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AB TRACT - Thc Ostmcoda ftom 15 snmp/111 o.f Pliocene s11dime11ls rnkm at ihe M PI 3 - M Pl 4 bo1mdnry in the Punta di Maiaui bore­
holr (Agrigento, icily) hr11111 bccn studied A quMtitatiuc analysir ofthe Ostmcodn suggcstt the pmistc11ct· of n good bottom wnter cimila1io11, tu 
zuas thc case in rhe /011111r parto/ tht! M PI 3 Bioumc. The Ostmcot/11 r11flect a sediml!llttttion depth of about 1000 m. Por somu of thc spccics found 
and pn:uiomly 11ot reported or il111Jl/'tlted fi'om thc Mediunn11car1 l'liocelle, tm iconogmphic documcmation rmd pnlacoecologic1tl-taxo110111ic not/!S 
are given. 

RIA UNTO - [Le osrracofuunc pliC)(:enid1 al limite M PI 3 - M PI 4 del carornggio nel.I.' arca di apo Rossello (Agrigento, icilia)J 
- Sono sin/e muli11te I.e 11ssociazioni nd ostmcodi di sedimenti pliounici del pozzo TPM nl pasmggio tm le Biozone M PI - 1\1 PI 4, l'n1111lisi 
qunntirntiva di 15 campioni ha pt'mzesso di evidenziare la contùwitlt di co11dizio11i di buona circolazione nlfo11do pracedemememc ìndiuidu­
tltl' 11111/11 pttrle i11fariore de/!n zona M PI 3 e In pcrsistf!llZIZ di 1111 amhìmtc di deposizione b11ti11/e, c011 una paleobatimetri11 stimata i11tomo n 
1000 111. Per nlc11n11 dt!l/6 specie ri11ve111ae, precedentemente 11011 segnalate o jìg1m1te dal Plioccne mcdù11rm11eo, è Jomìftt doc11me11tttzio11e icono­
gmfica 11 note pal11o~colojid1e e sistm111tiche. 

INTRODUCTION 

The barhyal Pliocen o tracod as emblagcs of 
ourhern icily bave been cudied from borh outcrop 

and borehole in ome re enc papers dealing with 
their y cemacics, palaeoecology and rratigrapbical 
distribution (Bonaduce & provieri, 1985; Abate et 
al., 1993· 1994· Aiello et al., 1993; 1994; 1996a; 
l 996b; 1996c; 2000; Barra et al., 1996; 1998; 
Bonaduce et al. 2000). 

The Zanclean ostracod have been previou ly 
tuclied from che lowermo t Pliocene up to rhe fìrst 

pare of che M PI 3 Bioione in che Capo Ro sello area; 
the as emblages from rhe uppermost M PI 3 Bioz ne 
to che early Pleist cene belong ro the ·edimenr. of the 
Monte . Nicola eccion. 

In the pro pece of a review of rhe bottom 
palaeoenvironmental cvencs of che whole d p 
Medicerranean Pliocene based on ostracod , the pre­
sene paper deals wirh 15 samples at che M Pl 3 - M PI 
4 boundary, allowing rhe correlacion berweeo the 
Capo Ros elio borehole and rhe Monte S. Nicola sec­
tion. 

Th M PI 3 - M PI 4 boundary has been placed by 
garreUa et al. (1999), who rudied the calcareous 

plankcon biosrrarigraphy of the Capo Rossello bore­
hole, bcrween 89 and 79 merres below rhc SLtrface 
(mbs). The posicion of rhe boundary is uncenain due 
ro rhe ambiguous comrnon presence daturn of 
Globoratalia margaritae, probably inAueoced by rhe 
presence of slump . 

MATERIAL AND METHODS 

Fifteen samples, generally taken at 1 m intervals, 
were recovered from the drilling depth interval of 
95.96 mbs to 78.58 m in the Capo Rossello bore­
hole. They belong to the sediments of the Trubi 
Formation, directly overlying che sampl s srudied by 
Barra et al. (1998). Ali rhe samples (eacb of 150 gr 
dried weight) were washed chrough 230 and 120 
mesh sieves (63 µm and 125 µm respectively). Ali the 

Text-fìg. I - Location of the Capo Rossello borehole (Agrigento, 
Sicily). 
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Ostracoda were picked in the coarsest fraction (> 125 
mm), the species identifìed and counced. 

