisa taxonomica y cronologicamente a los Aconeceratidae del Cretacico temprano (Hauteriviano-Albiano) de los Andes Patagonicos, 
sobre la base del estudio de todos los ejemplares disponibles y de la mayorfa 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: Protaconeceras patagoniense (FAVRE), Sanmartinoceras patagonicum BONARELLI, S. walshense 
(ETHERIDGE), 5. africanum KENNEDY & KLINGER, S. a. insignicostatum subsp. nov., S. cardielense sp. nov., Sinzovia leanzai sp.nov., S. piatnitzkyi 
sp.nov., y Koloceras talenkanum 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, Africa, Australia y Antartida. Theganeceras WHITEHOUSE y Eofalciferella 
BRUNNSCHWEILER son considerados sinonimos de Sanmartinoceras. Sinzovia es mantenido a nivel generico. Se documentan las siguientes 
distribuciones: P. patagoniense en la Zona de Asociacion de Favrella wilckensi (Hauteriviano superior); S. africanum insignicostatum en la Zona de 
Asociacion de Colchidites (Barremiano superior); S. walshense y S. africanum cf. africanum en la Zona de Asociacion de Tropaeum-Australiceras 
(Aptiano inferior-medio); S. cardielense y S. piatnitzkyi en la Zona de Asociacion de Peltocrioceras deeckei (Aptiano superior); S. leanzai en la 
Zona de Asociacion de Aioloceras argentinum (Albiano inferior); y K. talenkanum en la Zona de Asociacion de Puzosia vegaensis. La Zona de 
Asociacion de S. patagonicum corresponde al Albiano medio temprano. 

Palabras c laves : Ammonoidea, Aconeceratidae, Cretacico inferior, Patagonia, America del Sur. 
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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 1 9 1 2 ; BONARELLI & NAGERA 1 9 2 1 ; PIATNITZKY 1 9 3 8 ; LEANZA 1 9 7 0 ; BLASCO et al . 1 9 8 0 ; N U L L O et al . 

1981a). With the exception of FAVRE'S (1908) material which belongs to Protaconeceras patagoniense (FAVRE), 

the poor external mould described under "tOppelia (Adolphia) sp." by STOLLEY (1912), and three small spe-
cimens referred to "Borissjakoceras" by N U L L O et al. (1981a) all other Patagonian specimens were ascribed to the 
type species of Sanmartinoceras BONARELLI, i. e. S. patagonicum 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 2 0 years. RICCARDI 

visited the Lago San Martin area in 1 9 6 6 — 1 9 6 7 and 1 9 7 1 , Lago Belgrano in 1 9 7 1 , and again in 1 9 7 3 assisted by 
H. VALICENTI. He examined with H. VALICENTI the Lago Cardiel area in 1 9 7 3 , and with E. ROLLERI the Es-
tancia La Vega locality in 1 9 7 5 . AGUIRRE URRETA visited Lago San Martin in 1 9 7 8 , 1 9 8 1 , Lago Cardiel in 1 9 7 8 and 
Lago Belgrano in 1 9 7 9 and 1 9 8 2 . MEDINA collected in the Lago Cardiel area in 1 9 8 1 — 2 and at the Estancia La Vega 
locality in 1 9 8 4 . Finally RICCARDI, ROLLERI 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. 

Field work and laboratory research were financed by the Consejo Nacional de Investigaciones Cientificas y Tecnicas de la 
Republica Argentina. 
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France; H. IMMEL, Institut fur Palaontologie und Historische Geologie, Miinchen, Germany;, E. KEMPER, Bundesanstalt fur Bodenforschung, 
Hannover, Germany; H. C. KLINGER, Department of Invertebrate Palaeontology, South African Museum, Cape Town, South Africa; 
C. MACELLARI, University of South Carolina, Columbia, USA; J . V. PLOSZKIEWICZ & H. ARBE, Yacimientos Petroliferos Fiscales (YPF), 
Argentina; J . B. QUARTINO, C. A. RINALDI and P. MARSHALL, C I R G E O , Buenos Aires, Argentina; V. A. Ramos, G. MARIN and M. A. 
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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 volcanics. The basin was 
filled with chiefly marine Upper Jurassic to Tertiary sediments (see LEANZA 1972; RICCARDI & ROLLERI 1980). 

