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ABSTRACT - Deep-sea Osnacoda fo* the Massignano GSSP for the Eocene/Oligocene
systematic point of uiew.'Apartfrom the genus Krithe, urhlch could not be specrfically ident-ifud ou
1,7 t Z tptiitt belonging ti 13" genera (1rt of which remains undetermiitdi *tit identif ed. I
ordinata (Deltel), Argilloecia angulaa (Deltel), Argilloecia sp. I (= Argilloecia sp./293 Kollmann)
presequenta (Benson), and tachyleberidea pisinensis (Kollmann). Remaining taxa are left in o,
Taxonomic comments, SEM illustrations and a fundamental slnonlm! are prouided.

RIASSUNTO - lBrevi note tassonomiche sulle ostracofaune profonde della Sezione
Oligocene (ltalia central.)] - Viene studiata da un punto uista sistematico l'ostracofauna della S,
il Fmite Eocene/Oligocene. Escludendo il genere Krifhe, per il quale, dato il non onimo stato di
intraprendere uno studio a liuelh spectfico, sono state riconosciute comPlessiuamente 17 specie ap
indeierminato). Tra le specie note dalk letteratura sono state identificate: Agrenocythere or
Argilloecia sp. I (= Argilloecia sp./293 Kollmann), Dutoitella eocenica (Benson), Legitimoc;
pislnensis (Kollmann). Le rimaninti specie sono rimaste A nomenchtura aperta o amibilite a gJ
commenti tassonomici ed una sinonimia fondamentale.

Barbara DRII-'ANToNIA Alessandro Bossto

Dipartimento di Scienze della Terra
Universit)r di Pisa

INTRODUCTION

Latest  Eocene-ear l iest  Ol igocene,  deep-water
ostracods from the Massignano Global Boundary
Stratorype Section and Point (GSSP), Central Italy,
were recently studied by the present authors from a
palaeoecological  perspect ive,  to  invest igate the
psychrospheric event in the Tethys (Dall'Antonia et
al., 2003). The present paper is a short taxonomic
note on the systematics of the Massignano fauna.

As discussed in Dall'Anto nia et al. (2003), ostracod
assemblages of the GSSP for the Eocene/Oligocene
bound ary are rather poor and only moderately well
preserved. For example, large specimens are usually
broken into small  f ragments and detai ls of the
ornament in the more ornate valves are often obscured
by unremovable calcareous matrix. Apart from hinge
details, internal features of the valves are custom arlly
indistinct.

The poor state of preservation precluded a specific
study of the genus Krithe and prevented the erection
of  new taxa.  Nevertheless,  the analys is  of  the
Massignano fauna al lowed new observat ions on
Palaeogene deep-sea ostracods to be made.

The present paper offers ta(onomic comments and
SEM iconography of ostracods from the Massignano
Section, which are hoped to improve our knowledge
of the systematics of Tethyan deep-sea Palaeogene
faunas. To date, these faunas, especially those from
Italy, have received only little attention and are still

Claude GuEnNsr

Laboratoire de Micropaldontologie Ddp. G6ol. Sddimentaire
Universitd P. 6{ M. Curie, Paris (France)

imperfectly known. The main contributions on this
topic are by Kollmann (1962), Ascoli ( I 969), Pokorny
(197 5, 1977 ,  1980, 198 1),  and Monostor i  (1977 ,
1982, 1985a, b, 1987, 1996).

MATERI-ALS AND METHODS

The Massignano Section (Text-fig. 1) is located in
the Umbria-Marche basin (Central Italy) and consists
of a 23 merre-thick pelagic carbonate succession, which
spans the latest Eocene-earliest Oligocene interval
(Premoli-Silva & Jenkins, 1993). The 148 samples
(each of ca. 150 g) on which this study is based are
those analyed by Dall'Antonia et al. (2003), to which
the reader is referred for more detailed information
on lithology, biostratigraphy and sampling of the
Massignano GSSP.

Apart from Krithe, a total of 17 species were
identified. The total range of ostracod species recorded
in the Massignano Section is given in Text-fig. I (the
authors refer to Dall'Antonia et dl., 2003 for the
detailed numerical distribution of the ostracod fauna).

Previously known species include Agrenocythere
ordinata (Deltel) , Argil loecia angulata (Deltel),
Argilloecia sP. I (= Argilloecia sp.l293 Kollmann),
D uto ite lla eo cenica (Benso n), Legitimo cyth ere p res eq uenta
(Benson) and Trachyleberidea pisinensis (Kollmann).

