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Abstract

A new species of Ophioderma Müller and Troschel, 1842 is described. The new species is the first fossil one of the
genus, and the third ophiuroid described for the Tertiary of South America. It is characterized by its large size, proximal
dorsal arm plates arched, entire or irregularly fragmented in two or three parts and lateral arm plates with four or five
short, flat spines of similar length with a finger-like outline.
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Introduction 

Except for Ophioderma longicauda (Retzius, 1805) (type species of the genus) that lives in the Mediterranean
Sea and Northeastern Atlantic Ocean (Spain to Senegal), all the species of Ophioderma Müller and Troschel,
1842, presently occur on both littorals of America, most inhabiting the Western Atlantic Ocean (South Caro-
lina, USA to São Paulo, Brazil), and some distributed on the Eastern Pacific Ocean (California to Perú). They
mostly inhabit shelf environments, but there are also some records in deep waters (Abreu-Pérez et al. 2005;
Albuquerque and Guille 1991; Barraza and Hasbún 2005; Brito 1962; Clark 1940; Durán-González et al.
2005; Hendler et al. 1995; Koehler 1914, 1927; Laguarda-Figueras et al. 2005; Manso 1993; Neira and Can-
tera 2005; Netto et al. 2005; Solís-Marín et al. 2005; Tommasi 1970, among others). 

Generic placement of some proposed fossil representatives of Ophioderma is a matter of discussion. Chen
and McNamara (2006) showed that some Triassic species formerly placed in Ophioderma do not belong in the
genus, and Maastrichtian and Pliocene records of Kutscher and Jagt (2000) and Berry (1935) are based only
on isolated arm plates, which makes a proper generic assignment difficult. Our material includes large disks
covered by granules, and firmy fused subrounded arms, bearing short, flat, and addpressed spines, and paired
flat genital scales. Therefore, the new species described herein becomes the first undoubted fossil record of
this genus, extending considerably its geographical range into high southern latitudes of the Southern Hemi-
sphere.

Fossil ophiuroids from Tertiary strata of South America are scarce and only known (outside of Argentina)
through the report of Amphioplus venezuelanus Berry, 1941 described from the Miocene of Venezuela, and the
mention and illustration given by Kutscher et al. (2004) of Ophiomusium sp. (Miocene, Chile). Ophiuroids of
Argentina are also poorly known, and are represented by Ophiura elegantoides Furque and Camacho, 1949, a
late Middle Eocene taxon from the Leticia Formation (Tierra del Fuego), and by a recently described species
of Ophiocrossotta (Caviglia, Martínez and del Río 2007), from the Early Miocene Chenque Formation. Other
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records are only for “ophiuroids”, (Bertels 1965, Martínez et al. 2005) or without any factual basis (such as
descriptions, illustrations or reference to any specimen, De Sáez, 1928). 

Geological setting, taphonomy, and paleoecology

The material studied herein was found in the shoreface facies recorded from the regressive phase at the top of
the Puerto Madryn Formation exposed at the cliffs of a new fossiliferous locality situated close to Estancia
San Lorenzo, 18 km west to Punta Norte (southern coast of the San Matías Gulf, Península Valdés, Chubut
Province) (figure 1). 

FIGURE 1. Geographic location (star) where the specimens of Ophioderma bonaudoae n.sp. were collected. 

The Puerto Madryn Formation (Haller, 1978) consists of a 200 m thick, sandy sequence with intercalated
highly fossiliferous shell-beds deposited in midshelf to foreshore environments (del Río et al., 2001), around

10 million years ago (Tortonian, early Late Miocene) according to 87Sr/86Sr isotope ratios (Scasso et al., 2001). 
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The studied outcrop (figure 2) consists of a 20 m thick sedimentary sequence composed of grey-white het-
erolithic tidal flat and shoreface tongue deposits with their upper part intensively bioturbated (ichnofabric
consists mainly of Ophiomorpha and Skolithos), intercalated with numerous yellowish massive, fine sand-
stones shell- beds. 

