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Some new and poorly known Middle Miocene ostracods of Malta Isle 
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ABST!?ACT - The Upper Lnn_ghinn - &trly errnvnl/in11 ostrncods of the sectio11 Rns-i/ Pell~!J"irl (Mnltn !sie) hnve bm1 sh1died fi"om tyi­
temntic poim of vie1v. The oslrncod Jmmn is comtituted by 78 spedes, 53 oftvhich luwe been identiped or doubtfully idemijìed. Ni11e11tm1 spedes 
are lefl in open nomenclature nnd 6 described nr1d illust:ntted ns 11t11v: Au.m:iloccia po rcrocurva 11. sp.. yrficrclla fovea 11. sp., Eucythcl'ura 
bicornura 11. sp. Monocerarina pracobli ra 11. sp., R1tggicria caudoAcxa 11. sp. nndTrachylebcridca fancc !ara 11. sp. 

RIASSUNTO - [Alcune specie nuove e poco nore di Osttacodi dcl Miocene medio dcli '! ola di Malra] - lJ stntn st11di11tn l'ostrnco­
fo1mn de/111 seziom· Rns-il Pellegrb1 (Mnlta) ne/l'interun/lo Lnnghinno mperiore - Sermvttllirmo inferiore. l 'ostmcofauna è couiruirn da 78 specie 
di mi 53 id1111ti/icnte o dubitrttit111,111eme nteribuite a specie note, J 9 lnscintt1 in nomrnclaturn npertn n cnusn de/In loro rnritlt e/o cattivo stnto di 
comcrvnzione. Sei specie, Australoecia p ccrocurva "· sp., Cyrherclla fovea 11. sp., Eucyrhcrura bi ornuta 11. sp., Monoccraci na pracobliia n. 
sp., Ruggicria c.111dollcxa 11. sp. e Tmchy.leberidea l:mccolaca 11 .. p., sono considernte 11uove e vmgono descritre ed illustmte. 

INTRODUCTION 

The pre ent paper deals wir11 the systematics of 
the ostracods of the Miocene section of Ras-il 
Pellegrin uccropping al ng the we e rn coast of rhe 
M alta !sie (1ì xr-fig. 1) and~ i pare of a largel· project 
which , on the basis of a deta iled bio rrarigraphy, 
cyclo. trarigraphy and isoropic analyses attempts a 
paleoceanographic incerpretation of the Middle and 
Upper Miocene Mediterranean basin. 

The section i consrirured in rhe ba ·al pare by cal­
carcnicic sediment of rhe Middle Miocene "Upper 
Globigcrina Lime rane" followed by rh mari and 
clays of rhe "Blue C lay ", samplcd fora rhickne ' of 
22 and 70 m, re pecdvely. 

T he inrerval studied ranges from che Late 
Langhian to che Early Serravallia.n. T he biostratigra­
phy ha been previously dd ìned by G iannelli & 
Salvacorini (1972; 1974) ba ed on plankronic 
foramini fe r . Foresi et" al. , (iJ1 progre s) are presendy 
revi ing it in greacher derail which allowed co 
amibute co the Orbulina 1miversa Zone che upper 
part f the "Globigerina Lime eone" , e rh 
Globorotalia perip_heroronda Zone the edimenc of 
r11e "Blue C lays" from tbe base up co 16.95 m rn che 
Dentogiobigerina altispira Zone tho e between 16.96 
m and 52.81 m and co rhe ParagLoborotalia partim­
labìata Zone rhe sediments above. The Langhian -
Serravallian bounda.ry i closely approximare by eh 
desappearance of ~henoiitus heterornorphus (Rio et 
al. , 1997) which occurs at 7.31 m above the "Blue 
Clays" base (in Barra et al., 1999). A hiatus seems to 
occur in che Langhian ac the boundary berween the 
"Upper Globigerina Lime tone" and che "Blue Clays" 
(Sprovieri, per. comm.). 

T he previous studies on the y tematics f the 
osrracod fa una ot the Mediterranean area conceming 
this cratigraphic interval in deep-water environment 
are racher ra re; among them we cite rhose of O erdi 
(1961) which deal wirh the cype Langhian of 
Piedmont (Bricco della C roce), Rus o (1966) for th 
La11ghian of Pc cale (Norrhern Appennines), Ru so 
& Bossio (J 976) for eh incerval from the Aquiranian 
co che Messiuian of the Malta Isl C iampo (1981) for 
che Late Oligo ene - erravallian of Monte Camma­
rata and of the Ragusa area (Sicily) and Bonaduce & 
Russo (1985) for the Miocene of Sardinia. A short 
paper is dedicated by Ruggieri (1960) to the osrra­
code assemblage of a ingle sample collected in the 
Ragu a area doubrfully amibuted ro rhe Langhian. 

o n equendy before rrying a paleoe ologi al 
incerprerarion by a quantiracive analy i · of che osrra­
c d assemblage: we believed necessary co et up rheir 
systematics. 

MATERIAL AND METHODS 

A total of 103 samples, taken at about 1 m inter­
vals, hav:e been anal}'.1.ed. Twency ampi pertain to 
the "Upper Globigerina Lime.se ne" and 83 to the 
overlying "Blue C lays"; mosc of che ampi have an 
originai dry weighr of 200 gr. T be cota.1 picking of 
che o tracod has been rea.lized from the re idue > 125 
p and the quanriracive re lÙcs of maller ampie have 
been randardized co 200 gr. 

T he om acod fa una i constitured by 78 pecie ; 59 
pecies have been idcntifìed or doubrfully idencifì d 

and che remaining 19 left in open nomenclature 
becau of che par e or poorly preserved maceria!. 
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Text-fig. 1 - Location of the section Ras-il Pellegrin (Malta Isle). 

The species list is given in the systematic appendix. 
The specimens illustrated are housed in che 
Bonaduce Ostracod Collection (B.O.C.), Dipar­
ti:mento di Scienze della Terra, Università di Napoli 
"Federico II". 

SYSTEMATICS 

In che following chapter only some previously 
poorly illuscrated species, those proposed as new and 
few lefc in open nomenclature are reporced in syscem­
atic arder and illuscraced in che endosed places. Their 
synonomies, distriburion in the section and previously 
known occurrences, wich age and locacion, are given. 

The systematics followed is thar of Hanmann & Puri 
(1974) wirh che contribucion of Maddocks & Steineck 
(1987) for Eucytheruridae. The following 6 species, 

AustmJoedrz posteroc1,rva n. sp., Cytherell.a fovea n. sp., 
Eucythemra "bicornuta n. sp., Monoccratintt pmeobLita 11. 

sp., Ruggieria caudojlexa n. sp. and. 7hzchyleberidea lnnce­
olata n. sp., are d.escribed and illustraced. 

Subclass 0STRACODA Latreille, 1806 
Order PODOCOPIDA G.W Miiller, 1894 

Suborder PLATYCOPINA Sars, 1866 
Family CYTHER.ELLIDAE Sars, 1866 
Genus CYTHERELLA Jones, 1849 

CYTHERELLA CIRCUMPUNCTATA Ciampo, 1976 
PI. I, figs. 2-3 

1976 Cythere/111 r:irrnmprmctntn CIAMPO, pp. 6-7, pi. l , figs. 1-6. 
1996 CydJtm://a circ11mp1111e1ntn Ci~mpo -AIELLO et al., p. 178, 

pl. 4, fìgs. 9, 1 O, 12 (cum s111.). 
1996 Cytherel/11 cirrnmp1111ctnrn C iampo - Ru1z & GONZALEZ­

REGl\LAOO, pi. 1, fìg. 2. 

Remarks - Our specimens are attributable co che 
Ciampo's species even if some derail of che omamen­
tacion appear variably developed especi.ally .in che size 
an.d distriburion of che foveolae as pre.viously poinced 
out by Aiello et ai., (1996). Moreover our specimens 
seem more truncared in dorsal view (Pl. 1, fig. 3). 

Di.stribution - In che presene section ir occurs 
more commonly in che Lwghian and. in a scaccered 
way in che Serravallian up to che Paragloborotalia par­
timlabiata Zone where ir desappears. 

The species, previously known from che 
Messin ian co Recenc (see Aiello et al., 1996), wich rhe 
present fìndings enlarges its stratigraphic distribution 
to the Middle Miocene. 

Ruiz & Gonzalez-Regalado ~(1996): Gibraleon 
Clay Formarion, Messinian ahd Huelva Sands 
Formarion, Pliocene of Huelva (S.W. Spain). 

CYTHERELLA FOVEA n. sp. 
Pl. 1, figs. 1, 13 

Etymology - From Latin fovea = with foveolae. 

EXPLANATION OF PLATE 1 

Figs. 1, 13 - Cythere/111 fovea n. sp. 1) Holotype, LV, Stn. ML 296, B.O.C. 2411, (x 92); 13) Hypotype, LV in dorsal view, Sm. ML 
33, B.O.C. 2412, (x 99). 

Figs. 2-3 - Cyrhmllt1 circumpunctntn Ciampo, 1976. 2) RV from complete carapace, Stn. ML 065 , B.O .C. 2413, (x 103); 3) CC 
in dorsal vicw, Stn. ML 033, B.0.C. 2414, (x 96). 