Each of the above-mentioned species is dealt with,
although the main interest has been focused on
Agrenocythere and Argilloecia.
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For the genera Cytherella and Henryhowella, which
still await for a critical systematic revision, we adopted
an informal nomenclature. The til€ identified were
referred to as follows: Cytherella gr. lata Brady,
Cytherella gr. serratula (Brady) and Henryhowella gr:
asperrima (Reuss). Remai$tg species were compared
to prev iously  descr ibed species or  le f t  in  open
nomenclature. Gen. et sp. indet. 2, being represented
only by one carapace, is illustrated but not treated
further.

SYSTEMATICS

The SEM-illustrated specimens are housed in the
Dipartimento di Scie nze della Terra, Universitl di Pisa,
Italy (Ostracoda Collection of Prof. A. Bossio - C.O.B.
collection; Catalogue numbers 300-321). Abbreviations

B. DALL:ANTONIA, A, BOSSIO, C. GUERNET

rext-n g r,t::x ?J'Jl:i'"% xxt T,','. ;ff yH.'.1f.S"nffi ::.:i:t $',tfa:nt

used: C = articulated carapace, LV = left valve, RV =
right valve.

Class OsrnncoDA
Order PooocoPrDA Mtiller, 1894
Suborder PmrvcoPINA Sars, 1866
Family CTTHERELLIDAI Sars, 1866
Genus CTTHERELLA Jones, 1849

CrrHeRELLA rii. rirurfr(t' ady, I 880)

1880 Cythere? serratula BRRov, p. 77, pl. 43, fig. 7a-d.
1962 Cytherella sp./138 + 461 KollveNN, p. 207, pl.2, Ftgs l-7

(cum sln.).

Material - About 140 valves and 14 carapa.ces.
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Dimensions (m-)
female RV (C.O.B. 317) L = 1.01, H = 0.60
male  C (C.O.B.  318)  L  =  1 .05 ,  H =  0 .63
female C (C.O.B. 319) L = 0.90, Wl2 = 0.21

Remarks - This large-v ery larse, thick-shelled, species
can be included in the Cytherella serratula group
because of its elongate, subrectangular outline, with
straight or slightly concave dorsal and ventral malgins,
broa-dly rounded anterior end, which is bordered by "
narrow flange, and presence of diffuse tubercles at the
more narrowly rounded posterior end. Distinctive
characters of C. serrAtula have been recendy discussed
by Aiello et al. (1996). The species recovered in the
Massignano Section is characterized by a marked
externll depression at the site of the central muscle
scars and a squat dorsal outline, with subtruncate
anterior and posterior ends. Specimens recorded by
Kollmann (1962) as Cytherella sp.l138 and Cytberelh
sp.l46l from the Lutetian of Croatia are herein
cbnsidered as female and males dimorphs respectively.

CTTHERELLA gr. LArA Brady, 1880
Pl. l, figr 7-8

1880 Cytherella hta Bp,noy, p. 173, pl. 44, figs 5a-c.
1962 Cytherella aff . nauetensis van den Bold/ 139 + 462

Kot-lvnNN, p. 212, pl. 4, figs l-8 (cum sln.).

Material - 18 valves and 14 carapaces.

Dimensions (--)
RV (C.O.B. 3I2) L = 0.86, H = 0.56
C (C.O.B. 313) L = 0.87,W12 = 0.2I

Remarhs - Valves large and moderately thick-shelled.
Lateral outline sub-ovate (especially the RV), with
gently arched postero-dorsal slope. Anterior and
posterior ends rounded. A thin, narrow flqge extends
llong the anterior margin and, although less evident,
also along the postero-ventral margin. Dorsal outline
inflated, with convex sides and greatest width just
behind the middle. These features render this species
somewhat similar to a number of Cainozoic and Recent
species, e .8. Cytherella lata Brady, 1880 , Cytherella
confusa Lienenklaus, 1900, Cytherella nauetensis van
den Bold, 1960, Cytherelln consuetA Deltel, 1964 and
Cytherella russoi Sissingh, 1972.

CTTUcRELLA sp. 1
Pl. 1, f ig. 6

Material - About 100 valves and 20 carapaces.

Dimensions (mm)
female C (C.O.B. 304) L = 0.67, H = 0.41

Remarks  Med ium-s ized,  th in -she l led  and
subrectangular in lateral view. Antero-ventral, anterior

and antero-dorsal margin with relatively wide flange;
ventral margin peculiaily sinuous, esp_gcially in the fe-
male RV. Olnament consisti.g of diffuse tubercles at
,lr. posterior end and faint striae parallel to the ante-
rior margin (the extension of the striate ornament is
variable). Although the small size may militate against
their being adult, it was possible to observe a distinct
sexual dimorphism (males are proportionally more
elongate and compressed than females). Female
specimens strongly resemble Cytherella sp. 