FIGURE 2. Stratigraphic section at Estancia San Lorenzo. Location of the specimens of Ophioderma bonaudoae n.sp.
indicated by the star. 
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The MO, OS, AOA and OMA assemblages (biofacies) defined by del Río et al. (2001) dominate the fos-
siliferous beds, and were deposited by storm events in upper shoreface environments. Several recurrent census
assemblages of Pachymagas piramidesia (AOA), Monophoraster darwini and “Ostrea” patagonica (MO, OS
Assemblages) are recorded and indicate shallow depth associations situated just behind the surf zone in a high
energy environment with a strong wave action. AO and OMA Assemblages constitute autochthonous-parau-
tochthonous thin beds distributed throughout the sequence.

On the basis of the abundant molluscan fauna recorded in the Puerto Madryn Formation, Martínez and del
Río (2002) defined the Valdesian Province, a biogeographic entity mostly characterized by the presence of
paratropical warm-water elements with Caribbean affinities. The present record of Ophioderma is a confirma-
tion of this assertion, since this genus is at present restricted to warm to warm-temperate waters, with its
southernmost distribution placed at São Paulo (Brazil) in the Southwestern Atlantic coast, where the warm
Brazilian Current that moves from north to south influences surficial water temperatures (figure 3). 

FIGURE 3. Present and Miocene geographic distribution of Ophioderma in the Americas. According to Martínez and
del Río (2002) in the Miocene the influence of the proto Brazilian Current (Br) reached the present Península Valdés
area, where now the Malvinas (Falkland Current) is operating..

According to autecologic information, some ophiuroids coil the arms when disturbed (i.e. Amphipholis
squamata (Delle Chiaje, 1828), and Ophiolepis paucispina (Say, 1825); Hendler 1979, Emson and Wilkie
1982, Hendler and Turner, 1987, Hendler et al. 1995), and this is the position in which the holotype of Ophio-
derma bonaudoae new species was found (arm coiling is around and below the disk), indicating the typical
very rapid burial after death characteristic of storm events.
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Abbreviations: CNP-PIIc, Centro Nacional Patagónico, Paleontological Collection
Suprageneric classification follows Smith et al. (1995).

Class Ophiuroidea Gray, 1840 

Subclass Ophiuridea Gray, 1840

Order Ophiurida Müller and Troschel, 1840 

Suborder Ophiurina Müller and Troschel, 1840

Infraorder Ophiodermatina Smith, Paterson and Lafay 1995 

Family Ophiodermatidae Ljungman, 1867

Subfamily Ophiodermatinae Ljungman, 1867 

Ophioderma Müller and Troschel, 1842

Type species. Asterias longicauda Retzius, 1805, by subsequent designation, Clark, 1915.

Although the most conspicuous characteristic of the genus, i.e. the genital slits, are not visible, the presence of
large disks with very small scales covered by granules, firmy fused subrounded arms, very short, flat, and
addpressed arm spines, and two flat genital scales, lead us to include the fossils in Ophioderma.

Ophioderma bonaudoae new species
Plate 1, figs. A–G

Diagnosis. Large Ophioderma with proximal dorsal arm plates arched, entire or irregularly fragmented in two
or three parts; lateral arm plates with four or five short, flat spines of similar length with a finger-like outline.

Description. Disk outline pentagonal, interbrachial outline straight. Ventral surface not fully preserved.
Dorsal surface with very small scales, larger distally, covered by small rounded granules. Radial shields ovate,
granules do not cover them but taking into account the preservation, radial shields could have been covered.
Arms broadly rounded near the disk, more rounded distally; ventrally flat, and with dorsal midline angular to
rather sharply angular proximally, becoming flatter distally. At base, arm diameter is around 1/4 of disk diam-
eter, and taper gently. Proximal dorsal plates sometimes irregularly fragmented in two or three parts. Ventral
arm plates pentagonal, wider proximally (visible as hexagons) than distally (visible as quadrangles). Convex
lateral plates bear five (four distally) small, not reaching the next distal joint, flattened, addpressed spines,
with a finger-like outline. Spines are of similar length, or the dorsal one is a little smaller. Two flat tentacle
scales, the ventral one largest. Buccal elements not preserved, except the hemi-mandibles and an oral shield
(paratype). The oral shield is broadly rounded, the lateral margins converge gently to the mouth, and the prox-
imal side is nearly straight.

