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ABSTRACT

The cvpraeid gastropod, Muracypraea ormenoi new species, is
described from lower to middle Miocene beds of the upper-
most Olicocene to middle Miocene Chilcatay Formation, Pisco
Basin, southern Peru. It is the first l'_\'pl'-’li'ill reported from

southern Peru and represents the southernmost occurrence of

this genus. Muracypraea is normally a warm-water gastropod
and its occurrence in the study area indicates dispersal by
means fli (_!ld\l‘L] (“l]]ltf, T(_]L![t’]]l‘n ]]lt() W dl('IH 1)“\\]})1\ (_!"ili'{i }!\
coastal upwe ]illlﬂ The new spec ies shares a neritic habitat \\|!||
endemic molluscan taxa and with taxa ranging northward from
the Navidad Basin of central Chile.

INTRODUCTION

Muracypraea ormenoi new species is described from the
Chilcatay Formation of the Pisco Basin, southern Peru.
Associated mollusks and mi('l'()i'rm;il\' from correlative
nearby strata indicate an age of approximately 20 Ma
(earlv Miocene) for its occurrence. The new species is
represented by a well preserved holotype and a poorly
l)t'('svn't'(f specinern. This new species represents the
southernmost occurrence of _Unn.’r'wn‘r.':'n \‘\rtltllll‘ill}_{,
1957, and indicates a (li.'\‘pvl's.'ﬂ into waters of anstral-
coastal upwelling environments. The new species also
shares a neritic habitat with endemic molluscan taxa and
taxa ranging northward from the Navidad Basin of cen-
tral Chile (DeVries and Frassine tti, 2003). Its occurrence
at 15°S also accentuates the modern-dav diminishment
of the range of Murac ypraea since the e :il]\ and middle
Miocene, because M. mus (Linnaeus, 1758), the last liv-
ing representative of the genus. is restricted to the south-
western Caribbean coasts of Venezuela and Colombia
Lorenz and Hubert, 2000).

: Mailing address: Box 13061, Burton, WA 98013 USA

STRATIGRAPHY AND AGE

The Pisco Basin is a forearc basin that extends along the

narrow coastal phlill of southern Peru from Paracas to
Nazca, Iea De partment (Figure 1). Figure 2 indicates the
type locality of the new species. Cenozoic marine beds
are expose :d throughout the coastal desert, including
those of the upper Oligocene to middle Miocene Chil-
l'.'ll;l.\.' ]"l]]‘]ll:lli(ﬂl Elll(l l]‘l(‘ (l\‘l'l‘l_\’i”\‘_{ I”\\"i'l' Illiill“(‘ \“(}'
cene through middle upper Pliocene Pisco Formation

(DeVries, 1998).

CHILCATAY FORMATION

The name Chilcatay Formation was assigned to upper
Oligocene to lower Miocene strata near Pi mipa Chil-

catay, approximate !_\ 6O km west of Tea, |>_\ Dunbar et al.
(1990). The Chilcatay Formation consists of basal sand-

stones associated with a transeression at approximately

25 Ma (DeVries, 2001), tuffaceons and diatomaceous
siltstone indicative of shelt depths and a coastal-up-
welling regime (Dunbar et al., 1990), and intercalated
COdrse "-rl I"Il (I Sk |||(I\t(l|il III at mae {\ re I)[l"\i []t '\]IUI{ Il\l l{
early Miocene eustatic sea-level events (DeVries, 1998).
Macharé and Fourtanier (1987) estimated the strati-
graphic thickness of the Chilcatay Formation at approxi-
mately 250 m.

P1sCcO FORMATION

Unconform: l])i\ ove ]I\ill"' the ('||1'|(.1L|\ Formation is the
Pisco Formation of \dnm\ (1909). named for stec p|\
dipping, white and vellowish rocks exposed at the end of
the Hummani hl](]tft' over the Rio Pisco north of Pisco.
Peru. Dunbar et tl] 1990) reporte 'd that the age of the
Formation is late middle Miocene through Pliocene (4

12 Ma), based on K/Ar dates combined with siliceous
microfossil zonation, whereas DeVries and Schrader
(1997), DeVries (199S), and DeVries and Frassinetti
(2003) assigned an early middle Miocene to middle late
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Figure 1
Schrader, 1997).

