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Benthic Ostracoda were recovered from 19 box core samples collected during the cruise SO 136 of 
the German R/V SONNE in the Tasman Sea and Southern Ocean (SW Pacific sector). The detailed 
taxonomic study of more than 10.000 specimens recovered ffom eleven box-corer samples from circum- 
polar deep water of the Emerald Basin (Southern Ocean) and the S Tasman Pise (Tasman Sea) led to the 
recognition of 34 genera and 63 species, of which 9 new to science. Additionally, ten key cosmopolitan 
and endemic taxa were re-studied and re-illustrated from type material from the Natural History Mu- 
seum (London), the Utrecht Micropaleontological Collection, the Senckenberg Museum (Frankfurt) 
and the University of Canterbury (New Zealand). 

Oxygen and carbon isotopic values were measured on specimens from 17 samp]es from the Camp- 
bell Plateau and the S Tasman Pise. In particular, four podocopid ostracod genera were analysed: the in- 
faunal Krithe and the epifaunal Falladhowe[/a, Poseidonamicus and Brad/eya. The stable isotopes proxies 
provided useful indications about the microhabitats, the diets and the temperature sensitivity of each tax- 
on. Additionally, different calcification rates and different microhabitats were claimed to explain the dif- 
ferent isotopic signature of adults and juveniles of Krithe. 

Statistical analyses were performed on the relative abundance in percentages of 73 species identified 
in 19 sediment samples. Both species (R-mode) and samples (Q-mode) were grouped by cluster analyses 
and detrended correspondence anatyses (DCA) using the software package PAST (ver. 0.94). 

Q-mode cluster analyses partially supported the observations made by previous authors that the os- 
tracod specific thresholcls are controlled by the water mass characteristics. Q- and R-mode detrended 
correspondence analyses, on the contrary, indicated that distribution patterns must be driven by factors 
other than the water mass characteristics. Seven assemblages ate recognised and the characteristic or most 
abundant species are discussed for their ecological demands. Bottom topography, sediment type, CaCO 3 
content, and flux of organic carbon interplay with the water mass characteristics creating a complex net- 
work of ecological gradients. Within each of the identified assemblages the species specific thresho[ds ate 
not identical and often the range of the ecologicaI gradients of the most abundant species do not include 
that of the characterisdc species. Most likely, dynamics of co-occurring species take place which could in- 
volve Ostracoda and other benthic animals belonging to the same trophic groupings. 
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Introduction 

The taxonomy of ostracods from oceanic environments is 
strongly influenced by the monograph compiled by B~DV 
(1880) on specimens coUected during the CHALLENGER ex- 
pedition. Many authors referred to the BRADV material and 
designated same as type [e.g. Bradleya arata (B~DY 1880); 
Legitimocythere acanthoderma (BRADY 1880); Pseudobosquetina 
mucronalata (BRADV 1880)] or induded some of B~Du spe- 
cies in new genera [e.g. Saida torresi (B~Dv 1880); Henryho- 
wella dasyderma (B~Du 1880); Henryhowella melobesioides 
(B~DY 1869)]. In many cases reasons for taxonomic revision 
were poorly argued and few workers examined BRADY's speci- 
mens in detail, giving rise to unclear definitions for both gen- 
era and species. Moreover, the Quaternary ostracod fauna of 
the deep SW Pacific is mostly unknown. In fact, from this 
area B~DV described mosdy shallow water forros, as did 
CHAPMAN (1915) whD examined samples collected during the 
Endeavour cruise around the coast of E Tasmania and South 
Australia. More recently, several studies on DSDP sites in 

nearby areas (W>iaTLEV 1983, AvP, ESS 1988, WHaTLEY & 
COLES 1987) were completed, but these focused on Miocene- 
Pliocene ostracod assemblages. 

In references to species from the Pacific Ocean, BENSON 
(1965: 387--388) stated "generic concepts derived from the 
classic European and American cytheracean species groups are 
not usable for many if not most of the highly ornamented en- 
demic species". There are additional questions posed by the 
concept of pandemic genera and one of the most important is 
with regard to distribution. Ir is difficult to explain how a po- 
docopid ostracod can spread all over the floor of the oceans. 
Podocopid Ostracoda are, in fact, benthonic and they lack a 
pelagic larval stage. The result is then that they are 'trapped' 
on the sediment surface and likely notable to crawl for thou- 
sands of kilometres. Questions relating to dispersal mechan- 
isms are still open and will only be answered after very accu- 
rate taxonomic work, integrated with isompe and ecological 
studies. 

Physiography and bottom sediments 

The transect studied in this project extends from the east- 
ern Tasman Sea (43~ to the Campbell Plateau (50~ and 
westward to the Tasman Rise (56~ (Fig. 1). 

The Campbell Plateau, a south-eastern extension of the 
New Zealand subcontinent, is bounded on its western flank 
by a steep escarpment sloping from about 1000 m to the bot- 

tom of the Emerald Basin (EB). The 5000 m deep EB ex- 
tends in a NNE-SSW direction opening towards the SW Pa- 
cific basin. Its northern boundary occurs at around 51~ (DA- 
VEr 1977), where a group of seamounts separate the EB from 
the Solander Trough (ST). Terrigenous sediment is trans- 
ported from the New Zealand shelf to the EB via the Solan- 
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Fig. 1: Locadon of study area, showing bathymetry and sample localities (numbers refer to TASQWA samples, THIED8 et al. 1999). - Isobathes 
every 500 m. Bathymetry from GEBCO Digital Atlas 1997 (BODC/NERC). 



der Trough. This significant sediment pathway was first iden- 
tified by CARTER & McCAw (1997) in the Solander Channel 
which extends from the continental slope of New Zealand to 
the base of the Trough. The terrigenous sediment bypasses 
the seamounts and extends south to 53~ (McCoY 1991). 
The total accumulated sediment thickness reduces markedly 
from 1200 m in the ST to <800 m in the EB close to the sea- 
mounts (CARTER & McCAw 1997), indicating significant in- 
terception by these topographic highs. The sediment cover in 
the EB consists of current-swept muds alternating with man- 
ganese nodules anda  dense, benthic nepheloid layer (CARwR 
& WILKIN 1999). The Emerald Basin - Solander Trough sys- 
teta is considered the southernmost part and the 'starting 
point' of the ENZOSS (Eastern New Zealand Oceanic Sedi- 
mentary System, CARTER et al. 1996). The ENZOSS is a sys- 
tem of regional sediment recycling driven by deep oceanic 
currents around the plateaux located east of the New Zealand 
shelf. CARTER et al. (1996) considered the system to be af- 
fected by climatic changes. During the Pliocene-Pleistocene 
sea level oscillations, glacial periods corresponded to periods 
of maximum sediment transport whereas in interglacial peri- 
ods the Solander Channel was probably quiescent with sedi- 
mentary input being due almost entirely to the erosion of the 
existing deposits. Using bottom photographs and sediment 
samples CARTER & McCAvE (1997) were able to prove that 
erosion is currently taking place in the EB. They observed 
bottom current speeds greater than 20cm/s and concluded 
that these were mostly due to bottom currents flowing 
through the gaps in the Macquarie Ridge. Eddy kinetic en- 
ergy values (EKE) in the EB were estimated as about 10-30 
cm2/s 2 (CARTER & WILKIN 1999). 

The Macquarie Ridge (MR) represents the western 
boundary of the EB. It extends for around 1400 km and is 
formed by an alignment of elevations which turns slightly to 
SE at its end. These elevations reach their maximum (about 
5000 m) at Macquarie Island. Two passages, almost 4000 m 
deep, separate the island from the body of the ridge. These 
gaps allow the flowing of current filaments from the Tasman 
Sea into the EB, generating rapid flows. The main flow of 
these currents passes around the end of the ridge and reaches 

the EB a s a  perturbed flow with eddies at depth exceeding 
3000 m (CARTEP, & McCAvE 1997). The western flank of the 
MR slopes steeply into the Tasman Sea. Few data are available 
on the bottom sediments and physiography of this atea. ExoN 
et al. (1995) reported manganese crusts and nodules a n d a  
minimal deposition of pelagic sediment on the area closer to 
the South Tasman Rise. 

The South Tasman Rise (STR) is a bathymetric high with 
its summit as shatlow as 800 m and a topography dominated 
by gentle slopes. Ir is separated from Tasmania by a channel 
reaching more than 3000 m of depth. The west side of the 
rise gently slopes until 3000 m where a step scarp rises, 
known as the Tasman Fracture Zone. The east side is 
bounded by a steep slope which leads to the flat abyssal plain 
of the Tasman Sea (ExoN et al. 1995). CONNEI. & SIKES 
(1997) made several petrologic examinations of samples from 
12 cores from the STR. They recognised two dominant sedi- 
mentary processes: high sedimentation rates and high terres- 
trial inputs with fine sediments in the northern part; low sedi- 
mentation rates, low terrestrial inputs and coarse sediments in 
the shallow water areas. The flanks of the STR, at depths ex- 
ceeding 2900 m, display hybrid conditions, with moderate se- 
dimentation rates, low terrestrial inputs and fine sediments. 
WHITMORE & BELTON (1997) reconstructed an acoustic facies 
map of the STR and identified 9 different echotypes. These 
occur asa  complicate network on the flanks and the summit 
of the STR, reflecting the complicated morphology of the 
Rise. They concluded that the major sedimentary processes 
taking place in the STR area are deposition of pelagic sedi- 
ments, such as clays, silts and oozes, and the subsequent re- 
working of these sediments by gravity flows and, mostly, bot- 
tom currents. Hydrocast measurements indicate that bottom 
currents are variable, at times flowing west rather than east 
(CONNEL & SIKES 1997). On the other han& EXON et al. 
(1995) reported winnowing of the sediment on the summit 
of the Rise, with sediment ponds on the East, suggesting a 
long-term eastward bias for deep flow. The Modern superfi- 
cial sediment ripples are smaller than those described from 
cores, suggesting that bottom currents were stronger in the 
past (WHITMORE & BELTON 1997). 

Surface currents, circulation and water masses 

The surface of the Southern Ocean between Antarctica, 
New Zealand and Australia, displays a latitudinal distribution 
of a series of oceanographic fronts. These frontal structures 
reflect the distribution of high-latitudinal wind fields and are 
defined by surface water temperature, salinity and productiv- 
ity proxies. From North to South the fronts are: 

- the SubTropical Front (STF) 
- the SubAntarctic Front (SAF) 
- the Antarctic Polar Front (APF) 

The transect studied for this project is located between 
the STF and the APF (Fig. 2). An exception is sample 
BX013, which is located N of the STF in sub-tropical waters. 

The STF is recognised as the boundary between the 
south-east Indian Ocean and the Southern Ocean and con- 
trasts with nutrient poor Subtropical Surface Water (STSW) 
to the north, and Subantarctic Surface Water (SASW) waters 
to the south (PassLow et al. 1997). The STF is characterised 
by high seasonal phytoplankton production which enhances 
particulate organic matter (POM) and dissolved organic mat- 
ter (DOM) to the seafloor (F~N~OlS et al. 1993). The STF 
was first recognised by DEACON (1937) as a result of observed 
north to south variations in salinity and temperature (34.6- 
35.1%o and 11-13.5~ respectively). This front exhibits sea- 
sonal mobility, reaching 44~ in winter and 42~ in summer 
(CH~SWELL 1994) with a summer surface isotherm at 15~ 
(THmDE et al. 1999). 
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Fig. 2: Major water masses, fronts and currents in the study area.- STSW = Subtropical Surface Water; SASW = Subantarctic Surface Water; 
CSW = Circumpolar Surface Water; AAW = Antarctic Water; STF = Subtropical Front; SAF = Subantarctic Front; APF = Antarctic Polar 
Front; EAC = East Australian Current;. DWBC = Deep Westem Boundary Current; ACC = Antarctic Circumpolar Current. - Sample sites 
are indicated with sample numbers (THIEDE et al. 1999). Isobath = 2000 m. 

The SAF separates low salinity (34.5%0) SASW from the 
cool Circumpolar Surface Water (CSW). It occurs between 
48~ and 55~ in the Tasman Sea (ORsI et al. 1995, CONNEL> 
& SI~S 1997, TRULL et al. 2001) and eastwards its distribu- 
tion is influenced by bathymetry such that it deviates around 
the Macquarie Ridge and along the sl0Pe of the Campbell 
Plateau. In summer it coincides with the 8~ isotherm. 

The APF is the northern boundary for Antarctic Water 
(AAW) which is characterised by temperatures lower than 
5~ The APF has a very complex structure and has been 
further subdivided on the basis of temperature in to north 
and south subfronts occurring in an area between 52~ and 
58~ (TRuLL et al. 2001). 

Subantarctic Mode Water (SAMW) is the most surficial 
of the water masses occurring beneath the thermocline, be- 
tween 400 m and 600 m. CTD profiles taken during the 
TASQWA cruise along the Tasman Sea transect, display a 
lower boundary for SAMW at around 500 m of depth. Below 
SAMW, Antarctic Intermediate Water (AAIW) extends be- 
tween 600 m and 1450 m of depth (Fig. 3). AAIW is formed 
asa  result of APF sinking and is characterised by the salinity 
mŸ (34.36-34.50%0), moderately high temperamre 
(3.20-7.00~ and oxygen content (3.20~i.70 mi/l). Beneath 
AAIW the widespread Circumpolar Deep Water (CPDW) 
flows northward. This water mass is subdivided into three 
units, distinguished by chemico-physical parameters. The 
upper CPDWu, occurring to depths of 290 m, is charac- 
terised by the oxygen minimum (3.03-3.45 mi/l) and by 
temperatures ranging between 1.60~ and 1.80~ The lower 

CPDWi which occurs to depths of 3800 m, is distinguished 
by a relatively high salinity (34.71-34.73%o). The lowermost 
CPDWii is characterised by low temperatures of 0.5-0.9~ 
and high oxygen content of 4.70-4.80 ml/l and occurs below 
3800 m, includes residues of North Atlantic Deep Water, 
Weddel and Ross Sea Deep Waters, the so-called Antarctic 
Bottom Water (ABW). 

The water masses are deflected eastwards by the Antarctic 
Circumpolar Current (ACC) (Fig. 2). This current reaches 
the seafloor and has an average volume transport of about 
130x106 m3/s (THmDE et al. 1999). It flows South of Austra- 
lŸ forming a weak anticyclonic gyre and a geostrophic north- 
ward current which flows west Tasmania. A small subsidiary 
flow into the Tasman Sea results from a deflection induced by 
the W margin of the NZ subcontinent. Approaching the 
Macquarie Ridge, the major flow of the ACC merges with 
the Deep Western Boundary Current (DWBC) coming from 
the Tasman Sea and enters the Southwest Pacific through and 
around the gaps in the ridge. These flow along the margin of 
the Campbdl Plateau but decouple at the mouth of the 
Bounty Trough, where DWBC flows north and ACC con- 
tinues eastwards (CARTEa & McCAvE 1997). The volume 
transport of the DWBC is an estimated 20x106 m3/s (WAR- 
P, EN 1981). 

The bulk of sediments studied in this work were recov- 
ered from sea floor sites covered by CPDW (only the S Tas- 
man Rise, 1500-2000 m), CPDWi (only S Tasman Rise, 
2800-3800 m) and CPDWii (S Tasman Rise and Emerald 
Basin, >3800 m) (Fig. 3; Appendix A). 
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Water (>3800 m); STSW = Subtropical Surface Water; SASW = Subantarctic Surface Water; CSW = Circumpolar Sur- 
face Water; STF = Subtropical Front; SAF = Subantarctic Front. 

Material and methodology 

The samples used in this study were collected during 
the TASQWA cruise, which took place from mid-October 
to mid-November 1998 in the Southern Tasman Sea and 
the Southern Ocean. At 28 different stations ranging from 
42~ to 57~ and from 146~ to 177~ 29 box-cores were 
successfully recovered from water depths ranging between 
562 m and 5009 m. The ostracods recovered from the shal- 
lower samples, from the high productivity plateaux north- 
west and south-east of New Zealand, were studied by Dr. T. 
JELLINEK (Forschungsinstitut Senckenberg, Frankfurt a.M., 
Germany) and Dr. K. SWANSON (Canterbury University, 
Christchurch, New Zealand). The present project focuses 
mainly on the taxonomy of the ostracods recovered from 
eleven samples from the Emerald Basin and the South Tas- 
man Rise within Circumpolar Deep Water (1450-4800 m); 
the isotope and statistical analyses were performed on the 
whole data set (17 samples). For the isotope analyses, addi- 
tional specimens from five shallower samples (562-1108 m) 
were provided by Dr. T. JELLINEK (Senckenberg Museum, 
Frankfurt a.M.). 

Two different sets of samples were available for the pre- 
sent project: 

SS: Surface sediment samples (0-1 cm). (Appendix B) 
For all these sampies the volume is known (average vo- 
lume of 400 ccm) and the dry volume has also been cal- 
culated. The samples were stained with Rose Bengal, and 
were provided by the LM University of Munich (Prof. A. 
ALTENBACH). 

LVS: Large volume samples. (Appendix C) 
The large volume sediment samples were obtained using 
the sediment which remained in the box-corer after other 
scientific needs were satisfied. These samples were pro- 
vided by the Senckenberg Museum (Dr. T. JEtLINEK) and 
were available only for the western part of the transect. 

The SS-set, treated with Rose Bengal, provided around 
3500 specimens from 17 samples . For some species only few 
aduks were recovered and for others only juvenile moults, 
such that the systematic determination could only be made 
after assemblages were supplemented with material from the 
LVS. The latter provided about 7500 specimens from 10 
samples. 

Within the samples in common, the two data sets differ 
only in the number of specimens recovered and in their distri- 
bution within each sample. Both sets of samples were ana- 
lysed using the same procedure, they were dry sieved (630, 
315 and 200 ~m) and all adult and juvenile ostracods were 
picked from all the size fractions. This method ensured that 
all adults and, depending on the species, several moult stages 
were obtained. 

In combination, LVS and SS material has allowed the re- 
cognition of wdl-preserved ontogenetic sequences for most 
species. Additionally, counting the specimens found in the SS 
samples with intact soft parts and induding the valves stained 
but without chitinous appendages preserved, the percentage 
of 'living' species is 1.53% of the total number of valves re- 
covered. 



Isotope Analyses 

The benthic ostracod shel[ is an ideal carbonate source for 
isotope analyses because it is composed of a stable form of 
carbonate, low-Mg calcite. The stable isotope composition of 
valves of fresh and brackish water ostracod species is routinely 
examined in studies of both 'natural' longer term environ- 
mental change and of anthropogenically induced alteration of 
aquatic habitats (K~TINGS et al. 2002, ANADON et al. 2002). 
However, equivalent studies of deep sea species are rarely un- 
dertaken (DID~g & BAUCH 2002). The ecological preferences 
and microhabitats and life histories of deep sea ostracods are 
poorly known, and what little information is available is 
usually based on functional interpretations of shell or appen- 
dage morphology or by analogy with results of observations 
of shallow water species observed in artificial cultures. Be- 
cause initial isotopic research focussed on tests of foraminifers 
preserved in deep-water carbonates, it was inevitable that 
much of the research emphasis in terms of isotopic records 
and their implications would also concentrate on that group 
of protozoans. On that basis it is unlikely that existing, stan- 
dardised isotopic profiles are likdy to be compromised or re- 
placed by equivalent records from ostracods, especially in 
view of the fact that the latter are in almost all cases minor 
constituent of the sediments being examined. For these rea- 
sons comparisons between the isotopic signature of metazoan 
ostracods and protozoan foraminifers are often used. 

Factors controlling stable isotope signals 
in benthic ostracods 

The isotopic signature of carbonate shells from benthic 
organisms is controlled by the 8180 and the temperature of 
the water at the sediment water interface during calcification, 
by the rate of calcification, by 813C of the dissolved inorganic 
carbon (DIC) of the host water and by a 'vital effect' related 
to the physiology of the calcification process (WEFER & BER- 
GER 1991). 

From laboratory culture data on the fresh water species 
Candona rawsoni, XIA et al. (1997a) demonstrated that the 
oxygen isotopic fractionation in ostracod calcite is affected by 
the water temperature. Moreover, the isotopic fractionation 
between ostracod shells and water is considered genus specific 
(CHovAs et al. 2002) and the positive vital off-sets from equili- 
brium more-or-less constant within genera (HOLMES & CHI- 
VAS 2002). In fresh water environments the 8180 isotopic sig- 
nature in shell calcite displays a constant positive off-set from 
the 8180 of the equilibrium calcite, probably function of vital 
effects (Xia et al. 1997b, GRAFENSTEIN et al. 1999). DIDI• & 
BAUCH (2002) studied the isotopic signatures of calcite shells 
of the two marine genera Henryhowella and Krithe. Their re- 
sults confirmed that ostracod calcite displays a positive off-set 
of the 8180 signature from the equilibrium calcite also in 
deep sea environments. 

In benthic organisms, the 813C signature at the sediment 
surface (epifaunal) and in the pote-water (infaunal) should re- 
flect the 813CDIc of the dissolved organic carbon (DIC) 
which is influenced by the DIC of the host water, by the aero- 
bic respiration and by the anaerobic degradation of organic 

matter. The 813C value in freshwater ostracod calcite is re- 
lated to the 813CD1c and also to microhabitats and vital ef- 
fects (XIa et al. 1997b, G~AFENSTEEN et al. 1999). DID~~ & 
BAUCH (2002) indicated that the 8~3C values measured for os- 
tracod valves show a different pattern with respect to forami- 
nifers. Infaunal ostracods and foraminifers display compar- 
able, slightly negative or slightly positive 813C values whereas 
epifaunal foraminifers display positive 8~3C values and epi- 
faunal ostracods highly negative 813C values. GRAFENSTEIN et 
al. (1999) studied the �91 signature in fresh water ostracods 
collected in several lakes and they found out that the epi- 
benthic species may display 813C values more negative than 
those measured on infaunal species. They related these varia- 
tions not only to the vital effect but also to the micro-scale 
variations of the isotopic composition of the DIC in the sedi- 
ment pore waters. Their hypothesis was that in the sediment 
two micro-zones can be distinguished: an upper zone, "the 
ventilated micro-zone', in which the oxidation of organic 
matter will shift the pore water to negative values of 813C and 
a lower zone where the anaerobic fermentation increases the 
813C in the carbonate phase. The boundary and depth of 
those two micro-zones may migrate, this dynamic being con- 
trolled by the oxygen partial pressure in the water and by the 
permeability of the sediment (Ge, aFENS'rEIN et al. 1999). 

Recently, measurements made on planktonic foraminifers 
cultured in seawater with different carbonate ion concentra- 
tion but the same dissolved organic carbon (e.g. different pH) 
produced different 8180 and 813C va[ues (SeERO et al. I997). 
In particular, foraminiferal calcite formed at higher pH values 
displays lower 8180 values anda decrease of 0.22-0.33%0 of 
the foraminifer 8180 values corresponds to an increase of sea- 
water pH of 0.2-0.3 units (ZEEuE 1999). By analogy with 
those data, K~wN6s et al. (2002) postulate ah inverse corre- 
lation between ostracod calcification tate (and isotope values) 
and pH, with the calcite-water oxygen isotope fractionation 
depending mainly on pH. They also suggested that the differ- 
ent calcification rate of different genera could be the main 
factor controlling the isotopic vital off-set of ostracods from 
the equilibrium calcite. 

Material and methods 

Oxygen and carbon isotopic values were measured on the 
four podocopid ostracod genera Krithe, Fallacihowella, Posei- 
donamicus and Bradleya. Although these are the most abun- 
dant genera throughout the samples studied for this project, 
representing more than 60% of the total fauna, enough adult 
specimens were recovered only from 13 of the 17 studied 
samples. Additional specimens from five shallower samples 
(562-1108 m) were provided by Dr. T. JELLINEK (Sencken- 
berg Museum, Frankfurt a.M.) (Fig. 3). 

Krithe is known as an infaunal ostracod, with an experi- 
mentally proven ability to burrow in the sediment as deep as 
two centimetres (MAJOe, AN & AGRENIUS 1995). The strongly 
box-framed hemicytherids Bradleya and Poseidonamicus prob- 
ably live on the surface of fine, soft and stable substrate (BEN- 
SON 1975). The spinose trachyleberidid Fallacihowella is also 
considered epibenthic. BENSON (1975) hypothesised that the 
spinose ornamentation performs a mostly defensive tole but 



Table 1: Sample numbers, water masses and corresponding water depths; measured benthic carbon and oxygen isotopes of Krithe, Bradleya, 
Fallacihowella ( Fallac. ) and Poseidonamicus ( Poseid. ). 

sample water mass water depth Krithe Krithe j u v .  Bradleya Fallac. Poseid. 
[m] 51SO 813C 5180 513C 5180 813C 5180 513C 51So 513C 

54 SAMW 562 comma -0.12 2.83 4.42 

60 AAIW 601 comma 3.93 -0.41 2.65 -3.35 3.18 -2.63 

50 756 comma 3.85 0.25 3.04 -2.87 4.31 -2.44 

68 980 comma 4.26 -0.22 3.75 -3.19 3.78 -3.51 

76 CPDWu 1108 comma 5.25 -1.05 3.52 -3.82 3.64 -3.6 

13 1552 sp. 9 4.31 -1.05 

31 CPDWi 1571 sp. 2 4.85 -1.68 3.7 -3.14 

140 1634 sp. 9 5.07 -1.52 5.49 -2.67 4 -5.12 4.16 -1.18 

141 1660 sp. 9 5.37 -1.27 

82 1685 sp. 2 5.87 -1.95 4.21 -3.95 

153 1841 sp. 6 4.94 -1.58 4.16 -4.13 4.76 -3.31 4.61 -1.34 

88 2074 4.53 4 . 7  

147 2146 sp. 9 4.72 -1.35 5.13 -1.38 4.35 -1 

138 3020 sp. 10 5.47 -0.71 4.97 -1.01 4.95 ~i.61 4.59 -1.98 

156 CPDWii 3028 sp. 6 4.64 

25 3211 sp. 5 5.38 -1.16 

161 3685 sp. 6 6.24 -0.93 5.03 -1.93 4.39 -3.39 

165 4070 sp. 6 5.27 -2.66 4.33 -2.89 

4.2 -2.68 

also serves to extend sensory setae away from the carapace 
periphery. Henryhowella, a similar spinose trachyleberidid 
genus, is considered to live in the upper few millimetres of se- 
diment (DIDI• & BAUCH 2002). 

For each analyses 50 Ixg of calcite was required, corre- 
sponding to 10 to 16 valves of  Bradleyasp., 10 to 18 valves of 
Poseidanamicus sp., 7 to 14 valves of Fallacihowella sp., and 
10 to 12 valves of Krithe sp., using only adult valves for all 
taxa. Some additional measurements ofjuvenile moults (A-l, 
A-3) of Krithe sp. (15 valves) were made. Where possible, re- 
presentatives of each taxon were analysed from each of the 
water masses sampled for this study. The analyses of Krithe 
were performed on one species from each sample (K.. sp. 2, K. 
sp. 5, K. sp. 6, K. sp. 9, K. sp. 10, described in the present 
study and K. comma AY~SS, BARROWS, PASSLOW & WHATLEY 
1999, from the five shallower samples), as a consequence the 
resulting values refer to single species stable isotope values 
(Tab. 1). The analyses of the three epibenthic taxa were per- 
formed on different species from each sample, a s a  conse- 
quence the resulting values refer to average generic stable iso- 
tope values. 

For the stable isotopic measurements a Thermo Finnigan 
MAT 252 Delta Plus mass spectrometer combined with the 
preparation unit Thermo Finnigan MAT 252 Gas Bench II 
was used. The analytical precision is <__0.1%0 both for 8180 
and 813C. The results are given in the conventional 8 nota- 
tion relative to the NBS 18 and NBS 19 standard, which is 
equal to the Pee Dee Belemnite standard (PDB). Al1 the ana- 
lyses were performed by Dr. U. STP, UCK (Geo-Bio Centrum, 
University of Munich). 

Statistical analyses 

Because samples used for this study in effect represent 
two data sets, the first problem to be confronted prior to em- 
barking on any statistical analyses was how to normalise the 
samples. Clearly without such consideration, the results of 
statistical analyses for one data set, the surface samples (SS) 
with a small but known volume of the large volume samples 
(LVS) with a large and unknown volume, would have been 
misleading. For example, sample BX116 from the Emerald 
Basin, contained in total six taxa only two of which were re- 
presented in the SS samples. Without the LVS data, the pre- 
sence of  the two species could have been interpreted as reflect- 
ing environmental conditions, rather than being a conse- 
quence of small sample size. To avoid this problem, the two 
data sets were combine& the relative abundance in percentage 
being calculated for each of the 73 species and this then being 
used as the basis for multivariate statistical analyses (as recom- 
mended by HAMMEP,, pers. com.). 

The taxonomy of the ostracods recovered from the S Tas- 
man Rise and the Emerald Basin samples is discussed in the 
present study, whereas the taxonomy of the ostracods recov- 
ered from the 6 samples from the Campbell Plateau and the 
Challenger Plateau is based on JELLINEK ~~�91 SWANSON (2003) 
(Fig. 3). 

Both species (R-mo&) and samples (Q-mode) were 
grouped by duster analyses and detrended correspondence 
analyses (DCA) using the software package PAST (ver. 0.94) 
(HAMMER et al. 2001). 



Isotope analyses 

Stable  isotope s ignatures  in deep s ea  o s t r a c o d s  

To allow a comparison between the only data available for 
isotope values from deep sea Ostracoda, this study has at- 
tempted to focus on same taxa as those used by DIDt• & 
BAUCH (2002). In addition to Krithe, Fallacihowella was cho- 
sen as a genus homeomorphic with Henryhowella to which 
were added two other very common epifaunal deep sea genera 
Poseidonamicus and Bradleya. All the measured carbon and 
oxygen isotope values are presented in Tab. 1 and the average 
stable isotope values measured on the four benthic ostracod 
genera and calculated for each water mass ate shown in Tab. 2. 

DD~t & BAUCH (2002) calculated an average off-set for 
Krithe from the equilibrium calcite about +1.4%o. Adding 

this average off-set to the average values of 8180 measured for 
Krithe specimens from the SW Pacific, gives an estimated 
8180 value of  the equilibrium calcite of  3.15%0 (Fig. 4). The 
comparison between the isotopic values of  the four studied 
genera and the equilibrium calcite 8180 value reveals that Po- 
seidonamicus and Fallacihowella show a clear positive off-set 
from the equilibrium calcite (1.25%o and 1.03%o respec- 
tively) whereas Bradleya shows only a slightly positive off-set 
(0.29%0), due to the light value of  8180 measured on the 
shallower samples (Tab. 1, Fig. 4). On the Iceland Plateau, 
the average difference of  A813C between infaunal Krithe/epi- 
faunal Henryhowella is about 1.34%o (DIDI• & BAUCH 2002) 
whereas in the Tasman Sea the average A813C between Krithe 
and Fallacihowella is 2.44%0, 1.34%o between Krithe and Po- 

Table 2: Average values of carbon and oxygen isotopes of benthic ostracod species (given in %0 relative to PDB) grouped according to the 
water masses. - When possible, analyses were performed on several samples within each water mass. The asterisk indicates measurements made 
on one single sample. The abbreviations used are: Fal. for Fallacihowella; Brad. for Bradleya; Pos. for Poseidonamicu~, st. dev. for standard devia- 
tion; SAMW for Subantarctic Mode Water; AAIW for Antarctic Intermediate Water; CPDWu for Circumpolar Deep Water (upper); CPDWi 
for Circumpolar Deep Water (lower i); CPDWii for Circumpolar Deep Water (lower ii). - The temperature ranges ate from THZEDE et al. 
(1999), the organic carbon flux (Co~g) values are from SCHENK (2001). 

~~a t Brad. Pos. -l] [oc] water mass i~18oKrith~13C �91 Fal.�91 ~180~ ~13C �91 �91 [g 

SAMW 3.93* -0.27 3.18" -2.63* 2.74 -3.89 4.7-10.4 6-10 

AAIW 4.45 -0.34 3.91 -3.18 3.44 -3.29 3.5-7.1 3.20-7.00 

CPDWu 4.39 -1.49 4.76* -3.31" 4.02 ~i.09 4.40 -1.86 -2 .7  1.60-1.80 

CPDWi 5.43 -0.93 4.67 -4.00 4.40 -2.33 < 1.3 0.90-1.60 

CPDWii 4.33* -2.89* <1.3 0.55-0.90 

average 4.55 -0.76 4.17 -3.20 3.44 -3.76 4.40 -2.10 

st. dev. 0.546 0.495 0.578 0.463 0.523 0.340 0.000 0.235 

t 5 

�9 Krithe spp. -1.40%o �9 [] 
�9 Poseidonamicus spp. -1.25%o ~ �9 ~ i 
�9 Fallacihowella spp.-1.03%o ! �9 4 

