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INTRODUCTION

The cytherideids Fossocytheridea Swain & Brown, 1964 
and Perissocytheridea Stephenson, 1938 are mixohaline 
genera typical of marginal marine environments from the 
Late Cretaceous onwards. The marginal marine zones might 
comprise many types of environments (e.g. estuaries, deltas, 
open or closed lagoons, lakes, temporary or permanent 
ponds) subject to highly variable hydrodynamic processes 
(tides, currents, storms, sea level variation/time of subaerial 
exposure) and climatic (precipitation/evaporation rate) factors 

(Frenzel & Boomer, 2005). Important changes on physical and 
chemical parameters of water (e.g. salinity, temperature, pH, 
dissolved oxygen), the infl ow of sediment and the presence 
of high organic productivity are characteristic of these zones. 

One of the most important population controlling factors 
in these zones is the salinity. Regarding it, ecologically, 
ostracodes may be divided into marine, brackish (mixohaline) 
and freshwater faunas. The ostracodes are further divided 
into euryhaline, i.e., the ones which tolerate a wide 
salinity variation, and stenohaline, which are restricted to 
environments with a limited salinity variation.
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ABSTRACT – Fossocytheridea Swain & Brown and Perissocytheridea Stephenson are genera characteristic of brackish 
water environments. In 51 samples from the Santonian-Campanian, from the well 9-MO-13-RN, Potiguar Basin, 
Brazil, Fossocytheridea potiguarensis Piovesan, Cabral & Colin, Fossocytheridea POT 1 Piovesan, Cabral & Colin and 
Perissocytheridea jandairensis Piovesan, Cabral & Colin have been identifi ed. In the São João das Lampas section (middle 
Cenomanian), Lusitanian Basin, Portugal, 25 samples were studied and Fossocytheridea merlensis (Babinot & Colin) 
and Perissocytheridea estribeirensis Andreu have been recognized. The distributional pattern of the Fossocytheridea-
Perissocytheridea assemblage, combined with analysis of the abundance and diversity of marine ostracodes, suggests that 
in the Late Cretaceous Fossocytheridea and Perissocytheridea were euryhaline genera, and that the tolerance to salinity 
gradients is related to the ecology of each species and not strictly to that of the genus.
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RESUMO – Fossocytheridea Swain & Brown e Perissocytheridea Stephenson são gêneros característicos de ambientes 
mixohalinos. Nas 51 amostras do Santoniano-Campaniano, provenientes do testemunho 9-MO-13-RN, bacia Potiguar, Brasil, 
foram identifi cadas Fossocytheridea potiguarensis Piovesan, Cabral & Colin, Fossocytheridea POT 1 Piovesan, Cabral & 
Colin e Perissocytheridea jandairensis Piovesan, Cabral & Colin. No afl oramento de São João das Lampas (Cenomaniano 
médio), bacia Lusitânica, Portugal, foram estudadas 25 amostras e identifi cadas Fossocytheridea merlensis (Babinot & Colin) 
e Perissocytheridea estribeirensis Andreu. A observação do comportamento da associação Fossocytheridea-Perissocytheridea 
estudada, aliada à análise da abundância e diversidade de ostracodes marinhos permite sugerir que, no Neocretáceo, tanto 
Fossocytheridea quanto Perissocytheridea são gêneros eurihalinos, sendo a tolerância a gradientes de salinidade relacionada 
à ecologia de cada espécie e não necessariamente ao gênero.

Palavras-chave: ostracodes, ambiente mixohalino, Cretáceo Superior, Brasil, Portugal.
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Fossocytheridea is a genus widely distributed in marginal 
marine facies from the Aptian to the Maastrichtian of America, 
Europe, China, Africa and Middle East (Swain & Brown, 
1964; Babinot & Colin, 1976; Tibert et al., 2003; Bergue 
et al., 2011). Previous works have already highlighted 
its application in the characterization of marginal marine 
environments (e.g. Colin et al., 1990; Tibert et al., 2002, 
2003, 2009). The descendant of this genus is the cosmopolitan 
and euryhaline Cyprideis Jones, 1857 which is one of the 
most utilized Ostracoda genera in paleoecological studies in 
current marginal marine environments (e.g. Sandberg, 1964; 
Rosenfeld & Vesper, 1977; Boomer & Eisenhauer, 2002; 
Medley et al., 2007). 

