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Recent collecting in the Miocene Tulijá Formation near Palenque, Chiapas State of Mexico, has provided five species of echinoids: Stomopneustes pristinus, Echinolampas aldrichi, Clypeaster chiapasensis, Agassizia regia, and Schizaster dumblei; their reports are illustrated, measured and described. These new reports are a significant expansion of the known distribution of Stomopneustes pristinus and Agassizia regia, which were previously documented merely from their type localities; also, this is the first confirmed report of Schizaster dumblei in the Miocene. Neotype material is established for C. chiapasensis and discrepancies between previous descriptions have been resolved. The echinoid fauna of the Tulijá Formation shares species with the Meson and Tuxpan formations on the Gulf of Mexico and supports the description of the Tulijá Formation as a shallow marine paleoenvironment with high energy. With these revisions we start sketching an interesting system between the Caribbean and the Gulf of Mexico basin; due to the general quality of the fossil record and the scarce revisions on the paleofauna of the region, the present report help fill what has been a major gap in recognizing the distribution of echinoids. Highlights • Rediscovery of Stomopneustes pristinus and Agassizia regia, formerly only known by their type material. • Formal designation of neotype material and amended diagnosis of Clypeaster chiapasensis.

• New occurrences of Echinolampas aldrichi and Schizaster dumblei.
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Introduction

The aim of this work is to provide a morphological description and updated taxonomical review of the Miocene echinoids from the Tulijá Formation, Chiapas, Mexico; this formation is located in the geographic region between the Caribbean Sea and the Gulf of Mexico.

Different authors have reported regional revisions on the Miocene faunas of echinoids (Fig. 1); [START_REF] Cooke | Cenozoic Echinoids of Eastern United States[END_REF] report the Cenozoic echinoids from the eastern USA, including taxonomic and geologic information of 18 Miocene species or subspecies from the Atlantic coast and the Golf Coastal Plain. [START_REF] Kier | Upper Miocene Echinoids from the Yorktown Formation of Virginia and Their Environmental Significance[END_REF] and [START_REF] Portell | Oligocene and Miocene Echinoids[END_REF] revised the echinoids from Yorktown Formation (upper Miocene-lower Pliocene) reporting the assemblage of Echinocardium orthonotum, Arbacia improcera, Psammechinus philanthropus, Mellita aclinensis and Spatangus glenni; this has affinities with echinoid assemblages from the upper Miocene or Pliocene of South Carolina and Florida.

The Cenozoic echinoid faunas of the northeastern part of Mexico were described by [START_REF] Dickerson | The Fauna of Medial Tertiary Formation and the Associated Horizons of Northeastern Mexico[END_REF] [START_REF] Israelsky | Notes on some echinoids from the San Rafael and Tuxpam beds of the Tampico Region, México[END_REF], [START_REF] Lambert | Note sur quelques Echinides recueillis par Mr. Walther Staub dans le Néogène de l'Est du Mexique[END_REF], [START_REF] Jackson | Mexican Fossil Echini[END_REF][START_REF] Caso | Los equinoideos fósiles del Cenozoico de México[END_REF]. Donovan et al. (2005a) described an internal mold of Echinocorys sp. cf. E. scutata Leske (Upper Cretaceous) and a test of Echinolampas sp. cf. E. aldrichi Twitchell for the Miocene of Belize. [START_REF] Durham | Miocene echinoids from the Valle Central, Costa Rica[END_REF] reported eight species from the Miocene in Turrucares, San Jose, Costa Rica: Echinolampas woodringi n. sp., Clypeaster sp. indet., Pericosmus israelsky n. sp., Schizaster costaricensis n. sp., Brissopsis n. sp., Schizobrissus kewi n. sp., Plagiobrissus costaricensis n. sp., P. malavassii n. sp; the most recent revision on the echinoids from Costa Rica lists 28

The stratigraphic terminology is based on Martinez-Ortiz et al. (2017) shows that the oldest rocks found in the region belong to the Angostura Formation (Fig. 2), dated as Campanian-Maastrichtian (Upper Cretaceous). Overlying the Mesozoic unit are the Tenejapa and Lacandon Formations, considered to be Paleocene in age. Because of the difficulty of differentiating the two formations, [START_REF] Alvarado-Ortega | Paleocene fishes from Palenque, Chiapas, southeastern Mexico[END_REF] combined them into the Tenejapa-Lacandón Unit. The overlying rocks have been identified as part of El Bosque and Lomut Formations of Eocene age. The youngest marine unit in this sequence is the Tulijá Formation, of early Miocene age. The Tulijá Formation is overlain by alluvial and polymictic conglomerates of continental origin ranging in age from the Pliocene to Holocene. The Tulijá Formation is represented by a 125 to 750 m thick sequence of dark brown-bluish clay strata interbedded with gray-reddish millimetric laminated limestones, and with sandy clays [START_REF] Bortolotti | Geología de las Provincias: Arco de La Libertad y la de Fallas de Transcurrencia, 1ra Etapa: Palenque-Agua Azul, IX Excursión Geológica al Sureste de México[END_REF][START_REF] Quezada-Muñetón | El Cretácico medio-superior, y el límite Cretácico superior-Terciario inferior en la Sierra de Chiapas[END_REF].

The Tulijá Formation is dated as early Miocene based on the faunistic association of Sorites marginalis, Archaias angulatus, Peneroplis sp., and Amphistegina sp. [START_REF] Bortolotti | Geología de las Provincias: Arco de La Libertad y la de Fallas de Transcurrencia, 1ra Etapa: Palenque-Agua Azul, IX Excursión Geológica al Sureste de México[END_REF][START_REF] Quezada-Muñetón | El Cretácico medio-superior, y el límite Cretácico superior-Terciario inferior en la Sierra de Chiapas[END_REF][START_REF] Sáenz-Pita | Tulijá, Formación[END_REF]. This formation is correlated with Caliza Macuspana Formation and is also isochronic with the Depósito Formation and the lower part of Ixtapa Formation [START_REF] Quezada-Muñetón | El Cretácico medio-superior, y el límite Cretácico superior-Terciario inferior en la Sierra de Chiapas[END_REF]. It represents a shallow water marine sequence deposited under cycles of changing sedimentary environments of high to low energy and frequent changing conditions, which reveal the transgression and regression events. Intermittent input of terrigenous sediments in this shallow marine platform is linked to the gradual uplift of the Chiapas region [START_REF] Meneses-Rocha | Tectonic Evolution of the Ixtapa Graben, an Example of a Strike-slip Basin of Southeastern Mexico: Implications for Regional Petroleum Systems[END_REF]. The Tulijá Formation was deposited into lagoons or internal platform (Pemex, 2004).

Collection

The echinoids discussed in this study were recovered from the Miocene Tulijá Formation between 2008 and 2018 at three localities near the town of Palenque, Chiapas (Fig. 3). Three sections were sampled at the El Gato site (recorded as IGM-loc 3636), one at the Don Eber site (IGM-loc 3879), and one at the Río Chacamax site (IGM-loc 3880) (Table 1). The fossils recovered include a large number of marine taxa, including foraminifera, ostracods, gastropods, bivalves, corals, crabs, echinoderms and fishes [START_REF] Bortolotti | Geología de las Provincias: Arco de La Libertad y la de Fallas de Transcurrencia, 1ra Etapa: Palenque-Agua Azul, IX Excursión Geológica al Sureste de México[END_REF][START_REF] Martínez-Ortiz | Ocurrencia de un decápodo braquiuro extinto, Necronectes proavitus (Rathbun, 1918), en los yacimientos marinos de la Formación Tulijá (Mioceno temprano) en las cercanías de Palenque, Chiapas, sureste de México[END_REF][START_REF] Alvarado-Ortega | The fossil fishes of the archaeological site of Palenque, Chiapas, southeastern Mexico[END_REF].