O [] 
�9 Bradleya spp. -0.29%o �9 A ~~ 

�9 
I~ SAMW = 0 
I~ AAIW A 3 

CPDWu 
i~ CPDWi 
~~~~{~ CPDWii 

2 
-5 --4 -3 -2 - I O 

8~3C [%0 ] vs PDB 
Fig. 4: Comparison between the oxygen and carbon isotope analyses on valves from the 
benthic ostracod genera Krithe, Poseidonamicus, Fallacihowella and Bradleya. Black symbols re- 
present the average values of ostracod calcite calculated for each water mass (coloured sym- 
bols). Empty symbols represent the average values for each taxon. The horizontal grey bar on 
the left represents the estimated 8~80 value of the equilibrium calcite calculated using the vital 
offset from the equilibrium calcite of the genus Krithe (DIDII~ & BAUCH 2002). The vertical 
bars on the left represent the average off-set of each ostracod taxon from the estimated equili- 
brium calcite. 



seidonamicus and 3.00%0 between Krithe and Bradleya. The 
A813C between infaunal/epifaunal ostracod taxa does not 
show a constant off-set within the water masses, and this 
probably reflects the fact that the trophic conditions vary sig- 
nificantly between stations. 

Carbon isotopic composition 

The Krithe 813C values display substantial variability, ran- 
ging between 0.25 and -1.05%o within AAIW, between -1.05 
and -1.95%o within the CPDWu and between -0.71 and - 
1.16 within the deeper water masses. The lowest value - 
0.12%o was recorded in one sample within the SAMW. The 
differences in the isotopic signal within the same water masses 
could be linked to the species/specific vital effect. However, 
between 1552 m and 2146 m of depth, 813C values measured 
for the same species, Krithe sp. 9, display a difference of 
0.25%0 whereas equivalent analyses of Krithe sp. 5 and Krithe 
sp. 10 (between 3200 m and 3700 m of depth), resulted in a 
difference of 0.23%0 (Fig. 5). Additional isotopic analyses 
were also carried out on randomly selected juvenile specimens 
and the 813C values from these are more negative than rhose 
measured for adult valves (empty circles in Fig. 5). 

All the epibenthic species display 813C values more nega- 
tire than Krithe. Fallacihowella presents a 813C signature 
which ranges between -2.44%0 and -3.60%0 within the 
AAIW, and between -3.31%o and -4.61%o within the deeper 
water masses. Above 3000 m, the 813C values tend to be de- 
pleted in 813C whereas the scattered values available below 
this depth are slightly enriched. Bradleya is the genus showing 
the most negative values of 813C ranging ffom -2.87%0 to - 
4.42%0 within the AAIW and between -3.14%o and -5.12%0 
within the CPDWu. Poseidonamicus displays a variable 813C 
signature with values ranging between -0.79%0 and -4.7%0 
within the CPDWu, and between -1.98%o and -2.68%0 with- 
in the CPDWi. 

Carbon isotopic values, microhabitats, 
vital effects and diets 

As the 813C signal is influenced by the microhabitat in 
which the animals live, more precise descriptions of the physi- 
co-chemical character of the benthic habitar ate required if 
isotopic studies of extanr and fossil calcite-precipitating or- 
ganisms ate to progress significantly. In fact to date, the de- 
scription of deep-ocean benthic habitats especially, is gener- 
ally limited to the infaunal/epifaunal character of the organ- 
isms they host. With respect to soft bottom substrate and for- 
aminifers, the 'so-called' epifaunal species are considered to 
sink a few millimetres into the substrate, dwelling in the 
upper layers of the sediment whereas the dominandy infaunal 
species live at least 10 mm deep in the sediment (JoPaSSEN et 
al. 1995; HAYWARD et al. 2002). True epifaunal species are 
only those regarded as living in a slightly elevated positions 
on the sediment surface (LuTzE & THmL 1989). These posi- 
tions are not fixed in the sediment but rather itis envisaged 
that the organisms may migrate asa response to fluctuations 
in the availability of food, or significant alterations to ambi- 

ent environmental conditions. As a consequence, the 813C 
signal may also be affected by the organic carbon flux rates to 
the sea bottom (Buzas et al. 1993). MACKENSEN et al. (2000) 
demonstrate that foraminifers migrate within the sediment 
and that the isotopic signal of many species is independent 
from the depth of the habitat. 

Because many benthic ostracod and foraminiferal species 
occupy the same microhabitats and, in all probability, migrate 
within or on top of the sediment to avail themselves of more 
appropriate environmental conditions elsewhere, the 'contra- 
diction' occurring in their epi-benthic ~13C signatures must 
have resulted for other reasons (e.g. vital effects and/or diet). 
The vital effect can generally be sub-divided into two cate- 
gories: the metabolic and Idnetic isotope effects. Metabolic ef- 
fects reduce the 613C values of the respired CO2 incorporated 
in the shell and kinetic effects, occur during rapid shell calcifi- 
cation may also result in depleted 813C values (WEFER & BER- 
GER 1991). Since podocopid ostracods moult 8 times before 
reaching the adult stage (HoRNE et al. 2002), the isotopic sig- 
nal in adult valves reflects environmental conditions experi- 
enced by the last moult. On the other hand, the isotopic sig- 
nal of foraminifers, which progressively add carbonate to their 
shells, is related to the average environmental conditions ex- 
perienced throughout the lifetime of the protozoans. The fact 
that during moulting the ostracod animal is not protected by 
the carapace, e.g. not safe from predators, implies that the cal- 
cification process should occur rapidly (DE DECKKER 2002). 
Experimental data on fresh water species indicate that the 
moulting process may be completed within hours or days 
(TuRPEN & ANGELL 1971; CHIVAS et al. 1983). 

In response to pulsed food input and varying environ- 
mental conditions, ostracods ate able to modify the phasing 
of critical stages in their life cycle and their physiology. Shal- 
low marine species react to extreme environmental conditions 
by closing their shell and reducing levels of activity and thus 
consuming less oxygen (PEPER 1986), many fresh water spe- 
cies can survive environmental stress by adopting an equiva- 
lent of deeper state of torpor (DE DECKKER 2002). Similar 
adaptations would also be appropriate for survival on the sea- 
floor at bathyal and abyssal depths, to which only 1-3% of 
surface primary productivity is delivered as marine snow (AN- 
GEL 1990). Podocopid ostracods are defined as herbivores, 
detritivores or carnivores with few examples of commensal 
species (SM~~H &HOe, NE 2002), however the feeding habits 
of deep sea ostracods have not been examined in detail. Since 
the four investigated genera are non-swimmers, they must 
mainly rely on the particulate organic matter advected to the 
sea floor and components of the microbial assemblage for 
food: Hence, the different stable carbon isotopic composi- 
tions of those food sources may also have an important effect 
on the isotopic composition of deep-sea ostracod valves. 

The £ values of Krithe measured from the Tasman Sea 
specimens are highly negative when compared to those mea- 
sured by DIDI• & BAUCH (2002) for specimens of that genus 
recovered at comparable depths in the North Atlantic. 
Although this may be related to the species/specific vital ef- 
fects and the different environmental conditions where the 
animals live, a partial explanation of these contrasts could 
arise because of variations in the 813C of the organic carbon 
being delivered to the sea floor. For example, the 813C values 
of" phytoplankton organic carbon in the Antarctic waters 
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reach about -29%o whereas at northern high-latitudes, NE of 
Greenland, phytoplankton values reach -18.5%0 to -22%o 
(MACKENSEN et al. 2000). Since phytoplankton is a significant 
contributor to the flux of the organic carbon to the sea floor, 
it is predictable that this is one of the food sources which po- 
tentially may affect the ostracod carbon signatures. Being in- 
faunal, it is probable that Krithe relies on the small quantities 
of buried organic material or, additionaHy, on the microbial 
assemblage occurring within sediment interstices. 

The differences in carbon isotopic composition between 
juvenile and adult specimens of the infaunal Krithe have been 
already observed by DIDIE & BAUCH (2002) and in fresh 
water ostracods by XIA et al. (1997b). These authors con- 
cluded that the strongly negative values in juveniles resulted 
from differences in microhabitats occupied through ontogeny 
and/or because of variations in the calcification process resu[t- 
ing from seasonal, temperature and productivity fluctuations. 
In the deep sea, where the temperature range at the sediment- 
water interface is very small, it is also possib[e that adults and 
juveniles inhabit different horizons within the sediment, such 
that they calcify at different rates and/or that juveniles moult 
only during periods of signiŸ primary production when 
other food sources are available for potential predators. 

The 813C signature of Fallacihowella shows ah almost 
constant behaviour (Fig. 5) implying that this taxon uses ana- 
logous microhabitats and food sources at all water depths. 
The FallacihowellaIBradleya A813C attains a maximum value 
of 0.82%0 and an average value of 0.37%0. I t i s  most likely 
that the two taxa occupy similar microhabitats, with Bradleya 
in slightly more elevated positions. The FallacihowellaIPosei- 
donamicus A813C does not display a constant behaviour, with 
maximum value of-2.63%o and mŸ value of-0.71%o. 
Most likely Poseidonamicus may occupy a different microhabi- 
tat which could be partially infaunal. This hypothesis is also 
confirmed by the fact that some 813C values of Poseidonarni- 
cus are very close to those of Krithe. The Falladhowella/Krithe 
A813C displays extremely negative values ranging from - 
1.73%0 to -3.90%0 confirming the fact that Krithe occupies 
an infaunal habitat. 

Oxygen isotopic  composi t ion  

The �91 signature of Krithe shows a general trend of 
lower isotope values at warmer temperatures. The 5180 values 
range between 5.25%0 and 3.93%0 within the AAIW, be- 
rween 5.87%0 and 4.31%o within the CPDWu and between 
6.24%0 and 4.64%0 within the deeper water masses. Some 
scattered measurements made on juveniles of Krithe were 
made and they resulted in higher values within the CPDWu 
and lower values within the CPDWi water masses (empty cir- 
des in Fig. 5). 

The average 8180 signature of the epibenthic Fallaciho- 
wella is shifted of about 0.82%0 towards values lower than 
the average 8180 measured for Krithe. Fallacihowella pro- 
duced values ranging between 3.18%o and 4.31%0 within the 
AAIW and between 4.33%0 and 4.95%0 within the deeper 
water masses. This reflects a larger response to the tempera- 
ture variations than that shown by Krithe, off-set is recorded 
within the AAIW where most of the temperature variations 
occur. The average off-set between the 8180 values of  Poseido- 
namicus and Krithe is about 0.54%0. Poseidonamicus shows an 
almost constant 8ISO signature with a maximum specific off- 
set of  0.45%0. Bradleya displays the lowest values of 8~80 
and the average off-set with respect to Krithe is about 1.21%o. 
In general, Bradleya displays much lower 5180 values com- 
pared with the two other epifaunal taxa and, in some cases, 
the values are very close to the estimated 5180 value for the 
equilibrium calcite. Within the SAMW and the AAIW the 
average values of 5180 show a negative off-set of about - 
0.35%0 from the values estimated for the equilibrium calcite. 

Oxygen isotopic values, microhabitats,  
vital effects and temperatures 

The isotopic signature of the infaunal Krithe species 
should reflect the water composition of the interstitial water 
and its temperature. But the correlation between T and 8180 
values is not linear and the influence of a 'vital effect' is also 
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Fig. 5: Oxygen and carbon isotope records in the water column. - SAMW = Subantarctic Mode Water; AAIW = Antarc- 
tic Intermediate Water; CPDWu = Circumpolar Deep Water (upper); CPDWi = Circumpolar Deep Water (Iower i); 
CPDWii = Circumpolar Deep Water (lower ii). Open circles indicate analyses on juveniles. 
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seen a sa  significant influence on biogenic 8180 values. The 
species/specific effect seems to play an important role in the 
8180 signature. In fact, between depths of 1634 m and 2146 
m ofdepth 8180 values measured for the same species, Krithe 
sp. 9, display a difference of 0.35%0 whereas 8180 values 
measured on different species, Krithe sp. 5 and Krithe sp. 10 
from between 3200 m and 3700 m of depth, presenta differ- 
ence of 0.86%o (Tab. 1, Fig. 5). 

The differences measured between 8180 values in adults 
and juveniles of Krithe (empty circles in Fig. 5) contradict the 
conclusions of DIDIt~ & BAUCH (2002) who stated that the 
8180 signature is independent from the moult stage data. 
Studies on non-marine ostracods show that juveniles and 
adults have a different 8180 signature, reflecting the fact that 
they probably calcify shells in different seasons (XIA et al. 
1997b) and/or that they have different calcification rates 
(KeATINCS et al. 2002). In the deep sea, where temperatures 
remain constant all over the year, it is most likely that there 
may be an association between the different 8180 values in 
different moult stages and the different calcification rates. 

Since the calcification rate seems to be controlled by the pH 
values of the ambient seawater and/or interstitial fluids, the 
heavier �91 values of the juvenile valves may correspond to 
a calcification rate faster than that of adults and to a slightly 
lower pH of the microhabitat where they live. 

The three epibenthic species display different patterns of 
6180 signature. Fallacihowella and Bradleya from shallower 
samples have lower 8180 values. It is possible that they prefer 
to live at the water-sediment interface of in slightly elevated 
positions incorporating, with some vital effects, the 8180 va- 
lue of the equilibrium calcite. In contrast, isotopic concentra- 
tions in specimens from deeper samples may reflect differ- 
ences in microhabitat selection driven by the significantly re- 
duced availability of food. Poseidonamicus 8 1 8 0  values show a 
small off-set which could be explained by a low sensitivity of 
that genus to temperature changes within the CPDWu and 
CPDWi water masses and with a high sensitivity to tempera- 
ture changes above 1.80~ In contrast with Poseidonamicus, 
Bradleya is recovered most commonly from warmer bottom 
waters with temperatures within the range of 3.2-10~ 

Statistical analyses 

Cluster  analysis on ostracod assemblages 

A Q-mode hierarchical cluster analysis of the total asso- 
ciation was computed using the Chord distance measure and 
the un-weighted pair-group method using arithmetic average 
(UPGMA). By selecting a cut-off value of 0.1 for the across- 

cluster similarity, samples were statistically discriminated into 
four groups (Fig. 6A). 

Cluster A consists of a single sample BX013, representing 
0.11% of the total fauna and joined to the neighbour group 
in the near branches and is an exception with respect to the 
grouping structure. This clearly mirrors its peculiar geogra- 
phical position, since BX013 is the only sample of the data 
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set located on the Challenger Plateau and N of the Subtropi- 
cal Front. It also reflects the fact that the ostracod fauna is 
anomalous with respect to the remaining samples, in the sense 
that the assemblage although extremely small, is dominated 
by Platycopina (Fig. 6B). 

Cluster B represents approx. 80.46% of the total fauna 
and includes a large number of taxa. This cluster is domi- 
nated by various species of Krithe and by Poseidonamicus ocu- 
laris (Fig. 6B). The appearance of sample BX156 in this clus- 
ter is probably due to down-slope contamination by some 
species which normally inhabit shallower localities on the S 
Tasman Rise. In particular the small graphic distance between 
BX147 and BX156 (Fig. 6A) can be explained with the domi- 
nance in both samples of Krithe sp. 9. 

Cluster C is formed by the two samples from the Emerald 
Basin, representing 0.93% of the total fauna. The assemblage 
is dominated by Fallacihowella sp. A. and characterised by the 
presence of two Polycape species, not represented elsewhere 
within the data set (Fig. 6B). 

Cluster D represents around 18.50% of the total fauna 
and is composed by a group of deep samples from the S Tas- 
man Rise and the Campbell Plateau. The dominant taxa are 
various species of Krithe and Fallacihowella caligo (Fig. 6B). 

Detrended correspondence analyses 
o n  assemblages and species 

For a more detailed statistical analyses of the structure of 
the ostracod assemblage a DCA was performed on the same 

data set in Q- and R-mode (Fig. 7). The eigenvalues are 
0.7689 for Axis 1 and 0.4628 for Axis 2. 

Although a first separation in three main groups based on 
water masses characteristics (CPDWu, CPDWi and CPDWii; 
Fig. 7A) can easily be achieved, the structure of the groups 
and the arrangement of the points according to the two main 
axes imply to a more complicated picture. Axis 1 should re- 
present the highest variance of the data set but its influence 
alters with water depth. In the Q-mode DCA plot (Fig. TA) 
the arrangement of the stations in cluster B shows only a 
small deviation from the Axis 2 value and a wider spread rela- 
tive to Axis 1. Cluster D on the other hand, displays an in- 
verse pattern, with the distribution of the stations mainly con- 
trolled mainly by Axis 2. Cluster A represents the contribu- 
tion of a single sample on the Challenger Plateau and cluster 
C the two samples from the Emerald Basin. 

The R-mode DCA plot (Fig. 7B) shows the distribution 
of the 73 species. Species characteristic of each group are indi- 
cated with the same symbol used for the stations to which 
rhey belong. 

The Q-mode DCA further subdivides the samples within 
cluster B and D into several groups (Tab. 3). Group B' in- 
cludes two samples from the escarpment of the Campbell Pla- 
teau (Fig. 8). Group B" includes all the samples from the S 
Tasman Pise at water depths above 2200 m anda single sam- 
ple from the Campbell Plateau escarpment, which is slightly 
deeper than those forming group B' (Fig. 8). Group B"' is re- 
presented by sample BX156, from a water depth of 3211 m 
and which is in all probability contaminated by the down- 
slope movement of sediment from the S Tasman Rise (Fig. 
8). The BX156 fauna displays many affinities with the deeper 
samples on the N flank of the Tasman Rise, but itis differen- 
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tiated by the presence of abundant specimens of Krithe sp. 9, 
one of the dominant species of group B". Since Krithe sp. 9 
also occurs in B"' (mostly as juvenile moults), and although 
dominant it is not considered characteristic of the group. Fal- 
lacihowella sp. B which occurs only in this group is the second 
most dominant, key identifier for this grou D The other 

dominant species in group B" are Poseidonamicus ocularis and 
Krithe sp. 6. The characteristic co-occurring taxa are species 
of Cytheropteron with a relative abundance of 7.75% (Tab. 3). 
Cytheropteron occurs sporadically within the other groups but 
four of the seven species occur exclusively in group B". In 
group B' the dominant species are Krithe sp. 7 and Rugo- 

Table 3: Ostracod groups and water masses. - Dominant and characteristic species are indicated, numbers refer to the position of the domi- 
nant species in Fig. 7B. The relative abundance ofeach group is given in % of the total ostracod fauna. 

group area water mass water depth % dominant and characteristic species 

A Challenger Plateau CPDWu 

B' Campbell Plateau CPDWu 

B" S Tasman Rise CPDWu 

B'" S Tasman Rise CPDWi 

C Emerald Basin CPDWii 

D' S Tasman Rise CPDWi 
Campbelt Plateau 

D" S Tasman Rise CPDWi-CPDWii 
Campbelt Plateau 

1552m 0.11 (1) [nversoo,theretla tamantia 

1571-1685m 7.24 (3) Krithe sp.7, (2) Rugocythereis tethys n. sp., Bradleya spp. 

1634-2146m 73.04 (4) Poseidonamicus ocularis, (5) Krithesp. 9, 
Krithe sp. 6 

3211m 0.97 ( l l )  FaIlacihowellasp. B 

3909-4467m 0.97 (10) Faltacihowelta sp. A, Polycope spp. 

3020-3452m 6.44 (8) Krithesp. 1, (9) Legitimocytheregeniculata n, sp., 
Dutoitdla spinaplana n. sp. 

3685~i516m 11.68 (7) Krithe sp. 3, (6) Fallacihowella caligo 
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cythereis tethys n. sp. and characteristic co-occurring species 
belong to the genus Bradleya (Tab. 3). O f  the six species of 
Bradleya occurring in the data set, four are present exclusively 
within the B' group with a relative abundance of 2.98%. 
Group D'  includes the deepest sample on the SE flank of the 
S Tasman Rise and sample BX025 on the E flank of the 
Campbell Plateau. Krithe sp. 1, Dutoitella spinaplana n. sp. 
co-occur with the dominant species Legitimocythere geniculata 
n. sp. (Tab. 3). Group D" includes the deepest stations on 
the N flank of  the S Tasman Rise and on the E flank of the 
Campbell Plateau, samp|e BX019. The few specimens recov- 
ered in this single sample are representatives of Fallacihowella 
caligo, one of  the dominant species of group D", and of 
Krithe sp. 3 (Tab. 3). In Group C, Fallacihowella sp. A domi- 
nates but two co-occurring species of Polycope ate characteris- 
tic of that group (Tab. 3). In Group A, Inversocytherella ta- 
nantia is the dominant and characteristic species (Tab. 3). 

Os t racods  and ecological  gradients  

The interpretation of  the environmental gradients reiated 
to Axis 1 (Fig. 7) was based on sample and species points, 
considering the main characteristics of  the water masses, the 
sediment type at each station, the carbonate content at several 
stations (THIEDE et al. 1999) and the organic carbon flux 
within each water mass (SCHENK 2001). No data were avail- 
able for dissolved oxygen levels, bottom water temperatures 
or the primary productivity. The following considerations are 
appropriate to the studied area and additional research on the 
same or nearby areas could contribute to a better understand- 
ing of the response of ostracods to local environmental gradi- 
ents. 

Inversocytherella tanantia is the dominant  species in group 
A which is the only group characterised by occupancy of a 
silty foraminiferal ooze substrate. Moreover, this group is lo- 
cated at the boundary between the CPDWu and the warmer 
and richer in nutrients AAIW. 

Group B' is dominated by Kritle sp. 7, Rugocythereis tethys 
n. sp. and by four species of Bradleya which occur exclusively 
on the Campbell Plateau. R. the~ys is abundant in the shal- 
lower samples from the Campbell Plateau (see Systematic sec- 
tion) where Bradleya is one of the most dŸ and abun- 

dant genera (JELLINEK �91237 SWANSON 2003). Group B' represents 
the marginal portion of the Campbell Plateau environment 
with some evidence of the influence from deeper environ- 
ments (Krithe sp. 7). Although R. tethys and Bradleya are char- 
acteristic of the B' group, this group does not coincide with 
their environmental opt imum which occurs in areas exposed 
to warmer temperatures and higher organic carbon produc- 
tion rates on the Campbell Plateau. 

Poseidonamicus ocularis is the dominant species in group 
B" (Tab. 3) and occurs only in cluster B. P. ocularis appears to 
occur preferentially at water depths of between 1500 m and 
2200 m a s  does Krithe sp. 9 and the co-occurring Krithe sp. 
6. Several co-occurring species of Cytheropteron characterise 
that assemblage. Cytheropteron and Bradleya occur at similar 
water depths, carbon and carbonate content such that their 
presence of absence must be driven by other environmental 
gradients. Cytheropteron is considered a carnivorous genus, 
scavenging or predating on Polychaeta (H•RTMANN 1975). 
No direct observations ate available on the feeding habits of 
Bradleya but its isotopic signature implies that it could have 
an opportunistic behaviour, utilising a variety of food sources. 
Cytheropteron structures group B" mainly along Axis 1 
whereas Bradleya structures group B' mainly along Axis 2. 
The species assemblage from the single sample (BX088) from 
the Campbell Plateau is dominated by Poseidonamicus sp. and 
Harleya sp. which are very rare in group B' and common in 
B". The presence in sample BX088 of several species com- 
mon in group B" and characteristic for the S Tasman Rise, 
would imply that these species were present in both areas be- 
fore the Macquarie Ridge rose 2.5 km from the sea-floor or 
that they are able to migrate more than 1500 km through the 
gaps in that ridge (Fig. 8). 

Group B'" is dominated by Fallacihowella sp. B, a species 
occurring also in group D". Contamination from the overly- 
ing group B' (Fig. 8) is enhanced by the position of Krithe sp. 
5 (Fig. 7B) which does not structure the B'" assemblage as in- 
stead does E sp. B. Moreover the ecological gradients of the 
two species do not overlap (Tab. 4) confirming the impact of 
down-slope contamination. 

Group C is structured by Fallacihowella sp. A and the two 
species of Polycope species and not by the co-occurring Krithe 
sp. 3. The dominant species in group C are considered steno- 
plastic (adapted to narrow ecological gradients) living in a 

Table 4: Ostracod groupings and ecological gradients. - The Krithe species occurring within each group are indicated together with their rela- 
tire abundance in percent of the total ostracod fauna. The bold numbers indicate the dominant Krithe species. - Sediment type, carbonate 
content and temperature are from THIEDE et al. (1999), the flux rates of organic carbon are from SCHENK (2001). The abbreviation f. stands 
for foraminiferal. 

group assemblage Krithe sp. % T [~ Corg CACO3 sediment type 

A Inversocytherella tanantia 9 0.02 1.80-1.60 ~2.7 

B' Rugocythereis the{ys 7 0.92 1.80-1.60 ~2.7 90% 

B" Poseidonamicus ocularis 2, 4, 6,7, 8, 9 10.50 1.80-1.60 ~2.7 >90% 

B'" Fallacihowellasp. B 3, 9 0.49 1.60-0.90 >1.3 

C Fallacihowellasp. A 3, 5, 7 0.15 0.90-0.55 >1.3 35-14% 

D' Legitimocytheregeniculata 1, 3, 8, 10 1.88 1.60-0.90 >1.3 70-92% 

D" Fallacihowella caligo 1, 3, 5, 6 7.44 1.60-0.55 >1.3 70-90% 

silty f. ooze 

fine to medium f. sand 

f. sand 

well sorted f. sand 

diatom/radioIarian ooze 

medium well sorted f. sand 

medium f. to coarse silty f. ooze sand 



15 

diatom/radiolarian ooze with a very low carbon content. Both 
genera were found with soft-parts intact and well-preserved 
carapaces, confirming the experimental data that ostracods 
can live also in environments with low carbonate content (DE 
DECKKER 2002). 

Krithe plays an important role in the structure of the as- 
semblages. Although not always dominant, it occurs in all the 
studied samples and the different species display adaptations 
to a broad range of ecological gradients (Tab. 4). This high 
tolerance can only partially be linked to the infaunal microha- 
bitats of the species. In fact the epibenthic Fallacihowella dis- 
plays a comparable tolerance, being common in 14 of  the 16 
samples. In particular Fallacihowella caligo is the dominant 
species in group D" but occurs in another 9 samples belong- 

ing to group D' and cluster B. The adaptation of this species 
to different ecological gradients is enhanced by its central po- 
sition in the R-mode DCA plot (Fig. 7B). Coinciding with 
the dominance of E caligo other species with lower adaptabil- 
ity such as Legitimocythere geniculata n. sp. disappear, whereas 
they become dominant when E caligo is justa co-occurring 
species as in group D'. It is not clear whether the variations in 
the dominance of E caligo are linked only to environmental 
gradients or also to the appearance of competitive species. As 
it is shown in Fig. 7B, group D' is not structured by the euri- 
plastic (adapted to broad ecological gradients) E caligo, but 
by Krithe sp. 3 which although occurring within all the 
groups characterised by low Co~g, is dominant only in group 
D ~" 

Taxonomy 

Introduction 

The monograph compiled by BRADY (1880) on specimens 
collected during the Challenger expedition regarded 221 spe- 
cies of which 143 were described for the first time, together 
with three new genera. Pupa & HUL~N6s (1976) re-studied 
the BRADV's collection and designated lectotypes for 136 spe- 
cies, adding important detail to BP, ADV's descriptions. They 
also provided figures of all the species, photographs being ta- 
ken with a 35 mm camera mounted on an optical micro- 
scope. At that time the only Scanning Electron Microscope 
available required the coating of the specimens resulting in 
permanent damage to valuable type material. For this reason, 
only eight species, picked from the original Challenger sedi- 
ment samples, were illustrated using SEM micrographs. The 
illustrations, though excellent for the time, ate often out of 
focus of do not provide enough detail so that comparison 
with the original material was necessary for several species. 
NEALE (1965: 258), stated: "In studies of ecology and distri- 
bution accurate taxonomy is a sine qua non, and in this re- 
spect the species is the most significant and important unit." 
Additionally: "Only when the species has been satisfactorily 
described and established can meaningful distribution charts 
be constructed". 

Dealing with fossil or sub-fossil Ostracoda, the Darwinian 
concept of phenic species is still the only one applicable. 
Being a morphological concept, it needs a diagnosis anda de- 
scription that is based on a detailed examination. In the case 
of ostracods, this must include internal details as well as those 
of the external carapace. During this study, problems asso- 
ciated with the comparison with existing species often oc- 
curred at three different levels: 

Genera erected in the 19th century, which are cosmopoli- 
tan spread and now include hundreds of species. These 
currently display a broad range of character variability 
simply because of the subjective interpretations by many 
authors based on the old descriptions and illustrations. In 
many cases the description of new species gives clear indi- 
cation that underlying uncertainties remain. Such genera 

are, for example, Polycope, Argilloecia, Cytheropteron, Eu- 
cythere, Krithe and Xestoleberis. 
Genera erected in the 20th century with type species de- 
scribed in the 19th century. In many cases, the species 
chosen as type was not re-described and re-examined and 
asa consequence, the definition of the new genera is very 
unclear. Such genera are Myrena, Legitimocythere and 
Pseudobosquetina. An exception is Bradleya HORMBROOK 
(1952) of which the type species Cythere arata B~DY 
(1880) was re-illustrated by BENSON (1972). 
Genera erected in the 20th century which include species 
described in the 19th century. Some of the species de- 
scribed by B~DY (1880) and MO>I~ER (1908) were more 
recently included in fossil genera without being re-de- 
scribed or re-studied. Asa  result, the concept of genera 
such as Dutoitdla and Henryhowella, had to be expanded 
to inc[ude the characters of the extant species. 

It is apparent that detailed examination of all carapace 
characters of many of the so-called 'pandemic' genera inevita- 
bly leads to the need to divide such taxa into additional, 
homeomorphic genera, within which the main differences 
must be searched in the hinge, muscle scars and development 
of the inner lamella (VAN MORK.OVEN 1962: 35). 

The following part includes the taxonomy of the ostra- 
cods recovered from 11 samples, from the S Tasman Rise and 
the Emerald Basin. In some cases, additional material from 
the shallower samples was provided by Dr. T. JELLINEK 
(Senckenberg Museum, Frankfurt am Main). 

The classification adopted herein is that of HARTMANN & 
PuPa (1974) with certain modifications. Taxonomic descrip- 
tion of the genera and/or species include all the characters re- 
cognisable externally with particular attention being given to 
the internal characters. Special care has been taken of the use 
of a terminology that is unambiguous. For the surface features 
the terminology given in SYLVESTER-BRADLEY & BENSON 
(1971) has been used. Some new terms have been used as well 
and their meaning is explained in the text. For the hinge de- 
scription the terminology proposed by GR• (1974) has 
been used. Each species has been illustrated with SEM micro- 
graphs. 
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All types and figured specimens are catalogued and 
housed in the collection of the MicropaIeontologica] Section 
of the Forschungsinstitut Senckenberg, Frankfurt aro Main 
(Germany). 

Abbreviations used: 
C/Cs = carapace/s; L/Ls = Left va]ve/s; R/Rs = Right va]ve/s; 
A = adult; A-1 = penultimate instar; A-n = other instar; PM = 
posterior margin; AM = anterior margin; PT = posterior 
tooth; AT = anterior tooth; PS = posterior socket; AS = ante- 
rior socket; MS = muscle scars; SCT = sub-central tuberc[e. 

Very rare = 1-5 va]ves 
Rare = 6-15 valves 
Common = 16-50 va]ves 
Very common = 51-100 va]ves 
Abundant > 101 valves. 
Carapaces are counted as two valves. 

Order M y o d o c o p i d a  SaRs 1866 
Suborder C l a d o c o p i n a  SaRs 1866 

Family P o l y c o p i d a e  SARS 1866 

Genus Polycope SARS 1866 

Ty p e s p e c i e s : Polycope orbicularis SARS 1866. 

R e m a r k s :  KEMPF (1986, 1995) cited more than 160 
species of Polycope, covering a time span from the Devonian 
to Recent. For most described species definitions are based on 
the soft anatomies at the expense of equivalent detail for the 
carapace morphology. Many species are known from the Ant- 
arctic and are mainly illustrated by HARTMANN (1985, 1987, 
1993) with drawings of the mil parts. There is little published 
information relating to this genus in the Recent of the Pacific 
Ocean, especially in the vicinity of New Zealand. 

AYI~ESS (1988) recorded two species ffom the Pleistocene 
of the Indian and Pacific Ocean and YaSSINI (1995) reported 
two additional species ffom the Recent of the south-eastern 
Australian Shelf. WARNE (1990) studying ostracods flora the 
late Tertiary of Victoria (Australia), stated that Polycope spe- 
cies with strongly ornamented carapace are more abundant in 
deeper-water facies than weakly ornamented species. If this 
may be true for Tertiary palaeoenvironments, the data ffom 
the Emerald Basin contradict this theory, since the two wealdy 
ornate species were found at one of the deepest stations of the 
transect (4462 m of depth). 

Polycope sp. A 
(Figs. 9A-F) 

M a t e r i a l :  1 adult C, 1 juvenile C, 2 juvenile valves. - 
SMF Xe 21452. 

D i m e n s i o n s :  L 0.67/0.62; R 0.67/0.62. 
D i s t r i b u t i o n :  Holocene of the Emera]d Basin. Rare in 

sample BX116 (4462 m). 

D e s c r i p t i o n :  Sub-round in shape, with an antero-ven- 
tral concavity. Carapace periphery with densely packed punc- 

tuation and small circular structures aligned on the ventral 
side. These structures resembling funnel potes are scattered. 
Although the carapace contained soft parts, no setae were de- 
tected exiting from these pores. Mong the outermost margin 
the surface is densely punctuate. Marginal ornamentation is 
bounded towards the interior by flat, smooth and thin ridges, 
which intersect to forma trapezoidal meshwork. These ridges 
occur on the ventro- lateral surfaces and extend to medial 
va]ve surface. They are lacking on the dorsal margin, which is 
truncate and corresponds, Internally, to an horizontal bar in 
the L and a smooth groove in the R. The groove is bounded, 
on both ventral and dorsal sides, by anti-slip bars. The mar- 
ginal zone is very narrow. Along the margin, in the R, a deep 
and smooth furrow is located to accommodate the protruding 
margin of the L. The MS were not visible. 

Re marks :  Because of its shape, this species resembles P. 
brev¨ MO>LER (1908: 82, pi. 11 figs. 6--10) from the Gauss 
Station (Antarctica). M• reported a length of 0.70 for his 
juvenile specimen and described the ornamentation as con- 
sisting of ridges and punctuation media]ly, clearly a feature 
lacking in R sp. A. This species is also similar to /?  aff. Rfre- 
quens M• (1894), as illustrated in BONADUCE et al. 
(1975: pl. 3 figs. 6-7) from the Adriatic Sea at depths exceed- 
ing 100 m. The latter reference included no additional de- 
scriptive text relating to either ornamentation or detail of the 
inner carapace. A s a  result this comparison remains subjec- 
tive. 

This species is considered autochthonous because all the 
specimens were stained with Rose Bengal and 2 Cs with soft 
parts were recovered. 

Polycope sp. B 
(Figs. 9G-L) 

M a t e r i a l :  2 adult Cs. - SMF Xe 21453. 
D i m e n s i o n s :  L 0.60-0.62/0.57-0.60; R 0.60-0.62/ 

0.55-O.57. 
D i s t r i b u t i o n :  Holocene of the Emerald Basin. Very 

rare in sample BX116 (4462 m). 

D e s c r i p t i o n : Round in shape, with a heavily punctuate 
surface. Along the outer margin, the surface is rough and is 
ornamented with an irregular network of sma]l rectangular 
meshes interspersed with scattered punctae. The remainder of 
the externa] surface is covered with round, papillate punctae. 
In correspondence with the MS the punctae are not present 
and the outline of the MS is enhanced by lines made of short 
foveolae, with the longer side parallel to each other. Internally, 
the dorsal margin is horizontal. It corresponds, in the R to a 
tiny, smooth and shallow groove bounded, on both ventral 
and dorsal sides, by anti-slip bars. Ir opens at the extremities 
towards the smooth furrow, which is slightly expanded at 
margins. In the L, the protruding margin that runs along the 
valve is truncated in correspondence of the dorsal margin 
where it enlarges, fitting the R. An additional closing me- 
chanism is located just behind it and consists of two shallow 
and elongate sockets in the L fitting the extremities of the 
anti-slip bar that runs along the inner margin of the R. MS 
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Fig.9: A-F: Polycope sp. A. 
Recent, sample BX116, Emerald Basin, off south coast South Island, New Zealand; $55~ ' E159~ ', 
4462 m. - C A: L (0.67/0.62), external view; B: hinge of L; C: detail of  the lateral ornamentation, x250; D: de- 
tail o fa  funnel pote on the outer margin, x950; E: R (0.67/0.62) external view; F: hinge oŸ SMF Xe 21452. 
G-L: Polycope sp. B. 
Recent, sample BX116, Emerald Basin, off south coast South Island, New Zealand; $55~ ' E159~ ', 
4462 m. - C G: L (0.62/0.57) externaI view; H: hinge of L; I: external expression of the central muscle scars 
and central surface ornamentation x200; J: R (0.62/0.57) external view; K: hinge of R; L: detail of the lateral or- 
namentation, x350. SMF Xe 21453. - All magnifications ate x80 unIess otherwise stated. 
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consisting of three drop shaped scars, converging towards the 
dorsal side. Their position is eccentric and shifted dorsally. 

Remarks :  This species resembles 19. suhrmeyeri HART- 
MANN (1993) from the Antarctica. This latter is slightly larger 
(0.69/0.63) and its ornamentation apparent, especially on the 
marginal ridges. 

This species is considered autochthonous because all the 
specimens were stained with Rose Bengal and 1 C was recov- 
ered with soft parts. 

mens) and display an oblique anterior rito on the L. They are 
here considered conspecific with Cytherella sp. The specimens 
illustrated by D~NGLE et al (1990) ate shorter than Cytherdla 
sp. (0.95-0.97) but have a very similar shape. Unfortunately 
his micrographs give insufficient detail about the develop- 
ment of the ornamentation around the anterior and posterior 
margins. 

Further findings of better preserved material from the 
area of study and the comparison with BRADY'S specimen 
would allow a more specific determination. 

Order Podocopida G.W. M• 1894 
Suborder P l a t y c o p i n a  SARS 1866 

Superfamily C y t h e r e l l a c e a  SARS 1866 
Family C y t h e r e l l i d a e  SARS 1866 

Genus Cytherella JONES 1849 

Type species:  Cytherina ovata ROEMER 1840. 

Cytherella sp. 
(Figs. 10A-E) 

non 1880 Cythere?. serratula BRADY: 77, pi. 43 figs. 7a-d. 
1987 Cytherella serratula. -WHATLEY & COLES: 81, pl. 

6 fig. 31. 
1990 Cytherella serratula. - DINGLE et al.: 254, Figs. 5 

A-C. 
Mate r i a l :  4 adult and 6 juvenile valves. - SMF Xe 

21454. 
D i m e n s i o n s :  R 1.12-1.25/0.62-0.70. juv. L 1.07- 

0.60. 
D i s t r i b u t i o n : Holocene of the Emerald Basin. Rare in 

sample BX147 (2177 m). 

Remarks :  This species is similar to Cythere ? serratula 
B~DY as figured by DINGLE et al. (1990) from the SE Atlantic 
at water depth range of 1000-2070 m and by WHATLEY & 
COLES (1987) from the N Atlantic at water depth range of 
2417-3022 m. BRADY erected this species for specimens col- 
lected from the Atlantic at water depths between 713 m and 
2605 m of depth. The poor i[lustrations provided by Pup, I & 
HULINGS (t 976) add little to the description of BRADY, except 
for the fact that "cytherellid type" central muscle scars can be 
recognised. The PURI & HULINGS specimens from the West 
Indies which are clearly different from those illustrated by 
BRADY for which no collection data was provided. AIELLO et 
al. (1996: pi. 6) studying Cytherdla from the Tortonian-Re- 
cent of Italy, provided SEM pictures of the lectotype and a 
paralectotype of C. serratula (BRADY) from the Recent of Cu- 
lebra Island (West Indies). Comparing rheir micrographs with 
those provided by DINGLE et al. (1990) and by WHAVLEV & 
COLES (1987), make the specific determination questionable, 
simply because of significant contrast in shape and posterior 
ornamentation. The synonymy between C. robusta COLALON- 
GO & PASiNI (1980) and C. serratula sensu WHATLEY & COLES 
(1987), as proposed by AIELLO et al. (1996) is herein consid- 
ered invalid, since the specimens from the N Atlantic ate 
much targer (1.02 contrasting with 0.77 for the Italian speci- 

Suborder Podocopina SARS 1866 
Superfamily Bairdiacea SARS 1888 

Family B a i r d i i d a e  SARS 1888 

Genus Bairdoppilata CORYELL, SAMPLE & JENNINGS 1935 

Type species:  Bairdoppilata martyni CO~VELL, SAMPLE 
& JENNINGS 1935. 

Remarks :  MADDOCKS (1969b) in her revision of Recent 
Bairdiidae, stated that Bairdoppilata is common in shallow 
waters, especially in tropical and sub-tropical regions. She also 
included in the genus B. hirsuta, B. simplex and B. villosa all 
of which BRaDY (1880) recovered during the Challenger Expe- 
dition ffom depth of 135-2475 m in much colder waters. 
For these three species MADDOCKS suggested the use of a new 
subgenus, because of the "several discordant features in the 
carapace and genital anatomy" (1969b: 67). 

Bairdoppilata sp. 
(Figs. 10F-H) 

Mate r i a l :  8 adult and 11 juvenile valves. - SMF Xe 
21455. 

D i m e n s i o n s :  L 1.32-1.37/0.92-0.97; R 1.32-1.37/ 
0.80-0.90. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Common in sample BX138 (3022 m). 

Remarks :  This species is referred to Bairdoppilata be- 
cause of small grooves observed in the L, which could mirror 
the auxiliary terminal hinge dentition typical for the genus. 
All specimens ate extremely eroded and poorly preserved and 
fragments represented most of the adults. 

This species is very similar in shape to B. simplex (BRADY) 
(1880: 51, pi. 7 figs. la-d) which was recovered at 135 m off 
Heard Island (SE of the Kerguelen Islands). BRADY reported a 
length of 1.30. Pua~ & HULiNGS (I976: 266, pi. 3 figs. 11-- 
14) designated a lectotype from the Atlantic material, which 
conformed with BKaDY'S description but larger dimensions 
(1.49/0.78-0.81). According to MADDOCKS (1969b: 77-78, 
Fig. 42) B. simplex is much longer and more slender (1.62- 
1.97/0.92-0.97), but she reported dimensions only for male 
specimens. 

The circum-antarctic distribution proposed by MAD- 
DOCKS is confirmed by HARTMANN (1997). 
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Fig. 10: A-E: Cytherella sp. 
Recent, sample BX147, South Tasman pise, offsouth coast Tasmania, Australia; $48~ ' E149~ ', 2177 
m. - juv. L (1.07/0.60); A: external view; B: internal view. SMF Xe 21454. - R (1.25/0.70); C: external view; 
D: internal view; E: external expression of the central muscle scar, x 140; SMF Xe 21454. 
F-H:  Bairdoppilata sp. 
Recent, sample BX138, South Tasman Pise, offsouth coast Tasmania, Australia; $49~ ' E151~ ', 3022 
m. - L (1.32/0.92); F: external view; G: central muscle scars, • SMF Xe 21455. - H: R (1.37/0.90); exter- 
naI view. SMF Xe 21455. 
I-K: Anchistracheles ? cf. A. ? aculeata G.W. M• 1908 
Recent, sample B X 140; South Tasman pise, off south coast Tasmania, Australia; 
$49~ ', E150~ ', 1636 m. - L (1.12/0.67); I: external view; J: internal view; K: central muscle scars, 
x200. SMF Xe 21456. - M I  magnifications ate x45 unless otherwise stated. 



20 

Family B y t h o c y p r i d i d a e  MADDOCKS 1969 

Genus Anchistrocheles BRADY & NORMAN 1889 

Type species:  Anchistrochelesfumata BRADV 1890. 

Anchistrocheles? cf. A.? aculeata G. W. MOLt.E~ 1908 
(Figs. 10I-K) 

Mate r i a l :  3 adult and 6 juvenile valves. SMF Xe 
21456. 

D i m e n s i o n s :  L 1.12/0.67; R 1.10-1.15/0.65 0.70. 
D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 

Rare in sample BX140 (1636 m). 

Remarks :  The shape of the specimens is very similar to 
that presented for Paranesidea by MADDOCKS (1969), whereas 
the MS pattern clearly indicates that they shou[d be referred 
to the genus Anchistrocheles. This is a poor[y known genus ori- 
gina]Iy based on specimens Be, aDY (i 890) recovered in coasta[ 
waters of the Fiji Islands. Ma~)DOCKS (1969a) included in the 
genus A. aculeata Mª (1908) collected at 385 m ofdepth 
at the Gauss Station, Antarctica. MOLLEa described a pitted 
ornamentation, small spines at the anterior margin, a single 
longer spine at the edge of the caudate posterior anda length 
of 1.10-1.15. The same species described by MADDOCKS 
(1969a: 113, Fig. 60M) has another spine on the anterior 
margin, smaller dimensions (0.92 mm long) and was recov- 
ered in the S Pacific at a depth of 2056 m. The marginal 
spines are broken in all the three adult specimens recovered. 
Doubts about the generic determination are expressed both 
by MADDOCKS and by HARTMANN (1997) since this species 
displays characters intermediate between Anchistrocheles and 
Paranesidea. MaDDOCKS (1976) emphasised the differences 
between A. aculeata and the other species of Anchistrocheles, 
suggesting the possibility that A. aculeata and allied species 
could be classified within the Bairdiidae. For these reasons, 
the present species is only tentatively referred to the genus An- 
chistrocheles. 

Genus Bythocypris B~DY 1880 

Type  species:  Bythocypris reniformis BRADY 1880. 

Bythocy/)ris sp. 
(Figs. 11A-C) 

Mate r i a l :  4 adult and 56 juvenile va]ves. SMF Xe 
21457-21460. 

D i m e n s i o n s :  L 1.50/0.82; R 1.37-1.30/0.65 0.67. 
D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 

Very rare in sample BX141 (1690 m). Common in samples 
BX140 (1636 m), rare in sample BX147 (2177 m) and very 
rare in sample BX153 (1874 m). 

Remarks :  This species is very similar to B. renifarmis 
B~Dv (1880: 46, pi. 5 figs. la-l) recovered in the Atlantic 
and the Pacific Ocean at sites with depths ranging from 90 m 

to 700 m. CHAPMAN (1915) recorded the same species south- 
east ofAustralia at depth around 900 m. MADDOCI<S (1969a) 
extended the depth range to 1227-3100 m in the S Atlantic 
and Indian Ocean respectively. It should be noticed that the 
specimens illustrated by MADDOCKS are 1.07-1.20 mm in 
length which agrees with the dimension of 1.09 reported by 
PuRr & HUHNGS (1976: 262, p1. 2 figs. 7-10). BP, ADV re- 
ported a length of 1.30 for his specimens, which is more in 
accord with the dimensions of the valves from the Tasman 
Sea and reported herein. Unfortunately, the studied speci- 
mens are extremely ffagile and, together with many frag- 
ments, few entire but eroded adult va]ves were recovered. Ra- 
dial pore-cana]s could not be observed and no vestibula were 
preserve& 

Superfamily C y p r i d a c e a  Barrm 1845 
Family P o n t o c y p r i d i d a e  G.W. M• 1894 

Genus Argilloecia SARS 1866 

Ty p e s p e c i e s: Argilloecia cylindrica SARS 1866. 

Remarks :  This genus was erected by SARS (1866: 17) to 
accommodate Recent specimens from the Norwegian fjords. 
MaDDOCKS (196%) described 12 species from the Recent of 
the Indian Ocean and the South Pacific. She re-described A. 
eburnea BP, ADY and of four species recovered during the Chal- 
lenger Expedition and ascribed to different genera: Aglaia cia- 
vara, Aglaia? pusilla, Aglaia? obtusata and Cytherella? tumida. 

For those species as well as for the seven species, left under 
open nomenclature, inadequate drawings and descriptions 
provided by MADDOCKS, means discrimination of specific 
characteristics is difficult. McKENZIE (1967) erected the genus 
Australoecia to include the Recent species A. victoriensª from 
Port Phillip Bay (Austra]ia). This genus differs from Argilloe- 
cia because the MS are arranged in a rosette and the va]ves are 
less inflated and weakly calcified. The specimens recovered in 
the Tasman Sea are referred to the genus Argilloecia because 
of their muscle pattern. The taxonomic relationship of both 
genera and of all the related species is not clear. On that basis, 
the species is left under open nomendature. 

Argilloecia sp. 
(Figs. 11D-H) 

Mater ia l :  21 adult and 8 juvenile va]ves. - SMF Xe 
21461-21462. 

D i m e n s i o n s :  Female L 0.65-0.70/0.30-0.32, R 0.67- 
0.72/0.37-0.40; ma]e L 0.72-0.75/0.35-0.37, R 0.67-0.70/ 
0.27-0.30. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Common in sample BX147 (2177 m) and rare in sample 
BX165 (4967 m). 

Rem a r ks: This species is referred to Argilloecia because 
the MS are organised in two parallel rows. It is close to A. 
eburnea BRADY as illustrated by BP, ADV (1880: 40, pi. 4 figs. 
1--15) recovered from the S Atlantic at 3420 m, from the 
Kerguelen Islands at 36-90 m and Christmas Harbour at 216 
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Fig. 11: A-C:  Bythocyprissp. 
Recent, sample BX140; South Tasman Rise, off south coast Tasmania, Australia; $49~ ', E150~ ', 
1636 m. - R (1.37/0.67); A: external view, x43; B: internal view, • C: central muscle scars, x245. SMF Xe 
21457. 
D-H:  Argilloecia sp. 