Pliocene age to the bioclastic conglomerates, tuffaceous
siltstones, and diatomaceous siltstones based on diatom
hit>stt';|,lilc_"|';1p|l_\' and their revised molluscan biostratiora-
phy. The formation varies in thickness throughout the
Pisco Basin from about 200 to 1000 m thick (Dunbar et
al.. 1990).

Abbreviations: Abbreviations used for institutional
catalog and/or locality numbers are as follows: DV, col-
lecting localities of Thomas |. DeVries: LACMIP, Natu-
ral History Musemm of Los Angeles County, Invertebrate

l)il[('l)lltilii}i_{\' Section: USNM., National Museum of

Natural Ilist:-u*_\', Smithsonian Institution. Washington. DC.

Measurement parameters are defined as follows:
length = greatest distance between anterior and posterior
termini, width = greatest distance between lateral mar-
gins, and height = greatest distance between base and
dorsum. The systematic classification herein follows that
of Schilder and Schilder (1971) with modifications by
Kay (1996). '

SYSTEMATIC PALEONTOLOGY

Supe o li||]!\ Cyprae oidea Raline sque, 1515
Family Cypracidae Ralinesque, 1815
Sublamily Bern: winae Schilder, 1927
Genus Murac ypraca ‘\'\urn]]ln'_’. 1937

Tvpe Species:  Cypraca mus Linnacus, 1755, by origi-
nal desionation. Recent, Venezuela and Colombia.
Diagnosis:

Medium to large size, pyriform or triangu-
lar shaped: posterior portion of dorsal surface smooth,

Index map showing location of the Pisco Basin in southern Peru and l‘}ll'ii]]{].‘&[I'£l|i|5,’;1'i|1}}|\' of the Pisco Basin (DeVries and

warty, or bituberculate, or rarely a central “spike- like”
dorsal tubercule pn-«-ni labial lip wide, slightly con-
stricted near anterior end, teeth moderately \ll(!lllf col-
amella wide, teeth strong to weak or absent; aperture
wide. curving in posterior direction toward columella;
fossula indistinet, wide, shallow. smooth: anterior termi-
lml ridges strong and may extend forward in a flattened
r flange-like manmer:; te srminal canals prominent.

(,eologm Range: '.;n'l_\' Miocene (Aguitanian) to Re-

cent.
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Figure 2. Index map showing the tvpe lo: ||lt\ ol Mura-
cypraca ormenol new spec ies at Ullujalla West (LACMIP loc.
17783), and Il][‘llll_\ DV 555-1 (LACNIIP loc. 17615). Dashed
lines indicate roads.
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Geographic Range: \iocene: Dominican Republic,
[l;llh. Trinidad, Cuba, Jamaica, Venezunela, Colombia,
Panama, Brazil, Ecuador, Peru, Costa Rica, Michoacan,
Mexico, and Baja
Pliocene: Imperial County, California. USA: Pliocene:
Venezuela, Panama, Ecuador: Pleistocene: Venezuela:
Recent: Venezuela and Colombia.

Remarks:  In a monograph of the Miocene Gatun For-
mation of Panama, '\\'utulrintf (1959) acknowledged the
dlmlnhl\ of Murac ypraea henekeni (Sowe Ih\ IH}(H and
the excess of names applied to this species. He stated
that “some of the names in the synonymy may prove to
be usetul for Inml populations when ade ‘quate samples
are available.” Groves (1997) reviewed the cvprae ‘iform
gastropods of northwestern Ecuador and discussed the
stratigraphic and geographic distribution of the
henekeni group in Panama. Ecuador, and Colombia.