"Ty-pe

morphologique 3'- of Guernet (1982, p. 45, pl. 1, !g.
, from tlie middle Eocene of the Bahamas and males
are very close to Cytherella sp. of Pokorny ( 1981 , pl.
1, fig. 6) from the Palaeogene of Moravia (Czech
Republic).

Suborder PooocoPINA Sars, 1866
Superfamily BnlnoncEA Sars, 1866

Family BrunoltDAE Sars, 1866
Genus BrunoopptlArA Coryell, Sample & Jenning,

r935

Bnrnoopplmrn cf. B. cASSIDA (van den Bold, 1946)
Pl.  1, f ig.  L2

1946 Bairdia cassida vAN DEN BoLo, p.70, pl. l, fig. 7a-b.

Material - 2 adult, 3 juvenile valves.

Dimensions (-m)
RV (C.O.B. 316) L = L.26, H = 0.70

Remarks This material has been tentatively
assigned to Bairdoppilata cassida (van den Bold) known
frori the Palaeoc6ne-Pliocene of the 

'Western 
Central

Atlantic (van den Bold, 1946, 1957 , 1960; Steineck
et dl., 1984 cum bib.) and the middle Eocene-late
Oligocene of the North Atlantic (tl7hatley 6{ Coles,
1 9 9  1 ) .

Superfamily CvpruoACEA Baird, 1845
Family PoNTocypRIDIDAE Mtiller, 1894

Genus Ancllt-oEctA Sars, 1866

Ancllr-oEcrA ANGULATA (Deltel, 1964)
Pl. l, fig. 2

1962 Argilloecia sp.l294 KoTLMANN, p. 200, pl. l, fig-t 9-10.
1964 Pr-otoargilloecia angukta DEI-ru-, p. 146, pl. 2, figs 32-34.
1979 Argilloecia angulnta (Deltel) - Ducnsse & PEvpouQUET, pl.

5, fig. 6.
1983 Protoargilhecia angulata Deltel forme "acuminde" - DUCRSSE,

p. 278, pl. l, f igs 9-19 (cum sln.).
1984 Argilloecia anguhta (Deltel) - SrptNr,cK, BREEN, NEVINS &

O Hnnn, pl. 7, fig. K; pl. 9, fig. G.
1985 Protoargilloecia angulata Deltel - DucRSSr,, GupnNer &

Tnvnnnrnu, pl. 88, fig. 14.
1987 Protoargilloecia anguhia Deltel - ColtN, p. ll7, pl. 3, figs

6a-b.
1996 Protoargilloecia angulata Deltel - Rooru cuzz-LazARo 6{

Gnncn-Znnnncn, pl. l, fig. 7 .
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Material - I valve and 6 carapaces.

Dimensions (mm)
C (C.O.B. 308) L = 0.57, H = 0.27

Remarhs The species, originally described from
the Lutetian of the Aquitaine (Deltel, 1964) has
been more recently discussed by Ducasse ( I 983),
who recogn ized n^/o distinct morphotypes referred
to as 

"forme 
acuminde" and 

"forme 
dodue". In our

opinion only the former can be considered conspe-
cific with the rype material of A. angulata, whereas
the latter is clearly a different species, which is
discussed below as Argilloecia sp. 1. The present
spec ies  was or ig ina l l y  ass igned to  the  genus
Protoargilloecia Mildelshtam, 1955. However, in con-
trast to the 

"inner 
structureless inner lamella (which)

is barely discernible at the anterior end" rypical of
Protoargilloecia (Maldelshtam , 1955, p. 24, trinslated
from the Russian by Ellis 6c Messina Catalogue of
Ostracoda, Supplement 1, 1964), i t  displays 

'A

I'avant,... un vestibule trbs profond" (Deltel, 1964,
pp. 146-148). As a consequence we prefer to assign
Deltel's species to the genus Argiiloecia followirg the
opinion of certain authors such as 

'Whatley 
& Coles

( 1991 , fig. 4, p. 124).

Distribution Aquitaine: late Paleocene-early
Miocene (Deltel, 1964; Moyes, 1965; Ducasse, 1983;
Ducasse et al., 1985), Basque Basin: early Palaeocene-
middle Eocene (Rodri guez-Lazaro & Garcia -Zaraga,
1996), North Atlantic: late Palaeocene-Recent (Ducasse
& Peypouquet, 1979; \Whatley 6{ Coles, 199 1),
Eastern Central Atlantic-Senegal: early Palaeocene
(Colin , 1987), 

'Western 
Central Atlantic-Caribbean:

Oligocene (Steineck et dl., 1984), Croatia: middle
Eocene (Kollmann, 1962), France: Early Oligocene
(Charollais et al., 1980).