Recent, sample BX147, South Tasman Rise, off south coast Tasmania, Australia; $48~ ' E149~ ', 2177 
m. - female C (0.73/0.40/0.62); D: L (0.70/0.32) external view; E: internal view; F: central muscle scars of L, 
x225; G: R (0.72/0.40) external view; H: internal view. - SMF Xe 21461. 
l -N:  Sclerochilus cf. X reniformis G.W. MOLLEP, 1908 
Recent, sample BX140; South Tasman Rise, off south coast Tasmania, Australia; $49~ ', E150~ ', 
1636 m. - female L (0.77/0.35); I: external view; J: internal view; K: central muscle scars, x210. SMF Xe 
21463. - female R (0.85/0.42); L: external view; M: internal view; N: central muscle scars, x185. SMF Xe 
21463. - A l l  magnifications are x60 unless otherwise stated. 
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m of depth. As occurred commonly with the Challenger mate- 
rial, BRADY inc]uded specimens representing more than one 
species in those he nominated as r/pes and also regularly 
failed to present appropriate localir/ data. He reported a 
length of 0.77. PuRI & HUL1NGS (1976: 259, pl. 2 figs. 5--6) 
designared and figured a lector/pe from the Kerguelen [s- 
lands, slighdy larger (0.81/0.34) than BaAoY's. They failed to 
include deeper material, later isolated by MaD~)OCKS from 
Challenger col[ection residues. In her re-description, MAD- 
DOCKS (1969a) provided one illustration of the muscle scars 
(Fig. 33i) and one L outline (Fig. 8c). She also referred 
(1969a: 45) to wide and open vestibula in the descriptive text 
but illustrations of that features were not presented. Detailed 
comparison with the species of the Tasman Sea, which display 
small vestibula, was not possible. 

FamiIy P a r a d o x o s t o m a t i d a e  BaADu & NORMAN 1889 

Genus Sclerochilus SAas 1866 

Ty p e s p e ci e s : Sc[erochilus contortus (NORMAN 1862). 

Sclerochilus cE S. renifomnis G. W. MULLER 1908 
(Figs. 1 l i -N) 

Mate r i a l :  10 aduh and 3 juvenile valves. - SMF Xe 
21463-21464. 

D i m e n s i o n s :  Female L 0.77/0.35, R 0.82-0.85/0.40- 
0.42; mate L 0.82-0.85/0.35-0.37, R 0.72/0.30. 

D is t r ib u t lo n : Holocene of the South Tasman Rise. 
Very rare in sample BX153 (1874 m). Rare in sample BX140 
(1636 m). 

Remarks :  This species appears to be restricted to the 
Southern Ocean/Southern Hemisphere, concentrated around 
the Antarctic. M• (1908) reported it from the Gauss Sta- 
tion at 385 m of depth. He also reported that, S. reniformis is 
distinguished by the fact that it has fewer marginal pore-ca- 
nals than S. conmrtus. NEaLE (1967:11) compared S. renifor- 
mis with the BI~~.Du specimens of S. contortus from the Chal- 
lenger Expedition (hosted at the Natural History Museum, 
London) and concluded that the specimens from the Kergue- 
len Islands labelled as S. contortus are in fact S. reniformis. 
This species was also recorded by WHaTLEV et al. (1998) in 
Halley Bay, Antarctica. The few valves found in the Tasman 
Rise sample are only tentatively placed in S. reniformis be- 
cause they are not only larger, but also occur in more north- 
erly, deeper sites. 

Family C y t h e r a l i s o n i d a e  JELLINEK & SWANSO~ (2003) 

Genus DebissoniaJELLINEK & SWANSON (2003) 

Type species:  Debissonia pravacauda (HoI<NIBtOOK 
1952). 

Remarks :  In 1952, HOKNIBROOK erected a new genus 
Cytheralison for which he described two species: 

C. fava with valves posteriorly tapered, spines on the ante- 
rior and posterior areas, ridges on the dorsal margin and sur- 
face cells with vertical slit-like openings; 

C pravacauda with parallel dorsal and ventral margins, 
spines only around the antero-ventral margin and open sub- 
surface cells. 

Both species are characterised by the development of a fo- 
veolate tegment. The pattem of ornamentation of the tegmen 
is very characteristic, allowing easy recognition of the genus. 
Detailed observation also shows other distinctive characters, 
such as dorsal ridges and anterior and posterior spines. 

JELLINEK & SWANSON examined the type material from 
Three King Islands and divided Cytheralison into two genera, 
based on differences in overall shape, presence ofspines at the 
postero-ventral edge and the position of the caudal process : 
Cytheralison with C )Cava HORNIBROOK 1952 as type species 
and Debissonia with D. pravacauda (HoP, NmaOOK 1952) as 
type species. 

In the samples from the Tasman Sea only the genus Debis- 
sonia is represented. 

Debissonia fenestrata J~~L~N~K & SWANSON (2003) 
(Figs. 12A-H) 

Mater ia l :  71 adult and 264 juvenile valves. - SMF Xe 
21465-21467. 

D i m e n s i o n s :  Female L 0.90-0.92/0.50-0.53, R 0.90- 
0.92/0.50-0.52; male L 0.90-0.95/0.50-0.52, R 0.92-0.97/ 
0.50-0.52. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Abundant sample BX140 (1636 m), very common in samples 
BX153 (1874 m) and BX141 (1690 m). 

Remarks :  Despite the fact that the specimens presented 
herein ate slightly smaller than the dimensions of D. fenestrata 
and have less pronounced muri, the pattern of ornamentation 
of the tegment, arrangement of the ridges along the dorsal 
and ventral margin are duplicated. 

Debissonia cE D. pravacauda (HoRNIBROOK 1952) 
(Figs. 12I-R) 

Mater ia l :  5 adult and 2 juvenile valves from the Recent 
of Three Kings Island (North Island, New Zealand). - SMF 
Xe 21468. 

D i m e n s i o n s :  Female L 1.00/0.60, R 0.97-1.00/0.57- 
0.60; male L 0.95/0.55, R 0.97/0.57. 

D i s t r i b u t i o n :  Three Kings Island, off North Island, 
New Zealand. 

Remarks :  Several specimens of Debissonia from the Re- 
cent ofThree Kings Island were provided by Dr. K. M. SWAr~- 
SON. The pattern of dorsal and anterior ridges is very similar 
to D. fenestrata, whereas the presence of a 'spike-like process' 
postero-ventrally and the arrangement of the posterior ridges 
ate features of contrast. Additional[y, the hinge elements are 
all finely crenulate, a feature recognised for the first time in 
any species of Cytherallison/Debissonia. This crenulation how- 
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Fig. 12 A-H:  DebissoniafenestrataJELUNE~ & SWANSON 2003 
Recent, sample BX140; South Tasman Rise, off south coast Tasmania, Australia; $49~ ', E150~ ', 
1636 m. - male L (0.95/0.52); A: externa] view; B: interna] view; C: dorsal view. SMF Xe 21465. - male R 
(0.97/0.52); D: externa] view; E: internal view; F: dorsal view; G: interna] view of intramural and central pore 
canals, • H: intramural pote-canal, • SMF Xe 21465. 
I-R: Debissonia cs D. pravacauda (HORNmROOK 1952) 
Recent, Three Kings Island, off east coast North Island, New Zealand; courtesy of Dr. K.M. SWANSON, Univ. 
Canterbury, New Zealand. - male L (0.95/0.55); I: externa] view; J: interna] view; K: detail of anterior socket, 
• L: detail of posterior socket, • M: central muscle scars, • SMF Xe 21468. - male R (0.97/0.57); 
N: external view; O: interna] view; P: detail of  anterior tooth, • 185; Q: detail of posterior tooth, x 185; R: cen- 
tral muscle scars, x200. SMF Xe 21468. - All magnifications ate • unless otherwise stated. 



24 

ever, is so fine that it only can be observed in well preserved 
specimens. For these reasons the present specimens cannot be 
placed in D. pravacauda with certainty. 

Family Cytheruridae G.W. M• 1894 
Subamily C y t h e r o p t e r i n a e  HANM 1957 

Genus Cytheropteron SARS 1866 

Type species:  Cythere latissima NORMAN 1865 (desig- 
nated by BRADY & NORMAN 1889), not BRaDV 1867. 

Remarks :  Cytheropteron is a cosmopolitan cytherurid 
genus in which a very broad range of different morphological 
features are exhibited. KEMPF (1986, 1995) lists about 340 
species of Cytheropteron, to which the species belonging to the 
five subgenera (Eocytheropteron ALEXANDER 1933, Infracyther- 
opteron K~YE 1964, Aversovalva HORNIBROOK 1952, Kangarina 
CORYeLL & FIetDS 1937, Sr KOZWp, 1973) and species re- 
ferred to close related genera such as Kobayashiina HANA~ 
(1957b), Oculocytheropteron BATE (1972) and Lobosocytherop- 
teron ISHIZ~KI & GUNTHER (1974) should be also added. 

SARS (1866) described the species Cytheropteron convexum 
from the Christiania Fjord (Norway) and indicated this blind 
species (he very clearly stated "oculi nulli" in the description) 
as conspecific to Cythere convexa BAmD. BRADY & NORMAN 
(1889) concluded that SARS's species was not identical to 
BaIRD'S and considered ir synonymous with C. latissimum, re- 
corded in 1865 in shallow waters around England. BaTt 
(1972) erected the new genus Oculocytheropteron to include 
cytheropterine forms with well-developed eye tubercles. This 
genus was erected to accommodate the Santonian O. praenun- 
tatum from Western Australia which is also the type species. 
BATE also included in the genus many Recent species of Cy- 
theropteron, from the southern hemisphere. This genus was 
not considered by SANGU~NETTr (1979), who emended the de- 
scription of SARS such that the sighted Miocene species C. tu- 
berculatum could also be accommodate in the definition of 
Cytheropteron. Finally, HORNE & WHITTAKER (1988) after 
studying NORMAN'S material hosted in the British Museum 
designated a lectotype accompanied by good illustrations and 
a diagnosis of the genus which clearly states "eye spots ab- 
sent." 

Many species from the Recent of the Southern Ocean are 
described in general systematic papers (NeALE 1967, WHATLEV 
& AYP,~SS 1988, AYRESS 1988, HARTMANN 1989, 1993, 1997) 
and ate often left under open nomenclature. Detailed studies 
of this genus in the Recent of the South West Pacific ate lim- 
ited to the paper of SWANSON & AY~SS (1999) on Cytherop- 
teron testudo and related species (the C. testudo Group). 

Most of the authors state that Cytheropteron exhibits a 
considerable variation both in external omamentation and in 
details of the hinge. It is possibly for this reason, that WHaT- 
LEY & MASSON (1979) considered Aversovalva and Loboso- 
cytheropteron as synonyms of Cytheropteron and that HORNE 
& WHITTAKER (1988) concluded that Kobayashiina was also a 
synonym of Cytheropteron. Those three genera differ from Cy- 
theropteron mainly in the hinge structure. The hinge of the 
type-species C. latissimum (as illustrated in HORNE & WHIT- 
7AKEt~ 1988) is clear[y heterodont, consisting of an elongate 

and gently convex arch, which is, in the L, continuously den- 
ticulate. Medially these denticles are smaller and more elon- 
gate. The terminal elements are in the L short, notched sock- 
ets usually consisting of three cells widening distally. The 
hinge of Aversovalva HORNIBROOK is also heterodont but the 
bar/groove is straight and not arched and the terminal ele- 
ments ate simple teeth/sockets, additionally, it possesses a 
smooth accommodation groove over the median element in 
the L. The hinge of Lobosocytheropteron ISHIZAKI & GUNTHER 
(1974: 38) is described by those authors as "lophodont: in 
the right valve, AT rounded, bifid; posterior half of the med- 
ian element mnch thickened, a combination of tooth-socket- 
rooth-socket; and posterior tooth trilobate [ike a series of 
three toothlets.". The hinge of Kobayashiina consists in the R 
"of anterior, large, knob-like split tooth, median finely crenu- 
late furrow, and posterior tooth which consists of a row of 
small, elongate, knob-like teeth. Anterior tooth has a step like 
just below it. Median furrow has a shalIow depression at ante- 
rior termination, and has no distinct interior raised margin 
except at middle where anterior finely crenulate and arched 
part turns into straight, more or [ess coarsely crenu]ate part. 
Inside of the shell swells up so as to form elongate tooth-like 
projection at mŸ of interior margin of furrow. Hingement 
of left valve complementary, except anterior socket which has 
a prominent antislip-tooth-like projection on its inner mar- 
gin" (HANAr 1957b: 30). 

SWANSON & AVRESS (1999: 158) stated that males and fe- 
males of some species of Cytheropteron ate easily distin- 
guished, the male being less high and more elongate. On the 
contrary WHAT>EY & MASSON (1979) stated that the sexual 
dimorphism is absent or not strongly developed. I would 
agree with the second opinion since sexual distinction proved 
difficult to discriminate, at least for the material smdied here- 
in. For this reason, and because soft parts were not available, 
the distinction between males and females was not always 
possible. 

WH*TLEV & MASSON (1979) listed about 40 species of Cy- 
theropteron from the Quaternary to the Recent of Great Brit- 
ain which they proposed could be clustered into six "species 
groups" based on external carapace features. None of the spe- 
cies described herein could be easily ascribed to the those 
groups but some of them could fit the informal groupings re- 
ported in AYRESS (1988) for specimens from the Late Pliocene 
to Quaternary of the eastern Indian and south-western Pacific 
Oceans. Besides the morphological similarity, it is quite un- 
clear what is the meaning of those groups since they indude 
species geographically widespread and adapted to different 
environmental conditions (e.g. from the Mediterranean to the 
Indian Otean and from the shallow sea to the deep ocean as 
for the C acutalatum Group). 

Cytheropteron sp. A 
(Figs. 13A-N) 

Mater ia l :  120 adult and 132 juveniles valves. - SMF 
Xe 21469-21472. 

D i m e n s i o n s :  Female L 0.75-0.82/0.42-0.50, R 0.82- 
0.85/0.55-0.60; male L 0.70-0.87/0.40-0.50, R 0.75-0.87/ 
O.50-O.55. 
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Fig. 13: A-N:  Cytheropteron sp. A 
Recent, sample B X 140; South Tasman Rise, off south coast Tasmania, Australia; $49 ~ 10.84', E150 ~ 10.13', 
1636 m. 
A-E: Morphotype with small fossae and large vertical muri. - female L (0.82/0.50); A: external view; B: dorsal 
view; C: detail of the ornamentation at the postero-dorsal ridge, x112. SMF Xe 21469. - female R (0.82/0.55); 
D: external view; E: dorsal view. SMF Xe 21469. 
F-K: Morphotype with large fossae and thin vertical muri. - male L (0.70/0.40); F: external view; G: dorsal 
view. SMF Xe 21469. - female R (0.85/0.60); H: external view; I: dorsal view of the anterior toothlets, x430; J: 
dorsal view of the posterior toothlets, x430; K: detail of the hinge, x200. SMF Xe 21469. 
L-N: Morphotype with large fossae and large vertical muri. - male R (0.87/0.55); L: dorsal view; M: detail of 
the ornamentation on the dorsal part of the alar process, x95; N: detail of the ornamentation at the postero-dor- 
sal ridge, x 155. SMF Xe 21469. - A l l  magnifications ate x60 unless otherwise stated. 
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D i s t r i b u t i o n : Holocene of the South Tasman Rise. 
Abundant in sample BX140 (1636 m), common in samples 
BX141 (1690 m) and BX153 (1874 m). 

D e s c r i p t i o n :  A large species of Cytheropteron, with 
strongly asymmetric valves. Maximum length above mid- 
height at the apex of the upturned caudal process. Maximum 
height at mid-length. Dorsal margin sinuous in L, arched in 
R. Anterior margin asymmetrically rounded in L, evenly 
rounded in R. Posterior margin caudate above mid-height; 
caudal process wider in L and longer in R. Ventral margin 
obscured by the alar process. Alar process well developed, 
with shallow alar pit anda short and blunt apical spine. Sur- 
face covered with round punctae widening towards the mid- 
dle. At posterior margin, small round punctae are included 
in elongate meshes. On the alar process, meshes are sub-rec- 
tangular to sub-triangular and on the caudal process they 
display no clear pattern. The central part of the caudal pro- 
cess may be smooth. Postero-dorsal ridge situated medially 
between a double row of four deep meshes each containing 
smooth round fossae. Scattered round fossae are also visible 
on the postero-medial area and may be separated by shallow 
vertical muri. On the ventral area of the alar process, ornate 
by small punctae, three faint ridges occur. Normal pore-ca- 
nals simple and large with one extremely large at the poster- 
ior edge of the dorsal ridge. In dorsal view, maximum width 
around mid-length at the maximum convexity of the alar 
process. 

Internally: inner lame]la broad, with deep vestibula; ante- 
rior vestibulum narrow, posterior moderatdy wide. The pos- 
tero-ventraI margin bears short perpendicular ridges dividing 
the external part into 6-8 sub-rectangular meshes. Marginal 
pore-canals long, straight and simple, 8-10 anteriorly and 
4-7 posteriorly. Hinge antimerodont. In the R, the terminal 
elements consist of well-developed triplets of toothlets, the 
most external two of which are bilobate. The strong denticu- 
lation of the median sinuous element thins medially. L ele- 
ments complementary, with evident hinge ears and deep 
sockets. 

Adductor scars consisting of a vertical row of four scars 
with the lowermost small and elongate, the second lowermost 
elongate and the two uppermost elongate, slightly diverging 
anteriorly. Frontal scars consist of a posteriorly open U- 
shaped anda small circular anterior scar above it. 

Re m a r k s : The peculiar ornamentation and shape of this 
species displays a high degree of variability. The pattern of the 
basic element of the ornamentation is constant (same number 
of vertical muri and fossae) whereas their dimensions can 
vary. The different proportions of the specimens are probably 
related to sexual dimorphism. Three different morphotypes 
were recognised and are illustrated in Fig. 13: 

- with small fossae and large vertical muri (A-E) 
- with Iarge fossae and thin vertical muri (F-K) 
- with large fossae and large vertical muri (L-N) 

C sp. A differs from U. sp. B in the shape of the alar pro- 
cess, which is more developed in C sp. A to the extent that it 
obliterates the ventral margin on both valves. This species do 
not fit any of the groups reported by AYp, ESS (1988). 

Cytheropteron sp. B 
(Figs. 14A-F) 

Mater ia l :  41 adult and 65 juveniles valves. - SMF Xe 
21473-21475. 

D i m e n s i o n s :  Female L 0.87-0.90/0.47-0.50, R 0.72- 
0.85/0.47-0.50; male L 0.72-0.82/0.42-0.47, R 0.72-0.80/ 
0.42-0.45. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Very common in sample BX153 (1874 m) and common in 
sample BX141 (1690 m). 

D e s c r i p t i o n :  A large specms of Cytheropteron with 
strongly asymmetric valves. Maximum length above mid- 
height at the apex of the caudal process. Maximum height 
medially. Dorsal margin sinuous in L, arched in R. Anterior 
margin asymmetrically rounded in L, evenly rounded in R. 
Posterior margin with caudal process above mid-height, up- 
turned in the L. Ventral margin straight, partially obscured 
by the ventral ala. Alar process well developed, with deep alar 
pit anda  strong, laterally directed, apical spine. On ventral 
parts of the alar process three blade-like ridges occur, the low- 
ermost being the more prominent and which partially covers 
the ventral margin. Surface covered by a complex array of 
round fossae and small punctae. Punctae located marginally, 
organised in polygonal meshes and separated by flat and 
smooth muri, particularly evident on the alar process. Punc- 
tae found on the tip of the caudal process slightly larger. On 
the remaining external surface large round fossae are scat- 
tered, each possessing 5-6 oval depressions encircling a single 
round hollow. At the posterior cardinal angle, four sub-rec- 
tangular meshes form a horizontal row below the small pos- 
tero-dorsal ridge. Ventral surface with small punctae which, 
near to the ventral margin, are arranged in sub-rectangular 
meshes. Normal pore-canals are simple and large. In dorsal 
view, maximum wi&h at apical spine and alar process with a 
slight anterior bulge. 

Internally: inner lamella broad with deep vestibula, ante- 
rior vestibulum very reduced, posterior wide. The postero- 
ventral margin with a flange carrying short perpendicular 
ridges. Marginal pore-canals long, straight and simple, 8-10 
anteriorly and 4-7 posteriorly. Hinge antimerodont. In the 
R, terminal elements consist of well devdoped triplets of 
toothlets; the median arched element is strongly denticulate, 
with denticles becoming wider and shorter towards medially. 
L elements complementary with evident hinge ears. 

Adductor scars consisting of a vertical row of four scars 
with the lowermost oval, the second lowermost elongate, the 
second uppermost elongate and S-shaped and the uppermost 
oval. Frontal scars consists of one posterior oval-shaped and 
one small, circular anterior scar antero-dorsally. 

Re marks:  Although many adult specimens of this spe- 
cies were recovered, most of them were corroded. On Figs. 
14A-F a non-eroded female R and an eroded male L are iqg- 
ured. There ate some minor differences in the ornamentation, 
which herein are attributed to the different preservation states 
and sexual dimorphism. Only six well preserved Rs were re- 
covered. Because of the poor preservation and of the uncer- 
tainty relating to variations in ornamentation, this taxon has 
been left under open nomenclature. 
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Fig. 14: A-F: Cytberopteron sp. B 
Recent, sample BX141; South Tasman Rise, off south coast Tasmania, Australia; $49~ ', 
E149~ ', 1640 m. - male L (0.82/0.47); A: external view; B: dorsal view. SMF Xe 21473. - female 
R (0.72/0.47); C: external view; D: central muscle scars, x176; E: detail of  the ornamentation with or- 
nate sub-round fossae, x468; F: detail of  the ornamentation at the alar process showing the sub-rectan- 
guiar meshes including small round punctae and the sub-round fossae, • SMF Xe 21473. 
G-N:  Cytheropteron dibolos n. sp. 
Recent, sample BX140; South Tasman Rise, off south coast Tasmania, Australia; $49~ ', 
E150~ ', 1636 m. - female L (0.60/0.37), holotype; G: external view; H: internal view; I: dorsal 
view; J: detail of the apex of  the alar process, x300; K: central muscle scars, • SMF Xe 21476. - fe- 
male R (0.60/0.37), paratype; L: external view; M: internal view; N: dorsal view. SMF Xe 21477. 
O-S: Cytheropteron sp. C 
Recent, sample BX140; South Tasman Rise, off south coast Tasmania, Australia; $49~ ', 
E150~ ', 1636 m. - female L (0.57/0.40); O: external view;. P: dorsal view. SMF Xe 21481. - fe- 
male R (0.55/0.37); Q: external view; R: internal view; S: dorsal view. SMF Xe 21481. -Al1 magnifica- 
tions are x56 unless otherwise stated. 
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This species is tentatively included in the C pneumatopo- 
tanus Group sensu AVRESS (1988: 512-513). This group is 
supposed to be endemic to the Australasian/Western Pacific/ 
Eastern Indian Oceans region. 

Cytheropteron dibolos n. sp. 
(Figs. 14G-N) 

1988 Cytheropteron sianae SMITH 1983.-  AYmr 498, pi. 
17 figs. 15-17. (= nomen nudum) 

D e r i v a t i o n  o f  name:  From the Greek adjective dibo- 
los = two pointed; referring to the double spines on the alar 
process. 

H o l o t y p e :  Female L (0.60/0.37), Figs. 14G-K. - SMF 
Xe 21476. 

Pa ra types :  49 adult and 39 juveniles valves. - SMF Xe 
21477-21480. 

D i m e n s i o n s  (ofparatypes): Female L 0.55-0.60/0.35- 
0.37, R 0.57-0.60/0.35-0.37; male L 0.57-0.62/0.30-0.35, 
R 0.57-0.60/0.32-0.35. 

Type loca l i tys :  RV SONNEcruise no. SO 136, site 30 
station 140; box-corer samp[e from the S Tasman Rise, off S 
Tasmania, Australia, at 1636 m water depth; $49~ ', 
E150~ '. 

D i s t r i b u t i o n : Holocene of the South Tasman Rise. 
Rare in samples BX141 (1690 m) and BX153 (1874 m), 
common in sample BXl40 (1636 m). 

D i a g n o s i s :  Sub-ovate in shape with elongate punctae 
on the median part of the surface and smooth extremities. 
Weakly developed alar process with deep alar pit and two api- 
cal spines which are separated by a vertical furrow. 

D e s c r i p t i o n : A medium sized species of Cytheropteron. 
Maximum length at mid-height, maximum height medially. 
Dorsal margin evenly arched. Anterior margin asymmetrically 
rounded. Posterior margin caudate at mid-height, slightly 
concave above. Ventral margin sinuous. Alar process weakly 
developed, with deep alar pit and a strong laterally directed 
apical spine. Postero-ventrally to the alar process, a second 
horizontally-directed spine occurs. These two spines are sepa- 
rated dorsally, by a vertical deep furrow which ends slightly 
below carapace mid-height. Ventrally alar process with two 
blade-like ridges, the uppermost of which carries a second 
spine on the posterior edge. The ventral-most part of the cau- 
dal process, just below the apical spines of the ala, with three 
round fossae. Carapace margin smooth, remaining surface re- 
ticulate with vertical elongation of meshwork exaggerated ver- 
tically. Short ridge at posterior cardinal angle, extending to 
the anterior angle in the R. Normal pore-canals simple and 
scattered, a row of four parallel to the alar margin. In dorsal 
view, maximum width at apical spine. 

Internally: inner lamella of moderate width, with vestibu- 
la very close to the internal surface of the valves. Anterior ves- 
tibulum small, posterior vestibulum narrow. The postero-ven- 
tral margin with flange, bearing perpendicular short ridges, 
which divide the flange in seven elongate meshes. Marginal 
pore-canals very short, straight and simple, six anteriorly and 
four posteriorly Hinge antimerodont. In the R, terminal ele- 

ments faintly lobate whereas the median arched element is 
strongly denticulate, with thin denticles medially. L elements 
complementary. 

Adductor scars consisting of a vertical row of four scars 
with the lowermost oval, the lower middle elongate and 
boomerang-shaped, the upper two dumbbell-shaped and the 
uppermost very thin and small. The frontal scars consist of a 
posterior V-shaped scar and probably a small circular dorsally. 

Remarks :  C. sianae as illustrated by Avi~ss (1988: 498, 
pi. 17 figs. 15-17) in his unpublished PhD thesis, is a syno- 
nym of this new species. AYp, ESS named his specimens aftera 
species described by SMITH (unpublished Ph.D. thesis). Since 
those theses have not been published and those description 
were not formally published (see also KEMPF 1986, 1995) the 
name is invalid and is therefore not used herein. AYRESS found 
only six specimens of this species in the Pleistocene of the In- 
dian Ocean. Although his specimens ate smaller (0.42/0.24) 
the description of the peculiar apex of the alar process, the 
shape, ornamentation and the internal features are the same 
as those I attribute to C dibolos n. sp. This species is included 
in the C. acutalatum Group sensu AYi~ss (1988: 491). 

This species resembles C. massoni WI-taTLEY & COLES 
(1987: 63, pl. 2 figs. 15--17) which is, however, more slender 
and lacks the double spine at the alar apex. ;moreover the de- 
licate punctate ornamentation is only weakly developed. It 
was recovered from the Lower Pliocene and Quaternary of 
the N At[antic. 

It is also very dose to C. hamatum SARS sensu WHATLEY & 
MASSON (1979: 236, pi. 3 figs. 4, 8, 11-13) from the Qua- 
ternary of the NE Atlantic. I have some doubts about the sy- 
nonymy between the two species. WHATLEY ~~�91 MASSON exam- 
ined material from the NORMAN collection, taking into ac- 
count that BKa, Dy & NORMAN (1889) included C. vespertilio 
in C. hamatum. It is not clear whether the slide they studied 
and which was labelled "Stoksund, Norway", was also labelled 
C. hamatum, or if the latter reflects the opinion of those 
authors, without checking the type material. However, exami- 
nation of the description and of the plates of SARS (1928: 
226, pi. 104 fig. 2) in his "An account on the Crustacea from 
Norway" is instructive. The two species exhibit contrasting 
dorsal outlines, apical spines and alar processes which show 
significant differences in shape. In fact, the SAe, S species has a 
hamiform spine (hence the name) as opposed to a straight 
simple spine found on the other species, which also bears a 
second spine on the posterior side of the ala. AYp, ESS (1988: 
476-478, pi. 16 figs. 14-18) tentatively assigned specimens 
from the Pleistocene of the Pacific and Indian Ocean to C. 
hamatum following conclusions reached by WHaTLEY & MAS- 
SON. The two species differ in the outline, the taxon from the 
Atlantic being more slender. Significantly, the dimensions gi- 
ven by WHATLEY & MASSON (0.52--0.58/0.31--0.34) do not 
correspond to those measured by this author from the plate 
(0.51-0.53/0.25-0.28). In the description provided by AVR- 
ESS, the double apical spine is not mentioned whereas in the 
illustrations this feature is highlighted by the deep vertical 
furrow described by AYRESS as one of the fossae, extending 
onto the posterior alar surface. Compared with C. dibolos n. 
sp., it has a more pronounced surface ornamentation, lacks 
the dorsal ridge on the R, and has a different apex on the alar 
process. 
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C. bispinosa DING>E (1984) from the Falkland Plateau dis- 
plays the same double spinosity, but displays a total[y differ- 
ent hinge (straight crenulate median and smooth terminal ele- 
ments) and in this author's opinion is more dose[y allied to 
Aversovalva. 

Cytheropteron sp. C 
(Figs. 140-S) 

Mater ia l :  9 adult valves. - SMF Xe 21481-21484. 
D i m e n s i o n s :  Female L 0.55-0.57/0.37-0.40, R 0.55- 

0.57/0.37-0.40. 
D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 

Very rare in samples BX140 (1636 m), BX141 (1690 m), 
BX153 (1874 m), rare in sample BX138 (3022 m). 

D e s c r i p t i o n :  A small sub-ovate species of Cytheropter- 
on. Maximum length above mid-height, maximum height 
medially. Dorsal margin gently arched. Anterior margin 
asymmetrically rounded. Posterior margin caudate at mid- 

�9 height. Ventral margin asymmetrically arched, with expanded 
posterior half. Alar process weakly developed, cone-shaped 
with a strong apical spine. Surface smooth except for the cen- 
tral area where large circular punctae occur. On the postero- 
ventral margin a single row of large elongate punctae runs 
parallel to the outer margin. Normal pore-canals simple and 
very thin. Ventral surface of the alar process smooth. In dorsal 
view, triangular in shape, maximum width at the apical spine. 

Internally: inner lamella moderately wide, with narrow 
vestibula close to the internal surface of the valves. Anterior 
and posterior vestibula narrow. Marginal pore-canals straight 
and simple, 4 anteriorly and 3 posteriorly, which alternate 
with an equivalent number of false canals. Hinge antimero- 
dont. R terminal elements consist of small trilobate teeth; 
groove slightly convex and faintly denticulate. L elements 
complementary. 

MS could not be studied due to the poor preservation of 
the material. 

Remarks :  This species is very similar to C. paucipuncta- 
tum WHATLEV & COLES (1987: 63, pi. 2 figs. 18--20) from 
the Quaternary of the Atlantic. The latter is smaller and nar- 
rower (0.42/0.24), has smaller and scattered punctae up to 
the dorsal margin and round punctae on the postero-ventral 
margin. This species was recorded by Av~ss (1988: 463, pL 
16 figs. 4-5) from the Pleistocene of the Indian and Pacific 
Ocean and was also figured as Cytheropteron sp. 1 by WHAT- 
LEY & AY~SS (1988: pl. 1 figs. 6a-b). AYR~SS (1988) in bis re- 
marks indicated there were similarities between C. paucipunc- 
tatum and the unpublished more rotund species C. adaman- 
teus, which would better fit with C. sp. C. Because of a lack 
of specimens, this species has been left under open nomencla- 
ture in the present study. 

This species is tentatively included in the C bathypacifica 
Group sensu AY~SS (1988: 450-451), which is a diverse 
group, widespread from the North Atlantic Ocean to the 
Southwest Pacific Ocean. 

Cytheropteron sp. D 
(Figs. 15A-C) 

Mate r i a l :  17 adult and 5 juvenile valves. - SMF Xe 
21485-21486. 

D i m e n s i o n s :  Female L 0.70-0.72/0.37-0.40, R 0.65/ 
0.40; male L 0.67-0.70/0.35-0.37, R 0.65-0.70/0.37-0.40. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Common in sample BX153 (1874 m). 

D e s c r i p t i o n :  A large species of Cytheropteron. Valves 
moderately calcified. Maximum length above mid-height, 
maximum height at anterior cardinal angle. Valves elongate 
with arched dorsal margin. Anterior margin asymmetrically 
rounded with thin marginal rim. Posterior margin with med- 
ial caudal process better which is developed in L. Postero-ven- 
tral margin obscured by the alar process. Alar process moder- 
ately developed, with shallow sub-central alar pit, from which 
two fiar ridges originate. Blunt terminal spine. Posterior dor- 
sal ridge present at the cardinal angle. Surface of the valves or- 
nate with many small punctae which decrease in size towards 
the valve margins. On the alar process the punctae forro two 
rows, separated in the middle of the process by a smooth 
band. Normal pore-canals simple and narrow. Ventral surface 
of the alar process with three secondary ridges, protruding at 
posterior. The most dorsal of the ridges is visible also in lat- 
eral view, giving the appearance of a double spinosity at the 
posterior edge of the ala. In dorsal view, maximum width 
medially. Alar process truncate posteriorly, forming a step-like 
connection with the most protruding ventral ridge. 

Internally: dorsal margin arched, anterior margin asym- 
metrically rounded, ventral margin slightly concave in the 
oral region. Along the posterior half of the ventral margin a 
row of 6 sub-rectangular meshes occurs. Anterior vestibulum 
well developed, posterior vestibulum narrow. Radial pore-ca- 
nals sinuous, about 7-9 anteriorly and 3-4 posteriorly. 

Hinge antimerodont, similar to that described for C. ca- 
putanatinum n. sp. but with larger terminal elements. 

Adductor scars consisting of a vertical row of four scars 
with the uppermost being elliptical whereas the lower three 
are elongate and the lower middle displaying an anterior ex- 
pansion. The frontal scars consist of a V-shaped posterior and 
a circular anterior slightly above it. 

Remarks :  This species differs from C. caputanatinum n. 
sp. in the smaller punctae, the less arched R dorsal margin, 
the presence of well-developed and protruding ridges on the 
ventral side and the stepped posterior outline in dorsal view. 
It differs from C. sp. E in slightly smaller dimensions, the 
more uniformly distributed smaller punctae and the slender 
caudal process. 

C. sp. D is very similar to C. planaltum GUERNET (1985: 
286, pi. 4 figs. 4--5) described from upper and middle Eocene 
sediments from the Indian Ocean. C. planaltum is smaller, 
has more uniformly distributed punctae and a small ridge on 
the ocular sinus. GUERNET described the hinge as: a median 
crenulate element and two marginal elements, sockets or 
teeth, in opposite direction to that of the median element 
and, apparently, not lobate (translated ffom the French), 
which brings into question the determination that this taxon 
belongs in Cytheropteron. 
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Fig. 15: A-C: Cythe,vpteron sp. D 
Recent, sample BX153, South Tasman Rise, off south coast Tasmania, Australia; $47~ ' 
E147~ ', 1874 m. - male L (0.70/0.37); external view. - SMF Xe 21485. 
male R (0.65/0.37); a) externa] view; b) dorsal view. SMF Xe 21485. 
D-O:  Cytheropteron caputanatinum n. sp. 
Recent, sample BX147, South Tasman Rise, off south coast Tasmania, Australia; $48~ ' 
E149~ ', 2177 m. - female L (0.72/0.45), paratype; D: externa] view; E: interna] view; F: dorsal view 
G: detail of the posterior elements of the hinge, x208; H: detail of the anterior elements of the hinge, 
x208; I: detail of the anterior marginal denticles, x240; J: detail of the posterior part of  the alar process, 
x 145. SMF Xe 21488. - female R (0.65/0.45), holotype; K: externa] view; L: interna] view; M: detail of 
the posterior elements of  the hinge, x208; N: detail of the anterior elements of  the hinge, x208; O: central 
muscle scars, x208. SMF Xe 21488. 
P-R: Cytheropteron sp. E 
Recent, sample BXI40; South Tasman Rise, off south coast Tasmania, Australia; $49~ ', 
E150~ ', 1636 m. - male L (0.70/0.40); P: externa] view. SMF Xe 21493. - male R (0.65/0.42); Q: 
external view; R: dorsal view. SMF Xe 21493 . -  AII magnifications are x58 unless otherwise stated. 
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It is included in the C. pneumatopotanus Group as de- 
scribed in Av~ss (1988: 512-513). This group is supposed 
to be endemic to the Australasian/Western Pacific/Eastern In- 
dian Oceans region. 

Cytheropteron caputanatinum n. sp. 
(Figs. 15D-O) 

D e r i v a t i o n  o f  name:  Composed oftwo Latin words, 
the noun caput = head and the adjective anatinus = of a duck; 
referring to the shape of the valves which resemb[es, in out- 
line, the profile of a duck. 

H o l o t y p e :  Female R (0.65/0.45), Figs. 15K-O. - SMF 
Xe 21487. 

Para types :  158 adult and 123 juvenile valves. SMF 
Xe 21488-21492. 

D i m e n s i o n s  (of paratypes): Female L 0.65-0.72/0.40- 
0.45, R 0.65-0.75/0.45-0.47; ma[e L 0.72-0.75/0.37-0.40, 
R 0.67-0.77/0.45-0.47. 

Type toca l i ty :  RV SONNEcruise no. SO 136, site 30, 
station 147; box-corer sample from the S Tasman Pise, off S 
Tasmania, Australia, at 1690 m water depth; $48~ ', 
E149~ '. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Rare in sample BX141 (1690 m); common in sample BX153 
(1874 m); very common in sample BX147 (2177 m); abun- 
dant in sample BX140 (1636 m). 

D iagnos i s :  Sub-ovate in shape with surface covered 
with large, round punctae. Anterior margin finely denticulate. 
Weakly developed alar process with deep alar pit. 

D e s c r i p t i o n :  A large, inequivalve species of Cytherop- 
teron. Valves well calcified. Maximum length just below mid- 
height, coinciding with the edge of the caudal process, maxi- 
mum height at anterior cardinal angle. L elongate-ovate with 
dorsal margin gently arched. R ovate, with dorsal margin 
arched and sloping abruptly towards the anterior. Anterior 
margin asymmetrically rounded with 4-8 small on the ventral 
half. Posterior margin strongly caudate just below mid-height. 
Caudal process large and better developed in L, with two 
rows of punctae parallel to the dorsal and ventral margins, 
otherwise smooth. In lateral view, ventral margin partially ob- 
scured by the alar process. Alar process well developed, 
smooth at the edge with sub-central deep alar pit from which 
two faint longitudinal ridges extends anteriorly and poster- 
iorly respectively and forma boundary between the smooth 
and punctate areas of the alar process. Apex spinose. Short 
dorsal ridges at both cardinal angles in L, only at posterior in 
R. Remainder of the valve punctate. Punctae smooth and 
round, those on the dorsal margin and on the caudal process 
are smaller. Normal pore-canals simple. Ventral surface of the 
alar process with faint punctae and four horizontal ridges. In 
dorsal view, maximum width at the anterior third. 

Internally: dorsal margin arched; anterior margin asym- 
metrically rounded; ventral margin concave in the mouth 
area. Along the posterior half of the ventral margin a row of 
6-7 sub-rectangular meshes is located. Anterior vestibulum 
wide, posterior vestibulum narrow. Radial pore-canals straight 
but curved at extremities about 7 anteriorly, 3-4 posteriorly. 

At anterior they are concentrated ventrally where they exit 
through small denticles. 

Hinge antimerodont. Terminal elements consisting of 
three small elongate teeth/sockets; median elements continu- 
ously denticulate. The sub-central part of the bar with small, 
flat denticles. In the R, a well-developed anti-slip bar extends 
between the two cardinal angles. 

MS consisting of a vertical row of four adductor and two 
distinct frontal scars. The lowermost adductor is oval, the sec- 
ond is dumbbell-shaped, the third is elongate with posterior 
swelling, the uppermost is oval. The frontal scars consist of 
an elongate posterior scar, tilted in an 45 ~ angle the adductors 
anda small and round anterior scar. In some juveniles these 
two scars are very close to each other, creating an asymmetri- 
cal V. 

R e m a r k s : This new species does not fit the definition of 
the C. testudo Group as reported in SWaNSON & AYP, ESS 
(1999) because of the deep alar pit, the spiny posterior edge 
of the alar process which is not parallel to the ventral margin. 
It is included in the C pneumatopotanus Group sensu AYRESS 
(I988: 512--513). This group is supposed to be endemic to 
the Australasian/Western Pacific/Eastern Indian Oceans re- 
gion. 

Ir is similar in its shape and ornamentation to species of 
C. from the Late Eocene of New Zealand, and in particular 
to C. sp. 1 AYRESS (1996: 17, pi. 1 fig. 12) and C. sp. 1 AvaEss 
(1994: Fig. 12). C. caputanatinum n. sp. differs from both in 
its larger dimensions and equal size of the punctae. 

C. caputanatinum n. sp. is also similar to Oculocytheropter- 
on mascarade AY~ss & RATHBUm, a (as published by Wfr162165 
et al. 1998: 122-123, pi. 3 figs. 5-6) which yet displays an 
ocular node, a less sinuous dorsal margin of the R and punc- 
tae of different sizes. C. caputanatinum n. sp. differs from Cy- 
theropteron abyssorum BRADV (sensu WHATLEY et al. 1988: 181, 
pi. 3 figs. 5--7) because the new species displays larger punc- 
tae, a round alar process in dorsal view anda denticulate ante- 
rior margin. Moreover, C. abyssorum displays an upturned 
caudal process on both valves. 

Cytheropteron sp. E 
(Figs. 15P-R) 

Mate r i a l :  13 adult and 12 juvenile valves. - SMF Xe 
21493-21494. 

D i m e n s i o n s :  Female L 0.75/0.42, R 0.72/0.45; male L 
0.67-0.70/0.37-0.40, R 0.65-0.70/0.42-0.45. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Very rare in sample BX141 (1690 m); common in sample 
BX140 (1636 m). 

D e s c r i p t i o n :  A large species of Cytheropteron. Valves 
weakly calcified. Maximum length above mid-height, maxi- 
mum height at anterior cardinal angle in L, at mid-length in 
R. L elongate sub-rectangular with dorsal margin gently 
arched. R ovate, with dorsal margin gently arched. Anterior 
margin asymmetrically rounded with thin marginal rito. Pos- 
terior margin with medium-sized caudal process located 
medially. Caudal process up-turned in R. In lateral view, ven- 
tral margin partially obscured by the alar process. Alar process 
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well developed, with deep, triangular pit, with peripheral 
ridge. Apex blunt and spinose. Dorsal ridge more evident in 
posterior hals Surface of the valves composed of puncrae and 
flat muri. On the alar process the muri form sub-rectangular 
meshes enclosing small punctae. This type of ornamentation 
is duplicated on all the remainder of the carapace except that 
the muri merge to form irregular meshes, i.e. more triangular 
at posterior, and elongate at anterior. The central part of the 
lateral surface, between the dorsal ridge and the region imme- 
diately above the ala, lacks the muri and has much larger 
punctae so that the dimensions of the punctae are decreasing 
from the centre to the margins of the valves. Normal pore-ca- 
nals simple, large and funnel type. Ventral surface of the alar 
process with small punctae organised in po[ygonal meshes 
and separated by slightly raised ridges. In dorsal view maxi- 
muro width at mid-length. Alar process truncate at posterior. 

Internally: ventral margin concave around the oral region. 
Anterior vestibulum wide, posterior vestibulum narrow. Ra- 
dial pore-canals straight, 6 anteriorly and 3 posteriorly. 

The antimerodont hinge could not be studied in detail 
because of poor preservation of the specimens. MS observed 
only in an adult L; identical to those described for C. caputa- 
natinum n. sp. 

R e m a r k s :  This species is very similar to C. sp.1 AY~SS 
(1998: Fig. 12). The main difference between C. sp. E and C. 
sp.l is the presence of spines on the antero-ventral margin in 
C. sp. 1 (which may be eroded in the specimens studied here- 
in due to bad preservation) and the more developed and up- 
turned caudal process of C. sp. E. 

C. sp. Eis  distinguished from C. caputanatinum n. sp, by 
its surface ornamentation, different valve and alar process 
shape. It also displays minor contrasts in the arrangement and 
type of normal and marginal pores. The few specimens recov- 
ered and poor preservation prevented a more specific taxo- 
nomic determination. 

This species is included in the C. pneumatopotanus Group 
as described in A~~Ess (1988: 512-513). This group is sup- 
posed to be endemic to the Australasian/Western Pacific/East- 
ern Indian Oceans region. 

Genus Pelecocythere ATHERSUCH 1979 

Ty p e s p e c i e s : Pelecocythere sylvesterbradleyi ATHERSUCH 
1979. 

R e m a r k s :  This genus was originally erected on Recent 
specimens from the NE Atlantic, off SW Ireland, at depths of 
3680-3697 m. The species known from Miocene to Qua- 
ternary show a broad geographic distribution (Tab. 5). 

Cytheropteron? trinidadensis VAN DEN BOLD (1960) was re- 
ferred to Pelecocythere by WHATLZY & COLES (1987) without 
indications that VAN DEN BOLD's type material from the Eo- 
cene-Miocene of Trinidad had been re-examined. The de- 
scription of the MS given by VAN DEN BO>D (1960: 176-177, 
pi. 5 figs. 5a-c) is in contrast to that presented by ATHERSUCH 
for the type species. Unfortunately internal feature was not 
described for either P. galleta or P. purii, however the descrip- 
tions of the other species indicate this as a very variable char- 
acter in which adductor may be divided or not and the frontal 
scars divided or trilobate. Another species which probably be- 
longs to Pelecocythere was figured (without formal description) 
as Eocytheropteron by BENSON (1975b: Fig. 9/3). 

Pelecocythere sp. 
(Figs. 16A-B) 

non 

non 

1988 Pelecocytheresp.- WHATLEY & Arvar 739 ff, pl, 
2 fig. 8b. 

1988 Pelecocythere sp. - WHaTLEu & AYm~ss: 739 ff, pi. 
2 fig. 8a. 

1988 Pelecocythere robusta DOWNING 1985. -- A ~ s s :  
666-668, pi. 24 figs. 4-5. (= nomen nudum) 

1988 Pelecocythere robusta DOWNING 1985. -- A~SS:  
666-668, pi. 24 figs. 3-8. (= nomen nudum) 

1988 Pelecocythere robusta DOWNING 1985. -- AYRESS: 
666--668, pi. 24 fig. 6. (= nomen nudum) 

M a t e r i a l :  5 adult and 2 juveniles valves. - SMF Xe 
21495-21496, 

D i m e n s i o n s :  Female L 0.60-0.65/0.42-0.50, R 0.65/ 
0.42. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Very rare in samples BX141 (1690 m) and BX153 (1874 m). 

D e s c r i p t i o n :  Strongly asymmetric valves, with the L 
much higher than the R. Dorsal margin arched in the L, 
straight in the R. Anterior rounded with a smooth rito, pos- 
terior bluntly pointed. Ventral margin slightly rounded and 
partially obscured by alar process. Maximum length slightly 
above mid-height; maximum height medially in L and at 
anterior cardinal angle in the R. Maximum width at mid- 

Table 5: Species of Pelecocythere from the Quaternary and their distribution. 

Pelecocythere author locality clepth [m] 

sylvesterbradleyi ATHERSOCH 1979 NE Atlantic 3680-3697 

purii N~LE 1988 NE Atlantic 4000-5000 

foramena WHATLEY & COLES 1987 N Atlantic 

galleta WHATLEV, CHADW~CK, COXILL & TOY 1988 S Scotia Sea 1408 

robusta AYmr 1988 Indian & Pacific 

sp. AYp, Ess & WHATLEu 1988 Indian & Pacific 
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Fig. 16: A-B: Pelecocythere sp. 
Recent, sample BX14I, South Tasman Pise, off south coast Tasmania, Australia; $49~ ', E149~ ', 
1690 m. - female L (0.65/0.50); external view. SMF Xe 21495. - female R (0.65/0.42); external view. SMF Xe 
21495. 
C-I: Pelecocytheregalleta WHATLEY, CHADWICK, COXlLL & TOY 1988 
Recent, sample BX156; South Tasman Pise, off south coast Tasmania, Australia; $47~ ', E149~ ', 
3208 m. - female L (0.67/0.47); C: external view; D: internal view; E: dorsal view. SMF Xe 21497. - female R 
(0.67/0.42); F: external view; G: internal view; H: dorsal view; I: detail of  the central muscle scars, x255. SMF 
Xe 21497. Al1 magnifications are x 85 unless otherwise stated. 
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length. Surface covered by a faint reticulation consisting of 
polygonal meshes. Each mesh contains 10-14 circular pits. 
On the muri, large sieve-type pores occur both in disjunctive 
and conjunctive positions. Alar process smooth and without 
spines extending ventrally, starting from the anterior rim to 
just forward of the caudal process. Alar process carinate dor- 
sally with faint, short perpendicular ridges. Three secondary 
ridges are located on the ventral side of the ala, more promi- 
nent and blade-like shaped in the posterior half. Along the 
dorsal outline of the L, a narrow area with short, vertical 
ridges is developed, corresponding with the median hinge ele- 
ment. 

Internally: dorsal margin arched in the L and straight in 
the R, ventral margin concave in the oral region. Vestibula 
not developed, calcified inner lamella wider anteriorly, selvage 
strong, flange moderately wide. Marginal pore-canals few and 
slightly sinuous, 6-8 anteriorly, 4-5 posteriorly. Hinge anti- 
merodont. In the R posterior element very elongated and lo- 
bate (4-6 lobes). The AT is less lobate (4 lobes) and more 
prominent tban the PT. Median groove not pronounced, 
smooth and narrow. Median bar smooth. Above the median 
bar, a wide groove occurs to accommodate the dorsal margin 
of the R. The groove extends from the centre of the posterior 
element to the centre of the anterior. 

The MS consist of four adductor scars arranged in a verti- 
cal row. The lowermost scar is oval shaped, the two middle 
scars are elongate, the upper one bean-shaped to clover- 
shaped. Antennular scar open U-shaped with the asymmetri- 
cal wings pointing to anterior. The upper wing can be smal- 
ler, forming an 8-shaped frontal scar. 

Remarks :  This species is in some characters identical to 
one of the specimens of Pelecocythere sp. recovered by WHAT- 
LEY & AV~SS (1988: pl. 2 fig. 8) from the Indian Ocean. The 
two specimens they illustrated belong to two species differing 
for the shape of the alar process and the ornamentation of the 
dorsal margin. Only the specimen figured in fig. 8b is re- 
garded by the present author as conspecific with the speci- 
mens from the South Tasman Rise, because of the similar nar- 
row dorsal area with short, vertical ridges and the shape of the 
alar process. 

AvP~SS (1988: 666-668, pl. 24 figs. 4-8) reported in his 
uBpublished thesis the species P. robusta which was described 
by DOWNING (1985) in her unpublished thesis. Since those 
theses have not been published and the description were not 
formally published (see also KEMPF 1986, 1995) the name is 