The ostrncod fauna consists of71 species, belonging 
to 35 genera. Sixty-three species have been definirively 
or tenrarively idcnr.ified and che remaining 8 left in 
open nomendamre due co the sparse or poorly pre-
erved narme of the materia! (Tab. l); SEM jJlusrration 

and shorr raxonomic remarks are provided for some 
rare or poorly known species. The specimcns srudied 
are housed in rhe Bonaduce Osrracode Collection 
(B.0.C.) , Dìparrimemo di Scienze della Terra 
Università degli Srudi di Napoli "Federico II", Naplcs. 

GENERAL RESULTS 

Tliroughout the invesrigaced porcion of che Capo 
Rossello borehole the flucruations in abundance (tocai 
number of adulr specimens) and simple species diversi­
ry (number of species) show similar trends (Text-fìg. 2) . 

The average values of abundance and simple 
diversiry are 93 individuals :md 26 species per sample 
respectively. The highesc values of abundance and 
d iversity are recorded in sample 88.77-88.72 (297 
individuaJs, 48 species), and rhe lowest in sample 
82.87-82.82 (14 individuals, 9 species). 

Thc osrracod assemblages are dominared by rhe 
genera Agrenocythere Benson, 1972, Argilloecia Sars, 
1866, Cytherella Jones, 1849, Cytheropteron Sars, 
1866, Krithe Brady, Crosskey & Robenson, I 874, 
Parakrithe van den Bold, 1958. The commonest 
species are Krithe compressa Seguenza, 1880 and 

specimens abundance simple diversity 
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Text-fìg. 2 - Disrribution of specimens abundance and simple 
specics diversity in rhe srudied interval. 

Krithe iniqua Abate et al. , 1993; Agrenocythere 
pliocenica Benson, 1972, Argilioecia kissamovensis 

issingh, 1972, Baùdoppilata pi·ofunda Aiello et ai., 
2000, Parakrithe ariminensis Ruggieri , 1967 and 
Xestoleberis p1·ognata Bonad.uce & Danielopol, 1988 
are co-dominant species. 

A sma ll number of mainly juvenile specimens per­
taining ro rhe genera Azeri/a Pokorny, I 955, 
Caliistoqthere Ruggieri, 1953, Loxoconcha Sars, J 866, 
Paracytheridea G. W. Mi.iller, 1894 and St•1nicytherura 
Wagner, 1957 have been found in samples 81.84-
81.79, 83.87-83.82, 88.77-88.72, 93.95-93.90, 
95.02-94.97. These shallow-water taxa are considered 
allochthonous and are consequemely not included in 
the studied assemblages. 

The common occurrences of A. pliocenica, per­
raining co che psychrospheric (Benson, 1972) genu 
Agrenocythere and of A. kissmn.ovensis, Cytheropteron 
(A.) pinarense gi_tiesi Aiello et al., l 996a, K compressa, 
K iniqua, Pamkrithe dirnorpha Bonaduce et 1tl., 1976 
and X prognata, species previously found in che older 
parr of rhe core, confìrn1 che palaeodepth of about 
1000 m esrimared by Barra et al. (1998) . 

Throughout c:he smdied sequence che osrracod 
assemblages show generally good abundance and sim­
ple species diversity. Twenry-one species, nor found in 
r.he lower parr of r.he borehole have been recorded. 

The high valucs of abundaace and diversiry point 
co rhe cominuarion of rhe Srep 6, which Barra et aL. 
(1998) locaced in che Capo Rossello borehole becween 
118.22 a.nd 99.94 mbs. The assembJages belonging co 
this interval show the maximum abundance and diver­
siry of the enrire section, being indicative of a good 
bottom circularion. The fìrst occurrences of 21 osrra­
cod species restify r.he continuing n~-colonization of the 
Pliocene Mediterranean Basin afrer the exrinction of 
the marine fauna during che Messinian Saliniry Crisis. 
Tbe dara from the Monte San Nicola section demon­
srrates, r.hat in che upper pare of rhe Pliocene the abun­
dance and diversiry of the Osrracoda increases funher, 
reaching maximum values near the Piacenzian­
Gelasian boundary (Bonaduce et al., 2000). 