Dimensions. Holotype, disk diameter: 29 mm, arm base diameter: 7 mm; Paratype, disk diameter : 24
mm, arm base diameter : 6 mm.

Type material: Holotype CNP-PIIc 00233, Paratype CNP-PIIc 00234
Etymology. Dedicated to María Sol Bonaudo, who collected both specimens.
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PLATE 1. Ophioderma bonaudoae n.sp. A. Dorsal view of Holotype CNP-PIIc 00233. . Scale bar: 10 mm. B. Arm base

of Holotype CNP-PIIc 00233. Scale bar: 10 mm C. Lateral view of arm of Holotype CNP-PIIc 00233. Scale bar: 1 mm.

D. Arm base Holotype CNP-PIIc 00233. Scale bar: 10 mm. E. Ventral view of Holotype CNP-PIIc 00233. Scale bar: 10

mm F. Dorsal view of Paratype CNP-PIIc 00234 Scale bar: 10 mm. G. Ventral view of Paratype CNP-PIIc 00234. Scale

bar: 10 mm.
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Discussion

Ziesenhenne (1955) recognized 21 species of Ophioderma; since this time, five more have been described, but
there is no modern revision of the genus, and probably there are some synonyms. Hence, comparisons are
done with the best-recognized species. As can be noted, although the preservation of the new species prevents
comparison of some of the commonly used characters, the recent species of Ophioderma can be distinguished
from Ophioderma bonaudoae n. sp. on the basis of the disk size and shape, transverse dimension and shape of
the arm, arm plate architecture, and number, size and shape of the arm spines.

O. longicauda (Retzius, 1805) (Mediterranean Sea, Atlantic Ocean from Iberian Peninsula to Senegal),
type species of the genus, is similar in size, but differs from O. bonaudoae n.sp. in having thinner arms, 8–10
arm spines, the ventralmost being larger .

O. cinereum Müller and Troschel, 1842 (Florida to São Paulo, Brazil) is similar to O. bonaudoae n.sp. in
size, but the former has the proximal dorsal plates of the arm irregularly fragmented in small parts, the size of
the around 8 spines gradually increase towards the ventral side, the most ventral one nearly reaching the next
distal joint.

The disk of O. bonaudoae n.sp. is rather larger than that of O. appressum (Say, 1825) (north of the State
of São Paulo, Brazil, to North Carolina), and they also differ in O. appressum having the dorsal arm plates
undivided, and 8 to 10 spines, the largest being the most ventral one, that nearly reaches the next distal joint. 

O. brevicaudum Lütken, 1856 (North Carolina to northeastern Brazil, Asencion Island) is smaller than O.
bonaudoae n.sp., has polygonal granules near the edge of the disk, and arm spines, although the most similar
in shape to those of O. bonaudoae n.sp., are more numerous, triangular in outline and nearly reach the base of
the next distal joint.

O. brevispinum (Say, 1825) (North Carolina to northeastern Brazil) differs from O. bonaudoae n.sp. in
having the former 7–9 thin, blunt tipped and peg-like arm spines.

O. januarii Lütken, 1856 (Antilles to São Paulo, Brazil) is smaller than O. bonaudoae n.sp., has octagonal
ventral arm plates, unfragmented dorsal arm plates, and 7 to 9 brachial spines.

O. guttatum Lütken, 1859 (Caribbean Sea) is larger than O. bonaudoae n.sp., has flattened granules, dor-
sal arm plates irregularly fragmented in many pieces, and more numerous arm spines, of different shape and
size. 