California Sur, Mexico; Miocene/

Groves (1997, 1998) proposed that a (li.‘;tim'ﬂ_\ rhomboi-
dal, bituberculate lineage be recognized in the western
Caribbean and h'(lpit';l] eastern Pacific that included
specimens previously assigned to M. hienekeni (Marks,
1951 Olsson. 1964), as well as the Pliocene Ecuadorian
species, M. cayapa (]’i|.~i|1-r'_\' and Olsson, 1941).

Muracypraca orinenoi new species
(Figures 3-5)

Diagnosis: A medinm-sized Murac ypracd of weakly
rhomboidal shape: outer lip extended posteriorly we 1l
beyvond inner lip: dorsum bituberculate with posterome-
dial de pression.

|)€'H(.'lll)lll)ll. Shell medinm in size: \ililrlll]\' rhomboi-
dal \Impt- dorsum moderate |\ arched, maximum he :&f}

(apex) \Iltf||t|\ poste rior to ||]|(||1(:|nl base \ll'fllll\ I'th
tened: surface generally smooth; lateral margin of right

Figures 3-5. Muracypraea orinenoi new species, holotype L.
3. Labral lateral view.

ACMIP no. S197. length =

G4.9 mim. 3. Dorsal view. 4. \]n'l'llll';l] View
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side weakly corrugated ventrally; dorsum with broad, low
tubercles: tubercle on labral side situated axially between
apex and periphery; tubercle on columellar side smaller
and situated ahtrhll\ more posteriorly and closer to axial
median: me (lml tubercle at apex absent or broken: me-

dial posterior (lcpwumn present between tubercles; ap-
erture nmdm(ltvl\ wide, curved \tum(rl\ pmtvnnr]\ to-
ward columella; outer lip extending posteriorly beyond
inner lip: outer lip with 17 short mnplt teeth: columella
with about 13 short weak simple teeth, fading posteriorly;

denticular interstices smooth; terminal rl-:Itr( not visible:

fossula narrow, mostly covered; xlplmnal canal long, I):n-
dered by spatulate e xtensions of columella and outer lip:
terminal canals moderately extended, very weakly
rimmed.

Comparisnn: The new species is most similar to Wood-
ring’s (1959) hvpotype of Cypraca (Muracypraea) henek-
eni [= Muracypraea mus isthmica (Schilder, 1927)],
USNM 562603 (pl. 31, figs. 6-7) from the upper \Iln-
cene Gatun Formation of Panama. Muracypraea or-
menoi has fewer columellar teeth, a less inflated col-
umella, deeper terminal canals, and is not as highly
arched as M. mus isthmica. Color pattern aside, when
compared to several specimens of the Recent M. mus
bicornis (Sowerby, 1870) [LACM 90—47.1 (LACM Mal-
(1(:)](:(7\ Lc}]]((h(m) see also Lorenz and Hubert. 2000, |‘;1
I I[lr‘\ 11, 16, 19], we note a striking similarity in overall
1nm1_ﬂmlntf\ between M. mus ."rrrunm and the new spe-
cies. However, the new species has a more inflated col-
umella, fewer columellar teeth, and deeper terminal ca-
nals than M. mus bicornis. Muracypraea angustirima
(Spi(‘k('l" 1922). the other Peruvian |nln';u-j.'pruf-i(l spe-
cies, from the (‘gu'l}' to middle Miocene Zorritos Forma-
tion of Tumbés ])(-l);u'tlm'nl. northern Peru. lacks the
dorsal tubercules, has a straighter aperture, has more
columellar teeth, and has a more inflated columella than
the new species.