Preparation

The rock matrix was removed from the fossils alternating baths of 24x24 hours in clean water and Waller Solution. This solution consists of 71g of sodium citrate (Na3C6H5O7) and 8.5g of sodium bicarbonate (NaHCO3) per liter of distilled water; 20g of sodium dithionite (Na2S2O4) is added just when the bath is applied [START_REF] Maisey | Santana fossils: an illustrated atlas[END_REF]. Remaining limestone patches were removed with pin vices and needles under a binocular microscope. A last bath with sodium hydroxide (NaOH) was given in order to remove dust particles.

The specimens were photographed in the Coleccion Nacional de Paleontologia, Instituto de Geologia, UNAM, using a Nikon D80 camera and a Nikon AF-S NIKKOR 18-140 mm lens. The microphotography was performed in the Laboratorio de Microscopía y Fotografía de la Biodiversidad (II), Instituto de Biologia, UNAM, with the multi-focal macroscope Leica Z16 APO-A using Leica Application Suite software.

All referred specimens are deposited in the Coleccion Nacional de Paleontología, Instituto de Geología, Universidad Nacional Autónoma de México, Mexico City.

Institutional abbreviations

The acronyms of collections that house the specimens discussed in this study are: BYU, Brigham Young University, Provo, Utah, USA; CAS, California Academy of Sciences, San Francisco, California, USA; IGM, Colección Nacional de Paleontología, Instituto de Geología, Universidad Nacional Autónoma de México, Mexico City, Mexico; RGM, Naturalis Biodiversity Center, Leiden, Netherlands; USNM, Smithsonian, National Museum of Natural History, Washington, DC, USA.

Results

Systematic Paleontology

Class Echinoidea [START_REF] Leske | Jacobi Theodori Klein naturalis dispositio echinodermatum, edita et descriptionibus novisque inventis et synonomis auctorem aucta[END_REF] Order Stomopneustoida [START_REF] Kroh | The phylogeny and classification of post-Paleozoic echinoids[END_REF] Family Stomopneustidae [START_REF] Mortensen | Echinoidea: The Danish Ingolf-Expedition[END_REF] Genus Stomopneustes L. [START_REF] Agassiz | Monographies d'Echinodermes vivants et fossiles[END_REF] Type species-Echinus variolaris Lamarck, 1816, p. 47, by monotypy. Stratigraphic range-Eocene to Recent.

Diagnosis (sensu Smith and Kroh, 2011)-Apical system small, hemicyclic; ambulacra complex trigeminate, comprise large compound plates constructed of 3 to 5 variably sized triads overlapped by single large primary tubercle; ambulacral tubercles biserial, ambulacral pore-pairs form three discrete columns, offset to form wide zones above the ambitus.

Modern distribution-Not recorded from Mexico waters; the documented global distribution includes the Indian Ocean, and the coasts of Australia and the Philippines [START_REF] Worms | World register of Marine Species. Stomopneustes variolaris[END_REF].

Stomopneustes pristinus Jackson, 1937

Figures 4-5, Table 2. [START_REF] Jackson | Mexican Fossil Echini[END_REF], p. 229-230. Caso, 1951, p. 65. Kier and Lawson, 1978, p. 34.

Stomopneustes pristinus

Type specimens-Holotype USNM MO 496275 from the Oligocene, Meson Formation, Hacienda Tierra Amarilla, Alamo Temapache Municipality, Veracruz,

Mexico.

Geographical and time record-Otherwise known only from its type locality, Oligocene, Meson Formation, Veracruz, Mexico [START_REF] Jackson | Mexican Fossil Echini[END_REF].

Referred specimens-Sixteen specimens, IGM-S1 through IGM-S16.

Locality and age-IGM-loc 3880, Río Chacamax (Fig. 3); Miocene deposits of the Tulijá Formation, near Palenque town, northern Chiapas, Mexico.

Description-Test slightly conical in shape, subpentagonal in outline, with a diameter 57-105 mm; nearly flat on the oral side. Only one, disarticulated, apical disc found, with conspicuous gonopores situated towards outer point of genital plates. Ambulacral plating trigeminate, large compound plates constructed from between 3 and 5 variably sized, overlapped by a single large primary tubercle. Pore-pairs in oblique triads forming broad adradial bands; scattered adjacent small tubercles. Interambulacral plates wider than tall, almost double the width of ambulacral plates. Single central primary tubercle; flanking secondary tubercles, almost the same size on ambital and adoral plates. Interambulacral columns with two vertical columns of tubercles from apical disc to peristome; additional columns start at the fifth plate from the apical disc, increasing to three primary tubercles per plate at the ambitus. Primary tubercles inperforate and noncrenulate; few smaller secondary tubercles. Spines short and broad, with slight linear ornamentation. Peristome small, with sharp buccal notches. Aristotle's lantern stirodont. Nisiyama, 1966: IGPS 73728, from Upper Eocene (Lutetian, Orthophragmina-Globigerina Zone), beach rock on Nishiura, Hahajima, Bonin Islands, Japan. Stomopneustes pristinus Jackson, 1937: USNM 496275 (holotype), from Oligocene deposits, El Meson, Hacienda Tierra Amarilla, about 7 km northwest of the town of Temapache, Canton Tuxpam, Veracruz, Mexico.

Comparative material-Stomopneustes antiquus

Remarks-

The genus Stomopneustes Agassiz, 1841, includes four nominal species: 1) the type species Stomopneustes variolaris (Lamarck, 1816), known both living and fossil (Smith and Kroh, 2011), is commonly known as the black-sea urchin or the longspined sea urchin, and is widely distributed along the southern Pacific and in the Indian Ocean. Fossils of S. variolaris have been collected in Miocene marine deposits of Sindangbarang, Cidamar, northern Java, Indonesia (RGM, 2019); 2) the earliest occurrence of the genus is Stomopneustes antiquus [START_REF] Nisiyama | The echinoid fauna from Japan and adjacent regions. Part I[END_REF], from the Lutetian (Eocene) sediments of Nishiura Beach, Hahajima, Bonin Islands, Japan; 3) Stomopneustes pristinus [START_REF] Jackson | Mexican Fossil Echini[END_REF], an extinct species from the Oligocene marine deposits exposed in the Hacienda Tierra Amarilla, Alamo Temapache Municipality, Veracruz, Mexico, and 4) Stomopneustes atropurpurea Tenison-Woods, 1880, from the northeastern coast of Australia is likely a junior of synonym of S. variolaris [START_REF] Rgm | Naturalis Biodiversity Center[END_REF].

S. antiquus displays a comparatively depressed shape, whereas S. variolaris and S. pristinus share a more pyramidal lateral outline. Finally, the primary and secondary tubercles on the ambital interambulacral plates are of similar size in S. pristinus, but the primary tubercles are clearly smaller than the secondary tubercles in S. antiquus and S. variolaris [START_REF] Jackson | Mexican Fossil Echini[END_REF][START_REF] Nisiyama | The echinoid fauna from Japan and adjacent regions. Part I[END_REF].