invalid and is therefore not used herein. I t is  also clear from 
AY~ss illustrations that included in that assemblage were spe- 
cimens representative of species other than 19. robusta. This is 
also apparent from his description of/? robusta, in which the 
alar process is described as variable from "blade-like flush" to 
"thick rim rounded in cross-section". AYRIr also noted that 
the two morphotypes were isolated geographically since forms 
with rimmed carina occurred between 2052 m and 3341 m 
of depth, whereas those with blade-like carina were found at 
depths of 1253-1591 m. He also reported two more findings 
of P. robusta at 4202 m and 2876 m of depth, which would 
expand the depth-range of the species but it is not clear to 
which morphotype they should be referred. In his description, 
AYRESS identified the characters of both morphotypes not only 
failing to accommodate those with respect to the definition of 

P. robusta but then stating that the specimens could be 
grouped into two different species. The specimens studied 
herein refer to the morphotype with the blade-like carina and 
micropunctate surface. 

Because there were so few specimens available for this 
study and all were poorly preserve& this taxon has been left 
in open nomenclature. 

Pelecocythere galleta WHATLEY, CHADWICK, COXILL �91191 TOV 1988 
(Figs. 16C-I) 

1988 Pelecocythere galleta Whatley, Chadwick, Coxill & 
7~y:. 187, pl. 5 figs. 8-10. 

1998 Pelecocythere galleta. - WHATLEV, MOGUiLEVSK'4 
RAMOS & COXaLL: 123, pl. 3 figs. 13--14. 

Mater ia l :  6 adult and 3 juvenile valves. - SMF Xe 
21497. 

D i m e n s i o n s :  Female L 0.65-0.67/0.42-0.47, R 0.62- 
0,67/0.40-0.42, 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Rare in samples BX156 (3208 m). 

Remarks :  This species was erected to accommodate spe- 
cimens from the South Scotia Sea with a strongly punctate ex- 
terior and a row of pits dorsal to the alar process. I do not 
agree with WHATLEV et al. (1998a) who included Pelecocythere 
sp. WHATLEY & AYP~SS (1988) in the synonymy of the present 
species. In fact those two taxa exhibit significant contrasts, 
especially in the ornamentation of the dorsal margin and the 
shape of the ventral carina. Additionally, Pelecocythere sp. AYR- 
ESS & \VHATLEY does not display the pits on the dorsal side of 
the carina, considered typical of the present species. 

Subfamily C y t h e r u r i n a e  G.W. M• 1894 

Genus Hemicytherura ELOFSON 1941 

Type species:  Cythere cellulosa NORMAN 1865 
(emended by WHITTAKER 1981). 

Remarks :  The genus Hemicytherura was described by 
NORMAN asa subgenus of Cytheropteron, based on Recent ma- 
terial from the N Atlantic. HORNIBROOK (1952: 58) raised it 
to generic status but in his diagnosis he failed to include the 
presence of the ocular spot as a characteristic of the genus, de- 
spite the fact that this was used by CORYELL & F~ELDS (1937) 
asa feature to distinguish it from Kangarina. VAN MORKHO* 
VEN (1963) considered Kangarina a sa  subgenus of Hemi- 
cytherura, based on Miocene material from Panama. Another 
significant morphological difference is that Kangarina species 
possess an alar process, a feature which is not developed in 
Hemicytherura. In the current literature, many species which 
do not posses an ocular spot ate referred to Hemicytherura, 
which based on current practice shows considerable morpho- 
logical plasticity. 
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Hemicytherura sp. 
(Figs. 17A-I) 

M a t e r i a l :  4 adult valves. - SMF Xe 21498. 
D i m e n s i o n s :  ? Female L 0.65/0.40, R 0.60/0.40. 
D i s t r i b u t i o n :  Holocene of the South Tasman Pise. 

Very rare in sample BX147 (2177 m). 

Re m arks:  This species does not present an ocular struc- 
ture which suggest it may be more appropriately referred to 
Kangarina, rather than Hemicytherura. However, this taxon 
has true anterior pore-canals instead of false canals found on 
Kangarina. II. sp. is very similar to H. stationis (G.W. M• 
1908:112-113, pl. 16 figs. 4, 7) which M• described as 
having an ocular spot based on 29 adult and 6 juvenile speci- 
mens from 385 m water depth, at the Gauss Station, Antarc- 
tic. WHATLEYet al. (1988, 1996) referred to this species, speci- 
mens from the Scotia Sea, recovered from a depth range of 
990-2370 m. They stated (1988: 176) that "the multicostate 
ornament of this species serves to distinguish ir from all other 
members of the genus". From their illustrations (1988: pi. 1 
figs. 17-20; 1998: pl. 3 figs. 19-20) ir is obvious that those 
specimens do not possess an ocular spot. HARTMANN (1997: 
141), although recognising a similarity between the species 
described by M• and by WHATLEY et al., expressed doubts 
about those identifications without presenting evidence to 
support that conclusion. He reported a length of 0.45 for spe- 
cimens recovered in Antarctic waters, a dimension that would 
not fit H. stationis (0.57-0.66 as reported by M• This 
problem will only be resolved when additional live material 
of both Kangarina and Hemicytherura is examined and de- 
scribed in detail. 

Genus Aversovalva HORNIBROOK 1952 

Ty p e s p e c i e s : Aversovalva aurea HORNIBROOK 1952. 

R e m a r k s :  This genus was first described by HORNI- 
BROOK as a monorypic subgenus of Cytheropteron. Using re- 
cent specimens from New Zealand he observed a reversal of 
proportions of the valves as well asa  hinge with smooth and 
crenulate median elements. CRANe (1965) raised Aversovalva 
to generic status, when she described two species from the 
Upper Cretaceous of the Gulf Coast area (USA). Some work- 
ers rejected this generic status (i.e. NEAte 1975) whereas 
others considered Aversovalva a junior synonym of Cytherop- 
teron (i.e. WHaTLE'�91 & MASSON 1979, HORNE & WHITTAKER 
1988). 

As well as the New Zealand species of HORNIBROOK, Aver- 
sovalva was also recorded in the Quaternary sediments of the 
N Atlantic (WHATLEY • COLES 1987), the Pacific and Indian 
Ocean (AY~ss 1988) and of the Antarctic (G.W. M• 
1908, HARTMANN 1997). 

Aversovalva cf. A. antarctica (G.W. M• 1908) 
(Figs. 17J-N) 

M a t e r i a l :  3 adult and 4 juvenile valves. - SMF Xe 
21499. 

D i m e n s i o n s :  Female L 0.45/0.27; male L 0.45/0.25; R 
0.47/0.27. 

D i s t r i b u t i o n : Holocene of the South Tasman Pise. 
Rare in sample BX140 (1636 na). 

R e m a r k s : This species, although represented by only a 
few specimens, is regarded as autochthonous, because some of 
the juvenile specimens were stained with Rose Bengal and 
contained remains of soft parts. I t is  very similar to A. antarti- 
ca described by G.W. M• (1908: 115--117, pl. 16 figs. 2, 
8) based on two female specimens and one juvenile recovered 
from 385 m, at Gauss Station, Antartica. It must be acknowl- 
edged that among the specimens studied herein, one L (Fig. 
17M) displays an apex of the alar process with a short, hori- 
zontal[y directed spine, all the others however have a sup- 
pressed and sub-rounded alar apex. This variation was also 
noticed by M• but on the R: In the specimens described 
the apex was clear only in the R, in L suppressed, cut but not 
broken, in the other specimens the apex was on both valves 
nearly identically well developed (1908:116, translared from 
German). Moreover, M• did not describe or fgure the 
internal features of the valves so that the generic attribution is 
mainly based on the similarity of the dimensions, ornamenta- 
tion and overall shape. M• tentatively assigned his speci- 
mens to Eucytherura, due to the peculiar shape of the first an- 
tenna and of the furca. Despite the fact that M• de- 
scription was made almost 100 years ago, it still remains the 
only published data on living specimens of Aversovalva. 

Family C y t h e r i d e i d a e  SaRS 1925 

Genus Eucythere BRADY 1868 

Type  spec ie s :  Cythere declivis NORMAN 1865 (desig- 
nated by BRaDY & NORMAN 1889). 

Eucythere sp. 
(Figs. 18A-F) 

M a t e r i a l :  23 adult and 18 juvenile valves. - SMF Xe 
21500-21503. 

D i m e n s i o n s :  Female L 0.60-0.65/0.40-0.45, R 0.60- 
0.65/0.38-0.42; male L 0.62/0.42, R 0.62-0.67/0.40-0.42. 

D i s t r i b u t i o n :  Holocene of the South Tasman Pise. 
Common in sample BX140 (1636 m) and very rare in sam- 
pies BX141 (1690 m) and BX153 (1874 m). 

R e m a r k s :  This species is similar to E. laevis described 
from the Middle Eocene-Lower Miocene of the North Atlan- 
tic by COLES & WHATLeY (1989). Eucythere sp. is larger, does 
not have a scalloped anterior margin and is without strong 
sexual dimorphism. Ir is also similar to E. (Eucythere) sp. 8 
AVRESS (1988) from the Pliocene-Pleistocene of the western 
Pacific Ocean which is slightly smaller and because it has a 
crenulate hinge elements is more correctly accommodated in 
Rotundracythere MANDELSTAM (1958a). I t i s  also very similar 
to Rotundracythere sp. E JELLINEK & SWANSON (2003) which is 
larger, has a network of faint ridges on the outer surface and 
displays a peculiar postero-dorsal angle on the L. Notwith- 
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Fig. 17: A-l:  Hemicytherura sp. 
Receto, sample BX147, South Tasman Rise, off south coast Tasmania, Australia; $48~ ', E149~ ', 
2177 m. - ? female L (0.65/0.40); A: external view; B: internal view; C: dorsal view, • D" detail of posterior 
hinge elements, • E: detail of  the anterior hinge elements, • F: central muscle scars, x265. SMF Xe 
21498. - ? female R (0.60/0.40); G: external view; H: internal view; 1: dorsal view, xi05. SMF Xe 21498. 
J -N:  Aversovalva cf. A. antartica (G.W. MOLLEiR 1908) 
Recent, sample B X 140; South Tasman Rise, off south coast Tasmania, Austra[ia; $49~ ', E150~ 
1636 m. - male L (0.45/0.25); J: external view. SMF Xe 21499. - male R (0.47/0.27); K: external view; L: dor- 
sal view. SMF Xe 21499. - female L (0.45/0.27); M: external view; N: dorsal view. SMF Xe 21499. - MI magni- 
fications are x88 unless otherwise stated. 
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Fig. 18: A-F: Eucytheresp. 
Recent, sample BX140; South Tasman Rise, off south coast Tasmania, Australia; $49~ ', E150~ ', 
1636 m. - male L (0.62/0.42); A: externaI view; B: internal view. SMF Xe 21500. - male R (0.62/0.40); C: ex- 
ternal view; D: internal view; E: detail of  the central muscle scars, • F: detail of  the mandibular scars, x265. 
SMF Xe 21500. 
G-I: Rotundracythere sp. 
Recent, sample BX153, South Tasman Rise, off south coast Tasmania, Australia; S47~ ', E147~ ', 
1874 m. - R (0.50/0.32); G: external view; H: internal view; I: central muscle scars, • SMF Xe 21504. 
J-K: Salda sp. 
Recent, sample BX140; South Tasman Rise, off south coast Tasmania, Australia; $49~ ', E150~ ', 
1636 m. - male L (0.50/0.32); J:external view. SMF Xe 21506. - male R (0.52/0.32); K: external view. SMF Xe 
21506. -Al1 magnifications are x88 unless otherwise stated. 
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standing the rich material, the specimens are nor very well 
preserved and the details of the hinge (smooth elements) were 
visible only on broken adult valves. Despite this, these speci- 
mens have been confidently assigned to Eucythere. 

Two short, stout false pore-canals are characteristic which 
are located in the dorsal part of the anterior margin; they were 
observed in all specimens. 

Genus Rotundracythere MANDELSTAM 1958 

Type species:  Eucythere rotunda HORNIBROOK 1952. 

Re m a r ks : MANDELSTAM erected this genus to accommo- 
date specimens previously dassified as belonging to Eucythere, 
but with a less rounded and elongate posterior and in the cre- 
nulate elements of the hinge. The genus appears to be re- 
stricted to the southern hemisphere and to the South Pacific 
and South At[antic Oceans in particular. Records of Rotun- 
dracythere indicate a stratigraphic range of Upper Eocene-Re- 
c e n t .  

Rotundracythere sp. 
(Figs. 18G-I) 

Mate r i a l :  3 adult and 6 juvenile valves. - SMF Xe 
21504-21505. 

D i m e n s i o n s :  L 0. 50-0.52/0.32-0.37, R 0.50/0.32. 
D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 

Very rare in samples BX140 (1636 m) and BX153 (1874 m). 

Remarks :  This is a peculiar species of Rotundracythere, 
characterised by two sub-central nodes, on the external cara- 
pace. The MS are also anomalous fora R.: the lowermost two 
scars, which are usually the largest, are smaller with the sec- 
ond one sub-divided into rounded posterior and triangular 
anterior parts; the uppermost two scars are large and fused 
posteriorly, the uppermost being angled posteriorly; the fron- 
tal scar is broadly U shaped with strongly asymmetrical wings, 
the anterior-most very reduced. Unfortunately, in the speci- 
mens recovered the hinge was not well preserved. 

A species with clear antimerodont hinge recovered by AYR- 
Ess & RATHBURN (in prep.) from a depth of 907 m in the 
waters of Prydz Bay, Antartica. Another species of Rotundra- 
cythere displaying two central nodes is Rotundracytherepolone- 
zensis (BLAsZYK 1987) flora the Oligocene of King George Is- 
land (West Antarctic). This Oligocene species is quite smaller 
(0.48/0.32/0.30 reported fora carapace) with larger pits over 
the valve surface. 

Family C y t h e r i d a e  BAIRD 1850 

Genus Saida HORNIBROOK 1952 

Type species:  Saida trunca& HOV.NmROOK 1952. 

Remarks :  This genus was erected for Recent specimens 
from 174 m of depth off Big King Island (North Island, New 
Zealand). HORNmROOK (1952: 67, pl. 18 figs. 290--292) in- 

cluded in it also Cythere torresi BRADV (1880: 67, pi. 19 figs. 
8a--c) from 279 m of depth of Torres Straight (N Australia). 
Saida has fossil representatives from the Cretaceous of Wes- 
tern Australia (NEA>E 1975), from the Oligocene-Miocene of 
Australia, (McKENzm 1974, WHATLEY & DOWNING 1983, 
McKENzm et al. 1991), of New Zealand (HORNlUROOK 1952, 
AYRESS 1995) and of the North Atlantic (WHATLEY & COLES 
1987) and the Pleistocene of the Indian and Pacific Ocean 
(AYv, Ess 1988), Some fossil representatives have also been 
found in Europe from the Cretaceous of Germany (GP, • 
1966, HERRIG 1968), ofHolland (SzczECHURA 1965), the Eo- 
cene of France (DELTEL 1964) and of Italy (AscOLI 1969), the 
Miocene of Northern Italy (CIAMPO 1984), the Upper Plio- 
cene of the South Aegean Island Arc in Greece (SISSlNGH 
1972), the Pliocene of China (Gou & CHEN 1988) and the 
Pliocene-Pleistocene of Southern Italy (COLALONGO & PAS~NI 
1980). 

As well as the type species and BRADV species, Recent oc- 
currences are few. KErj (1975) recorded the genus in the 
South China Sea between 1 i0 and 677 m of depth; CRONIN 
(1983) in the central Atlantic berween depths 220 m and 
1070 m, YASSlNI (1995) recovered Recent specimens along 
the south-eastern Australian coasts whereas WHATLEY et al. 
(1998) found it in the Scoria Sea at 2370 m of depth. The 
following is the first record of the genus from Recent sedi- 
ments of the Tasman Sea. 

Saida sp. 
(Figs. 18 J-K) 

Mate r i a l :  4 adult and 1 juvenile specimen. - SMF Xe 
215O6. 

D i m e n s i o n s :  Female R 0.52/0.35; male L 0.50/0.32, 
R 0.52/0.32. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Rare in sample BX140 (1636 m). 

D e s c r i p t i o n : A medium-sized Saida with almost paral- 
lel dorsal and ventral margins. Anterior and posterior asym- 
metrically rounded, anterior depressed ventrally. Maximum 
length slightly above mid-height, maximum height at mid- 
length. In dorsal view, maximum width in the posterior half. 
Surface covered with round pits which decrease in size to- 
wards the margins. Weak alar process, with a smooth periph- 
eral carina. Internally, dorsal margin straight, ventral margin 
convex in oral region. Narrow anterior and posterior vestibu- 
la. Hinge lophodont with all elements smooth. MS were not 
visible. 

Remarks :  This species is very similar to Saida limbata 
COLALONCO & PaSlNI (1980) sensu Avl~ss (1995: Fig. 5/4-5) 
which is smaller than the Tasman specimens, has smooth 
marginal rims as well as deeper and larger pits. Itis also simi- 
lar to Saida sp. (WrtaTLEvet al. 1998: 119, pi. 1 figs. 30-31) 

which has a slightly different ornamentation (low smooth 
muri forming a polygonal reticulation) and more pronounced 
cardinal angles. It probably represents a new species but due 
to the few specimens recovered it is left under open nomen- 
clature. 
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Family L o x o c o n c h i d a e  SARS 1926 

Genus Myrena NEAI.E 1967 

Type species:  Loxoconcha meridionalis G. W. M• 
1908. 

Remarks :  This genus is based on a single adult valve re- 
covered by N~t.E from 206 m in Halley Bay (British Antarc- 
tica) (Fig. 19). NEt, LE included in the genus Cythere grate- 
loupiana BOSQUET 1852 from the Upper Miocene of South- 
western France as well as an unnamed species from Recent se- 
diments of Aburatsubo Cove (Japan) which HANAI (1961) re- 
ferred to a new genus of Loxoconchidae. 

MAYBURY (1990) placed M. grateloupiana in Loxocornicu- 
lum and considered Myrena asa junior synonym of Kuiperi- 
ana BASSIOUNi. BASSIOUNI (1962) erected the genus to accom- 
modate elongate loxoconchids from the Middle Miocene of 
Germany and he included in the genus Loxoconcha grateloupi- 
ana (emend. KELj 1957) but with some reservation because of 
differences in the hingement. The fact that NEALE (1967) in- 
cluded C. grateloupiana in his new genus Myrena has probably 
led to the postulared synonymy (MAYm;RY 1990) between 
Myrena and Kuiperiana. This synonymy was also acknowl- 

edged by AYI~SS (1993a), who compared Kuiperianajuglandi- 
ca with scanning electron photographs of the single specimen 
of M. meridionalis from the British Museum, without provid- 
ing a description/illustration of the latter. 

On the other han& not all authors agreed upon this syno- 
nymy. ATERS~JCH & HORNE (1984) suggested that only further 
detailed morphological studies may solve the problem of the 
synonymy between Myrena and Kuiperiana that they regarded 
as an "apparently extinct genus'. 

HARTMANN (1997:118) without providing new material 
from his Antarctic samples, reported the findings of M• 
and NEA>E and left meridionalis under Myrena. MCI~NzIE et 
al. (1991, 1993) described Myrena lindsayi from the Late Eo- 
cene of South Australia which included Kuiperiana lindsay 
sensu Avp, ir (1993a) and Palmoconcha sp. A'a<ESS (1988) 
from the late Pleistocene of the Indian and the Pacific Ocean. 
Only after detailed studies on the morphology of Myrena and 
Kuiperiana will their confused taxonomy and relationship be 
resoived. 

Myrena sp. 
(Figs. 20 A-M) 

Mate r i a l :  5 adult and 19 juvenile valves. - SMF Xe 
21507-21509. 

D i m e n s i o n s :  Female L 0.50/0.35, R 0.50/0.35; male L 
0.50-0.52/0.30-0.32, R 0.47-0.50/0.30-0.32. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Common in sample BX140 (1636 m), rare in sample BX153 
(1874 m). 

D e s c r i p t i o n : A small, tumid species, with sub-parallel 
dorsal and ventral margins, carapace periphery forms paralle- 
lograra. Dorsal margin straight with pronounced cardinal an- 
gles; ventral margin straight, slightly sinuous in the L. Ante- 
rior margin asymmetrically rounded; posterior margin weakly 
caudate in upper half. Maximum length slightly above mid- 
height, maximum height at posterior cardinal angle. Surface 
covered with pits arranged in concentric rows ventrally, in 
couplets or triplets medially and smaller and singly posteriorly 
and anteriorly. Normal potes sieve-type, with sieve plate re- 

Fig. 19: Myrena meridionalis (G.W. MOL>ER 1908). 
Recent from Halley Bay, Coats Land, Antarctica at 206 m. - Holo- 
type (NHM no. HU 13.R.12.48) designated by N~I.E (1967: 20- 
21, Fig. 7, pi. Ih,). ? Female R (0.52/0.33); A: externai view, negative 
number 071110, x75; B: internal view, negative number 071162, 
x75; C: detail of the anterior hinge element, negative number 
071165, x260; D: detail of the posterior hinge element, negative 
number 071164, x260. - Pictures were taken and provided by Dr. J. 
WHITTArar Department of Palaeontology, The Natural History Mu- 
seum, London. 
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Fig. 20: Myrena sp. 
Recent, sample BX 140; South Tasman Rise, off south coast Tasmania, Australia; $49~ ', E150~ ', 
1636 m. - male L (0.52/0.32); A: external view; B: internal view; C: detail of the posterior socket and bar crenu- 
late on the horizontal plane, x280; D: detail of the anterior socket, x280; E: detaii o f  the central muscle scars 
with prominent fulcral point, x390; F: detail of  the surface ornamentation in the central area, x305. SMF Xe 
21507. - male R (0.50/0.32); G: external view; H: internal view; I: dorsal view; J: detail of posterior tooth and 
socket, x280; K: detail of  the anterior tooth, x280; L: detail of the central muscle scars with prominent fulcral 
point, • M: detail of  the surface ornamentation the posterior area, x305. SMF Xe 21507. - Al1 magnifica- 
tions are • unless otherwise stated. 
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cessed. Anterior and posterior margins with fine radial ridges. 
Flange-like terminal areas, markedly flattened, ventral surface 
anteriorly and posteriorly widest. 

In dorsal view valves strongly inflated, with rounded ante- 
rior and posterior rims. The hinge elements of the right valve 
are prominent. Maximum width medially. 

Internally: dorsal margin straight, ventral margin concave 
in the oral region. Posterior rounded, anterior bluntly 
pointed. Line of concrescence not parallel to the outer mar- 
gin. Normal pore-canals simple and widely spaced, 7 ante- 
riorly and 5 posteriorly. 

Hinge gongylodont. In the L, large sub-oval PS with a 
sub-central round tooth, median bar stout at extremities and 
crenulate on the posterior horizontal plane. AS not observed 
due to poor preservation. In the R, posterior element consist- 
ing of four smaller teeth followed by a larger fifth tooth., all 
connected forming an arch-like structure over the oval socket. 
The groove is smooth and surrounds the small, round AT. 

Central MS are arranged in a vertical row of four, the two 
uppermost bean-shaped, the second lowermost slightly point- 
ing towards the anterior, the lowest oval. Antennular scar U- 
shaped; fulcral point prominent. 

Remarks :  This species has not been referred to Loxo- 
concha because of the asymmetry of the hinge elements and 
not to Kuiperiana because this latter shows a more elongate 
outline. 

Myrena sp. is very similar to Palmoconcha sp. AY~SS 
(1988: 699-670, pl. 25 figs. 22-24, pi. 26 fig. 1) from the 
Pleistocene of the Indian and Pacific Ocean, which displays 
slightly larger pits anda  more pointed posterior, especially in 
the L. A'csESS did not desc¡ the hinge in his 1988 species 
which, ir Palmoconcha, should indude a smooth median ele- 
ment. 

The present taxon differs from Loxoconcha meridionalis 
G.W. M• (1908: 133, pi. 18 figs. I, 9) in that it is smal- 
ler and lacks the polygonal meshwork covering the external 
surface. It differs ffom Myrena meridionalis (G.W. M• 
1908) as illustrated by N~LE (1967: 20-21, Fig. 7, pi. Ih,) 
because of the different ornamentation and the slightly differ- 
ent proportions (Fig. 9). 

Myrena lindsayi McI~Nzm, ReVMENT & R;YMENT (1991: 
152, pi. 4 fig. 4, pi. 5 fig. 10; 1993: 89, pi. 3 figs. 4--7) in 
that it is non-reticulate and with smaller pits on the inflated 
ventral region. Additionally, all the specimens observed have 
no vestibula (whereas M. lindsayi has elongate anterior and 
posterior vestibula). 

It differs from Kuiperiana meridionalis (G.W. M• 
1908) as illustrated in WHATLEY et al. (1996: 65, pl. 2 fig. 17) 
in the omamentation which externally presents a polygonal 
meshwork with punctate solae. 

Because all specimens were poorly preserved, this species 
is left under open nomendature. 

Family T r a c h y l e b e r i d i d a e  SYLVESTER-BRADLEY 1948 
Subfamily T r a c h y l e b e r i d i n a e  SrLVESTER-B~DLEu 1948 

Genus Legitimocythere Co~Es & WHAVLEY 1989 

Type species:  CythereacanthodermaB~Dv 1880. 

Remarks :  In the study of deep sea ostracods, the work 
of RICHARD BENSON (with special reference to faunas extracted 
from DSDP cores) has been pivotal establishing a research 
framework for the researchers. One of the problems with a 
number of  those texts is that BENSON often used 'suggested' 
names for new genera which although in common usage were 
never formally described. For example 'Thalassocytherd and 
'Hyphalocythere', first introduced by BENSON (1977 and 1978 
respectively), appear extensively in the literature. Thalasso- 
cythere is cited in KEMPF (1986) as used a sa  formally de- 
scribed genus by DUCASSE & PEVPOUOUET (1979) and by STE1- 
NECK (1981). 

COLES & WHATLEV (1989) erected the new genus Legiti- 
mocythere to include spinose trachyleberid species formerly 
questionably referred to Acanthocythere¨ HOWE (1963) and to 
the two above mentioned informal genera of BENSON. 

The taxonomy of this genus is complex, since the orna- 
mentation is very similar in all species and it effectively masks 
any variation of valve shape. The fact that three different spe- 
cies could be found in the present material and the compari- 
son with the type species and the species described by JELLI- 
NEK & SWANSON (2003) has led to the following observations: 

the secondary reticulation can partially or entirely be hid- 
den by the primary ornamentation which consists of sim- 
ple spines, verrucose tubercles and 'spine-groups'. The 
verrucose tubercles and 'spine-groups' are defined as fol- 
lows: 
- the verrucose tubercles here defined as 'knots' (from 

their shape when abraded), are composed of on average 
four pointed tubercles giving them the shape of a 
quadri-lobate flower. Each tuberde bears a simple pore 
centrally. Some knots develop a long and large 'stem'. 

- the knots can turn into pointed spines, with adjacent 
multi-furcate spines and/or tubercles. This peculiar 
complex of spines and tubercles is here defined as 
'spine-group' since all protuberances originate from the 
same base. 'Spine-groups' bear simple pores, which are 
not always central. 

Fig. 21: Schematic drawing of Legitimocythere (left valve) showing 
the positions of the main spines and spine-groups. - Full circles indi- 
cate constant positions; dotted circles indicate variable positions. 
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'Spine-groups' may occur in constant or in variable posi- 
tions (Fig. 21). The constant positions are always occupied by 
'spine-groups' in adult and A-1 specimens and by simple 
spines in younger instars. They are: the postero ventral row of 
6 spines (1); the anterior cardinal angle (2); the sub-centra[ 
tubercle (3). In adults, the varŸ positions may be occupied 
by a 'spine-group' whereas in juvenile forms they are always 
occupied at least by simple spines, with the remaining surface 
being smooth. The variable positions ate the posterior mar- 
gin, from the median area to the posterior cardinal angle (4) 
and the sub-central anterior area (5). The presence/absence of 
'spine-groups' in variable positions and their number and ar- 
rangement is herein regarded asa diagnostic feature for speci- 
fic determination. 

Legitimocythere acanthoderma (B~~,DV 1880) 
(Figs. 22A-L, 23) 

Mate r i a l :  25 aduk and 107 juvenile valves. - SMF )Ce 
21510-21514. 

D i m e n s i o n s :  Female L 1.12-1.17/0.65-0.70, R 1.07- 
1.15/0.62-0.65; male L 1.17-1.20/0.62-0.70, R 1.10-1.12/ 
0.60-0.62. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Very rare in sample BX140 (1636 m); rare in sample BX153 
(1874 in) and abundant in BX147 (2177 m). 

Remarks :  COLES & WHATLEu cboose Cythere acantho- 
derma BRADY (I880) as type species for the genus Legitimo- 
cythere. B~DY (1880: 104, pl. 18 fig. 5) reported this species 
from seven different stations from the world oceans at water 
depth range 1044~Ÿ m. The juvenile L, designated as ho- 
lolectotype by PURI & HULINGS (1976: 267-268, pi. 11 figs. 
16--18) was recovered from Challenger station 146, east of 
Prince Edward Island in the South Indian Ocean (Figs. 23A- 
C). In the Challengercolleetion, hosted at the Natural History 
Museum (London), several slides are label[ed C. acanthoderma 
and they contain 22 valves of adult and juvenile specimens 
belonging to different genera. None of those specimens, 
although spinose, exhibit the ventral row of six spines or the 
tubercles on the dorsal margin as the lectoholotype. For these 
reasons, residue from station 146 (provided by the Paleonto- 
logical Department of the NHM, London) was picked and 
two adult Rs of Legitimocythere acanthoderma were found 
(Figs. 23D-F). No other species of Legitimocythere was recov- 
ered from that sample. 

Legitimocythere acanthoderma was poorly defined by 
COLES & WHATLEV (1989: 101) who stated: "This species dis- 
plays a considerable degree ofvariation, some ofwhich can be 
attributed to ontogeny, taphonomy and sexual dimorphism. 
However, the species differs in size, length and density of its 
spines and in the development of the primary reticulation." It 
is noted that GUERNET (1998), DINGLE & LOI<D (1990) and 
CRONIN (1996) illustrate specimens of L. acanthoderma which 
differ from one another, from the specimen figured by COLES 
& WHATLEV and from the lectotype figured by PURI & HUL- 
INGS. 

The following observations were made on the two topo- 
types and the specimens of L. acanthoderma recovered from 

the South Tasman Rise. The ornamentation consists of verru- 
cose tubercles, often furcate, mostly in conjunctive positions 
over a faint secondary reticulation. Posterior with a thick mar- 
ginal rim, with long pointed spines in the ventral half anda  
'spine-group' at the dorsal edge. Anterior margin with a less 
pronounced rito and thick, marginal spines around the entire 
oudine. Rows of small tuberc[es also occur on the inner mar- 
gin of both rims. At the anterior, these tuberdes become lar- 
ger and multilobate towards the ventral margin where they 
fuse with the ventral ridge. Ventral ridge with six 'spine- 
groups' of which the anterior-most is the better developed. 
The dorsal margin is characterised by a 'spine-group' on the 
cardinal angle, better developed on the L, and by a series of 
smaller spines. A 'spine-group' with lqve spines is associated 
with the sub-central tubercle (Fig. 22C). At an almost equal 
distance between the anterior margin and the SCT~ two larger 
and more pointed 'spine-groups' occur (they occupy position 
5 in Fig. 21). Both mbercles and 'spine groups' with simple 
pores. Along the outer ventral margin, a single row of spatu- 
late spines occurs. In dorsal view, the posterior rito is dearly 
separated from the domiciliaI swelling by a pronounced in- 
dentation. 

Internally: ventral margin concave around the oral region; 
dorsal margin straight. Fused zone moderately wide, selvage 
strong. Marginal pore-canals straight with medial swelling, 
often paired; 29-32 anteriorly and 21-26 posteriorly. 

Hinge holamphidont, with smooth elements. In the R, 
AT large and stepped, PT large and sub-oval. Median groove 
widens at extremities. In the L, AS with a small adjacent tooth 
proximal]y. Median bar stont and thickened at both ends. 
Above the median bar, on the horizontal plane, a fine crenula- 
tion is present in the posterior hall. 

Central adductor scars arranged in a vertical row: the two 
ventral-most small and almost fused, the upper median elon- 
gate and the dorsal-most inclined at 45 ~ approx, with respect 
to the others. The frontal scar is oval with the main axis in- 
clined vertically. Fulcral point prominent. 

In juveniles, ornamentation undergoes a progressive re- 
duction of size and number of the verrucose tubercles (Fig. 
22K). The position of 'spine-groups' is preserved but the 
structure of the group tends to be more simple favouring 
long, single, pointed spines. The ventral row of spatulate 
spines is also preserved. The hinge is paramphidont with the 
marginal elements weakly lobate. The organisation of the 
muscle scars is as in adults but in the younger instars the low- 
ermost two adductor scars are fused. 

Apart from the distribution and depth, L. acanthoderma 
can be distinguished from the other species of L.-species as 
follows: 

- Legitimocythere sp. is larger, with stronger secondary reti- 
culation, verrucose tubercles and 'spine-groups' sup- 
pressed in size and number. 

- L. geniculata n. sp. is larger and has a single 'spine-group' 
on the anterior hall. 

- L. aculeata JELLINEK • SWANSON (2003) is smal[er, has a 
weak SCT; a 'spine-group' is developed at both cardinal 
angles and one occurs on the dorsal margin. 

- L. castanea JELLINEK & SWANSON (2003) is smaller, has 
two single 'spine-groups', one on the anterior surface and 
the other at the posterior cardinal angle. 
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Fig. 22: Legitimocythere acanthoderma (BRADY 1880) 
Recent, sample BX147, South Tasman Rise, off south coast Tasmania, Australia; $48~ ', E149~ ', 
2177 m. - female L (1.12/0.65); A: external view; B: internal view; C: sub-central tubercle, x128. SMF Xe 
21510. - female R (1.07/0.62); D: external view; E: intemal view. SMF Xe 21510. - male L (1.17/0.62); F: ex- 
ternal view; G: internal view; H: central muscle scars, x230. SMF Xe 21511. - male R (1.12/0.62); I: external 
view; J: internal view. SMF Xe 21511. - juv. R (0.70/0.37); K: external view; L: ventral spines, x330. SMF Xe 
2 1 5 1 1 . - A i l  magnifications ate x45 unless otherwise stated. 
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Fig. 23: Legitimocythere acanthode~vna (BRADY 1880). 
Recent from the S Atlantic, Chatlenger station 146 ($46~ ', E045~ 2443 
m. - A, B, E: Hololectotype (NHM no. BM 80.38.48A), designated by Pum & HUL- 
INGS (1976: 267--268, pi. 11 figs 16--18). Juvenile L (0.90/0.58); A: external view, ne- 
gative number 071072; B: internal view, negative number 071169; E: dorsal view, ne- 
gative number 071172, x42. - C,D,F: Topotype (NHM no. OS 16001), male R 
(1.13/0.63); D: external view, negative number 071073; C: internal view, negative 
number 071112; F: dorsal view, negative number 071173, x42.- Pictures were taken 
and provided by Dr. J. WHITTAKER, Department of Palaeontology, The Natural His- 
tory Museum, London. 

- L. sp. A JeLUNEK & SWANSON (2003) is larger, has a weak- 
er ornamentation, with well-spaced knots and an evident 
reticulation. 

- L. sp. B JELLINeK & SWANSON (2003) is larger and carries 
five 'spine-groups' on the anterior surface. 

Legitimocythere geniculata n. sp. 
(Figs. 24A-M) 

D e r i v a t i o n  o f  name :  From the Latin adjective genicu- 
latus = having knots, knotted; with reference to the secondary 
ornamentation. 

H o l o t y p e :  Male L (1.27/0.65), Figs. 24D-G. - SMF 
Xe 21515. 

P a r a t y p e s :  45 adult and 152 juvenile valves. - SMF Xe 
21515-21520. 

D i m e n s i o n s  (ofparatypes): Female L 1.20-1.25/0.67- 
0.70, R 1.20-1.25/0.65-0.72; male L 1.25-1.27/0.62-0.65, 
R 1.22-1.25/0.62-0.65. 

Type  l o c a l i t y :  RV SONNEcruise no. SO 136, site 33, 
station 161; box-corer sample from the S Tasman Rise, off S 
Tasmania, Australia, at 3685 m of water depth; $46~ ', 
E149~ '. 

D i s t r i b u t i o n :  Holocene of the Emerald Basin. Very 
rare in sample BX110 (3907 m). Holocene of the South Tas- 
man Rise. Common in sample BX165 (4067 m) and BX161 
(3685 m), abundant in sample BX138 (3022 m). 

D i a g n o s i s : Sexually dimorphic, large species, charac- 
terised by ah evident reticulation with knots at conjunctive 
positions and small single spines at disjunctive positions. 

D e s c r i p t i o n :  A sub-rectangular to sub-oval species. 
Posterior margin asymmetrically (L) to evenly (R) rounded. 
Anterior margin evenly rounded. Ventral margin slightly sin- 
uous, dorsal margin straight with a prominent anterior cardi- 
nal angle. Greatest height at cardinal angle, greatest length 
slightly above mid-height, greatest width in the posterior hall, 
immediately behind the SCT. Ornamentation consisting of 
verrucose knots composed on average of 4 pointed tubercles, 
resulting in a quadri-lobate flower-like structure. Each with a 
simple pore centrally (Fig. 24L). With respect to the second- 
ary reticulation knots position always conjunctive, whereas 
there are single small spines in disjunctive positions. Posterior 
margin with a thick marginal rim, carrying long pointed 
spines on the outer part anda  row of small knots anteriorly. 
Anterior margin with a less pronounced rito and a row of 
thick knots proximally. On the ventral swelling a row of six 
'spine-groups', with long pointed ventral spines is located, 
with the posterior-most best developed. The dorsal margin, 
from the anterior cardinal angle to the posterior equivalent, is 
characterised by a 'spine-group' on the anterior cardinal an- 
gle, followed by 4-5 simple spines then by three 'spine- 
groups' the last of which is strongest in the L. The SCT 
spine-group with major spine forward directed. Outer ventral 
margin with a single row of blade-shaped spines. In dorsal 
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Fig. 24: Legitimocytheregeniculata n. sp. 
Recent, sample BX165, South Tasman Pise, off south coast Tasmania, Australia; $45~ ', E147~ ', 
4067 m. - female L (1.25/0.70), paratype; A: external view; B: detail of the third and fourth spine of the ventral 
row, x175. SMF Xe 21516. - female R (1.22/0.67), paratype; C: external view. SMF Xe 21516. 
Recent, sample BX161, South Tasman Pise, offsouth coast Tasmania, Australia; $46~176 ', 3685 
m. - male L (1.27/0.65), holotype; D: external view; E: internal view; F: dorsal view; G: sub-central tubercle, 
x138. SMF Xe 21515. - male R (1.25/0.65), paratype; H: external view; I: internal view; J: dorsal view, x40; K: 
ornamentation on the external central surface, x138; L: spines at hinge ear, • M: central muscle scars, x188. 
SMF Xe 21516. - A l l  magnifications are • unless otherwise stated. 
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view the posterior rim prominent and with abrupt angular se- 
paration from domicilium. 

Internally: ventral margin slightly concave in the oral re- 
gion, dorsal margin straight. Fused zone narrow, sdvage 
strong, parallel to the margin. Marginal pore-canals short, 
straight with median swelling, often paired, 20-23 anteriorly 
and 8-10 posteriorly. 

Hinge holamphidont, with smooth elements. In the R, 
large stepped AT and large bean-shaped PT, connected by a 
thin groove. In the L, AS with a small adjacent tooth. Median 
bar thin and smooth. Central adductor scars arranged in a 
vertical row: the two ventral-most small and almost comple- 
tely fused, the third is elongate and the dorsal-most inclined 
at 45 ~ approx, with respect to the others. Frontal scar oval 
with the main axis oriented vertically. Fulcral point promi- 
nent and dorsal. 

In juveniles, reticulation is not yet developed however the 
typical positions of the 'spine-groups' of adults ate already 
visible even in the A-4 and A-5 moults. In the early stages the 
hinge is paramphidont with weakly lobate terminal e[ements. 
The arrangement of the muscle scar is according to the genus 
but in the younger instars the two lowermost adductor scars 
are fused. 

R e m a r k s: Apart from distribution and depth L. genicu- 
lata n. sp. differs from the other L. species ofas follows: 

- L. acanthoderma (B~DY) is smaller, has a larger fused 
zone and 'spine-groups' on the anterior surface. 

- L. sp. is bigger, has a posterior margin acuminate medi- 
ally, lacks the secondary reticulation at anterior. 

- L. aculeata JELLINEK i% SWANSON (2003) is smaller and its 
SCT is weakly developed. 

- L. cas tanea  JELLINEK i% SWANSON (2003) is smaller and has 
two single 'spine-groups', one on the anterior surface and 
another on the posterior cardinal angle. 

- L. sp. A JELHNEK & SWANSON (2003) is larger, has weaker 
ornamentation, with more widely-spaced knots, a weak 
SCT and no 'spine-groups' on the posterior part of the 
dorsal margin. 

- L. sp. B JELHNEK & SWANSON (2003) is larger, has more 
developed knots and five 'spine-groups' on the anterior 
surface. 

Legitimocythere sp. 
(Figs. 25A-J) 

Ma te r i a l :  6 adult R and 36 juvenile valves. SMF Xe 
21521-21527. 

D i m e n s i o n s :  R 1.27-1.42/0.77-0.82. 
D i s t r i b u t i o n :  Holocene of the Emerald Basin. Very 

rare in sample BX110 (3907 m). Holocene of the South Tas- 
man Rise. Very rare in samples BX147 (2177 m) and BX161 
(3685 m); rare in samples BX138 (3022 m) and BX165 
(4067 m). 

D e s c r i p t i o n :  Sub-trapezoidal coarsely ornate forro. 
Anterior margin rounded, bearing a series of stout knots on 
the flattened rim. Posterior margin acuminate medially. Dor- 
sal margin sloping towards posterior, with a peculiar hinge- 

ear, enhanced by a cluster of posteriorly-directed spines. Ven- 
tral margin sinuous. Surface covered with a faint reticulation 
and with stout knots, better developed in adults. These knots 
may occur within the meshwork or be intercepted by the 
muri and often carry normal pore exits. Dorsal margin with 
pointed and large spines, ventral margin with small spatulate 
spines. SCT with four knots. Ventral row of six spine-groups 
followed anteriorly by stout knots forming a single curve with 
the knots on the anterior rim. Maximum height at anterior 
cardinal angle, maximum width at mid-length. In dorsal view, 
maximum width in the posterior third. External surface be- 
tween the marginal rims and the zone of central swelling 
smooth or with very small knots, particularly evident in dor- 
sal view, with the anterior one gently sloping from the central 
swelling to the rim and the posterior one narrow and flat, 
forming an angle with the swelling. 

Internally: fused zone narrow, with straight and few medi- 
ally swollen marginal pore-canals, 42-48 anteriorly and 18- 
20 posteriorly. Posterior margin acuminate, more obvious 
than in external view. Ventral margin slightly arched in the 
oral region. Hinge holamphidont. In the R, AT stepped with 
a deep round socket behind; PT eIongate and bean-shaped; 
median groove smooth and thin. A smooth groove occurs 
above the anterior element, probably to accommodate the 
hinge ear of the L. Four adductor MS arranged in a vertical 
row, the uppermost of which slopes posteriorly anda  single 
round frontal scar. 

In some of juveniles the frontal scar may be subdivided. 
The characters preserved in all the stages recovered (A-l, A-4) 
are the spines on the margins, which are longer and more 
pointed than in aduhs, and the ventral row of 'spine-groups', 
which in the younger stages are simple spines. The younger 
instars (A-3, A-4) display no reticulation and lack the tuber- 
des on the zone of medial swelling. The hinge of the juveniles 
is paramphidont with terminal elements weakly lobate on the 
horizontal plane. 

Remarks :  Although only six adult Rs were recovered 
and the adult Ls were fragmentary, this species displays well 
defined characters. It is referred to Legitimocythere sensu JELLI- 
NEK & SWANSON (2003) because of the identical internal char- 
acters and the very similar external surface ornamentation. 
However, L. sp. has a different outline than other species of 
L., with a more acuminate posterior. Additionally, the density 
of the spines varŸ whereas in L. species spines are distributed 
almost uniformly over the entire external surface. 

Juveniles of this species are similar to Bathycythere van- 
straateni SlSSlNGH (1971) recovered in the Atlantic and Pacific 
oceans (see Remarks in Bathycythere). It is my opinion that 
many of the specimens referred to Bathycythere are instead ju- 
veniles of Legitimocythere sp. or related species. 

Adults of Legitimocythere sp. differ from B. vanstraateni in 
the larger dimensions, the presence of the secondary reticula- 
tion, the arrangement of the spines also on the antero-dorsal 
area, the presente of only three rows of spines on the ventral 
side (B. has five). Juveniles of L. sp. differ from the specimens 
of B. recovered in the Atlantic and Pacific oceans in the more 
acuminate posterior, the surface reticulation, and the arrange- 
ment of the spines on the posterior surface. 

It is probable that specimens recovered in sample BX165 
should be referred to another species because they are smaller 
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Fig. 25: A-J: Legitimocythere sp. 
Recent, sample BX147, South Tasman Rise, off south coast Tasmania, Australia; $48~ ', E149~ ', 
2177 m. - R (1.42/0.82); A: external view; B: internal view; C: central muscle scars, x144. SMF Xe 21521. - 
juv R (1.22/0.70); D: external view; E: internal view.SMF Xe 21521. 
Recent, sample BX165, South Tasman Rise, off south coast Tasmania, Australia; $45~ ', E147~ ', 
4067 m. - R (1.27/0.77); F: external view; G: internal view; H: spines at hinge ear, • I: dorsal view; J: sub- 
central tubercle, x92. SMF Xe 21523. 
K-N: Bathye2there vanstraateni, SISSINGH 1971 
Pleistocene, Late Dryas, sourh-eastern Adriatic Sea., core 309 Adria, 503-533cm; courtesy of  the Utrecht Micro- 
paleontologicaI Collection, Netherlands. - female R (1.15/0.70), Paratype 4; K: external view; L: internal view; 
M: dorsal view; N: central muscle scars, x 140. S 27536. -  AII magnifications are x40 unless otherwise stated. 
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and have a slightly different ornamentation. However, the 
material was scarce such that it was impossible to determine 
whether these differences were in fact intra-specific. 

Genus Bathycytbere SISSINGH 1971 

Type  spec ie s :  Bathycythere vanstraateniSIss~NGH 1971. 

R e m a r k s :  The genus Bathycythere was erected by SIS- 
SINGH (1971) for Pleistocene specimens collected in the 
Adriatic Sea (Italy). He included in the genus Cythereis ericea 
sensu T~SSLER (1941: 101, pi. 19 fig. 23) from the Recent of 
the North Atlantic but not C. ericea BRADY (1880), most 
likely because the latter displays a different MS pattern. 
TI~SSLER and BRADY described an architecture of the carapace 
which is more adequately accommodate in Legitimocythere, 
with which C. ericea BRADY shares also the same MS pattern. 

Bathycythere vanstraateni SISSINGH 1971 
(Figs. 25K-N) 

1889 Cythere audax BRADY & NORMAN: 167, pl. 17 
figs. 14--15. 

* " 1971 Bathycythere vanstraateni SISSINGH: 410, pls. 1, 2 
figs. 2-4. 

1971 "Xandarosina'BENSON & SYLVESTER-BRADLEY: 69, 
figs. 3a, b. (= nomen nudum) 

1974 Bathycythere vanstraateni SISSINGH: 2:22:133-- 
140. 

1983 Bathycythere vanstraateni. - BONADUCE et al.: 
459 ff. 

non 1987 Bathycythere vanstraatenL - WHaTLEV & COLES : 
91, pi. 6 fig. 3. 

1988 Bathycythere vanstraatenL - AVRESS: 747, pl. 27 
figs. 12--15. 

1988 Bathycythere vanstraaten• - VAN HARTEN & 
DROSTE: 721 ff, pl. 1 fig. 1. 

1988 Bathycythere vanstraatenL - WHATLEV ~x[ AVRESS: 
749. 

1990 Bathycythere vanstraatenL - COLES et al.: 294 ff. 
1990 Indet. sp. 23. - DINGLE et al.: 329, Fig. 52C. 
1990 Bathycythere vanstraatenL - VAN HARTEN: 325 ff. 

non 1993 Bathycythere vamtraatenL - DINGLE: 42--43, Fig. 
25E-E 

non 1996 Bathycythere vamtraatenL - CRONIN: pi. 1 fig. 4. 
1997 Bathycythere vanstraatenL - A'a~ESS et al.: 292 ff. 

Re m arks :  Three adult and four juvenile paratypes valves 
(labelled $27533-27539) from different cores from the Pleis- 
tocene of the Adriatic Sea (Italy), were provided by the Mi- 
cropaleontological Museum of the Utrecht University (Neth- 
erlands). The following observations were made on the Medi- 
terranean specimens. Adults of B. vamtraateni (dimensions: 
female L 1.17/0.70, R 1.15/0.70; male R 1.17/0.67) bear 
small spines on the postero-dorsal area and five rows of larger 
spines, often bullae, ventrally. Juveniles bear no spines on the 
posterior half. The MS were observed both in adults and in 
juveniles and consisted of a divided third central muscle scar 

and two frontal scars. Only the adult L displayed divided sec- 
ond adductor scars. 

SISS~NGH included in B. vamtraateni, Pterygocythereis sp.? 
ASCOLI (1965a, b) from the Recent of the Adriatic Sea and 
'Xandarosina' BENSON & SYLVESTER-BRADLEV (1971) from the 
Recent and Pleistocene of the Mediterranean Sea, the Atlantic 
and the Indian oceans. More recent studies confirmed the oc- 
currence of this species in the western Mediterranean (BONA- 
DUCE et al. 1983) but also conclude that it became extinct in 
the Mediterranean about 9000 years ago CEarly Holocene 
anoxic event", VAN HARTEN & DROSTE 1988: 721). 

BENSON & SYLVESTER-BRADLEY (1971) provided a drawing 
of 'Xandarosina' from the late Pleistocene of the eastern Med- 
iterranean. They reported a length of 1.20 for specimens re- 
covered at various depths (400-3783 m) in the Atlantic and 
Indian oceans, but gave no additional information. 

B. vanstraateni figured by WHATLEV ~x[ COLES (1987: 91, 
pi. 6 fig. 3) from Early Pliocene sediments of the North 
Atlantic, is small (0.66 measured ffom the plateas opposed 
to the 1.17 max length for the Mediterranean species). No de- 
tails of internal features were given. This Atlantic form dis- 
plays thick marginal rims and a coarse ornamentation on the 
posterior half of the valve. SISSINGH (1971: Fig. 4) clearly de- 
monstrates the ontogenetic development of the species, and 
juveniles are drawn without posterior ornamentation, as it 
was observed on the paratypes during the present study. 

AVRESS (1988: 747--749, pi. 27 figs. 12--15) recovered 
four specimens in Pleistocene samples from the Pacific and 
Indian oceans. He described the specimens as juvenile and re- 
ported 1.10/0.66 as max. dimensions. The two valves he illu- 
strated di@ay a posterior ornamentation and a MS pattern 
similar to that illustrated by SISSINGH (1974). 

DINGLE et al. (1990: 329, Fig. 52C) recovered two frag- 
ments listed as Indet. sp. 23 in the SE Atlantic Ocean which 
may also belong to Bathycythere, but ffagment illustrated is 
too small and poorly preserved fora generic determination. 

CRONIN (1996: pi. 1 fig. 4) illustrated a L from the Plio- 
cene of the North Adantic which has a rounded posterior and 
many small spines on the surface of the posterior hall. The 
ventral carina ends at the anterior cardinal angle, whereas in 
B. vanstraateni it extends further anteriorly. The dimensions 
measured from the illustration (0.67/0.40) do not correspond 
to those for the Mediterranean species. 

DINGLE (1993: 42-43, Fig. 25E-F) recovered one single 
juvenile valve from 900 m off south-western Africa. That spe- 
cimen is large (1.17/0.75) and, compared with the Mediterra- 
nean species, displays a more massive shape, the presence of 
well developed and pointed spines postero-ventrally and 
smooth anterior and posterior margins. 