Oldest and loungest records Early Palaeocene-
Recent.

AncnloEcrA sp. 1
Pl. 1, f ig. I

1962 Argilloecia sp.l293 KoI-LMANN, p. 199, pl. l, figs 7, 8.

1983 Protoargilloecia anguhta Deltel "forme dodue" - Ducnsse ,
p. 278, pl. l, figs l-8 (cum sln.).

Material - I I valves and 5 carapaces.

Dimensions (--)
C (C.O.B. 307) L = 0.60, H = 0.33

Remarhs - Carapace relatively short and high, with
strongly arched dorsal margin and subrounded poste-
rior, with apex just below mid-height. Ducasse (1983)
included in the present species the specimens consid-
ered by Deltel ( 1964) as female dimorphs of Argilloecia
angulata (Deltel), a species characterized by 

"extrdmitd

postdrieure acumind€". Indeed, Deltel ( 1964) does not
mention any variation in the shape of the posterior
end related to sexual dimorphism and, unfortunately,
gives no illustration of the observed dimorphs. From
what is discussed above, we believe that female
dimorphr of A. angulata in Deltel (1964) cannot be
positively assigned to the 

"forme 
dodue" of Ducasse

(1983). The present species is reported with certainry
from the middle Eocene-late Oligocene of Aquitaine
and Central  Europe (see below) .  Argi l loecia
kissamouensis Sissingh, 1972, known from the Miocene-
Pliocene of the Mediterranean (Sissingh, 1972; Barra
et al., 1996; Dall'Antonia et al., 2001), despite the
different stratigraphical age, is very similar and possi-
bly conspecific with the present species. Similarities
between the n4/o species relate to both general shape
and size, but data available from the literature do not
allow a comparison of the inner features and our ma-
terial is not suitable for this purpose.

Distr ibut ion Aquitaine: middle Eocene-late
Oligocene (Ducasse, 1976, 1983), Croatia: middle
Eocene (Kollmann, 1962), France: early Oligocene
(Charollais et al., 1980).

Old.est and loungest records Middle Eocene-late
Oligocene.

Genus AusrneroEcrA McKenzie, 1967

Ausrnru-oEclA sp. 1
Pl. l, fig. I I

EXPLANATION OF PLATE I

Fig. I - Argilloecia sp. l. C left view C.O.B. 307 h-sample 6.80 m.
Fig. 2 - Argtiloecia anguhta (Deltel, 1964). C left view C.O.B. 308 h-sample 5.50 m.
Figs 3-5 - Cytherella gr. selratuln (Brady, 1880). 3) male C left view C.O.B. 318 h-sample 6

sample 12.80 m; 5) female RV C.O.B. 317 h-sample 8.10 m.
Fig. 6 - Cytherelh sp. l. female C right view C.O.B. 304 h-sample7.20 m.
Figs 7-8 - Cythqrella gr. lata Brady, 1880. 7) C dorsal view C.O.B. 313 h-sample 5.80 m; 8)
Fig. 9 - Parakrithe sp. cf. P. elongatavan den Bold, 1960. C left view C.O.B. 306 h-sampl
Fig. l0 - Parakrithe sp. cf. P. uermunti (van den Bold, 1946). C right view C.O.B. 305 h-s:
Fig. I I - Austrahecia sp. l. LV C.O.B. 3l I h-sample 21.00 m.
Fig. 12 - Bairdoppikta sp. cfl B. cassida (van den Bold, 1946). RV C.O.B. 316 h-sample 2
Fig. 13 - (Stereo pair) Gen. et sp. indet. 2. C right view C.O.B. 315 h-sample 21.30 m.
All views external lateral unless otherwise stated. Scale bars = 100 pm.
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Material - 2 adult, 5 juvenile valves and I juvenile
carapace.

Dimensions (--)
LV (C.O.B.  31  1)  L  =  1 .00 ,  H =  0 .60

Remarhs - The paucity of the material coupled with
the general difficulties in speciatitg Australoecia did
nor illo* to affempr a spe.ifi. ideniification.