Order Echinolampadoida [START_REF] Kroh | The phylogeny and classification of post-Paleozoic echinoids[END_REF] Family Echinolampadidae [START_REF] Gray | Description of two new genera and some new species of Scutellidae and Echinolampidae in the Collection of the British Museum[END_REF] Genus Echinolampas [START_REF] Gray | An attempt to divide the Echinida, or sea eggs, into natural families[END_REF] Type species-Echinanthus ovatus [START_REF] Leske | Jacobi Theodori Klein naturalis dispositio echinodermatum, edita et descriptionibus novisque inventis et synonomis auctorem aucta[END_REF] Stratigraphic range-Eocene to recent (Smith and Kroh, 2011).

Diagnosis (sensu [START_REF] Kier | Revision of the cassiduloid echinoids[END_REF])-Medium to large forms, often with high test, elongate to circular outline; apical system monobasal. Ambulacra petaloid, moderately developed, sometimes lanceolate, open or closing distally; poriferous zones usually unequal length, interporiferous zones wide; single pores in ambulacral plates beyond petals. Periproct inframarginal, transverse. Peristome transverse, pentagonal; bourrelets well developed; phyllodes single pored, usually moderately developed, with from two to three series of pores in each half-ambulacrum; buccal pores present. Tubercles adorally same size as adapically; usually narrow naked granular zone in interambulacrum 5.

The genus Echinolampas had its greatest diversity in the Paleogene [START_REF] Durham | Miocene echinoids from the Valle Central, Costa Rica[END_REF], and is represented by the extant species E. depressa from the southern platform of the Gulf of Mexico and the neritic zone of the Mesoamerican Caribbean, Sea where it inhabits depths from 183 to 329 m [START_REF] Martínez-Melo | Taxonomía y biogeografía ecológica de los equinoideos irregulares (Echinoidea: Irregularia) de México[END_REF].

Echinolampas aldrichi Twitchell, 1915

Figures 6-7, Table 3. [START_REF] Clark | The Mesozoic and Cenozoic Echinodermata of the United States[END_REF], p. 173, pl. LXXXI, fig. 1a-d, 2. Cooke, 1942, p. 38. Cooke, 1959, p. 55, pl. 22, fig. 11-13. Gordon, 1963, p. 637, pl 81, figs. 1, 2. Buitrón, 1974, p. 40-41, lam. 3, fig. 4, lam. 4, fig. 1-3. Donovan et al., 2005a, p.323-325, fig. 1. Type specimens-Holotype USNM MO 559490 and paratype USNM MO 563349 from the lower Oligocene, Gainestown, and Choctaw Bluff, Alabama River, Alabama; Mississippi (exact locality unknown [START_REF] Clark | The Mesozoic and Cenozoic Echinodermata of the United States[END_REF]).

Echinolampas aldrichi Twitchell in

Geographical and time record-From the Oligocene (Chattian) in the Chickasawhay Marl, Alabama and Mississippi, USA [START_REF] Cooke | Cenozoic Irregular Echinoids of Eastern United States[END_REF][START_REF] Cooke | Cenozoic Echinoids of Eastern United States[END_REF]; the Lares Limestone of Puerto Rico [START_REF] Gordon | Middle Tertiary echinoids from Puerto Rico[END_REF], dated as Oligocene [START_REF] Giusti | Water resources of the north coast limestone area, Puerto Rico[END_REF], and the Oligocene marine deposits at Simojovel, Chiapas, Mexico [START_REF] Buitrón | Algunos equinoides (Echinoidea) del Oligoceno de Chiapas[END_REF]. From the Miocene in Barrios Formation, middle Miocene to Quaternary, Belize (Donovan et al., 2005a) and Italy (USNM, 2019).

Referred specimens -Five specimens, IGM-E1through IGM-E5.

Locality and age-IGM-E1 is from the Don Eber site (IGM-loc 3879) and IGM-E2-5 are from the Río Chacamax site (IGM-loc 3880; Fig. 3). Miocene deposits of the Tulijá Formation exposed near town of Palenque, northern Chiapas, Mexico.

Description-Test from 68 to 79 mm in length. Outline at ambitus ovoid with the maximum width 61-75 mm posterior; conspicuous projection at the posterior margin. In lateral view, test swollen at the anterior ambulacra, with apical system at apex, slightly anterior; test height 26-35 mm. Ambulacra petaloid, almost reaching the ambitus, greatest width 2/3 length towards the ambitus, and closing distally. Anterior paired petals diverge 120°; posterior paired petals diverge 70°. The two rows of pore pairs are uneven in the anterior pair of petals (II and IV), the anterior row 80 % length of the posterior one. Pore pairs connected by very shallow groove; interior pore oval, exterior pore transversally elongated. Peristome wide and short, with conspicuous phyllodes, and small single pores connecting the phyllodes with the petaloids. Periproct oval, as wide as the peristome, inframarginal, reaching posterior margin of the ambitus.

Comparative material-Echinolampas aldrichi Twitchell, 1915: USNM MO 559490 (holotype) and IGM 2555, from Oligocene marine deposits at Simojovel, Chiapas, Mexico. Although this IGM specimen is lost Buitrón-Sánchez (1974) provided valuable photographs and data of this fossil that are considered in the present study.

Echinolampas tanypetalis [START_REF] Harper | A new Echinolampas (Echinodermata: Echinoidea) from the Ocala Limestone of Florida[END_REF]Shaak, 1974: BYU 1466 (holotype), from upper Eocene Ocala Formation, Florida, USA. Echinolampas woodrigni [START_REF] Durham | Miocene echinoids from the Valle Central, Costa Rica[END_REF] USNM 563424 (holotype) and USNM 563455 (paratypes) from Miocene marine deposits of Valle Central, Costa Rica. Echinolampas sp: IGM 5918 (recorded as sp. A) and IGM 5919 (recorded as sp. B), from the Lower Eocene of Bateque Formation, Baja California Sur, Mexico.

Remarks-

The genus Echinolampas includes about 120 nominal species [START_REF] Kroh | World Echinoidea Database. Echinolampas Gray, 1825 through World Register of Marine Species[END_REF], including living species distributed worldwide, and fossil species dating back to the Eocene recovered from marine deposits near the coasts of the Mediterranean Sea, Caribbean Sea, Gulf of Mexico, as well as parts of the Indian Ocean and Pacific Ocean. In Mexico, this genus is represented by the extant species Echinolampas depressa Gray, 1851, which inhabits various marine areas between 183 and 329 m in the southern platform of the Gulf of Mexico, and the neritic zone and slope of the Mesoamerican Caribbean [START_REF] Martínez-Melo | Taxonomía y biogeografía ecológica de los equinoideos irregulares (Echinoidea: Irregularia) de México[END_REF].

Echinolampas aldrichi is characterized by a wide morphological range. The type of E. aldrichi, as well as the specimens described by [START_REF] Cooke | Cenozoic Echinoids of Eastern United States[END_REF], have a rounded outline and a slender test with a sharp apex coincident with the apical system, while the specimens described here, those described from Simojovel, Chiapas by [START_REF] Buitrón | Algunos equinoides (Echinoidea) del Oligoceno de Chiapas[END_REF] and those from Belize by Donovan et al. (2005a) present an oval outline with a rounded apex, posterior to the apical system. The petals in E. aldrichi from Palenque are wider and longer than in the type specimen, with lanceolate petals, widest at 2/3 of their length closed distally; the petaloid ambulacra are comparatively slender and straighter in the Belizean echinoid.