SYSTEMATICS 

Order PODOCOPIDA G.W Miiller, 1894 
Suborder PODOCOPINA Sars, 1866 

Superfamily CYPRlDACEA Baird, 1845 
Family MACROCYPRIDIDAE G.W Miiller, 1912 

Genus MACROCYPRIS Brady, 1868 
MACROCYPRIS NIMIA Maddocks, 1990 

1990 Macrocypris nimia MADDOCKS, p. 47, fìgs. 2.4, 3.4, 48.5, 
49.5; pls. 2.6, 3.6. 

2000 M ru:rOC)'fJl'ÌS ? 11imia Maddocks - AI ELLO, BARRA & 
BON1\DUCE, p. 89, pi. 2, lìgs. 1-2 (cum fJll .). 

Remrtrks - The specimens found in the Capo 
Rossello borehoJe show a remarkable constancy in rhe 
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Agrenocythere pliocenica (Seguenza, 1880) 15 8 5 3 2 4 1 1 1 2 1 3 2 1 2 
Anchistrocheles interrupta Aiello, Barra & Bonaduce, 1995 7 2 4 1 10 1 1 1 2 
Argil/oecia acuminata G.W. Muller, 1894 2 15 3 1 31 3 4 7 
Argil/oecia bensoni Barra, Aiello & Bonaduce, 1996 4 1 3 3 1 
Argilloecia fatua Barra, Aiello & Bonaduce, 1996 1 
Argilloecia gonzalezi Barra, Aiello & Bonaduce, 1997 2 1 
Argilloecia kissamovensis Sissingh, 1972 14 5 7 4 7 2 1 2 2 6 4 3 1 
Argilloecia micra Bonaduce, Aiello & Bonaduce, 1996 5 4 2 3 1 2 
Argil/oecia subtilis Barra, Aiello & Bonaduce, 1996 1 
Argil/oecia trapezium Barra, Aiello & Bonaduce, 1996 1 1 1 1 
Argilloecia sp. 1 6 4 3 4 
Argilloecia sp. 2 4 1 
Argil/oecia sp. 3 2 2 3 3 1 2 
Bairdoppilata profunda Aiello, Barra & Bonaduce, 2000 3 4 2 2 2 11 1 2 2 1 1 7 1 1 
Buntonia derlonensis Ruggieri, 1954 1 2 1 1 1 
Buntonia textilis Bonaduce, Giampa & Masoli, 1976 1 
Bythocypris bosquetiana (Brady, 1866) 1 3 2 1 1 2 
Bythocypris obtusata producta (Seguenza, 1880) 5 8 3 1 9 1 1 1 2 1 
Cardobairdia ? asymmetrica (van den Bold, 1946) 1 1 
Cytherella gibba Aiello, Barra, Bonaduce & Russo, 1996 1 
Cytherella robusta Golalongo & Pasini, 1980 4 3 3 1 7 4 2 3 1 2 7 1 1 
Cytherella vulgate/la Aiello, Barra, Bonaduce & Russo, 1996 4 
Cytheropteron bifidum Golalongo & Pasini, 1980 1 1 1 1 1 1 1 
Cytheropteron (A.) denticulatum Aiello, Barra & Bonaduce, 1996 4 3 3 1 3 1 1 4 3 
Cytheropteron omega Aiello, Barra & Bonaduce, 1996 6 1 3 7 1 5 1 1 
Cytheropteron {A.) p. gillesi Aiello, Barra & Bonaduce, 1996 8 2 1 1 1 2 2 1 1 3 1 
Cytheropteron pseudoalaturn Golalçmgo & Pasini, 1980 1 1 
Cytheropteron sulcifer Aieffo, Barra & Bonaduce, 1996 4 1 3 3 1 8 1 1 
Cytheropteron venustum Elonaduce, Giampa & Masoli, 1976 1 1 1 3 1 
Cytheropteron sp. 1 1 
Eucythere pubera Bonaduce, Giampa & Masoli, 1976 1 2 
Hemiparacytheridea leopardina (Ruan & Hao, 1988) 1 
Henryhowella sarsii profunda Bonaduce, Barra & Aiello, 1999 1 2 4 2 2 3 1 4 3 1 1 1 
