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Abstract

Key-words: Ostracoda; ?upper Paleocene/lowermost Eocene; Silveirinha; Portugal.

Silveirinha. a rich site for mammals and other vertebrates, yielded some manuses, charophytes and ostracods. The latter are
described here. Eight species were recognized. Two ofthem, /Iyocypris llisitanicus n. sp. and Cypris silveirillhaensis n. sp. are new.
Other, unnamed speeies may be ascribed to Cyclocypris? and Cypria?, besides a further four undeterminate Cypridacea. The Ostracod
association is typical for Iimnic environments and is compatible with intertropical conditions. Cypris silveirillhaensis suggests an
Eocene. and especially a lower Eocene age.

Resumo

Palavras-cbave: Ostracodos; ?Paleocenico superior! Eocenico basal; Silveirinha; Portugal.

A jazida de Silveirinha, rica de mamiferos e outros vertebrados, deu tambem moluscos, car6fitos e ostracodos, descritos neste
trabalho. Foram reconhecidas oito especies, duas novas: Jliocypris lusitaJlicus n. sp. e Cypris silveirinllaensis n. sp. Alem destas,
ocorrem especies atribuiveis, possivelmente, aos generos Cyclocypris (uma) e Cypria (uma), alem de quatIo de genero(s)
indeterrninado(s) da superfamilia Cypridacea. A associa'1~o, tipicamente indicativa de meios limnicos, ecompativel com ambientes
inter-tropicais. Do ponto de vista cronol6gico, Cypris silveirinllaensis sugere idade do Eocenico, em particular do Eocenico inferior.

1. Introduction

Vertebrate remains have been collected by R. Pena dos
Reis (University of Coimbra) in a clay pit at SilveirinJia,
lower Mondego area, West-central Portugal. The
concemed lithostratigraphic unit is the "Areias e argilas
de Taveiro", whose lower levels are late Cretaceous in
age, mainly comprises greenish, clayey beds crossed by
fluviatile channels (Reis & Soares, 1981). Pelitic sediments
are nearly sterile under a palaeontologie viewpoint. On
the otber hand, the channels'infillings are fossil-rich
microconglomerates.

Sedimentation occurred in an alluvial plain, maybe in
bogs that often (seasonally?) were flooded through
crevasse-splay channels.

The first fossils were sent to M. 1. Antunes, who
identified some mammals that pointed out to lowermost
Eocene (Antunes, 1981). That age was then recognized
for the first time in Portugal (ibid.). A fuller account was
published soon after (Antunes & Russell, 1981).

A Research Program has been developped since under
the direction ofM. 1. Antunes. Field work and subsequent
washing and sieving at the Earth Sciences Department of
the Faculdade de Ciencias e Tecnologia (Universidade
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ova de Lisboa) ofmore than 10 thousand kg ofsediments
allowed us to gather an impressive collection. Silveirinha
became one of Western Europe's richest sites for those
times. It yielded a rich mammalian fauna (for a synthesis,
see Antunes el aI., 1997) that was recognized as older
than Doormal's (in Belgium, the type site for the MP7
mammal-unit). Later on, a few similar mammalian
faunulas from the Pyrenean region were shown to lay
stratigraphically under marine Paleocene beds (Gheerbrant
et al., 1997). An upper Paleocene age cannot therefore be
excluded as far as Silveirinha is concerned.

Other groups are represented: birds, including a wader
(Harrison, 1983), a small-sized crocodilian, genus
DiplocYl/odol/ (Antunes, under printing), snakes and
lizards as well as amphibians (Rage, this volume),
Pelomedusid chelonians (De Lapparent de Broin, idem),
percomorph fishes (Gaudant & Antunes, idem), scarce
(except Bylhil/ia) gastropods and exceedingly rare
lamellibranchs (Callapez, idem), ostracods, worms or other
trace-fossil producers, scarce seeds, charophyte gyrogonites
(identified by J. Riveline, Antunes & Colin, this volume),
besides coprolithes and a few amber fragments.