Discussion:  Muracypraea ormenoi is the first cvpraeid
reported from the Pisco Basin. Although post-burial pro-
cesses have damaged the mid-dorsal and the posterior
dorsal surfaces and the anterior columellar terminal
ridge of the holotype of the new species, preservation is
adequate for unequivocal generic assignment. The non-
tvpe specimen is a poorly preserved specimen consisting
of three fragments, mdmlmg_‘ labral and columellar lips
and several internal whorls within matrix. Some mollusks
associated with M. ormenoi in Peru range southward to
the Miocene Navidad Basin of central Chile (Table 1;
DeVries and Frassinetti, 2003). Other species associated
with M. ormenoi range northward to the Talara Basin of
northern Peru, situated at the same low latitudes where
warm sea surface temperatures help define the modern
Panamic Faunal Province. Despite the warm-water en-
vironment indicated by the southern Peruvian Miocene
fannas, sedimentological indicators including diatoma-
ceous siltstone, synsedimentary horizons of remobilized
dolomite, and phosphatic concretions (Dunbar et al.,
1990) point to the existence of high primary productivity
along the southern Peruvian margin during the early and
m](ldle' Miocene. Then, as now, the impetus for high
primary production and would have been coastal up-
welling. Upwelled waters were probably cooler than sur-
face waters, but temperatures may still have been more
elevated at present, since the ‘world’s oceans were
warmer during the early Miocene, as well (Savin et al.,
1985: Lourens et al., 2004),

Material:  Muracypraca ormenoi new species is repre-
sented by the moderately well-preserved holotype from
the upper Oligocene to lower Miocene Chilcatay For-
mation and an incomplete specimen from the ov ml\mg
lower middle Miocene to upper Pliocene Pisco Forma-
tion. The non-type specimen (LACMIP no. 13070) was
collected by the senior author in June. 1957, near Cerro
Submarino, east of Yesera de Amara, Iea Department,

Table 1. Mollusks from the Chileatay and lowermost Pisco formations of southern Pern associated with Muracypraea armenoi new
species and their occurrence in depositional basins to the north and south.

Species

Talara Basin Northern Peru

Navidad Basin Central Chile

Acanthina katzi (Fleming, 1972)
Euncrassatella lnuurfn'r‘uw l.]’]lihppi_ 1957)
Ficus distans (Sowerby, 15846)
Clycymeris colchaguensis (Hupé, 1954)
Glyciymeris ibariformis (Frassinetti and Covacevich, 1984)
Miltha vidali (Philippi, 1887)
Olivancellaria .r'fum'uphifrf (Duclos, 1835)
Testallinm cepa (Sowerhy, 1546)
Architectonica karsteni (Rutsch, 1934)
('!lair?irr?!r\'.f\' Sp-

Conts spp-

Dosinia sp

Coniseyon sp.

!’;"rgh"ureu#u.a sp-

Terebra sp.

Turritefla woodsi (Lisson, 1925

Turritella infracarinata (Gryzbowski, 1899)

bt
X
X
ht
X
ht
X
X

X

X

X X

X

X

X

X N

X

bt
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Peru (14°34'26"S, 75°40'30"W) ||)\ 353-1
loc. 17615]

. = LACMIP

Type Material: [Inhlt}'pv LACMIP no. §197, 64.9
min in |(1|"l|1 483 mm in width, 319 mm in he |:F||l
Collected in October 2004 by Manuel Ormenio, Ocucaje,
Peru.

Type L()C.llll\‘ LACMIP loc. 17783, between Yesera

de Amara and the Rio Ica, less than one km north of

Cerros Las Tres Pyramides [herein designated Ullujalla
West] (about 14°34'50" S. 75°38'40" W; Lomitas 1:
100,000 qn:u]r;mg]v.. lca Departiment, mmﬂu'rn Pern,
upper ()|igl)t‘('1l{' to lower Miocene (fhi]c;utu_\' Formation
(Figure 2).

Etymology: Named after Manuel Ormeno who col-

lected l}n imlnt\]u- and was one of the principal field
workers e mph)_\{ ol h_\ Mario Urbina.