Figs. 4, 7 - Cythen:lla vulgate/In Aiello, Barra, Bonaduce & Russo, 1996. 4) LV, Stn. ML 059, B.O.C. 2415, (x 96); 7) CC in dor-
sal vicw, Stn. ML 059, B.0.C. 2416, (x 93). 

Figs. 5-6 - Cytherelloidea? cremzb1t1gi Sissingh, 1972. 5) LV, Stn. ML 059, B.O.C. 2417, (x 122); 6) LV in dorsal view, same spec-
imens of fìg. 5, (x 117). 

Figs. 8, 11-12 - Bnirdoppilattr conformis (Terqucm, 1878). 8) CC in dorsal vicw, Stn. ML 065, B.O.C. 2418, (x 47); 11) LV, Stn. ML 
065, B.0.C. 24 19, (x 44); 12) RV. Srn. ML 065, B.O.C. 2420, (x 50). 

Figs. 9-10 - Cytherella? vandenboldi Sissingh, 1972. 9) LV, Stn. ML 055, B.O.C. 2421, (x 93); 10) RV, Stn. ML 027, B.O.C. 2422, 
(x 93). 

LV = left valve; RV = righr valve; CC = complete carapace. 
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Holotype - A LV (PI. l, fig. 1), Stn. ML 296, 
B.O.C. 2411. 

Hypotypes - A LV (PI. l, fig. 13), Stn. ML 33, 
B.O.C. 2412. 

7jpe-level - "Blue C lay" Formation, Serravallian, 
Dentoglobigerina altispira Zone, 45.15 m from the 
base. 

Diagnosis - A species of Cytherella characcerized 
by che subrecrangular shape in larera1 view, depressed 
near che periphcry, lateral surface covered by Jarge 
ubpolygonal deep foveo lae arranged in rows parallel 

ro che margins in che peripheral areas excepr in che 
ex:rreme dorsal and in rhe muscle-scars area which 
appears smooth. In dorsal view posteriorly truncated. 

Descri:ption - This species shows valves c!eady sub­
rccrangular with dorsal margin feebly inflexed, <U1te­
rior almosc regulady rounded, and venerai straighr. 
The posrero-dorsal margin slopes down almosc 
abruptly (PI. 1, fig. 1). In dorsal view carapace dea r­
ly a-uncated (Pl. l , fìg. 13). 

Valves in lacerai view depressed inside che margin 
and covered by subpolygonal foveolae very dose each 
ocher in mosr parr of che surface, while below che mid 
height in che cenerai parr a large area is ornamenced 
by discincr well separated rounded foveolae of small 
ize. The area corresponding co rhe musde scar. 

appears smooch as well as a small area in rhc ancero 
cencro-dorsaJ part. 

Size (mm) - Holocype (LV): I= 0.69; h = 0.38 (PI. 
1, fig. 1). 

Hypocype (LV): I= 0.70; h = 0.40 (PI. 1, fig. 13). 

Affinities - This species is similar ro numerou 
orher ones previously described as C. alvearimn 
Bonaduce, Ciampo & Masoli, J 976, C. circumpuru:­
tata Ciampo, 1976, C. pulchella Ruggieri , 1967, C. 
scu.tulum Ruggieri, 1976 and C. u.Ltima Bonaduce, 
Ruggi_eri, Russo & Bismuch, 1992 from all of which 
ir differs especial ly in the different disrribution and 
che mud1 larger foveolae wbich appear very tied each 
orher. Moreover tl1e valves of our species appear dear­
ly more recrangular in lacerai view in respecr co tl1.e 
previously ciced ones. 

lt appear also dose to C. hartmanni Stambolidis, 
1980, from which it differs due to the Jack of the rim 
parallel to the anterior margin. 

Distribution - lt occurs in few samples of the 
Langhian and in the Serravallian where it is present 
exclusively and in scattered way in the Dento­
globigerina altispira Zone. 

CYTHERELLA ? VANDENBOLDI Sissingh, 1972 
PI. 1, figs . 9-1 O; pi. 2, fig. 7 

Remarks-The present species is doubtfully aurib4 

uced ro C. vandenboldi Sissingh, 1972 from rhe Lace 
Miocene of Apostoli Formacion (Crete) from which ir 
differs chiefly in che regularly spaced medium sized 
deep foveolae concencraced arche posterior exrrernicy 
which decrease in size and numbers towards the anre­
rior, the presence of a thin ancerior marginai rim 
whid1 does nor seem to occur in the nominare specie 
and venrrnl margin feebly inflexed (PI. I , fìgs. 9, 10). 

The sizes of our specimens are a little smaller [LV 
(PI. 1, fig. 9): I = 0.69 mm, h = 0.36 mm; RV (PI. J 
fìg. 10): l = 0.69 mm, h = 0.36 mm]. 

The species is al so dose in shape and size in larer­
al view co C. moyesi Nascimenro, 1988 described 
from the Serravallian of Porcugal. Ir differs chiefly due 
co che occurrence of che omamenrarion which seem 
lacking in che Nascimento's species. Moreover in dor­
sal view che shape of C. moyesi is differenc, showing a 
depression ac about mid lengrh, che anterior more 
acuminate and rhe lack of rhe poscerior invaginarion. 

Distribution - lt occurs exclusively in the 
Langhian "Upper G!obigerina Limestone". 

CYTHERELLA VULGATELLA Aiello, Barra, 
Bonaduce & Russo, 1996 

PI. l, figs. 4, 7 

1996 Cytherella vulgntclln AlELLO, BARRA, BONADUCE & Russo, 
p. 187, pi. 1, figs. 1-14; pi. 2, fìgs. 1-3, 6, 7 (cum syn.). 

Remarks - Our specimens conesponds well in 
shape, size and ornamentacion co che species recenrly 
descri bed by Aiello et al. ( 1996), especially due ro che 
ancerior srri~e parallel co che ma1:gin and co the pos­
terior delicately tubercled. The relacively poor preser­
varion's condicions clid no t allow the splitting of our 
specimens inro che differenr forms described by 
Aiello et al. (1996). 

Distri.bution - Present al l along che secrion moscly 
wirh a relacively high number of specimens. 

The present fìndings represenr che oldesr citacion 
of the speci,es whi,ch was previously found from 
Tononian ro Recenc (see Aiello et al., 1996). 

GENUS CYTHERELLOIDEA Alexander, 1929 

CYTHERELLOIDEA ? CREUTZBURGI Sissingh, 1972 
PI. l, figs. 5-6 

Remarks - The present species is doubrfully 
attributed ro Cythe1·eiloitlea (Cythe1'elloitlea) creutzbur­
gi S.issingh, 1972, from rhe Lower - Middlt: Pliocene 
of the Asreri Formarion (Crete) frorn which ic differs 
especially due to the lack of the median longicudinal 
ridge. 

Nachite (1993) described C. tetuaniensis from 
the Early Pliocene ofTetuan (N.W. Marocco) which 
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i o do e to the Sissingh' species to aUow the hypo­
the is to be considered a junior synonym of e 
creuaburgi. 

Distribution - Very rare and occurring only in 
the Langhian "Upper Globigerina Limestone". 

Suborder PODOCOPINA Sars, 1866 
Superfamily BAIRDIACEA Sars, 1866 

Family BAIRDllDAE ars 1888 
Subfamily BAIRDllNAE Sars, 1888 

Genus BA!RD PPILATA Coryell, Sarnple & Jenning, 
1935 

BAIRDOPPILATA CONF RMIS (Terquem, 1878) 
Pl. 1, fìgs. 8 11-12 

1878 Bairdia subdeltoidea var. conformis TERQUEM, p. 93, pi. 10, 
fìgs. 17 a-e. 

2000 Bairdoppil11ta confonnis Terquem - AIELLO et al., pp. 85-
86, pi. I , fìg. 2 (mm syn.). 

Distribution - ln the pre ent eccion very frequent 
in the Langhian and gcneraJly rare in che erravallian. 

Thi, peci has been previou ly cited from rhe 
Lare Pliocene to che Holocene from different 
Mediterranean areas (see Aiello et al, 2000). The pre­
sent data demonstrate that its tratigraphic range is 
much wider than prcviou ly known. 

BAIRDOPPILATA PROFUNDA Aiello, 
Barra & Bonaduce, 2000 

Pl. 2, fig. 1 

2000 Bairdoppi!ata ~,.ofimd~ AIELLO, BARRA & BONADUCE, pp. 
86-88, pi. 1, fìg. 3-6, pi. 6, fìg. 1 (cum syn.). 

Distrib1,ition - In rhe present secrion ve1y rare and 
exclusive of che Laozhian. Cired from che Middle 
E cene to rh Lare Pliocene ( ee Aiello et al., 2000). 

Superfamily CYPRIDA EA Baird, 184 5 
Family PONT YPIUDIDAE .W Mi.illcr, 1894 

enus ARGILL E IA ars, J 866 

ARGILLOECIA SPISSA Barra, Aiello & Bonaduce, 1996 
Pl. 2, fìg. 2 

1996 Argilloeda spissn BARRA, AIELLO & BONADUCE, pp. 133-
134, pi. 2, fìgs. 5-6. 

Remarks - All the characters of our specimens fit 
pcrfecrly with those of che cited taxon. The only dif­
ferenc lies in eh.e maller size of our specimens. 

Distribution - In the present section it pertains 
only co the Langhian, very rare. 

Barra et al. (1996): In the Monte San Nicola sec­
tion (Gela, Sicily) from M Pl 5 biozone to the Early 
Pleistocene. 