Krithe compressa (Seguenza, 1880) 14 35 11 8 6 36 12 3 1 3 3 14 1 3 
Krithe iniqua Abate, Barra, Aiello & Bonaduce, 1993 13 19 16 10 8 33 5 9 1 9 8 7 
Krithe keyi Breman, 1978 1 
Krithe monosteracensis (Seguenza, 1880) 1 2 1 8 9 3 1 2 1 
Krithe pernoides (Bornemann, 1855) 2 
Krithe perpulchra Abate; Barra, Aiello & Bonaduce, 1993 3 1 4 
Macrocypris nimia Maddocks, 1990 2 2 2 1 1 2 1 1 
Macrocyprissa arcuata Golalongo & Pasini, 1980 1 1 1 4 1 1 
Macrosarisa sp. aff. M. hiulca Maddocks, 1990 6 2 
"Macrosarisa "sp. 1 1 
Microceratina poligonia (Golalongo & Pasini, 1980) 1 1 1 
Monoceratina sp. cf. mediterranea Sissingh, 1972 1 
Oblitacythereis mediterrnea Benson, 1977 1 1 1 1 4 1 1 1 1 1 2 1 
Occultocythereis culter Aiello, Barra & Bonaduce, 2000 3 8 1 12 1 2 3 1 
Paijenborchella iocosa Kingma, 1948 1 
Paijenborchella malaiensis cymbula Ruggieri, 1950 1 6 2 2 1 5 1 1 1 1 
Paracytherois acuminata G.W. Muller, 1894 5 7 1 5 1 
Paracytherois ? oblonga G. W. Muller, 1894 11 9 1 10 14 14 
Parahemingwayel/a tetrapteron (Bonaduce, Giampa & Masoli, 1976) 1 3 2 2 1 6 11 1 
Parakrithe acuta Aiello, Barra, Abate & Bonaduce, 1993 3 2 3 
Parakrithe ariminensis (Ruggieri, 1967) 14 8 3 1 8 5 3 2 2 3 3 8 2 
Parakrithe dimorpha Bonaduce, Giampa & Masoli, 1976 3 1 1 2 1 1 3 3 5 2 
Parakrithe sp. 1 3 
Pedicythere polita Golalongo & Pasini, 1980 3 4 1 4 2 1 2 
Pontocypris acuminata Bonaduce, Giampa & Masoli, 1976 1 
Pontocypris aff. acuta Bonaduce, Giampa & Masoli, 1976 4 4 2 1 
Profundobythere sp. 1 1 1 1 2 4 1 1 1 
Propontocypris dromas Aiello, Barra & Bonaduce, 2000 3 3 
Propontocypris ? P. pirifera (G W. Muller, 1894) 1 1 
Propontocypris sp. 1 1 1 
Pseudocythere (D.) armata Bonaduce, Masoli, Pugliese & McKenzie; 1980 1 1 1 3 
Pseudocythere (D.) mediterranea Bonaduce, Masoli, Pugliese & McKenzie, 1980 2 5 3 7 3 1 3 1 
Quasibuntonia radiatopora (Seguenz'!, 1880) 1 1 
Re/ibythere (B.) scaberrima mediterraqea (Golalongo & Pasini, 1980) 2 2 2 
Typhlocythere ruggierii Bonaduce, Gi~mpo & Masoli, 1976 1 
Typhloeucytherura calabra Golalongo & Pasini, 1980 1 5 2 5 
X estoleberis prognata Bonaduce & Danielopol, 1988 1 4 5 3 1 19 1 1 1 2 27 8 1 1 
Xylocythere producta (Golalonqo & Pasini, 1980) 1 1 

Tab. 1 - Distribution of the species recorded in the studied part of the Capo Rossello borehole. 
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outline of their valves, which fits well with both 
Atlamic and Mcdfrerranean Pliocene specimens. The 
larger size of rhe rypes is due, in our opinion, to 
inrraspecifìc variabiliry. 