Superfamily Crrur,RACEA Baird, I 850
Family TnncuvLEBERIDIDAE Sylvester-Bradley, 1948
Subfamily TnncHylEBiili;.* Sylvester- B radley,

Genus Acnr,NocYTHERE Benson, 1972

AcnrNocyrHERE oRDINATA (Deltel, 1964)
Pl. 2, f igt 1, 2, 4

? 1962 BradlEa? sp.l448 Kolt-MANN, p.204, pl._6, fig. 10.
1964 Bradleya oidinata Drltel, p. t 87, pl. 1, figs 126-127 .
1977 Agrenicythere bensoni Poronrw, p. 384, text-figs l-5; pl. t.
1977 Agrenocythere schornikoui PorcoRNY, p. 390, text-figs l, 3;

pls.2-3.
1982 Agrenocythere aculeataformis MoNosroRI, p. 58, pl. 6,

fig- 2.
1985b Agrenocythere bensoni Pokorny - MoNosroRI, P. l9l, pl.

5, f igs l-2.
1985 Agrenocythere ordinata (Deltel) - DucRSsr,, GuEnNrr 6{

TnvsAitEAu, pl. 79, figs 3-5.
1996 Agrenoc'ythere'ordinata-(Deltel) - MoNosroRI, p. 49, pl.

17, figi 7-8; pl. 18, figs l-3.
1996 Agrenorythere ordinata (Deltel) - Rooru cvrz-LezARo 6{

G"nncrn-Zanncn, pl. l, fig. 18.
1997 Agrenocythere? cf. ordinata (Deltel) - GuenNer & MoLtNn,

p.  38,  f ig .  5.1.
2003 Agrenocy"therxe ordinata (Deltel) - DnLL'ANroNn, BoSSIo

aI Cue-nxer, fig. 3.1.

Material About 100 adult (most reduced to

fragments), 800 juvenile valves and a few caraPaces.

Dimensions (--)

RV (C.O.B. 3oo) L = 1.20, H = 0.64
LV (C.O.B. 301) L = 1.00, H = 0.55

Remarks Unfortunately Agrenorythere specimens
are not usually well preserved. Adult valves especially
are incomplete, so that it is difficult to carry out a
detailed topological analysis of the reticular pattern in
the Massignano material. However, our material is ver;r
similar rc Agrenoc-ythere ordinata (Deltel, 1964), al-
though it gerieralllexhibits less prominent bulkr series.

The synonymy used here is basically that proposed
by Monostori (l 996), who included in Deltel's species
Agrenocythere bensoni Pokorny, 1977 ["PoroRNY's new
sp-ecies is obviously conspecific with ordinata of Deltel"
(Monostor i ,  1996,  p.  49)) ,  and Agrenocythere
aculeataformis Monostoii, 1982. 

'We 
note that Bradleya?

sp.l448- of Kollmann (1962) from the circalittoral or
bathyal Lutetian of Croatia, is probably consPecific
with-Deltel's species, but the single broken valve fig-

BOSSIO, C. GUERNET

ured does not allow a positive assignment. In addi-
tion, the study of Agrenorythere specimens from the
Massignano GSSP led us to the conclusion that A.
bensoni Pokorny and A. schornihoui Pokorny are most
likely synonymous.. The latter seems to be me.rely a
variant characterized by the subdivision of the reticulae,
especially in the anterior field, into rounded pits or
selond ̂ iy meshes. Such a conclusion derived from the
followi.g observations: I ) the rype material of both
A. bensoni and A. schornikoui comes from the same

rype-localiry and stratum (Eocene of Moravia) and the
latter is reported exclusively from this horizon
(Pokorny, 1977); 2) A. schornikou.i-type.specimens co-
occur with ,4. ordinata-ryPe sPeclmens ln most of the
examined samples, but they are usually less numerous;
3) as for the A. ordinata-type, most of the A.
schornihoui-rype specimens are juveniles and adults are
rare; 4) in A.- schornikoui-rype specimens the degree of
mesh subdivision varies (see also Pokorny, 1977, p.
392) as does the strength of the muri forming the
castrum; 5)  in termediate specimens between A.
schornikoui-rype and A. ord.inatu-rype are not rare. fu
discussed aboie, A. ordinata, originally described from
the middle Eocene of Southern Aquitaine, has a long
stratigraphical range from the late Palaeocene to the
late Oligocene (see below).

