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ABSTRACT. The ostracod genu&ithe is reported from four grab, two box-core, 62 coretop samples,

and Neogene to Quaternary DSDP cores from the abyssal and bathyal regions of the Tasman Sea and off
southern Australia. Species identification followed the taxonomic system proposed bgt@bl@d994),

in which the anterodorsal radial pore canals are of fundamental importance. A total of 19 species are
recognised, five species are described as Keeomma, K. dilata, K. pseudocomma, K. prolatadK.
triangularis. Fifteen species are referred to previously described species, and the remaining rare species
are left in open nomenclature. Although no living specimens have been recovered, shells of all species
have been found in modern sediments and are, therefore, considered to be extant. Overall, the stratigraphic
distribution of the species demonstrates an increase in diversity from 3 to 19 species since the Early
Miocene, with no extinction. The bathymetric range of most species is wide, though in certain species
there are significant differences between the two study regions, such as on the Australian Continental
Slope, the relatively much deeper occurrencés triangularisandK. marialuisag and the absence of

K. dolichodeiraa species found commonly elsewhere. An explanation for such differences is most
likely to relate to nutrient, substrate, and oceanographic differences between the two regions.

AYRESS MICHAEL, TIMOTHY BARROWS VICKI PAssLow & RoOBIN WHATLEY, 1999. Neogene to Recent species of
Krithe (Crustacea: Ostracoda) from the Tasman Sea and off southern Australia with description of five new species.
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The benthonic ostracod crustacean gédritke (Krithidae, = Material and methods Material for this study was taken
Cytheracea, Podocopida) is abundant and widespread in tliem one grab, 68 coretop, and two box-core samples in
marine environment, absent only in shallow tropical waterghe Tasman Sea and Continental Slope regions off southern
Despite its wide distribution, it is poorly documented in theAustralia. Many of the cores also provided us with numerous
Southwest PacificPerhaps the most notable study ofsamples of Quaternary age, dated largely by oxygen isotopic
species from this region is still the pioneering cruisestudy of the cored sequence. In addition, we have included
report of the H.M.S. Challenger by Brady (1880).Pliocene and Pleistocene material from Deep Sea Drilling
Subsequent studies have avoided identifyrghe to  Project (DSDP) sites of the area, information embodied
species level, mainly because of the difficulty inlargely in an unpublished thesis completed during an
classifying taxa with smooth external surfaces whictextensive study programme, co-ordinated by one of us
offers few diagnostic characters, and additionally(RCW), investigating deep-sea Ostracoda of the Southwest
internal soft-parts are rarely present for study. Pacific (Ayress, 1988; Downing, 1985; Smith, 1983).
Comprehensive studies Kfithe are limited mainly to Undocumented Tertiary material from DSDP sites 592-594
the North Atlantic. The first of these (Peypouquet, 1975was also made available to us courtesy of Dr K. Swanson
1977, 1979), reported considerable intraspecific variatior(University of Canterbury, New Zealand). Specimens from
especially in the anterior vestibulum and carapace size. &l nannofossil zones of the Neogene are well preserved
was proposed that the anterior vestibulum size of differergnd are considered in this study. Poor preservation or
Krithe species is inversely proportional to the dissolvedindocumented internal carapace features, prevented us from
oxygen concentration at the sediment-water interface. Thatcluding available Palaeogene data. Table 1 lists details of
large and small vestibule types are often found in the santke site localities (Fig. 1). Ostracod specimens were
sample is dismissed by proponents of the hypothesis agtracted from the sediment by immersing the samples
inappropriate sampling: carapaces are an instantaneoaorgernight in a weak 3% solution of hydrogen peroxide and
record of environmental conditions, and that any one samp#ibsequently washing them through a 63 micron mesh sieve.
may include a number of seasonal morphotypes (Carbon8pecimens obtained are disarticulated valves and occasional
et al, 1997). In recent years, the earlier claims have beararapaces. No internal soft-part material was found.
challenged (Whatley & Zhao, 1993; van Harten, 1995, All specimens have been deposited in the micro-
1996) and the taxonomy has been extensively revised oftgalaeontological collections of the Geology Department
resulting in further subdivision of previously designatedViuseum, Australian National University, Canberra. The
species (Colest al, 1994). In our view, this alternative, catalogue numbers are prefixed ANU.
more conservative concept &frithe sets limits to

intraspecific variation more consistent with that usually Systematic palaeontology

observed in species of other podocopid ostracod genera. and comments on species distributions