Genus AUSTRALOECIA McKenzie, 1967 

AUSTRALOECIA POSTEROCURVA n. sp. 
Pl. 2, figs. 3-6; text-fig. 2c 

Etymology - From Latin posterior = posterior and 
curvus = inAected. 

Hoiotype - A LV (Pl. 2, fig. 3), Stn. ML 096, 
B.0.C. 2425. 

Hypotypes - 1 compi ce carapace (PI. 2, fig. 4), 
rn. ML075, B.O.C. 2426; lRV (PI. 2, fìg. 5), Stn. 

ML 089, B. .C. 2427; I RV (Pl. 2, fìg. 6), tn. ML 
059, B.O.C. 2428. 

Type-level - "Upper Globigerina Limestone", 
Langhian, Orbulina imiversa Zone, 19.20 m from the 
base. 

Diagnosis - A species of Australoecia characrerized 
by a v ry rhick carapace wirh LV uboval, wirb the 
maximum inAexion of the dorsal margin peculiarly 
locaced alter che mid-length, RV , maller, more elon­
gaced and with dorsaJ margin regularly and more gen­
dy arched rhan LV. 

Description - LV ancerior margin subacurely 
rounded, po terior amply rounded, dor al very arched 
wir.h maximum height afcer che mid lengtb in rhe LV, 
venerai feebly convex (Pl. 2, fìg. 3). In dor al view 
carapace elongated ovai, anterior uba uminace and 
po cerior ubrounded with LV overlapping RV in the 
anrerior pare and RV overlapping LV posceriorly (PI. 
2, fìg. 4). The valves appear complerely smooth. T he 
anterior margin of the LV is fringed by a delicate but 
con i cenr rim; LV more inflared than RV po ceriorly. 

Hinge: cypical of che genus wirh a very strong 
simple bar in che RV (Pl. 2 fìg. 6). 

lnner lamella: very well developed anreriorly with 
deep ve ribule which de appears vencrally at abouc 
mid length. 

Muscle scar : cypical of che g nus (Tex.r-fìg. 2c). 

Size (mm) - Holotype (LV): l = 0.60; h = 0.36 
(PI. 2, fìg. 3). 

Hyporype (RV): l = 0.58; h = 0.29 (Pl. 2, fig. 5). 
Hypotype (RV): _l = 0.58; h = 0.29 (Pl. 2, fig. 6). 

Af!i.nities - The propo ed n. sp. diffe rs from A. 
argifloeciaformis Whatley & Downing, 1983 which 
show a left valve (pi. 3, fig. 4) more recrangular an.d 
dorsal rnargin almo r srraighr while r.he righr valv 
(pi. , fìg . 2-3) is more similar even if rhe po rerior 
extremity in lateral view i more gencly arched. 

Distribution - Rather well represented and exclu­
sive of the Langhian. 
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1975 Euqthere erma RUGC:IE!li, pp. 433-434, fig. 6 (mm syn.). 
1976 Eucythere c11rta Rugg1en - BONAOUCE et al., pp. 63-64, pi. 

37, fìgs. 9-13. 
1981 Eucytliere erma Ruggieri - CIAMPO, pi. 4, fìg. 13. 

Distribution - In the present section found only in 
two samples of the "Upper G/Qbigerina Limestone". 

Ruggieri (1975 with licerature): Capocolle 
(Cesena), Casrellarquato, from Midd le-Lare Pliocene; 
Imola (Bologna), Quaternary; Provence, Gulf of 
Naples, Adriacic Sea from 13 to 230 m , Recent. 

Bonaduce et al. (1976): Northern Adriatic, more 
frequent berween 70 and 90 m, represented always by 
few specimens, Recent. 

Ciampo (1981): Aquitanian - Langhian ofMonte 
Cammarata and Tellaro Fonnarion (Sicily). 

Genus PARAKRJTHE van den Bold, 1958 

PARAKRlTHE DACTYLOMORPHA Ruggieri, 1962 
Text-fìg. 2a 

1962 Parakrithe dactylomorpha RUGGIERI, pp. 15-16, pi. l, fìgs. 
1-6. 

1965 Pamkrithed11ctylomorpha Ruggìcri - DIECI & Russo, p. 78, 
pi. 15, fìg. IO. 

1982 Parakrithe dactylomorpha Ruggicri - CIAMPO, pi. 1, fìg. 13. 

Text-fìg. 2 - a) Parakrithe dacl)domorpha Ruggieri, 1962, LV, 
Sm. ML 296, B.0.C. 2472, (x 134). 

Dfrtribution - From the base of the section up to 
the top pare of the Dentogiobigerina altispira Zone, in 
reduced numbers. 

Fig. 1 
Fig. 2 
Figs. 3-6 

Fig. 7 

b) Pseudopsammocythcre kollmm111i Carbonnel, 
1966, RV, Sm. ML 33, B.O.C. 2473, (x 134). 
e) A11Jtraloecia pouerocurva n. sp., RV muscle scars, 
hypotypc, same spccimens fìgurcd in PI. 2, fìg. 6, (x 
335). 

Superfamily CYTHERA.CEA Baird, 1850 
Family EUCYTHERIDAE Puri, 1954 
Genus EUCYTHERE Brady, 1868 

EUCYTHERE CURTA Ruggieri, 1975 
Pl. 2, fig. 13 

Ruggieri (1962): Enna (Sicily), Tortonian. 
Dieci & Russo (1965): Mopregibbio, Tortona 

(Northern Appennines), Tortonian. 
Ciampo (1982): Rio Mazzapiedi (Piedmonr), Late 

Tortonian. 

Genus PSEUDOPSAMMOCYTHERE Carbonnel, 1966 

PSEUDOPSAMMOCYTHERE KOLLMANNI Carbonnel, 
1966 

Text-fìg. 2b 

EXPLANATION OF PLATE 2 

- Bairdoppilnta profimda Aiello, Barra & Bonaduce, 2000, LV, Stn. ML 075, 8.0.C. 2423, (x 62). 
- Argilloecia spism Barra, Aiello & Bonaduce, 1996, RV, Srn. ML 055 , B.O.C. 2424, (x 159). 
- Awtraloccia pomrocurva n. sp. 3) Holotypc, LV, Stn. ML 096, B.0.C. 2425, (x I 05); 4) Hypotype, CC in dors.al vicw, 

in. ML 075, B.O.C. 2426, (x 106); 5) Hypotype. RV, Sm. ML 089, B.0.C. 2427, (x 109); 6) Hypotype, RV, mtcrnal 
vicw, Sm. ML 059, B.0.C. 2428, (x 118). 

- Cyrherelln? 11a11dmboldi Sissingh, J 972, CC in dorsal vicw, ML 075. B.O.C. 2429, (x 91). 
Fig. 8 
Figs. 9-10 

Rectob1mto11ia hilaris Ciani.po, 1984, LV, Stn. ML 153, B.O.C. 2430, (x J 37). 
- 81111ro11ia denonen.ris Ruggicri, 1954. 9) LV, Sm. ML 055, B.0.C. 243 1, (x 152); 10) RV, Stn. ML 055, B.O.C. 2432, 

(x 146) . 
Figs. 11-12 - B1111to11ia 11111/ticostarn Ruggieri, 1962. 11) LV, Sm. ML 059, B.O.C. 2433, (x 155); 12) CC in dorsal view, Sm. ML 055, 

B.0.C. 2434, (x 177). 
Fig. 13 - Eucythere curta Ruggieri, 1975, RV, Stn. ML 033, B.O.C. 2435, (x 131). 
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1961 Psrtmmocyrherc? sp. 2 O ERTLI, p. 32, pi. 5, fìg. 54. 
1966 l'smdopsrm1moc:;1thcre kollmmmi CARBONNEL, pp. 50-54, pi. 

I, fìgs. 1-8. 
1972 Psc11dopm111111ocyihi:re kollmnmli Carbonncl - SISSINGH, p. 

85, pi. 4., fìg. 3. 
1985 Psi:utlopsnmmocythi:rc sp. BONADUCE & Russo, p. 432, pi. 

2, fìg. 9. 

Remarks- The specimells found by us correspond 
almost perfecdy with the figures given by Carborrnel 
(1966). The on ly d ifferences observed are in t.he 
nwnber of tbe amerior marginai pore-canals which in 
rhe originai description resulr in number of 13 while 
ow- specimens seems ro show 14 of tbem and in th 
size whi.ch appear a licde shorter (I = 0.49 mm) and 
relarively higher (h = 0.30 mm) . We consider the 
cired differences wirhin the variabiliry of che species. 

Distribution - Very rare and occurring only in 2 
samples of che Orbulina universa and Dentogfo­
bigerina cdtispira Zones. 

Oertli (1961): Bricco della Croce (Asti), Langhian. 
Carbonnel (1966): Tortonian of the Valréas 

(Bassin Vaucluse). 
Sissingh (1972): Apostoli (Crete), Torconian. 
Bonaduce & Russo (1985): Marmilla region 

(çentral - Southern Sardinia), Early - Middle Mio­
cene. 