This species appears in taxonomic data-bases of many pa- 
pers but without illustration or descriptive text, a situation 
which adds confusion to an existing problem. WHATLEY & 
AYRESS (1988) extended the occurrence of the species to the 
Quaternary of North Atlantic, Indian Ocean and SW Pacific. 
VAN HARTEN (1990) found B. vanstraateni in the eastern Mid- 
Atlantic Ridge and COLES et al. (1990) reported Bathycythere 
audax (BRADV & NORMAN 1889) from the North Atlantic and 
the Pacific, introducing the synonymy between B. vanstraate- 
ni and B. audax. In the latter paper, the authors considered 
CythereaudaxB~Dv & NORMAN (1889: 167, pi. 17 figs. 14-- 
15) as the senior homonym of the type species but they did 
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not provide any illustrations of the specimens. Cythere audax 
was dredged in the North At|antic at 806 m of depth, during 
the cruise of H.M.S. VALOROUS in 1875. Nothing more 
than an opinion can be expressed about this synonymy since, 
apart the shape and the spinose ornamentation, no indica- 
tions are given by BRADY & NORMAN about the MS pattern 
and with respect to the hinge: "Anterior and posterior teeth of 
the hinge well developed". A,a~ss et al. (1997) reported B. 
audax from the Tasman Sea, Chatham Rise and Kerguelen 
Plateau, indicating also an upper depth limit for this taxon 
close to the |ower boundary of the AMW. 

The comparison of B. vanstraateni with the juveniles of 
Legitimocythere sp. has led to the condusion that many of the 
specimens illustrated under the name of the Mediterranean 
genus are juveniles of Legitimocythere sp. or related species in- 
stead. Further findings of L. sp. together with careful descrip- 
tions of Bathycythere species could confirm this opinion. 

Genus Henryhowella Pupa 1957 

Ty p e s p e c i e s : Cythere evax ULRICH & BASSLER 1904. 

R e m a r k s: The development of systematics of the genus 
Henryhowdla includes data from different continents and dif- 
f› geologicat periods. In the modern literature ir is ob- 
vious that several authors refer to Henryhowella forros which 
differ in shape, ornamentation and the development of hinge. 
This confusion arises because many workers did not refer to 
type material and because of the inadequate original illustra- 
tions and descriptions used subsequently as the taxonomic re- 
ferenee. A s a  consequence, the original diagnosis has been 
modified as follows (Tab. 6): 

PuPa (1957) erected the genus Henryhowella (= Howella 
1956) based on specirnens from the Tertiary of Florida. He 
designated as type species, Cythere evax ULPaCH & BASSLER 
from the Miocene of Maryland (Fig. 28) which he had pre- 
viously referred to the genus Echinocythereis PuPa (1954). VAN 
DEN BOLD (1960: 169) emended the PuPa's description com- 
paring material from Plum Point, Maryland, with specimens 
from Europe (Badenian, Vienna, Austria). He pointed out 
the synonymy between Henryhowella evax (ULPaCH & BASSLER 
1904) and Henryhowella asperrima (REuss 1850). Some years 
earlier VAN DEN BOLD (1957b: 242-243), although rejecting 
the new genus Howella (= Henryhowella), presented a long, 
complex synonymy list for Echinocythere¨ asperrima (REuss 
1850), which included Cythereis sarsii G.W. M• (1894) 
from the Recent of the Gulf of Naples. In all probability VAN 
MORKHOVEN (1963) based his description on Cythereis sarsii 
G.W. M• 

Unfortuna~ely, the description and illustration of Cypridi- 
na asperrima by REuss is inadequate. However, the paper by 
KeMPF & NtNK (1993) in which topotypic mate¡ is de- 
scribed has proved very usefui. 

Comparing the pictures of the lectotypes of II. evax given 
by FO~STtR (1980: pi. 4 figs. 1--2) with the specimens of H. 
asperrima illustrated by KEMVF & NlNK and the topotypic ma- 
terial provided ffom the Senckenberg Museum I can only 
conclude that the species ate not identical andas result their 
synonymy is probably invalid. In Tab. 7 a comparison be- 
tween the two species is schematised. 

This discussion becomes more complicated when the fact 
that several authors included in the genus species displaying 
no plications in the posterior half is also taken in considera- 
tion. As was well explained by DI~qGLE et al. (1990), who ac- 
cepted the synonymy suggested by VAN DEN BOLD (1960), that 

Table 6: Comparison of the main characters given by different authors for the diagnosis of Henryhowella. 

author posterior structure sub-central tuberde AT marginal pore-canals 

ULPaCH & BASSLER 1904 

PUPa 1957 

VAN DEN BOLD 1960 

VAN MORKHOVEN 1963 

two ridges 

3 rows of echinose spines 

3 rows of echinose spines 

3 longitudinal plications 

swelling with spinose ornament 

cluster of short, stubby spines crenulate 

cluster of short, stubby spines stepped 

faint stepped 

straight 

sinuous, branching or joined 

mostly straight, simple 

Table 7: Comparison of Henryhowella evax and Henryhowella asperrima, using illustration of H. evax (kindly provided by Dr. R. BENSON, Na- 
tional Museum of Natural History, Washington/DC) and of H. asperrima (kindly provided by DR. T. JELLINEK, Senckenberg Museum, Frank- 
furt aro Main) (see also Figs. 25A-I, 28). 

species H. asperrima ti. evax H. asperrima H. evax 

valve female L female L male L male L 

L/H ratio 1.58 1.71 1.78 1.91 

maximum lenght below median height at median height below median height at median height 

anterior margin evenly rounded asymmetrically rounded evenly rounded asymmetrically rounded 

postero-ventrai angle rounded symmetrically rounded sqaured rounded 
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in the current literature non-plicate species are usually re- 
ferred to Henryhowella melobesioides (B~DY 1869) or to Hen- 
ryhowella dasyderma (BP, ADV 1880) without reference m the 
type materiai. 

The uncertainty with respect to the definirion of this 
genus has lead to a variety of interpretarions: 

- The division between plicate and non-plicate forms, with 
the placement of the first type to H. asperrima and of the 
second into H. dasyderma or II. melobesioides (RosENFELD 
& BHN 1978, WHATLEY & CO~ES 1987, DINGLE & LORD 
1990, DtNGLE et al. 1990, GUERNET 1998). The criteria 
for separating melobesioides and dasyderma are not clear 
and both occur in a wide range of depths and latitudes. 

- The extensive use of taxonomic loopholes such as H. cf. 
asperrima or H. aff. H. asperrima (WHATLEY & AYRESS 
1988, GUERNET & MOULtADE 1994) to indicate a rela- 
tionship but without qualification. 

- The indication of extreme variability without further re- 
finement and inclusion of that assemblage in Henryhowel- 
la but under open nomenclature (STHNECK et al. 1988, 
Gt3ERNET & BELHER 2000, MA30~N & DINGLE 2001a, 
2001b, DIDI• & BAUCH 2002). 

HenryhowelIa asperrima (REuss 1850) 
(Figs. 26A I, 27B) 

1850 Cypridina asperrima R~uss: 74, pi. 10 figs. 5a-b. 
1993 Henryhowella asperrima. - KEMPF & NINK: 95-- 

114, Figs. 1-30. 
1999 Henryhowella asperrima. - BONADtSCE et al.: 60-- 

61, pi. 1 figs. 1--2. 
2001 Henryhowella asperrima. - DALL'ANTONIA & 

BOSSlO: 418-419, pl. 5 figs. 3-7. 

M a t e r i a I : 24 adult and 8 juvenile valves from Tortonian 
sediments of the Vienna Basin [drill-hole Maustrenk 1, level 
103 m, 298,2 m a.s.l., around 58 km north ofVienna (Aus- 
tria)] kindly provided by Dr. T. JELLINEK, Senckenberg Mu- 
seum, Frankfurt am Main (Germany). - SMF Xe 21528- 
21529. 

D i m e n s i o n s :  Female L 0.65-0.75/0.42-0.47, R 0.67- 
0.72/0.40-0.45; male L 0.74-0.77/0.42-0.45, R 0.72-0.75/ 
0.40-0.42. 

R e m a r k s :  Topotypic material is figured to allow a com- 
parison between a fossil species, considered by many workers 
as the type species, and the Recent specimens from the Tas- 
man Sea. REUSS (1850) recovered Cypridina asperrima from 
Middle Miocene sediments from the Vienna Basin. KEMPF & 
NINK (1993) re-illustrated topotypic material ffom the Bade- 
nian of the Vienna Basin and considered II. asperrima as oc- 
curring only in Miocene sediments. BONADUCE et al. (1999) 
considered this species as fossil in the Mediterranean Sea and 
the Atlantic Ocean whereas DALL'ANTON1A & BossIo (2001) 
proposed an Oligocene to Recent stratigraphic range. 

' Cytherg melobesioides (BRADV 1869) 
(Figs. 26J-M) 

* 1869 Cythere melobesioides B~.DY: 162, pi. 19 figs. 
10-11. 

non 1880 Cythere melobesioides. - BRADY: 108, pl. 18 fig. 1. 
1976 Cythere melobesioides. - Pt;pa & HUI_INGS: 255, 

pi. 25 figs. 1--2. 
non 1990 Henryhowella melobesioides. - DINGLE et al.: 311, 

Figs. 42C-E 43A-E 47A. 

R e m a r k s :  BP, ADY (1869: 162, pl. 19 figs. 10--11) de- 
scribed as Cythere melobesioides specimens with sub-spinose 
ornamentation recovered from ah unknown depth near 
Mauritius, and later (1880: 108, pl. 18 fig. 1), during the 
Challenger cruise, from the Cape of Good Hope at 288 m of 
depth and from the Torres Straits at 11-15 m of depth indi- 
cating that the specimens from the two stations were probably 
not conspecific (BRADY 1880: 108). 

PURI & HUHNGS (1976: 255, pi. 25 figs. 1--2) designated 
a hololectotype of Cythere melobesioides, using a specimen 
from the Cape of Good Hope material. In the Challenger col- 
lection, hosted at the NHM (London), there is only one slide 
labelted C. mdobesioides and contains the hololectotype (no. 
BM 80.38.92). 

DINGLE et al. (1990: 311, Figs. 42C-F, 43A-F, 44A-D, 
47A) assigned (.2 melobesioides to the genus Henryhowella but 
did not provide iliustrations of the type material. The), pro- 
vided instead several micrographs of specimens from the Re- 
cent of south-western Africa which cannot be referred to C. 
melobesioides. In fact, the specimens they illustrated differ as 
follows from the hololectotype of C. melobesioides. The speci- 
mens recovered at 184 m (Figs. 42C-D) ate much smaller 
(0.48/0.26-0.24, measured from the plate) and display an 
outline different from that of C. melobesioide;, the specimens 
recovered at 655 m (Figs. 42E-F) are larger (1.10-1.12/ 
0.60-0,64) and display a different ornamentation and out- 
line; the specimens recovered at 941 m (Figs. 43A-B) are 
probably juveniles (0.51-0.55/0.33) of another species; the 
specimens recovered at 990 m (Figs. 43C-E; 0.57/0.35) and 
at 2916 m (Figs. 43F, 47A; 0.43-0.45/0.25-0.30) are all 
smaller and display a different ornamentation and outline. 

In the present author's opinion, the generic assignment of 
C. melobesioides to Henryhowella Pupa or to Fallacihowella JEL- 
LINEK & SWANSON requires a modification of the original di- 
agnoses. If C. melobesioides is assigned to the genus Henryho- 
wella, the definition of this genus should include non-plicate 
forms with different outline. If C. melobesioides is assigned to 
Fallacihowella, this genus should include (orms with central 
muscle scars in a sub-central tuberde. For these reasons, it is 
preferred to keep the generic name 'Cythere' until a compari- 
son with more specimens of C melobesioides witl be possible. 

' Cythere' dasyderma BRADY 1869 
(Figs. 26N-S) 

1880 Cytheredasyderma BRADY: 18, 105, pi. 17 fig. 4, 
pl. 18 fig. 2. 

1976 Cythere dasyderma. - Pupa & HUtINGS: 273, p1. 
11 figs. 10-i1.  



51 

Fig. 26: A-I: Henryhowella asperrima (Reuss 1850) 
Tortonian of the Vienna Basin, drill-hole Maustrenk 1, (level 103m), 298,2m a.s.l., around 
58km north of Vienna (Austria). Courtesy of Dr. T. JEtUNEK, Senckenberg Museum, Ger- 
many. - male C (0.77/0.45/0.40); A: L (0.77/0.45) external view, x35; B: internal view; C: 
dorsal view; D: R (0.75/0.42), external view, • E: internal view; F: dorsal view; G: detail of 
the posterior hinge elements of R, x 170. SMF Xe 21528; H: detail of the anterior hinge ele- 
ments of R, x170; I: central muscle scars of R, x140. 
J-M: Henryhowella melobesioides (BRADY 1869) 
Recent, off Cape of Good Hope, Challenger station 142, 270 m. - Hololectotype designated 
by PuaE & HULINGS (1976: 255, pi. 25 figs i--2). -- female L (0.90/0.55); J: external view, ne- 
gative number 071089; K: internal view, negative number 071137; L: dorsal view, negative 
number 071181; M: detail of the central muscle scars, negative number 071138, x278. NHM 
no. BM 80.38.92 [picmres were taken and provided by Dr. J. WHrI'TA~R, Department of Pa- 
laeontology, Natural History Museum, London]. 
N-S: Cythere dasyderma (BRaDu 1880) 
Recent, S Pacific, Challenger station 296 ($38~ ', W88~ 3285 m. Paralectotype 
designated by Pup, I & HULINGS (1976: 273). -- male L (1.03/0.60); N: external view, negative 
number 071082; O: internal view, negative number 071124. NHM no. BM 1961.12.4.39. 
Hololectotype designated by Pum & HUHNGS (1976: 273, pi. 11 figs 11, 10). -- female L 
(I.20/0.72); P: externaI view, negative number 071080; Q: internal view, negative number 
071120; R: dorsal view, negative number 071177; S: detail of the central muscle scars, nega- 
tire number 071121, x242. NHM no. BM 1961.12.4.39 [pictures were taken and provided 
by Dr. J. WHITTAKER, Department of Palaeontology, Natural History Museum, London]. - 
Mi magnifications are x33 unless otherwise stated. 
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Fig. 27: Schematic drawings of the anterior vestibulum of Falladho- 
wella caligo (A) and Henryhowella asperrima (B) and cross-sectional 
profiles along lines a-a' and b-b' respectively. 

Fig. 28: SEM micrograph of Henryhowella species: 
Henryhowella evax (ULKICH ~~�91 BASSLER 1904). 
Lectotype (USNM 35412), female L (0.77/0.45), from the Calvert 
Formation (Miocene), Plum Point (Maryland, USA), x60. [kindly 
provided by Dr. R. BENSON, Smithsonian National Museum of Nat- 
ural History, Washington/DC]. 

non 1978 Henryhowella dasyderma.- ROSENFELD & BEIN: 
18, pl. 1 fig. 24. 

non 1987 Henryhowella sp. cf. H. dasyderma.- WHATLEV 
& COLES: 36 ff, pl. 5 figs. 12--13. 

R e m a r k s :  BRADY (1880: 105, pl. 17 fig. 4) described as 
Cythere dasyderma specimens with short and blunt spines ris- 
ing from the muri of "angular excavations" and which were 
recovered from 20 different stations with a world wide distri- 
bution and from a wide depth range (270-4446 m). Pup,1 & 
HUL~NGS (1976: 273, pi. 11 figs, 10, 11) designated a lecto- 
type of Cythere dasyderma from Challenger station 296, in the 
S Pacific. Although Pum & HULINGS stated that the hololecto- 
type is probably a penultimate instar, observations on the ma- 
terial hosted at the Natural History Museum (London) have 
led to the conclusion that ir is instead a badly preserved adult 
female L (1.20/0.72). The slide is labelled no. BM 
1961.12.4.39 and contains another female L (1.18/0.75), 
probably belonging to C. dasyderma. A different slide, labelled 
with the same number, contains three paralectotypes: two ju- 
venile Ls, not congeneric, and a male L (1.05/0.60). The slide 
labelled as "topotype BM 1974-275 station 185, 155 
fathoms, Torres' Straits", contains an adult R of Bythocythere 
arenacea BRADY (1880). In the collection, severa[ other slides 
ate labelled as C dasyderma from station 296 and 302. Of  the 
77 specimens studied, 53 show affinities with C. dasyderma. 

ROSENI:ELD & BEIN (1978: 18, pl. 1 fig. 24) were the first 
to refer C. dasyderma to the genus Henryhowella, probably 
driven by its spinose ornamentation. They did not re-study 
BRADY'S material, and illustrated a L (0.72/0.48, measured 
from their plate) which is smaller than C. dasyderma. 

WHATLEY & COLES (1987:36 ff, pi. 5 figs. 12--13) illu- 
strated as q sp. cf. II. dasyderma two specimens flora MŸ 
cene and Pliocene sediments of the N Atlantic, a female R 
(0.95/0.60, measured from the plate) a n d a  male L (0.81/ 
0.46). They are both smaller than C. dasyderma and display 
s[ightly different outlines. 

In the present author's opinion, the generic assignment of 
C. dasyderma to Henryhowella PUPa or to Fallacihowella JELLI- 

NEK ~X[ SWANSON is uncertain, complicated by the fact that the 
type material is badly preserved so that the internal characters 
cannot be clearly defined. For these reasons, it is preferred to 
keep the original generic name 'Cytherd, until topotypic, bet- 
ter preserved material become available. 

Genus ApatihowellaJELLINEK & SWANSON 2003 

Ty p e s p e c i e s : Apatihowella inradata JELLINEK & SWAN- 
SON 2003. 

Re m a r ks : JELLINEK & SWANSON compared the chitinous 
appendages of non-plicate forms from the Campbell Plateau 
(New Zealand) with the drawings available in literature on 
soft parts of Henryhowella sarsii sarsii from the Mediterranean. 
The differences in the antennal exopod and the copulatory 
apparatus have led them to erect the new genus Apatihowe[la 
JELHNEK & SWANSON (2003). Differences in ornamentation, 
hinge structure and MS pattern have also led to the subdivi- 
sion into the two subgenera A. (Apatihowdla) and A. (Fa[[aci- 
howella). In overall morphology of the valves, A. (Apatihowel- 
la) seems closer to Henryhowella than to A. (Fallacihowella). 

Compared with A. (Fallacihawdla), A. (Apatihawdla) has 
a different pattern of the adductor scars, a different hinge 
structure and a different arrangement of the surface ornamen- 
tation, with a more enhanced sub-centra• swelling. For the 
reasons herein mentioned it is raised to generic rank as Apati- 
howella. 

Apatihowella cE A. rustica JELLINEK & SWANSON 2003 
(Figs. 29A-H) 

M a t e r i a l :  11 adult and 18 juvenile valves. - SMF Xe 
21530-21531. 

D i m e n s i o n s :  Female L 0.82-0.85/0.50-0.52, R 0.82/ 
0.47; male L 0.87/0.47, R 0.90-0.92/0.45-0.47. 
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Fig. 29: A-H:  Apatihowella cE A. rusticaJELLINEK & SWANSON (2003) 
Recent, sample BX140; South Tasman Rise, off south coast Tasmania, Austra]ia; $49~ ', E150~ ', 
1636 m. - fema]e L (0.85/0.52); A: externa] view; B: interna] view; C: dorsal view. SMF Xe 21530. - fema]e R 
(0.82/0.47); D: externa] view; E: interna] view; F: dorsal view; G: central muscle scars, • H: hinge, • 
SMF Xe 21530. 
I-Q: Apatihowella sp. 
Recent, sample BX161, South Tasman Rise, off south coast Tasmania, Australia; $46~ ', E149~ ', 
3685 na. - male R (0.90/0.47); I: externa] view; J: internal view; K: anterior hinge element, x185; L: posterior 
hinge element, • M: detail of  the sub-centra] tuberde, • N: detail of the anterior ornamentation with 
tuberc[es in conjunctive positions, x120. SMF Xe 21532. - female R (0.85/0.50); O: external view; P: interna] 
view; Q: detail of the uppermost central scar, • SMF Xe 21532. -Al1 magnifications ate • unless other- 
wise stated. 
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D i s t r i b u t i o n :  Holocene of the South Tasman Pise. 
Common in sample BX153 (1874 m). Rare in sample 
BX140 (1636 m). 

Remarks :  Few poorly preserved adult specimens were 
recovered. Despite this, overall shape, characteristic ornamen- 
tation organised in concentric rows of intramural nodes and 
intermediate sub-round fossae, large sub-central tubercle, 
paramphidont hinge and the arrangement and shape of MS 
correspond with A. rustica. 

This species is only compared to A. rostica because the di- 
mensions ate slightly larger and nodes ate present but notas 
prominent as in A. rustica. Greatest width is at the SCT in 
adult specimens whereas in juveniles this shifts posteriorly. 
Marginal pore-canals were not visible because of poor preser- 
vation. 

Apatihowella sp. 
(Figs. 29I-Q) 

Mate r i a l :  3 adult and 4 juvenile vaIves. - SMF Xe 
21532. 

D i s t r i b u t i o n : Holocene of the Emerald Basin. Rare in 
sample BX161 (3685 m). 

D i m e n s i o n s :  Female R 0.85/0.50; male R 0.85-0.90/ 
0.42-0.47. 

Remarks :  This species differs from A. rustica JELLINEK 
& SWaNSON because of its slender outline, almost straight 
ventral margin and larger dimensions of the males. Central 
MS consists of four adductor scars in a vertical row anda sin- 
gle V-shaped frontal scar. The two lowermost adductor scars 
are drop-shaped and almost fused, the upper middle is bean- 
shaped and slightly forward; the uppermost is deeply incised 
dorsally having the shape of a large U. 

Genus Fallacihowella JELLINEK & SWANSON 2003 

Type species:  Fallacihowella sol Jtt• & SWANSON 
2003. 

Remarks :  As already stated by TR1EBeL (1950) and VAN 
MORKHOVeN (1962: 35) 'homeomorphic' genera have very si- 
milar shapes and ornamentation and differ in the characters 
of the inner lamella, mainly the hinge. The study of mil parts 
allows, sine dubia, the recognition of homeomorphic genera, 
as in the case of Fallacihowdla and Henryhowella. 

Besides the morphological differences already described in 
JetLINEK & SWANSON for the hinge and the external morphol- 
ogy, the comparison of topotypic material of Henryhowella as- 
perrima with material from the Tasman Sea has led to the re- 
cognition of differences in the inner lamella (Fig. 27). In par- 
ticular, the inner lamella in specimens of Fallacihowella caligo 
is wider than in Henryhowella species and slopes towards the 
internal surface of the valve and the vestibulum is very narrow 
(Fig. 27A). In Henryhowella species the inner lamella is much 
narrower than in E and is almost horizontal, resulting in a 
deep vestibulum (Fig. 27B). For these reasons, Fallacihowella 
is herein raised to generic rank. 

Unfortunately, the genus Fallacihowella provides no an- 
swer about the relationship between the non-plicate forms 
and those 'intermediate' forms which show weak plications 
on the posterior half. It is likely that new findings of living 
specimens, displaying this 'intermediate' carapace character, 
will clarify their taxonomic position in the sense that they 
may be morphological variations or different species. For the 
time being, these 'intermediate' forms are grouped in Fallaci- 
howella sp. B. 

Fallacihowella caligo JeLHNEK & SWANSON 2003 
(Figs. 30A-N, 27A) 

Mater ia l :  189 adult and 411 juvenile valves. - SMF Xe 
21533-21541. 

D i m e n s i o n s :  Female L 1.02-1.12/0.65-0.67, R 1.07- 
1.12/0.62-0.67; male L 1.10-1.20/0.57-0.65, R 1.05-1.15/ 
0.62-0.65. 

D i s t r i b u t i o n :  Holocene of the South Tasman Pise. 
Common in samples BX141 (1690 m) and BX147 (2177 m). 
Very common in samples BX140 (1634 m), BX138 (3022 
m), BX161 (3685 m) and BX165 (4067 m). Abundant in 
sampIe BX153 (1874 m). 

Remarks :  The male specimens from the Tasman Rise 
are more slender than those from the Campbell Plateau. The 
female specimens are slightly larger. In the shallower samples 
ffom the Tasman Rise, the juveniles exceed the number of 
adults which, when present, are in fragments or very eroded. 
On the contrary, in the deeper samples, adults are more com- 
mon and better preserved. 

Fallacihowella sp. A 
(Figs. 31A-M) 

Mater ia l :  3 adult and 38 juvenile valves. - SMF Xe 
21542-21544. 

D i m e n s i o n s :  Female L 1.12/0.67, R 1.05-1.10/0.62- 
0.65. 

D i s t r i b u t i o n :  Holocene of the Emerald Basin. Com- 
mon in samples BX110 (3907 m) and BX116 (4462 m). 

D e s c r i p t i o n : Valves sub-trapezoidal to sub-rectangular 
in shape. Greatest length at mid-height. Greatest height at 
anterior cardinal angle. Anterior margin wide and evenly 
rounded. Posterior margin asymmetrically rounded, with an 
obtuse angle at the posterior cardinal angle. Dorsal margin 
sloping posteriorly, with an incurvation medially. Ventral mar- 
gin slightly concave medially. In dorsal view, greatest width 
posteriorly. Surface covered by star-tipped spines located on 
the muri ofsub-rounded fossae. Spines organised in four con- 
centric rows, parallel to the outer margin. On the sub-central 
posterior surface spines arranged in a random pattern. 

Internally: ventral margin concave medially, additional 
closing mechanism developed on the flange ventrally and pos- 
teriorly. Fused zone broad, with moderately wide vestibulum 
antero-ventrally and narrow vestibulum postero-ventrally. 
Marginal pore-canals simple and straight, 25 anteriorly and 
12-14 posteriorly. Hinge holamphidont. AT of R large and 
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Fig. 30: Fallacihowella caligo JELLINEK & SWANSON (2003) 
Recent, sample BX138, South Tasman Rise, off south coast Tasmania, Australia; $49~ ', E151~ ', 
3022 m. - male L (1.20/0.65); A: external view; B: internal view; C: dorsal view; D: central rnuscle scars, x204. 
SMF Xe 21533. - male R (1.15/0.65); E: external view; F: internal view; G: dorsal view; H: central muscle scars, 
x204. SMF Xe 21533. 
Recent, sarnple BX161, South Tasman Rise, off south coast Tasmania, Australia; $46~ ', E149~ ', 
3685 m. - female L (1.12/0.67); I: external view; J: internal view; K: dorsal view. SMF Xe 21535. - female R 
(1.10/0.65); L: external view; M: internal view; N: dorsal view. SMF Xe 21535. - All magnifications ate x42 un- 
less otherwise stated. 
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Fig. 31: Fallacihowella sp. A 
Recent, sample BX116, Emerald Basin, off south coast South Island, New Zealand; $55~ ', E159~ ', 
4462 m. - female L (1.12/0.67); A: external view; B: internal view; C: dorsal view; D: posterior socket and cre~ 
nulate bar, x130; E: anterior socket, x130; F: central muscle scars, x250; G: star tipped spines and crenutate bar, 
x320. SMF Xe 21542. - female R (1.10/0.65); H: external view; I: internal view; J: dorsal view; K: anterior 
tooth and adjacent socket, x130; L: posterior tooth and crenulate groove, x130; M: central muscle scars, x320. 
SMF Xe 21542. -AII  magnifications are x43 unless otherwise stated. 
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step-like in dorsal view; with a wide round socket opened 
posteriorly towards the crenulate median groove. PT large, 
stout, sub-rounded and smooth. Hinge elements on L com- 
plementary. A hinge ear is developed above the AS. 

Central MS consisting in four adductor scars arranged in 
a row, the two lowermost of which drop shaped and inti- 
mately situated. The upper medial scar boomerang-shaped, 
with the anterior limb sloped ventrally. Uppermost scar is 
large and oval. Frontal scar large and U- or V-shaped. 

Remarks :  This species is very similar to A. SoIJELLINEK & 
SWANSON (2003) from which it differs because oflarger dimen- 
sions. The ecology of the two forms are also very different, A. 
solis living in shallower waters. Because only three adult valves 
were recovered (even though considered living = stained with 
Pose Bengal) this species is left under open nomenclature. 

Falladhowella sp. B 
(Figs. 32A-Q) 

Mater ia l :  24 adult and 53 juvenile valves. - SMF Xe 
21545-21549. 

D i s t r i b u t i o n :  Holocene of the South Tasman Pise. 
Common in samples BX147 (2177 m), BX156 (3208 m), 
BXI61 (3685 m) and rare in sample BX165 (4067 m). 

D i m e n s i o n s :  Female L 1.02-1.05/0.65-0.67, R 0.95- 
1.02/0.57-0.65; male L 1.07-1.10/0.60-0.65, R 1.07-1.10/ 
O.57-0.60. 

D e s c r i p t i o n : Valves sub-trapezoidal to sub-rectangular 
in shape. Greatest length at mid-height or slightly below. 
Greatest height at anterior cardinal angle. Anterior margin 
wide and evenly rounded. Posterior margin asymmetrically 
rounded, with an obtuse angle at the posterior cardinal angle. 
Dorsal margin straight, with an incurvation posterior to the 
anterior cardinal angte. Ventral margin slightly concave at 
mid-length. In dorsal view, greatest width posteriorly. 

MI specimens present more or less pronounced plications 
in the posterior atea. The secondary ornamentation on adults 
is only partial[y preserved and reduced to short spines or stout 
tubercles covering the entire carapace, except on the marginal 
areas were star-tipped spines may be still preserved. The 
spines are both in conjunctive and disjunctive positions on 
the muri of sub-oval fossae. In the antero-ventral area they are 
organised into 3-4 rows of fossae and tubercles, arranged par- 
allel to the outer margin. On the posterior half, some tuber- 
des occur in loose groupings which gire a sense of 'plica- 
tions'. These are also evident in juveniles, especially in the L. 
On the plications, tubercles are usually [arger and situated 
very close to each other. On the remaining muri, tubercles are 
scattered. Intramural, normal pores are rare and sieve-type. 
MS node lacks fossae with the smooth surface incised by 4-5 
narrow slots and divided in two by 4-6 stout tubercles, often 
connected at the base. Sexual dimorphism well pronounced. 

Internally, ventral margin concave at mid-height. In the 
oral region of the R, an additional closing mechanisms is pre- 
sent oral region with a horizontal row of 3-4 wedge-shaped 
protuberances, sometimes fused, developed on the flange 
close to the line of concrescence. A small triangular to sub- 
rectangular depression located on the flange mid-posteriorly, 

extending inwards from the selvage, may represent another 
additional closing mechanism but no complementary struc- 
ture was observed on the R. Fused zone broad, with moder- 
ately wide vestibulum antero-ventrally and very narrow vesti- 
bulum postero-ventrally. Marginal pore-canals simple and 
straight, approx. 30 anteriorly and 18 posteriorly. Hinge ho- 
lamphidont. In the R, AT large and stepped in dorsal view, 
with the proximal part wedge-shaped. Adjacent wide round 
socket opens posteriorly towards the smooth median groove. 
PT large, stout, sub-rounded and smooth. Hinge elements in 
L complementary. A hinge ear is developed above the AS 
which carries a peculiar knob on the distal part with two 
small spines. 

Central MS consisting of four adductor scars arranged in 
a row. The two lowermost drop-shaped and very close to each 
other, almost fused. The uppermost medial boomerang- 
shaped, with the anterior limb bent downwards. The upper- 
most scar is large and bean shaped. Frontal scar large and U- 
or V-shaped. Fulcral point pronounced. 

Remarks :  This species differs from E sol JELLINEK & 
SWANSON (2003) because it is larger and has a smooth median 
bar. It occurs in almost all of the samples together with E cal# 
go. In comparison with E caligo, E sp. B lacks of the wa W 
dorsal profile, has a straight or slightly concave ventral margin 
in the R and its greatest length is slightly below mid-height. 
The presence of the weak plication made it possible to differ- 
entiate the juveniles of the two species. Vr the differ- 
ences in ornamentation could representa morphological var- 
iation of E caligo, the differences in shape, dimensions and 
proportions allow to separate the two species. Only recovery 
of better preserved specimens with soft parts intact will 
prove/disprove that relationship. 

Genus Pseudobosquetina GUERNET & MOULLADE 1994 

Type species :  Cytheropteron mucronalatum BRADu 
1880. 

Remarks :  GUeP, NeT & MOULLADE (1994: 263) erected 
the genus Pseudobosquetina to accommodate Miocene-Plio- 
cene specimens from the Central Atlantic. The associated text 
however, lacks any reference to the key characters indicated 
by PURI & HULINGS (1976) for the BRADY'S specimens GUFR- 
NET ~x[ MOULLADE chose as types. It is also significant that in 
the 1994 publication only two micrographs of a single female 
L were provided to support their descriptive text. The MŸ 
cene specimen they figured is slightly smaller than B~Dv's 
specimens and has a better developed alar process which over- 
laps the ventral margin. The alar process rises directly from 
the anterior margin and the slope between the posterior edge 
of the ala and the posterior margin carries a short, blade-like 
ridge which is not visible in the micrographs provided by 
PURI &�91 HULINGS. GUERNET �91191 MOULLADE have chosen the 
name Pseudobosquetina to indicate the affinities of the genus 
with Bosquetina KEJI 1957, as had already been noticed by 
other authors. Bosquetina has subdivided adductor scars anda 
different hinge-pattern which lacks the broad accommodation 
groove in the L and has a crenulate median element. Tbose 
authors, in a brief discussion, also compared their genus with 



58 

Fig. 32 Fallacihowella sp. B 
Recent, sample BX161, South Tasman Rise, off south coast Tasmania, Australia; $46~ ', E149~ ', 
3685 m. - male L (1.10/0.65); A: external view; B: internal view; C: dorsal view. SMF Xe 21545. - male R 
(1.07/0.57); D: external view; E: internal view; F: dorsal view. SMF Xe 21545. 
female L (1.02/0.65); G: external view; H: internal view; I: dorsal view; J: detail of the muscle scar area in exter- 
nal view with tubercles and slots, x118; K: central muscle scars, x253. SMF Xe 21545. - female R (0.97/0.57); 
L: external view; M: internal view; N: dorsal view; O: additional closing mechanism on the ventral edge, x505; 
P: additional closing mechanism on the posterior edge, x505; Q: central muscle scars, x240. SMF Xe 21545. - 
AII magnifications are x43 unless otherwise stated. 
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Brachycythere At.EXANDEP, 1933, Pterygocythereis BLAKE 1933, 
Pterygocythere HILL 1955, Bosque#na Ks 1957, Ruggieria KEIJ 
1975 and Keijella Rt:GGIEaI 1967. In fact, a great deal of con- 
fusion has arisen about the generic assignment of species re- 
ferred to Cytheropteron mucronalatum BP, AD'; (1880). As al- 
ready indicated by GUEaNET & MOULI.ADE, it is probable that 
more than one species exist and that Pacific and Atlantic 
forros can be differentiated. Unfortunate[y, the concept of the 
species Cytheropteron mucronalatum to which most authors re- 
fer is undear. Additionally, the unclear diagnoses of Brachy- 
cythereALEXANDER (1933) and Pterygocythere H~~.e (1955) may 
also account for the fact that the 'mucronalaturn' species were 
often referred to them (Tab. 8). 

Brachycythere was erected to accommodate Cretaceous 
specimens from Texas, with Cythere sphenoides Rzuss (1854) 
from the Upper Cretaceous of the Austrian Alps as type spe- 
cies. Pterygocythere was erected fot Brachycythere species with a 
strong alar process with Cypridina alata BosQueT (1847) from 
the Upper Cretaceous of the south-eastern Netherlands as 
type species. The two genera share similar hinges and MS 
and, as stated by HIt.L (1955: 807), "the new genus Pterygo- 
cythere includes the strongly winged forros having Brachy- 
cythere hingement." That is, for the R, a smooth anterior 
stepped tooth, an adjacent socket opening into a smooth 
groove and an elongate and coarsely crenulate posterior ele- 
ment; in the L, elements are complementar), with an accom- 
modation gtoove above the median element. Some forros 
may have a crenulate AT as well. For the latter, with Brachy- 
cythere affinities, MANDELSTAM (1958a) erected the genus Dig- 
mocythere (type species Brachycythere russelli HOWE & LAW 
1936). I have examined paratypoid material of Brachycythere 
sphenoides (R5uss) from the Cretaceous of Texas [catalogue 
no. SMF Xe 980, provided by Da. T. JEI, tlNEK, Senckenberg 
Museum, Frankfurt am Main] and made the comparative ob- 
servations listed below (Tab. 8). 

Pterygocythere seems as the genus closest to Pseudobosqueti- 
na but has a much more developed alar process anda  wedge- 
shaped outline. 

Pseudobosquetina has some affinities with Carinovalva SIS- 
SINGH (1973) [type species Incongruellina (Lixouria) keiji SlS- 
SINGH 1972] which has a more symmetric outline, a more 
pronounced ventro-lateral keel and lacks the accommodation 
groove in the L. Incongruellina Rt,rGGIEaI (1958) (type species 
L semispinescens RUGGmR~ 1958) has well developed vestibula 
and a crenulate median hinge element. 

Significantly, all Recent specimens of this genus have been 
recovered from the deep ocean. AY~SS et al. (1997), compar- 
ing faunal distributions in the Pacific (Coral Sea, Chatham 

Rise, Kerguelen Plateau, south-east Australian Continental 
Slope and Tasman Sea) postulated "Pseudobosquetina mucro- 
nalaturd' hada  broad depth range of 1489-3500 m. 

Pseudobosquetina mucronalata (BRaDu 1880) 
(Figs. 33A-F, 34A-N) 

*" 1880 

non 1941 

1971 
? 1974 

1975 
1975b 
1976 

1979 

non 1983 

non 1987 

non 1988 

1988 

non  1990 

1990 

non 1993 
non 1994 

non 1996 

1997 

non 1998 

n o n  2000 

Cytheropteron mucronalatum. - BRADV: 140--141, 
pl. 33 figs. 8a-d. 
Cytheropteron mucronalatum.- TRESSLER: pl. 19 
fig. 25. 
Bosquetina mucronalatum. - PURI: 168. 
Brachycythere rnucronalatum. - BEYSON: 1038. 
Bosquetina fenestratum. - PEYPOUqUE~ 889. 
Pterygocythere?.- BENSON: 27, Fig. 9 (4). 
Cytheropteron mucronalatum. - PuPa & HULINGS: 
307, pl. 22 figs. 14--18. 
Bosquetina fenestratum. - DUCASSE & PEYPOU- 
QUE~ pi. 4 fig. 2. 
Brachycythere mucronalatum. - B>NSON et aI.: 
435 ff, tabs. 2, 3, pi. 1 figs. 6-7. 
Bosquetina mucronalaturn. - WHATLEY ~X~ COLES: 
35 ff., figs. 1, 2B, 3-4, 6, 8-12A, tab. 9, pl. 5 
figs. 1-2. 
Brachycythere mucronalatum. - STHNECK et al.: 
607, pi. 1 fig. 9, Fig. 4. 
Pterygocythere mucronalatum.- Av~ss: 201, pi. 
4 fig. 23. 
Bosquetina mucronalatum. - DINGLE & LORD: 
215 ff, Fig. 2.9. 
Pterygocythere mucronalata. - VAN HARTEN: 325, 
tab. 2. 
Pterygocythere mucronalaturn. - COa~6E: 265. 
Pseudobosquetina mueronalatum. - GUERNET & 
MOULI~DE: 263, pl. 2 figs. 1--2, 4. 
Pterygocythere mucronalata. - CRONIN: 41 ff, pi. 
lf ig.  5. 
Pterygocythere mucronalatum. - Av~ss et al.: 
292-293, Fig. 3. 
Pseudobosquetina mucronalatum. - GUERNET: 
525 ff, pl. 3 fig. 4. 
Bosquetina mucronalatum. - DIDI• & BAUCH: 
110, tab. 2, pl. 4 figs. 23-24. 

M a t e r i a l :  14adults and 41 juveniles valves (1 juv. C). - 
SMF Xe 21551-21552. 

Table 8: Comparison between the main characters of the genus Pseudobosquetina and the equivalent characters in the four genera to which the 
species mucronalatum is more often referred to in the literature. 

Genus anterior tooth R adductor scars frontal scars accommodation groove L 

Brachycythere smooth and stepped subdivided subdivided present 

Digmocythere crenulate and stepped subdivided subdivided present 

Pterygocythere smooth and stepped not divided V-shaped present 

Bosquetina elongate and cusped not divided subdivided absent 

Pseudobosquetina crenulate to smooth, stepped not divided V-shaped present 
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Fig. 33: Pseudobosquetina mucronalata (BRADY 1880). 
Recent from the S Pacific, Challenger station 296 ($38~ ', W88~ 3285 m. - A-C: 
Hololectotype (NHM no. BM 80.38.157), designated by Pu~ & HUL1NGS (1976: 307, pi. 22 figs 
15, 17). L (1.31/0.87); A: external view, negative number 071101; B: internal view, negative 
number 071148; C: dorsal view, negative number 071182, x43. - D-F: Paralectotype (NHM 
no. BM 80.38.157), illustrated by Pum & HULINGS (1976: 307, pi. 22 figs 14, 16, 17). R (1.32/ 
0.81); D: external view, negative number 071101; E: internal view, negative number 071150; F: 
dorsal view, negative number 071183, x43. [pictures were taken and provided by Dr. J. WHiT- 
TA~R, Department of Palaeontology, The Natural History Museum, London]. 

D i m e n s i o n s :  Female L 1.30-1.40/0.87-0.90, R 1.35- 
1.37/0.80-0.85; male L 1.42-1.47/0.87-0.90, R 1.45-1.47/ 
0.85-0.87. 

D i s t r i b u t i o n : Holocene of the South Tasman Pise. 
Common in sample BX138 (3022 m). Holocene of the South 
Pacific (BRADY 1880). 

R e m a r k s :  P. mucronalata was described by BRaDY 
(1880: 140--141, pi. 33 figs. 8a-d) who recorded it in one 
Atlantic and six Pacific stations. Ir is probable that B~Du in- 
duded a number of species in his 'mucronalatum' and unfot- 
tunately it is unclear which station the figured specimen 
came from. The specimens illustrated subsequendy by PuFu 
& HULINGS (1967: 307, pi. 22 figs. 14--18) were ffom the 
Chile Pise in the Eastern Pacific (3285 m) and, as the 
authors stated, differ from the original descriprion given by 
BRADY. At the NHM (London), besides the original slide no. 
BM 80.38.157 containing the hololectotype, a slide labelled 
with the same numbers contains three specimens: an adult L 
anda  juvenile L of/?  mucronalata, and a juvenile R belong- 
ing to a different genus. The slide of the paralectotypes con- 
tains 2 adult Rs and 1 juv L of/?. mucronalata whereas the 
slide of the topotype, labelled no. BM 1974.380, contains a 
L of Cytheropteron. 

STHNECK et al. (1988: 608) assumed that Pupa & Hut- 
~NCS had chosen a sub-adult specimen for their illustration. In 

the rype specimens no changes of the general shape were ob- 
served through ontogeny a n d a  less arched dorsal margin is 
typical for males and for R in particular. The specimens illu- 
strated by STE~NECK et al. (1988) ffom the Upper Miocene of 
the central equatorial Pacific have smaller dimensions, more 
pronounced ridges on the dorsal sulcus which are parallel to 
the ala and obvious posterior spines. 

The A-1 R illustrated by A'n~ss (1988) has a sinuous alar 
process which is much more inflated than in P. mucranalata. 
Unfortunately, both illustrations and the description are in_ 
adequate to give a clear indication of the species he refers to 
as Pterygacythere mucranalatum. 

The specimens illustrated from the Atlantic (Tmr 
1941, WHATLEY & COLES 1987, STEINECK et al. 1988, D~NGLE 
& LO~ 1990, CRONIN 1996) have an alar process which be- 
gins at anterior margin and an ornamentation on the alar pro- 
cess and the dorsal margin [see in particular the specimens il- 
lustrated in WHATLEY & COLES (1987) and DINGLE & LORD 
(1990) displaying a slight reticulation at the posterior end of 
the ala]; furthermore strong spines along the lower half of 
posterior and/or anterior margin. The latter does not occur in 
the specimen illustrated by CRON~N (1996). 

No opinion can be expressed about the specimens found 
in the Pacific Ocean by COI',~GE (1993) and AYmr et al. 
(1997) because neither descriptions nor illustrations were pro- 
vided. Because of the wide geographical distribution and the 
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Fig. 34: Pseudobosquetina mucronalata (B~DY 1880). 
Recent, sampte BX138, South Tasman Rise, off south coast Tasmania, Australia; $49~ ', E151~ ', 
3022 m. - female L (1.30/0.87); A: external view. SMF Xe 21551. - female R (1.35/0.80); B: external view; C: 
anterior hinge eIement, x96; D: posterior hinge element, x96; E: central muscle scars and fulcral point, xl00. 
SMF Xe 21551. - male L (1.42/0.87); F: external view; G: internal view; H: dorsal view; I: detail of the hinge, 
• J: central muscle scars and fulcral point, x98. SMF Xe 21550. - male R (1.45/0.85); K: external view; L: 
internal view; M: dorsal view; N: detail of the hinge, • SMF Xe 21551. - All magnifications are x35 unless 
otherwise stated. 
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wide depth range of their material it is likely that there were a 
number of closely-related species included under P. mucrona- 
lata. Moreover, the distribution of P.. mucronalata is most 
liked limited to the S Pacific Ocean. 

Genus Philoneptunus WHATLEY, MILLSON �91237 AYRESS 1992 

Type  spec ies :  Philoneptunus gravizea (HoRN~BaOOK 
1952). 

R e m a r k s :  This genus contains 12 species from the 
south-west Pacific (Late Cretaceous-Recent) and 7 onshore 
species from the Tertiary sediments of New Zealand (Lower 
Eocene-Lower Miocene WHATLEY, MILLSON & AVaESS 1992). 
The species found in Recent sediments are: P. gravizea, P. pla- 
naltus (SwANSON 1979), P. paeminosus WHATLEY, MILLSON & 
AYP~SS (1992), P. provocator JELLrNEK & SWANSON (2003), P. 
neesi JELLINEK & SWaNSON (2003), /? gigas JELLINEK & SWAN- 
SON (2003) and the new species described herein. 

P. gravizea was originally described from depth of 131 m, 
E of North Cape (North Island, New Zealand). /? plana#us 
was recovered from the Otago Shelf, east coast of South Is- 
land (New Zealand) at depths ranging from 182 m to 750 m. 
P. paeminosus was considered to be a fossil species (Middle 
Eocene-Middle Miocene) by W,ATCEV et al. (1992) but was 
recovered live on the Campbell Plateau around the depth of 
600 m by JELLINEK & SWANSON who also referred to this spe- 
cies, Philoneputnus sp. recovered by SWANSON (1993) from 
dredge samples taken along the west coast of South Island 
(New Zealand) at depths of between 531-769 m. P. provoca- 
tot has been recovered at approx. I000 m on the Challenger 
Plateau, whereas P. gigas was found at 1547 m on the Chal- 
lenger Plateau and between 1362 m and 1681 m on the 
Campbell Plateau. /? neesi was found at around 1000 m on 
the Challenger Plateau. 

Philoneptunus tricolonos n. sp. 
(Figs. 35A-L, 36A-C) 

D e r i v a t i o n  o f  name :  From the Greek adjective tri- 
kolonos = three-hilled; referring to the three ribs on the pos- 
terior surface. 

H o l o t y p e :  Female R (1.22/0.65), Figs. 35D-I. - SMF 
Xe 21553. 

P a r a t y p e s :  154 adult and juvenile valves. - SMF Xe 
21554-21557. 

D i m e n s i o n s  (ofparatypes): Female L 1.17-1.22/0.60- 
0.65, R 1.15-1.22/0.57-0.65; male L 1.27-1.32/0.70-0.72, 
R 1.22-1.30/0.67-0.70. 

Type  l o c a l i t y :  RV SONNEcruise no. SO 136, site 28 
station 140; box-corer sample from the South Tasman pise, 
off S Tasmania, Australia, at 1636 m water depth; 
$49~ 10.84 ', E150~ 10.13 '. 

D i s t r i b u t i o n : Holocene of the South Tasman Pise. 
Very common in sample BX153 (1874 m). Common in sam- 
pies BX140 (1636 m) and BX141 (1690 m). 

D i a g n o s i s : A large species characterised by an arched 
dorsal rib, a well developed horizontal ventral rib anda  weak 
median rib which is not connected to the SCT. The surface is 
covered by fossae of varying sizes, with smooth solae. 

D es c r ip  ti o n : Shape sub-trapezoidal. Greatest length 
below mid-height. Greatest height at anterior cardinal angle. 
Anterior margin evenly rounded in R and truncate in L. Pos- 
terior end broadly acuminate. Dorsal margin sloped poster- 
iorly, partially covered by the postero-dorsal rib and the ante- 
ro-dorsal loop. Ventral margin straight in males, slightly con- 
vex in the oral region in females. In dorsal view greatest width 
at SCT. Ventrally, small spines are located: 10-13 on the 
anterior margin and three on the posterior. External surface 
covered by ribs and fossae. The postero-dorsal rib is arched 
and anteriorly grades into the SCT. The weak postero-median 
rib is short and not connected with the SCT. The postero- 
ventral rib with short and stout spine on posterior extremity 
runs parallel to the ventral margin. In dorsal view these three 
ribs are truncated posteriorly. The irregular sub-rounded fos- 
sae are arranged randomly, the smallest being located poster- 
iorly and antero-dorsally. The sola are smooth and occasion- 
ally bear simple pores, peripherally. Simple pores are also lo- 
cated on the muri. More developed sub-vertical muri connect 
the dorsal loop with the ventral rib. 

Internally: vestibulum not developed, wide duplicature, 
selvage strong. A smooth flange extends around the anterior 
and posterior, more developed in R, whereas in the L present 
only in the ventral half. Marginal pore-canals simple, straight 
and thin, occasionally with medial swelling, 22-28 anteriorly 
and 10-13 posteriorly. 

Hinge paramphidont. R with dorsally faintly lobate term- 
inal teeth (4-5 lobe AT, 3 lobes PT). Smooth median groove 
connected to the small round socket adjacent to the AT. 
Hinge elements of L complementary. 

Central MS consisting of 4 adductor scars arranged in a 
sub-vertical row. The uppermost separated from the remain- 
ders and bean-shaped, the uppermost medial elongate, the 
lowermost medial beak-shaped with the point anteriorly, the 
lowermost oval. Frontal scar large and hook-shaped. Sexual 
dimorphism well developed with males much longer than fe- 
males. The ornamentation is weaker in the younger instars, 
especially anteriorly. The dorsal and ventral ribs are always 
present, whereas the median rib, the SCT and the dorsal loop 
are usually not developed (Figs. 36A-C). 

R e m a r k s :  P. tricolonos n. sp. can be distinguished from 
other species of/?. from the Recent of the SW Pacific for the 
following reasons: 

P. gravizea (HORNIBROOK 1952) is smaller and proportion- 
ally more slender. It exhibits a more pronounced median rib, 
larger muri between the fossae and has a suppressed eye tu- 
bercle. 

P. paragravizea WHaT>EY, MILtSON & A'CRESS (1992) is 
slightly larger and heavier. It displays a reticulate ornamenta- 
tion over the external carapace, with conical pores inside the 
solae of the central area and fossae grading into punctae to- 
wards the ends. 

17. paeminosus WHATLEY, MILLSON & AYRESS (1992) is 
smaller and more triangular in shape. It has less developed 
and shallower fossae. 
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Fig. 35: Philoneptunus tricolonos n. sp. 
Recent, sample BX140; South "Fasman Rise, off south coast Tasmania, Australia; $49~ ', E150~ ', 
1636 m. - female L (1.22/0.65), paratype; A: external view; B: internal view; C: dorsal view. SMF Xe 21554. - 
female R (1.22/0.65), holorype; D: external view; E: internal view; F: dorsal view; G: detail of  the ornamenta- 
tion, sieve-type normal pore and open normal pote with seta, x408; H: detail of  the marginal spines on the pos- 
terior margin in internal view, x296; I: central muscle muscle scars, • SMF Xe 21553. - male L (1.32/ 
0.72), paratype; J: external view; K: internal view; L: dorsal view. - SMF Xe 21554. - Ali magnifications ate 
x44 unless otherwise stated. 
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Fig. 36: A-C: Philoneptunus tricolonos n. sp. 
Recent, sample BX 140; South Tasman Rise, off south coast Tasmania, Australia; $49~ ', E150~ ', 
1636 m. - juv .  A-1 L (1.07/0.67); A: externa] view. SMF Xe 21554. - juv .  A-1 R (1.05/0.62); B: externa] 
view. SMF Xe 21554. - juv. A-3 R (0.87/0.52); C: externa] view. SMF Xe 21554. 
D-E:  Philoneptunus paeminosus W~TLEV, M~LLSON & AY~ss 1992 
Recent, sample BX153, South Tasman Rise, off south coast Tasmania, Austra]ia; $47~ ', E147~ ', 
1874 m. - female L (1.07/0.67); D: externa] view; E: internal view. SMF Xe 21558. 
F-G: Philoneptunus sp. 
Recent, sample BX161, South Tasman Rise, offsouth coast Tasmania, Australia; $46~ ', E149~ ', 
3685 m. - juv.  L (0.82/0.55); F: externaI view; G: internal view. SMF Xe 21559. 
H-N:  Phacorhabdotus sp. 
Recent, sample BX116, Emerald Basin, offsouth coast South Island, New Zealand; 
$55~ ', E159~ ', 4462 m. - female L (0.82/0.55); H: external view; I: internal view; J: dorsal view. 
SMF Xe 21560. - female R (0.82/0.47); K: external view; L: internaI view; M: dorsal view; N: detail of the 
central muscle scars photographed in extemal view in transmitted light, x85. SMF Xe 21560. - All magnifi- 
cations ate x43 unless otherwise stated. 
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P. gigaSJELLINEK & SWANSON (2003) is larger and carries a 
well defined reticulation posteriorly. It has a sub-rectangular 
outline and lacks the median ridge. 

P. neesi JELLINEK & SWANSON (2003) has smooth posterior 
and anterior margins and a rectangular meshwork arranged in 