The Cretaceous is quite well known from a number of outcrops in the Cordilleran 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 (FERUGLIO 1 9 3 6 — 7 , 1 9 4 4 , 1 9 4 9 ; LEANZA 1 9 6 8 ; RICCARDI 1 9 7 0 ) . 

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 Quemado Volcanic 
Complex and is generally restricted to the depressions of its irregular surface. The Springhill Formation has an 
average thickness of 3 0 — 4 0 m with a maximum of 1 3 0 — 1 5 0 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 1 9 7 6 , 1 9 7 7 ; ARCHANGELSKY 1 9 7 7 ; BALDONI 1 9 7 9 ; BLASCO et al. 1 9 7 9 ; BALDONI & ARCHAN-

GELSKY 1 9 8 3 ; KIELBOWICZ et al . 1 9 8 4 ; BALDONI & TAYLOR 1 9 8 5 ) . 

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 
Formation bears Valanginian-Albian-(Cenomanian?) fossils (STANTON 1901; FAVRE 1908; STOLLEY 1912; HALLE 

1 9 1 3 ; BONARELLI & NAGERA 1 9 2 1 ; CABRERA 1 9 2 7 ; FRENGUELLI 1 9 3 5 ; PIATNITZKY 1 9 3 8 ; RICCARDI 1 9 6 8 , 1 9 7 0 , 

1984a—b; LEANZA 1970; WATERHOUSE & RICCARDI 1970; BLASCO et al. 1980; AGUIRRE URRETA & RAMOS 

1981a—b; BALDONI & RAMOS 1981; AGUIRRE URRETA 1981, 1983, 1985, 1986. It is conformably overlain 
by 70—300 m of shallow marine to continental whitish, greenish and yellowish sandstones with intercalated 
conglomerates, i. e. the Rio Belgrano, Rio Tarde, Kachaike and Piedra Clavada formations (see text-
fig. 1). These grade upward into 250—500 m of variegated volcanic and pryroclastic rocks of the Pari Aike 
or Cardiel formations. Marine Upper Cretaceous is mostly restricted to the area south of 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 HAUTHAL (in WILCKENS 1 9 0 5 ) and FAVRE 
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Text-fig. 1. Lower Cretaceous stratigraphy of west-central 
Austral Basin. 
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( 1 9 0 8 ) . All available information was later summarized by F E R U G L I O ( 1 9 4 9 : 1 8 2 — 1 8 3 ) . Only quite recently has the 
geology been studied in detail (RAMOS 1 9 7 9 ) . 

The area was visited by two of us in 1971, 1973 (ACR) and 1979, 1982 (MBAU), and the new fossil data 
contributed to clarify the ammonite stratigraphy (RICCARDI 1 9 7 6 , 1 9 8 4 A — B ) . 

Formation Age Thickness 

Rio Belgrano 

Rio Mayer 

Barremian 

Late Hauterivian 

El Quemado Middle to 
Late Jurassic. 

+ 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 Hatchericeras sp. 

c 400 m Black shales with some beds of sandstones, with calcareous fossiliferous concretions mainly in the 
lower part. 
Top 2 m Hatchericeras sp. and crioceratids. 
c. 190 m above base, Hemihoplitidae indet. 
c. 120 m above base, ?Tetragonitidae indet. 
c. 90-110 above base concretions with Protaconeceras patagoniense (FAVRE), Favrella wilckensi 
(FAVRE), Nautilida, Belemnopsispatagoniensis (FAVRE), Ostrea sp. and bivalves 
c. 50 m above base, concretions with Favrella americana (FAVRE) 

1000 m Volcanics of dacitic composition. 