Family TRACHYLEBERIDIDAE Sylvester-Bradley, 1948 
Subfamily BUNTONINAE Apostolescu, 1961 

Genus BUNTONIA Howe, 1935 

BUNTONIA DERTONENSIS Ruggieri, 1954 
Pl. 2, fìgs. 9-1 O 

1954 Buntonia sublatissima dertonensis RuGGIERI, pp. 565, 568, 
fìgs. 25, 25a, 26, 32, 33. 

2000 81mtonin dertommsis Ruggieri - AIELLO et al., p. 98, pl. 4, 
Ogs. 1-3. 5 (cttm syn.). 

Distribuiion - From the base of the section, rather 
well represemed during Langhian and in scartered 
way up to the top pan of the Serravallian D. altispirrt 
Zone. 

Cited from Tortonian to Late Pliocene (see Aiello 
et al., 2000). · 

BUNTONIA MULTICOSTATA Ruggieri, 1962 
· . Pl. 2. fì.gs. 11-12 

1962 . Buntonia sublatissima (NEVIANI) multicostata RUGGIERI, 
. . pp. 50-52, pi. 6, fìg. 14. 

1.965 BmJ]onia sublndssimn multicostatn Ruggieri - DI ECI & 
.• R_usso, p. 75. pl. 12, fìg. 13. 

? ) 980 Bumo11in muuicostntn Ruggieri - CIAMl'O, pi. 2, fìg. 2. 
1996 Bmuo11in. muldcomua Ruggieri - Rurz & GONZALE.Z­

REGt\J..t\DO, pi. 2, lìg. 4. 

Remarks - The specimens identifìed by Ciampo 
(1980) are doubtfully attributed to this taxon due to 

the fact that he represents only the RV which seems a 
litde different in shape and ornamentation less evi­
dent from the LV fìgured by Ruggieri (1962). 

Distribution - It occurs only from the base of the 
section up to high part of the Orbufina universa 
Zone, quite common. 

Ruggieri (1962): Enna (Sicily), Tononian. 
Dieci & Russo (1965) : Tonona, Monceggibbio 

(Nonhern Appennines), Torconian. 
Ruiz & Gonzalez~Regalado (1996): Huelva (S.W 

Spain) Tortonian - Messinian. 

Genus RECTOBUNTONIA Sissingh, 1972 

RECTOBUNTONIA HILARIS Ciampo, 1984 
Pl. 2, fìg. 8 

1980 811ntonir1 sp. CIAM ro, pi. 2, fig. I. 
1984 Rcctohuntonin hilnris CJAMPO, p. 257, pl. 2, figs. 3-4. 

Distribution - It is very rare along the section up 
to Dentoglobigerina altispira Zone. 

Ciampo (1980): Ragusa (Sicily), Tortonian -
Messinian. 

Ciampo (1984): Rio Mazzapiedi (Piedmont), 
Tortonian. 

Subfamly CAMPYLOCYTHERINAE Puri, 1960 
Genus RuGGIERIA Keij, 1957 

RuGGIERIA CAUDOFLEXA n. sp. 
Pl. 3, fìgs. 1-2, 5 

1976 Ruggieria sp. 3 Russo & Boss10, pl 1, fig. 8; pi. 2, fìg. 3. 

Etymofogy - From Lacin cautla = tail and jlexus = 
inOecred due to che shape of che caudal process. 

Hofotype - A LV (Pl. 3, fìg. 1), Stn. ML 0100, 
B.0.C. 2436. 

Paratype - 1 LV, B.O.C. 2474. 

HypolJ'f!es - lRV (Pl. 3, fìg. 2), Stn. ML 033, 
B.0.C. 2437 and I complete carapace (Pl. 3, fìg. 5), 
Stn. ML 022, B.0.C. 2438. 

Type-level - " Upper Globigerina Limestone", 
Langhian , OrbuLina universa Zone, 20 m from the 
base of che seccion. 

Diagnosis- A species of Ruggi.eria characrerized by 
a singular venerai ridge, by the caudal process pecu­
Liarly bene down and che valve surface of rhe valve 
covered by deep and tegminate foveo lae. 

Descrip'ti.on - Valves in lacerai view subtriangular 
with anrerior margin obcusely roun.ded, do rsal almosr 
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rraighr in che anrero-cenrral pan and gendy benr 
down posreriorly; venrral margin concave anreriorly 
and centrally, and convex ar r11e posterior extremicy 
(PI. 3, figs. 1-2). 

Anrero-venrral and anrerior margins ornamenred 
by thick spines, more developed along rhe antero­
venrral margin. Po rerior exrremiry with a cocky well 
d.eveloped pino e caudal proces which is characcer­
i cically curved downward. A singular cordiform ven­
cral ridge runs from che anrerior margin roche begin­
nig of the caudal proces , which end abruptly wi.rh a 
a·oncr spine in weJI preserved specimens. 

The surface of che valve ·, witl1 the exceprion of 
che venrral ridge which is smoorh, is aJmosr com­
pi rely covered by equally paced foveolae who e 
hap are anreriody comma-shaped an,d irregularly 

oval elsewhere. · 
All the foveolae appear tegminate and tend to 

dose at their top in the anterior area. Small 
anterodorsal and posterodorsal areas seem smooth or 
delicately pitted. The caudal proccs shows a parricu­
larly strong spine near rhe posrero venerai extremiry. 

In dorsal view the carapace is very inflared wirh 
maximum widrh ac~bout mid-lengrh (PI. 3, fig. 5). 
Eye- por dongared. bur no~ srrongly prorrnding. 

Size (mm) - Holocype (LV): 1 = 0.90; h = 0.52 (Pl. 
3, flg. 1). 

RV: 1 = 0.95; h = 0.47 (Pl. 3, fig. 2). 

Affinities - This species differs from mo ·e of the 
Ruggi.eria known co u in che hape f che poscerior 
extremiry and the foveo lare ornamentation. R. miche­
liniana (Bo quer 1852) as rede cribed and illumated 
by Keij, 1957 (pp. 112-113, pl. 15, fig . 5-6; pl. 20, 
flg . L-3) frorn che Burdigalian of Belgium, is imilar 
in shape ro our specie excepr for ics upturnfr1g cau­
dal process, rhe occurrence of 2-.:) ridges above the 
venerai one and large part of the lacerai surface 
smooch. 

Our specie i al o imi lar to R. micheliniana sensu 
Moyes, 1~65 as far a the single venerai ridge and che 
generai ornarnenrarion are concerned; ir differ espe­
cially due ro the different shape in !arerai view panic­
ularly in tl1e dorsal and posrerior exrremiry wl1ich Ln 
rbe form figured by Moyes is upturning while iJ1 our 
species ir is dearly benr down. 

Another pecies similar to R. caudojlexa n. sp. is R. 
michetiniana sensu Nascimento, 1988 (PI. 7 fìg. 7) 
which show a singular venerai ridge bue a different 
hape in lareral view and surface smooth excepr for 

che occurrence of a horizontal alignemenr of foveolae 
along rhe ba e of rhe venrral ridge. 

The pecie can be also compared wich R. 
indopacifica Wharley & Zao (1988) in che generai 
appearance in !arerai vieW" (PI. 8 fìg. 14) and in rhe 
ornamenration which shows oblong fossae wirh an 
evident celati.on. lt differs for rhe caudal process less 
benr downward, rhe presence of a single venm1l ridg 

instead of four and a reduced number of foveolae. In 
dor al view, rhe presene pecie (PI. 3, fìg. 5) show 
d1,e maximum inflation at mid lengch while in R. 
indopacifica it appear co be locared more backward 
(Pl. 8, flg. 18). 

Distribution - Same area of the Maltese 
Archipelago, "Upper Globigerina Limesrone', 
Langhian (Rus o & Bossio, 1976); in the pre ent sec­
tion it occurs almo e constanrly up rn che end of the 
Langhian. 

RUGGIERIA TETRAPTERA (Seguenza, 1880) 
Pl. 3, figs. 3-4 

1880 Cytherl'tl!trttptem EGUENZA, p. 125, pi. 12, fìgs. 9. a. 
1962 R11ggieri11 tl!tmptcm tetl'tlplmt ( e.gucnza) - Ru J IERI, p. 

47, pl. 5, fìgs. 11 -13. 
1963 Cytherc tetmptcm cgucm.a - I UGGIERJ, pp. 11 - t3, pls. 1, 

fìg. l, la, rcxc-fìg. 7-9 (C11m ~11.) . 
1965 Ruggieria tt1tmptcrn tetmptmi. (Scgucnza) - M Y , pp. 95-

96, pi. I 0, fìg. 14. 
1965 Ruggiel'ia tetmpum tetrnpum (Seguenza) - DIECI & 

Ru ·s , pp. 68-69, pi. 11 fìg. 6. 
1967 1?11ggit;ri11 tetmptem ( eguenza) - RUGCIERI, p. 361, figs. 

17-20. 
1969 Ruggieriti mrapeem ( eguenza) - ULICZNY, p. 110, pi. 9, 

figs. 5-6; pi. L8, fìgs. 3-4. 
1972b Ruggieria teem.ptt1r11 tetmptem (Segm:m.a) - CiAMPO, pi. 4, 

figs. 1-4. 
1979 Ruggicria tetmptem retraptera (Seguenza) - BASSIOUNI, pp. 

133-134, pi. l 7 figs. 3-8. 
1985 Ruggir.rin tetmptt!m tetmpt(!l'(t ( cgt1em.a) - .ARBONEL, pi. 