A late Eocene fossil representative of Echinolampas was described from the Gulf of Mexico region as E. tanypetalis Harper and Shaak, 1974; the description of this species seems to fit in this wide morphological range of Echinolampas aldrichi, but a deeper research on intra and interspecific differences would be necessary in order to recognize a possible synonymy or confirm the validity of E. tanypetalis.

Another fossil representative of Echinolampas from the Caribbean region was described by [START_REF] Durham | Miocene echinoids from the Valle Central, Costa Rica[END_REF] 

Clypeaster chiapasensis (Müllerried, 1951)

Figure 8, Table 4. Müllerried, 1951, p. 209-227, figs. 1-7. Chypeaster chiapasensis. Caso, 1956, p. 502-505, figs. 4-5. Kier andLawson, 1978, p. 55.

Clypeaster chiapanensis

Note-

The type specimens of this species are from an uncertain site near Palenque, Chiapas, Mexico (Müllerried, 1951). The two specimens referred to this species by [START_REF] Caso | El género Clypeaster Lamarck 1801, en el Terciario de México[END_REF] are from Miocene deposits near Pueblo Nuevo, Solistahuacan, and from the Chacamax River; both located into Chiapas, Mexico. Currently all these fossils are lost.

Referred specimens-Twenty-two specimens, IGM-C2 through IGM-C24.

Locality and age-IGM-loc 3636, El Gato site (Fig. 3). Miocene deposits of the Tulijá Formation exposed near the town Palenque, northern Chiapas.

Description-Test large (length 57-105 mm) and low (12-23 mm), outline at ambitus oval to subpentagonal, wider in the posterior half; Apical system central, with four genital pores; Apex slightly posterior; Petaloid area forming a low dome behind the apical system; Wide concave petaloid ambulacra; the anterior pair of petals shorter than the others, closing distally, ovate, with its maximum width from 1/2 to 2/3 the length; ambulacra I, III and V longer than II and IV; long plates between each pore of a pair of the ambulacrum. Petaloid 2/3 of the length of the radius of the test. Oral surface flat, presenting 5 funnels at the position of the ambulacra, running form the ambitus to the central peristome. Periproct at the aboral side, rounded, separated from the ambitus the same distance as the diameter of the periproct. Interporiferous zone twice the wide of the petal. Oral surface not flat, with sunken interambulacra towards the peristome. Both surfaces present numerous small tubercles, probably supporting small thin spines. The interior of the test presents thin numerous pillars between the two surfaces, in the interambulacral areas.

Nomenclatural act-Clypeaster chiapasensis (Müllerried, 1951), was erected based on two specimens from an imprecise site near Palenque. Müllerried made a detailed description of the two specimens but did not provide catalog or collection information for the type specimens of C. chiapasensis, which today are presumed lost. Review of the Type and Historic collection of the Colección Nacional de Paleontología (IGM) confirmed that those specimens are not deposited there, and no specimens were found in the collections of the Museo de Paleontología "Eliseo Palacios Aguilera", Tuxtla Gutiérrez, Chiapas, Mexico (com. pers. Carbot-Chanona).

When Müllerried (1951) described the species, he uses the epithet "chiapanensis" a misspelling that Caso (1956) corrected using "chiapasensis", due to the distribution in Chiapas, describing two specimens of C. chiapasensis from Pueblo Nuevo, Solistahuacan and Chacamax River, Chiapas, but provided no data for the specimen depository. She stated that the specimens differ from the description of Müllerried because they present: a) suboval ambitus, b) same length in all paired petaloids, but shorter than the anterior petaloid (III), and c) oval periproct, limiting with the edge. The wide phenotypic variety noted among specimens collected for this study would include both the type of Müllerried and Caso specimens.

There is the need to clarify the taxonomic status and the type locality of the nominal taxon due to the reasons previously explained: 1) the lack of type series and type locality, 2) the discrepancies of the descriptions made by Müllerried (1951) and [START_REF] Caso | El género Clypeaster Lamarck 1801, en el Terciario de México[END_REF], 3) the variety of shapes found in sample here described, and 4) the lack of a formal correction of the spelling].

Following the Article 75 of the ICZN (1999) for the stablishment of neotypes, I present the nomenclatural act for 1) correcting the specific epiteth and 2) stablish the neotype for Clypeaster chiapasensis (Müllerried, 1951) and the type locality, with its amended diagnosis.

Type specimen-IGM-C1 (Figure 8A-D). 

Type locality and age-

Remarks-

The genus Clypeaster appears to have originated in the late Eocene and is represented by numerous species in the global modern faunas (Smith and Kroh, 2011). The living forms inhabit depths from 2 to 500 m [START_REF] Serafy | Echinoids (Echinodermata: Echinoidea). Memoirs of the Hourglass Cruises[END_REF] in all tropical biogeographic regions, with the exception of the continental slope of the Mexican Pacific Ocean [START_REF] Martínez-Melo | Taxonomía y biogeografía ecológica de los equinoideos irregulares (Echinoidea: Irregularia) de México[END_REF].

Clypeaster chiapasensis resembles Clypeaster pileus [START_REF] Israelsky | Notes on some echinoids from the San Rafael and Tuxpam beds of the Tampico Region, México[END_REF], from the Middle Oligocene to Lower Miocene Meson Formation of the Hacienda Tierra Amarilla, Alamo Temapache Municipality, Veracruz, Mexico [START_REF] Dumble | Geology of the northern end of the Tampico Embayment Area[END_REF].

Clypeaster pileus has narrower petal III (43% of the length) than the petals of C. chiapasensis (52% of the length). Specimen IGM 2553, reported by [START_REF] Buitrón | Algunos equinoides (Echinoidea) del Oligoceno de Chiapas[END_REF] as C. pileus, from the Oligocene deposits of Simojovel, Chiapas, differs significantly from CAS 370, holotype of C. pileus. The test of IGM 2553 is oval and has lanceolate petals with maximum width in the center of the petal length; the holotype, CAS 370, has a pentagonal test with ovoid petals with the maximum width nearer to their distal termination. [START_REF] Buitrón | Algunos equinoides (Echinoidea) del Oligoceno de Chiapas[END_REF] reported Clypeaster rogersi from the Oligocene of northern Chiapas along the Teapa River, near Teapa. The material that [START_REF] Buitrón | Algunos equinoides (Echinoidea) del Oligoceno de Chiapas[END_REF] 

Agassizia regia Israelsky, 1924

Figure 9, Table 5. Israelsky, 1924, p. 142.

Agassizia regia

Type specimens: Holotype CAS-IG 363 from Eocene-Oligocene, Tuxpam Beds, Tampico Region, Mexico.

Geographical and time record-Reported from the Eocene-Oligocene, Tuxpam Beds, Tampico Region, Mexico [START_REF] Israelsky | Notes on some echinoids from the San Rafael and Tuxpam beds of the Tampico Region, México[END_REF].

Referred specimens-Fifty-three specimens, IGMA1 through IGMA53.

