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Introduction

In the Yucatan Peninsula, the majority of fresh water bodies are alkaline, calcium bicarbonatedominated systems (Perez et al. 2013), and thus diatom valve preservation is usually poor [START_REF] Metcalfe | Records of Late Pleistocene -Holocene climatic change in Mexico: a review[END_REF]. Paleolimnolgical records from the highlands in southern Mexico and Central America are rare [START_REF] Metcalfe | The Holocene history of the North American Monsoon: 'known knowns' and 'known unknowns' in understanding its spatial and temporal complexity[END_REF] particularly those based on diatoms (Habeyran et al. 2005[START_REF] Slate | Impact of pre-Columbian agriculture, climate change, and tectonic activity inferred from a 5,700-years paleolimnological record from lake Nicaragua[END_REF]). In the Yucatan Peninsula diatom records are generally confined to the Holocene [START_REF] Whitmore | Holocene climate and human influences on lakes of the Yucatan Peninsula Mexico: an interdisciplinary, palaeolimnological approach[END_REF][START_REF] Metcalfe | Environmental change in northern Belize since the latest Pleistocene[END_REF]) whereas records spanning > 10, 000 years originate from Lake Zihuaren and Pàtzcuaron in the Mexico basin [START_REF] Bradbury | Limnology history of Lago Pátzcuaro, Michoacàn, Mexico for the past 48,0000 years: impacts of the climate and man[END_REF][START_REF] Ortega | Late Pleistocene: Holocene record of environmental changes in lake Zirahuen, Central Mexico[END_REF].

In 2006, the Petén-Itzá Scientific Drilling Project (PISDP) recovered a total of 1327m of sediment from seven sites in Lake Petén-Itzá, Petén, northern Guatemala, for paleoclimate paleoenvironmental study [START_REF] Hodell | The Lake Peten Itza scientific drilling project[END_REF]. The fossil diatom flora of Lake Petén-Itzá was analysed in core PI-6 dated by tephro-chronology and covering the last 84 Ka [START_REF] Kutterolf | A 400-ka tephrochronological framework for Central America from Lake Petén Itzá (Guatemala) sediments[END_REF]). An abundant and diversified flora was identified, in particular Stephanodiscaceae with Cyclotella meneghiniana Kützing, C. striata (Kützing) Grunow, Discostella stelligera (Cleve & Grunow) Houk & Klee as well as two new species of Stephanodiscaceae that we report here. Their classification within the genus Cyclotella is discussed.

Materials and methods

Sediment cores from Site PI-6 in Lake Petén-Itzá have a composite depth of ~75.9 m and provide a continuous record of sediment accumulation for the last 84 cal ka [START_REF] Hodell | An 85-ka record of climate in lowland Central America[END_REF], Muller et al. 2010[START_REF] Correa-Metrio | Rapid climate change and no-analog vegetation in lowland Central Amarica during the last 86,000 years[END_REF], Escobar et al. 2012[START_REF] Kutterolf | A 400-ka tephrochronological framework for Central America from Lake Petén Itzá (Guatemala) sediments[END_REF]. The PI-6 core chronology is based on 36 age/depth points generated from 44 14 C dates on terrestrial remains and tephra layers dated by Ar/Ar [START_REF] Escobar | A ~43-ka record of paleoenvironmental change in the Central American lowlands inferred from stable isotopes of lacustrine ostracods[END_REF]. Fossil diatoms were subsampled at 10-cm intervals from 0 to 70 mcd (meters composite depth). The new diatom species reported were present between 17 and 60, 000 years.