95, fìgs. 4-5. 
1990 Ruggit!rifl (R.) tetmptem tctmptem ( egucn2a) -

NA !MENTO, pi. ), fig. 14. l 

1994 R11ggierin tetmprem ( eguen"ta) - BERTH L N, pi. 10, fìgs. 
A-]. 

Remarks- We amibured ali me forms ro Ruggieria 
tetraptera ( eguem..a, 1880) becau e rhe sy rematics of 
r.his taxon, ar ub pecifìc leve!, i sti li Ltnclear due 
probably to its large variability (Ruggieri, 1992). 

Distribution - Well represented all along the sec­
tion. 

Seguenza (1880); Ruggieri (1963): Calabria, 
Tortonian. 

Ruggieri (1962): Enna (Sicily), Tortonian. 
Moyes (1965): Late Miocene - Pliocene of the 

Aquiranian Basin. 
Dieci & Russo (1965): Rio Mazzapiedi Castel­

lania (Northern Appennines), Tortonian. 
Ruggieri (1967): Val Marecchia (North Apen­

nines) Middle or Upper Miocene .. 
Uliczny (1969): Cefalonia, Pliocene. 

Ciampo (1972b): Calvello (Potenza), Plio-Pleisto­
cene. 
Bassiouni (1979): Mio-Pliocene ofTurkey. 
Carbone! (1985): Aquitania, Neogene. 
Nascimento (1990): Cacela (Pormgal), Late Mio­
cene. 
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Bertholon (1994): Dar Bel Hamri (Marocco), 
Messinian - Pliocene. 

Subfamily TRACHYLEBERIDINAE Sylvester-Bradley, 
1948 

Genus ACANTHOCYTHEREIS Howe, 1963 

ACANTHOCYTHEREIS HYSTRIX (Reuss, 1850) 
PI. 4, fig. 4 _ 

1850 Cypridina hym-ix Rwss, p. 47, pi. IO, fìg. 6. 
1972 Acamhocythereis hystrix (Reuss) - SISSINCH, pp. 92-93. 
1979 Acanthocythereis hysrrix (Reuss) - ATHERSUCH, pp. 133-140 

(cum sy11.). 

Remarks - This species has been cited very fre­
quencly in the literanue. We do nor reporc cl1e com­
plete synonymy because the species is well defined 
and does nor give problems of idencifìcations. 

Distribution - In the present section is very abun­
danc all along rhe section. 

le occurs commonly from Miocene to Recent (see 
Athersuch, 1979) mostly in relacively shallow envi­
ronment. 

Genus CHRYSOCYTHERE Ruggieri, 1962 

CHRYSOCYTHERE PARADISUS Doruk, 1973 
PI. 3, figs. 11-12 

1973 Chrysocythere paradims DORUK, pp. 89-92. 
1992 Chry_socythere paradism Doruk - BONADUCE et al., p. 52, pi. 

14, fìgs. 12-14. 

Remarks - The presene species differs from e Cllta­

phracta Ruggieri, 1962 refìgured by Sylvester-Bradley 
& Ruggeri (1973) in che reduced developmenr of rhe 
anrero-aorsal lamella which runs parallel to rhe sub­
peripheral ridge, in rhe ornamentarion berween the 
median and venrral ridge consricuced by numerous 
disorganized foveolae which in e cataphra.cta occur 
in a reduced number and are organized in subparallel 
vertical rows. Moreover in C. paradisus above cl1e 
amerior pan of d1e median ridge the foveolae are 
more numerous and of smaller size. 

Distribtttion - lt occurs only in the "Upper 
Globigerina Limestone", in a very resrricted inrerval 
and most probably dispaced from shallow - wa.rer 
environment. 

Doruk (1973): Mersin and Adana areas (Turkey), 
Middle and U pper Miocene. 

Bonaduce et al. (1992): Ashtart (Gulf of Gabès, 
Tunisia), Late Miocene. 

Genus HENRYHOWELLA Puri, 1957 

HENRYHOWELLA SARSII (G.W Miiller, 1894) 
PROFUNDA Bonaduce, Barra & Aiello, 1999 

PI. 4, fig. 8 

1999 Henryhowe//a sarsii (G. W MOLLER) profonda BONADUCE, 
BARRA & AIELLO, pag. 68, 70, pi. l, fìgs. 5-12; pi. 4, fìgs. 
1-8 (cum syn.). 

Remarks - This recendy described n. subspecies 
occurs in the Recent of the Mediterranean and 
Atlandc in epibathyal and deeper environment and is 
substituted in shallow waters (from 110 to 350 m 
deprh) by H. sarsii sarsii (Bonaduce et al, ~ 999). This 
is che only Henryhowelia commonly occurring in rhe 
srudied secrions, facc wh ich confìrms ics deep-water 
environment. 

The cited subspecies shows some variability in the 
developrnent of the cubercles which can be more or 
less obtuse and in che reticularion which appears 
more or less evident. 

Di.stribu.tion - This species is very common expe­
cially in the "Upper Globigerina Limescone" while it 
decreases in abundance dur.ing thé Serravallian. 

Widely discribuced from Midcene to Recem of 
Mediterranean and Adantic areas (see Bonaduce et 
al., 1999). 

Genus INCONGRUELLINA Ruggieri, 1958 
Subgenus LIXOURIA Uliczny, 1969 

INCONGRUELLINA (LIXOURIA) MARGINATA 
(Terquem, 1878) 
PI. 4, figs. 5, 7 

EXPLANATION OF PLATE 3 

Figs. 1-2, 5 • Ruggieria (aruUJfiexa n. sp. l) H.ol~cype, LV, _Sm. ML 0100, B.0.C. 2436, (x. 81) ; 2) Hypotype, RV, Stn. ML 033, B.O.C. 
2437, (x. 75); 5) Hyporype, CC in dorsal v1ew, Stn. ML 022, B.0.C. 2438, (x 80). 

Figs. 3-4 - Ruggierin tetmptcra (Scguenza, 1880). 3) LV, Stn. ML 82, B.0.C. 2439, (x 73); 4) CC in dorsal view, Stn. ML 82, 
B.O.C. 2440, (x 73). 

Fig. 6 - 7Jphlomcy1hemr11 sp. 1, LV, Sm. ML 011 O, B.0.C. 2441, (x 227). 
Figs. 7-1 O - Tm,hy!eberide11 lmueolata n. sp. 7) Holotypc. RV fem ale, Stn. ML 080, B.O.C. 2442, (x 103); 8) Hypotype, LV from 

compiere carapace, Sm. ML 043, B.O.C. 2443, (x 99); 9) Hyporypc, CC in dorsal view, Stn. ML 0100, B.0.C. 2445, 
(x 105); IO) Hyporypc, RV male, Sm. ML 0100, B.0.C. 2446, (x 105). 

Figs. 11-12 - Chrysocytherc pnmdisus Doruk, 1973. I I) LV, Sm. ML 059, B.O.C. 2447, (x 78); 12) RV, Stn. ML 059, B.O.C. 2448, 
(x 75) . 
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1878 Cytheremttrgin11t11TERQUEM, p. 106, pi. 12, fig. 7. 
1972 Incongrue/Lin11 (Lixo11ria) mmginata (1 erguem) - SrsSINGH, 

pp. 109-11 O, pi. 5, figs. 11-13 (C11111 sy11.). 
1978 I11congmelli1111 m11rgi1111t11 (Terquem) - BRESTENSKA & 

jm.fCEK, pi. 4, fìg. 11. 
1988 I11co11gruelli1111 (Lixo111-i.i) marginata (Terquem) 

NASCIMENTO, pp. 109-110, pi. 6, fìg. 2. 

Distribution - Very rare in the Langhian and 
Lower Serravallian and represented by very few speci­
mens. 

Moyes (1965): Aquitania, Late Miocene. 
Carbonnel (1969): Rodano Basin, Late Miocene. 
Uliczny (1969): Cephalonia (Greece), Pliocene. 
Si.ssingh (1972): Crete, Rhodos (Greece), Late Ce-

noz01c. 
Brestenska & Jiricek (1978): Centrai Paratethys, 

Badenian. 
Nascimento (1988): From Aquitanian to Serra­

vallian ofTejo basin (Portugal). 

Genus 0BLITACYTHEREIS Benson, 1977 
Subgenus PALEOBLITACYTHEREIS Benson, 1977 

0BLITACYTHEREIS (PALEOBLITACYTHEREIS) BOSSIOI 
Dall'Antonia, 2000 

Pl. 4, figs. 11-13 

1976 Obliff1cythmis sp. 3 Rosso & BOSS!O, P· 221, pi. 2, fìgs. 1-2. 
1977 Oblitacyehereis (PllieobLiuzcy_ehtreis) ruggierii Russo -

BENSON, p. 34, pi. I, fìgs. 5-o. 8; pi. 2, fìgs. 5-7; pi. 3, fìgs. 
2-3, 8; ccxr-fìgs. 4 e-e, 6 a-e. 

2000 Obiit11cythereis (P11leoblit11cyth1mis) bossioi DAl.LANTONIA, 
p. 394, pi. 1, fìgs. 5-6, 8. 

Distribution - Very scattered but sometimes con­
sistencly present all along the section. 

Russo & Bossio (1976): Upper LanghiaD -
erravallian of the Maltese Archi pelago. 

Benson (1977): Lower La.nghian - Torconian of 
Sicily; Tortonian of Andalusia (Spain). 