Finafly, in our opinion available SEM micrographs
of relatively well preserved specimens (e.g. Ducasse et
dl., 1985) and reticular maps (Pokorny, 1977) _of
Deltelt species allow us to question the consPecifiry
berwee n A. ordinata and A. antiquata Benson , 1972.
The latter species is pr imari l i  known from the
Palaeogene of 

'Western 
Central Atlantic-Caribbean (van

den Bbld,  1960;  Bensoo,  1972;  Ste ineck,  1981;
Steineck et al., 1984), but it is also reported from the
Eocene of Northern Italy (fucoli, 1969 as A. hazehe,
see Benson, 1972). Indeed, the Italian Eocene specimen
figured by .Benson 

(1972) in fis. 54A-8, despite the
more masslve appearance (esp.Eidly with respect to
the bullar seriei), strongly resembles A. ordinata in
overal l  organ izat ion of the ret iculum , cAstrum
morphology (strong importance of the transverse rib
comparab[e to the trots-b"t of the H configuration)
and presence of a short, prominent rib in the Postero-
median region.

HowevEr, it is necessary to carry out a thorough
re-examination of the material published to date and
probably also of additional material before interrela-
iionships berween A. ordinata and A. antiquata are
understood.

D isn ibu t ion  Aqu i ta ine :  ear ly  Eocene- la te
Oligocene (Deltel, 1964; Ducasse et al., 1985), Basque
Basin: early Eocene (Rodri guez-Lazaro 6{ Garcia-
Zaraga, 1996), North Atlantic: late Palaeocene-late
Eocene (\trfhatley 6. Coles, 1991), Southern Spain:
late Palaeocene (Guernet 6( Molina, 1997), Czech
Republ ic:  early-middle Eocene-? early Ol igocgle
(Pokorny, 1977), Hun g ry: middle Eocene-early Oli-

B, DALL:ANTONIA, A.
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gocene (Monostori, 1982, 1985b, 1996), Croatia ques-
tionable: middle Eocene (Kollmann, 1962).

Oldest and youngest records Late Palaeocene-late
Oligocene.

Genus DurotrELLA Dingle, 1981

DurrorrELLA EocENICA (Benson, 1977)
Pl. 2, fig. 5

1977 Atknticythere ? eocenica BpNsoN , p. 877, pl. l, fig. 7 .
1989 Dutoitella eocenica (Benson) - Coms & rVHerLEY, p. 98,

p l .  4, f igs 3-5.
1996 Dutoitelk sp. 2 - Roorucvzz-LtzARo & GnncLA-ZARAGR,

pl .  l ,  f ig .  17 .
2003 Dutoitelh eocenica (Benson) - Dru-l'ANToNtA, Bosslo 6{

GuEnNet, fig. 3.3.

Material - About 30 adult, I juvenile valves and
l0 adult, 2 juvenile carapaces.

Dimensions (mm)

C (C.O.B. 309) L = 0.78, H = 0.46

Remarks In the best preserved specimens the
poster ior  f ie ld is  character ized by a very fa int
reticulation, whereas the anterior field seems to be
non-reticulate. Size of adults ranges from 0.71 to 0.80
mm. These features agree well with those of the North
Atlantic Palaeogene specimens described by Coles &
\Thatley ( I 989).

Distribution South Atlantic: middle Eocene
(Benson, 1977), North Atlantic: middle Eocene-late
Oligocene (Coles S{ \X/hatley, 1989; 

'Whatley 
& Coles,

1 99 1), Basque Basin: middle Eocene (Rodri guez-
Lazaro 6( Garcia -Zaraga, 1996). The present is the
first record of the species in the Central Tethys.

Oldcst and loungest records Middle Eocene-late
Oligocene.

Genus HENnyHo\TELLA Puri, 1957

HENnyHowELLA 
fi. iltfiilf 

(Reuss, 1850)

1850 Cypridina asperrima Rnuss, p. 74, pl. 10, figs 5a-b.

Material - About 150 adult, 200 juvenile valves
and 35 adult, 5 juvenile carapaces.

Dimensions (mm)
LV (C.O.B. 310) L = 0.86, H = 0.54

Remarks -The til(onomy of the genus Henryhowelh
is still very problematical (e.g. Dingle et al., 1990;
Kempf & Nink, 1993; Bonaduce et al., 1999; Guernet
6{ Bellier, 2000; Dall'Antonia 6( Bossio, 2001). Our
adult specimens possess a reticulate-spinose ornament

with three posterior plications and can be included in
the H. asperrima group.