Perissocytheridea, in its turn, is also a mixohaline 
genus, typically lagoon-dwelling, which disappears 
almost completely from the present Gulf of Mexico bays 
when the salinity level reaches 30‰ (Colin et al., 1996). 
According to Keyser (1977), in Florida this genus is 
currently euryhaline, with one species preferring either 
mesohaline or polyhaline waters. Its origin is generally 
considered to have taken place on the Gondwana, and 
it occurs in Africa, South America, the Middle East and 
the south of Europe (Andreu, 1981, 1996; Babinot, 1988 
a,b; Szczechura et al., 1991; Colin et al., 1996; Viviers et 
al., 2000; Mebrouk et al., 2011). In America this genus is 
recorded since the Cenomanian up to the present. Since its 
appearance, Perissocytheridea seems to be a mixohaline 
genus (e.g. Keiser, 1977; Babinot, 1988b; Nicolaidis & 
Coimbra, 2008), which can be found associated both to 
freshwater or marine species, though in some cases the 
non mixohaline species are considered to be allochthonous 
(e.g. Coimbra et al., 2006).

The Fossocytheridea-Perissocytheridea association in 
the Late Cretaceous is considered as the fossil equivalent 
of the Cyprideis-Perissocytheridea one observed from the 
Neogene to present. Previous studies have shown that these 
two associations may occur with both marine ostracodes 
(Garbett & Maddocks, 1979; Cronin, 1988; Andreu, 1996; 
Morsi & Wendler, 2010) and non-marine ostracodes (Uliana & 
Musacchio, 1978; Colin et al., 1996; Gross et al., 2013). The 
Cyprideis-Perissocytheridea genera, associated with marine 
ostracodes, have also been found in hyperhaline environments 
(Neale, 1988). Studies based on the modern living genera 
Cyprideis and Perissocytheridea show their potential in 
ecological studies. One example of this ecological approach 
is the work of Dias-Brito et al. (1988) at Sepetiba Bay 
(Rio de Janeiro State, Brazil), where they proposed distinct 
biofacies, within a lagoon ecosystem, based on ostracodes 
and foraminifers. Cyprideis and Perissocytheridea were 
associated in most of those biofacies, but Perissocytheridea 
occurred in all of them, including the ones with more marine 
infl uence. 

In this work an analysis of the paleoecological response 
of Fossocytheridea and Perissocytheridea was carried out in 
Upper Cretaceous formations from Brazil and Portugal, and 
although occurring together the two genera seem to present 
different salinity tolerances.

STUDY AREAS

Potiguar Basin, Brazil
The Potiguar Basin is located in the intersection of 

the Equatorial Margin with the East Continental Margin, 
comprising an area of approximately 48,000 km², being 
21,500 km² of emerged area and 26,500 km² of submerged 
area (Figure 1). The Potiguar Basin is the easternmost of the 
Equatorial Margin basins, being, however, genetically related 
to a series of intracontinental basins of the Lower Cretaceous 
that represent the rift system of the Brazilian Northeast 
(Bertani et al., 1990).

Geologically, it is limited, to the south, east and west by 
the crystalline basement and it extends to the North up to the 
isobath of 2,000 m. It is distributed mostly through the Rio 
Grande do Norte State and partially through the Ceará State 
(Mohriak, 2003; Pessoa Neto et al., 2007). The Potiguar 
Basin was formed by extensional processes during the Early 
Cretaceous associated with the rifting which culminated in 
the separation of the South-American and African plates. 

Pessoa Neto et al. (2007) have divided the stratigraphical 
record of the Potiguar Basin into three supersequences: rift, 
deposited in the Early Cretaceous (Berriasian-early Aptian) 
and represented by fl uvial-deltaic and lacustrine deposits of 
the Pendência and Pescada formations; post-rift, deposited 
during the Alagoas Stage (late Aptian-early Albian) and 
characterized by fluvial-deltaic deposits, with the first 
records of marine ingression (Alagamar Formation); and drift 
comprising the whole marine sedimentation occurring since 
the early Albian up to the Recent (including Açú, Ponta do 
Mel, Quebradas, Jandaíra, Ubarana, Guamaré, Macau, Tibau 
and Barreiras formations).