Diatoms were prepared for analysis by oxidizing a five mm-thick slice of sediment (0.5 g) in hot H2O2 and HCl for two hours, rinsed several times with deionised water and cleaned samples stored in glass vials containing ethanol. Aliquots of cleaned diatoms were evaporated at room temperature on coverslips and mounted on glass slides using Naphrax ® (Brunel microscopes). Diatoms were examined using light microscopy (LM) at 630´ or 1000´ magnification with a Nikon Eclipse 80i microscope equipped with differential interference contrast optics and a Nikon D300 camera. For scanning electron microscopy (SEM) observations, cleaned diatom material was air-dried on circular coverslips, attached to aluminium stubs, gold-coated with a Cressington 108 Auto Sputter Coater (Watford, UK) and examined using XL 30 ESEM Philips SEM at accelerating voltage of 25-30 kV.

Descriptive terminology follows [START_REF] Anonymous | Proposals for standardization of diatom terminology and diagnoses[END_REF], [START_REF] Ross | An amended terminology for the siliceous components of the diatom cell[END_REF], [START_REF] Theriot | Phylogenic systematics as a guide to understanding features and potential morphological characters of the centric diatoms family Thalassiosiraceace[END_REF] and [START_REF] Håkansson | A compilation and evaluation of species in the genera Stephanodiscus, Cyclostephanos and Cyclotella with a new genus in the family Stephanodiscaceae[END_REF].

Results

The diatom record of core PI-6 covers the last 84,000 years. The diatom flora is abundant and diverse and represented by 153 species that belong to 42 genera. Ninety-six species are extant and thrive in diverse waterbodies on the Yucatan Peninsula today (Perez et al. 2013). Throughout the sediment sequence, Aulacoseira, Cyclotella and Discotella species appear successively and dominated the flora.

In particular we observed, in order of appearance, C. meneghiniana, Discostella stelligera, C. striata and two new species of Cyclotella that are described here. 

New species description

Division

Notes

Scanning electron microscopy reveals the valve centre is tangentially undulate (Fig. 1112). On the raised part, the external openings of the central fultoportulae (CFP) lie in a semicircular position. On the unornamented depressed part, there are scattered granules and small depressions that ressemble pori, but do not penetrate the valve and are probably associated with granules on the opposing valve (Fig. 12).

Marginal striation appears complex: interstriae and striae are not clearly differentiated, giving the impression of no real interstriae (Fig. 13). A lateral view of the valve (Fig. 14) reveals that interstriae (ribs) are in the depressions, whereas the middle part of the striae are elevated. At the transitional central/marginal area, each rib is covered with a row of four to six large areolae. Halfway along the marginal area, the row of large areolae divides into two rows of smaller areolae arranged in quiqunx, separated by a very narrow strip of silica that covers the rib up to the valve edge (Fig. 15). Thus, the alveolar chamber (striae) is covered by two lateral rows of medium-sized areolae separated in the middle by a single row of very fine puncta that are slightly elevated (Fig. 16). On the mantle, this row of fine punctae is replaced by small granules. Similarly, the narrow strips of silica covering the ribs broaden and carry circular openings as the external expression of mantle fultoportulae (MFP).

The valve face/mantle junction forms a gentle curve with no spines or spinulae. The valve mantle edge is covered with a narrow zone of granules (Fig. 16).

Internally, the alveoli represent one third of the valve diameter small in size and elongated.

They are occluded with a marginal (centrifugal roofing) and central (centripetal roofing) laminae. CFP consist internally of a short tubulus surrounded by three satellite pores. The rimoportula (RM), is generally opposed to the arc of the CFP and protrudes well into the valve (Fig. 17). It is located on a costa in the ring of MFP and consists of a stalked labium with a deflected end and a radial to slightly oblique slit . The MFP are borne on each costa, close to the edge of the valve (Fig. 18) and composed of a short tubulus surrounded by three satellite pores (Fig. 19). The external openings of MFP are close to the valve edge, round with a short tubulus (Fig. 20) that communicates with the inside of the valve through a narrow canal (Fig. 21). The cingulum consists of smooth and hyaline bands: an open valvocopula of the same width as the valve mantle (Fig. 12) and a single pleura (Fig.

22).

Etymology: The specific epithet petenensis refers to Lake Petén-Itzá the type location of the species.