concentrical rows around the SCT. 

P. provocatorJELLINEK & SWANSON (2003) is much smaller 
and more stout, with narrower muri and larger, shallower fos- 
sae. 

Philoneptunuspaeminosus WHATLEY, MILLSON ~�91 AYR~SS 1992 
(Figs. 36D-E) 

1992 Philoneptunuspaeminosus WHATLEY et al.: 49, pl. 
2 figs. 7--14. 

Mate r i a l :  Two adult and 15 juvenile valves. - SMF Xe 
21558. 

D i m e n s i o n s :  Female L 1.05-1.07/0.65-0.67. 
D i s t r i b u t i o n :  Holocene of the South Tasman Pise. 

Common in sample BX153 (1874 m). 

Re m a r k s: Apart from the smaller dimensions, P. paerni- 
nosus differs from/?, tricolonos n. sp. in its weaker ornamenta- 
tion, made of round and small solae, the less pronounced 
ribs, the more developed spines anteriorly and the presence of 
a well developed spine at the posterior edge of the ventral rib. 

Philoneptunus sp. 
(Figs. 36F-G) 

Mater ia l :  13 juvenile valves. - SMF Xe 21559. 
D i m e n s i o n s :  juvenile L 0.82/0.55; R 0.82/0.55 (larger 

moults). 
D i s t r i b u t i o n :  Holocene of the South Tasman Pise. 

Rare in sample BXI61 (3658 m). 

Remarks :  These juvenile valves belong to a species of 
Philoneptunus with a posterior reticulation, similar to what 
has been described for/?, neesi JELLINEK & SWaNSON or /?. gigas 
JEtUNEK & SWANSON. It should be noticed that these juveniles 
represent the deepest record of the genus Philoneptunus (see 
also initial remarks). 

Subfamily B u n t o n i i n a e  APOSTOLESCU 1961 

Genus Phacorhabdotus HOWE & LAURENCICH 1958 

Type species:  Phacorhabdotus texanus HowE & LAUR- 
ENCICH 1958. 

R emarks :  This genus was erected on Cretaceous speci- 
mens from Texas and Arkansas. VAN DEN BOLD (1965) sug- 
gested that the genus Ambocythere evolved from a lineage of 
species within the genus Phacorhabdotus. Following COLES et 
al. (1990), P. has a stratigraphical range of Lower Palaeocene- 
Lower Miocene in the N Atlantic Ocean and Lower Oligo- 
cene-Quaternary in the Pacific Ocean. 

Phacorhabdotus sp. 
(Figs. 36H-N) 

Mate r i a l :  8 adult and 8 juvenile valves. - SMF Xe 
21560-21561. 

D i m e n s i o n s :  Female L 0.80-0.82/0.52-0.55, R 0.77- 
0.82/0.45-0.47; male L 0.82-0.85/0.50-0.55, R 0.80-0.82/ 
0.42-0.45. 

D i s t r i b u t i o n : Holocene of the Emerald Basin. Rare in 
samples BX110 (3907 m) and BX116 (4462 m). 

D e s c r i p t i o n :  Valves sub-rectangular in shape. Maxi- 
muro length below mid-height, maximum height at anterior 
cardinal angle. Maximum width within posterior half. Ante- 
rior margin evenly rounded in L especially, bearing a thin and 
fragile flange. Posterior margin asymmetrically rounded, with 
the ventral half denticulate. Dorsal margin in L sinuous, hori- 
zontal in the posterior half and convex in the anterior; in R si- 
nuosity less pronounced, in male slightly convex. Ventral 
margin slightly concave in the oral region. Ornament consist- 
ing of three parallel, longitudinal, smooth ridges and a faint 
reticulation. The ridges are low, wide anteriorly and abruptly 
truncate posteriorly. The dorsal-most shortest and gently 
arched; the median horizontal and with a simple pore at its 
postero-ventral margin; the ventral ridge is the longest. Ridges 
merge behind the zone of the adductor muscle attachment. 
Reticulation consists of polygonal meshes with thin and low 
muri, that become weaker anteriorly. The solae are covered 
by round pits (11-18 in each mesh) and the muri bear pore 
conuli. The pore conuli are concentrated in the posterior 
where the reticulation is more pronounced. 

Imernally: anterior margin evenly rounded, posterior 
asymmetrically rounded. Ventral margin almost straight in R, 
stightly arched in the mouth area in L. Vestibulum not devel- 
oped. Radial pore-canals short and sinuous, 9 anteriorly and 
8 posteriorly, emerging through the marginal dentides. On 
the antero-ventrai hatf, five false pore-canals alternate to the 
true ones. Hinge badly preserved in all specimens. R anterior 
tooth low, slightly curved, median element smooth, posterior 
element elongate and smooth. Elements in the L complemen- 
tary. In the R, above the hinge line a smooth groove is located 
most likely to accommodate the dorsal-most part of the L, 
which is swollen and bent down. 

MS were visible on one single valve and consist of a verti- 
cal row of four adductors and two frontal scars. The lower 
two adductors ate divided and sub-rounded, the second 
uppermost elongate and the uppermost oval. These two are 
very close to each other, almost fused. The posterior frontal 
scar is vertically elongated and the adjacent anterior is heart- 
shaped. 

Males slightly more elongate and more slender than fe- 
males. In juveniles the reticulation is absent and only the ven- 
tral ridge is developed. 

Remarks :  The poor preservation of the specimens pre- 
vented a specific determination. However, Phacorhabdotus sp. 
is similar to Phacorhabdotus sp. AY~ss (1988: 808-809, pi. 
30 figs. 22-24) from the Pleistocene of the SW Pacific 
Ocean. AY~SS' species is slightly larger, the ridges are slightly 
rounded and the ornamentation in the anterior region is 
more pronounced. Additionally, the meshwork lacks round 
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pits but have secondary fossae. P. sp. is also close to P. postero- 
punctissima COLES & WHATLEY (1989) from the Middle Eo- 
cene-Lower Miocene of the North Atlantic, the latter, how- 
ever, displays a stronger ornamentation in the posterior half 
and is larger. The presence of P. sp. in Recent sediments from 
the Emerald Basin confirms the occurrence of the genus in 
the Quaternary of the Pacific Ocean. 

Genus Ambocythere VAN DEN BOLD 1958 

Type  spec ies :  Ambocythere keijiVAN DEN BOLD 1958. 

R e m a r k s : This genus was erected to accommodate Eo- 
cene to Recent specimens from the Caribbean Region. The 
distribution was later extended to the Central America Region 
and the North Atlantic Ocean by VAN DEN BOLD (1965) who 
also included in the genus Cythere stolonifera BRADY (1880), 
from the South Atlantic (Cape of Good Hope). Furthermore, 
scattered findings were recorded from the South Atlantic and 
anaong those, few species of Ambocythere were recorded from 
Recent sediments of the Atlantic Ocean at depth exceeding 
2000 m (Tab. 9). 

Records of Ambocythere in the Recent of the Pacific are 
not common and limited to shallow waters. MCI~Nzm 
(1974) reported Ambocythere sp. aff. stolonifera (BRADY 1880) 
and another species related to A. bodjonegoroensis (KINGMA 
1948). Those two species were recovered from different local- 
ities along the south-west coast of Australia between 50 m 
and 90 m. Ambocythere sp. is also recorded in the waters 
around Japan at depths not exceeding 300 m by IKEVA & 
CRONIN (1993). 

Ambocythere sinuosa n. sp. 
(Figs. 37A-O) 

1990 Ambocythere sp. 3057. - DINGLE et al.: 301-303, 
figs. 34A, 35A. 

D e r i v a t i o n  o f  name :  From the Latin adjective sinuo- 
sus = sinuous; refetring to the sinuous shape of the median 
ridge. 

H o l o t y p e :  Female R (0.62/0.37), Figs. 37I-O. - SMF 
Xe 21562. 

P a r a t y p e s :  15 adult and 4 juvenile valves. - SMF Xe 
21563-21565. 

D i m e n s i o n s  (ofparatypes): Female L 0.60-0.65/0.35- 
0.37, R 0.57-0.62/0.32-0.37; male L 0.67-0.72/0.35-0.37, 
R 0.65-0.67/0.32-0.35. 

Type  l o c a l i t y :  RV SONNEcruise no. SO 136, site 32, 
station 156; box-corer samp[e from the South Tasman Pise, 
off S Tasmania, Australia, at 3208 m water depth; 
$47~ ', E149~ '. 

D i s t r i b u t i o n :  Holocene of the South Tasman Pise. 
Very rare in sample BX156 (3208 m). Rare in samples 
BX147 (2177 m) and BX161 (3658 m). 

D i a g n o s i s : Ah Ambocythere species with a sinuous med- 
ian ridge. Reticulate among the medial ridges, the ventral 
ridge and the marginal rim, and on the posterior. 

D e s c r i p t i o n : Valves sub-rectangular in shape. Greatest 
length below mid-height, greatest height at anterior cardinal 
angle. Anterior margin evenly rounded, posterior asymmetri- 
cally rounded. Dorsal margin straight, tapering to posterior 
just behind the anterior hinge element. The marginal rim is 
blade-shaped and extends from the dorsal margin, behind the 
anterior hinge element, along the anterior and the ventral 
margins where it tapers towards the ventral ridge. The poster- 
ior ventrally caudate margin with a small tubercle at mid- 
height anda  narrow flange with 4-6 small tubercles. Surface 
with three longitudinal ridges. The dorsal-most is short and 
deflected downwards posteriorly, in males this ridge almost 
connects with the median ridge but slops gently in females. 
Median ridge longer and sinuous; the ventral ridge is the 
longest and most prominent, slightly converging towards 
median ridge at extremities. Both the median and the ventral 
ridge with a small tubercle at posterior end. A faint median 
sulcus runs slightly obliquely between the dorsal and the 
median ridges. The secondary ornamentation consists of a 
faint reticulation, organised in polygonal meshes with sieve- 
type pores in conjunctive positions on the thin muri. This re- 
ticulation extends along the poste¡ margin, between the 
ridges and between the ventral ridge and the marginal rim. 
The remainder of the surface is smooth with scattered sieve- 
type pores (6-9) organised in a constant pattern. In dorsal 
view, greatest width at posterior third, corresponding with 
maximum extension of the ventral ridge. 

Internally: posterior margin blunt, acuminate, ventral 
margin arched near oral region. Inner lamella widest antero- 

Table 9: List of Ambocythere species recovered in the Recent of the Atlantic Ocean, exceeding 2000 
na of depth. 

species author depth [mi 

famosa VAN DEN BOLD 1965 

cf. A. ramosavAN DEN BOLD 1965 

ramosa VAN DEN BOLD 1965 

sp. 3057 

BENSON et al. 1983 2938--3210 

WHATLEY ~�91 COLES 1987 2445 

MADDOKS & STnNECK 1987 3506 

DINGLE et al. 1990 2070 



67 

Fig. 37: Ambocythere sinuosa n. sp. 
Recent, sample BX156, South Tasman Rise, off south coast Tasmania, Australia; S47~ ', E149~ ', 
3208 m. - female L (0.60/0.35), paratype; A: external view; B: internal view; C: dorsal view; D: posterior hinge 
element, x230; E: anterior hinge element, x230; F: dorsal view of the posterior margin showing the typical pos- 
terior tubercle and the lobation of the median bar ,  x 190; G: internal view of the posterior flange with eroded 
hollow tubercles, • H: central muscle scars and mandibulat scars, x420. SMF Xe 21563. - female R (0.62/ 
0.37), holotype; I: external view; J: internal view; K: dorsal view; L: posterior hinge element, x230; M: anterior 
hinge element, x230; N: detail of the posterior fiange in external view, x220; O: rhomboidal meshes of the sec- 
ondary ornamentation, x442. SMF Xe 21562. - All magnifications are • unless otherwise stated. 
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dorsa]ly, significant narrowing antero-ventrally, posteriorly 
widest media]ly. Selvage faint, line of concrescence parallel to 
the inner margin. Anterior with 21 long, widely spaced, large, 
marginaI pore-canals which ofien bifurcate at mid-iength. 
Posterior marginal pore-canals 10 thin, bifurcate medially; 
postero-ventrally three canals bifurcate exiting through six 
small posterior spines. Hinge in R consisting of a narrow, 
elongate AT, bearing three faint lobes dorsally. The adjacent 
socket is deep and smooth, its dorsal narrow groove extends 
to the posterior cardinal angle where a round, knob-like tooth 
occurs. At the extremities of the median bar of the L, a faint 
lobation occurs, significant dorsally. 

MS pattern consisting of a vertical row of four adductor 
scars very tightly paired. The upper and lowermost round, 
medial pair elongate. Antennular scar heart-shaped. Sexual di- 
morphism pronounced, males more elongate and with stron- 
ger dorsal ridge. Juveniles (A-2, A-3) with reticulation but a 
weaker median ridge. 

Remarks :  Juvenile specimens of A. sinuosa were com- 
pared with a juvenile female L of Ambocythere sp. 3057 illu- 
strated by DINGLE et al. (1990: 301--303, Figs. 34A, 35A). 
The specimens display many similarities but until adult speci- 
mens from the SE Atlantic Ocean become available the rela- 
tionship remains indeterminate. 

- A. sinuosa n. sp. is similar to A. caudata VAN DEN BOLD 
(1965) in its dimensions, the outline, the projecting 
flange at posterior end and the faint cross-ridge connect- 
ing the dorsal and median ridges. Secondary reticulation, 
the length of the main ridges and the partern of the mar- 
ginal pore-cana]s ore however area of contrasts. 

- A. ramosa VAN DEN BOLD (1965) is smaller, with a differ- 
ent pattern of secondary ornamentation and of radial 
pore-canals. 

- A. subreticulata VAN DEN BOLD (1958a) is sma]ler and 
lacks a sub-central sulcus. The longitudinal ridges are 
weaker but the secondary ornamentation described by 
VAN DEN BOLD is similar to that of A, sinuosa n. sp. 

- A. rectaJELHNEK & SWaNSON (2003) is smaller, its median 
ridge is straight, it has a number of secondary ridges par- 
allel to the main ridges and has faint radial ridges on the 
anterior rim. 

- A. christinae JELLINEK & SWANSON (2003) is smaller, with 
reticulation only on the posterior third, much more pro- 
nounced ridges but a weaker sub-central sulcus. 

Using available literature, the record of A. sinuosa n. sp. at 
2177-3658 m is the deepest for any species of Ambocythere 
from the South Pacific. Although the popu[ation structure is 
anoma]ous, with the four juveniles representing the A-2 
moult or younger, some specimens had dried rernains of soft 
parts intact and on this basis they ate considered autochtho- 
nous, 

Subfamily P e n n y e l l i n a e  N~tE 1975 

Genus Rugocythereis DINGLE, LORD & BOOMER 1990 

Ty p e s p e c i e s : "Oxycythereis" horrida WHATLEY �91191 COLES 
1987. 

I n c l u d e d  species:  'Oxycythereis" horrida WHaTLEY & 
COLES (1987), 'Oxycythereis' buntoniaformis AY~ss (1988), 
Rugocythereis horrida DINGLE et al. (1990), Rugocythereis reti- 
culata AY~SS (1993b), Rugocythereis reticulata Av~ss (1993c), 
? Rugocythereis horrida MajoRAN & DINGL~ (2001a), ? Rugo- 
cythereis horrida MAJOP~N & DINGLe (2001b). 

Remarks :  This genus was erected by DINGLE et al. 
(1990) to include specimens from the south-eastern Atlantic, 
collected at depths variable from 730 m to 2916 m. They re- 
ferred their specimens to R. horridus, formerly described as 
'Oxycythereis' horridus by WHATLEY ~X~ COLES (1987). The no- 
men nudum 'Oxycythereis' was first used for Eocene-Pliocene 
specimens from the Indian Ocean DSDP Leg 24 (BENSON 
1974). In this paper BENSON introduced severa] 'nomina 
nuda'but 'Oxycythereis'was used formally despite the fact that 
it was never described. The genus was further listed in a num- 
ber of different stratigraphic records (BENSON 1975a: Fig. 3; 
WHATLEV 1983: Tab. 2) but again without descriptions or il- 
lustrations were given. Only DUCASSE & PEYPOUQUET (1979: 
pl. 3 fig. 3) provided a picture of a right va]ve of Oxycythere¨ 
dorsoserata from the Quaternary of the south-west margin of 
the Rockall Plateau, which may be referred to B~DV's Cythere 
dorsoserrata, although the name was misspellt and no refer- 
ence to the original author was given. WHATLEY ~x~ COLES 
(1987) assumed that Cythere dorsoserrata B~~)Y belongs to 
Oxycythereis. BRADY (1880: 102--103, pi. 23 figs. la-d) recov- 
ered his specimens from 2565 m of depth in S Atlantic (Tri- 
stan d'Acunha) and gave a length of 0.77 for a carapace. PuPa 
& HULINGS (1976: 274--275, pl. 15 figs. 1--4) described as 
lectotype a R with dimensions of 0.56/0.47. This is c[early a 
mistake since those proportions for the va]ve are unexpected 
and, in fact, when measured from the plate, indicate an actual 
length of 0.84. The original si[de labelled no. BM 81.5.19 
contains the single R of the hololectotype (Fig. 38). 

A second si[de, labelled with the same number which 
probably hosted the L of the carapace described by BP~DY, 
was empty. Pupa & HULINGS'S specimen (0.85/0.45) has a tri- 
angular posterior margin, and a holamphidont type. The ves- 
tibula are well developed, and the median hingegroove is 
smooth (Fig. 38D) and not coarsely crenulate in the anterior 
partas reported by PuPa & HULINGS's. These characters are 
remarkably different from those displayed in Oxycythereis spe- 
cies and for these reasons C. dorsoserrata cannot be[ong to the 
genus Rugocythereis. 

WHATLEY & COLES illustrated severa[ specimens from the 
Miocene-Quaternary of the North Atlantic and referred them 
to different species of Oxycythereis (1987: 76-78, pl. 5 figs. 
14-25). With respect to the binary nomenclature their new 
species Oxycythereis horridus is more correctly named Oxy- 
cythereis horrida, since the gender of the genus is feminine. 
COLES & WnATLEV (1989: 102--104, pi. 4 figs. 13--17, pi. 5 
figs, 1--5) stated that Oxycythereis is synonymous wŸ Pen- 
nyella NEALE (1974) a genus erected on Upper Cretaceous 
specimens from Western Australia. Their assumption was that 
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Fig. 38: Cythere dorsoserrata BRADY 1880. 
Recent from the S Atlantic, Challenger station 335 ($32~ ', W13~ 2565 m. - Hololectotype 
(NHM no. BM 81.5.19) designated by PuPa & HULINGS (1976: 274--275, pl. 15 figs 1--4). R (0.85/0.45); A: ex- 
ternal view, negative number 071085, x55; B: internal view, negative number 071131, x55; C: dorsal view, ne- 
gative number 071179, x55; D: detail of the anterior hinge element, negative number 071134, x55; E: detail of 
the posterior hinge element, negative number 071133, x330. [pictures were taken and provided by Dr. J. WHIT- 
TAKER, Department of Palaeontology, The Natural History Museum, London]. 

Oxycythereis BENSON was based on Cythere dorsoserrata BRADY 
(1880). DINGLE et al. (1990) erected Rugocythereis to include 
those forms of Oxycythereis which did not fit the genus Pen- 
nyella. The main differences between the two genera are sum- 
marised in Tab. 10. 

DINGLE et al. (1990), following the scheme of COLES & 
WHATLEV, included Cythere dorsoserrata BRADY in Rugocyther- 
eis. The inclusion of C. dorsoserrata BRADY either in Pennyella 
or Rugocythereis is not appropriate because, in both cases, it 
would mean a large variability of the generic characters. In 
fact, both Pennyella and Rugocythereis lack vestibula, whereas 
C. dorsoserrata has well developed vestibula. Considering aU 
those elements, the synonymy proposed by D1NGLE et al. 
needs to be modified. They included in Rugocythereis speci- 
mens probably belong to Pennyella as P. fortedimorphica 
COLES & WHATLEY (1989) and P. praedorsoserrata COLES ~x[ 
WHATLEY (1989) which display holamphidont hinges and 
antero-marginal rims. Oxycythereis sp. 1 and sp. 2 (WHATLEY 
& COLES 1987) can probably be referred to Pennyella. 

Table 10: Main differences between the genera Pennyella and Rugo- 
cythereis. 

Genus Pennyella Rugocythereis 

hinge type Holamphidont Paramphidont 

marginal ridges Present Absent 

anterior rim Present Absent 

posterior rim Present Present 

flange Absent Present 

Rugocythereis horrida (WHATLEY �91191 COLES 1987) 
(Figs. 39A-R) 

* 1987 

1990 

1990 

200la 

2001b 

"Oxycythereis'horrida WHATLEY ~x[ COLES: 76--78, 
pi. 5 figs. 18--22. 
Rugocythereis horrida. - DINGLE et al.: 320-322, 
Figs. 47B, D-E  
Rugocytbereis horrida. - DINGLE et al.: 320--322, 
Fig. 47C. 
Rugocythereis horrida. - MAJORAN & DINGLE: 83, 
Fig. 5k. 
Rugocythereis horrida. - MAJORAN & DINGLE: 
214, pi. 1 fig. 21 (juvenile). 

M a t e r i a l :  124 adult and 185 juvenile valves. - SMF Xe 
21566-21571. 

D i m e n s i o n s :  female L 0.85-0.87/0.52-0.57; R 0.80- 
0.87/0.50-0.52; male L 0.90-0.92/0.47-0.50; R 0.85-0.90/ 
0.45-0.47. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Very rare in samples BX156 (3208 m) and BX165 (4067 m); 
rare in sample BX161 (3685 m); very common in samples 
BX138 (3022 m) and abundant in sample BX147 (2177 m). 

R e m a r k s :  The following observations supplement the 
description provided by WHATLEY & COLES (1987) and DIN- 
6LE et al. (1990). The ornamentation consists of tuberdes 
and bullae which, on the sub-central ventral area, are orga- 
nised in 4-6 parallel rows, terminating posteriorly in a stout, 
prominent tubercle. Normal pores intramural and sieve-type. 
They exit scattered on the surface and on pore-conuli at pos- 
terior margin. 

Internally, ventral margin concave medially with a snap 
knob (on the R) as additional closing mechanism (Fig. 39R). 
Marginal pore-canals simple and straight, 18-22 anteriorly 
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Fig. 39: Rugocyrhereis horrida (WHATLEY • COLES 1987) 
Recent, sample BX147, South Tasman Pise, off south coast Tasmania, Australia; $48~ ', E149~ ', 
2177 m. - female L (0.85/0.52); A: external view; B: internal view; C: dorsal view; D: central ornamentation 
and sieve-type pore, • SMF Xe 21566. female R (0.87/0.52); E: external view; F: internal view; G: dorsal 
view; H: central muscle scars, x290; I: anterior hinge element, • J: posterior hinge element, x312; K: ventral 
ornamentation with blade-shaped spines, • SMF Xe 2 1 5 6 6 . -  rnale L (0.92/0.50); L: external view; M: in- 
ternal view; N: dorsal view. SMF Xe 21566. - male R (0.90/0.47); O: external view; P: internal view; Q: dorsal 
view; R: additional closing mechanism, x390. SMF Xe 21566. - AII magnif]cations ate • unless otherwise sta- 
ted. 
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and 12-14 posteriorly. Hinge antimerodont. R with a multi- 
lobate (4-5 lobes) AT with a narrow groove dorsally; smooth 
median groove. The PT has a faint lobation most visible in 
dorsal view. Hinge elements in L complementary. A small 
hinge ear is developed above the AS and extends anteriorly. 
Central MS consisting of four adductor scars arranged in a 
vertical row. The two lowermost are very close to each other 
and drop-shaped, the uppermost medial boomerang-shaped, 
with the anterior portion sloped ventrally, the uppermost 
large and oval. Frontal scar large and U-shaped. Sexual di- 
morphism well developed. 

WHATLEY ~X[ COLES (1987: 76--78, pi. 5 figs. 18--22) re- 
ported this species from the Miocene-Quaternary sediments 
of the North Atlantic, the Pliocene-Quaternary of the SW Pa- 
cific Ocean and the Miocene of the Indian Ocean. Dingle et 
al. (1990) recorded it from the Quaternary of the SE Atlantic. 
Based on that data it is concluded that presendy this taxon 
occurs in water depths of 730 m to 3526 m. In the samples 
from the Tasman Sea, the largest number of specimens occur 
between 2177 m and 3022 m of depth, whereas in the deeper 
samples onIy juveniles were recovered. 

Although the genus was erected by DINGLE et a1.(1990), 
the specific determination of the Tasman Sea species is based 
mainly on the description and the illustrations provided by 

WHAVLEY & COLES(1987). In fact, DINGL~ et al. (1990: 320- 
322, Figs. 47B-F) did not provide an emended diagnosis fot 
the specŸ horrida and the specimens they illustrated ate 
poorly preserved. Moreover, the dimensions (0.73-0.74/ 
0.43-0.45 measured from the plates) of their specimens are 
smaller than those reported by WHATtEY & COLES of those of 
the Tasman Sea specimens. The poorly preserved specimen 
they illustrate in their Fig. 47C bears triangular spines and ir 
is only tentatively included in the present species. The speci- 
men illustrated by MAJOKaN & DINGL~ (200la: 83, Fig. 5K) 
as R. hor•qdus from the Late Miocene of the Southern Ocean 
displays a slightly different pattern of ornamentation, wi*h 
subdued reticulation. 

R. horrida is similar to ' Oxycythereis' buntoniaformis (A'cR- 
ESS 1988) which is stouter, lacks blade-like tuberdes on the 
external ventral margin and has weakly developed hinge ear. 

Rugocythereis tethys n. sp. 
(Figs. 40A-P) 

D e r i v a t i o n  o f  name:  From the Greek name Tethys. 
Tethys was one of the Nereids (sea nymphs) and the wife of 
Okeanus. With reference to the gender of the genus and the 
oceanic environment. 

H o l o t y p e :  Male C (1.12/0.60/0.54), Figs. 40A-O. - 
SMF Xe 21572. 

Para types :  135 adult and 289 juvenile valves. SMF 
Xe 21573-21578. 

D i m e n s i o n s  (of paratypes): Female L 1.07-1.10/0.57- 
0.60, R 1.05-1.07/0.55-0.57; male L 1.12-1.17/0.60-0.62, 
R 1.10-1.12/0.55-0.57. 

Type loca l i ty :  RV SONNEcruise no. SO 136, site 13, 
station 082; box-corer sample from the Campbell Plateau, off 
SE South Island, New Zealand, at 1681 m water depth; 
$55~ ', E166~ '. 

D i s t r i b u t i o n :  Holocene of southern and eastern 
Campbell Plateau and of the South Tasman Rise. Very rare in 
sample BX141 (1690 m). Rare in sample BX138 (3022 
m).Very common in samples BX031 (1568 m), BX082 (1681 
m) and BX153 (1874 m). Abundant in BX140 (1636 m). 

D i ag n o s i s : Large species of Rugocythereis with unusual 
ornamentation, composed of polygonal meshes with low 
muri enclosing circular pits. Blind and with weak SCT. 

D e s c r i p t i o n :  Shape sub-trapezoidal. Greatest length 
slightly below mid-height, greatest height at anterior cardinal 
angle. Anterior margin asymmetrically rounded with a promi- 
nent antero-dorsal flange. Posterior margin sub-triangular, 
rounded-acuminate, bearing a single spine on the posterior- 
most extremity of the rim. Dorsal and ventral margin conver- 
ging posteriorly. Dorsal margin straight, slightly incurved be- 
fore the posterior cardinal angle. Ventral margin straight. In 
dorsal view posterior rim flat, greatest width within posterior 
third. Sexual dimorphism well pronounced. Valve surface 
covered with small, circular to oval fossae. A faint reticulation 
covers the surface, becoming coarser towards the margins. 
The reticu]ation is formed by polygonal meshes with low 
muri enclosing a variable number of pits (3-6). Antero-ven- 
tral and postero-ventral margins with a row of small tubercles, 
openings of marginal pore-canals. Sieve-type pore-canals open 
on the muri. The posterior rito bears a row of small spines on 
irs smooth surface. A row of large meshes, without pits con- 
nects the rim with the postero-ventral inflation. The area of 
the central MS is smooth, with small pits. Juveniles display a 
stronger reticulation, with short fat tubercles on the antero- 
ventral area and on the dorsal margin. 

Internally: ventral margin concave medially, where a snap 
knob is presentas additional dosing mechanism. Fused zone 
narrow with a ver), narrow anterior vestibulum. Selvage 
strong, parallel to the outer margin. Radial pore-canals 
straight, 25-28 anteriorly and 18 posteriorly. Hinge antimer- 
odont. In the R, small multi-lobate AT, trianguIar-shaped in 
dorsal view. Narrow and smooth median groove. PT wedge 
shaped, with faint lobations distally. Hinge elements in L 
complementary. 

Central MS consisting in a vertical row of four adductor 
scars anda  single frontal scar. The two lowermost adductor 
scars ate small and very dose to each other, drop-shaped; the 
second uppermost scar is large, deflected ventrally; the upper- 
most scar is large and bean-shaped, separated from the three 
lower scars. The frontal scar has an asymmetric U-shape, with 
undulated proximal arre. 

Re m a r k s: On the South Tasman Rise only juveniles of 
this species were recovered, although in large numbers. Adult 
valves were available from the Campbell Plateau and kindly 
provided by Dr. T. JELUNEK (Senckenberg Museum, Ger- 
many). Taking into account that in sample BX037 only juve- 
niles occur, the optimum depth is between 1568 m and 1681 
m .  

Rugocythereis tethys n. sp. differs from R. horrida because 
of its larger dimensions, different kind of ornamentation, lack 
of tubercles and presence of a posterior ventro-lateral spine. It 
is close to R, reticulata AVRESS (1993b: 141-140, Figs. 9S-U; 
1993b: Fig. 3M) from the Late Oligocene of South Canter- 



72 

Fig. 40: Rugocythereis tethys n. sp. 
Recent, sample BX082, southern Campbell Plateau, off SE South Island, New Zealand; $55~ ', 
E166~ ', 1681 m. - male C (1.12/0.60/0.54), holotype; A: L (1.12/0.60), external view; B: internal view; 
C: dorsal view; D: surface ornamentation and simple pores, x380; E: posterior socket, x137; F: anterior socket, 
• 137; G: R (1.10/0.55), external view; H: internal view; I: dorsal view; J: ventral oblique view showing the addi- 
tional closing mechanism; K: central muscle scars, x190; L: anterior hinge elements in dorsal view, x187; M: 
posterior hinge elements in dorsal view, • N: anterior tooth, x160; O: posterior tooth, x160. SMF Xe 
21572. - Recent, sample BX140; South Tasman Pise, off south coast Tasmania, Australia; $49~ ', 
E 150 ~ 10.13', 1636 m. - juv. L (1.02/0.50), paratype; P: external view. SMF Xe 21575. - MI magnifications are 
x44 unless otherwise stated. 
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bury (New Zealand) with which shares the reticulate orna- 
ment and the weak SCT. However R. tethys is larger, has lower 
muri, larger fossae and is blind. 

Subfamily Unicapellinae DINGLE 1981 

Remarks :  DINGLE (1981), studying Campanian and 
Maastrichtian sediments of south-east Africa, erected the sub- 
family Unicapellinae to accommodate blind, reticulate to fo- 
veolate untypical trachyleberidids (see MS), with a prominent 
SCT, a strongly to moderately developed hinge ear in L and 
nodose, spinose or bullate surface features. The following 
genera were included: Paleoabyssocythere and Adanticythere 
BENSON (1977), Herrigocythere GR• (1973) and Dutoitel- 
la DINGLE (1981). Apart from Dutoitella, the remaining gen- 
era are exclusively fossil. 

Genus Dutoitella DINGLE 1981 

Type species:  Dutoitella dutoitiDINGLE 1981. 

Remarks :  In the original diagnosis of the genus Dutoi- 
tella, DXNGLE emphasised the non-reticulate character of the 
valves. Although in the descriptions of D. dutoiti (type spe- 
cies) and D. mŸ a faint reticulation is always described, 
particularly in the anterior region. The hinge of Dutoitdla is 
described as hemiamphidont and the MS, not observed in the 
type species but in D. mirnica, display subdivided antennular 
and second adductor MS. COLES & WHATLEY (1989) modi- 
fied the description of DINGLE and described an evolutionary 
phylogeny in Dutoitella. They included in the genus heavily 
reticulated forms and observed a variation in the hinge sys- 
teta, with a ioss of tobation in the terminal dements of the 
hinge attributed to Maastrichtian species, resulting in an ho- 
lamphidont hinge in more recent species. Following this am- 
pliated diagnosis, DINGLE et al. (1990) included in Dutoitella 
the species "Cythereid' crassinodosa GUERNET (1985) from the 

Eocene of the Indian Ocean, 'Suhmicytherd BENSON et al. 
(1983) from the Recent of the deep North Pacific and Cythere 
suhmi BRADY (1880) from the Recent of North Pacific. BEN- 
SON used for the first time in 1974 (pl. 1 figs. 7-8) the nomen 
nudum 'Suhmicytherd (with a dear reference to B~DY'S spe- 
cies) to describe reticulate species from the Pliocene of the In- 
dian Ocean. 

A genus closely related to Dutoitella is Taracythere, erected 
by AV~ESS (1995) for specimens from the Late Eocene of New 
Zealand. They have a strong resemblance with Dutoitella, 
especially with respect to the external ornamentation, but Ÿ225 
acythere has a distinct postero-ventral marginal spine and typi- 
cal trachyleberidid muscle-scars. 

Dutoitella suhmi (BV, ADV 1880) 
(Fig. 41) 

* 1880 Cythere suhmi BRADY: 106--107, pl. 26 fig. 3a-d. 
non 1880 Cythere suhmi BRADY: 106--107, pl. 26 fig. 3e-h. 

1976 Cythere suhmi. - PuR1 & HULINGS: 290, pl. 17 
figs. 7--10. 

non 1987 'Sumicytherd suhmi. - WHATLEY & COLES: 80, 
pi. 6 figs. 18--21. 

non 1990 Dutoitella suhmi. - DINGL~ et al.: 293--298, Figs. 
27E-E 30A-B, 3lA, C, E 

Rema rks: BRADY (1880) recorded Cythere suhmi at 4140 
m of depth in station 241 (N35~ ', E157~ ') and 
off Prince Edward's Island at 90-280 m. The specimens illu- 
strated on his pi. 26 were referenced asa female adult from 
station 241 (fig. 3a-d) anda  juvenile from Prince Edward's 
Island (fig. 3e-h). In both plate and description no reticula- 
tion is described. The adult specimen displays pointed spines 
whereas the juvenile specimen displays blade-like spines and 
only one pointed spine at the posterior edge of the ventral 
ridge. Both display a SCT. The dimensions reported by BRA- 
DY are 1/24 of an inch which corresponds to 1.06 mm and 
not to 1.95 mm as has been stated. PuRt & HULiNGS (1976) 
designated a lectotype selected from specimens from station 

A ~ .  B 

Fig. 41: Dutoitella suhmi (Bt~ADY 1880). 
Recent of the NW Pacific, Challengerstation 241 (N35~ ', E157~ 4206 m. - 
Hololectotype (NHM no. BM 80.38.119) adult carapace disarticu[ated by Pura & HULINGS (1976: 
290--291, pi. 17 figs 7--12); A: L (1.15/0.67) external view, negative number P068263; x65; B: R 
(1.15/0.65) external view, negative number P068302; x65. [pictures were taken and provided by Dr. J. 
WHITTAKER, Department of Palaeontology, The Natural History Museum, London]. 



74 

241. Although they indicated the shape and ornamentation 
conformed to BRADY's description, their specimens are reticu- 
lated all over the surface and the dimensions ate different 
(1.I5-1.21/0.68). They described holamphidont hinge and 
central muscle scars with the four adductors arranged in a ver- 
tical row anda divided frontal scar. 

Dr. J. E. WH~TTAKER (The Natural History Museum of 
London) provided SEM photographs of the lectorype of Cy- 
there suhmi, a carapace which has been disarticulated and re- 
figured by PuRI & HULINGS (catalogue no. BM 80.38.119). 
Itis evident from the pictures (Fig. 41) that D. suhmi has a 
secondary ornamentation which consists of 8-14 round 
punctae within the meshes of the reticulation. Anteriorly, 
these punctae may surround a tiny smooth area, in sub-cen- 
tral position within each mesh of the primary reticulation. 
The secondary ornamentation is lacking on the SCT and on 
the dorsal area of the valves; it is partially developed between 
the posterior part of the dorsal margin and the ventral ridge. 
This ventral ridge bears a strongly pointed spine at its poster- 
ior edge. 
D. suhmi sensu WHATLEY & COLES (1987: pi. 6 figs. 18--19) 
lacks the secondary ornamentation, has a suppressed primary 
reticulation anteriorly and is smaller (1.03/0.57-0.63 mea- 
sured from the plate). D. suhmi sensu DINGLE et al. (1990: 
Fig. 27E) is much smaller (0.56/0.33 measured from the fig- 
ure) and lacks the secondary ornamentation. 

Dutoitella spinaplana n. sp. 
(Figs. 42A-P) 

D e r i v a t i o n  o f  name:  Composed word from the Latin 
noun spina = spine and the adjective planus =flat; referring to 
the ventral ridges and the antero-ventral frill made of fiar 
spines. 

H o t o t y p e :  Male L (1.07/0.62), Figs. 42A-C. - SMF 
Xe 21579. 

Pa ra types :  23 adult and 46 juvenile valves. - SMF Xe 
21580-21581. 

D i m e n s i o n  (of paratypes): Female L 1.07-1.10/0.65- 
0.67, R 1.00-1.07/0.60-0.65; male L 1.07-1.10/0.57-0.62, 
R 1.05-1.07/0.60-0.62. 

Type loca l i ty :  RV SONNEcruise n. SO 136, site 26, 
station 138; box-corer sample from the South Tasman Rise, 
off S Tasmania, Australia, at 3022 m water depth water 
depth; $49~ EI 51 ~ 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Very common in sample BX138 (3022 m). 

D i a g n o s i s : Blind, reticulate species, with antero-ventral 
blade-like spines, prominent SCT and strong posterior med- 
ian ridge. Dorsal margin with three pointed spines and three 
pairs of pore-conuli and flat spines. 

D e s c r i p t i o n : Shape sub-rectangular, maximum length 
at mid-height, maximum height at hinge ear. Anterior mar- 
gin rounded ornate ventrally with blunt, blade-like, striate 
spines. Ventral margin slightly convex, because of the ventral 
swelling. Posterior margin asymmetrically rounded with a 
marginal rito less developed than anterior equivalent. Dorsal 

margin straight with anterior hinge ear in the L. Surface reti- 
culation pattern consisting of irregular polygonal fossae. Ven- 
tral area with three secondary ridges composed of flat spines 
which merge toward posterior. The main ventral ridge may 
have a single spine at the posterior extremity. In dorsal view, 
maximum width corresponding to the SCT. SCT well devel- 
oped, not reticulate, deflected posteriorly. Posterior median 
ridge not reticulate, slightly arched with a pore conulus at its 
posterior edge. SCT and median ridge divided by a sulcus 
which originates media•Iy on the dorsal margin and is de- 
flected anteriorly behind the SCT. Dorsal margin with short 
ocular ridge, more evident in the R, followed by three to five 
dorsal spines a n d a  row of three pore-conuli paired with 
blade- like spines. Vertical (L) to sub-vertical (IR) posterior 
ridge, with three pore conuli, two at the extremities and one 
medial. Normal pore-canals on pore conuli, always in con- 
junctive position with respect to the reticulation and constant 
in males and females. Marginal pore-canals straight and scar- 
tered, occasionally branched, 21-25 anteriorly, 12-16 postet- 
iorly. 

Internally: vestibulum not developed, duplicature wider 
posteriorly, selvage strong. Ventral margin concave in the oral 
region. Hinge holamphidont. In the R, smooth, stout and 
round PT with adjacent round, smooth socket; median 
groove smooth, stepped AT which is proximally slightly lo- 
bate. In the L, hinge elements complementary. The smooth 
and strong bar ends anteriorly in a lobate widening. The 
hinge ear is well developed and carries a spiny extension. 

The four adductor scars ate arranged in a vertical row, 
the boomerang-shaped second uppermost being the largest. 
Antennular scar divided. The SCT hosts only the antennular 
scar whereas the adductor scars are located on its posterior 
edge. 

In smaller instars, the reticulation is absent whereas the 
sub-central tubercle and the ventral ridges, though subdued, 
are developed. The posterior sub-vertical ridge carries 2-3 
pointed spines, and the antero-dorsal extension small bullae. 
The hinge is hemimerodont with tri-quadri-lobate AT and 
smooth PT. 

Remarks :  The Dutoitella subdivided second adductor 
scar observed by DINGLE et al. (1990: 296, Fig. 31) was not 
observed in the adult specimens of D. spinaplana n. sp. AII 
the instars have subdivided second adductor, some of the 
younger ones (L) may have subdivided first adductor and 
non-divided second adductor. 

This species differs from Dutoitella suhmi (BRADY 1880) 
for its slender outline, the less pronounced median ridge and 
the reticulate ornament. 

It differs from 'Suhmicytherd BENSON et al. (1983: pl. 1 
fig. 8) which is larger (1.55 measured from the plate), has no 
median ridge anda less pronounced SCT. 

It differs from D. suhmi sensu WHAVLEu & COLES (1987) 
which lacks the median ridge, has suppressed reticulation and 
flattened and wide posterior. 'Suhmicytherd BENSON (1974) is 
here considered conspecific with the specimens of WHATLEu 
{B�91 COLES. 

It differs from D. suhmi sensu DINGLE et al. (1990) be- 
cause of its dimensions (D. spinaplana is larger), the sup- 
pressed median ridge and the more pointed posterior mar- 
gin. 
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Fig. 42: Dutoitella spinaplana n. sp. 
Recent, sample BX138, South Tasman Rise, off south coast Tasmania, Australia; $49~ ', E151~ ', 
3022 m. - male L (1.07/0.62), holotype; A: external view; B: internal view; C: dorsal view. SMF Xe 21579. - 
male R (1.05/0.60), paratype; D: external view; E: internal view; F: dorsal view; G: central muscle scars, x210. 
SMF Xe 21580. - female L (1.07/0.65), paratype; H: external view; h internal view; J: oblique view showing 
the four segmented ventro-lateral ridges; K: central muscle scars, x210. MF Xe 21580. - juv. L (0.87/0.52), 
paratype; L: external view; M: dorsal view. SMF Xe 21580. - juv. R (0.85/0.52), paratype; N: external view; O: 
dorsal view; P: detail of the antero-dorsal margin showing the lobate tooth and the two dorsal bullae, x120. 
SMF Xe 21580. - A l l  magnifications are x44 unless otherwise stated. 
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Family H e m i c y t h e r i d a e  PuRI 1953 
Subfamily T h a e r o c y t h e r i n a e  HAZEL 1967 

Genus Poseidonamicus BENSON 1972 

Type species:  Poseidonamicus majorBENsON 1972. 

Remarks :  BENSON (1972) erected this genus on Recent 
material, recovered at about 3000 m of depth from the Mo- 
zambique Channel. A full description of the type species was 
not provided but the characters on which he based the genus 
are clarified in the descriptions of the other three species he 
erected (P. minor, P. pintoi, 17 nudus). In the comparison with 
other genera he focussed on Cythere viminea BKADV (1880: 
94, pi. 18 figs. 3a--c) which he considered congeneric (BEN- 
SON 1972: pi, l l  fig. 15, as P. viminea nomen dubium) but 
with some doubts about the specific assignment since the 
hololectotype was a broken specimen from Prince Edward Is- 
land at 2475 m of depth. He also observed that BRADY not 
only illustrated under the name Cythere dictyon forms belong- 
ing to both genera (Bradleya and Poseidonamicus), but he also 
did not differentiate C. dictyon from C. viminea. Unfortu- 
nately, BENSON failed to darify that relationship and added 
further to the confusion by illustrating the specimens of Cy- 
there dic~yon as belonging to Poseidonamicus. 

BENSON (1983: Fig. 12) investigated the evolutionary 
changes in the architectural framework of three species of po_ 
seidonamicus, using the variability of the postero-lateral region 
of the reticulum to test his hypothesis. These observations 
were made on forms of Poseidonamicus with a recognisable 
posterior reticular field pattern. The pattern of this area was 
observed in each of the species herein studied and was proved 
to be constant within a species, and therefore a valuable taxo- 
nomic tool (Fig. 43). 

F i g .  4 3 :  Schematic drawings of the postero-lateral region of the reti- 
culum of the left valve of three species of Poseidonamicus. A: Posei- 
donamicus major BENSON 1972; B: Poseidonamicus ocularis WHATLEY, 
DOWNING, KESLER & HARLOW 1986; C: Poseidonamicus sp. 

Poseidonamicus major BENSON 1972 
(Figs. 44A-N, 43A) 

* 1972 

1983 

1983 
1986 

non 1987 

1988 

1990 

non 1998 

non 2000 

Poseidonamicus major BENSON: 52, pi. 8 fig. 5, 
pi. 10 figs. 1--6. 
Poseidonamicus aff. P. major. - BENSON & PEY- 
POUQUET: 813, pi. 3 fig. 1. 
Poseidonamicus major. - BENSON: 404, Fig. lA. 
Poseidonamicus major. - WHATLEY et al.: 389, pi. 
I fig. 1 (= juvenile). 
Poseidonamicus sp. cf. P. major. - WHATLEY & 
COLES : 81, pl. 6 fig. 11. 
Poseidonamicus ex gr. major. - A~,Ess: 813, pi. 
31 figs. 1-6. 
Poseidonamicus major. - DINGLE et al.: 325, Fig. 
50A, D, F, 51. 
Poseidonam,cus major. - GUERNET: 525 ff, pi. 2 
fig. 10. 
Poseidonamzcus sp. cf. 19. majar. - D~D~~ & 
B^UCH: 1 t 1, pl. 4 figs. 6--7. 

Mate r i a l :  23 adults and 48 juveniles valves. - SMF Xe 
21582-21584. 

D i m e n s i o n s :  Female L 1.05-1.10/0.65-0.67, R 0.95- 
1.07/0.57-0.65; male L 1.05-1.12/0.62-0.70; R 1.05-1.12/ 
0.57-0.60. 

D i s t r i b u r i o n :  Holocene of the South Tasman Rise. 
Very common in samples BX147 (2177 m) and BX138 
(3022 m). Very rare in sample BX153 (1874 m). 

Remarks :  The fact that BENSON (1972) failed to give a 
full description of the type species has led to some confusion. 
Additionally, the differences between P. major, P. minor and P. 
pintoi are not striking. AvI~SS (1988) later suggested that P. 
major and P. minor are probably the same species. 

From the micrographs and the drawings provided by BEN- 
SON (1972) it is possible to identify some characters useful in 
the identification of the species: 

- horizontal dorsal carina. 
- arrangement of the posterior reticular field between the 

dorsal and the ventro-lateral carinae. 
- morphology of the five short ribs on the dorsal margin. 

WHATLEY et al. (1986) emended the original generic diag- 
nosis providing short remarks about the distribution of the 
type-species and illustrating an A-1 specimen. WHATLEV & 
COLES (1987) illustrated one specimen from the Pliocene of 
the North Atlantic which has a different dorsal morphology 
than that of P. major, i.e. it lacks the five short ribs. They sta- 
ted that "the Atlantic forms are quite distinct from those with 
which the authors are familiar in the Indian Ocean for exam- 
ple". Probably, this is a new/different species. DINGLE et al. 
(1990: Fig. 50) found specimens of/?. major in the deep of 
the South Atlantic Ocean. Of  the two specimens they illu- 
strated only the right valve is herein considered as belonging 
to P. major. The L lacks the five dorsal ribs replaced by a 
straight carina parallel to the dorsal carina. The position of 
the latter is lower than in P. major andat least three meshes 
occur within the two carinae. The specimen illustrated by 
GUERNET (1998) from the Upper Miocene-Pleistocene of the 
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Fig. 44: Poseidonamicus major BENSON 1972 
Recent, sample BX147, South Tasman Rise, off south coast Tasmania, Australia; $48~ ', E149~ ', 
2177 m. - male L (1.05/0.62); A: external view; B: internal view; C: dorsal view; D: oblique ventral view show- 
ing the caperate ventral ridge. SMF Xe 21582. - male R (1.12/0.60); E: external view; F: internal view; G: dor- 
sal view. SMF Xe 21582. - female L (1.10/0.67); H: external view; I: internal view; J: dorsal view. SMF Xe 
21582. - female R (1.07/0.65); K: external view; L: internal view; M: dorsal view; N: central muscle scars, 
x 112. SMF Xe 21582 . -  AIl magnifications are x43 unless otherwise stated. 



78 

Atlantic Ocean lacks the horizontal dorsal carina and the five 
dorsal ribs, it also has a different arrangement of muri and 
fossae on the posterior. 

Poseidonamicus ocularis 
WHATLEY, DOWNING, KESLER & HARLOW 1986 

(Figs. 45A-Q,  43B) 

1986 Poseidonamicus ocularis WHaTLEY et al.: 390, pi. 
1 figs. 9-13. 

M a t e r i a l :  Over 800 adult and juvenile valves. - SMF 
Xe 21585-21589. 

D i m e n s i o n s :  Female L 0.85-0.87/0.45-0.50,  R 0.82-  
0.85/0.45-0.47; male L 0.80-0.82/0.42-0.45,  R 0.80-0.85/ 
0.40-0.45. 

D i s t r i b u t i o n : Holocene of  the South Tasman Rise. 
Abundant  in samples BX140 (1636 m) and BX147 (2177 
m). Very caminan in sample BX141 (1690 m). Caminan in 
sample BX153 (1874 m). 

R e m a r k s :  WHATLEY et al. (1986) described P. acularis 
from the Quaternary of the Western Pacific Ocean, including 
the Tasman Rise (DSDP site 281). The small ocular structure, 
to which the specific name refers, did not necessarily function 
(WHATLEY et al. 1996). In fact, in the specimens herein stu- 
died no ocular pit was observed internally. Additionally, in 
many aduh specimens an open pare was detected at the edge 
of the AT (Fig. 45I). Through transmitted light, it was possi- 
ble to see that on the outer ocular reglan a small normal pare 
occurs (Fig. 45N), which opens internally into the AS (Fig. 
45D). The ocular feature is most likely a complex structure 
linked to some tactile/sensory function, under conditions in 
which eyes ate of  no use as in the deep see. 

Poseidonamwussp. 
( F i ~ . 4 6 A - N ,  43C) 

1987 

1988 

1988 

2000 

20O3 

Poseidonamicus sp. cf. /?. majar. - WHATLEY &27 COLES: 
81, pi. 6 tiC. 11. 
Poseidonamicus ex gr. 19. miocenicus. - STEINECK et al.: 
605, pi. 2 figs. 8-9. 
Poseidonamicus ex gr. P. majar. - STEINECK et al.: 605, 
pl. 2 figs. 10-11. 
Poseidonamicus sp. cf. ]? major.- DiDIi; & BAUCH: 111, 
pi. 4 figs. 6--7. 
Poseidonamicus minor.- JELLINEK & SWANSON: 70, pi. 
70, figs. 3--4. 

M a t e r i a l :  Over 300 adult and juvenile valves. SMF 
Xe 21590-21597. 

D i m e n s i o n s :  Female L 0.92-1.02/0.55-0.60, R 0.92-  
1.00/0.55-0.60; male L 0.92-1.10/0.55-0.65,  R 0.90 1.07/ 
0.50-0.57. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Very common in sample BX141(I690 m); caminan in sam- 

pies BX138 (3022 m), BX156 (3208 m), BX161 (3685 m) 
and BX165 (4067 m); abundant in sample BXI47 (2177 m). 

R e m a r k s :  Although this species is moderately abundant 
in the samples studied it remains an indeterminate species be- 
cause it displays characters intermediate between P. majar, P. 
minar and P. pinwi. 

Poseidonamicus sp. differs from P. majar in its dorsal cari- 
na which slopes anteriorly, only two-three ribs on the dorsal 
margin which are not present in juveniles a n d a  different ar- 
rangement of the postero-lateral reticulation. The two species 
share a similar outline and dimensions. 

[t differs from P. minar BENSON (1972: 53, pi. 10 figs. 
13--14) in that the vertical muri are not stronger than the hor- 
izontal equivalent and because it lacks the two vertical ridges 
on the posterior end. For the same reasons, P. minar (JELLINEK 
�91191 SWANSON 2003) cannot be referred to the BENSON species 
but most likely to this species. P. sp. and P. minar display the 
same obIique development of the dorsal carina and the same 
number of ribs on the dorsal margin. 

It differs from R pintoi (BENSON 1972) because of  the tar- 
ger dimensions, the more pointed posterior and the oblique 
anterior. Moreover, P. pintoi seems to be a typical Atlantic 
species. /? sp. and P. pintoi display the same development of  
the reticular pattern, without main differences in the empha- 
sis of  vertical and horizontal muri. 

Finally, ir differs from P. miocenicus BENSON (1983) be- 
cause ir has much narrower muri, especially the vertical ele- 
ments anda  more regular reticular pattern in the postero-ven- 
tral reglan. 

Until a certain definition of 19. majar, P. minar and P. pin- 
toi does not exist, based on soft anatomies especially, determi- 
nation at specific level will remain problematic. 

Poseidonamicus cf. P. anteropunctatus WHATLEY, DOWNING, 
KESLER & HARLOW 1986 

(Figs. 4 6 0 - P )  

M a t e r i a l :  27 juvenile valves. - SMF Xe 21598-21600. 
D i m e n s i o n s :  juv. L. 0.85/0.50, R. 0.87/0.47 (larger 

moults). 
D i s t r i b u t i o n : Holocene of the Emerald Basin. Rare in 

sample BXl16 (4462 m). Holocene of the South Tasman 
Rise. Rare in samples BX161 (3685 m) and BX165 (4067 
m). 

Re m a r ks : Only juvenile valves were recovered and few 
adult fragments. The peculiar reticular pattern of the anterior 
field, with shallow fossae each subdivided in 3-5 punctae is 
very similar to that described by WHATLEY et al. (1986: 389, 
pl. 1 figs. 4--8). Neither in the plates nor in the description 
did those author mention a subdivision of the solae in the 
posterior field as it occurs in the specimens studied. 19. antera- 
punctatus was originally found in Miocene to Quaternary se- 