The Jandaíra Formation results from the fi rst great marine 
ingression which originated from the north (Brito, 1976). 
This unit is mainly represented by calcarenites and bioclastic 
calcilutites, deposited in environments ranging from tidal 
fl at to shallow platform (Monteiro & Faria, 1988; Araripe & 
Feijó, 1994). Rocks of this formation crop out in almost the 
whole emerged portion of the basin and dip at a low angle 
towards the Atlantic Ocean. Its thickness varies from a few 
dozens to 600 m (Pessoa Neto et al., 2007). Araripe & Feijó 
(1994), re-examining some Petrobras reports, have attributed 
a Turonian-Campanian age to the formation, which was later 
corroborated by Pessoa Neto et al. (2007). 

Lusitanian Basin
The Lusitanian Basin (Figure 2) is a sedimentary basin 

which has developed in the Western Iberian Margin during 
the Mesozoic, occupying an area of over 20,000 km2, from 
which about 2/3 are emerged in the continental area (Kullberg 
et al., 2013). The basin is limited to the north and to the east 
by the Hesperian Massif (Porto-Tomar Fault), to the west 
by basement horsts of which one crops out at the Berlengas 
Islands and to the south by the Arrábida fault. Based on facies 
variations, thickness of the lithostratigraphic units and tectonic 
characteristics, the basin is divided into three sectors: northern, 
central and southern (Ribeiro et al., 1996; Kullberg et al., 2000). 
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Figure 2. Onshore part of the Lusitanian Basin with its three sectors (adapted from Kullberg et al., 2013).

Figure 1. Map of the Potiguar Basin, onshore part, with location of the well 9-MO-13-RN (modified from Monteiro & Faria, 1988).
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The evolution of this basin was conditioned by the late 
Variscan faulting about 300-280 Myr ago (Ribeiro et al., 
1979) and by the Mesozoic extension related to the opening 
of the Northern Atlantic (e.g. Kullberg et al., 2013). During 
this extension period many rifting episodes occurred, which 
have been divided by some authors in four main events, since 
the Triassic up to the upper Aptian (Kullberg et al., 2013). 

In the Cenomanian, the Lusitanian Basin was in a post-
rift stage in which there was carbonate sedimentation and 
extension of the carbonate platform to the north and east and 
retraction of the clastic adjacent systems. Two formations 
in the Lisbon-Sintra region are part of this stage (Rey et 
al., 2006), being described as Belasian (old terminology) 
of Choffat (1885): the Caneças Formation, at the base, 
corresponding to the two upper levels of the Belasian, 
represented mainly by oyster-rich marls and marly limestones 
bearing many ostracodes, characteristic of marginal-lagoonal 
environments; and the Bica Formation, at the top (upper 
Cenomanian) corresponding to the “Neolobites vibrayeanus 
Level” (Choffat, 1885), associated with the rudist limestones 
from a more open subtidal marine environment. 

The sedimentary sequence at São João das Lampas is 
stratigraphically correlated with the Lousa sequence (Cabral 
et al., 2008) and corresponds to the Caneças Formation 
(Rey et al., 2006). Being about 30 m thick, this sequence is 
represented, as many others of the same age in the Lisbon/
Sintra region (e.g. Cacém and Carenque), by massive 
limestone, marly limestones and marl and black clays from 
the lower? and middle Cenomanian (Berthou, 1984). 

MATERIAL AND METHODS

The well 9-MO-13-RN was drilled in 1979 and cored a 
thick section of carbonates deposited in tidal fl at, lagoon and 
bioclastic bar systems. For this study, a 20 m interval was 
analyzed, from where 51 samples were selected, covering 
the Santonian-Campanian interval of the Potiguar Basin. This 
well is located on the Mossoró town, Rio Grande do Norte 
State (Monteiro & Faria, 1988; Viviers et al., 2000). The 
samples were weighed (approximately 60 g), disaggregated 
with hydrogen peroxide (35% concentration), washed through 
0.250 mm, 0.180 mm and 0.063 mm mesh sieves and dried 
in an oven at 60°C. The ostracode fauna varies its diversity, 
abundance and preservation through the sampling of the 
well 9-MO-13-RN. The dominant marine species Protocosta 
babinoti Piovesan, Cabral & Colin, 2014, Cophinia 
ovalis Piovesan, Cabral & Colin, 2014, Semicytherura 
musachioi Piovesan, Cabral & Colin, 2014, Ovocytheridea 
anterocompressa Piovesan, Cabral & Colin, 2014 and 
Ovocytheridea triangularis Piovesan, Cabral & Colin, 2014 
are well preserved, represented by different ontogenetic stages 
in many samples, indicating low reworking of the material. 
The Perissocytheridea and Fossocytheridea species are very 
well preserved and with a large number of instars, highlighting 
that they are probably in situ. All studied specimens of the 
well 9-MO-13-RN are housed at Museum of Paleontology of 
Universidade do Vale do Rio dos Sinos, Brazil.