Time range: 50-20,000 years, but probably present in older sediments. Abruptly absent after the Last Glacial Maximum (LGM, ca 20,000 years) in Lake Petén Itzá. Also reported from Lake Tuxpan, México, around 600 years BC (K. Nooren, pers. comm.). Not present in modern surrounding waterbodies from the Yucatan Peninsula. 

Cyclotella cassandrae

Description

Elliptically shaped valves, diameter 24-46 µm along major axis and 18-30 µm along minor axis.

Central area elliptical, slightly transversally undulated with scattered punctae (10 to 25) corresponding to the external opening of central fultoportulae. Central fultoportulae formed by a tube surrounded by two to three satellite pores. Marginal area about one third of valve surface circumferentially undulated with coarse to very coarse striae. Striae of unequal length and density: along major axis 8-12 st/10µm, along minor axis 6-9 st/10µm longer, more outspread and sometimes dichotomous. Striae formed by four to six rows of small rounded areolae (30 in10 µm). Mantle fultoportulae present on nearly each costa and composed of one tube and three satellite pores. Rimoportula inserted on a costa within the ring of mantle fultoportulae. External openings of mantle fultoportulae and rimoportula in a ring at some distance from the valve margin.

Notes

Externally the central area appears smooth with several scattered CFP inserted on either the convex or concave part of the undulation (Figs 28-29). The striae are concentrically undulated with a steep mantle that is short and very finely punctated (Fig. 30). The interstria is a narrow band of silica bearing at the valve mantle junction, a simple rounded external opening of MFP (Fig. 31). These openings are located in a ring where the elongated external opening of the RM is inserted (double white arrow in Fig. 31), below the striation continues. No spines detected.

Internally, the RM is always inserted along the major axis of the valve (Fig. 32). CFP consist of one tube and two to three satellite pores (Figs 32,36). Alveoli of unequal length and elongated with sometimes inserted costae, triangular in shape (Fig. 33). On nearly every other costae a MFP is present (Fig. 34) and formed by a central tube surrounded by three satellite cowlings (Fig. 35). Along the major axis, MFP are located just below the marginal lamina, whereas at the extremities (parallel to the minor axis) MFP are embedded in the costae at some distance from the valve margin (Fig. 36). Within the ring of MFP, one RM is situated on a costa close to the valve edge, with a short neck and an oblique slit (Fig. 37). Girdle bands partially present .

Remark: In the material examined there were mostly single valves with rare complete frustules with girdle.

Etymology: This taxon is named in memory of Cassandra Pattison, the beloved deceased daughter of Christine Paillès. [START_REF] Sovereign | New and rare diatoms from Oregon and Washington[END_REF][START_REF] Lowe | The frustular morphology and distribution of Cyclotella gamma Sov. (Bacillariophyceae)[END_REF][START_REF] Battarbee | The frustular morphology and taxonomic relationships of Cyclotella quillensis Bailey[END_REF] or degree of alveolar occlusion, but also the structure (one tube and three satellite pores) and the position of MFP, as well as a single well-developed RM, all located on costae within a ring. Only the number and position of CFP differ between these species: one to three CFP in C. gamma [START_REF] Lowe | The frustular morphology and distribution of Cyclotella gamma Sov. (Bacillariophyceae)[END_REF], one to nine CFP in an arc in C. scaldensis [START_REF] Muylaert | Cyclotella scaldensis spec.nov. (Bacillariophyceae), a new estuarine diatom[END_REF], and a ring of up to 60 CFP in C. quillensis [START_REF] Battarbee | The frustular morphology and taxonomic relationships of Cyclotella quillensis Bailey[END_REF] [START_REF] Battarbee | The frustular morphology and taxonomic relationships of Cyclotella quillensis Bailey[END_REF]. [START_REF] Bradbury | Paleolimnology of Lake Texcoco, Mexico. Evidence from diatoms[END_REF] 