O. phoenium H. L. Clark, 1918 (Caribbean Sea) is smaller than O. bonaudoae n.sp. , and has 9–10 arm
spines, of different shape and size. 

O. rubicundum Lütken, 1856 (Caribbean Sea) is smaller than O. bonaudoae n.sp., has the dorsal arm
plates not fragmented, and has 7–9 arms spines, the most ventral noticeably larger than the others.

 O. squamosissimum  Lütken, 1856 (Caribbean Sea) is larger than O. bonaudoae n.sp., has flattened gran-
ules, and the dorsal arm plates subdivided transversely. Although the number of arm spines can be sometimes
equal to that of O. bonaudoae n.sp., in this species are all of similar size, and in O. squamosissimum size
increases ventrally.

O. bonaudoae n.sp. is larger than O. panamense Lütken, 1859 (California to Peru), and the latter has the
upper arm plates undivided. Arm spines in O. panamense are more numerous, increase ventrally in size, and
are more pointed.

O. variegatum Lütken, 1856 (California to Panama) is clearly distinguished from O. bonaudoae n.sp. by
its very narrow arms, and more numerous and robust arm spines.

 O. teres (Lyman, 1860) (Gulf of California to Peru), although rather similar in size, can be differentiated
from O. bonaudoae n.sp. because the adults have the upper arm plates always broken in two or more irregular
fragments, and 8–10 spines of more triangular shape, not all of equal size.

O . devaneyi Hendler and Miller, 1984 (North Carolina to Straits of Florida, Gulf of Mexico) is similar in
size to O. bonaudoae n.sp., but has the dorsal arm plates subdivided (except near tip), and bear up to nine
spines whose length increase ventrally.
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O. ensiferum Hendler and Miller, 1984 (Caribbean Sea) is smaller than Ophioderma bonaudoae n.sp., has
dorsal arm plates not fragmented, and up to seven pointed arm spines with length increasing ventrally, the
most ventral covering the tentacle scale and reaching the base of the next ventral spine. 

TABLE 1. Comparison of some characters of the species of Ophioderma. Size and arm width are considered when dif-

fering significantly from those of Ophioderma bonaudoae n.sp. pdap: proximal dorsal arm plates, laps: lateral arm plates

spines, -: not significantly different. 
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Disk 
size

Disk gran-
ules

Fragm 
pdap

Number 
laps 

Relative size and shape laps Arm 
width

O. bonaudoae n.sp. - rounded No, or 2–
3 parts

4–5 Flat, finger-like outline short, all 
similar

-

O. longicauda - rounded no 8–10 Straight sided, blunt tip, ventralmost 
larger

thinner

O.cinereum - rounded Yes 
(small)

ca. 8 straight sided, blunt tip, increase 
ventrally , ventralmost tapered and 
pointed

-

O. appressum smaller rounded no 8–10 increase ventrally, ventralmost 
tapered

-

O.brevicaudum smaller some polyg-
onal

rarely 7–9 Short, finger-like outline to almost 
triangular, all similar

-

O.brevispinum smaller rounded no 7–9 straight sided, blunt tip, short, all 
similar

-

O. januarii smaller rounded no 7–9 Increase at the middle or ventrally, 
blunt tip dorsally, more acute ven-
trally

-

O.guttatum larger flattened yes 9–10 small, acute, dorsal slender -

O.phoenium smaller rounded no 9–10 dorsals pointed, ventrally larger -

O.rubicundum smaller rounded no 7–9 straight sided, blunt tip , short, ven-
tral most larger

-

O.squamosissimum larger flattened yes 5–7 straight sided, blunt tip , size 
increase ventrally

-

O.panamense smaller rounded no 10–12 Size increase ventrally, almost trian-
gular

-

O.variegatum - rounded yes 7–10  robust, blunt tip Thinner

O.teres - rounded yes 8–10 ventralmost larger -

O. devaneyi - rounded yes Up to 9 Blunt, truncated tip, size increase 
ventrally

-

O. ensiferum - rounded no Up to 7 Pointed, size increase ventrally -

TERM OF USE
This pdf is provided by Magnolia Press for private/research use. 
Commercial sale or deposition in a public library or website site is prohibited.