From the Lusitanian Basin 25 marly samples from the upper 
part of the São João das Lampas (middle Cenomanian) section 
were selected for ostracode studies. This section was studied 
and sampled for the fi rst time in 1999 by M.C. Cabral and A.C. 
Azerêdo (University of Lisbon) and locally re-sampled in 2012 
(only few samples from the upper part, 12 m, 22 lithologically 
distinct levels). Each sample (~300 g) was dried and treated 
during 24 h, at room temperature, with commercial pink oil 
(used for illumination) to disaggregate the marl. Then, it was 
washed through 2 mm, 0.5 mm, 0.150 mm and 0.063 mm 
mesh sieves and dried in an oven at 50ºC. The ostracodes were 
very abundant but not well preserved, frequently recrystallized 
and worn, especially the transported marine forms (generally 
rare). It is also possible that the lagoonal forms themselves 
were reworked by storm currents. A large number of instars 
of the mixohaline Fossocytheridea merlensis and the marine 
Paracaudites (Dumontina) aff. grekoffi  (Babinot, 1971) were 
found; Perissocytheridea estribeirensis is well represented, 
with both adults and juveniles, in one sample only. The 
ostracodes of the Lusitanian Basin are housed at Cabral 
Collection, Departamento de Geologia, Faculdade de Ciências, 
Universidade de Lisboa, Portugal. 

The Fossocytheridea and Perissocytheridea species of 
the Potiguar and Lusitanian Basins were analyzed, as well 
as the abundance (number of individuals) and the diversity 
(number of species) of ostracodes associated to them. For the 
calculation of these two parameters it was considered that one 
individual (specimen) = one carapace or one valve. 

The graphic presented was elaborated using C2 software 
(available at http://www.staff.ncl.ac.uk/staff/stephen.juggins/
software/C2Home.htm). The abundance was grouped 
according to the classes: 1-4, 5-20, 21-100, 101-200, ≥201 
(specimens). 

RESULTS AND DISCUSSION

In the material from the well 9-MO-13-RN, Potiguar Basin 
(Piovesan et al., 2014b), were identifi ed Fossocytheridea 
potiguarensis Piovesan, Cabral & Colin, 2014, Fossocytheridea 
POT 1 Piovesan, Cabral & Colin, 2014 (Figures 3A-F) and 
Perissocytheridea jandairensis Piovesan, Cabral & Colin, 
2014 (Figures 3G-I). At the São João das Lampas section the 
species Fossocytheridea merlensis (Babinot & Colin, 1976) 
(Figures 3J-L) and Perissocytheridea estribeirensis Andreu, 
1981 (Figures 3M-O) were registered.