Most fossils underwent diagenetic silicification and
water transportation. They are often abraded.

Jlyocypris comae Mandelstam, 1961 common in the
Eocene of China (Hou el al., 1978), which also lacks the
postero-ventral node.

Family Candonidae Kaufmann, 1900
Subfamily Cyclocypridinae Kaufmann, 1900
Genus Cyclocypris Brady & Norman, 1889

Cyclocypris ? sp.
(PI. 2, fig. 8)

Dimensions: L = 0.51 mm; h = 0.46 mm.

Remarks: This species, tentatively assigned to the genus
Cyclocypris, is morphologically close to Porpocypris
sphaeroidalis Guan 1978 and Cyprois globra Chen, 1982
(in Hou el al.) from the uppermost Cretaceous of China
(Zhang, 1992).

Genus Cypria Zenker, 1854

Cypria? sp.
(PI. 2, figs. 7, 9, 10)

Dimensions: L = 0.43 mm; h = 0.29 mm.

Remarks: Rather small species, strongly compressed. A
related species, Cypris dorsalta Malz & Moyadepour, 1973
from the Miocene and Oligocene (Carbonnel et al., 1985)
of respectively Germany and Switzerland, is higher.

2. The Ostracoda

The limnic ostracode assemblage found in Silverinha
is well diversified, with 8 species recognized.

TIIustrated material is provisionally deposited in the
collections of the Centro de Estudos Geol6gicos,
Faculdade de Ciencias e Tecnologia (UNL). Family

Subfamily
Genus

Cyprididae Baird, 1845
Cypridinae Baird, 1845
Cypris Muller, 1898

Subclass
Order
Suborder
Superfamily
Family
Genus

OS TRA CODA Latreille, 1806
PODOCOPIDA Muller, 1894
PODOCOPA Sacs, 1866
Cypridacea Baird, 1845
llyocyprididae Kaufmann, 1900
Ilyocypris Brady & Norman, 1889

Ilyocypris lusilanieus n. sp.
(pI. I, figs. 1-2,4, 8)

Cypris silveiril/haensis n. sp.
(pI. I, figs.3, 5-7)

Derivation of name: from the type locality Silveirinha.
Holotype: Carapace (pI. I, fig. 5).
Paratypes: 3 carapaces.
Material: 12 specimens.
Type locality and horizon: Silveirinha, Portugal, Lower
Eocene.

Derivation of name: from Portugal.
Holotype : I carapace (PI. I, fig. 2).
Paratypes: 3 carapaces.
Material: 5 carapaces.

Diagnosis: species ofIlyocypris, strongly reticulate, with
3 dorsal, a sub-median and a postero-ventral nodes.

Dimensions: L = 0.73 mm - 0.75 mnl; h = 0.40 mm;
e=0.34 mm.

Remarks: Related species are Jlyocypris esserlinesensis
Carbonnel el al. 1985 from the Chattian (Oligocene) of
Switzerland, which differs by the absence of a
postero-ventral tubercle and is slightly larger; and
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Diagnosis: Species ofthe genus Cypris with the following
characters: moderate size carapace, finely reticulated, weak
anterior lip.

Dimensions: L = 1.22 - 1.39 mm; h = 0.76-0.90 mm;
e=0.89 mm.

Remarks: Cypris silveiril/hael/sis is closely related to
the following species:

- Cypris sp. Tambareau el al. 1991, from the Ilerdian of
the Montagne-Noire (Southern France), is smooth or very
fmely punctated, higher, with the greatest height in a
median position.
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- Cypris pseudodeearyi Guemetl981 from the Spamacian
ofthe Paris Basin has a more compressed anterior margin,
its dorsal margin is more inclined and the omamention
much finer.
- Cypris deearyi Gauthier, 1933, a recent intertropical species,
is larger, higher and finely punctate (Neale, 1976b).
- Cypris henallellsis Guan & Sun 1978 (= Cypris cf.
deearyi auct.) from the Eocene of China (Guan, 1984;
Guan & Sun, 1978; Zheng, 1983; Hou el al. 1978, 1982;
Hao, 1988; Hao elal., 1988; He & Zhang, 1982; He etal.,
1988), has a higher and more symmetrical carapace and a
very finely punctate carapace.
- CyprisJavosa Ye (ill Hou el al., 1978) from the Eocene
ofChina has a similar micro-reticulate ornamentation but
the carapace is narrower and more elongated.
- Cypris subglobosa Sowerby, 1840 sellsu Neale, 1976a,
a recent species from India, Sri Lanka and Eastern Europe,
is more elongated and the recticulation meshes are larger.