diments from the South West Pacific. The material studied is 
too rare and poorly preserved for a more accurate determina- 
tion. 
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Fig. 45: Poseidonamicus ocularis\VHaTLEY, DOWNING, KESLER & HARLOW 1986 
Recent, sample BX140; South Tasman Pise, off south coast Tasmania, Austra]ia; $49~ ', E150~ ', 
1636 m. - female L (0.87/0.50); A: externa] view; B: internal view; C: anterior hinge element, x170; D: poster- 
ior hinge element, x 170. SMF Xe 21585. - female R (0.82/0.45); E: externa] view; F: internal view; G: posterior 
hinge element, x 188; H: anterior hinge element, x 188; I: dorsal view of the anterior hinge element, x355. SMF 
Xe 21585. - female C (0.85/0.47/0.47); J: dorsal view, x38; K: ventral view. SMF Xe 21585. - male L (0.80/ 
0.42); L: externa] view; M: interna] view; N: fossae on the lateral surface in the ocular region, x204. SMF Xe 
21585. - male R (0.80/0.40); O: externa] view; P: internal view; Q: central muscle scars, fulcral point and two 
dorsal muscle scars, x 147. SMF Xe 21585. - A l l  magnifications ate • unless otherwise stated. 
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Fig. 46: A-N: Poseidonamicus sp. 
Recent, sample BX165, South "]Sasman Rise, off south coast Tasmania, Australia; $45~ ', 
E147~ ', 4067 m. - male L (1.05/0.62); A: external view; B: dorsal view; C: detail of the lateral 
surface ornamentation on the muscle-scars atea, x 180; D: detail of the posterior socket, x 164; E: detail 
of  the anterior socket, x164. SMF Xe 21590. - male R (1.07/0.57); F: external view; G: dorsal view. 
SMF Xe 21590. - Recent, sample BX161, South Tasman Rise, off south coast Tasmania, Australia; 
$46~ ', E149~ ', 3685 m. - female L (1.02/0.60); H: external view; I: internal view; J: dorsal 
view; K: central muscle scars, x138. SMF Xe 21592. - female R (1.00/0.60); L: external view; M: inter- 
nal view; N: dorsal view. SMF Xe 21592. 
O-P:  Poseidonamicus. cE R anteropunctatus WHATLEY, DOWNING, KESLER �91191 HARLOW 1986 
Recent, sample BX165, South Tasman Pise, off south coast Tasmania, Australia; $45~ ', 
E147~ ', 4067 m. - juv. L (0.85/0.50); O: external view. SMF Xe 21598. - juv .  R (0.87/0.47); P: 
externai view. SMF Xe 21598. 
Q: Poseidonamicus cf. P. minor BENSON 1972 
Recent, sample BX153, South Tasman Rise, off south coast Tasmania, Australia; $47~ ', 
E149~ ', 1874 m. - ? male L (0.92/0.52); Q: external view. SMF Xe 21601. - A l l  magnifications 
are x40 unless otherwise stated. 
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Poseidonamicus cf. P. minor BENSON 1972 
(Fig. 46Q) 

Ma te r i a l :  2 adult and 13 juvenile valves. - SMF Xe 
21601. 

D i m e n s i o n s :  ? male L 0.92/0.52. 
D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 

Rare in sample BX153 (1874 m). 

Remarks :  AII specimens were very fragile and poorly 
preserved but stilI exhibit the enhanced vertical muri and the 
four ribs on the dorsal margin. P. minor BENSON (1972: 53-- 
54, pl. 10 figs. 13--18), from the Pleistocene-Recent of the SE 
Pacific, is described with a punctate anterior field and with 
slightly larger dimensions (0.98/0.60). WHaVtEY et al. (1986: 
389, pi. 1 figs. 2-3) reported this species from Middle Mio- 
cene to Quaternary sediments of the SW Pacific and illu- 
strated two small specimens (0.87/0.58 and 0.93/0.54) from 
the Quaternary. Because of the smaller dimensions, the lack 
of the punctate anterior field and the bad preservation, these 
specimens are just compared with BENSON's species. 

Genus Bradleya HORNIBROOK 1952 

Type  species :  Cytherearata BRADV (1880). 

Remarks :  HOI~Nn3ROOK established the genus for a 
group of Cenomanian to Recent species from New Zealand. 

The detailed work of BENSON (1972) alluded ro the fact 
that the recognition of different species of Bradleya is difficult 
due to the complex pattern of ornamentation. This complex- 
ity had led to an undear concept of the genus, which led BEN- 
SON to title his paper: "The Bradleya problem". Although 30 
years have passed since its publication, the paper of BENSON is 
still a key reference for both its methodology and illustrations. 
WHATLI~Y et al. (1984), afteran examination of samples from 
the SW Pacific, described several new species of Bradleya. In 
order to facilitate the recognition of the species, they pro- 
posed a division into: the B. dic{7on group and the non-B. 
dictyon group. They recognised the bridge asa morphological 
element to distinguish those groups. In the studied samples, 
all the species, except B. dictyon, belong to the non-B, dic{7on 
group. 

Bradleya mesembrina n, sp. 
(Figs. 47A-K, 48B) 

D e r i v a t i o n  o f  the name:  From the Greek adjective 
mesembrinos = Southern; referring to the Southern Ocean 
where this species has been found. 

H o l o t y p e :  Female L (1.00/0.60), Figs. 47A-D. - SMF 
Xe 21602. 

Pa r a typ  es: 46 adult and 322 juvenile valves. - SMF Xe 
21603-21609. 

D i m e n s i o n  (of paratypes): Female L 1.00-1.15/0.60- 
0.70, R 0.97-1.10/0.57-0.70; male L 1.02-1.15/0.60-0.65, 
R 1.05-1.12/0.57-0.62. 

Ty p e 1 o c a I i t y: RV SONNE cruise no. SO 136, sire 28, 
station 140; box-corer sample from the S Tasman Rise, off S 

Tasmania, Australia, at 1636 m water depth; $49~ ', 
E150~ '. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Very common in samples BX138 (3022 m), BX140 (1636 
m), BX147 (2177 m), BX153 (1874 m), BX161 (3685 m). 
Rare in sample BX141 (1690 m) and BX156 (3208 m). 

D i a g n o s i s :  Medium-sized Bradleya with thick muri. 
Fossae fused in the posterior area. Postero-dorsal and antero- 
ventral carinae pronounced. Weak ocular ¡ Surface of the 
fossae covered with a secondary reticulation, formed by small 
chains of circular pits. 

D e s c r i p t i o n :  Robust sub-rectangular species of the 
non-B, dictyon group (WHaTLEY et al. 1984). Anterior margin 
asymmetrically rounded (L) to evenly rounded (R). Posterior 
margin truncated in R, asymmetrically rounded in L. Thick 
marginal rims, anterior of which with short spines, posterior 
bearing few spines medially. Dorsal margin sinuous due to 
the pronounced dorsal carina and the hinge ear. Ventral mar- 
gin straight. Greatest length below mid-height, greatest height 
at anterior cardinal angle. Well developed reticulum with pro- 
nounced muri some of which are suppressed. A s a  resuh, 
many fossae are fused, especially posteriorly. Antero-ventral 
carina strong or suppressed near the ocular ridge area. Pos- 
tero-dorsal carina short, extending from the posterior rito till 
immediately above the MS zone, where it is deflected into the 
irregular bridge structure. Each solum of the fossae is covered 
with small circular pits arranged in chains, surface of muri 
smooth as is the exterior surface above the MS attachment 
point. Normal pores borh in conjunctive and disjunctive posi- 
tions. They are sieve-type but the sieve plate is in different 
positions: closer to the internal surface when they ate intra- 
mural, doser to the outer surface when they open on the so- 
luto (Figs. 47J-K). Marginal pore-canals straight, simple, oc- 
casionally bifurcate in the ventral area, 21-27 anteriorly, 10- 
13 posteriorly. In dorsal view, maximum width in the poster~ 
ior third at the edge of the ventral carina. 

Internally: dorsal margin straight, ventral margin slightly 
concave in the oral region. Inner lamella wide, vestibulum 
not developed, selvage moderately strong. Hinge holamphi- 
dont. R with stepped AT and kidney-shaped PT, median 
groove smooth with a small, round socket opening behind 
the AT. L with deep AS and adjacent round tooth, median 
bar smooth and widening at both ends. PS wide with peculiar 
oblique incisions inside. Adductor MS consist of a vertical 
row of four: the upper most oval, the second uppermost don- 
gate and the lower two smaller, elongate and close to each 
other. Two frontal scars, the lowermost drop-shaped and lar- 
ger than the round posterior one. 

In juveniles, the younger the instars the more the second- 
ary reticulation expands on the muri. In many specimens, a 
horizontal median carina is present, parallel to the other two. 
The hinge is paramphidont with faintly lobate PT. 

Remarks :  Any similarity between B. mesembrina n. sp. 
and B. normani (BV, aDY) (1866: pi. 61 figs. 5a-d and 1880: 
pi. 17 figs. 3a-d, pi. 26 figs. 4a-b) is difficult to determine 
since the drawings provided by BRADV lack detail. He illu- 
strated several specimens of which some "ate doubtfully re- 
ferred to Cythere norman;' (1880: pl. 26). B~NSON (1972) 
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Fig. 47: Bradleya mesembrina n. sp. 
Recent, sample BX140; South Tasman Rise, off south coast Tasmania, Australia; $49~ ', E150~ ', 
1636 m. - female L (1.00/0.60), holotype; A: external view; B: internal view; C: dorsal view; D: hinge elements, 
x93. SMF Xe 21602. - female R (0.97/0.57), pararype; E: external view; F: internal view; G: dorsal view; H: 
hinge elements, x93; I: central muscle scars, • J: internal view of sieve-type pore canals, x354; K: surface or- 
namentation, x243. SMF Xe 21603. 
L-P: Bradleya cupa JELLrNEK & SWANSON (2003) 
Recent, sample BX161, South Tasman Rise, off south coast Tasmania, Australia; $46~ ', Ei49~ ', 
3685 m . -  R (1.15/0.62); L: external view; M: internal view; N: dorsal view; O: surface ornamentation and 
sieve-type normal potes, x416; P: central m usde scars, x 184. SMF Xe 21610. - All magnifications ate x45 un- 
less otherwise stated. 
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8~A~B 
Fig. 48: Schematic drawing of the postero-ventral 
reticular pattern of right valves. - A: Bradleya nor- 
mani (ffom FOSTEe, & KaESLER, 1988); B: Bradleya 
mesembrina n. sp. 

considered only the specimens figured by BRADY (1880) on 
pi. 17 to be synonymous. FosrtR & KAESLER (1988) hada  
different opinion, because they had the opportunity to study 
the original material of Bp, aDY (1866) dredged from Abrolhos 
Bank, off Brazil, at unknown depth, from whŸ they desig- 
nated a lectotype. B. mesembrina n. sp. is similar to B. norma- 
nias illustrated by BENSON (1972: Fig. 13c, pi. 2 fig. 7, pl. 7 
fig. 8, pi. 8 fig. 6) and by FOSTER & KAESLER (1988). In B. 
normani sensu FOSTER & KAESLER the secondary reticulation 
covers only the muri and not the solae; the bridge structure 
and also the postero-ventral reticular pattern are different. 
The latter, as suggested by FOSTER & KaES>ER, is formed by 
the arrangement of six fossae between the ventral carina and 
the posterior part of the vertical loop. Compared with the lec- 
totype and the morphs illustrated by FOSTEa & KAESLER 
(1988: Fig. 1/33) the postero-ventral reticular pattern of B. 
mesembrina differs in the relative position of the fossae and 
the different organisation of the fusion processes of the fossae 
(Fig. 48). 

Juveniles of B. mesembrina resemble those of B. antarctica 
HARTMANN (1989) because of presence of the three parallel 
horizontal carinae, a feature which is lost in the adults of the 
species from the South Tasman Rise. 

Another similar species was recorded by WHAT>EY et al. 
(1996: 69, pl. 3 fig. 14) as Poseidonamicus sp. from shallow 
depth (74 m) of the southern part of the Strait of Magellan. 
The specimen they illustrated has a very suppressed ocular 
ridge and is smaller but displays a similar pattern of sub-di- 
vided solae on the postero-ventral area. 

Bradleya cupa JELHNEK &[ SWANSON 2003 
(Figs. 47L-P) 

Mate r i a l :  2 adult and 16 juvenile valves (1 juv. C). - 
SMF Xe 21610. 

D i m e n s i o n s :  R 1.15-1.22/0.62-0.70; juv. L 1.10/ 
0.60. 

D i s t r i b u t i o n :  Holocene of the South Tasman Pise. 
Common in sample BX161 (3685 m). 

Remarks :  This extremdy large species occurs only at 
site 33 with well preserved juveniles and only two adult Rs. 
W,aTLEVet al. (1984) recovered this species in Quaternary se- 
diments of the Campbell Plateau, off south coast of New 
Zealand, at 1214 m of depth. The dimensions they reported 

are extremely large (1.38/0.80). JELL[NEK & SWANSON recov- 
ered living specimens in 927 m of water depth, in the south- 
eastern Campbell Plateau and figured specimens with cela6nn 
of the sieve pores. The Iatter feature lacks in the specimens 
from the South Tasman Pise, maybe due to erosion. The re- 
covery of this species along the South Tasman Pise and at 
abyssal depths expand the geographical and bathymetrical 
range of the species. 

Bradleya cf. B. dictyon (BRADY 1880) 
(Figs. 49A-C) 

Mate r i a l :  38 juvenile valves. - SMF Xe 21611-21612. 
D i m e n s i o n s :  juv. L 0.87/0.47; juv. R 0.95/0.52. 
D i s t r i b u t i o n : Holocene of the South Tasman Rise. 

Common in samples BX140 (1636 m) and BX153 (1874 m). 

Remarks :  This species is very similar to B. dictyon as de- 
scribed by BENSON (1972: 34--38, Fig. 13B, 15, pi. 11 fig. 
18). He designated a lectotype from B~Du material, hosted 
at the British Museum, clarifying the concept of the species 
because he assumed that B~DY identified under Cythere dict- 
yon at least three species of two genera. In fact, BP, ADY (1880: 
99, pi. 24 figs. la--y) illustrated several specimens trying to il- 
lustrate this "widely-distributed and variable species". 

In the juveniles from the Tasman Pise, the postero-dorsai 
�9 loop is always presentas is the bridge strucmre which is typi- 

cal for the species. The reticulum is not foveolate, as it is de- 
scribed for the BENSON specimens, but it is unclear whether 
this is a reflection of the ontogenetic development. 

Bradleya dic(yon was found in Holocene-Quaternary spe- 
cimens in the Atlantic Ocean (BENSON 1972 and 1977), in 
the Southern Ocean (BENSON 1972) and in the Pacific and In- 
dian oceans (AYRESS 1988). 

Genus HarleyaJELt~NEK & SWANSON 2003 

Type species:  Harleya davidsoni JELLINEK & SWANSON 
2003. 

R emarks :  This genus was introduced to accommodate 
species with intermediate characters between the genera Bra- 
dleya and Poseidonamicus. To date, Harleya has been found 
only in the southern hemisphere (Tab. 11). 

The ornamentation of the type species is described by JEL- 
LINEK & SWANSON as an "irregular to polygonal meshwork" 
and they also conduded that one of the differences between 
Harleya and Paseidonamicus was the lack of the ridge and cdl 
pattern. Additionally, in comparison with Poseidonamicus, H. 
lacks the central mural Ioop, the dorsal carina and the anterior 
reticular field composed of round fossae. In contrast with 
Bradleya, H. has a suppressed ocular ridge, lacks the bridge 
structure, the postero-dorsal loop and the median ridge. 

Celation of the reticulum occurs commonly in the Hemi- 
cytheridae. For example, in the type species of Bradleya (B. 
arata) overgrowth of the muri show extreme development. In 
both Bradleya and Poseidanamicus species lacking reticulation 
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Fig. 49: A-C: Bradleya cf. B. dic~yon (B~Dv 1880) 
Recent, sample BX153, South Tasman Rise, offsouth coast Tasmania, Australia; $47~ ', E147~ ', 
1874 m. - juv. L (0.87/0.47); A: external view; B: detail of  the external ornamentation on the central muscle 
scars area, x109. SMF Xe 21611 . -  juv. R (0.95/0.52); C: external view. SMF Xe 21611. 
D-F: Harleya cf./t2, ansoni (WHATLEV, MOGVILEVSKY, RAMOS & COXaLL 1986) 
Recent, sarnple BX153, South Tasman Rise, offsouth coast Tasmania, Australia; $47~ ', E147~ ', 
1874 m. - female L (1.32/0.72); D: external view; E: internal view; F: central muscle scars, x134. SMF Xe 
21613. 
G-M: Harleya sp. 
Recent, sample BX141, South Tasman Rise, offsouth coast Tasmania, Australia; $49~ ', E149~ ', 
1690 m. - male L (1.15/0.65); G: external view; H: detail of  the hinge, x75. SMF Xe 21614. - female R 
(1.02/0.57); I: external view; J: detail of  the hinge, x84; K: central muscle scars, x175. SMF Xe 21614. - 
Recent, sarnple BX 140; South Tasman Rise, offsouth coast Tasmania, Australia; $49~ ', E150~ 
1636 m. - male R (1.12/0.60); L: external view; M: internal view. SMF Xe 21616. - A l l  magnifications ate 
x42 unless otherwise stated. 
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Table 11: Distribution of the species of Harleya with their geographical and depth ranges. 

species author geographic location depth [m] 

davidsoni JELLINEK & SWANSON in press S Pacific Ocean $50~ ~ 1362-3440 

ansoni (WHATLEYet al. 1998) S Atlantic Ocean $53 ~ $61 ~ 990-2370 

sp. (WHATLEYet al. 1998) S Atlantic Ocean $53~ ~ 1270-1408 

(P. pintoI) (WHATLEY et al. 1998) S Atlantic Ocean $53~ ~ 1340-3925 

cf. H. ansoi present paper Tasman Sea $49~ ~ 1636-1874 

sp. present paper Tasman Sea $49~ ~ 1636-1874 

are represented by B. nuda BENSON (1972), B. glabra JELLINEK 
& SW•NSON (2003) and P. nudus BENSON (1972). It is not sur- 
prising therefore, that in Harleya a similar development of the 
ornamentation may occur, such that celate taxa and those 
with well developed reticulum are included in this genus. 

Harleya cs li. ansoni 
(WHATLEY, MOGUILEVSKY, RAMOS & COXILL 1998) 

(Figs. 49D-F) 

Mater ia l :  One broken adult and 46 juvenile valves. - 
SMF Xe 21613. 

D i m e n s i o n s :  L 1.32/0.72; juv R 1.12/0.55. 
D i s t r i b u t i o n :  Holocene of the Emerald Basin and the 

South Tasman Rise. Common in sample BX153 (1874 m). 

Remarks :  This species displays an ornamentation pat- 
tern which coincides with that described for H. ansoni (WHAT- 
LEY, MO6UI>EVSKY, RAMOS & COXILL 1998: 132, pl. 5 fig. 11) 
from the Scotia Sea and from the Campbell Plateau (JELLINEK 
& SWANSON 2003). Both authors reported dimensions slightly 
smaller than those of the adult specimen recovered in the pre- 
sent study. 

Harleya sp. 
(Figs. 49G-M) 

Mater ia l :  21 adult and 149 juvenile valves. - SMF Xe 
21614-21617. 

D i m e n s i o n s :  Female L 1.05-1.10/0.60-0.62, R 1.02- 
1.07/0.57-0.60; male L 1.02-1.15/0.60-0.65; R 1.07-1.12/ 
0.55-0.60. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Very common in sample BX140 (1636 m), BX141 (1690 m) 
and BX153 (1874 m). 

D e s c r i p t i o n :  Medium-sized Harleya with weakly pro- 
nounced cardinal angle in R, more pronounced in L. Sub-rec- 

tangular in shape. Anterior margin rounded, slightly asymme- 
trical in the L. Posterior margin obliqudy truncated. Thick 
marginal rims, anterior with 16 short, thick marginal denti- 
des, posterior with 7 dentides a n d a  longer postero-dorsal 
spine. Dorsal margin straight with cardinal angles more pro- 
nounced in the L. Ventral margin slightly concave in the oral 
region, not obscured by the ventral carina. Maximum length 
below mid-height, maximum height at anterior cardinal an- 
gle, maximum width behind the posterior culmination of the 
ventral carina. Reticulum well developed. Fossae without a 
preferred orientation and variable in shape. Muri and solae 
smooth, with sieve-type potes both in disjunctive and con- 
junctive positions, some developed as pote conuli. The dorsal 
part of the ocular ridge is well developed and forros a peculiar 
arch with three fossae just posterior to the anterior cardinal 
angle. In some of the specimens, a faint central mural loop 
can occur, but this is nota  constant feature. The external MS 
area is smooth, characterised by larger muri and/or fused 
muri. Strong ventral carina, deeply excavated and almost pon- 
ticulate. Marginal pore-canals not easily discriminated due to 
the thickness of the valves but they seem to be slightly sinu- 
ous, simple and thin; 25 anteriorly, 18 posteriorly. 

Internally: dorsal margin straight, ventral margin slightly 
concave in the oral region. Inner lamella wide without vesti- 
bulum. Hinge holamphidont. R with a round and stepped 
AT, circular adjacent socket, smooth groove which expands 
posteriorly, targe and bean-shaped PT. In the L, wide AS and 
round adjacent tooth connects with a smooth bar, wide PS. 
In the PS, a pore occurs, which exits through the postero-dor- 
sal spine. Adductor MS in a vertical row of four, the lower- 
most elongated, the middle two dumbbell-shaped, and the 
upper oval. Three frontal scars composed oftwo small, round 
posterior a n d a  large anterior which is elongated along the 
vertical axis. This MS pattern was observed in all of the adults 
except one L, where the anterior and lower posterior frontal 
scars were fused. 

In juveniles, the anterior and the lower posterior frontal 
scars may be closer and also fused. The hinge is paramphi- 
dont with a slightly lobate PT. 

Remarks :  This species differs from all other Harleya 
taxa in its well developed network of smooth meshes which 
characterises the ornamentation. 
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H. sp. is larger than P. pintoi (BENSON 1972), lacks the 
round solae on the anterior and the dorsal carina, and has 
three antennular scars. The species is left under open nomen- 
clature because of the poor preservation and the low number 
of adult valves recovered. 

Family R o c k a l l i i d a e  
WHATLEY, UFFENORDE, HARLOW, DOWNING & KESLER 1982 

Remarks :  The relatively recent history of the family 
Rockalliidae is a consequence of increased deep-ocean sam- 
pling which resulted in the recovery of this rare small ostra- 
cod. WHATLEY et al. (1982) erected the family Rockalliidae to 
accommodate Rockallia enigmatica WHATLEY, FRAME & WHIT- 
TAKER (1978)from NE Atlantic, three species from Eocene, 
Neogene and Quaternary sediments of SW Pacific and two 
species from Oligocene-Miocene of NW Europe. The family 
was monotypic, represented only by the species Rockallia enig- 
matica and subsequently only by the genus Arcacythere HORNI- 
BROOK (1952), considered by AYRESS (1991) asa senior syno- 
nym of Rockallia. HORNIBROOK erected the genus Arcacythere 
(1952: 31-32, pi. 2, figs. 33-35) to accommodate the New 
Zealand fossil species A. chapmani. The specimen he figured 
has a hinge with a crenulate median element, four adductor 
scars in a vertical row and one slightly V-shaped antennular 
scar. HANAI (1957a) erected the new subfamily Pectocytheri- 
nae including the three genera: Arcacythere, Munseyella BOLD 
(1957a) (quoted "Toulminid' in HANAI'S paper) and Pecto- 
cythere HANAI (1957a: 472). Undoubtedly, those three genera 
have several features in common, accepting the limitation of 
microscope observations. HANAI stated that "the hingement of 
Arcacythere does not display any differentiation of the median 
element; however, its thick box-shaped carapace with circum- 
scribed ridge and characteristic overlapping of ief't valve over 
right at anterior cardinal angle suggests a close relationship of 
Arcacythere to Pectocythere." 

Unfortunately the poor illustrations of the Pectocytheri- 
nae do not provide the detail necessary for comparison with 
the Rockalliidae. But in more recent literature itis be appar- 
ent that the constant features of Pectocythere are a crenu[ate 
median element of the hinge anda  vestibulum more devel- 
oped than in Arcacythere, whereas the ornamentation, the po- 
sition of paired anterior pore-conuli and the MS pattern are 
very similar to those of the Rockallidae. The relationship be- 
tween Pectocytherinae and Rockalliidae remains unresolved 

with respect to the systematic position of Arcaeythere and 
Rockallia (Tab. 12). 

Genus Rockallia WHATLEY, FRAME & WHITTAKER 1978 

Typ e s p e c i e s : Rockallia enigmatica WHAT>EY, FRAME & 
WHITTa~R 1978. 

I n c l u d e d  species:  Arcacythere sp. MCKENZ~E (1974), 
Rockallia enigmatica WHXrLEY, FRAME & WHITTAKER (1978), 
indet, gen. 3. DUCASSE & PEVPOUQUET (1979), Rockallia eoce- 
nica WHATLEY, UFFENORDE, HARLOW, DOWNING & KESLER 
(1982), Rockallia inceptiocelata WHATLeV, U;FENORDE, HAR- 
LOW, DOWNING & KESLER (1982), Rockallia vscripta WHaT>EY, 
UFFZNORDE, Haer DOWNING & KeSLER (1982), Rockallia 
wout#rsi WHATLEY, UFFENORDE, HARLOW, DOWNING �91191 KESLER 
(1982), Rockallia sp. WHATLEY, UFFENORDE, HARLOW, DOWN- 
ING & KESLER (1982), Rockallia aff. R. enigmatica BENSON & 
PEVeOUQUeT (1983), Rockallia sp. A. CRONIN (1983), Arca- 
cythere sp. aff. A. chapmani MCI~Nzm, RmYMENT & REYMENT 
(1991), Arcacythere sp. aff. A. chapmani McKENz~E, REYMENT 
& R~YM~NT (1993), Arcacythere hornibrooki YASSINI (1995). 

Rockallia enigmatica WHATLEY, FRAME & WHITTAKER 1978 
(Figs. 50E 51B) 

1978 Rackallia enigrnatica WHATLEY, FRAME & WHIT- 
TaKER: 24, pi. 5 figs. 137- 144. 

1987 Rockallia enigmatica. - WHATLEY • COLES: 80, 
pl. 2 figs. 3-5. 

1990 Rockallia enigmatica. - MALZ: t43, Fig. 5/2. 

Mate r i a l :  2 aduk valves flora the Middle Miocene of 
the Rockall Plateau, North Atlantic Ocean (DSDP Leg 81) 
[kindly provided by Dr. T. JELUNEK, Senckenberg Museum, 
Frankfurt am Main].- SMF Xe 21622. 

D i m e n s i o n s :  L 0.60/0.32, R 0.57/0.30. 

Remarks :  In order to compare the two genera forming 
comprising the family Rockalliidae, one specimen of Rockallia 
enigrnatica from topotypic material is illustrated. Rockallia en- 
igmatica has also been found in Miocene and Pliocene sedi- 
ments of the North Adantic also by WHATLEY & COLES 
(1987) and MALZ (1990). 

Table 12: Different taxonomic classification of the genera Arcacythere and Rockallia. 

HORNrBROOK 1952 HANA! 1 9 5 7 a  WHA'I'LeYet al 1982 Ave,~ss 1991 

Superfamily Cytheracea Cytheracea 

Family Cytheridae Rockallidae Rockallidae 

Subfamily Cytherinae Rockallidae 

Genus Arcacythere Arcacythere Rockallia Arcacythere 
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Fig. 50: A-C: Arcacythere aff. A. chapmani HORNmaOOK 1952 
Lower Miocene, east coast of South Island, New Zealand; courtesy of Dr. K.M. SWANSON, Unir. Canter- 
bury, New Zealand. - L (0.45/0.22); A: external view; B: internal view. SMF Xe 21618. - R (0.45/0.20); 
C: external view. SMF Xe 21618. 
D-H:  Rockallia sp. A 
Recent, sample BX153, South Tasman Rise, off south coast Tasmania, Australia; $47~ ', E147~ ', 
1874 m. - ? female L (0.60/0.30); D: external view; E: internal view. SMF Xe 21619. - ? female R (0.60/ 
0.30); F: external view; G: internal view; H: dorsal view. SMF Xe 21619. 
I-O: Rockallia sp. B 
Recent, sample BX138, South Tasman Rise, off soutb coast Tasmania, Australia; $49~ ', E151~ ', 
3022 m. - L (0.60/0.32); I: external view; J: internal view; K: dorsal view; L: central musde scars, x293. 
SMF Xe 21621. - R (0.60/0.32); M: external view; N: internal view; O: dorsal view. SMF Xe 21621. 
P: Rockallia enigmatica WHATLEu FP, AME& WH~TTA~F, 1978 
Middle Miocene, Rockall Plateau, North Atlantic; DSDP Leg 81, sire 554A; courtesy of Dr. T. JELLIN;.K, 
Senckenberg Museum, Germany. - L (0.60/0.32); P: external view. SMF Xe 21622. - All magnifications 
ate x84 unless otherwise stated. 
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Fig. 51: Schematic drawings of the type species Arcacythere chapmani HORNmROOK (A) 
[from Au (1991)] and Rockallia enigmatica WHATLEY, F~ME & WH~TTA~R (B) 
showing the contrasting ornamentation: only main muri are represented, muri and 
fossae on the marginal areas are omitted. 

Rockallia sp. A 
(Figs. 50D-H) 

Mate r i a l :  4 adults and 3 juvenile valves. - SMF Xe 
21619-216120. 

D i m e n s i o n s :  ? female L 0.60/0.30; R 0.57-0.60/0.27- 
0.30; ? male L 0.60/0.27. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Very rare in samples BX140 (1636 m) and BX153 (1874 m). 

Re m a r k s :A  large species characterised by sub-rectangu- 
lar posterior margin with thick elevated muri. Fossae large 
and oval to polygonal. Differs from other species of Rochallia 
for its peculiar sub-central area within which is a row of three 
small fossae bordered by thick oval muri. For its dorsal out- 
line especially, it appears to be dosely related to Rockallia eoce- 
nica WHATLEV et al. (1982), but it is left under open nomen- 
clature because of poor preservation anda lack of specimens. 

Rockallia sp. B 
(Figs. 501-O) 

Mate r i a l :  5 adults and 2 juvenile valves. - SMF Xe 
21621. 

D i m e n s i o n s :  L 0.60-0.62/0.32-0.35; R 0.57-0.60/ 
0.27-0.32. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Rare in sample BX138 (3022 m). 

D e s c r i p t i o n :  Large species of Rockallia. Anterior mar- 
gin asymmetrically rounded, deflected ventrally. Posterior 
margin rounded, slightly acuminate at mid-height or slight[y 
above (in L). Dorsal margin slightly upturned posteriorly 
with a pronounced cardinal angle. Ventral margin of L 
slightly concave in the oral region, more concave in the R and 
with a 'keel' in the posterior hall. Maximum length below 
mid-height; maximum height at the ventral keel, maximum 
width in the posterior third. Strongly ornamented. Two rows 
of unusual fossae extend around and parallel to the outer 
margin. The distal row is characterised by small celate fossae, 
especially evident in the postero-dorsal area of L; the second 
row is composed of deep, elongate-ovate fossae the largest of 
which is located at the postero-ventral angle in both valves. 
Dimensions of remaining fossae increase from the upper 
medial to the margins and they become more sub-rounded. A 

small node is present in the area of the central MS, as well as 
two more nodes which correspond to the dorsal MS, close to 
the dorsal margin. Simple normal pores (15-18) on the muri, 
with two pore conuli at both ends with the posterior one 
more devdoped. 

Internally: dorsal margin straight, ventral margin with a 
slight oral concavity in both valves. The asymmetry of the 
posterior and anterior margins is well pronounced with the 
posterior with greatest extension just below mid-height, the 
anterior above mid-height. Inner lamella narrow with very 
small vestibula (only partially preserved in the specimens ex- 
amined). Selvage strong, sub-peripheral. Marginal pore-canals 
not visible. Hinge lophodont, with smooth elements. PT 
more pronounced than AT. In dorsal view, two smooth areas 
are visible above the teeth to accommodate the overlapping L. 
MS arranged in a vertical row of four adductors anda  bean- 
shaped frontal scar. A sub-round to sub-triangular fulcral 
point is visible. Two sub-round dorsal MS occur below the 
hinge structure. Sexual dimorphism was not observed in the 
few specimens recovered. 

Remarks :  R. sp. B differs from R. enigmatica because of 
the celate fossae in the dorsal and postero-dorsal marginal 
areas and the oval-elongate fossae in the postero-ventral area 
of both valves. It differs from R. sp. A in that it is more swol- 
len, with more rounded anterior and posterior anda less pro- 
nounced posterior rim. 

It differs from all the other species of Rockallia because of 
the size and the different pattern of ornamentation. It is left 
under open nomenclature due to the lack ofspecimens. 

Genus Arcacythere HORNIBROOK 1952 

Type species:  Arcacythere chapmani HOr<NiBROOK 
1952. 

I n c l u d e d  species:  Arcacythere chapmani HORNmROOK 
(1952), Arcacythere sp. MCI~NzIE (1974), Arcacythere chap- 
mani Avp~ss (1991), Arcacythere aff. chapmani AvP.Ess (1991), 
Arcacythere cf. eocenica AY~ss (1991), ? Arcacythere aurani BA- 
BINOT (~ COLIN (1992), Arcacythere rugosa MAJORAN (1995). 

Re m a r k s : The genus Arcacythere was erected by HORNI- 
13ROOK (1952: 31--32, pl. 2 figs. 33--35) to accommodate the 
species A. chapmani from the Upper Cretaceous to the Mid- 
dle Miocene of New Zealand. A'› (1991) studied the type 
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specimens of A. chapmani (housed at the New Zealand Geo- 
logical Survey), emended the diagnosis ofArcacythere chapma- 
ni and provided SEM micrographs of four specimens from 
the type locality (Waiau River, Clifden, Southland). It is 
probable that not all the specimens illustrated in AvP, ESS 
(1991: pi. 1 figs. 1, 6-11, 18-19) represent the type species, 
in fact the specimens illustrated in figs. 2-5 have larger di- 
mensions (0.50/0.21) and/or a differing shape when com- 
pared to those reported by HORNIBROOK (0.44-0.40/0.20- 
017). The scanning electron microscope photos indicate that 
some of the features described by Hom'amROOK, e.g. the cre- 
nulate elements of the hinge, were not correct. AVRESS com- 
pared A. chaprnani with additional specimens from the Ter- 
tiary of New Zealand. He induded all the species of Rockallia 
described by WHATtEV et al. (1978, 1982) in the genus Arca- 
cythere which then became the only genus representing the fa- 
mily Rockalliidae. It is possible that the two genera exist sepa- 
rately and the following elements are considered distinctive: 

- Arcacythere has a truncated posterior whereas Rockallia has 
a sub-rounded to bluntly acuminate posterior end. 

- Arcacythere has thick marginal rims along both ends, 
Rockallia may have only a posterior rim. 

- Arcacythere has a pronounced antero-dorsal ridge. 
7 Rockallia has a sub-central node. 

- Ornamentation consisting of muri and fossae. In A. muri 
dominate and fossae are small and vary in shape and size 
(Fig. 5 lA). This is also well expressed in A. rugosa MAJOR- 
AN where fossae are not apparent and the ornamentation 
consists of a network of muri. In R. large fossae prevail 
and may be partially celate (Fig. 51B). 

Significantly, McKENZIE (1974: t60) indicated "two 
lineages of Arcacytherd' with different time-ranges. He illu- 
strated two different specimens. One L of a juvenile Rockallia 
sp. (his pl. 4 fig. 10) from the Recent of the Banks Strait be- 
longing to a lineage with a range Upper Eocene-Recent range 
anda R ofArcacythere sp. (his pl. 4 fig. 1t) which occurs in 
sediments of Middle Eocene-Lower Miocene age. He also re- 
ported living forms of the latter had been recovered from the 
Sahul Shdf (NW Australia) but those were not illusrrated or 
described. 

Taking the splitting in two genera into account, the fa- 
mily Rockalliidae would be represented by Arcacythere, a fossil 
genus known only from the Late Cretaceous-Middle Miocene 
of New Zealand (AYRESS 1991) and Australia (MAIORAN 
1995) and by Rockallia which is distributed in S Pacific, Eur- 
ope and Atlantic (WHATLEV et al. 1982, BENSON 1983) from 
Eocene to Recent. Arcacythere aurani BABINOT & COHN 
(1992), described from the Late Cretaceous of Madagascar 
displays a different ornamentation and an extremely wide 
anterior marginal zone. It is here considered to tentatively be- 
long to this genus. Further findings of Cretaceous specimens 
from Madagascar and India with preserved internal features 
could confirm its systematic position. 

Arcacythere sp. aff. A. chapmani HORNIBROOK 1952 
(Figs. 50A-C) 

non 

non 

1991 Arcacythere aff. A. chapmanL - AYP,~SS: 224, pl. 1 
figs. 12-13. 

1991 Arcacythere sp. aff. A. chapmani. - McKENzm, 
R~YMENT & REVMENV. 158, pi. 6 fig. 5. 

1993 Arcacythere aff. A. chapmani. - McKENzIE, REY- 
MENT & ReYMEN~. 93, pi. 3 fig. 26. 

M a t e r i al : 4 adult valves from the Lower Miocene of the 
east coast of South Island (New Zealand); courtesy of Dr. 
K.M. SWANSON, University of Canterbury, New Zealand. - 
SMF Xe 21618. 

D i m e n s i o n s :  L 0.45/0.22; R 0.45/0.20. 

D e s c r i p t i o n : Small, sub-rectangular inequivalve spe- 
cies. Maximum length at mid-height or slightly below. Maxi- 
mum height medially in the L andat the postero-ventral keel 
in R. Valves of different shapes. R with a straight dorsal mar- 
gin, rounded posterior, asymmetrically rounded anterior, 
mid-ventral curvature and postero-ventral keel. Left valve 
with straight to slightly concave dorsal, asymmetrically 
rounded anterior. Ventral margin straight or with a slight 
mi&ventral curvature and a postero-ventral keel, more devel- 
oped in the R. Surface ornamentation consisting of thick 
muri and oval to elongate fossae. The fossae vary in size and 
become larger ventrally. Fossae organised in vertical and 
semicircular rows separated by muri of variable width. Pro- 
minent muri border the posterior rim, becoming thinner 
ventrally; the anterior equivalent terminates dorsally, imme- 
diately behind the anterior hinge element. Along the outer 
margin, a double row of fossae, occasionally fused, occurs. 
This aspect of the morphology is well expressed in the draw- 
ings of HOP,~IBROOK (1952). In dorsal view, the carapace is 
sub-rectangular in shape with maximum width at posterior 
half. Marginal rims well developed, especially posteriorly. 
Normal pore-canals open on muri. Marginal pore-canals few 
and straight. 

Internaliy: sdvage strong, inner lamella narrow to mo&r- 
ately wide. Hinge lophodont. Smal[, smooth teeth with a 
wide median groove in the R. Thick bar and deep sockets in 
the L. Central MS consisting of a vertical row of four adduc- 
tor scars, in intimate contact and interdigitating; a reniform 
frontal scar anda  large sub-triangular fulcral point occurring 
above and forward of the adductor scars. Sexually dimorphic. 

Remarks :  This species has different proportions to 
those of A. chapmani. It also has more thick muri and a 
slightly convex dorsal margin of the R. It is very similar to Ar- 
cacytheresp, aff. A. chapmanias figured by AWESS (1991: pl. 1 
figs. 12-13). Both the species illustrated by McKENZlE et al. 
(1991, 1993) from the Late Oligocene ofAustralia are not to 
be considered conspecific because they display a different out- 
line and ornamentation pattern and they lack the heavy mar- 
ginal tiros. 

A. sp. aff. A. chapmani HORNIBROOK has been found in 
the Early and Middle Miocene of South Island, New Zealand. 
Since it was not the aim of this project to study Miocene os- 
tracods of New Zealand and only four valves were available, 
it is left under open nomenclature. With further findings and 
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with a clearer description of the type species, it will be possi- 
ble to provide more accurate taxonomic determinations for 
this taxon. 

Family K r i t h i d a e  MANDELSTAM 1958 

Genus Krithe BKADY, CROSSKEY & ROBERTSON 1874 

Type  spec ie s :  IlyobatespraetextaSARs 1866. 

R e m a r k s :  BRADu CROSSKEY & ROSERTSON (1874: 183-- 
185) gave the new name Krithe to the genus Ilyobates erected 
by SAP, S (1866), which was a valid genus name in Coleoptera. 
In the type description, the extreme simplicity of the valves is 
expressed as follows: "Valves thin and pellucid, subovate, 
truncate behind; smooth and shining, and set with very small 
distant papillae. Hinge-joint simple, formed by a slight pro- 
jection of the left valve, which is received into a correspond- 
ing depression of the right." SARS (1866: 60) in his descrip- 
tion of the genus specifies the character of the hinge with 
"nullibus dentibus" (no teeth). Significantly, most part of 
both descriptions focuses on soft parts, despite the fact that 
this genns is very seldom found living, especially in deep 
waters. The little biological data avai[ab[e are based on a shal- 
[ow, cryophilic species, K pretexta praetexta from Gullmarn 
fjord (Sweden), maintained and observed in aquarium over a 
number of years (McKI~NZlE et aI. 1989, M^JoP,~ & Ac~-  
Nius 1995, A~~NItJS et al. 1997)- 

BRADY, CROSSKEY & ROBERTSON considered K praetexta 
(SARs 1866) from the Recent of Norway asa  junior synonym 
of K bartonensis (JONES 1857) from the Eocene of England. 
K~IJ (1957) studied topotypic material of K bartonensis from 
the Barton Clay and did not mention K praetexta in the sy- 
nonymy list, whereas VAN MORKHOVeN (1963: 343) clearly 
stated that the type species of Krithe is K praetexta, being dif- 
ferent from K. bartonensis. ABATE et al. (1993: 351), after 
comparison of topotypic material of K. praetexta with the il- 
lustrations of I~~j (1957), considered both species valid. Ad- 
ditionally, the comparison of I~1j illustrations of the Eocene 
specimens with the drawings of the Recent species provided 
by SARS (1928) allows to discriminate differences in the shape 
of the two species and in the development of the anterior ves- 
tibulum (narrower in K praetexta). For these reasons K. prae- 
t e x ta  (SARS 1866) is herein considered the type species of 
Krithe. 

The discrimination of different species of Krithe is a de- 
manding task. The smooth surface of the valves, combined 
with the simple hinge and the simila•ity in shape, provide rea- 
sons why in many papers most Krithe species are left under 
open nomendature. Recent[y, several researches attempted to 
establish protocols for species discrimination. As we[l as valve 
shape, size and MS, attention has been paid to the morpho]- 
ogy of the vestibula, and, the number and the arrangement of 
false and true radial pore-canals. CoI_t~s et al. (1994) exam- 
ined specimens of Krithe from the Middle Palaeocene to the 
Quaternary of the North Atlantic, identified six different 
types of anterior vestibulum and described in detail the 'ante- 
ro-dorsal radial pore-canals complex' (ADRPC) defined by 
four false pore-canals located on the dorsal side of the vestibu- 
luto neck (Fig. 52). 
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Fig. 52: Schematic camera lucida drawing of a lefr 
valve of a Krithe species. The antero-dorsal radial pore 
canals complex (ADRPC) is defined by four false pore 
canals on the dorsal neck: AD1-AD4. - From COLES et 
al. (1994). 

These canals, numbered from the dorsal-most, are: 
AD 1 : short, very short or absent. 
AD2: short, elongate or presentas normal pore-canal. 
AD3: elongate, very short or absent. 
AD4: absent, very short, short and, when emerging at the 

vestibular neck, elongate or very elongate. 
The leading character is the elongate AD2, AD3 or AD4 

and this in combination with the other characters defines se- 
ven types ofADRPC arrangement. 

This system of identification was followed by Avv,~ss et al. 
(1999) in a study on Krithe species from the Early Miocene 
to the Recent of the Tasman Sea and off Southern Australia. 
The methodology they proposed (see COLES et al. 1994, AvR- 
Ess et al. 1999 for an exhaustive explanation of the method) 
assumes that the specimens are well preserved and transpar- 
ent, such that a detailed study of the inner lamella is possible. 
It should not be difficutt to count the ADRPC and to discri- 
minate which is the longest, however problems arise when 
some of these false pore-canals are replaced by normal pore- 
canals (NPCs). In fact, if this system is to be followed, NPCs 
should be also considered in the ADRPC type tecognition be- 
cause they may vary from RPC (radial pore-canal) to NPC 
within one species, be homologous with RPCs in other spe- 
cies. Av~ss et al. (1999: 6) wrote about K. compressa: "The 
width of the anterior fused zone varies somewhat, and the 
normal pore close to AD1 sometimes become a short AD2. 
In species which have ADRPC of tTpe 2 there is no normal 
pore in this position but instead a long RPC is present. For 
this reason we suggest that the normal pore is homologous to 
AD2 in other species. Therefore, to mainrain natural relation- 
ships of the ADRPC system, we include the normal pore 
when counting ADRPC's. Thus, we assign th{s species to an 
ADRPC category of type 1B." It is clear that the specimens 
must be sufficient well preserved, such that NPCs are not ob- 
literated by erosion/dissolution. On the other hand, in very 
well preserved valves, where valves ate thick of inflated, NPCs 
can be confused with false RPCs. 

KEMI'F (1986, 1995) lists 151 species of Krithe and 25 
subspecies. To those, the five new species recognised by AYR- 
Ess et al. (1999) and the various species left under open no- 
menclature must also be added. 
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Fig. 53: Schematic drawings of hingement styles in right valves of Krithe. A: adont hinge; B: adont 
hinge with widening posterior; C: pseudadont hinge with a posterior row of small denticles; D: pseuda- 
dont hinge with a central row of few denticles anda denticulate bar at posterior. 

The application of ADRPC methodology has, in my 
opinion, led to a misinterpretation of some characters. For 
example, PUCKETT (1997), in a study of Kr#he from the 
Upper Cretaceous of the Gulf Coast (North America), ap- 
plied this method with emphasis on the arrangement of the 
ADRPC. As he states (1997: 153), "the shape of the vestibu- 
lum in specimens collected from the chalk and from the 
nearshore deposits is different", whereas he found out that 
the arrangement and position of the ADRPC is constant. As 
a consequence of this observation, PUCKETT referred all the 
specimens to the species K. cushmani ALEXANDER (1929) and 

included at least two morphotypes, one with a pocket- and 
the other with a mushroom-shaped vestibulum. PUCKETT 
considered the arrangement and number of ADRPC as a 
specific character of more importance than the shape of the 
anterior vestibulum. COLES et al. (1994: 73-74) considered 
the shape of the anterior vestibulum as "a very useful specific 
character, notwithstanding that ir is moderately variable 
within certain species", and further on, "most species can be 
readily referred to one of the four main types (of anterior 
vestibulum)." An approach contrasting with that of PUC~TT 
was adopted by RODRIGUEZ-LAZARO & CRONIN (1999) in 
which species of Krithe ffom 47 core-tops from the Little Ba- 
hama Bank (Florida) were studied. Those authors applied 
the 'COLES system' considering the shape of the vestibula as 
the main character and the distribution and length of 
ADRPC as secondary (RoDRIGUEZ-LAZARO & CRONIN 1999: 

pi. 1 figs. 9-10; K. species with same vestibulum type and 
different ADRPC arrangement). 

An additional consequence of the application of the 
'COLES system' is that characters as the hinge ate devalued or 
not considered at all. For example, in Avp, Ess et al. (1999) 
none of the new described species are accompanied by a de- 
scription of the hinge, suggesting that all those species have 
the 'typical' adont hinge. However, from [irerature, ir is evi- 
dent that Krithe species with a crenulate posterior segment in 
both groove and bar (= pseudadont hinge) also occur. 

During this study, about 4000 specimens of Krithe were 
recovered, which represents 38% of the total number of ostra- 
cod specimens isolated for the entire project. For every species 
the average dissolution index (CIAv) following SWANSON & 
VaN DEa LINGEN (1994) was calculated. The observations on 
the inner lamella were possible onty on specimens with CI 
higher than the CIAv of the species. 

Camera lucida drawings of the best preserved specimens 
were made to discriminate the ADRPC arrangement in each 
of the species. Then, the shape of the anterior vestibulum, 
outline and dimensions of the valves were compared with the 
badly preserved specimens. Since in many of the cases the ob- 
servation of the ADRPC was possible only on few specimens, 
another kind of taxonomic descriptor had to be identified 
and this was based primarily on the hinge type (Fig. 53). Spe- 
cies recovered in this study (Tab. 13) were divided in three in- 
formal groups: 

Table 13: List of the 10 species of Krithe recorded in this s•udy with the corresponding hinge, vestibulum and ADRPC type, the maximum di- 
mensions of the female L and the depth range in the S Tasman Rise-Emerald Basin. 

Krithe hinge type dimensions female L vestibulum shape ADRPC type depth range [m] 

sp. 1 adont 1.22/0.65 mushroom 1 3022-4067 

sp. 2 adont 1.27/0.62 large pocket 1 1636 

sp. 3 adont 1.15/0.77 Y 3 4462-3208 

sp. 4 adont 1.15/0.60 ~ ? 1874 

sp. 5 adont 0.87/0.50 large pocket 1 3907 

sp. 6 pseudadont reverse 1.15/0.67 large pocket 1 1874-3685? 

sp. 7 pseudadont 1.05/0.57 large pocket 1 1636-2177 

sp. 8 pseudadont 1. I 0/0.55 small pocket ~ 2177-3022 

sp. 9 pseudadont 1.10/0.55 small pocket 1 1636-2177 
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- the Krithe group with ah adont hinge (Figs. 53A-B). 
- the K. reversa group, which includes species with reverse 

overlap of the valves anda pseudadont hinge. 
- the Krithe group with a pseudadont hinge (Fig. 53C-D). 

The pseudadont hinge in Krithe species is slightly more 
complicated than the generalised hinge described in GR• 
(1974: Fig. 1.6) which is medially crenulate. In Krithe, the 
crenulation may occur posteriorly and be differentiated into 
denticles and lamellae (Fig. 53). 

The main reference for the description of Krithe species 
are the papers of COLES et al. (1994) and AYRESS et al. (1999). 
These provide micrographs and drawings anda description of 
each new species which invariably include detail of the 
ADRPC system. In most of the cases, in the current literature 
illustrations and descriptions provide insufficient detail to es- 
tablish clear definitions of each taxa. 

In this study, when counting the marginal pore-canals 
only the true pore-canals are reporte& The false pore-canals 
were observed but not counted because, in many cases, the 
valves were so thick and NPCs are easily confused with false 
RPCs. 

Krithe group with adont hinge 

Rem a rks: This group includes all species with a simple 
adont hinge, which was defined by VAN MORKHOVEN (1962: 
72, Fig. 66A) as "a groove along the dorsal margin of the lar- 
ger valve into which fits the edge of the smaller valve" (Fig. 
53A). In some Krithe species this simple hinge is modified by 
a secondary accommodation groove in the R. Moreover, the 
simple hinge may have a groove which is deeper and larger 
poste¡ to receive the protruding edge of the R [as in K. 
surugensis ZHou & IKEYA 1992:1112, figs. 3, 9/6--12, 10/5-- 
6] (Fig. 53B). A list ofinduded species has not been provided 
because rhis is the most comrnon hinge type described for 
Krithe species, an observation which may arise simply because 
many published hinge descriptions are superficial at best. 

Krithe sp. 1 
(Figs. 54A-E, 55A) 

Mate r i a l :  95 adult and more than 220 juvenile valves, - 
SMF Xe 21623-21626. 

D i m e n s i o n s :  Female L 1.17-1.22/0.60-0.65, R 1.14- 
1.22/0.60-0.65; male L 1.27-1.35/0.62-0.67, R 1.25-1.30/ 
0.50-0.55. 

D i s t r i b u t i o n :  Holocene of the South Tasman Pdse. 
Abundant in samples BX138 (3022 m) and BX161 (3685 
m). Common in sample BX156 (3208 m), 

D e s c r i p t i o n :  A very large species, with marked sexual 
dimorphism males much more slender than females. Shape 
sub-trapezoidal. Maximum length slightly below mid-height, 
maximum height at posterior cardinal angle in female, at 
mid-length in male. Anterior margin evenly rounded, asym- 
metrically rounded in female L. Posterior outline with pro- 
truding truncation on the lower half, where the invagination 

is located, more evident in males. Dorsal outline convex with 
a slight anterior depression in the R. Ventral outline nearly 
straight in males, convex in females. Surface smooth with 
scattered sieve-type normal pores. In several male Rs, a circu- 
lar protrusion was observed in the posterior half. No internal 
feature of any difference in the arrangement of the pores cor- 
responds to this protrusion. In dorsal view, maximum width 