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 "Mantelliceras"yrigoyeni LEANZA 

(not found in situ) and "Acanthoceras hoggi" LEANZA from the upper part of the section. The sequence was assigned 
to the San Martin Formation and the age was considered to be Cenomanian. A G U I R R E U R R E T A & R A M O S (1981b) 
restudied the section and the ammonites reported by LEANZA (1970) were assigned to Cryptocricoceras yrigoyeni 
(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 H A T C H E R (1900) and modified by 
R A M O S (1979) for the northern part of the Austral basin. 

The microfauna of the section was studied by M A L U M I A N & N A N E Z (1983) and the decapod crustaceans by 
A G U I R R E U R R E T A & R A M O S (1981a). 

Formation Age 

Kachaike 
Rio Belgrano 

Rio Mayer Barremian 

Thickness 

12 m 
- 1 0 0 m 

30 m 

30 m 

3 m 
20 m 

50 m 

0,15 m 

15 m 

? 0,50 m 

35 m 

?Hauterivian 40 m 
10m 

Complejo El Middle to La- 80 m 
Quemado te Jurassic. 

Light grayish tuffaceous layers and yellowish sandstones with Nilssonia sp. and other plant remains. 
Partially covered, gray and reddish-brown coarse grained sandstones with conglomeratic lenses 
and abundant silicified trunks. 
Greenish, medium coarse grained sandstones with diagonal lamination. Frequent bioturbation. At 
the top is a level with up to 70 cm large Hatchericeras sp. 
Green shales and medium to fine grained, massive greenish sandstones coarsening upward 
sequences, with red epidiagenetic arenaceous concretions, with Hatchericeras sp., Crypto-
crioceras yrigoyeni (LEANZA), Sanmartinoceras africanum insignicostatum subsp. nov., 
Palaeastacus terraereginae (ETHERIDGE), and pterosaur remains. 
Fine grained greenish sandstones with parallel lamination. 
Black shales with silty sandstones interbedded at the top and arenaceous concretions with Hat-
chericeras sp. 
Black shales with two layers of calcareous concretions with Hatchericeras spp., ancyloceratids 
indet., vertebrate remains and decapod crustaceans. 
Gray to greenish, coarsening upward sandstones, lower half with parallel lamination, upper half 
with convolute lamination. 
Black shales with ammonites: Hatchericeras sp. and indeterminate ancyloceratids (found loose). 
Gray to greenish, coarsening upward sandstones, lower half with parallel lamination, upper half 
with convolute lamination. . 
Black shales with some thin layers of limestones with cone-in-cone structures and fragmentary 
indeterminate bivalves. 
Black shales, at the top with a level of calcareous concretions and septarias up to 1 m in diameter, 
with badly preserved big ancyloceratids. 
Black shales interbedded with fine grained greenish sandstones. Poorly exposedandunfossiliferous. 
Tuffs of dacitic and rhyolithic composition 

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 P L O S Z K I E W I C Z (pers. comm. 1 9 8 2 ) . 

Black shales of the Rio Mayer Formation yielded ?Protaconeceras patagoniense (FAVRE) and Favrella 
wilckensi (FAVRE) associated with indeterminate fragmentary ancyloceratids. 



— I l l — 

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 PLOSZKIEWICZ (pers. comm. 1 9 7 8 ) . 

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 Hatchericeras sp., Sanmartinoceras africanum? s. 1. 
and indeterminate ancyloceratids. 

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 , 4 B ) . Sections accessible by jeep. 

The only fossils previously described were decapod crustaceans ( A G U I R R E URRETA, 1 9 8 3 ) . 