Classification, phylogeny and habitat

In the last 40 years, the genus Cyclotella (Brebisson 1838:19) has received critical attention. There have been many attempts to classify species within the genus according to morphological features, by [START_REF] Lowe | Comparative ultrastructure of the valves of some Cyclotella species (Bacillariophyceae)[END_REF][START_REF] Mcfarland | A key to the species of the diatom genus Cyclotella (Kütz.) Bréb.based on new morphological data[END_REF], [START_REF] Serieyssol | Cyclotella species of Late Miocene from St. Bauzile, France[END_REF], [START_REF] Servant-Vildary | Fossil Cyclotella species from Miocene deposits of Spain[END_REF]), Longinova (1981), [START_REF] Håkansson | Cyclotella meneghiniana Kütz. (Bacillariophyceae), its morphology and reappraisal of similar species[END_REF][START_REF] Håkansson | Cyclotella hakanssoniae Wendker, and its relationship to C. caspia Grunow and other similar brackish water Cyclotella species[END_REF][START_REF] Tanaka | Taxonomic studies of the genera Cyclotella (Kützing) Brebisson, Discotella Houk & Klee and Puncticulata Håkansson in the family Stephanodiscaceae Glezer & Makarova (Bacillariophyta) in Japan[END_REF]. In a revision of the genus Cyclotella, [START_REF] Håkansson | A compilation and evaluation of species in the genera Stephanodiscus, Cyclostephanos and Cyclotella with a new genus in the family Stephanodiscaceae[END_REF] subdivided it on the basis of the type of undulation of the valve, the morphology of the central area, the position of the RM, and the position and number of satellite pores in MFP. [START_REF] Håkansson | A compilation and evaluation of species in the genera Stephanodiscus, Cyclostephanos and Cyclotella with a new genus in the family Stephanodiscaceae[END_REF] also transferred a few Cyclotella species to the newly created genus Puncticulata. She also suggested that the number of satellite pores on MFP may be more important for defining phylogenetic groups whitin Cyclotella. Interestingly, Loginova (1981) observed that only fossil Cyclotella species have MFP with three satellite pores. Under [START_REF] Håkansson | A compilation and evaluation of species in the genera Stephanodiscus, Cyclostephanos and Cyclotella with a new genus in the family Stephanodiscaceae[END_REF] Although Cyclotella is a predominantly freshwater genus (Round & Sims, 1981), C. baltica, C. choctawhatcheena, C. desikacharyi, C. litoralis, C. meneghiniana, C. scaldensis C. striata and C. stylorum were identified as salt-tolerant species in coastal waters of Florida Bay [START_REF] Prasad | The centric diatom genus Cyclotella (Stephanodiscaceae: Bacillariophyta) from Florida Bay, USA, with special reference to Cyclotella choctawhatcheeana and Cyclotella desikacharyi, a new marine species related to the Cyclotella striata complex[END_REF]. The authors argued that salt tolerance arose at least twice in Cyclotella: once within the threepored forms (MFP with three satellite pores) and once with the two-pored forms and that the evolution of marginal chambers parallels the evolution of a true marine lifestyle. Based on DNA analysis, sequence alignment, parsimony and Bayesian analysis, [START_REF] Alverson | Bridging the Rubicon: Phylogenetic analysis reveals repeated colonization of marine and fresh waters by thalassiosiroid diatoms[END_REF] showed that the genus Cyclotella is polyphyletic and that marine and freshwater species were not distributed randomly across the phylogeny, implying that salinity presents a barrier to the spatial distribution of some diatoms. Out 