Indet. Cypridacea

lndet. Cypridacea sp. 1
(PI. 2, fig. 5)

Dimensions: L = 1.45 ; h = 0.93 mm.

Remarks: outline comparable to Hebeilla ovala Boje,
1978 from the Oligocene of China.

lndet. Cypridacea sp. 2
(pI. 2, fig. 6)

Dimensions: L = 1.23 mm; h = 0.92 mm.

lndet. Cypridacea sp. 3
(PI. I, figs. 8, 10; PI. 2, figs. I, 2)

Dimensioos: L = 0.78- 0.81 mm; h = 0.46-0.50 mm.

Remarks: morphologically related forms from the
Cenozoic of China have been referred to the genus
Eueypris by many Chinese authors (Hou et aI., 1978,
1982).

Indet. Cypridacea sp. 4
(PI. 2, figs. 3,4)
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Dimensions: L =0.96 - 0.98.

Remarks: the same as for Cypridacea sp. 3.

3. Conclusions

I) The ostracod association from Silveirinba comprises
the following species (absence of loose valves hampers
generic attribution ofsome):

llioeypris lusilallieus n. sp.
Cycloeypris ? sp.
Cypria? sp.
Cypris silveirinhaellsis n. sp.
Indet. Cypridacea sp. 1
Indet. Cypridacea sp. 2
lndet. Cypridacea sp. 3
Indet. Cypridacea sp. 4.

2) The most diagnostic species are llyoeypris lusitallieus
n. sp.and Cypris silveirillhaellsis n. sp.

3) The presence of Cypris silverillhaellsis n. sp. suggests
an Eocene age as this species is very closely related to:
Cypris sp., described by Tambareau el al., 1991 from the
Tlerdian of Southern France; Cypris pseudodeearyi
Guernet, 1981 from the Sparnacian of the Paris Basin;
and Cypris hellallensis Guan & Sun, 1978, from the Eocene
of China.

4) The Silveirinha's association ofostracods clearly points
out to limnic environments.

5) The same association seems compatible with
intertropical conditions.

Acknowledgements

We are pleased to express our sincere acknowledge
ments to Dr. P. CarboneI (Talence, France) and C. Guernet
(Paris, France) for the SEM photograms, Dr. E. Kempf
(Kiel, Germany) for bibliographic help, and Dr. A
Nascimento (Monte de Caparica, Portugal) for preliminary
examination of the Silveirinha ostracodes.

93



Ciencias da Terra (UNL), 15

References

Antunes, M. Telles (1981) - As areias e argilas de Silveirinha 11- Aspectos paleontologicos. Memorias e Nolicias. Pilbl. Mils. Lab.
Milleral. Geol., Uiliv. Coimbra, 91-92: 255-267.

Antunes, M. Telles; Casanovas, M.L.; Cuesta, M.A.; Checa, Lt.; Santafe, J.V. & Agusti, J. (1997) - Eocene mammals from the
Iberian Peninsule. Actes du Congres BiochroM'97, J.-P. Aguilar, S. Legendre & J. Michaux (Eds.). Mem. Trav. E.P.H.E., [nsl.
Montpel/ier, 21: 337-352,2 fig.

Antunes, M. Telles & Russell, D. E. (1981) - Le gisement de Silveirinha (Bas Mondego, Portugal): la plus ancienne faune de
Vertebres eocenes connue en Europe. C. R. Acad. Sci. Paris, 293 (21 Decembre (981), Serie 11: 1099-1102.