Genus MACROSARISA Maddocks, 1990 
MACROSARISA sp. aff. M. HIULCA Maddocks, 1990 

Pl. 1, fig. 6 

Remarks - This species of Macrosarisa differs from 
M hiulca Maddocks, 1990 due to the less sinuòus 
oucline and cl1e higher lenghr/heighx ratio. The poor 
rate of preservarion of the recovered specimens does 

nor allow rhe descriprion of this possibly new species. 

"MACROSARISA" sp. l 
PI. 1, fig. 9 

2000 "!vfncrosarisn" sp.l AIELLO, BARRA & BONADUCE, pp. 89-
90, pl. 2, lìg. 4. 

Rema1-ks - Simi lady to the fincLlog in the Monte S. 
Nicola secrion (Aiello et al., 2000) rhis species is present 
in one sample, near the M PI 3 - M PI 4 boundary. 

Family PONTOCYPRIDIDAE G.W Miiller, 1894 
Genus PONTOCYPRIS Sars, 1866 

PONTOCYPRIS aff. P. ACUTA Bonaduce, Ciampo & 
Masoli, 1976 
Pl. 1, fig. 2 

Remarks - This form differs in lateral outline from 
P. acuta which shows a more acuminate posterior end. 
The form named Pontocypris aff. P. acuta in Aiello et 
al. (2000; p. 90, pi. 2, fìg. 6), differs slightly, due to 
its rouoded amero-dorsal oucline. 

Genus PROPONTOCYPRIS Sylvester-Bradley, 1947 
PROPONTOCYPRIS ? PIRIFERA (G.W Miiller, 1894) 

PI. 1, fig. 1 

?1894Pontocypris piriftrnG.W. MDLLER, p. 247, pl. 10, figs. 1-3, 
18-20, 22-24; pi. 38, fig. 52. 

Remarks - Some of che specimens of P.{irifera fìg­
ured by Athersuch & Whittaker (1982, p . 9, 70, fìg. 
3) differ slightly from che form found in rhe Pliocene 
due co ics more rounded anterodorsal margin. 

Superfamily CYTHERACEA Baird, 1850 , 
Family TRACHYLEBERIDIDAE Sylvester-Bradley, 1948 

Genus HENRYHOWELLA PURI, 1957 
HENRYHOWELLA SARSII PROFUNDA 
Bonaduce, Barra & Aiello, 1999 

1998 Htnryhowe/111 ttspi!rrima (Rcuss) - BARRA e& 11/., p. 85. 
1999 Henryhowelln snrsii (G.W. Miiller) profi_mdn BONADUCE, 

BARRA & AIELLO, p. 68, pi. 1, fìgs. 5-12, pi. 4, fìgs. 1-8. 

Remarks - This subspecies, previously idenrified as 
H asperrima Reuss, fìm occurs in rhe Pliocene of rhe 
Medirerranean almosr corresponding wicb che M PI 1 
- M PI 2 boundary (Barra et al., 1998). 

Family CYTHERURIDAE G.W Muller, 1894 
Genus HEMIPARACYTHERIDEA Herrig, 1963 

HEMIPARACYTHERIDEA LEOPARDINA {Ruan & Hao, 
1988) 

Pl. 1, fìg. 14 

1988 Bythoceratina leopardina RuAN & HAo, p. 257, pl. 41, figs. 
20-23. 

1995 Hm1iparacytheride11 leopnrdina (Ruan & Hao, 1988) -
AYRESS eta!., pp. 2 19-220, ftg~. 5 F-L. (cum 1yn.). 

Remttrks - The present is the first Medirerranean 
fìnding of this bathya.1-abyssal species previously reporr­
ed from che lndo-Pacifìc and Norcli Aclantic (Ayress et 
al., 1995, with liceratW'e). Jc ranges frorn Middle 
Eocene to the Recenc, at deptl1S greacer than 1400 m. 