Such methods have also been employed in other independent,

contemporary studies (e.g., Abateal, 1993). Krithidae Mandelstam in Bubikyan, 1958
Biological data okKrithe is lacking, though significant )

observations on a living speci&sithe praetexta praetexta Krithe Brady, Crosskey & Robertson, 1874

from the Gullmar Fjord, Sweden, has been made in recef{pe speciedlyobates praetextSars, 1866
years (McKenzieet al, 1989; Majoran & Agrenius, 1995;
Agreniuset al,, 1997). Elofson (1941) reported an infaunalDiscussion We found invaluable the system of initial
mode of life for that species, which has been confirmed biglentification based on the nature of the anterodorsal radial
observations on living cultures; the species appears to liygre canals (ADRPC types) indicated by Celesl (1994),
>1 cm in the sediment (Majoran & Agrenius, 1995). Carefuand the following species are ordered according to them.
box-core sampling in water depths up to 1,000 m, ofoleset al observed that, of the five radial pore canals
California, has also revealed living specimens (rose beng@RPC’s) in the anterodorsal region, within a species, one
stained with intact soft-parts) of several species, preseparticular canal is much longer than the others. The ADRPC
usually 1 cm below the sediment surface (Rathburn, 1998;pes are based on identifying which is the longest canal.
pers. comm.). Given the similarity in carapace shape, sudithere the 3rd canal (counting away from the dorsal margin)
an infaunal mode of life might occur in all but perhaps thes longest = type 1, the 2nd canal longest = type 2, the 4th
most rotund species dfrithe. Investigations into the canal longest = type 3. See Fig. 2 and Cetesl (1994,
hypothesis concerning the anterior vestibule size and oxygeext-figure 1) for additional explanation of terminology.
content of the ambient seawater, in living populations, has Further subdivision of the categories was proposed where
been inconclusive (McKenzigt al, 1989). canals are short, missing, or present as a normal pore. Since
The purpose of the present study is twofola) o  the width of the fused zone can vary, short ADRPC’s may
describe new species dfrithe and document the be present as a normal pore close to the inner margin. It
distribution of all species collected during our extensivdollows that in order to recognise natural groupings, normal
sampling of deep-sea sediments off New Zealand amgbre canals (NPC’s) should be considered in ADRPC type
southeast Australiab)l To present the results of direct recognition where they vary intraspecifically from NPC to
comparison of our Southwest Pacific material with AtlanticRPC, or where they can be shown to be homologous with
specimens of Colext al (1994), applying the anterodorsal RPC’s in other species. For exampleKiithe reversaAD
radial pore canal (ADRPC) type system proposed by Colegs(the canal immediately below the dorsal-most anterodorsal
et al to initially identify the species. radial pore canal) is considered by Cadeal (1994) to be
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Figure 1. Distribution of sites considered in this report. See Table 1 for map code numbers.

present as a normal pore close to the inner margin. TherefoRPC’s when the shell is very thick, translucent, or strongly

the species has ADRPC type 1, rather than type 2, a designatinfiated, causing oblique viewing of the cana).Removal

if one was to ignore the normal pore in question. of obscuring sediment retained in the narrow zone between
For this reason, we take great care in illustrating normahe line of concrescence and the inner margin anterodorsally

pores close to the inner margin. We are less confident thean be difficult.

the subdivisional groupings of the ADRPC types can be The following abbreviations are used: A = adult, LV =

recognised consistently for the following reasoay.The left valve, RV = right valve, AD = anterodorsal, RPC =

width of the fused zone shows significant variability). ( radial pore canal, ADRPC = anterodorsal radial pore canal,

NPC's close to the inner margin can be confused with falddPC = normal pore canal.

Key to Southwest PacificKrithe species

1  Anterodorsal radial pore canal pattern of Type 1 (AD 3 10NgESt) .....cooveiiiiiiiiiiiiiiieeeeeeee 2
—— Anterodorsal radial pore canal pattern of Type 2 (AD 2 loNgeSt) .....ccceeriiiiiiiiiiiiiii s 10
—— Anterodorsal radial pore canal pattern of Type 3 (AD 4 10NgeSt) .....coeeeiiiiiiiiiiiiiii s 14
2 Left valve overlaps right VAIVE ... e 3..