Locality and age-Specimens discussed herein were collected from the Tulijá Formation at IGM-loc 3636, El Gato site, near Palenque, northern Chiapas, Mexico (Fig. 3).

Description-Small (length 16-27 mm) almost spherical test (width 13-23 mm and height 13-20 mm), more rounded anteriorly than posteriorly, slightly flat near the periproct. Apex slightly posterior, at the apical system, which has four genital pores.

Anterior ambulacrum (III) non-petaloid, in slight furrow, with no visible pores. Ambulacra petaloid, II and IV divergent at 120°, petals almost reaching the ambitus; anterior series of pore pairs atrophied, the posterior row with conspicuous pairs of elongated pores. Anterior paired petals depressed, posterior petals short, more depressed than anterior pair, width about one-third the length. Petals I and V 2/3 the length of the anterior pair of petals, lacking interporiferous zones. Periproct high on the posterior the test, horizontally ovate. Peripetalous fasciole unindented in the interporiferous area, extends below the anterior petals; lateroanal fasciole extends from below the periproct upward to point of juncture with peripetalous fasciole, then downward anteriorly to below ambitus in anterior ambulacrum. Oral surface more swollen at the interambulacra 5. plastron strongly elevated, ornamented with closely spaced scaly tubercles. Peristome reniform, extremely anterior, at 17% of the length, labiate posteriorly. 

When Israelsky described Agassizia regia, he established some of previous reports of

Agassizia clevei Cotteau, 1917 as synonyms; their morphology is similar, but they distinguish mainly in the lateral fasciole, which is much steeper in A. regia than in A. clevei [START_REF] Israelsky | Notes on some echinoids from the San Rafael and Tuxpam beds of the Tampico Region, México[END_REF]. [START_REF] Zachos | Echinoid fauna from the Late Oligocene (Chattian) reef at Damon Mound, Brazoria County, Texas. Paleogeography, Paleoclimatology[END_REF] suggested that Agassizia mossomi Cooke, 1942 (USA) could be conspecific with A. regia [START_REF] Israelsky | Notes on some echinoids from the San Rafael and Tuxpam beds of the Tampico Region, México[END_REF]A. clevei Cotteau, 1875; more detailed work is needed in order to formally characterize genera Agassizia, its phylogenetic relationship with Anisaster Pomel, 1886, the species included in each genus and correct stablishment of synonyms.

Family Schizasteridae [START_REF] Lambert | Échinides du sud de la Tunisie environs de Tatahouine[END_REF] Genus Schizaster L. Agassiz, 1836 Type species-Schizaster studeri L. Agassiz, 1836:185. Modern distribution in Mexico-Schizaster floridiensis [START_REF] Kier | Echinoid distribution and habits, Key Largo coral reef preserve, Florida[END_REF] is the only modern species of Schizaster documented from Mexican waters, and is reported from offshore of Puerto Morelos, Quintana Roo, at 17 m depth [START_REF] Martínez-Melo | Taxonomía y biogeografía ecológica de los equinoideos irregulares (Echinoidea: Irregularia) de México[END_REF].

Schizaster dumblei Israelsky, 1924

Figure 10, Table 6. Israelsky, 1924, p. 141.

Schizaster dumblei

Type specimens-Holotype CAS-IG 368 from the middle Oligocene to lower Miocene marine deposits of the Meson Formation, exposed in the Hacienda Tierra Amarilla, Alamo Temapache Municipality, Veracruz, Mexico.

Geographical and time record-From the Eocene of Cuba (Sanchez-Roig, 1953); from the middle Oligocene to lower Miocene of the Meson Formation, Veracruz, Mexico [START_REF] Israelsky | Notes on some echinoids from the San Rafael and Tuxpam beds of the Tampico Region, México[END_REF]. Possibly from the Chapelton Formation, mid-lower to midmiddle Eocene, Jamaica [START_REF] Donovan | Jamaican Cenozoic Echinoidea[END_REF].

Referred specimens-3 specimens, IGM-Sc1 through IGM-Sc3. Remarks-Schizaster is a cosmopolitan echinoid genus that includes both living and fossils species that range from the Eocene to the Recent (Smith and Kroh, 2011). There is currently a single report of a living Schizaster in Mexico, S. floridiensis [START_REF] Kier | Echinoid distribution and habits, Key Largo coral reef preserve, Florida[END_REF], occurring in the Neritic zone and Continental slope of the Mesoamerican Caribbean Sea, in front of Puerto Morelos, Quintana Roo, at 17 m depth [START_REF] Martínez-Melo | Taxonomía y biogeografía ecológica de los equinoideos irregulares (Echinoidea: Irregularia) de México[END_REF].

Locality and age-

Schizaster dumblei [START_REF] Israelsky | Notes on some echinoids from the San Rafael and Tuxpam beds of the Tampico Region, México[END_REF] resembles Schizaster scherzei [START_REF] Gabb | Descriptions of Caribbean Miocene fossils[END_REF]Schizaster costaricensis Durham, 1961. Nonetheless, the petals of Schizaster dumblei are relatively shorter than those of S. scherzei, the posterior extremity is broader and the periproct is higher in the steeper posterior truncation (Isralesky, 1924). Schizaster dumblei differs conspicuously from S. costaricensis mainly in the shape of the test, which in S. costaricensis is slender, flatter and diamond-shaped, with the posterior ambulacra almost reaching the ambitus.

The Miocene reports for Schizaster dumblei are uncertain. The previous report of by [START_REF] Israelsky | Notes on some echinoids from the San Rafael and Tuxpam beds of the Tampico Region, México[END_REF] is reported for San Rafael Beds, Tampico Region, Mexico, included in the Meson Formation by [START_REF] Muir | Geology of the Tampico region: Tulsa[END_REF] and dated as Aquitanian, Oligocene, but the Aquitanian is used to be considered Miocene [START_REF] Durham | Miocene echinoids from the Valle Central, Costa Rica[END_REF]. [START_REF] Carreño | Los ostrácodos de edad oligo-miocénica de la subprovincia Tampico-Misantla, área centrooriental de México. Parte I. Oligoceno en Formación Mesón[END_REF] The report of S. dumblei in Jamaica [START_REF] Donovan | Jamaican Cenozoic Echinoidea[END_REF] is uncertain due to differences in the determination of the specimens. [START_REF] Kier | Fossil spatangoid echinoids of Cuba[END_REF] considered the specimens similar to S. subcylindricus; Donovan (1988) regarded the specimens to resemble the holotype of S. brachypetalus (= S. subcylindricus [START_REF] Kier | Fossil spatangoid echinoids of Cuba[END_REF]; finally, Donovan distinguish the specimens of Schizaster "dumbei" by having a more pronounced anterior sulcus than S. subcylindricus, retaining the specimens as Schizaster dumbei? The present report sustains the distribution of S. dumblei during the Miocene in the Caribbean region.