Boije, (1978) - Early Tertimy ostracodfmma from the coastal regian ofBohai. Nanjing: 1-242.

Carbonnel, G.; Weidmann, M. & Berger, J.-P. (1985) - Les ostracodes lacuslres et saumatres de la Molasse de Suisse occidentale.
ReVile de Paleobiologie, Geneve, 4, 2: 215-251.

Gheerbrant, E.; Abrial, C. & Cuenca, G. (1997) - Nouveau Mammifere condylarthre du Paleocene superieur de Campo (Pyrenees
aragonaises, Espague). C. R. Acad. Sci. Paris, 324, Serie l1a: 599-606, 3 fig., I pI.

Guan Shao-Zeng (1984) - Early Tertiary ostracods from Liguanqiao basio in the border area ofHenan and Hubei, with a note on the
ontogeny of Cypris hellaensis. Acta Micropaleomol. Sinica. Beijing, 1, 1: 90-98.

Guan Shao-Zeng (1988) - Palaeocene non-marine ostracods in China. In: Hanai, T., !keya, N. & Ishizaki, K. edits. Evollllionary
Biology ofOstracoda. [tsf"ndamentals and applications. Elsevier-Kodansha, Amsterdam-Tokyo: 1147-1152

Guemet, C. (1981) - Ostracodes spamaciens du Bassin de Paris (France). ReVile de Micropaleontologie, Paris, 24, I: 51-66.

Haoyi-Chun (1988) - Cretaceous and Palaeogene ostracod biostratigraphy in Xining and Minhe basins ofChina. In: Hanai, T., Ikeya
N. & Ishizaki. K. edits. Evolutionary Biology of Ostracoda. Its fundamentals and applications. Eisevier-Kodansha,
Amsterdam-Tokyo: 1163-1171.

Hao Yichun; Zhou Xiugao; Song Qushan; Yang Guodong; Cheng Sguwei & Wei Zhenxin (1988) - Middle Jurassic-Tertiary deposits
and ostracod-charophyra fossil assemblages of Xining and Minhe basins. JOllrnal Wilhan Col/ege Geology, 23: 1-210.

Harrison, C. J. O. (1983) -A new wader (Charadriiforrnes) from the early Eocene of Portugal. Ciencias da Terra (UNL), Lisboa,
7: 9-16, 2 fig.

He Jun-de & Zhang Xiao-Jun (1982) - Cretaceous-Tertiary ostracods from the Yangtze-Han river basin in Hubei. Bul/etill ofNanjing
[nstilule Geology Palaeontology. Academia Sinica, Nanjing, 5: 177-208.

He Jun-de; Van Nieuvanuise, D.S. & Swain, F.M. (1988) - Biostratigraphy of Paleogene non-marine ostracoda from East China.
In: Hanai, T.; Ikey3. N. & Ishizaki. K. edits. Evolutionary Biology of Ostracoda. Irs fundamentals and applications.
Elsevier-Kodansha, Amsterdam-Tokyo: 1153-1161.

Hou You-Tang; Chen Te-Chiuung; Yang Heng-Ren; Ho Jun-de; Zhiu Quan-Chun & Tian Mu-Qu (1982) - Cretaceous-Quaternary
ostracod fauna from Jiangsu. Geol. Pilbl. HOllse, Beijing: 1-386.

Hou You-Tang; Ho Jun-de & Ye Chun-Hui (1978) - The Cretaceous-Tertiary ostracods from the marginal region ofthe Yangtze-Han
river plain in Central Hubei. Mem. Nanjing [nsl. Geol. Polaeontol., Academia Sinica, 9: 129-206.

Keen, M. C. (1975) - The palaeobiology of some upper Palaeogene fresh-water ostracodes. [n Swain, EM., Komicker, L.S. &
Lundin, R.E edits., Biology and Palaeobiology of Ostracoda. Bul/. AmeJ: Palaeanlal., 65, 282: 271-283.