ACKNOWLEDGMENTS

We wish to thank Rodolfo Salas of the Universidad Na-
cional Mavor de San Marcos, Museo de Historia Natural,
Laboratorio de Vertebrados, Lima, Peru, and Dr. Niels

Valencia, director of the museum, for their support of

invertebrate paleontology in Peru. We also thank James
H. McLean and \II"lI Valdés (LACM \LlLuulntf\
LouEla Saul (LAC \]”", and Richard L. Squires ( ...llr-
fornia State University. Northridge, Geological Sciences)
for reviewing early drafts of the m: muscript and offering
helpful HllL{L{l’Hilt}ll*\ The evaluations of Charles 1. Pow-
ell. 11 (U.S. Geological Survey, Menlo Park, CA) and
Robert J. Stanton (LACMIP) ”Ii:lt]\ enhanced this pa-
per. Donald W. McNamee (LAC M Research Library)
.l\“l“ll (I th(‘ ‘\('((?‘I]{I lllth[” II] I(K'lll"l{r Severn l} 'UI)N[I"('
references. Additional thanks to \nu] Valdés for his
generous assistance with the manipulation of digital im-
ages.

LITERATURE CITED

Adams, G. L 1909. An outline review of the geology of Peru.
Annual Report of the Board of Regents of the Smithsonian
[nstitution for 1908: 385430, figs. 1-12, pls. 1-5.

DeVries, T.J. 1995, Oligocene deposition and Cenozoic se-

quence boundaries in the Pisco Basin (Peru). Journal of

South American Earth Sciences 11: 217-231.

DeVries. T.]. 2001. Molluscan evidence for an Oligocene-
Miocene age of ‘Paracas’ beds in southern Peru. Boletin
de la Sociedad Geologica del Perii 92: 57-65.

DeVries, T. . and D. Frassinetti. 2003, Range extensions and
biogeographic implications of Chilean Neogene mollusks
found in Peru. Boletin del Museo Nacional de Historia
Natural, Chile 52: 141-157.

DeVries, T. |. and H. Schrader. 1997. Middle Miocene marine
sediments in the Pisco Basin (Peru). Boletin de la So-
ciedad Geoldgica del Peri 87: 1-13.

Dunbar, R. B., R. C. Marty, and P. A. Baker. 1990. Cenozoic
marine sedimentation in the Sechura and Pisco basins,
Peru. P:l]ll(‘fl}:l'(l&{ﬂllﬂI"-'\ Palacoclimatology. Palacoecology
T7: 235-261.

Groves, L. T. 1997. A review of cypraeiform gastropods from

Neogene strata ol northwestern Ecuador, with the de-
seription of two new species. Tulane Studies in Geolog
and Paleontology 5300 147-158,

Groves, L. T. 1995, The ('_\'I)r.'u-ill genus Muracypraea Wood-
ring, 1957 (Mollusca: Gastropoda) in the Caribbean and
.u{] went regions: How many species are there and what is
M. henekeni lHl:‘«'u'iln'« 1850)7 PaleoBios 18 (supj )h ament
to 3): 3

Ray, . A |‘J'-Jh Evolution: ary radiations in the C vprae idae.
Chapter 18, In: Taylor, |. D. (ed.), Origin and evolutionary
radiation of the Mollusca. Oxford Unive rsity Press, Lon-
don, pp. 211-220.

Linnacus, C. 1758, Systema naturae per regna l]ld naturae.
Edito decima, reformata. Regnum .illllll.l]{
524 pp.

Lorenz, F. and A, Hubert. 2000, A guide to worldwide cowries.
gned l'(ii!illll ConchBooks, Hackenheim, 584 pp.

Lourens, L.. F. Hilgen, N. . Shackleton, ]. Laskar, and D.
Wilson. 7’()1)—! The Neogene period. Chapter 21. In: Grad-
stein, F. M., J. G. ();{g\ and A, G. Smith (eds.) A geologic
timescale 2004, Cambridge University Press, Cambridge,
pp. A09—140.