  Bacillariophyta Class Coscinodiscophyceae F.R.Round & R.M.Crawford in Round et al. 1990 emend Medlin & Kaczmarska 2004 Order Thalassiosirales Glezer & Makarova 1986 Family Thalassiosiraceae Lebour 1930 Genus Cyclotella (Kützing) Brebisson 1838 Cyclotella petenensis Sylvestre, Paillès & Escobar sp. nov. (Figs. 1-9) Type: Lake Petén-Itzá, Department of Petén, Guatemala, Latitude 16° 15' 50 N, Longitude 89° 15' 00 W. Lacustrine sediment in Core PI-6, sample GLAD9-PET06-6A-13H2-98,3-99,3 cm (39.35 m below lake floor). Core collected in February 2006. Holotype: slide PC0612192 and sediment PC0612194 deposited at the Laboratoire de Cryptogamie, Museum National Histoire Naturelle (MNHN) Paris, France. Isotype: slides Zu/1094 and sediment R1278 deposited at the Friedrich Hustedt Diatom Study centre in Bremenhaven, Germany. Description Cells circular, drum-shaped, with a diameter between 15 and 60 µm. Central area tangentially undulate, representing one third to half of the valve surface. Central area occupied on the elevated part by two (for smaller specimens) to >20 valve face fultoportae in a semicircular arrangement, the depressed part appears unstructured or colliculate. The total number of central fultoportulae is strongly positively related with cell diameter. Marginal area circumferentially undulate with coarse striae of equal length, 5 to 9 within 10 µm. Marginal striation crossed circumferentially by a «ring» about two third of the valve surface, representing the transition between internal openings of alveoli and central lamina. Stria composed of a main row of large pori starting near the central part and continuing with a double row of smaller ones arranged in a quicunx (staggered). Central fultoportulae formed by a short tubulus surrounded by three satellite pores. Marginal fultoportulae (one tube +three satellite pores) on each costa. Rimoportula on a costa within in the ring of mantle fultoportulae.

  Paillès & Sylvestre sp. nov. (Figs 23-27) Type: Lake Petén-Itzá, Department of Petén, Guatemala, Latitude 16° 15' 50 N, Longitude 89° 15' 00 W. Lacustrine sediment in Core PI-6, sample GLAD9-PET06-6A-13H2-98.3-99.3 cm (39.35 m below lake floor), core collected in February 2006. Holotype: slide PC0612194 deposited at the Laboratoire de Cryptogamie, Museum National Histoire Naturelle (MNHN) Paris, France. Isotype: slide Zu/1095 and sediment R 1278 deposited at the Friedrich Hustedt Diatom Study centre in Bremenhaven, Germany.

  Time range: 41-39,000 years, abruptly absent thereafter, not present in modern water bodies of the Yucatan Peninsula.DiscussionIn LM, among Cyclotella species having a tangentially undulate central area with several central fultoportulae and coarse marginal striae, Cyclotella petenensis resembles C. meneghiniana Kützing, C. gamma Sovereign, C. quillensis Bailey, C. scaldensis Muylaert & Sabbe, C. striata (Kütz.) Grun, C. litoralis Lange & Syversten, C. stylorum Brightwell or C. desikacharyi Prasad (Table 1). The striking features of C. petenensis in LM are the presence of a « shadow line » in the marginal striation and few central fultoportulae arranged in an arc on the raised part of the central area. The «shadow line» is only present in C. gamma, C. quillensis and C. scaldensis whereas central fultoportulae arranged in an arc are a common feature of C. litoralis, C. stylorum and C. desikacharyi. The central areas of C. scaldensis, C. striata, C. litoralis, C. stylorum, and C. desikacharyi are, however, coarsely colliculate compared to the unstructured and slightly colliculate central area of C. petenensis. Marginal chambers are clearly visible in C. stylorum and C. desikacharyi, whereas they are absent in C. petenensis. In addition, the striae density in C. scaldensis, C. striata, C. litoralis, C. stylorum and C. desikacharyi is higher than in C. petenensis. SEM photographs revealed that C. petenensis shares with C. gamma and C. quillensis not only the « shadow line »