In Potiguar Basin, Fossocytheridea is the most abundant 
mixohaline genus (sample 33.80 m), while Perissocytheridea 
occurs most frequently (number of samples). The analysis 
of the studied species distribution (Figure 4) along the well 
9-MO-13-RN, shows that Perissocytheridea jandairensis 
occurs associated in many levels with the marine ostracode 
fauna, which generally presents low diversity and abundance. 
In rare samples, P. jandairensis occurs alone (40.90 m; 
35.60-35.00 m). Furthermore, the species is most abundant 
in levels in which it occurs associated with Fossocytheridea 
potiguarensis. A similar pattern has been observed in 
Perissocytheridea cretacea (Piovesan et al., 2010) recorded 
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Figure 3. A-C, Fossocytheridea potiguarensis Piovesan, Cabral & Colin, 2014. A, f, C, RV, sample 33.80 m; B, f, C, DV, sample 33.80 m; C, m, 
C, RV, sample 33.80 m.  D-F, Fossocytheridea POT 1 Piovesan, Cabral & Colin, 2014. D, f, C, RV, sample 38.00 m; E, m, C, RV, sample 39.60 
m; F, f, C, DV, sample 33.00 m. G-I, Perissocytheridea jandairensis Piovesan, Cabral & Colin, 2014. G, f, C, RV, sample 34.00 m; H, f, C, DV, 
sample 46.05 m; I, m, C, RV, sample 33.80 m. J-L, Fossocytheridea merlensis (Babinot & Colin, 1976). J, f, C, RV, sample LAP-4; K, m, RV, 
sample LAP-8; L, f, C, DV, sample LAP-4. M-O, Perissocytheridea estribeirensis Andreu, 1981. M, f, C, RV, sample LAP-16; N, f, C, DV, sample 
LAP-16; O, m, C, RV, sample LAP-16. Abbreviations: C, carapace; DV, dorsal view; RV, right view; f, female; m, male. Scale bars = 100 μm. 
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Figure 4. Species distribution of Fossocytheridea, Perissocytheridea and associated marine ostracodes in the Santonian-Campanian from the 
well 9-13-MO-RN, Potiguar Basin, Brazil and in the middle Cenomanian section of São João das Lampas, Lusitanian Basin, Portugal. The vertical 
scales in both sections represent sample levels. For the Potiguar Basin the interval sampled was 26.60 to 46.60 m below the surface, and in the 
Lusitanian Basin the samples LAP-1 to LAP-22 were collected over a section interval of 12 m.
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in the Santonian-Campanian of the Santos Basin, Brazil. 
P. cretacea occurs associated with Fossocytheridea spp., 
when it is most abundant, but it is also found associated with 
typically marine species (Piovesan et al., 2010; Bergue et al., 
2011). These data demonstrate the euryhaline character of 
the Perissocytheridea species which occurs in the Brazilian 
Santonian-Campanian.

The two species of the genus Fossocytheridea from the 
Potiguar Basin do not occur associated, which seems to 
indicate that they possess a different tolerance to salinity. 
Fossocytheridea POT 1 occurs always in association with 
Perissocytheridea jandairensis and in levels with the presence 
of the marine genera Ovocytheridea Grékoff, 1951, Cophinia 
Apostolescu, 1961, Protocosta Bertels, 1969, Cytherella 
Jones, 1849 and Soudanella Apostolescu, 1961. In the levels 
34.05 to 33.80 m, Fossocytheridea potiguarensis is very 
abundant and is associated with only one species from the 
marine genus Ovocytheridea.

In the Santonian-Campanian interval of the Santos Basin, 
Fossocytheridea is the mixohaline genus most diversifi ed and 
abundant (Bergue et al., 2011; Fauth et al., 2012), especially in a 
mesohaline environment, in association with Perissocytheridea 
spp. On the other hand, Fossocytheridea posterodentata 
Bergue et al., 2011 occurs in an oligohaline environment in 
association with the non-marine genera Cyprois Zenker, 1854 
and Ilyocypris Brady & Norman, 1889 and charophytes. 

At the São João das Lampas section (Figure 4), among 
the mixohaline species recorded, Fossocytheridea merlensis 
is significantly the most abundant and frequently species, 
sometimes forming monospecific associations with over a 
thousand individuals. F. merlensis almost always occurs in levels 
with low diversity and low abundance of marine specimens, 
such as Dolocytheridea Triebel, 1938, Cythereis Jones, 1849, 
Trachyleberidea Bowen, 1953, Cytherella Jones, 1849. 
Perissocytheridea estribeirensis, generally poorly represented, 
occurs always in association to F. merlensis and in levels poor 
in marine taxa; the greatest abundance of marine specimens 
occurs precisely at the levels where there is no P. estribeirensis 
(LAP-14B, LAP-14T and LAP-18M levels), which clearly 
demonstrates the mixohaline character of this species.

Further south, in the Lisbon region, in Lousa section, 
stratigraphically equivalent to São João das Lampas, 
Cabral et al. (2008) have also identifi ed the two mixohaline 
ostracode species discussed: Fossocytheridea merlensis and 
Perissocytheridea estribeirensis. Their distribution along 
the Lousa section is similar to the one verifi ed in São João 
das Lampas, with F. merlensis, much more abundant and 
frequently occurring (number of samples), sometimes forming 
monospecifi c associations of over a thousand individuals, but 
occurring also in association with marine genera (in this case 
F. merlensis presents a much lower quantity). At Lousa an 
oligohaline level attributed to a shallow water environment 
subject to emersion periods must be highlighted, where F. 
merlensis is associated with charophytes, Heterocypris berthoui 
Cabral & Colin, 2008 and Globotalicypridea vulcanosa Cabral 
& Colin, 2008, two ostracode species which range from fresh 
to brackish water habitats (Cabral et al., 2008). The very 