medially. The posterior invagination is almost vertical in the 
R and slightly oblique in L. 

Internally: posterior margin truncated and sub-angular in 
males, with the outline of the valves projecting beyond. Ven- 
tral margin almost straight, with a small accommodation 
groove medially in L to accommodate the protruding ventral 
margin of the R. Hinge adont with a wide, smooth groove in 
the L which accommodates the simple bar of the R. Marginal 
pore-canals sŸ simple, 10-12 anteriorly and 3-4 poster- 
iorly. ADPRC type 1 (AD3 elongate). The two dorsal-most 
true PCs share the same base and have a false PC between; on 
the ventral side of the vestibulum some PCs are arranged in 
pairs sharing the same base, each pair consisting of a false and 
a true PC. Anterior vestibulum mushroom-shaped, posterior 
equivalent narrow. 

MS consisting of four adductor scars in a vertical row and 
a single dorsal scar. The lowermost adductor is small and 
rounded, the lower middle is oval, the upper middle elongate 
and dumbbell-shaped, the uppermost scar round and with a 
slight incision on the dorsal side. The frontal scar is four- 
leafed clover-shaped with two of the leaves weakly developed. 
The juveniles can be distinguished from juveniles of other 
species because of the obvious protrusion of the invagination 
process. 

Remarks :  The specimens ate bad preserved (CIA-,/= 4). 
The observations on the inner lamella were possible on one 
adult specimen onty. Such a large species, with an adont 
hinge, ADPRC 1 and mushroom shape vestibulum is similar 
to K triangular# COLES et al (1999). This, they recorded in 
the Tasman Sea at depths flora 1125 m to 3281 m, flora the 
Early Miocene to Recent. K. sp. 1 is larger with a less acumi- 
nate and more truncate posterior, has AD 1 as short pore-ca- 
nal and notas normal pore, displays no variation in the de- 
gree of posterior acumination. Krithe sp. 2 COLES et al. 
(1999) has a similar shape but belongs to the ADRPC type 2 
and has a much narrower posterior vestibulum. Krithe trini- 
dadensis VAN DEN I3OLD (1960) has a different outline and be- 
longs to the ADRPC type 3. 

Krithe sp. 2 
(Figs. 54F-J) 

Mate r i a l :  4 adult and 12 juvenile valves. - SMF Xe 
21627. 

D i m e n s i o n s :  Female L 1.20-1.27/0.55-0.62, R 1.27- 
1.35/0.57-0.70. 

D i s t r i b u t i o n :  Holocene of the South Tasman Pise. 
COmmon in sample BX140 (1636 m). 

D e s c r i p t i o n :  A very large, sub-trapezoidal species, for 
which no males were found. Maximum length slightly below 
mid-height in L and in the lower half in R. Maximum height 
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Fig. 54: A-E: Krithe sp. 1 
Recent, sample BX138, South Tasman Rise, off sourh coast Tasmania, Australia; $49~ ', E151~ ', 
3022 m. - fernale L (1.22/0.65); A: externa] view; B: deta]l of the central muscle scars, x116. SMF Xe 21623. - 
female R (1.22/0.65); C: externa] view. SMF Xe 21623. - ma]e L (1.35/0.67); D: external view. SMF Xe 
21623. - male R (1.30/0.55); E: external view. SMF Xe 21623. 
F-J: Krithe sp. 2 
Recent, sample BX140; South Tasman Rise, off south coast Tasmania, Australia; $49~ ', E150~ ', 
1636 m. - female L (1.27/0.62); F: external view; G: internal view. SMF Xe 21627. - female R (1.27/0.57); H: 
externa] view; I: interna] view; J: detail of  the additional closing mechanism on the ventral side, x88. SMF Xe 
21627. -M1  magnifications are x45 unless otherwise stated. 
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Fig. 55: Camera lucida drawings ofvalve features of Krithe species. 
AII figures are externaI views - AII magniflcations ate approx, x50. 
A: Krithe sp. 1. Sample BX138, South Tasman Rise, off south coast Tasmania, Australia; $49~ ' 
E151~ ', 3022m; female L, (1.17/0.60). B-D: Krithe sp. 3. Sample BX165, South Tasman Rise, 
os south coast Tasmania, Australia; $45~ ' E147~ ', 4067 m. - B: female L (1.15/0.77); C: 
male L (1.00/0.57); D: male R (0.97/0.55). E-F: Krithe sp. 5. Sample BX110, Emerald Basin, off south 
coast South Island, New Zealand, $56~ ' E160~ ', 3907 m. - E: female L (0.87/0.50); F: fe- 
male R (0.87/0.45). G-I: Krithe sp. 6. Sample BX147, Sou~h Tasman Rise, off south coast Tasmania, 
Australia; $48~ ' E149~ ', 2177 m. - G: female L (1.12/0.65); H: female R (1.30/0.77); I: ice_ 
male L (1.10/0.62). J: Krithe sp. 7. Sample BX147, South Tasman Rise, off south coast Tasmania, Aus- 
tralia; $48~ ' E149~ ', 2177m; male R (1.02/0.45). K-M: Krithesp. 9. Sample BX140; South 
Tasman Rise, off south coast Tasmania, Australia; $49~ ' E150~ ', 1636 m. K: female L 
(1.05/0.52); L: male R, (1.10/0.50); M: female R, (1~12/0.60). N-O: Krithe sp. 10. Sample BX138, 
South Tasman Rise, off south coast Tasmania, Australia; $49~ ' E151005.77 ', 3022 m. - N: remate 
L (0.97/0.50); O: remate R (1.00/0.50). 
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at posterior cardinal angle. Anterior margin evenly rounded. 
Postero-dorsal outline sloping steep[y toward the acuminate 
posterior, with an obvious truncation in L. Dorsal outline 
convex. Ventral outline almost straight. Surface smooth with 
scattered sieve-type normal pore-canals. In dorsal view, maxi- 
mum width in the anterior hall. The posterior invagination is 
aligned obliquely in both valves. 

Internally: ventral margin with a deep and long accom- 
modation groove opening in front of the mid-point and ex- 
tending almost until the postero-ventral angle. Hinge adont 
with a wide smooth groove in the L which accommodates the 
simple bar of the R. Marginal pore-canals straight and simple. 
Their number is unclear due to of the poor preservation of 
the valves. ADPRC type 1 (AD3 elongate). Anterior vestibu- 
lum large and pocket-shaped. Posterior vestibulum small with 
a ventral expansion. MS consisting of a vertical row of four 
adductor scars. The lowermost scar is small and round, the 
lower middle is oval, the upper middle is large and dumbbell- 
shaped; the uppermost scar is U shaped, the frontal scar is 
four-leafed clover-shaped. 

Remarks :  The specimens were bad preserved (CIAv = 
4) and many details could not be observed. This large species 
is similar to K triangularis COLES et al (1999) with which ir 
contrasts because of the different shape of the vestibulum and 
l› acuminate posterior in males. With its large dimensions it 
differs from the other K species which are present in sample 
BX140. 

Krithe sp. 3 
(Figs. 56A-F, 55B-D) 

Mater ia l :  43 adult and 570 juvenile valves. - SMF Xe 
21628-21631. 

D i m e n s i o n s :  female L 1.12-1.15/0.75-0.77, R 1.07- 
1.10/0.67-0.70; male L 1.00-1.22/0.57-0.70, R 0.97-1.17/ 
0.55-0.67. 

D i s t r i b u t i o n :  Holocene of the Emerald Basin. Very 
rare in sample BX116 (4462 m). Holocene of the South Tas- 
man Rise. Very rare in sample BX156 (3208 m), abundant in 
samples BX161 (3685 m) and BX165 (4067 m). 

D e s c r i p t i o n :  A very large, thick shelled, sub-trapezoi- 
dal species, with a moderate sexual dimorphism. Maximum 
length at mid-height, maximum height right behind mid- 
length. Anterior margin evenly rounded. Postero-dorsal mar- 
gin sloping steeply towards the posterior. In males, a mid-pos- 
terior shoulder near the posterior invagination interrupts the 
slope. Dorsal outline arched with a slight anterior depression 
in the anterior half of the R. Ventral outline convex. Surface 
smooth with scattered sieve-type normal pores, which are very 
large and deep. In dorsal view, maximum width around mid- 
length. The posterior invagination oblique in both valves. 

Internally: ventral margin with a small accommodation 
groove located medially in the L. Hinge adont with a wide 
smooth groove in L which accommodates the simple bar of 
the R. Marginal pore-canals sinuous, simple, 8-12 anteriorly 
and 4-6 posteriorly. ADPRC type 3 (AD4 elongate), with 
AD4 rising from the vestibular neck. Anterior vestibulum Y- 
shaped, wider in males. On the tips of the 'Y', the longest 

marginal pore-canals open, which are slightly arched, with a 
shape that looks like the continuation of the wings. Posterior 
vestibulum large in males, could not be observed in females. 
MS consisting of a vertical row of four widely separated ad- 
ductor scars. The lowermost scar small and oval, the lower 
middle oval, the upper middle elongate and dumbbell- 
shaped, the uppermost scar oval or V-shaped with very open 
wings. The frontal scar is four-leafed clover-shaped. In some 
specimens the more horizontal 'leaves' are very reduced such 
that it appears like elongate-oval and incised. 

Re m a r ks : The specimens were poorly preserved (CIAv 
= 4) and on many a chitinous lamina covered the entire inter- 
nal surface of the valves. 

This species is similar in shape to K. morhhoveni morkho- 
veni VaN DEN BOLD (1960) sensu COLES et al (1994: 94, Figs. 
4d-h) who provided a long synonymy list including species 
from all over the world within the time range Oligocene to 
Recent. This was the result of their broadening of the defini- 
tions of the species in a number of areas. For example, in their 
remarks they stated that the length range of this species is 
from 0.67 to 0.87 whereas they reported the range of dimen- 
sions for the specimens studied as 0.67-1.04. Additionally, 
the ADRPC pattern and the width of the inner lamella were 
considered variable and their illustrations of the vestibulum 
indicate considerable variation in that structure as well. van 
DEN BOLD described K. morkhoveni from the Lower Miocene 
of Trinidad and reported dimensions of 0.68 for his speci- 
mens anda  mushroom-shaped vestibulum. K. morkhoveni is 
not recorded from the Tasman sea (AYRESS et al. 1999). 

The females of K. sp. 3 have outline and dimensions simi- 
lar to K. trinidadensis VAN DEN BOLD (1958b) sensu COLES et 
al. (1994). A wide range of dimensions (0.87-1.58) and shape 
of the anterior vestibulum (from Y- to small pocket-shaped) 
also appear to be accepted for this species. VAN DEN BOLD 
(1958b: pl. 1 fig. 3) erected K trinidadensis for Oligocene- 
Middle Miocene specimens (0.93-1.00) and he figured speci- 
mens with a Y-shaped vestibulum. AY~SS et al. (1999) re- 
ported K. trinidadensis from the continental slope off Tasma- 
nia at depths ranging from 1476 m to 2346 m. With these 
considerations in mind, some specimens of Krithe sp. 3 could 
be assigned to K. morkhoveni morkhoveni sensu COLES et al. 
(1994) whereas others (females) to K. trinidadensis sensu 
COLES et al. (1994). In my opinion, the range of variability 
proposed by previous authors for these species is too wide 
and, K. sp. 3 do not comply with the original descriptions of 
the VAN DEN BOLD'S species. In all probability Krithe sp. 3 re- 
presents a new species. 

Krithe sp. 4 
(Figs. 56G-L) 

M a t e r i a 1 : 39 adult valves. - SMF Xe 21632. 
D i m e n s i o n s :  Female L 0.95-1.15/0.53-0.60, R 1.05- 

1.10/0.47-0.55; male L 1.07-1.15/0.45-0.47, R 1.07-1.12/ 
0.43-0.45. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Common in sample BX153 (1874 m). 
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Fig. 56: A-F: Krithe sp. 3 
Recent, sample BX165, South Tasman Rise, off south coast Tasmania, Australia; $45~ ', E147~ ', 
4067 m. - female L (1.12/0.75); A: external view; B: internal view. SMF Xe 21628. - female R (1.07/0.67); C: 
external view; D: internal view; E: detail of the central muscle scars, x144. SMF Xe 21628. - male L (1.22/ 
0.70); F: external view. SMF Xe 21628. 
G-L: Krithe sp. 4 
Recent, sample BX153, South Tasman Rise, off south coast Tasmania, Australia; $47~ ', E147~ ', 
1874 m. - female L (1.15/0.60); G: external view; H: detail o fa  sieve type plate with funnel pote opening in ec- 
centric position, x884. SMF Xe 21632. - female R (1.05/0.47); I: external view. SMF Xe 21632. - male C 
(1.07/0.45/0.43); J: dorsal view; K: ventral view; L: detail of  the posterior invagination, x113. SMF Xe 
21632. - All magnifications are x45 unless otherwise stated. 
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D e s c r i p t i o n :  A medium-sized species with obvious 
sexual dimorphism. Males sub-rectangular, females sub-trape- 
zoidal. Maximum length in the lower half, maximum height 
at mid-length in females, at posterior cardinal angle in males. 
Anterior margin evenly rounded, posterior outline asymme- 
trically truncated in the lower half. Dorsal outline straight in 
males, convex in females with an anterior depression. Ventral 
outline straight. Surface smooth with scattered small, round, 
funnel-like normal pores, surrounded by eccentric sieve plate. 
In dorsal view, maximum width medially. The posterior inva- 
gination is pronounced and more developed in the L. 

Internally: ventral margin sinuous in females, straight in 
males, with accommodation groove medially in the L. Hinge 
adont. The median bar in the R is parallel to the dorsal mar- 
gin. L without accommodation groove, but with a depression 
close to the dorsal margin which accommodates the dorsal 
edge of the R. Marginal pore-canals and type of vestibulum 
not visible. MS consisting of four adductor scars in a vertical 
row anda  single dorsal scar. The lowermost scar small and 
round, the lower median oval and incised mid-ventrally, the 
upper median elongate, the uppermost incised medially. The 
frontal scar is four-leafed clover-shaped, with 'leaves' of equal 
dimensions. Juveniles not recovered. 

Remarks :  This taxon is scarcely represented. Many 
characters could not be observed due to poor preservation 
(CIAr = 5) and for this reason no comparison was made with 
other Krithe species. 

Krithe sp. 5 
(Figs. 55E-F) 

Mate r i a l :  5 adult and 2 juvenile valves. - SMF Xe 
21633-21634. 

D i m e n s i o n s :  female L 0.82-0.87/0.47-0.50; R 0.80- 
0.87/0.40-0.45; male L; R 0.85-0.97/0.43-0.47. 

Distribution: Holocene of the Emerald Basin. Rare in 
sample BX110 (3907 m). 

D e s c r i p t i o n :  A small sub-trapezoidal species, with ob- 
vious sexual dimorphism. The description is based primarily 
on females because the male valves were poorly preserved. 
Maximum length slightly above mid-height, maximum 
height at anterior posterior cardinal angle. Anterior margin 
evenly rounded, posterior outline asymmetrically rounded, 
truncate in the lower half. Dorsal oudine convex. Ventral out- 
line straight. Surface smooth with scattered sieve-type normal 
pores. The posterior invagination vertical in dorsal view. The 
maximum width within the anterior half. 

Internally: posterior margin sloping almost vertically with 
the outline of the valves projecting beyond, ventral margin 
without accommodation groove around mid-length. Hinge 
adont. A thin groove is present on the dorsal margin of the L, 
to accommodate the smooth bar of the R. Anterior vestibu- 
lum large and pocket-shaped, marginal pore-canals straight 
and simple, 15-16 anteriorly and 5-7 posteriorly. The last 
two PCs on the ventral margin of the vestibulum are multi- 
furcate, each with 5-6 thin canals arranged in a fan. ADPRC 
type 1 (AD3 elongate), posterior vestibulum large, expanded 
dorsally. MS consisting of four adductor scars in a vertical 

row anda  single dorsal scar. The lowermost scar small and 
round, the lower median oval and incised medially, the upper 
median elongate and deeply incised dorsally, the uppermost 
oval. The frontal scar is four-leafed clover-shaped with 'leaves' 
of equal dimensions. 

Remarks :  Mthough one of the best preserved species 
(CIAr - 2) in term of number of specimens is poorly repre- 
sented. It is the smallest species recovered in this study and 
also occurs at the greatest depth. A female carapace with soft 
parts intact was recovered which provided the results pre- 
sented herewith. 

In outline and shape of the anterior vestibulum it resem- 
bles K. compressa (SI~GUENZA 1880) sensu AYRESS et al. (1999: 
Fig. 3A). That species was recovered by SeGUENZA from Early 
Pleistocene sediments near Monasterace (Calabria, Southern 
Italy) and in Early Pleistocene sediments from the San Nicola 
Section (Gela, Sicily) by ABATE et al. (1993: 358) which stated 
that "the shape and the characters of the anterior vestibulum 
appear almost constant." The illustration they provided 
clearly shows that the vestibulum is notas variable as illu- 
strated by Avl~ss et al. (1999). Krithe sp. 5 differs from K. 
compressa because it is larger and has an expanded posterior 
vestibulum. K. sp. 5 is also similar to K antisawanensis IsHiza- 

(1966) sensu A'n~ss et al. (1999: Figs. 3E-F) with which it 
shares the ADRPC type, shape of the vestibula and dimen- 
sions. According to the specific name, K antisawanensis 

should have a reversed pseudadont hinge compared with K. 
sawanensis, whereas K sp. 5 has a simple adont hinge. Av~r 
et al. (1999) found K antisawanensis in the Tasman Sea ran- 
ging from 686 m to 3403 m of depth. ISH1ZAK~ erected K 
antisawanesis on Miocene specimens from Japan and reported 
maximum dimensions of 0.97/0.50. 

Kr#he reversa group 

I n c l u d e d  species:  Krithe reversa VAN DEN BOLD 
(I 958b), Krithe sawanensis HANAI (1959), Krithe spec. 06/158 
HARTMaNN (1987), Krithesp. 13 ZHAO & WHATLEV (1997). 

Remarks :  The reversal of valve overlap and the large size 
makes K. reversa a species easy to recognise within the Krithe 

species complex. Asa consequence, all species with a reversed 
va[ve over[ap ate usually attributed to K reversa or K. gr. re- 
versa, and therefore it has a wide geographical and bathyme- 
trical distribution: the Atlantic and South Pacific oceans with 
depth range 850-3552 m. 

In the present author's opinion within this group are in- 
cluded a variety of morphotypes which exhibit substantial 
variations in outline, dimension and shape of the vestibulum. 
For these reasons, the synonymies for K.. reversa given by 
COJ_ES et al. (1994) and AYRESS et al. (1999) are herein not ac- 
cepted and regarded as incorrect. Moreover, AYRESS et al. 
(1999) included in the synonymy Krithe sp. 4 of DIN6LE et 
al. (1990: 282--283, Fig. 22E) which is described as having a 
tooth-like structure at the anterior end of the R, but for 
which only a micrograph of the external R was provided. 
Krithe reversa was erected by VAN DEN BOLD (1958b: 399) for 
specimens from the Miocene of Trinidad. From his illustra- 
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tions (pi. 1 figs. 4a-g) i t i s  apparent that the vestibulum, of 
both males and females, is pocket-shaped. 

HANAI (1959: 303) erected K. sawanensis on specimens 
from the Pliocene Sawane Formation (now Lower Pleisto- 
cene, see ZHOU & IKEYA 1992). His illustrations also display a 
pocket-shaped vestibulum. WHATLEY & ZHAO (1993) re- 
ported K. sawanensis from the South China Sea within the 
depth range of 560-4200 m and stated that K sawanensis 

may be a junior synonym of K. reversa. IS8IZAKr & IRIZUKI 
(1990) reported K sawanensis from Toyama Bay, central Ja- 
pan, between 210 m and 1390 m but did not figure their spe- 
cimens. ZHOU & IKEYA (1992) described K. sawanensis from 
Suruga Bay. That population of K. sawanensis has a peculiar 
distribution in that specimens occurring between 120 m and 
650 m have a mushroom-shaped vestibulum and dimensions 
of 1.09/0.56 for females, and 1.10/0.54 for males (measured 
from Fig. 8), whereas specimens occurring between 920 m 
and 1350 m have a pocket-shaped vestibulum and ate smal- 
ler: females 1.04/0.58, males 1.04/0.50. COLES at al. (1994) 
provided a long synonymy list for the reversed species and 
clearly accept the suggestion of WFA7LEV & ZHAO (1993), 
that K sawanensis is a junior synonym of K. reversa. Aw, Ess 
(1988) described contrasting distributions for K. reversa with 
bathyal (Pleistocene) and abyssal (latest Hiocene-Pleistocene) 
populations being discriminated on the basis of the size. 
Smaller specimens (1.08/0.53) belong to the first group, lar- 
ger specimens (1.22/0.59) to the second. ZHAO & WHaTLEY 
(1997) recovered K. reversa in the east China Sea and de- 
scribed a depth/size relationship: specimens recovered be- 
tween 400 m and 800 m being larger (1.08-1.04) than those 
from >800 m (0.98/1.05). 

From the lŸ it would appear that four species of 
Krithe with a reverse overlap of the valves have separate spe- 
cies status: K. reversa VAN DEN BOLD, K. sawanensis HANAI, K. 
sp. 13 ZHaO & WHATLEV, K. spec. 06/158 HARTMANN. MI 
these species have a reversed pseudadont hinge. 

Krithe sp. 6 
(Figs. 57A-L, 55G-I) 

M a t e rŸ l: 97 adult and more than 500 juvenile valves. - 
SMF Xe 21635-21638. 

D i m e n s i o n s :  Female L 1.07-1.15/0.57-0.67, R 1.15- 
1.30/0.65-0.77; male L 1.12-1.17/0.50-0.55, R 1.15-1.22/ 
0.52-0.62. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Abundant in samples BX147 (2177 m) and BX153 (1874 
m). Common in sample BX161 (3685 m). 

D e s c r i p t i o n : Large, sub-rectangular species, with re- 
verse valve overlap. Pronounced sexual dimorphism: males 
longer and slender than females. Maximum length just below 
mid-height, maximum height slightly in the posterior hall. 
Anterior margin evenly rounded, posterior outline slightly 
truncate on the lower hall. Dorsal outline convex and slightly 
sinuous with an anterior depression in the L, parallel to the 
outer margin. Ventral outline nearly straight, with a slight 
concavity in the oral region. Surface smooth with sieve-type 
normal pores in scattered but constant positions. An elongate 
depression, parallel to the outer margin, is located at the ante- 

rior cardinal angle of the R. In dorsal view, maximum width 
medially, posterior end with oblique invaginations on both 
valves. The R overlaps the L dorsally where a hinge ear envel- 
opes the anterior depression of the R dorsal margin. 

Internally: strong selvage, posterior margin clearly trun- 
cated with the outline of the valves projecting beyond. Ventral 
margin sinuous, with a short groove located medially on the 
L, to accommodate the protrusion of the R. Valve overlap- 
ping also occurs ventrally. Marginal pore-canals straight, 15- 
20 anteriorly and 6-8 posteriorly. The dorsal-most true PC 
has a wide base from which two false PCs also extend. The 
PC on the ventral side are bifurcate. ADPRC type I (AD 3 
elongate). Anterior vestibulum large and pocket-shaped, pos- 
terior vestibulum moderately wide and extends to the pos- 
tero-dorsal margin. MS consisting of four central adductor 
scars in a vertical row: lowermost small and oval, lower mid- 
dle elongate and dumbbell-shaped, upper middle slightly S 
shaped, the uppermost with dorsal margin incised, almost di- 
vided. Frontal scar four-leafed clover-shaped. The hinge is 
pseudadont. In the L, a row of 10-13 small teeth occurs be- 
tween the posterior edge and mid-Iength which merges into a 
smooth median bar anteriorly. Above the dentides is a 
smooth groove. In the R a hinge ear characterises the anterior 
cardinal angle under which a deep, large groove is located, 
smooth until mid-length where it becomes locellate. 

In juveniles the reverse overlap is difficult to observe and 
distinguish these from juveniles of other species is time con- 
suming. MS are more complex in juveniles, with the upper 
two adductor scars often being subdivided. 

R e m a r k s :  The specimens recovered are much larger 
than those given by VaN DEN BOLD (1958b) for K. reversa spe- 
cimens from Trinidad (1.04-1.09/0.56-0.52), by WHATLEY 
& COLES (1987) for K. reversa specimens from the N Atlantic 
(0.98-1.12/0.47-0.48) and by AYRESS et al. (1999) for K. re- 

versa specimens from the Tasman Sea (1.00/0.52). There are 
also small differences in the shape of the vestibula. For this 
reason and because of the lack of precise definition for K. re- 

versa, i t is  preferred to leave the present taxon, within the re- 

versa group but under open nomenclature. 
The specimens were poorly preserved (CIav = 4). Some 

female specimens display a slightly different shape of the ves- 
tibulum: upturned anterior and smaller posterior (Fig. 55I), 
but have appropriate dimensions, outline, ADPRC type and 
number of marginal PC to be classified as K sp. 6. 

The specimens recovered from sample BX161 are even 
worse preserved (Clav =5) and for this reason it was not pos- 
sible to study the characters of the inner lamella. However 
they have appropriate dimensions, an identical outline and 
denticles in some of the adult L, and consequently they ate re- 
garded as belonging to K sp. 6. 

Krithe group with pseudadont hinge 

I n c l u d e d  spec ies :  Krithesp.  BENSON (1965), Kant i sa-  

wanensis ISHIZAKI (1966), Krithe sp. 4 DINGLE et al. (1990), 
K. aquilonia COLES et al. (1994), K crassicaudata VAN DEN 
BOLD sensu COLES et al. (1994), K minirna COLES et al. 
(1994), K. (Austrokrithe) magna HARTMANN (1994), ? Krithe 
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Fig. 57: Krithe sp. 6 
Recent, sample BX147, Sourh Tasman Pise, off south coast Tasmania, Austra[ia; $48~ ', E149~ ', 
2177 m. - male L (I.17/0.55); A: externaI view; B: internal view; C: central muscle scars, x115. SMF Xe 
21635. - male R (1.22/0.62); D: external view; E: internal view; F: detaiI o f a  sieve type plate of  a normal pote, 
x I550. SMF Xe 2163% - female L (1.12/0.60); G: external view; H: internal view; I: detail of  the denticles on 
the posterior part of  the median bar, • SMF Xe 21635. - female R (1.15/0.65); J: external view; K: internal 
view; L: detail of  the ]ocel]ate posterior part of  the median groove, x167. SMF Xe 21635. - M I  magnifications 
ate • unless otherwise s~a~ed. 
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magna sensu WHATLEY et al. (1998), ? K. minima COLES et al. 
sensu AY~ss et al. (1999). 

R e m a r k s : SARS described Kr#he as a genus without teeth 
('nullis dentibus' in bis description 1865: 59). This was con- 
firmed by McKENz~E et al. (1989) in a description of Krithe 
praetexta praetexta (SARs 1866) collected from the Gu[lmar 
Fjord, at about 45 m ofdepth. 

However, many species referred to Krithe ptesenta pseu- 
dadont hinge in which postero-medial portions of the hinge 
are differentiated and variable. Modification includes: ah 
arched hinge bar in the R, which is raised posteriorly and 
with few denticles anda  complementary locellate groove in 
the L (as in K. aquilonia COLES et al. 1994) (Fig. 55B) or a 
horizontal hinge bar with a finely denticulate posterior end 
anda complementary finely locellate groove (as in K. magna 
HARTMANN 1994) (Fig. 55C). The hinge character has always 
undervalued, andas a consequence in many descriptions ir is 
not described at al[ of described simply as "pseudadont", 
without additional details. 

In ZHAO & WHATLEu (1997: 204) a list of species with a 
pseudadont hinge is provided. Unfortunately, much of the re- 
Ievant literature was not avaitable and species left under open 
nomenclature by the authors were not described. For these 
reasons they have been not induded in the Krithe group with 
pseudadont hinge. 

HARTMANN (1994) erected the subgenus Austrokrithe to 
accommodate specimens of Krithe with an aberrant strahl in 
the respiratory plate of the maxillula. In the diagnosis of the 
subgenus he refers also to a pseudadont hinge with a row of 
small teeth. He based his diagnosis on living specimens 
dredged from 133 m in the waters around the Antarctic pe- 
nŸ WHATLEY et al. (1998: pi. 2 figs. 23--24) considered 
those characters insufficient to establish a subgenus and re- 
ferred their specimens from the Scotia Sea to Krithe magna. It 
is also apparent that the latter specimens are much longer 
(0.97-1.06 compared to 0.70 of the HARTMANN species), dis- 
play a more rounded outline, especially at posterior, and were 
recovered at depths of between 1155 m and 3925 m. Prob- 
ably, they belong to a different species. The question as to the 
validity of the subgenus Austrokrithe is very complicated. Re- 
covery of more living specimens of Krithe could help to de- 
fine the relationship between forros with pseudadont hinges 
and aberrant strahlen, or that the latter character also occurs 
in forms with adont hinge. For the time being itis preferred 
to retain forms with a pseudadont hinge asa separate though 
informal group. 

Significantly, after a substantial review of the literature, it 
appears that species with a pseudadont hinge are very com- 
mon in the Pacific and Southern oceans, with the exception 
of K. minima found by COLES et al (1994: 90) in Quaternary 
sediments from the North Atlantic, between 28 ~ and 68~ 
For this taxon they described the hinge asa "right valve hinge 
bar finely denticulate at posterior end." The same species has 
been recorded by RODR~GUEZ-LAzaRO & CRONIN (1999) in 
the Little Bahama Bank (NW Atlantic) and by AYK8SS et al. 
(1999) in the Tasman Sea but no description of the hinge was 
provided. The description of K minima is not very coherent 
since it displays contrasting vestibulum shape: crescent-shape 
in the Atlantic (CoLEs et al. 1994: Figs. 3EE-JJ) and 'Y'-shape 
in the Tasman sea (AYm~SS et al. 1999: Figs. 3K-L). 

Krithe sp. 7 
(Figs. 58a-J, 55J) 

Mater ia l :  142 adult and 501 juvenile valves. - SMF Xe 
21639-21642. 

D i m e n s i o n s :  Female L 0.95-1.05/0.55-0.57, R 0.95- 
1.00/0.55-0.60; male L 1.00-1.05/0.47-0.50; R 1.02-1.07/ 
0.45-0.48. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Abundant in samples BX140 (1636 m), BX141 (1690 m) 
and very common in sample BX147 (2177 m) 

D e s c r i p t i o n :  A medium-sized species, males sub-rec- 
tangular in shape and more elongated than the sub-trapezoi- 
da[ females. Maximum length below mid-height, maximum 
height in the anterior half in males and at mid-length in fe- 
males. Anterior margin evenly rounded, posterior outline 
slighdy truncate in the lower hall. Dorsal ourline straight in 
males L, slighdy arched in R; convex in females with a slightly 
anterior depression. Ventral outline nearly straight. Surface 
smooth with scattered sieve-type normal potes. In dorsal view, 
maximum width in the posterior hall. The posterior invagina- 
tion is not pronounced, forming an obtuse angle with the 
dorsal margin. 

Internally: ventral margin sinuous, with a short accom- 
modation groove medially in the R. Posterior margin sloping 
steeply towards the posterior end. Hinge pseudadont, with 
wide, sinuous groove in the L, locellate in the posterior half; 
simple median bar in the R, posterior half bearing denticles. 
Anteriorly the denticles are well developed and separated, 
whereas posteriorly they are grouped together to forro a 
slightly lobate bar. Marginal pore-canals straight and simple, 
13-14 anteriorly and 4-5 posteriorly. The four dorsal-most 
true pore-canals are paired, whereas the third last ventral true 
pore-canal is bifurcate. ADPRC type 1 (AD3 elongate). Ante- 
rior vestibulum small, pocket-shaped; posterior equivalent 
moderately wide, males with a peculiar convexity dorsally. 
MS consisting of four adductor scars in a vertical row anda  
single dorsal scar. The lowermost adductor scar small and 
oval, the medial pair incised medially and bilobate at their 
posterior ends, the uppermost deeply incised medially and U- 
shaped. The frontal scar is four-leafed clover-shaped, with the 
longer axis oblique. This structure of the frontal scar has been 
observed as a constant character in all the specimens studied. 
Juveniles with the same MS pattern and hinge structure. 

Re m a r ks : This poorly preserved species (CIAr = 4) may 
be referred to K antisawanensis ISFIIZAKI (1966) with which 
shares the same shape of the vestibulum, ADRPC type and 
hinge structure. However, K. sawanensis is <1 mm long 
(ZHOU & IKEVA 1992: Fig. 4), has a different frontal scar (not 
quadri-lobate) and was erected to accommodate Miocene spe- 
cimens from north-east Japan. It has been found in the Re- 
cent of the South Korean Sea, East China Sea and Japan Sea 
at a depth range of 15-320 m. The specimens referred to K. 
sawanensis by AY~ss et al. (1999) are shorter (0.77-0.80), 
with a wider posterior vestibulum. They were recovered from 
the Tasman Sea, within a depth range of 686-3403 m with a 
stratigraphical range from the Middle Miocene to Recent. 
They probably belong to a different species. 
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Fig. 58: A-J: Krithe sp. 7 
Recent, sample BX147, South Tasman Rise, off south coast Tasmania, Australia; $48~ ' E149~ ', 
2177 m. - male L (1.00/0.47); A: external view; B: internal view. SMF Xe 21639. - male R (1.02/0.45); C: ex- 
ternai view; D: internal view; E: detail of  the denticles on the posterior part of  the median bar, in dorsal view 
x233. SMF Xe 21639. - female L (0.95/0.55); F: external view; G: internal view; H: detail of  the locellate med- 
ian bar at posterior, x133. SMF Xe 21639. - female R (0.95/0.55); I: external view; J: internal view. SMF Xe 
21639. 
K-O:  Krithe sp. 8 
Recent, sample BX138, South Tasman Rise, off south coast Tasmania, Australia; $49~ ', E151~ ', 
3022 m. - female L (1.00/0.55); K: external view; L: internal view. SMF Xe 21643. - female R (1.15/0.65); M: 
external view; N: internal view; O: central muscle scars, x 125. SMF Xe 21643. - AII magnifications ate x45 un- 
less otherwise stated. 
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Krithe sp. 8 
(Figs. 58K-O) 

M a t e r i a i : 9 adult valves. - SMF Xe 21643-21644. 
D i m e n s i o n s :  Female L 1.00-I.10/0.55-0.62, R 1.12- 

1.15/0.60-0.65; male L 1.17-1.20/0.55-0.57, R 1.15/0.57. 
D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 

Rare in sample BXI38 (3022 m) and very rare in sample 
BX147 (2177 m). 

D e s c r i p t i o n :  A large, sub-trapezoidal species, with a 
pointed posterior. Maximum length in the lower half, maxi- 
mum height at mid-length. Anterior margin asymmetrically 
rounded. Posterior outline with a protruding truncation on 
the lower half in the L, pointed in the R. Dorsal outline al- 
most straight in the L, slightly arched in the R. Ventral out- 
line straight. Surface smooth wirh scattered sieve-type normal 
pores. In dorsal view, maximum width in the posterior third. 
In dorsal view, maximum width in the posterior third. Surface 
smooth with scattered sieve-type pores. 

Internally: posterior margin steeply sloping from posterior 
cardinal angle towards the posterior end, forming a 70 ~ angle 
with the ventral margin; ventral margin slightly sinuous, with 
a pronounced accommodation groove about mid-length in L. 
Hinge pseudadont with wide sinuous median groove in the 
L, expanded at the both ends and locellate in the posterior 
half. In the R, complementary bar with denticles in the pos- 
terior half. Vestibutum small pocket shaped. Marginal pore- 
canals could not be observed because of poor preservation. 
MS consisting of four adductor scars in a vertical row and a 
single dorsal scar. The lowermost adductor scar small and 
rounded, the lower middle oval, the upper medium elongate 
and deeply incised, the uppermost elongate and with a deep, 
U-shaped incision on the centre of the dorsal side. The fron- 
tal scar is four-leafed clover-shaped. No juveniles were found. 

R e m a r k s :  The specimens were very poorly preserved 
(CIAr = 5) such that observations on the inner lamella were 
not possible. The outline resembles that of K. triangularis 
COLES et al (1994), recorded from the Early Miocene to Re- 
cent of the Tasman Sea at depths ranging from 1125 m to 
3281 m. K. triangularis, however, is described as having ah 
adont hinge. 

er half, more evident in the male Ls. Dorsal outline convex 
with a slightly anterior depression in the R. Ventral outline 
slightly sinuous. Surface smooth with scattered sieve-rype nor- 
mal potes. In dorsal view, maximum width in the anterior 
half. The posterior invagination is very pronounced. 

Internally: ventral margin with a narrow accommodation 
groove around mid-length which extends towards posterior in 
the R. Hinge pseudadont. In the R the hinge bar displays 
faint lobations at mid-length grading into 4-5 well defined 
dentides. These denticles merge posteriorly, forming a short 
denticulate bar. In the L the groove is smooth but with locel- 
lae to accommodate the denticles. The dorsal outer margin is 
protruding over the locellae forming a hinge-ear which fits 
the smooth and flat dorsal margin of the R. Marginal pore-ca- 
nals straight and simple, 17 anteriorly and 8 posteriorly. 
ADPRC type 1 (AD3 elongate). Anterior vestibulum large 
and pocket-shaped, posterior equivalent small, with a ventral 
prolongation. MS consisting of four adductor scars in a verti- 
cal row anda single dorsal scar. The lowermost adductor scar 
small and oval, the lower middle oval with a faint incision 
dorsally, the upper medium large, oval and bilobate poster- 
iorly, the uppermost deeply incised. The frontal scar is four- 
leafed clover-shaped, elongated along the vertical axis. 

R e m a r k s :  This species was moderately well preserved 
(CIAr = 3). It is slightly larger than Krithe sp. 7, has a larger 
anterior vestibulum anda  smaller posterior vestibulum. The 
position of the MS in females is more ventral than in K. sp. 
7. I t i s  very difficult to distinguish from each other the juve- 
niles of the two species because in the smaller instars the dif- 
ferences in the vestibulum are not apparent. Additionally, K. 
sp. 9 always has slightly higher valves. 

In outline, dimensions and ADPRC type i t i s  similar to 
K. dolichodeira VAN DEN BOLD (1946) sensu AYRESS et al. 
(1999: 6) which displays a mushroom-shaped vestibulum. It 
is also similar to K spatularis DINGI-E et al. (1990) from the 
Recent of the SE Atlantic Ocean which displays an upturned 
large pocket-shaped vestibulum and a more triangular poster- 
ior. Unfortunately, no data was available about the hinge. 

K. sawanensis sensu AY~ss et al. (1999) is also very simi- 
lar, with respect to the hinge, vestibulum type and outline, 
but is much smaller (< 1 mm). 

Krithe sp. 9 
(Figs. 59A-H, 55K-M) 

M a t e r i a l :  132 adult and more than 1000 juvenile 
valves. - SMF Xe 21645-21648. 

D i m e n s i o n s :  Female L 1.05-1.10/0.52-0.55, R 1.05- 
1.12/0.52-0.60; male L 1.05-I.10/0.45-0.50, R 1.05-1.10/ 
0.45-0.50. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Abundant in samples BX140 (1636 m), BX141 (1690 m) 
and BX147 (2177 m), common in sample BX156 (3208 m). 

D e s c r i p t i o n : A medium-sized sub-trapezoidal species. 
Maximum length just below mid&eight, maximum height at 
posterior cardinal angle in L, medially in R. Anterior margin 
evenly rounded, posterior outline slightly truncate in the low- 

Krithe sp. 10 
(Figs. 59I-L, 55N-O) 

M a t e r i a l :  12 adult and 31 juvenile valves. - SMF Xe 
21649-21650. 

D i m e n s i o n s :  Female L 0.97-1.02/0.50-0.60, R 0.97- 
1.00/0.48-0.50; mate L 1.00-1.02/0.45-0.47, R. 1.00-1.05/ 
0.42-0.45. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Common in sample BX138 (3022 m) and BX156 (3202 m). 

D e s c r i p t i o n : A medium-sized, sub-trapezoidal species. 
Maximum length bdow mid-height, maximum height at pos- 
terior cardinal angle. Anterior margin evenly rounded, poster- 
ior outline slightly truncate in the lower half especially in the 
L. Dorsal outline convex in the R, with an anterior depres- 
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Fig. 59: A-H:  Kritbe sp. 9 
Recent, sampte BX140; South Tasman Rise, offsouth coast Tasmania, Australia; $49~ ', E150~ 
1636 m. - female L (1.10/0.55); A: external view; B: internal view. SMF Xe 21645 . -  female R (1.05/0.52); 
C: external view; D: internal view. SMF Xe 21645 . -  male L (1.05/0.45); E: external view; F: internal view. 
SMF Xe 21645. - male R (1.05/0.45); G: external view; H: internal view. SMF Xe 21645. 
I-L: Krithesp. 10 
Recent, sample BX138, South Tasman Rise, off sou~h coast Tasmania, Australia; $49~ ', E151~ ', 
3022 m. - female L (1.02/0.60); I: external view; J: internal view. SMF Xe 21649. - female R (1.00/0.50); K: 
external view; L: interna1 view. SMF Xe 21649. - MI magnifica¡ are • 
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sion, almost straight in the L and in males. Ventral outline 
slightly sinuous. In dorsal view, maximum width in the pos- 
terior hall. The posterior invagination is not very pronounced 
and symmetrically oblique in both valves. Surface smooth 
with scatrered sieve-type normal pores. 

Internally: ventral margin almost straight, with ah ob- 
vious accommodation groove medially which extends towards 
posterior in the R. Hinge pseudadont. In the L the groove 
bears 5 locellae on the anterior part of the posterior halE The 
R has a complernentary bar, displaying a faint lobation at the 
posterior extremity. Marginal pore-canals straight and simple, 
13 anteriorly and 6-8 posteriorly. ADPRC type 2 (AD2 elon- 
gate). Anterior vestibulum small and pocket-shaped; posterior 
equivalent small. MS consisting of four adductor scars in a 
vertical row anda single dorsal scar. The lowermost adductor 
scar small and triangular, the lower middle oval with a faint 
incision dorsally, the upper medium large, oval and incised 
dorsally, the uppermost deeply incised. The frontal scar is 
four-leafed clover-shaped. 

Re m a r k s : Few specimens were found of this moderatdy 
well preserved species (CIAv = 3). The sub-trapezoidal shape 
of the R, the oval outline of the L and the different ADPRC 
type make differentiate it from Krithe sp. 7. It is similar to K 
compressa (SEGUENZa 1880) sensu AvV, ESS et al. (1999: Figs. 
3A-D) which is smaller, has an adont hinge and an ADPRC 
type 1. In their dimensions and ADPRC type, the L valves 
are similar to K. dilataAYRESS et al. (1999: 13-14, Figs. 6A- 
D) which has a mushroom-shaped vestibulum and was found 
in shallower waters (355-1321 m) in the Tasman Sea. 

Family M a c r o c y p r i d i d a e  G.W. M• 1912 

Genus Macropyxis MADDOCKS 1990 

Type species:  MacrocyprissapeloensisDARBY 1965. 

Remarks :  This cosmopolitan genus was described by 
MADDOCKS (1990) to include species from the Holocene oZ 
all over the oceans, recovered with a wide depth range (49- 
6134 m). She recognised several species from the S Pacific 
and from the Tasman Sea (_M. eltaninae, M. kalbi and five 
species under open nomendature). Unfor~unateIy, the inrras- 
pecific variation in valves morphology is not pronouncec 
such that, without soft parts, the decision to place specimens 
in one species or another would be speculative. 

Macropyxis sp. 
(Figs. 60A-G) 

Mate r i a l :  7 aduIt and 9 juvenile valves. - SMF Xe 
21651-21652. 

D i m e n s i o n s :  ? Female L 1.53/0.70, R 1.50-1.55/ 
0.55-0.62; ? male L 1.53/0.55; R 1.52-1.55/0.57-0.60. 

D i s t r i b u t i o n :  Holocene of the South Tasman Rise. 
Rare in sample BX165 (4067 m) and very rare in sample 
BX147 (2177 m) and BX138 (3022 m). 

R e m a r k s : The specimens recovered in samples BX 147 
and BX138 are all juveniles. In sample BX165, rwo adult car- 
apaces with intact soft parts and three stained adult valves 
were found. 

This species is referred to Macropyxis because it has well 
developed hinge, branching radial pore-canals, small MS and 
the gently arched dorsal margin. Moreover, it was possible to 
see that setae, exiting from funnel pores, are unbranched as 
reported by MADDOCKS for the genus. 

- The following comparisons refer all to species erected and 
studied by MADDOCKS (1990): 

-- M. dtaninae (68, Figs. 6.8, 7.7, pls 20.10-12, 21.10-12) 
from the Drake Sea and the Peru-Chile Trench (3149- 
5666 m), Ÿ longer and more slender than M. sp., has a 
much sharper postero-ventral angle and a more sinuous 
ventral margin of the L. 

- M. kalbi (70, Fig. 6.20, pls 18.3-6, 19.2-6) from the 
eastern Pacific (259-6134 m), is much longer, displays a 
more extended postero-ventral angle anda dorsal margin 
with a median angle. 

- M. sp. 14 (79, Fig. 6.3, pl. 24.10) from the Tasman Sea 
(1047 m) displays a more slender outline and a more sin- 
uous ventral margin. 

- M. sp. 15 (79, Figs. 6.5, 7.4, pis 16.8, 17.8) from the Tas- 
man Sea (769 m) is larger and more stout with a different 
shape of the dorsal margin. 

- M. sp. 16 (79, Figs. 1.5, 6) from the south-western Pacific 
Ocean (2888 m), is extremely Iarge (3.15/I.24). Only 
drawings ate provided, displaying a shape very similar to 
M. sp. 

- M. sp. 17 (79, Fig. 10A, pi. 20.1) from the eastern Pacific 
Ocean, south of Panama (2197 m), has a very compli- 
cated and br0ader anterior inner lamella and is much 
longer and more slender. 

- M. sp. 46 (80, pls 20.9, 21.9) from the west coast of 
Chile (3824-3739 m) is much longer, has sub-rounded 
cardinal angles in the R anda slighdy convex ventral mar- 
gin in the L. 

As can be seen from the above comparisons, the differ- 
ences between the species occur in the dimensions and in the 
outline. The specific determination of M. sp. will be possible 
only with an accurate study of the soft parts. 

Fami lyXes to lebe r id idae  SARS 1928 

Genus Xestoleberis SARS 1866 

Type  species:  Cythere aurantia BaIRD 1838. 

Remarks :  The genus Xestaleberis is one of the most re- 
current in the ostracod literature. In KeMPF (1986, 1995) 
about 356 species are reported. Being a genus characterised 
by a smooth of slightly ornate carapace, the taxonomy is often 
based on the outline and internal characters. As for Krithe, 
the description of a Xestoleberis species often lacks detail and 
asa consequence simply adds to an already confused scheme. 
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Fig. 60: A-G: Macropyxis sp. 
Recent, sample BX165, South Tasrnan Pise, off south coast Tasrnania, Australia; $45~ ', E147~ ', 
4067 m. - ? male C, (1.53/0.57/0.60); A: external view of L; B: dorsal view, showing the hinge line. SMF Xe 
21651. - ? female R (I.55/0.62); C: external view; D: internal view; E: detail o f  the anterior hinge element, 
x142; F: detail of  the posterior hinge element, x142; G: central muscle scars, • SMF Xe 21651. - All mag- 
nifications are x35 unless otherwise stated. 
H-K:  Xestoleberis sp. 
Recent, sample BX153, South Tasman Pise, off south coast Tasmania, Australia; $47~ ', E147~ ', 
1874 m. - female L (0.62/0.35); H: external view; I: dorsal view. SMF Xe 21653. - female R (0.60/0,37); J: ex- 
ternal view; K: dorsal view. SMF Xe 21653. -AII  magnifications are x86. 
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Xestoleberis sp. 
(Figs. 6 0 H - K )  

M a t e r i a l :  6 adult and 19 juvenile valves. - SMF Xe 

21653-21655.  
D i m e n s i o n s :  Female L 0.62/0.35, R 0 .60-0 .62 /0 .37-  

0.40; male L 0 .60-0.62/0 .35-0.37;  R 0.60/0.35. 

D i s t r i b u t i o n :  Holocene of  the South Tasman Pise. 

Rare in sample BX140 (1636 m) and common in sample 
BX153 (1874 m). 

R e m a r k s :  This species has a straight ventral margin and 
acuminate posterior. All the specimen recovered were charac- 
terised by a very fragile shell which was ofien eroded. No MS 
or marginal pore-canals could be observed. For these reasons 
it is left under open nomenclature. 
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Appendix 

Appendix A: List of all the studied samples and corresponding geographic location, site number, water 
depth, latitude and longitude. - The barren samples are not in bol& 

geographic location site sample depth [m] lat. ~ long. ~ 

Southern Challenger Plateau 2 BX 013 1574 43020.10 ' 167041.89 ' 

East Campbell Plateau 3 BX019 4516 50~ ' 176~ ' 
4 BX 025 3436 50039.04 ' 176022.69 ' 

5 BX 031 1568 50019.82 ' 175034.85 ' 

8 BX050 757 50006.55 ' 174~ ' 

9 BX 054 562 50009.81 ' 173~ ' 

10 BX 060 601 53020.02 ' 169015.05 ' 

South Campbell Plateau 11 BX 068 981 54005.01 ' 168o30.06 ' 
12 BX 076 1108 54044.98 ' 167029.95 ' 

13 BX082 1681 55020.07 ' 166039.96 ' 

14 BX088 2073 55030.11 ' 165~ ' 

16 BX 098 4154 55034.89 ' 165006.54 ' 

Emerald Basin 17 BX 101 5005 56027.80 ' 165006.54 ' 
20 BX 110 3907 56040.87 ' 160014.86 ' 

21 BX 116 4462 55~ , 159~ ' 

South Tasman Rise 23 BX 123 4194 52o59.89 ' 151o08.23 ' 
26 BX138 3022 49o13.06 ' 151~ ' 

28 BX140 1636 49010.84 ' 150010.13 , 

29 BX 141 1690 49008.34 ' 149054.98 , 

30 BX147 2177 48029.99 ' 149006.75 ' 

31 BX 153 1874 47046.85 ' 149023.73 ' 

32 BX156 3208 47~ ' 149030.93 ' 

33 BX 161 3685 46033.18 ' 149004.96 ' 

35 BX165 4067 45~ ' 147~ ' 
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Appendix B: Number  of valves in the large volume samples (LVS). - Juveniles and adults are not differentiated. 

species sample 

110 116 138 140 141 147 153 161 165 

Ambocythere sinuosa n. sp. 4 9 

Anchistrocheles sp. 3 

Apatihowella cf. A, rustica JELLINEK & SWANSON 2003 10 14 

Apatihowella sp. 7 

Australoecia sp, 19 6 

Aversovalva cf. A. antarctica (G.W. M• 1908) 6 

Bairdoppilata sp, 16 

Bradleya cupa JELLINEK �91191 SWANSON 2003 14 

Bradleya dic~on (B~D'Ÿ 1880) 7 29 

Bradleya mesembrina n. sp. 18 163 3 14 71 14 

Bythocypris sp, 11 I 3 23 

Cytherella sp. 7 

51 #ytheropteron caputanatinus n. sp. 

Cytheropteron dibolos n. sp. 

Cytheropteron sp. A 

Cytheropteron sp. B 

Cytheropteron sp. C 

Cytheropteron sp. D 

Cytheropteron sp. E 

111 7 

29 10 

91 

42 

6 1 

26 

13 

48 

64 

1 

22 

14 1 

DebissoniafenestrataJELLINEK & SWANSON 2003 66 35 60 

Dutoitella spinaplana n. sp. 56 

Eucythere sp. 27 1 

Falladhowella caligoJELLINEK & SWANSON 2003 47 48 15 47 207 68 74 

Fallacihowella sp. A 15 22 

Fallacihowella sp. B 10 29 4 

Harleya ansoni (WHATLEY, MAGUILVESKY, RATIOS & COXILL 1998) 14 

Harleya sp. 56 28 143 

Hemicytherura sp, 4 

53 23 160 

14 

1 

Kr#he sp. 1 

Krithe sp. 2 

Krithe sp. 3 

Kr#he sp. 4 

Krithe sp. 5 

Kr#he sp. 6 

Krithe sp. 7 

Kr#he sp. 8 

Krithe sp. 9 

Krithe sp. 10 

42 

353 26 120 

295 161 63 

8 3 

33 146 490 

8 

344 226 
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species sample 

110 116 138 140 141 147 153 161 165 

Legitimocythere acanthoderma (BRADY 1880) 3 95 11 

Legitimocythere geniculata n. sp. 12 66 40 10 

Legitimocythere sp. 3 9 3 1 12 

Macropyxis sp. 1 3 5 

Myrena sp. 12 10 

Pelecocythere sp. 4 

Phacorabdotus sp. 7 9 

Philoneptunus tricolonos n. sp. 45 5 75 

Philoneptunus sp. juv. 11 

6 13 Poseidonamicus cf. P. anteropunctatus 
(WHATLEY, DOWNING, KESLER ~:�91 HARLOW 1986) 

Poseidonamicus major BENSON 1972 

Poseidonamicus minor BENSON 1972 

Poseidonamicus ocuIaris 
(WHATLEY, DOWN~NG, KESLER & HA~OW 1986) 

Poseidonamicus sp. 

30 68 

672 94 126 

17 72 211 

2 

10 

377 

55 32 

Pseudobosquetina nobilis n. sp. 44 

Rockallia sp. A 2 10 
Rockallia sp. B 6 

Rotundracythere sp. 2 10 

Rugocythereis horrida (WHATLEY & COLES 1987) 49 216 9 5 

Rugocythereis tethys n. sp. 7 153 1 74 

Saida sp. 3 

Schlerochilus cf. S. reniformis (G.W. M• 1908) 4 3 

Xestoleberis sp. 5 18 
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