  . Although C. petenensis also shares the «shadow line» with C. scaldensis, it differs with respect to MFP which are located on each to every fourth costae in C. scaldensis. The striae structure near the central area consists of a single row of large areolae that gradually increase their numbers in rows towards the valve margin, a character shared by C. gamma and C. petenensis. In C. gamma, however, these large areolae are on radiating alveoli, whereas in C. petenensis they are on costae. In C. petenensis the presence of up to 20 CFP arranged in an arc near the margin of the central area constitutes a constant, unique feature, the number of CFP being size-dependent (Fig.10). In the central area of C. scaldensis, C. stylorum, C. litoralis, and C. desikacharyi an arc of up to 12 CFP on the convex part of the undulation is similar to that of C. petenensis. Nevertheless, in C. stylorum and C. litoralis the strong tangential undulation also affects the marginal striated zone, in contrast to C. petenensis. Additionally, C. stylorum and C. desikacharyi have internal marginal chambers that bear MFP on recessed or raised costae, whereas there are none in C. petenensis. The presence of MFP on every second to fourth costae and the tangential orientation of the RM in C. striata and C. scaldensis are also distinguishing morphological features. Furthermore, whereas C. meneghiniana, C. quillensis, C. striata and C. scaldensis have a spine close above the openings, C. gamma and C. petenensis have none. C. petenensis shares at least one or more morphological features with each previously mentioned Cyclotella, but no taxon combines them all. Morphologically, C. petenensis is a unique combination of features from different species: C. quillensis, and C. gamma for the valve structure and C. litoralis, C. stylorum, C. scaldensis, C. caspia, and C. desikacharyi for the arc of CFP on the uplift of the central area. C. quillensis has been reported only from saline lakes

  quillensis. In contrast, SEM showed that C. quillensis possess alveolar chambers partially occluded by a central lamina, whereas C. cassandrae and C. meneghiniana have no central lamina. The structure of MFP is also very similar among the four species, arising from each mantle costae in C. quillensis, whereas some coastae lack them in C. meneghiniana, C. gamma and C. cassandrae. However, because of its elliptical shape, MFP in C. cassandrae are on the mantle along the major axis, whereas they are further in the costa on the valve face along the minor axis. In the four species, the RM is inserted within the ring of MFP and consists of a radially orientated labium. Induced auxosporulation in clonal cultures of C. meneghiniana, C. gamma and C. quillensis revealed the difficulties in clearly identifying each of these morphologically similar species, as size range, position and number of CFP and position of MFP can vary during the life-cycle, both in cultured and natural populations (Meyer et al. 2001). Nevertheless, the elliptical shape, ring of CFP, absence of a central lamina, MFP on almost every costae, RM within the costae-borne MFP, both CFP and MFP formed by a tube and three satellite pores, consitute a unique combination of morphological features that allow C. cassandrae to stand as a new species.

  assumption,[START_REF] Prasad | The centric diatom genus Cyclotella (Stephanodiscaceae: Bacillariophyta) from Florida Bay, USA, with special reference to Cyclotella choctawhatcheeana and Cyclotella desikacharyi, a new marine species related to the Cyclotella striata complex[END_REF] identified one lineage of Cyclotella with three satellite pores (C. meneghiniana, C. scaldensis, C. striata and C. desikacharyi) and another one with two satellite pores (C. atomus Hustedt, C. choctawhatcheena Prasad, C. baltica Grunow, C. litoralis and C. stylorum). Similarly, when using the presence/absence of a central lamina (Servant-Vildary 1986) and the presence/absence of marginal chambers (Lange &Syversten 1989) they identified (1) a C. atomus/meneghiniana group for taxa with no central lamina, (2 ) a C. baltica/choctawhatcheena/litoralis/scaldensis group for taxa with a central lamina and no marginal chambers and (3) a C. striata/stylorum group for taxa with a central lamina and marginal chambers. Under these criteria C. petenensis belongs to group 2, whereas C.cassandrae belongs to group 1. According to Khursevith & Kociolek's (2012) diatom classification based on the structure of alveolae, number and location of RM, and the structure of striae, C. petenensis and C. cassandrae would belong to the morphological group C. meneghiniana complex . For Houk et al. (2010), the genus Cyclotella is subdivided into three groups and C. petenensis and C. cassandrae can be associated morphologically with group A, characterized by the presence of a tangentially undulate valve face, a central part without areolae and a rimoportula within the ring of MFP. A recent revision of the classification of the genus Cyclotella by Nakov et al. (2015) identified the position of the RM as a synapomorphy. Cyclotella, sensu stricto, has a RM located on a costa within the ring of MFP, as opposed to those of the Discostella, Lindavia and Tertarius genera (Nakov et al. 2015). After separating the genera Lindavia and Pantocsekiella from the genus Cyclotella on the basis of morphological and genetic characters, Acs et al. (2016) characterized the C. meneghiniana complex (including C. atomus, C. cryptica Reinmann et al., C. choctawhatcheena, C. distinguenda Hustedt, C. litoralis, C. quillensis and C. striata) by the shape and position of the RM -situated on the edge and arising from the mantle coastae internally.