Genus LrcntMocyrHERE Coles S. V/h atley, 1989

LrcnrMocyrHERE 
;f;:ir:y 

(Benson, re77)

1977 Acanthocythereis ? presequenta BpNsoN , 1977, p. 877 , pl. 2,
fig. 5.

1989 Legitimoqtthere presequenta (Benson) - Cou,s & VHITLEY,
p.  l0 l ,  p l .  4, f igs 3-5 (cum sln. ) .

1996 Legitimocythere aff. presequenta (Benson) - RoorucuEz-
Lnznno & Gnncte-ZanaGn, pl. l, fig. 19.

2001 Legitimocythere preseqluenta (Benson) - MeloRAN & DINcLE,
p. 214, pl. l, f ig. 16.

2002 Legitimocythere presequenta (Benson) - MeJoneN 6r DtNcLE,
p. 149, f ig. 3.21.

2003 Legitimocythere presequenta (Benson) - DnLL'ANToNIA,
Bossto & GupnNrr, fig. 3.2.

non 2000 Legitimocythere presequenta (Benson) - Gur,nNEr 6{
BEt-llr,n, p. 264, pl. 3, figs 2-3 l= Dutoitella cf. D. eocenica
(Benson)1.

Material - About 50 valves and 13 carapaces.

Dimensions (m-)

LV (C.O.B . 3I4) L = 0.83, H = 0.47

Remarks - The presence of unremovable matrix on
the valve surface prevented observation of the faint
surface ret iculat ion. In addit ior,  owing to poor
preservation many specimens do not show a well-
developed posterior 

"hinge-ear" 
and a prominent

tubercle surmounting the centrd node.

Distribution South Atlantic: late Palaeocene-
Oligocene (Benson, 1977; Majoran & Dingle, 2001),
Veddell Sea Antarctica: Oligocene (Majoran & Dingle,
2002), North Atlantic: middle Eocene-Recent (Ducasse
& Peypouquet, 1979; Coles S( V/hatley, 1989), Basque
Basin: early Eocene (Rodri guez-Lazaro & Garcia-
Zaraga, 1996), Czech Republic: Eocene-early Oli-
gocene (Pokorny, 1981), Southern Spain: late Miocene
(Benson, 1976; Berggren et al., 1976), Medirerranean-
Balearic Basin: early Miocene (Benson, 1978).

Oldest and loungest records Late Palaeocene-
Recent.

Genus PENvTSLLA Neale, 197 4

PeNwreLLA ? cf. P. KLASZI Colin, 1987
Pl. 2, f igs 8, 10

1987 Pennyella ? kkszi Cor-tN, p. l2l, pl. 10, figs 2a-e.
2003 Genus er species indet. I Dnll 'ANToNIA, Bossto 6{

GuEnNer, p. 99.

Material - 16 valves and 22 carapaces.

Dimensions (--)
female C (C.O.B. 302) L = 0.54, H = 0.33
male C (C.O.B. 303) L = 0.63, H = 0.35
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Remarks - This medium-sized species is represented
mainly by deformed carapaces. The few loose valves
recovered are filled with unremovable matrix, but fea-
tures of the cardinal area suggest that they are prob-
ably not completely adult. The species is characterized
b.y a trachyleberidine outline, with triangular poste-
rior margin, a rather inflated postero-ventral area, a
postero-dorsal spine and, finally, a regular reticulation
extendirg over the entire lateral surface. Sexual di-
morphism distinct: male proportionally longer and less
inflated than females. These features indicate a very
close affiniry with Pennyella ? klaszi Colin, described
from the early Palaeocene (Danian) of Senegal (East-
ern Central Atlantic). The state of preservation of our
material does not allow a firm generic and specific
assignment.

Genus TnncHyLEBEzuDEA Bowen, 1953 emend.
Haskins, 1963

TnncnyLEBERIDEA 
;i3:H: l*.tlmann, 

Ie 62)

1962 Cythereis ? pisinenszi Kot-t-MANN, p. 205, p. 6, figs I l-13.
2003 Trachyleberidea pisinensis (Kollmann) - Dnll'ANToNIA,

Bossto & GupnNrt, fig. 3.4.

Material - About 140 adult, 50 juvenile valves and
49 adult, 5 juvenile carapaces.

Dimensions (--)
LV (C.O.B. 32I)  L = 0.71, H = 0.37

Remarks This poor ly  known species is
characterized by a subrectangular carapace, highest
anteriorly. Anterior ma.rgin rounded and denticulate,
pos ter io r  marg in  th ickened and subacuminate
triangular with subcentral apex. Dorsal margin faintly
arched (convex in the RV and concave in the LV) and
slightly convergent posteriorly with the almost straight
ventral margin. The marked anterior perimarginal rib
extends, although less well developed, backward
forming a keel-like projection postero-ventrally. A faint
dorso-lateral rib is present. Both these projections end
in a shor t  ver t ica l  r ib .  Subcentra l  node weakly
developed. Surface of the valve reticulate; meshes
subquadrate and nearly constant in size.