Formation 

Kachaike 

Rio Belgrano 

Rio Mayer 

Age Thickness 

Aptian 20 m 
130 m 
80 m 

25 m 

Late Barremian 2 m 
0.15 m 
3 m 
0,40 m 

> 65 m 

Thin yellowish sandstones interbedded with dark shales with fragmentary Tropaeum sp. 
Not exposed, probably sandy shales. 
Yellowish to green cross-bedded sandstones forming cliffs, at the top with abundant plant 
remains in interbedded tuff layers. 
Greenish to gray sandstones, fine grained at the top thinly laminated with red sandy concretions. 
Poorly preserved bivalve beds. 
Black to greenish shales, unfossiliferous. 
Greenish resistant gray sandstones with fragmentary Colchidites sp. and plant debris. 
Black shales interbedded with thin grayish sandstones. Unfossiliferous. 
Fine grained greenish to gray sandstones, yielding large heteroceratinae ammonites 
{Colchidites} sp). 
Black shales and massive siltstones, in the upper third with calcareous concretions yielding 
Colchidites vulanensis australis KLINGER, KAKABADZE & KENNEDY, Sanmartinoceras africanum 
insignicostatum subsp. nov., Phylloceras sp., Paleastacus terraereginae (ETHERIGDE), Hoploparia 
longimana SOWERBY, Protocallianassa patagonica AGUIRRE URRETA, Enoploclytia sp. 

7. Loraa 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 (HATCHER 1903). Access to the Estancia Tucu Tucu is by car by Highway 40 
(text-figs. 3,4B). 

The section has previously been studied by BLASCO et al. (1980) who described Colchidites aff. 
C. colchicus Djanelidze, }Emericiceras sp., Tropaeum aff. T. bowerbanki SOWERBY, "Sanmartinoceras patagoni-
cum" BONARELLI and Hatchericeras santacrucense LEANZA. They placed the boundary between the Rio Mayer and 
the Rio Belgrano formations in the Upper Barremian. This fauna was partially revised by AGUIRRE URRETA & 

KLINGER (1986) who reported Colchidites vulanensis australis KLINGER, KAKABADZE & KENNEDY, Heteroceras 
(Heteroceras) elegans ROUCHADZE, ? Emericiceras sp., Sanmartinoceras (5.) africaum KENNEDY & KLINGER, 

Tropaeum (Tropaeum) sp. and Hatchericeras sp. Some crustaceans of this locality were studied by AGUIRRE 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 10 m Medium grained greenish sandstones with some lumachelle beds, with fragmentary fossils, e. g. 
Tonohamites aequicingulatus (von KOENEN) and bivalves. 

10 m Medium grained gray to yellowish sandstones, interbedded with some shales and 
conglomerates. Unfossiliferous. 
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Rio Mayer Early Aptian 30 m 

Late Barremian 65 m 

15 m 
Barremian > 40 m 

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). 

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. 
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 A G U I R R E U R R E T A . 

Unfossiliferous black shales interbedded with fine, grayish sandstones. Bioturbation. 
Fissile black shales, with two levels of large calcareous concretions, Some septaria with 
Hatchericeras sp. 

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 ( 1 9 1 3 , localitiy c of text-fig. 2 ) who collected the first fossils, 
referred by Stolly ( 1 9 1 2 ) to "Ancyloceras" patagonicum STOLLEY. Recently, the section was described by RAMOS 

( 1 9 8 1 ) and the fossils studied by AGUIRRE URRETA ( 1 9 8 1 , 1 9 8 5 , 1 9 8 6 ) as listed below. 
The section was included in the Rio Mayer Formation based on similarity of lithology ( N U L L O et al. 1 9 7 9 ) and 

continuity of outcrop up to the type locality described by HATCHER ( 1 8 9 7 ) , 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 Iotrigonia rolli (PIATNITZKY) and decapod 
crustaceans. 

Rio Mayer Late Aptian 36 m Black shales with some layers of calcareous concretions yielding Peltocrioceras deeckei (FAVRE) 
4 m 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. 

1 m 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 RAMOS (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). 