 Zootaxa 1841  © 2008 Magnolia Press  ·  51FIRST FOSSIL SPECIES OF OPHIODERMA

References

Abreu-Pérez, M., Solís-Marín F.A., Laguarda-Figueras, A. (2005) Catálogo de los equinodermos (Echinodermata: Aster-
oidea y Ophiuroidea) nerítio-bentónicos del Archipiélago cubano. Revista de Biología Tropical/ International Jour-
nal of Tropical Biology and Conservation, 55 (Suppl. 3), 29–52.

Albuquerque, C.N. & Guille, A. (1991) Ophiuroidea (Echinodermata) ao largo do Brasil: Banco dos Abrolhos, cadeia
submarina vitoria-trindade e plataforma continental adjacente. Boletim do Museu Nacional (nova serie, Zoologia),
353, 1–29.

Barraza, J.E. & Hasbún, C.R. (2005) Los equinodermos (Echinodermata) de El Salvador. Revista de Biología Tropical/
International Journal of Tropical Biology and Conservation, 55 (Suppl. 3), 139–146.

Berry, C.T. (1935) A Pliocene ophiuran from Trinidad. Journal of Paleontology, 9, 430– 433.
Berry, C.T. (1941) Tertiary ophiurans from Venezuela. Journal of Paleontology, 15, 68–70.
Brito, I.M. (1962) Ensaio de catálogo dos equinodermas do Brasil. Centro de Estudos Zoológicos, Universidade do Bra-

sil, Facultdade Nacional de Filosofia. Avulso, 13, 1–10.
Caviglia, S.E., Martinez S. & del Río C.J. (2007) A new Early Miocene species of Ophiocrossota (Ophiuroidea) from

Southern Patagonia, Argentina. Neues Jahrbuch für Geologie und Palāontologie, 245, 147-152. 
Chen, Z.Q. & McNamara, K.J. (2006) End-Permian extinction and subsequent recovery of the Ophiuroidea (Echinoder-

mata). Palaeogeography, Palaeoclimatology, Palaeoecology, 236, 321–344.
Clark, H.L. (1915) Catalogue of the recent ophiurans: based on the collection of the Museum of Comparative Zoology.

Harvard University Museum of Comparative Zoology Memoirs, 25, 1–376.
Clark, H.L. (1918) Brittle stars, new and old. Bulletin of the Museum of Comparative Zoology, Harvard, 62, 265–338.
Clark , H. L. (1940) Eastern Pacific Expedition of the New York Zoological Society. XXI. Notes on Echinoderms from

the West Coast of Central America. Zoologica, 25, 331–352. 
De Sáez, M. D. (1928) Un nuevo equinodermo fósil argentino. Revista del Museo de La Plata, 32, 57–60. 
Del Río, C.J., Martínez, S. & Scasso, R. (2001) Nature and origin of spectacular marine Miocene shell beds of northeast-

ern Patagonia (Argentina): paleoecological and bathymetric significance. Palaios, 16, 3–25.
Delle Chiaje, S. (1828) Memorie sulla storia e notami degli animali senza vertebre del Regno di Napoli. Volume 3.Atlas.

Napoli. xx + 232 pp., pls. 32-49. (not seen)
Durán-González, A., Laguarda-Figueras, A., Solís-Marín F.A., Buitrón Sánchez, B.E, Ahearn, C.G. & Torres-Vega, J.

(2005) Equinodermos (Echinodermata) de las aguas mexicanas del Golfo de México. Revista de Biología Tropical/
International Journal of Tropical Biology and Conservation, 55 (supl. 3), 53–68.

Emson, R.H. & Wilkie, I.C. (1982) The arm-coiling response of Amphipholis squamata (Delle Chiaje). In: Lawrence,
J.M. (Ed.), Echinoderms: Proceedings of the Interntional conference, Tampa Bay 14-17 September 1981. Balkema,
Rotterdam, pp, 11–18.