Dall'Antonja (2000): Lower Langhian (Praeorbu­
lina Zone) of the Iblean Plateau. 

Genus PALEOCOSTA Benson, 1977 

PALEOCOSTA OCELLATA Ciampo, 1981 
Pl. 4, figs. 1-3 

1981 Paleocosta ocellata CIAMPO, pp. 62, 64, pi. 2, figs. 6-10. 

Remarks - Our specimens fìt perfecdy with those 
described and fìgured by C iampo from the Langhian 
of Monre Cammarata (Soutb Western Sicily). We 
reillusrrate rbe species because we had at d.isposal bet­
ter preserved specimens, in which fr is also possible to 
derect a small eye-rubercle which co11fìrms che generic 
attribution of Ciampo. 

Distribution - Very rare, present only in two sam­
ples of che "Upper Globigerina Limestone". 

Ciampo(l 981): Tellaro Formati on (Southeastern 
Sicily), Langhian. 

Genus TRACHYLEBERIDEA Bowen, 1953 

TRACHYLEBERIDEA LANCEOLATA n. sp. 
Pl. 3, figs. 7-10 

Etymology - From Latin lanceolatus = arrow­
shaped. 

Holotype - A RV female (Pl. 3, fig. 7), Stn. ML 
080, B.0.C. 2442. 

Hypotypes - 1 complete carapace (Pl. 3, fig. 8), 
Stn. ML 043, B.O.C. 2443; 1 RV, Stn. ML 0100, 
B.O.C. 2444; 1 complete carapac~ (Pl. 3, fig. 9), Stn. 
ML 0100, B.O.C. 2445; lRV male (Pl. 3, fig. 10), 
Stn. ML 0100, B.0.C. 2446. 

Type-Level - Upper "Globigerina Limestone" 
Formation, Langhian, Orbulina ttniversa Zone, 16 m 
from che base. 

Diagnosis - Valves very elongaced in lacerai view 
characterized by very acuminate poscerior margin, by 
rhree lo.ngimdinaJ ridges, che topmost two connected 

EXPLANATION OF PLATE 4 

Figs. 1-3 

Fig. 4 
Figs. 5,7 

- Paleocosta ocel111ta Ciampo, 1981. 1) LV, Srn. ML 043, B.0.C. 2449, (x 103); 2) CC in dorsal view, Srn. ML 055, 
B.0.C. 2450, (x 108); 3) RV, Sm. ML 055. B.O.C. 2451, (x. 113). 

- Acmuocyrhereis hysrrix (Reuss, 1850), LV, Sm. ML 306, B.0.C. 2452, (x 67). 
- lncongmeUi11a. (Lixouria) nlt1l'gi11atn (Tcrquem, 1878). 5) LV, Sm. ML 31, B.O.C. 2453, (x 88); 7) CC in dorsal view, 

m. ML 070, B.O.C. 2454, {x 93). 
Figs. 6, 9~10 - Grinioneis pirt1t11 (Ruggicri, 1960). 6) CC in dorsal vicw, Sm. ML 055, B.O.C. 2455, (x 88); 9) LV, Sm. ML 043, B.O.C. 

2456, (x 85); 10) RV, Srn. ML 055, B.O.C. 2457, (x 93). 
Fig. 8 - He11ryho111alln sm-sii p,.ofi111d11 .Bonaducc, Barra & Aiello, 1999, LV, Srn. ML 136, B.O.C. 2458, (x 88). 
Figs. 11-13 - Oblittrcyrlmeis (Paleoblit11ryrhereis) bossioi Dall'Anronia, 2000. 1 l) LV, Sm. ML 306, B.0.C. 2459, (x 79); 12) CC in dor­

sal vicw, Sm. ML 017, B.0.C. 2460, (x 80); 13) RV, Srn. ML 286, B.0.C. 2461, (x 80). 



D. BARRA, G. BONADUCE, MIDDLE MIOCENE OSTRACODS OF MALTA ISLE Pl. 4 



68 D. BARRA, G. BONADUCE 

poscerìorly anèl by a flat anrerior marginal ridge 
which from che eye region continue along the venerai 
margin ending before the well developed Aattened 
caudal process. 

Description - Valves in lacerai view regularly 
round.ed anteriorly and very acwninare posterio rly 
(PI. 3, fl,gs. 7, 8, 10). Dorsal margin aLnosr srraight 
bending abi:uptly ar the posteriqr exrrem icy in rhe 
caudal process. Venn:al margin almosr straighr and 
feebly uptuming ar che posrerior extremity. In dorsal 
view che carapace is lanceolate (PI. 3, fig. 9) . 

The valves are ornamenred by 3 longicudinaJ 
ridges. The dorsal ridge is f oody developed and con­
tinue in a flar ridge paralJe ro rhe anterior and co che 
vencral margins, ending abrupcly before the caudaJ 
process. T he median r.idge appears almosr srraigh r 
and restricted to che centrai pan of che valve and con­
necced with the dorsa1 one, characcer more evident in 
the RV (Pl. 3, fig. 7). 

The surface of the valves is completely and deeply 
ornamented by irregularly shapea foveolae which 
rend to become regminared. The anterior exrrem icy 
seems surrow1ded by separared smaU rubercles jusc 
before che ancerior peripheral ridge. 

Remarks - The genus Trachyleberidea (type-species 
Cythereis prestwichiana Jones & Sherbon, 1887) is 
characrerized by a lanceolate shape in lacera! and dor­
sal view, by an ancero-marginal ridge and rhree J.ongi­
rudinal ones. The dorsal ridge generally is connecred 
with che median one near che poscerior cardinal angle. 

The surface is generally reticulaced or pitted. 
The muscle-scars pattern is constituced by cwo 

anterior subdivided muscles and by a poscerior row of 
four vertical scars. 

Following Van Morkhoven (1963 , voi. 2), 
Tì-achyleberidea is a juni.or synonim of Costa Neviani 
1928. Liebau (1975) stresses rhar Trachyleberidea, 
considered by him a valid genus, cannot pertain to 
the tribe? Costaini Hartmann & Puri, 1974. 

In our opinion due to the peculiar shape in later­
al view, the characteristic muscle scars pattern and 
characters of the hinge, it cannot be considered any­
way yunior synonim of Costa and the genus should be 
considered valid. 

Size (mm) - Holocype (RV female): 1 = 0.66; h = 

0.36; l/h = 1.83 (PI. 3, fig. 7). 
RV male: 1 = 0.72; h = 0.35; l/h = 2.06 (PI. 3, fig. 

10). 
LV: l = 0.72; h = 0.37; l/h = 1.95 (PI. 3, fig. 8). 

Affinities - T his species is very similar in shape 
and ornamencation to T venusta (Delcel, l 964) as figu­
red by Ducasse et al. (1985) attribuced tù Paracaudites 
Delcel, 1964 described from the Eocene of the 
Aquitanian Basin which differs in the occurrence of 
two ventrolateral ridges inscead of one and in the 

ancerior submarginal ridge which is more elongated 
inro rhe dorsal margin. Moreover our species lacks 
the posterior submarginal ridge connected with the 
median one ac ics posrerior excremity. lt seems evid.enr 
an evolutionary link between the two species. 

Distribution - Occurrin!;i exclusively in the 
"Upper Globigerina Limestone '. 

Family HEMICYT!-l:ERlDAE Puri, 1953 
Genus GRlNIONEIS Liebau, 1975 

GRINIONEIS PIRATA (Ruggieri, 1960) 
PI. 4, figs. 6, 9-1 O 

1960 Hcrmnnites ('?) p/mta RUCGJERI, p. 4, pi. 2, figs. la-le. 
1962 Htrmnniw h1t1di11g11rii (Reuss) 1·ectrmg11/nris RUGGIEIU, pp: 

23-25, pi. 12, fìgs. 1-5. tf. IO. 
1976 Cletocythmis pirrua (Ruggieri) - Russo & Boss10, pi. I, 

fìg. 5. 
J 985 Hcmumitcs rccrmigulmù Ruggieri - BONADUCE & Russo, 

p. 432, pl. 5, fìg. 8. 
1992 Grinio11eis piratd (Ruggicri) - RuccmR1, p. 185. 
J 992 Crinioneis rectnngularis (Ruggieri) - RuGGJERI, p. 186. 

Distribution - Exclusive of the "Upper Globigerina 
Limescone" where it is very common in most of the 
samples. 

Ruggieri (1960): basal part of the Tellaro 
Formarion , Ragusa (Southwestern Sicily), Early 
Middle Miocene. 

Ruggieri ( 1962): Enna (Sìcily), To.rtonìan. 
Russo & Bossio (1976) : Maltese Archipelago, 

"Upper Globigerina Limescone", Langhian. · 
Bonaduce & Russo (1985): Capo S. Marco sec­

tion (Sardinia), Late Tortonian - E~rly Messinian. 

Family CYTHERETTIDAE Triebel, 1972 
Genus PURICYTHERETTA Russo & Bossio, 1975 

PURICYTHERETTA MELITENSIS Russo & Bossio, 1975 
PI. 5, figs. 1-2 

1975 Puricytheretta melitensis Russo & Bossro, pp. 148-149, pi. 
54, fìgs. 1-12. 

Distribution - Rather common in the "Upper 
Globigerina Limesrone" and very rare and scatcered in 
the "Blue C lays" up to che middJe of the Dento­
globigerina altispù-a Zone. 