Family BYTHOCYTHERIDAE Sars, 1866 
Genus MONOCERATINA Roth, 1928 

EXPLANATION OF PLATE 1 

Fig. I - Propontocypris? piriftrn (G.W. Miillcr, 1894), LV, Stn. TPM 88.77-88.72, B.O.C. 2476, (x 156). 
F!g. 2 - Po!1!ocyp~ù aff. R acuta Bo~~ducc, Ciampo & Masoli, 1976, RV, Sm. TPM 95.02-94.97, B.O.C. 2477, (x 156) . 
F1g. 3 - Arg1Lloec10 sp. I, LV, Sm.11M95.02-94.97, B.0.C. 2478, (x 156). 
Fig. 4 - Argil/{)ecia sp. 3, RV, Sm. TPM 88.77-88.72. B.0.C. 2479, (x 156) . 
Fig. 5 - Argi//()ecin (?) sp. 2, LV, Sm. TPM 95.02-94.97, B.O.C. 2480, (x 156) . 
Fig. 6 - Mllc1·{)s111ùn sp. aff. M. hiulca Maddocks, 1990, RV, Sm. TPM 83.87-83.82, B.0.C. 2481, (x 78). 
Figs. 7, 10- Pnracytherois? oblongn G.W. Mlìllcr, 1894. 7) CC, Stn. TPM 83.87-83.82, B.O.C. 2482, (x 156); 10) RV from CC, Stn. 

T PM 80.84-80.79, B.0.C. 2483, (X 156). 
Fig. 8 - Krithe perpuldmt Ab::irc et al., 1993, RV, Sm. TPM 80.84-80.79, B.O.C. 2484, (x 11 7). 
Fig. 9 "Mncros1tris11" sp. 1, RV, Stn. TPM 88.77-88.72, B.0.C. 2485, (X 78). 
Fig. 11 - 1;/'hlocucythcmrn cnlnbrn Colalongo & Pasini , 1980, LV Srn. T PM 81 .84-81..79, B.O.C. 2486, (x 273). 
Fig. 12 - htracytherois ncuminnta G.W. Miilkr, 1894, RV, Sm. TPM 88.77-88.72, B.O.C. 2487, (x 156). 
Fig. 13 - Mo11ocm11i1111 sp. cf. meditenw11t1n Sissingh, 1972, LV, Stn. TPM 95.02-94.97, B.0.C. 2488, (x 117). 
Fig. 14 - Ho111ip11rnc.yrheridea leopmdinn (Ruan & Hao, 1988), RV, Stn. TPM 88.77-88.72, B.O.C. 2489, (x 273). 

LV= left valve; RV = right valve; CC= complete carapace. 
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MONOCERATINA sp. cf. MEDITERRANEA Sissingh, 1972 
PI. 1, fig. 13 

Remarks -A single valve has been. found in sample 
95.02-94.97. It differs from Monoceratina mediter­
ranea Sissingh, 1972 (pp. 152-153, pi. 12, figs. 13-
14), described from the Lower Pleistocene of Rhodos, 
in its slight!y different oudine. 

Family PARADOXOSTOMATIDAE Brady & Norman, 1889 
PARACYTHEROIS ACUMINATA G.W Milller, 1894 

PI. l, fig. 12 

1894 Pamcytherois acuminnra G. W. MOJ..LER, pp. 326-327, pi. 
22, fìgs. 5, 17-18, 22. 

1971 Panu:yt!uroù f1C11111Ùllltfl G.W. Miiller - Bt\RBEITO· 
ONZ,\l.EZ, p. 317, pi. 39, fìgs. la- Jb. 

1976 Pnmcythcrois acumi11nrn G.W Miillèr - BONAOUCE et 11/., 
pp. 120-121, pi. 71 , figs. 12-13. 

1998 Para.cythcrois acuminata G.W. Miiller - BARRA et al., p. 85. 

Remarks - P. acuminata has been found in the 
Mediterranean in shallow wacers, but is always very 
rare (G.W Miiller, 1894; Barbcito-Gonzalez, 1971; 
Bonaduce et al., 1976). In the bathyal Pliocene sedi­
mencs of Capo Rossello it occurs rather commonly. 

PARACYTHEROIS? OBLONGA G.W Miiller, 1894 
PI. 1, figs. 7, 10 

?1894 Paracytherois oblonga G.W. MOLLER, p. 326, pi. 22, figs. 4, 
20. 

1998 Paracytherois? oblonga G.W. Miiller - BARRA et al., p. 85. 

Rmuirks - This form has a very delicate carapace 
which is mainly compressed and dcformed in the 
pecimens recovered in the samples of the Capo 

RosselJo borehole. Consequenrly a certain specifìc 
determinacion is nor possible. 
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