Furque, G. & Camacho, H.H. (1949) El Cretácico Superior de la costa atlántica de Tierra del Fuego. Revista de la Asoci-
ación Geológica Argentina, 4, 263–297.

Gray, J. E. (1840) A synopsis of the genera and species of the class Hypostoma (Asterias Linn.). Annals and Magazine of
Natural History, 6, 275–290. (not seen)

Hendler, G. (1979) Reversal and viviparity in Ophiolopis kieri n.sp., with notes on viviparous brittlestars from the Carib-
bean (Echinodermata: Ophiuroidea). Proceedings of the Biological Society of Washington , 92, 783–795

Hendler, G. & Miller, J.E. (1984) Ophioderma devaneyi and Ophioderma ensiferum, new brittlestar species from the
Western Atlantic (Echinodermata: Ophiuroidea). Proceedings of the Biological Society of Washington, 97, 442–461.

Hendler, G. & Turner, R .L. 1987. Two new species of Ophiolepis (Echinodermata: Ophiuroidea) from the Caribbean Sea
and Gulf of Mexico: with notes on ecology, reproduction and morphology. Contributions in Science (Los Angeles)
395, 1–14

Hendler, G., Miller, J. E., Pawson, D. L. & Kier, P. M. (1995) Sea Stars, Sea Urchins, and Allies: Echinoderms of Florida
and the Caribbean. Smithsonian Institution Press, Washington , 390 pp.

Koehler, R. (1914) A contribution to the study of ophiurans of the United States National Museum. Bulletin of the U.S.
National Museum, 84, 1–146.

Koehler, R. (1927) Les echinodermes des Mers dEurope. 1. Doin, Paris, 362 pp.
Kutscher, M. & Jagt, J.W.M. (2000) Early Maastrichtian ophiuroids from Rügen (norhteast Germany) and Møn (Den-

mark). Scripta Geologica, 121, 45–178.
Kutscher, M., Neumann, C., Nielsen, S., Reich, M. & Villier, L. (2004) Echinoderms from the Miocene of Chile. Pro-

ceedings 11th International Echinoderm Conference, Munich, 453–456. 
Laguarda-Figueras, A, Solís-Marín F.A., Durán González, A., Ahearn, C.G, Buitrón Sánchez, BE, and Torres-Vega-J.

2005. Equinodermos (Echinodermata) del Caribe mexicano. Revista de Biología Tropical/ International Journal of
Tropical Biology and Conservation, 55 (supl. 3), 109–122.

Ljungman, A.V. (1867) Ophiuroidea viventia huc usque cognita enumerata. Öfversigt af Kongliga Vetenskaps-Akade-

TERM OF USE
This pdf is provided by Magnolia Press for private/research use. 
Commercial sale or deposition in a public library or website site is prohibited.



MARTÍNEZ & DEL RÍO52  ·  Zootaxa 1841  © 2008 Magnolia Press

miens Förhandlingar, Stockholm, 1866, 303–336. (not seen)
Lütken, C.F. (1856) Bidräg til Kundskaben Slangestjerner. II. Oversigt over de vestindiske Ophiurer. Videnskabelige

Meddelelser fra den na turhistorik Forening i kjobenhavn 1856 (1–2), 1–19. (not seen)
Lütken, C.F. (1859) Additamenta ad historiam Ophiuridarum.Beskrivelser af nye eller hidtil kun ufuldstaendigt kjendte

Arter af Slangestjerner. Anden Afdeling. Kongelige Danske Videnskab-ernes Selskabs Skrifter 5 (1861), 177–271.
(not seen)

Lyman, T. (1860) Descriptions of new Ophiuridae, belonging to the Smithsonian Institution and to the Museum of Com-
parative Zoölogy at Cambridge. Proceedings of the Boston Society of Natural History,7, 193–205. (not seen)

Manso, C.L.C. (1993) Ofiuróides da plataforma brasileira, Parte II. Norte do Estado do Rio de Janeiro, Estado do
Espíruto Santo, Sul do Estado da Bahia e Bancos Royal Charlotte, Hostpur e Davis (Echinodermata: Ophiuroidea).
Revista Brasileira de Biologia, 53, 189–195.