  of the three clades identified, one lineage, including C. stylorum/C. striata (obligate marine), C. distenguenda (obligate freshwater) and C. meneghiniana/C.gamma (euryhaline species), revealed that two independent re-colonizations of the marine habitat from freshwater ancestors occurred, leading to at least two speciation events. Following these different classifications schemes, it is evident that structurally C. petenensis and C. cassandrae can unequivocally be assigned to the genus Cyclotella as two new and distinct fossil species. C. cassandrae is an elliptically shaped C. meneghiniana, with no central lamina and a ring of CFP in the central area. In contrast, C. petenensis, with a central lamina, no marginal chambers, an arc of CFP on the raised part of the central area, MFP on each costa, and one RM within the ring of MFP and opposed to CFP, is an intermediate species between C. gamma and C. quillensis but related to C. striata and C. scaldensis. In Lake Petén-Itzá sediments, which cover the last 84,000 years, C. meneghiniana, Discostella stelligera, C. striata, C. petenensis and C. cassandrae appeared successively and dominated the fossil assemblages, suggesting changes in salinity (also confirmed by sub-dominant species). In a >46,000 years BP diatom record from lake Texcoco, México, Bradbury (1971), observed alternating dominance of Cyclotella sp. cf. C. stylorum (probably C. petenensis), C. quillensis and C. striata, reflecting changes in salinity. Bradbury noticed that their distribution throughout the core was a variation of « the same thing » such as ecotypes. In the absence of genetic studies and relying only on morphological characteristics, it is likely that C. petenensis and C. cassandrae are variations of C. meneghiniana, present earlier in our record, and our succession may also suggest ecotypes variations or the early stages of speciation as populations adapt to varying conditions.
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 10 FIGURE 10. Correlation between valve size and the number of cfp in Cyclotella petenensis
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 22 FIGURES 17-22. Type material of fossil lacustrine diatom Cyclotella petenensis from lake
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 39 FIGURES 34-39. Type material of fossil lacustrine diatom Cyclotella cassandrae from lake

  also reported C. quillensis from Pleistocene sediments from Lake Texcoco in México. He also reported an undetermined species, Cyclotella sp. cf. C. stylorum, but unfortunately neither described nor illustrated it. Bradbury's reference to C. stylorum, whose characteristics under LM include a strongly tangentially undulated valve with CFP in an arc, suggest he could have identified C. petenensis under Cyclotella sp. cf. C. stylorum. The unusual elliptical outline of Cyclotella cassandrae resembles that of C. rhomboido elliptica Skuja, but their fine morphology is markedly different. In LM, C. cassandrae is rather close to C. meneghiniana, C. gamma or C. quillensis, with coarse striae and a slightly transervally undulated central area with a variable number of CFP (Table 1) with C. cassandrae having a ring of CFP like C.
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