Discussion and conclusions

This is the first report of Stomopneutses pristinus since its description by [START_REF] Jackson | Mexican Fossil Echini[END_REF] from the Oligocene Meson Formation exposed in the Hacienda Tierra Amarilla, Alamo Temapache Municipality, Veracruz, Mexico. The Meson Formation represents a shallow-water depositional environment [START_REF] Barker | Biostratigraphy of some Tertiary formations in the Tampico-Misantla Embayment, Mexico[END_REF], described by [START_REF] Carreño | Los ostrácodos de edad oligo-miocénica de la subprovincia Tampico-Misantla, área centrooriental de México. Parte I. Oligoceno en Formación Mesón[END_REF] as shallow and deep sublittoral, tropical and subtropical. The extant species, Stomopneustes variolaris is restricted to the Pacific Ocean, where it lives in rocky habitats, with a preference for shady areas with constant water circulation, avoiding direct wave action [START_REF] Sastry | Echinodermata associated with coral reefs of Andaman and Nicobar Islands[END_REF]. During the Miocene S. pristinus likely inhabited the reefal high energy environments recorded in the Tulijá Formation. The new report of S. pristinus in Palenque extends the southern range of this species, its chronological distribution into the Miocene, and provides further data on its morphology.

Echinolampas aldrichi has been reported from many Oligocene localities, including

Simojovel Chiapas. There is one possible report of this species in Belize, but the poor preservation quality did not allow the authors to determine it at species level (Donovan et al., 2005a). The present report assures the distribution of E. aldrichi during the Miocene in the Caribbean region. The discovery of E. aldrichi in the Miocene deposits of the Tulijá Formation also complements the understanding of the morphological and taxonomical diversity of this genus in America, particularly in the Caribbean Sea and Gulf of Mexico.

When Clypeaster chiapasensis was first described (Müllerried, 1951), it was based on two specimens, with no data about the precise locality other than "close to Palenque", nor any data of the type series was included. The later description by [START_REF] Caso | El género Clypeaster Lamarck 1801, en el Terciario de México[END_REF] presented discrepancies with the one by Müllerried and was based on two specimens from Chacamax river, but with no catalogue data. The present report establishes a neotype curated in the Coleccion Nacional de Paleontologia, Instituto de Geologia, UNAM and assigns the type locality to the Chacamax river, the same locality reported by [START_REF] Caso | El género Clypeaster Lamarck 1801, en el Terciario de México[END_REF]. The sample size permitted a much more inclusive morphological description.

The presence of Agassizia regia near Palenque is the second report after the initial description from the Oligocene at Tuxpam, on the Gulf of Mexico. This extends its range into the Miocene of the Caribbean region, along with Schizaster dumblei. Based on ostracods [START_REF] Carreño | Los ostrácodos de edad Oligo-Miocénica de la subprovincia Tampico-Misantla, area centrooriental de Mexico. Parte II[END_REF] dated the Tuxpam Formation as Miocene (Burdigalian and possibly upper Aquitanian).

The report in this study of Agassizia regia expands the known distribution from its type area on the Gulf of Mexico to the Caribbean Sea. The large number of specimens, as well as the collections of Schizaster dumblei, permits a thorough description of its morphological range and contributes to the understanding of the morphological and taxonomical diversity of these genera in America, particularly in the Caribbean Sea and Gulf of Mexico.

Genus Echinolampas has world-wide distribution, ranging in age from the Eocene to Recent, so the presence of E. aldrichi does not add much paleoenvironmental information. Nevertheless, the presence of genera Stomopneustes, Clypeaster, Agassizia and Schizaster supports the description of the Tulijá Formation as a shallow marine paleoenvironment.

Here are reported five species belonging to five genera; the table 7 summarizes [START_REF] Cooke | Cenozoic Echinoids of Eastern United States[END_REF]; Tuxpam and Meson Formations, Tampico, Tamaulipas, Mexico [START_REF] Israelsky | Notes on some echinoids from the San Rafael and Tuxpam beds of the Tampico Region, México[END_REF][START_REF] Caso | Los equinoideos fósiles del Cenozoico de México[END_REF];

Chiapas; Belize [START_REF] Donovan | Fossil echinoids from Belize[END_REF]; Costa Rica [START_REF] Jackson | Fossil Echini of the Panama Canal Zone and Costa Rica[END_REF][START_REF] Durham | Miocene echinoids from the Valle Central, Costa Rica[END_REF]; Panama [START_REF] Jackson | Fossil Echini of the Panama Canal Zone and Costa Rica[END_REF]Cooke, 1948); Cuba [START_REF] Jackson | Fossil echini of the West Indies[END_REF][START_REF] Kier | Fossil spatangoid echinoids of Cuba[END_REF]; Puerto Rico [START_REF] Jackson | Fossil echini of the West Indies[END_REF][START_REF] Gordon | Middle Tertiary echinoids from Puerto Rico[END_REF]; Jamaica [START_REF] Donovan | Lower Miocene echinoderms of Jamaica, West Indies[END_REF]; Dominican Republic [START_REF] Jackson | Fossil echini of the West Indies[END_REF]; Guadalupe [START_REF] Jackson | Fossil echini of the West Indies[END_REF]. 

  , who described E. woodrigni based on Miocene specimens from the Valle Central, Costa Rica, but it is characterized by very narrow petals, almost equally open through their full length. Echinolampas aldrichi differs from the fossil Echinolampas depressa from Tamaulipas, Mexico described by González-Terrazas (2006), mainly in the shape of the petals, which are longer, thinner, and almost straight in E. depressa, with the short line of pores being almost one half of the longer line. E. depressa is ovoid and inflated, while E. aldrichi is wider at the posterior portion of the test, and flat, with the apex coinciding with the apical system. Order Clypeasteroida L. Agassiz, 1835 Family Clypeasteridae L. Agassiz, 1835 Genus Clypeaster Lamarck, 1801 Stratigraphic range-Upper Eocene to Recent (Smith and Kroh, 2011). Diagnosis (sensu Smith and Kroh, 2011)-Clypeaster is characterized by an oral surface flat or concave, generally with an oral infundibulum well developed; ambitus rounded, flat or thick. Apical system and peristome central. Petals are variable, closed and rounded or wide and open; external pores elongated, interior pores rounded, generally joined by well-defined frontal groove. Peripoct inframarginal, sometimes marginal. Buccal membrane naked, with irregular ossicles embedded. Internal supports variable in abundance, forming thin plates or pillars, strongly developed in morphologically flat species. Modern distribution in Mexico-Clypeaster is a diverse genus with numerous species; its modern distribution in Mexican waters includes all the biogeographic regions except the continental slope of the transitional region of the Mexican Pacific Ocean, collected in depths from two to 154 m (Martínez-Melo et al., 2015).

