
1. Introduction
Markalius is a Late Cretaceous to Oligocene calcare-
ous nannofossils genus first described by Bramlette & 
Martini (1964). The type species, Markalius inversus, is 
usually common to abundant immediately above the K/
Pg boundary, and thus was used by Martini (1971) as 
the nominative taxon for his lowermost Paleogene nan-
nofossil zone, the Markalius inversus Zone (NP1). Cur-
rently, Markalius species are known to have consistent 
occurrences from the base of the Campanian to the lower 
Rupelian (Young et al., 2023). According to Bown et al. 
(2004), 93% of nannofossil species went extinct at the 
K/Pg boundary; Markalius is one of the few surviving 
Mesozoic genera.

The Neuquén Basin in Argentina (Figure 1) is one of 
the best locations for investigating Upper Cretaceous to 
lower Paleocene southern hemisphere sections (Ballent 
et al., 2011; Guerra et al., 2021). During the Maastrich-
tian, the Neuquén Basin was flooded by an extensive 
sea connecting the basin to the South Atlantic Ocean. 
The marine environment persisted into the Paleocene 
(Bertels, 1969; Uliana & Biddle, 1988; Barrio, 1990; 
Camacho, 1992; Malumián & Náñez, 2011; Del Río & 
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Abstract Study of a Cretaceous/Paleogene (K/Pg) boundary section in the Jagüel Formation, Neuquén Basin, 
Argentina, has revealed a new calcareous nannofossil species, Markalius neuquenesis sp. nov. This new species is 
medium to large in size (7.3 to 8.03 µm), with a broad, birefringent tube cycle divided into four sectors, each with at 
least one small perforation. The species is rare to few in abundance in the upper Maastrichtian through lower Danian 
Jagüel Formation and has also been observed in the Danian of the North Atlantic Ocean.
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Figure 1: Cerro Azul Section location in the Neuquén Basin (modified 
from Del Río et al., 2011).



Martínez, 2015). One of the outcrops known for the K/
Pg boundary in the Neuquén Basin is the Cerro Azul sec-
tion (Musso et al., 2012; Ceolin et al., 2015; Guerra et al., 
2021) (38°50’48’’S, 67°52’20’’W), where the Jagüel For-
mation crops out. This section is one of the most complete 
records of the K/Pg boundary interval known in Argentina 
(Guerra et al., 2021).

2. Materials and Methods
This study was performed on 18 samples from two litho-
facies described by Musso et al. (2012): an uppermost 
Maastrichtian yellow grayish calcareous mudstone, which 
is overlain by a Paleocene olive gray calcareous mudstone 
(Figure 2).

Samples were prepared following the simple smear-
slide technique described by Bown & Young (1998) and 
analyzed using a Zeiss Axio Imager A2 petrographic mi-
croscope at 1000× magnification. The descriptive termi-

nology and taxonomy follow Bown & Young (1997) and 
Young et al. (1997). Photomicrographs were taken using 
a Zeiss AxioCam MRc camera in cross-polarized light 
(XPL), plane-polarized light (PPL), and using a gypsum 
plate (GP) (Plate 1). Illustrated specimens are housed in the 
micropaleontological collections of the Facultad de Cien-
cias Exactas y Naturales, Universidad de Buenos Aires, 
under catalogue numbers BAFC-NP4364 to 4382.

3. Systematic Paleontology 

Genus Markalius Bramlette & Martini, 1964
Markalius neuquenensis sp. nov.

Plate 1, figs. 1–9

Derivation of name: After the section located in the Neu-
quén Basin where the species was first described.
Diagnosis: A Markalius species characterized by a broad, 
birefringent tube cycle divided into four sectors in XPL, 
each with at least one small perforation. The coccolith 
shape is circular to subcircular and it is medium to large in 
size. The tube cycle width is similar or slightly greater than 
the rim/shield and there is no central opening. The tube cy-
cle is brighter at the edges where it connects to the shield.
Remarks: M. neuquenensis is distinguished from other 
Markalius species by the wide tube cycle with perfora-
tions. Markalius inversus and M. latus show no perfora-
tions. In M. walvisensis, the tube cycle is much reduced 
and M. apertus has a central area opening. 
Holotype: Sample CA8, slide BAFC-NP4371 (Plate 1, 
figures 1–3).
Holotype dimension: length = 8.03 µm; width = 8.05 µm; 
tube cycle = 3.48 µm.
Paratype: Sample CA12 / slide BAFC-NP4375 (length 
= 7.91 µm; width = 6.62 µm; tube cycle = 2.81 µm) and 
sample CA18 / slide BAFC-NP4381 (length = 7.39 µm; 
width = 7.33 µm; tube cycle = 3.05 µm).
Type locality: Jagüel Formation, Neuquén Basin, Argen-
tina.
Type level: Sample CA8 (upper Maastrichtian)
Occurrence: The species has rare to few occurrences in the 
upper Maastrichtian through lower Danian samples (Sub-
zone CC26b [Perch-Nielsen, 1985] to Zone NP1 [Martini, 
1971]) from the Jagüel Formation, Neuquén Basin, Argen-
tina. The species is also present in the lower Danian of the 
North Atlantic Ocean (P. Bown, pers. comm.)
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Figure 2: Studied stratigraphic section with the position of samples 
(empty circles) and the distribution of Markalius neuquenensis sp. nov. 
within the samples (x).
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Plate 1

Plate 1: Markalius neuquenensis sp. nov. under petrographic miroscope. Photomicrographs were taken in cross-polarized light (XPL; figs. 1, 4, 7), 
plane-polarized light (PPL; figs. 2, 5, 8), and using a gypsum plate (GP; figs. 3, 6, 9).

Markalius neuquenensis sp. nov. HOLOTYPE sample CA8 / slide BAFC-NP4371 (upper
Maastrichtian). Dimensions: length = 8.03 µm; width = 8.05 µm; tube cycle = 3.48 µm.

Markalius neuquenensis sp. nov. PARATYPE sample CA12 / slide BAFC-NP4375 (Danian). 
Dimensions: length = 7.91 µm; width = 6.62 µm; tube cycle = 2.81 µm.

Markalius neuquenensis sp. nov. PARATYPE sample CA18 / slide BAFC-NP4381 (Danian). 
Dimensions: length = 7.39 µm; width = 7.33 µm; tube cycle = 3.05 µm.
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