Russo & Bossio (1975; 1976): Maltese Archi­
pelago, from Upper Burdigalian to Lower Setra­
vallian. 

Family MICROCYTHERIDAE G.W Miiller, 1894 
Genus MICROCYTHERE G.W Miiller, 1894 

MICROCYTHERE (?) sp. 1 
Pl. 5, fig. 8 
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Remarks - The extreme rari ty of the species and 
bad preservation of the materia! does nor allow a 
more precise even generic attribution; in fact also the 
internal character are nor detectable. 

Distribution - Only rwo valves of this taxon have 
been found in the "Upper Globigerina Limescone". 

Family CYrHERURIDAE G.W. Muller, 1894 
Subfamily EUCYTHERUIUNAE Puri 1974 

Genus EUCYfHERURA G.W Mtiller, 1893 

EUCYrHERURA BI ORNUTA n. sp. 
PI. 5, figs. 3-7 

Etymology - From Latin bi = twice and cornutus 
= horned. 

Holotype - A LV (PI. 5, fig. 3), Stn. ML 82, 
B.0.C. 2464. 

Paratypes - 2 valves, lRV (PI. 5, figs. 4-6), B.O.C. 
2465 and lLV (P\. 5, fig. 7), B.0.C. 2466. 

1jpe-Level - "Blue Clay" Formation, Serravallian, 
Globorotaiia peripheroronda Zone, 12.37 m from the 
base. 

Diagnosis - A species of Eucytherura charactcri·Led 
by a ubrecrangular shape in !arerai view, posrerior 
ex.rrernity acuminare and venerai ubhorizontal ridge 
lirnired to the anrerior and ancero-venrral part. 
Surface rericulace. Poscero-dor al area characterized 
by two elongated subvertical tubercles which overlap 
the margin. 

Description - ln lareraJ view valves wirb dorsal 
margin straighr, anterior almosr regulady rounded, 
posrerior exuemity depressed and acurnjnare, venerai 
feebly concave. The valve are venrrally inflared and 
urrounded along che venera! margin by a smoorh 

ridge which from che anterovencral reache rhe base 
of che caudal process. An anrerior ridge inside che 
margin runs from rhe evident eye-tubercle ro rbe 
antero-ventral where ir desappears. Two elongaced 
and verticaJJy di posed protru ion , paraHel each 
other ornamenr the po rero-dorsaJ submaJ"ginaJ area 
separaced by two large foveolae. AJI che valve urfuce 
i reticulaced mosclywith celate elemenrs more rare in 
rhe caudal proces area (PI. 5, fìgs. 3-4). 

The reticuJation is conscicuced by inegularly 
shaped elemenrs generally horizontally elongated in 
che centrai area. Small rounded foveolae occur near 
che posrerodor al margin, aligned imo 2 rows parallel 
co che margin icself. 

Internal characcers cypical of the genu wicl1 large 
inner lamella both anteriorly and po ceriorly where ic 
uprurn decreasing in size toward che po terior hinge 
elemenc (PI. 5, fìg. 5). 

Hinge con rirured in the RV (PI. 5, fig. 6) by an 
anredor elongared smooth roorh, a bar appa rently 
smoorh and a poscerior elongaced crenulate woch, 
whose characrers do nor seem ryp.ical of che geous. LV 
hinge sockets open ro che inrerior (PL 5, fìg: 7). 

Size (mm) - Holotype (LV): l = 0.35; h = 0.18 (PI. 
5, fig. 3). 

RV: l = 0.34; h = 0.17 (PI. 5, fig. 4). 

Affinities - This specie canoot be compared with 
any orher pecies known ro us because of che peculiar 
shape and ornamencacion. 

Distribution - Jr occurs io onJy three samples of 
che seccion , in both che "Upper GLobigerina 
Limestone" and che "Blue C lays". 

Genus TYPHLOEUCITHERURA Colalongo & Pasini, 
1980 

TYPHLO EU ITHERURA sp. 1 
PI. 3, fig. 6 

Remarks- This sp cies is represenced in our mate­
riai only cwo valve and consequenrly it does not 
allow a sure decermination. 

le seem vaguely similar co T hirsuta (Ciampo, 
1980} in che generai shape bue differ due ro che 
shape of ché caudal p.roce s which in our species 
appeai· truncared. Moreover the ornamencadon of 
che rwo species differ in eh foveolae, tar- haped in 
our species and more irregular in che Ciampo' pecies. 
Ir is also simi lar co T calabra Colaloogo & Pasini, 
1980 in che genera! characrers but it differs in the 
shape of caudal proce s, in the rraight dor al margin 
and in che less inflaced carapace. 

Distribution - Very rare and exclusively represent­
ed in the "Upper Globigerina Limestone". 

Family XESTOLEBERIDIDAE Sars, 1866 
Genus XEsTOLEBERIS Sars, 1866 

XESTOLEBERIS ? GLABRESCENS (Reuss, 1850) 
PI. 5, fig. 9 

? 1850 CytherinaglabrescensREuss, p. 59, pi. 10, fìg. 27. 

Remarks - The ~mibucion to X gLabrescens of che 
present species is due principally t rhe rratigraphic 
age of our section. In fact X cormnunis G.W. Muller, 
J 894, does not eem ro differ ignificandy from the 
present species for which we have nor been able to 

separate them. In our opinion X communis could be 
con idered a junior synonyrn of the Reuss's species 
up ro when more derailed srudied are accomplished. 

Distribution - Only one valve of ch i · pecies ha 
been found at the base of the DentogLobigerina altispi-
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ra Zone, possibly reworked from shallow environ­
ment. 

XESTOLEBERIS PROGNATA Bonaduce & Danielopol, 
1988 

Pl. 5, fig. 11 

1988 Xe1tol1!beris pròg1111tn BONADUCE & DANl!!LOrOL, p. 381 , 
pi. 3, figs. A, B, C; pi. 1, fìgs. G, H . 

1994 Xeitoleberis prognntn Bonaducc & Danielopol - ABATE et 
11/., pp. 208-209, pi. 2, fìgs. 1-1 O. 

1996 Xmo/ebe1:ÌJ prognnta Bonaduce & Daniclopol - Rurz & 
GONZALEZ-REGALAOO, pl. 2, fìg. 14. 

Distribution - This species occw-s almost continu­
ously in the "Upfer Globigerina Limesrone" wich 
reduced number o specimens and in a scatrered way 
in the lower pare of rhe Dentoglobi.gerina altispira 
Zone. 

Cited from the Late Miocene and Pliocene of 
paio (Ruiz & Gonzalez Regalado, 1996) and 

Pliocene of Sicily (Bonaduce & Danielopol, 1988; 
Abare et al., 1994; Barra et al., I 998). 

Family BYTHOCYTHERIDAE Sars, 1866 
Genus MONOCERATINA Roth, 1928 

MONOCERATINA PRAEOBLITA n. sp. 
Pl. 5, ftg. 10 

Etymology - From Latin prae = before and oblitus 
= forgotten. 

Holotype - A LV (Pl. 5, fig. 10), Stn. ML 091, 
B.O.C. 2469. 

Paratype - A LV, B.O.C. 2475. 

Type-level - "Upper Globigerina Limestone", 
Langflian, Orbulina u.niversa Zone, 18.20 m from the 
base. 

Diagnosis - A species of Monoceratina, character­
ized by che defìned reticu lation in rhe swelling area 
before the median sulcus and by 3 chin ridges below 
che wing projection. 

Description - The ge.neral characrers of che presene 
pecies are not described because of rheir almosc iden­

rical features with M. oblita Bonaduce, Ciampo & 
Masoli, 1976 (Pl. 70, figs. 1-8). The characcer which 
allows co separare che rwo species are treated below. 
The swelling before che median sulcus is complecely 
covered by a rather large rericulation. The antero-dor­
saJ and anrerior areas are completely smooch. The 
protruding wing-like process is ornamenred in the 
venrral area by 3 delicate longirudinal ridges parallel 
each ocher. 

Size (mm) - Holotype (LV): l = 0.61; h = 0.35 
(Pl. 5, fig. 10). 

AHinitz"es - One of che species which can be com­
pared wich rhe present one is Bythoceratina orientalis 
(Brady) as figured by Whacley & Zhao (1987) and 
Zhao & Whadey (1988) from che Recent of Hong 
Kong in d1.e revision of Brady's Ostracoda of rhe area. 
The ornamentation of the dorso-ventral ancerior 
swelling is very similar bue ic differs in che presence of 
rhe more developed venerai wing projeccion which 
reacbes che ancerior pare of the valve (pl. l, fìg. 11). 

The nearest species which at our knowledge can 
be compared wich che presene one, as previously 
srressed, is Nl oblita described from che Recent of che 
Adriacic Sea. Our species chiefly differs due co pres­
ence of cl1.e reciculacion of che ancerior swelling, co eh.e 
absence of che S-shaped riblec which from che 
ancerodorsal margin rcaches rhe wing-Like proces 
and co the occurrence of 3 ventral longicudinal 
riblecs. 1n our opinion M pmeoblita n. sp. can be 
considered che ancescor of M. oblita. 

A 

Distribt"-tion - This species is' represented in the 
section by only rwo valves pertaining to "Upper 
Globigerina Limescone". 