  IGM-loc 3636, El Gato site. Tulijá Formation exposed near the town of Palenque, northern Chiapas. Diagnosis (amended from Caso, 1956)-Test outline oval to subpentagonal. Dorsal surface convex in the petalodium. Apical system slightly anterior. Ambulacral petals open distally. Anterior petal (III) longer than paired petals, posterior pair of petals slightly longer than anterior pair. Oral surface flat, becoming concave at the peristome, with deep ambulacral grooves. Periproct oval, almost round, separated from the margin at the same distance as the diameter of the periproct. Comparative material-Clypeaster antillarum Cotteau, 1875: holotype, USNM PAL 214162 from the Miocene of Anguilla. Clypeaster gatuni Jackson, 1917: holotype, USNM MO 324453 from the Miocene Gatun Formation, Panama. Clypeaster pileus Israelsky, 1924: CAS370 from the Miocene marine deposits of Tampico region, Mexico; IGM 2553, from Miocene deposits of the Mina La Catalina, Simojovel, Chiapas, Mexico. Clypeaster rogersi (Morton, 1834): IGM 2554, from Oligocene deposits along the Río Teapa, Chiapas, Mexico.

  described (IGM 2554) comprises three test fragments that appear to belong to different specimens; the largest specimen presents more inflated petals than C. rogersi. And the paired petals of IGM 2554 are closed distally, while in C. rogersi they are open. Clypeaster chiapasensis differs from C. antillarum Cotteau, 1875, from Miocene deposits of Cuba (Sánchez-Roig, 1926), and C. gatuni Jackson, 1917 from Gatun Formation, Late Miocene (Cadena et al., 2012), Panama Canal Zone. In C. antillarum the test is oval, the apical system is posterior, and the anterior petals are very elongated; on the other hand, the ambitus of C. chiapasensis ranges from rounded to pentagonal, with the anterior petal (III) significantly longer (170%) than the anterior pair of petaloids (II and IV) others. Clypeaster gatuni clearly differs from C. chiapasensis by a more elongated test, with broader petals of obovate shape, wider distally and closing abruptly. Clypeaster chiapasensis has more lanceolate petals, with the maximum width at half the length. Order Spatangoida L. Agassiz, 1840 Family Prenasteridae Lambert, 1905 Genus Agassizia Valenciennes, 1846 Type species-Agassizia scrobiculata Valenciennes in Agassiz and Desor, 1847:20. Stratigraphic range-Middle Eocene to Recent (Smith and Kroh, 2011). Diagnosis (sensu Smith and Kroh, 2011)-Oval test, no anterior sulcus at the ambitus level, apical system ethmolitic, central, with four genital pores. Anterior ambulacrum (III) narrow, with pore-pairs specialized, bearing small penicillate tube-feet, uniserially arranged; anterior paired petals II and IV are longer than posterior I and V, all slightly sunken. Periproct located on the truncated posterior surface. Peristome large, reniform, with short, thin labral plate. Modern distribution in Mexico-On the Pacific coast of northen Mexico, including the eastern coast of the Baja California Peninsula and the Gulf of California (Martínez-Melo et al., 2015).

  Comparative material-Agassizia (Anisaster) mossomi[START_REF] Cooke | Cenozoic Irregular Echinoids of Eastern United States[END_REF]: holotype, USNM MO.498989 1 from Late Oligocene of Florida. Agassizia regia[START_REF] Israelsky | Notes on some echinoids from the San Rafael and Tuxpam beds of the Tampico Region, México[END_REF] holotype, CAS 363.00 from the Tertiary marine deposits of Tuxpam Bed, Tampico Region, Mexico.Remarks-The genus Agassizia is present in the fossil record from the Middle Eocene to Recent (Smith andKroh, 2011). Presently, it is distributed in the North Pacific coast of Mexico, including the west coast of the Baja California Peninsula and the Gulf of California[START_REF] Martínez-Melo | Taxonomía y biogeografía ecológica de los equinoideos irregulares (Echinoidea: Irregularia) de México[END_REF].

  Stratigraphic range-Eocene to Recent (Smith andKroh, 2011).Diagnosis (sensu Smith and Kroh, 2011)-Test outline oval with deep anterior sulcus, slightly pointed at the ambitus. Apical system ethmolithic with four gonopores. Anterior ambulacrum (III) deeply sunken, adapical pairs of pores large and specialized. Periproct small, marginal; peristome reniform, located in anterior third of test; labral plate short and wide, not extending beyond the first half of the first ambulacral plate. Schizaster has well developed lateral and peripetalous fascioles; the peripetalous fasciole indented by three plates behind petals II and IV.

  IGM-Sc1 -IGM-Sc2 from IGM-loc 3636 El Gato site, and IGM-Sc3 from IGM-loc 3880 Río Chacamax site; both from the Miocene Tulijá Formation near Palenque, northern Chiapas, Mexico. Description-Test outline ovoid (length 33-47 mm, width 30-48 mm), ambulacrum III forming deep notch in anterior ambitus; posterior truncated. Test tall (21-31 mm), with adoral and aboral surfaces almost horizontal. Anterior ambulacrum not petaloid, in a notch, with well-developed pore pairs. Paired ambulacra petaloid. Anterior paired petals (II and IV) two times the length of the posterior pair. Anterior paired petals sinuous, opening in an obtuse angle, not reaching the ambitus, with a maximum width at 2/3 length from apical system, with oval pores and a slight furrow connecting the pore pairs. Posterior paired petals lanceolate. Periproct oval, vertical and high on the posterior surface of the test. Peristome anterior, probably labiate. Comparative material-Schizaster (Paraster) sp. aff. lecontei Merriam, 1899: IGM 5920 and IGM 5921, from the lower Eocene of Bateque Formation, Baja California Sur, Mexico. Schizaster dumblei Israelsky, 1924: holotype, CAS 368.00 from Oligocene marine deposits of San Rafael beds, Tampico, Mexico.

  dated Formation Meson as late Oligocene-early Miocene. The Holotype is dated as Oligocene by the California Academy of Sciences (CAS, 2019).

  the taxonomical diversity and fossil record of the five genera during the Miocene along the Caribbean region. With these revisions we start sketching an interesting system between the Caribbean and the Gulf of Mexico basin, connected by the Northern Caribbean Current. Due to the general quality of the fossil record and the scarce revisions on the paleofauna of the region, the present report help fill what has been a major gap in recognizing the distribution of echinoids during the faunal transition from a tropical echinoid fauna characterizing most of the Paleogene to a more temperate fauna characterizing the Neogene as well as the transition between the Caribbean and the Gulf of Mexico basins.

  data (mm) of the specimens of Agassizia regia[START_REF] Israelsky | Notes on some echinoids from the San Rafael and Tuxpam beds of the Tampico Region, México[END_REF] TL, length; TW, width; TH, height; IL, length of petaloid I; IW, width of petaloid I; IIL, length of petaloid II; IIW, width of petaloid II; PsW, width of the peristome; PsL, length of the peristome; PsF, distance from the peristome to the anterior margin; PpW, width of the periproct; PpL, length of the periproct; PpH, height of the periproct.

Figure 2 .

 2 Figure 2. General geologic column of the region and the temporal limits of the stratigraphic units (taken from Martínez-Ortiz et al., 2017).

Figure 3 .

 3 Figure 3. Geologic map of the paleontological sites of the Tulijá Formation that includes echinoid reports. 1, El Gato (IGM-loc 3636); 2, Río Chacamax (IGM-loc 3880); 3, Don Eber (IGM-loc 3879).

Figure 4 .

 4 Figure 4. Stomopneustes pristinus Jackson, 1937. A, Aboral side IGM-S1; B, oral side IGM-S2; C, apical system IGM-S1; D, ambulacral plates at the ambitus IGM-S3; E, interambulacral plates at the ambitus IGM-S4; F, primary spines IGM-S5. amb III, probable ambulacrum III; t, tubercle; pp, pair of pores; al, Aristotle's lantern; m, mamelon; b, boss; mp, madreporite; gp, genital plate; bs, base of spine; sh, shaft.

Figure 5 .

 5 Figure 5. Stomopneustes pristinus Jackson, 1937. Aristotle's lantern IGM-S2. A, picture; B, diagram. h, hemipyramids; e, epiphysis; fm, foramen magnum.

Figure 6 .