Macharé, |. and E. Fourtanier. 1987, Datation des formations
Tertiaires du Bassin de Pisco (Pérou) a partir
dassociations de diatomdées. (Jumplv.\a Rendus de
I'Académie des Sciences, Paris, Série 2, 305(5): 407412,

Marks, |. G. 1951, Miocene stratigraphy and paleontology of
southwestern Eeuador. Bulletins of American Paleontol-
ogy 33(139): 277433,

Olsson. A, A. 1964. Neogene mollusks from northwestern Ee-
nador. Paleontological Research Institution, Tthaca, 256
l)]).

Pilsbry, TL A, and AL AL Olsson. 1941, A Pliocene fauna from
western Eenador. I’rm-m’:lings of the !\L‘Ellll'llll\' of Natural
Sciences of Philadelphia 93: 1-79.

Ralinesque, C.S. 1815, Analyse de la nature, on tableau de
Funivers et des un‘p\ organiseés. Palermo, 224 pp.

Savin, S. M., L. Abel, E. Barrera, D. Hodell, |. P. Kennett, M.
Murphy, G. Keller, |. Killingley, and E. Vincent. 1985,
The evolution of \lmu ne surface and near-surface marine
temperatures: Oxygen isotopic evidence. In: Kennett, |. P.
{ed.) The Miocene ocean: Paleoce "IH(']I"I‘II‘III\ and biogeog-
raphy. Geological Society of America Memoir 163: 49-82.

Schilder, F. A 1927, Revision der Cypraeacea (Moll., Gastr.).
Archiv tiir \dlu]u sschichte 91A(10): 1-171.

Schilder, M. and F. A. Schilder. 1971, A catalogue of fossil and
I]\lnkr cowries. Institut Rowv: al des Sciences Naturelles de
Be Ignplv. Mémoire 85: 1-246.

Sowerby, G. B., 11 1850, Deseriptions of new species of fossil
s]u lls found by J. S. Heniker Esq. Proceedings of the

Geological Society of London, Quarterly Journal 6: 44-53,
pls. 9-10.
Sowerby, G. B.

. Holmiae,

[I. 1870. Monograph of the genus Cypraca.
'“lunllna Conchvliorum 4. London, 58 pp.. 37 l’n|x

Spie ker, E. M. 1922, The l);lll'illlllJ]lJlT\ ol the Zorritos Forma-
tion ui the northern Peruvian ol fields. The Johns Hopkins
Unive mt\ Studies in (.vuiucﬂ. : 1-197, pls 1-10.

\\'muhm_t_{, CP1957. Muracypraca, new subgenus of
Cypraca. 'I'Iu Nautilus 70: §5-90.

\‘knutllm\' W. P. 1959. (.u}]tnf\ and plll:mln]n"\ of & |r||1|
/nm and \uljuuuntr parts f}l Panama. Desc ription of Ter
tiary mollusks (Gastropods: Verme tidae to Thaididae)
U.S.( scological Survey Professional Paper: 306-B: 11T + 147
239,




ImEE BHL

Biodiversity Heritage Library

2006. "A new early Miocene Muracypraea Woodring, 1957 (Gastropoda:
Cypraeidae) from the Pisco Basin of southern Peru." The Nautilus 120,
101-105.

View This Item Online: https://www.biodiversitylibrary.org/item/109334
Permalink: https://www.biodiversitylibrary.org/partpdf/48560

Holding Institution
MBLWHOI Library

Sponsored by
Boston Library Consortium Member Libraries

Copyright & Reuse

Copyright Status: In copyright. Digitized with the permission of the rights holder.
Rights Holder: Bailey-Matthews National Shell Museum

License: http://creativecommons.org/licenses/by-nc-sa/3.0/

Rights: https://biodiversitylibrary.org/permissions

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at
https://www.biodiversitylibrary.org.

This file was generated 18 September 2023 at 16:35 UTC


https://www.biodiversitylibrary.org/item/109334
https://www.biodiversitylibrary.org/partpdf/48560
http://creativecommons.org/licenses/by-nc-sa/3.0/
https://biodiversitylibrary.org/permissions
https://www.biodiversitylibrary.org