Genus RETIBYTHERE Schornikov, 1981 
Subgenus BATHYBYTHERE Schornikov, 1987 

RETIBYTHERE (BATHYBYTHERE) VANDENBOLDI 
Ruggieri, 1960 

Pl. 5, fig. 12 

EXPLANATION OF PLATE 5 

Figs. 1-2 

Figs. 3-7 

Fig. 8 
Fig. 9 
Fig. 10 
Fig. 11 
Fig. 12 

- Puricy_rheretta melitt!mis Russo & Bossio, 1975. 1) LV, Stn. ML 070, B.0.C. 2462, (x 72); 2) RV? male, Stn. ML 0100, 
B.O.C. 2463, (x 75) . . 

- Eucythmtrn bicornuta n. sp. 3) Ho!otypc, LV, Srn. ML 82, B.O.C. 2464, (x 224); 4) Paratype, RV, B.O.C. 2465, (x 200); 
~) samc spccim_cn of lìg. 4 and fìg. 6, inccrnal view, (x 232); 6) same specimen of fìg. 4 ami lìg. 5, hinge, (x 308); 7) 
I ararype, LV, hinge, B.O.C. 2466. (x 295). 

- Microcyrhm: (?) sp. I, RV, Scn. ML 055. B.0.C. 2467, (x 180). 
XestolL!eris? glnbmcem (Rcuss, L850), LV, Srn. ML 153, B.0.C. 2468, (x 175). 

- Monocerntinn pmeoblitn n. sp., Holorype, LV, Sm. ML 091 , B.O.C. 2469, (x 107). 
- Xestoleberis prognma Bonaduce & Danielopol, 1988, LV, Srn. ML 070, B.O.C. 2470, (x 173). 
- Retibythere (Bathybythero) vnnd1mboldi Ruggieri, 1960, RV, Stn. ML 055, B.O.C. 2471, (x 95). 
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1960 ~yrhoct:1~tirin (?) Vftndmboldi RUGGlllRI, pp. 6-7, p.1. I, 
figs. 6-7, pi. 2, fìg. 3. 

l 972a Bythoct:mtiurz vtt1u/1mboldi Ruggieri - CIAMPO, pi. 6, fìg. 4. 
1976 Bythoccmtìtlfl 11tt11dcnbold1: Ruggieri - Russo & Boss10, pi. 

I , fìg. 6. 
1976 Bythownti11n aff vnndcnboldi Ruggicri - Russo & Boss10, 

pi. l , fig. 3. 

Remarks - T he rwo fo rms fìgured by Russo & 
Bossio (1976) are in our op in ion conspecifìc because 
the only differences lie in the lirtle variabiliry in shape 
in lateral view, possibly due co sexual dimorphism. 

Distribution - It occurs, not rare, exclusively in 
the "Upper Globigerina Limestone". 

Ruggieri (1960): Ragusa (Sici ly), Middle Miocene. 
Ciampo (l 972a) : Mar Piccolo area (Taranto), 

Pleistocene. 
Russo & Bossio ( .1 976): Burdigalian - Langhian 

of the Maltese Arcbipelago. 
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APPENDIX 

COMPLETE SPECIES LIST IN THE SECTION STUDIED 

A.Il the ostracod species are listed below in alphabetical order for genera and species. When fìgured, the related data are reported. 

Acantocythereis hystrix (Reuss, 1850) [PI. 4, fìg. 4] 
Anchistrocheles (?) sp. 
Argilloecia acuminata G.W. Miiller, 1894 
Argilloecia kissamovensis Sissingh, 1972 
Argilloecia micra Bonaduce, Ciampo & Masoli, 1976 
Argillot:cit1 spiwt Barra, Aiello & Bonaduce, 1996 [PI. 2, fìg. 2] 
ArgiUot:cia sp. 
A1111mlot:cio posurocunm n. sp. [PI. 2, figs. 3-6; ccxc-fìg. 2c] 
Bofrdoppilnr11 confarmiJ (Tcrqucm, 1878) (PI. I, lìgs. 8, 11-12] 
Bniirloppi/nt11 profi111d11 Aiello, Batm & Bonaducc, 2000 [PI. 2, fìg. 1] 
81mro11in dmonmsis Ruggicri, 1954 [PI. 2, fìgs. 9-10] 
B1m1011in 11111/ticostmn Ruggieri, 1962 [Pl. 2, fìgs. 11-12] 
Byrhocypris obtu.snrn (Sars, 1866) producrn (Scguenia, 1880) 
Chrysocythm pnmdisus Doruk, 1973 f PI. 3, fìg.~. 11-12] 
Cythm:lla urcinnra Aiello, Barra, Bonaducc & Russo, 1996 
Cytherelln circ11111p1111ct111n Cimnpo, 1976 [PI. l, fìgs. 2-3] 
Cythm:ila foven n. sp. [PI. l, figs. l, 13] 
Cythm1//11 pos1dimric11/nu1 Oertli, 1961 
Cythere//a robusta Colalongo & Pasini, 1980 
Cytherella vandenboldi Sissingh, 1972 
Cytherel/11? v011dmboldi Sissingh, 1972 [PI. l, fìgs. 9-10; pi. 2, fig. 7] 
Cythm:lln vu/gnm Ruggieri, 1962 
Cytherella vulgate/la Aiello, Barra, Bonaduce & Russo, 1996 
[PI. l, figs. 4, 7] 
CythmL/oidea? crt:utzburgi Sissingh, 1972 [PI. 1, fìgs. 5-6] 
Cytheropri:ron rw11111 Colalongo & Pasini, 1980 
Eucythere curta Ruggieri, 1975 [PI. 2, fig. 13] 
Eucythm1m bicom11111 n. sp. [PI. 5, fìgs. 3-7] 
Grinioneis pimtn (Ruggicri, 1960) [Pl. 4, fìgs. 6, 9-10] 
Henryhowella sarsii profonda Bonaduce, Barra & Aiello, 1999 
[PI. 4, fìg. 8] 
/11co11gruelli1111(Lixouria}111nrgi11111n (Terquem, 1878) [PI. 4, figs. 5, 7] 
l1mmgr11t:lli1111 (lixourin} keiji Sissingh, 1972 
Kiùhe compmJtJ (Seguem.a, 1880) 
Krithe iniqua Abare, Barra, Aiello & Bonaduce, 1993 
Krithe keyi Breman, 1978 
Krithe undecimradiata Ruggieri, 1974 
Krithe sp. 1 
Krithe sp. 2 
Krilhe sp. 
Lb:o11ria sp. 

Macrocypris sp. 1 
Macrocypris sp. 2 
Microcythere (?) sp. 1 [PI. 5, fìg. 8] 
Microcythere (?) sp. 2 
Monocerntina pmeoblitn n. sp. rr1. 5, fìg. IO] 
Oblitacythl'reis (Pnlcoblitncy1hertis} bostioi Dal!' Antonia, 2000 
[PI. 4, fìgs. l l-13] 
Occultocythereir ? dohrni (Puri, 1963) 
Pnijmborchella iocosn Ki ngm11, 1948 
Ptt.ijmboffhe//;t solitnrin Ruggieri, 1962 
Paleocoun oci:lln1n Ciampo, 1981 [PI. 4, fìgs. 1-3] 
Pa/111ot·o11chn sp. I 
Parncypris sp. I 
Pamcypris sp. 2 
Parakrithe ambigua Ciampo, 1980 
Parakrithe ariminensis (Ruggieri, 1967) 
Parakrithe dacrylomorpha Ruggieri, 1962 [Texr-fìg. 2a] 
Parakrithe di111orph;1 Bonaducc::, Ciampo & Masoli, 1976 
Parakrithe? iuliani Aiello, Barra, Abate & Bonaduce, 1993 
Parakrirhc lm111:1/osa Aiello, 13arrn, Abare & Bonaducc, 1993 
Parakrilhe ro11111d11111 Aiello, Barra, Abate & Bonaduce, 1993 
Parakrithe sp. I 
Parakrithe sp. 2 
Pamkrithc sp. 3 
l'lmtkrirhe sp. 
Plnrylebcris profimda (Breman, 1975) 
Propontocypris solida Ruggieri, 1952 
l'scudopsnmmocythm: kolhrram1i Carbonnel, 1966 [Text-fig. 2b] 
Pmygocythm (?) ible11 Ruggieri, 1960 
Pterygocythereis siveteri Arhersuch, 1978 
Pterygocythereis sp. 
/)11ricy1hmtrn melitensù Russo & Bossio, 1975 [PI. 5, fìgs. 1-2] 
R.tc1ob1111to11in hilnris C iarnpo, 1984 [PI, 2, fìg. 8) 
Retibythere (Bntibythere) v1111dmdoldi (Ruggicri, 1960) 
[PI. 5, fig. 12] 

Ruggieria caudojlexa n. sp. [PI. 3, figs . 1-2, 5] 
R11ggierù1 rm-nprem (Scgutm.:1, 1880) [PI. 3, fìgs. 3-4] 
1in(hyleberitlen lmm:olata n. sp. [PI. 3, figs. 7-10] 
Typhloc119•thmmr sp. I. [PI. 3, lìg. 6] 
Xmoleberis? glabrescem (Rcuss, 1850) (PI. 5, fìg. 9] 
Xcstoleberis prog1111rn Bonaduce & Daniclopol, 1988 [PI. 5, fìg. 11] 
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