 6 Figure 6. Echinolampas aldrichi Twitchell, 1915. A, aboral side; B, oral side; C, lateral side (left); D, posterior side IGM-E1. E, ambulacrum III from the oral side; F, ambulacrum III from the aboral side IGM-E2.

Figure 7 .

 7 Figure 7. Echinolampas aldrichi Twitchell, 1915. A, apical system; B, apical system and ambulacrum V; C, interambulacrum 4; D, tip of ambulacrum III; E, tip of ambulacrum II; F, tip of ambulacrum I.

Figure 8 .

 8 Figure 8. Clypeaster chiapanensis Müllerried, 1951. A, aboral side; B, oral side; C, posterior side; D, lateral side (left) Neotype IGM-C1. E, ambulacrum IGM-C2; F, apical system IGM-C3; G, periproct (oral side) IGM-C4.

Figure 9 .

 9 Figure 9. Agassizia regia Israelsky, 1924. A, aboral side; B, oral side; C, lateral side (left); D, posterior side IGM-A1. E, peristome and plastron IGM-A2; F, apical system IGM-A3; G, ambulacrum I IGM-A4; H, ambulacrum II IGM-A5. ps, peristome; pp, pair of pores; gp, genital pores; ap, atrophied plates in ambulacrum II.

Figure 10 .

 10 Figure10. Schizaster dumblei[START_REF] Israelsky | Notes on some echinoids from the San Rafael and Tuxpam beds of the Tampico Region, México[END_REF]. A, aboral side; B, oral side; C, posterior side; D, lateral side (left) IGM-Sc2. E, peristome and plastron; F, apical system and posterior ambulacra (I and V); G, peristome; H, periproct; I, ambulacrum II. pl, plastron; p, periproct; as, apical system; pp, pair of pores in ambulacrum II IGM-Sc3.

  

  

  

  

Table 1 .

 1 Paleontological sites near Palenque, Chiapas, where the fossil echinoids referred in this work were collected, (also see Figure2).

	Tables			
	Paleontological	IGM-loc	Geographical coordinates
	sites			N-W
	Don Eber site	3879 17°29'29.7"-92°3'46.2"
	Río Chacamax	3880 17°28'49.93"-91°58'28.64"
	El Gato 3		3636 17°29'29.4"-92°56'29.5"
	El Gato 2		3636 17°29'59.4"-92°56'30.7"
	El Gato 1		3636 17°29'21.9"-92°56'33.1"
		Diameter Ambulacrum Interambulacrum
	IGM-S1	63.77	13.33	22.86
	IGM-S2	105.47	20.28	44.19
	IGM-S3	84.21	18.94	34.65
	IGM-S4	89.53	16.21	34.15
	IGM-S5	57.73	11.43	21.86
	IGM-S6	60.03	12.71	21.05
	IGM-S7	87.61	18.23	33.31
	IGM-S8	96.62	17.71	33.51
	IGM-S9	92.51	
	IGM-			
	S10	98.63	19.51	35.16
	IGM-			22.86	38.72

Table 2 .

 2 Morphometric data (mm) of the specimens of Stomopneustes pristinus[START_REF] Jackson | Mexican Fossil Echini[END_REF]. Ambulacra and interambulacra measured at the ambitus.

	TL	TW	TH	IL	IW IIL	IIW	IIIL	IIIW	PsW PsL PsF	PpW PpL PpB
	IGM-E1 79.66 75.4 33.91		38.38 11.4 33.74/27.75 10.63 31.21/28.17	9.15 11.09 7.28 31.18 12.64	0.63
	IGM-E2 69.57 70.72 35.73		37.2 9.86	8.67	28.9 33.87/28.35		14.03 5.03 1.33
	IGM-E3 69.74 61.85 26.3 27.32/25.41 8.84 24.55/22.5	8.24 24.91/23.73	7.51 11.68 3.6 31.96 11.91 7.54 1.92
	IGM-E4 68.13 61.98		31.64/29.01 8.71 24.18/19.6	7.84	22.84	6.97		
	IGM-E5 74.43 71.04 28.32		36.88 9.65 32.00/25.57	8.27 28.46/27.61	6.77	31.1	

Table 3 .

 3 Morphometric data of the specimens of Echinolampas aldrichi Twitchell,

	1915. TL, length; TW, width; TH, height; IL, length of petaloid I; IW, width of petaloid
	I; IIL, length of petaloid II; IIW, width of petaloid II; IIIL, length of petaloid III; IIIW,
	width of petaloid III; PsW, width of the peristome; PsL, length of the peristome; PsF,
	distance from the peristome to the anterior margin; PpW, width of the periproct; PpL,
	length of the periproct; PpB, distance from the periproct to the posterior margin.

Table 4 .

 4 Morphometric data (mm) of the specimens of Clypeaster chiapasensisMüllerried, 1951. There are not data of the peristome because there were no one visible. TL, length; TW, width; TH, height; IL, length of petaloid I; IW, width of petaloid I; IIL, length of petaloid II; IIW, width of petaloid II; IIIL, length of petaloid III; IIIW, width of petaloid III; PpW, width of the periproct; PpL, length of the periproct; PpB, distance from the periproct to the posterior margin.

Table 6 .

 6 Morphometric data (mm) of the specimens of Schizaster dumblei Israelsky, 1924. TL, length; TW, width; TH, height; IL, length of petaloid I; IW, width of petaloid I; IIL, length of petaloid II; IIW, width of petaloid II; IIIL, length of petaloid III; IIIW, width of petaloid III; PsW, width of the peristome; PsL, length of the peristome; PsF, Figures Figure 1. Previous reports of Miocene faunas. The Intracoastal Waterway Canal in Horry County, South Carolina, United States of America
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Table 7. Species of genus Echinolampas, Clypeaster, Agassizia, Schizaster reported from the Miocene in the Caribbean Region. Eastern USA [START_REF] Cooke | Cenozoic Echinoids of Eastern United States[END_REF]; Gulf of Mexico [START_REF] Israelsky | Notes on some echinoids from the San Rafael and Tuxpam beds of the Tampico Region, México[END_REF][START_REF] Caso | Los equinoideos fósiles del Cenozoico de México[END_REF]; Chiapas; Belize [START_REF] Donovan | Fossil echinoids from Belize[END_REF]; Costa Rica [START_REF] Jackson | Fossil Echini of the Panama Canal Zone and Costa Rica[END_REF][START_REF] Durham | Miocene echinoids from the Valle Central, Costa Rica[END_REF]; Panama [START_REF] Jackson | Fossil Echini of the Panama Canal Zone and Costa Rica[END_REF]Cooke, 1948); Cuba [START_REF] Jackson | Fossil echini of the West Indies[END_REF][START_REF] Kier | Fossil spatangoid echinoids of Cuba[END_REF]; Puerto Rico [START_REF] Jackson | Fossil echini of the West Indies[END_REF][START_REF] Gordon | Middle Tertiary echinoids from Puerto Rico[END_REF]; Jamaica [START_REF] Donovan | Lower Miocene echinoderms of Jamaica, West Indies[END_REF]; Dominican Republic [START_REF] Jackson | Fossil echini of the West Indies[END_REF]; Guadalupe [START_REF] Jackson | Fossil echini of the West Indies[END_REF]. (?): The locality could not be from the Miocene. These records are taken from catalogues that sometimes do not show the complete information about the localities of collect for each species, allowing the comparison at country level. 
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