Distribution - Croatia: middle Eocene (Kollmann,
1962), North Atlantic: late Palaeocene-late Oligocene
(\Whatley & Coles, 1991).

Old.est and loungest records Late Palaeocene-late
Oligocene.

Subfamily BtxToNINAE Apostolescu, 196l
Genus AMeocyrHERE van den Bold, 1958

AvnocYTHERE ? sD. 1
Pl. 2, fig. 6

Material - 32 valves and 25 carapaces.

Dimensions (mm)
female C (C.O.B. 320) L = 0.66, H = 0.39

Remarks  Th is  i s  p robab ly  a  new spec ies
characterized by " marked costate/reticulate ornament.
Male carapace subrectangular  ( female carapace
subtr iangular),  highest anterior ly.  Anterior margin
broadly rounded, posterior subtriangular with apex at
mid height. Ventral and dorsal margins gently sinuous
and convergl"g pos.teriorly. Primary longitudinal ribs
prominent: dorsal rib short, arched and obscuritg the
poster.o-dorsal slop.e; median rib long and oblique;
ventral rib connected with the continuos, strong anterior
and antero-dorsd perimarginal rib. Posterior and central
field characterized by secondary costate and reticulate
ornament respectively. Internal features not visible.

The present form is only tentatively referred to the
genus Ambocythere, because it displays a more triangu-
Iar outline in lateral view and a higher posterior apex
than most species of Ambocythere. The species is
somewhat similar rc Amborythere subreticulata van den
Bold (  I  9  5 8,  p.  807,  text - f igr  13-17)  f rom the
Oligocene-Miocene of Caribbean, but differs in the
more marked second ary costate/reticulate ornament
and presence of  an uninterrupted per imarginal
antenor-ventrolateral rib.

Family KTIHIDAE Maldeshtam, 1960
Genus PnnnrcrurHE van den Bold, 1958

Representatives of the genus are rare and can be
compared in external morpholory to rwo previously

EXPLANATION OF PLATE 2

Figs 1,2,4 - Agrenocythere ordinata (Deltel, 1964). l) (Stereo pair) LVC.O.B.30l h-sample
4) particular o[the castrum same specimen of 2.

Fig. 3 - (Stereo pair) Legitimocythere presequenta (Benson, 1977). LV C.O.B. 314 h-sat
Fig. 5 - (Stereo pair) Dutoitelk eocenica (Benson , 1977). C left view C.O.B. 309 h-san
Fig. 6 - (Stereo pair) Ambocythere ? rp. l. female C left view C.O.B.320 h-sample l8.l
Fig.7 Trachyleberidea pisinenszs (Kollmann, 1962). LV C.O.B. 321 h-sample 14.70 r
Figs 8, l0 - Pennyelh? cf. P. kkszi Colin, 1987.8) female C left view C.O.B. 302 h-samplt

sample 8.70 m.
Fig. 9 - Henryhowelk gr. aspenima (Reuss, 1850). LV C.O.B. 310 h-sample 16.80 m.
AII views external lateral unless otherwise stated. Scale bars = 100 pm.
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described species. The present material is, however,
unsuitable for observation of the internal features and

the specif ic assignment ProPosed herein is only

tentauve.

PnnnrruTHE sp. cf. P. ELoNGATA van den Bold, 1960- 
Pl. 1, f ig. 9

1960 Parakrithe ehngatz vAN DEN Bol-o, p. 160, Pl. 6, fig. 6a-b.

Material - 5 valves and 6 carapaces.

Dimensions (-rn)
C (C.O.B. 306) L = 0.59, H = 0.26

Remarks - The Present material has been tentatitlly
assigned to Parakrithe elongata, known from the
EocEne-Miocene of the CarJbbean (van den Bold,
1960; Steineck et al., 1984), in view of its elongate
outline and subtriangular posterior end.

PnnnrcruTHE sp. cf. P. VERMqNTI (van den Bold, 1946)
Pl.  1, f ig.  10

1946 Cytheridea (Dolocytheridea) uermunti vAN DEN BoLo, p. 83'

pl. 7, fig. l2a-d.

Material - 2 vdves and 2 caraPaces.

Dimensions (-m)
C (C.O.B. 305) L = 0.50, H = 0.24

Remarks - This form has been referred to Parahrithe
uermunti, reported from the Palaeogene-Pliocene of

the Atlantic (*'an den Bold, 1946; Steiieck et al., 1984;

Coles S( V/harley, 1991), in view of its regularly arched

dorsd slope.
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