Martínez, S. & del Río, C.J. (2002) Late Miocene Molluscs From the Southwestern Atlantic Ocean (Argentina and Uru-
guay): A Palaeobiogeographic Analysis. Palaeogeography, Palaeoclimatology, Palaeoecology, 188, 167–187.

Martínez, S., del Río. C.J., & Demichelli, M. (2005) Primer registro de ofiuroideos (Echinodermata: Ophiurida) en la
Formación Puerto Madryn (Mioceno Tardío Temprano, Chubut, Argentina). Actas VIII Jornadas de Zoología del
Uruguay (Publ. Esp. Soc. Zool. Uruguay), 63.

Müller, J. & Troschel, F. H. (1840) Ueber die Gattungen der Ophiuren. Wiegmanss Archiv für Naturgeschichte, 6, 327–
330. (not seen)

Müller, J. & Troschel, F.H. (1842) System der Asteriden. Braunschweig, Berlin, 135 pp. (not seen)
Neira O., R. & Cantera K., J.R. (2005) Composición taxonómica y distribución de las asociaciones de equinodermos en

los ecosistemas litorales del pacífico colombiano. Revista de Biología Tropical/ International Journal of Tropical
Biology and Conservation, 55 (supl. 3), 195–206.

Netto, L.F., Hadel, V.F. & Tiago, C.G. (2005). Echinodermata from São Sebastião Channel (São Paulo, Brazil). Revista
de Biología Tropical/ International Journal of Tropical Biology and Conservation, 55 (supl. 3), 207–218.

Olivero, E. B. & Malumián, N. (1999) Eocene stratigraphy of southern Tierra del Fuego, Argentina. Bulletin of the Amer-
ican Association of Petroleum Geologists, 83, 295–313.

Retzius, A.J. (1805) Dissertatio sistens species cognitas Asteriarum, quamr. sub praesidio A.J. Retzii. exhibet N. Bruze-
lius. Unknown, Lundae, 37 pp. (not seen)

Say, T. (1825) On the species of the Linnean genus Asterias inhabiting the coast of the United states. Journal of the
Academy of Natural Sciences of Philadelphia, 5, 141–154. (not seen)

Scasso, R.A., McArthur, J.M., del Río, C.J., Martínez, S. & Thirlwall, M.F. (2001) 87Sr/86Sr Late Miocene age of fossil
molluscs in the ”Entrerriense” of the Valdés Península (Chubut, Argentina). Journal of South American Earth Sci-
ences, 14, 319–327.

Smith, A.B., Paterson, G.L.J. & Lafay, B. (1995) Ophiuroid phylogeny and higher taxonomy: morphological, molecular
and palaeontological perspectives. Zoological Journal of the Linnean Society, 114, 213–243.

Solís-Marín, F.A., Laguarda-Figueras, A., Durán González, A., Ahearn, C.G. & Torres-Vega, J. (2005) Equinodermos
(Echinodermata) del Golfo de California, México. Revista de Biología Tropical/ International Journal of Tropical
Biology and Conservatio, 123–137.

Tommasi, L.R. (1970) Os ofiuróides recentes do Brasil e de regiões vizinhas. Contribuições do Instituto Oceanográfico
da Universidade de São Paulo, série Oceanografia Biológia 20, 1–146.

Ziesenhenne, F.C. (1955) A review of the genus Ophioderma M & T. In: Essays in the natural sciences in honor of Cap-
tain Allan Hancock on the occasion of his birthday july 26, 1955. (ed. not indicated), University of Southern Califor-
nia, Los Angeles, pp 185–201.

TERM OF USE
This pdf is provided by Magnolia Press for private/research use. 
Commercial sale or deposition in a public library or website site is prohibited.