Malz, H. (1976) - Heleracypris vel Cyprinotus. Senckellbergialla Lethaea, Frankfurt-am-Main, 57, 2/3: 185-199.

Malz, H. (1977) - Cypridopsine Ostracoden aus dem Tertiar des mainzer Beckens. Sel/ckellbergialla Lelhaea, Frankfurt-am-Main,
58,4/5: 219-261.

Malz, H. & Moyaedpour, E. (1973) - Miozane Susswasser-Ostracoden aus der RhOn. Sel/ckellbergial/a Lethaea, Frankfurt-am­
Main, 54, 2/4: 281-309.

Neale l.W. (1976a) - On Cypris subg/obasa J. de C. Sowerby. Sferea-Allas ofOsIracod Shel/s, London, 3, 2: 125-132.

Neale, J.W. (1976b) - On Cypris decaryi Gauthier. Stereo-Atlas afOslracod Shel/s, London, 3, 2: 133-140.

Reis, R. Pena dos & Soares, A. Ferreira (1981) - As areias e argilas de Silveirinha. 1- Aspectos sedimentologicos. Memorias
Noticias, Publ. Mus. Lab. Milleral. Geol., Univ. Coimbra, n.· 91-92: 245-255, 8 fig.

Tambareau. Y. (1984) - Les ostracodes du "Montien continental" de Hainin, Hainault, Belgique. Revue MicropaJeonrologie, Paris,
27,2: 144-156.

Tambareau, Y.; Gruas-Cavagnelto, C.; Feist, M. & Villalte, J. (1991) - Flores et faunes continentales ilerdiennes du versant Sud de
la Montagne Noire et de la Montagne d1Alaris. Revue Micropa!eo1Jfoiogie. Paris, 34, I: 69-89.

94



Ciencias da Terra 15

Zhang Xian-Qiu (1985) - Early Tertiary ostracods from Dongguan basin, Guangdong. Acta Palaeolltologiea Sillica, Beijing,
24,4: 413-423.

ZhangXian-Qiu (1991) - Discussion on the Cretaceous-Tertiary boundary in Nanxioog basin in the light ofostracod fauna. Guallgdollg
geo/., 6, 3: 61-72.

Zhang Xian-Qiu (1992) - A study on ostracod fauna of Shanghu Formation and Cretaceous-Tertiary boundary in Nanxiong basin,
Guangdong. Acta Palaeolltologiea Silliea, Beijing, 31, 6: 678-702.

Zheng Shu-Ying (1983) - Early Tertiary non-marine ostracodes from Changhe of Cixi, Zhejiang. Acta Palaeolltologiea Silliea,
Beijing, 22, 5: 577-581.

95



I

Ciellciasda Terra (UNL), 15

I, 2, 4, 8 - Ilyocypris Illsilalliells n. sp.

I. Carapace, left view, x 80.
2. Carapace, right view, holotype, x 80.
4. Carapace, dorsal view, x 80.
8. Carapace, dorsal view, slightly tilted, x 80.

3, 5-7 - Cypris silveirillhael/sis n. sp.

3. Carapace, ventral view, x 40.
5. Carapace, right view, holotype, x 45.
6. Carapace, left view, x 40.
7. Carapace, right view, x 45.

9, 10- lndet. Cypridacea sp. I

9. Carapace, male, right view, x 70.
10. Carapace, female, right view, x 70.
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I, 2 - Indet. Cyprideacea sp. 1

1. Carapace, female left view, x 80.
2. Cararapace, female, right view, x 80.

3-4 - Indet. Cypridacea sp. 2

3. Carapace, male, right view, x 60.
4. Carapace, female, right view, x 80.

5 - Indet. Cypridacea sp. 3.

Carapace, right view, x 40.

6 - Indet. Cypridacea sp. 4

Carapace, left view, x 40.

7, 9, 10 - Cypria sp.

7. Carapace, right view, x 115.
9. Carapace, left view, x 115.
10, Carapace, right view, x 130.

8 - Cyclocypris ? sp.

Carapace, right view, x 80.
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PLATE 2
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