frequent occurrence of F. merlensis in this level demonstrates 
its capacity to tolerate very strong salinity variations, from 
nearly-freshwater to marine. P. estribeirensis, always low in 
abundance, has a similar behavior in Lousa relative to São 
João das Lampas, only occurring in levels without or with 
very few marine genera, which are much better represented in 
Lousa. Andreu (1978, 1981) described P. estribeirensis in the 
Cenomanian of Varge Mondar section, Lisbon region, occurring 
in a single level (lagoonal?), together with shallow water marine 
genera, such as Dolocytheridea, Schuleridea Swartz & Swain, 
1946 and Cornicythereis? Gründel, 1966.

The observation that the salinity tolerance of the genus 
Fossocytheridea is related to the individual species is also 
indicated by data from studies from other regions. Tibert et 
al. (2003) demonstrated that Fossocytheridea mosbyense 
Tibert et al., 2003 is associated with marine ostracodes and 
planktonic foraminifera marking the most distal brackish 
water deposits within an estuarine facies in the Cretaceous 
of Utah, USA. In more landward position, the same authors 
recovered a monospecifi c population of Fossocytheridea 
kirklandi Tibert et al., 2003 occurring with charophytes and 
non-marine gastropods. Also with respect to Fossocytheridea, 
Damotte (1988) in a study with samples from the Cretaceous 
of the Gulf of Mexico, recorded a species of the genus 
associated with marine genera Neocythere Mertens, 1956 and 
Paracypris Sars, 1866, which was interpreted as indicative 
of an intertidal to subtidal environment.

Perissocytheridea species have been found in different 
environmental contexts within the marginal marine 
environment. Uliana & Musacchio (1978) recorded the 
species P. informalis Uliana & Musacchio, 1978 associated 
with the non-marine ostracode genera Ilyocypris Brady & 
Norman, 1889 and Wolburgiopsis Uliana & Musacchio, 1978, 
in the Late Cretaceous of Argentina. The paleoecological 
plasticity of Perissocytheridea was also observed in Late 
Cretaceous species of Morocco, where Andreu (1996) 
recorded Perissocytheridea konatei Vivière, 1985, associated 
with several marine ostracode species. Likewise, Piovesan 
et al. (2014a) recorded two species of Perissocytheridea in 
the Turonian of the Potiguar Basin associated with marine 
ostracodes, the latter more diversifi ed and in low abundance, 
in a marginal marine context.

CONCLUSIONS

Generally, the studied material from the well 9-MO-13-
RN, Potiguar Basin, represents a mixohaline environment 
with salinity variations through the sampled interval. 
Perissocytheridea jandairensis is an euryhaline species 
occurring in association with both Fossocytheridea and 
typically marine species. Comparing the two Fossocytheridea 
species from the Potiguar Basin, F. POT 1 seems restricted to 
less saline environments.

In São João das Lampas, Lusitanian Basin, the 
depositional environment is also mixohaline, with 
salinity variations through the studied interval. Based on 
the two mixohaline species present, it is concluded that 
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Fossocytheridea merlensis is more tolerant to salinity 
variations than Perissocytheridea estribeirensis, for it occurs 
individually (which means that the environmental conditions 
must have been very stressful and may correspond both to a 
hypohaline environment as to a hyperhaline one), but also 
associated with marine species in the levels where those 
are most abundant. P. estribeirensis has more restricted 
characteristics, seeming to be limited to exclusively 
mixohaline environments.

Comparatively, the two studied genera show a different 
behavior in Brazil and in Portugal: Perissocytheridea 
jandairensis seems to tolerate conditions of higher salinity 
than Perissocytheridea estribeirensis. On the other hand, 
Fossocytheridea merlensis withstands important variations in 
salinity, which does not seem to occur in the Fossocytheridea 
species of the Potiguar Basin.

The results suggest that, in the Late Cretaceous, both 
Fossocytheridea and Perissocytheridea were euryhaline and 
their tolerance to salinity gradients, in the mixohaline context, 
is related to the ecology of each individual species.
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