—— Right valve overlaps 1eft VaIVE ..........occuiiiiiiii e K..reversa

3 Large (length usually greater than L MM) ... Ao

—— Medium to small (length usually [eSS than L MM) ......occviiiiiiiiii e 5
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4 Dorsal margin strongly convex; lateral outline triangular .............ccc.coooneee K..triangularis

—— Lateral outline subrectangular to subrhomboidal ..............ccccvieiiiiiiiiiinnnn. K..dalichodeira

5  Anterior vestibulum semicircular in lateral OULIINE ............coooiiiiiiiiii e 6
—— Anterior vestibulum mushroom or hoOK-Shaped ... 7
6 Medium sized, moderately well inflated ...........cccccoriiiiiii K..antisawanensis

—— Small, compressed, usually with long, straight RPC'S ...........ccccvvviiiiiiiiieenenen. K..compressa

7 Anterior vestibulum narrow and upward CUIVEM ...........coooiiiiiiiiiiiiiie et 8
—— Anterior vestibulum mushroom-shaped ... 9

8  Anterior vestibulum veryarrow; posterodorsal inner lamella
1o 1= O PP PP PPPPPPP PP K..minima

—— Anterior RPC’s often branching; posterodorsal inner lamella
MOAErately NAITOW ........oooiiiiiii e K..marialuisae

9  Carapace moderately well inflated, muscle scars small and
0] 0o 1LY/ [To IR PPURPPPRRR K..posticliva

—— Carapace weakly inflated; muscle scars long, uppermost scar

10 ] oo [NV o [=To ISP PPEPPPP PP Krithe sp. 1
10 Carapace small, anterior vestibulum small............ccuuueiiiiiiiiii e Lo 1
—— Carapace medium to large sized and SUDreCtanguUIAr ................uuueiiiiiiiiiiiiiiiiie e 12
—— Carapace very large and tUmid .........ccoooriiiiiiiieiniiie e Krithe sp. 2
11 Anterior vestibulum DIlobed ... K..droogeri
—— Anterior vestibulum at mid-height and elongate ............cccccovviiiiiininiiieenen. K..perpulchra

12 Lateral outline subovate; strongly sexually dimorphic; uppermost
adductor muscle scar a reclined “F” Shape ........ccvveeiiiiiiiiii e K..pralata

—— Outline subrectangular; uppermost adductor muscle scar “U”
L] 4= T o= R PP RPRR K..dilata

—— Outline subrectangular; uppermost adductor muscle scar
£ oo 117 o 1= 13

13 Carapace weakly inflated; males strongly sloped dorsally; anterior
vestibulum mushroom-shaped ... K..camma

—— Carapace moderately well inflated; sexual dimorphism slight;
anterior vestibulum strongly downturned...........ccccovviiiiiiieiiniiieee e K..pseudocomma

14 Carapace very small; anterior RPC'S [ONG........ooocviiiieeriiniiiiiieeeeeinndd K..pernoides sinuosa

—— Carapace medium to large (length usually less than 1 mm); anterior
vestibulum mushroom-shaped ...........cccccoviiiiiiiiiniiee K..markhoveni morkhoveni

—— Carapace very large (Ilength usually greater than 1 mm); anterior
VestibuluM “T” ShaPed ........eueiiiii e K..trinidadensis
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Figure 2. Recognition of the three patterns of anterodorsal radial pore canals (ADRPC types), illustrated by camera lucida drawings of
internal valve features. All figures are external views. Anterodorsal radial pore canals or homologous normal pore camatierack
1-4. The three patterns are defined most readily by identifying which of the canals, 1-3 in the anterodorsal regiomasttieym

1, canal 3 is longest, shown for example in AKBdompressaexpanded vestibule form, female RV, ANU 57036, and male RV, ANU
57038, respectively), &( minima female RV, ANU 57052), DK dolichodeirafemale RV, ANU 57044), B{. triangularis, expanded
vestibule form, male LV, ANU 57011, image inverted for ease of comparison), akdréversafemale LV, ANU 57034, image
inverted for ease of comparison). Note that canal 2 is usually a normal pore close to canal 1. It occurs as a shortozaubd e

the fused zone is wide, see C (see &lsreversaillustrated by Colest al, 1994, text-fig. 3D). Canal 4 is always a normal pore. Type
2, canal 2 is longest, and probably homologous to the normal pore close to canal 1 of Type 1 species (the normal pareTig@bsent
2 species); shown for example in G andkdldommamale RV, ANU 57023, and expanded vestibulum form of male RV, ANU 57026,
respectively). Note that where the fused zone is narrow canal 3 is a normal pore, H, and canal 4 is always a normaBpaendlype
4 is longest, shown for example in | andJ {finidadensis expanded vestibulum form, female RV, ANU 57075, and male RV, ANU
57078, respectively). Note that where the fused zone is narrow canals 2 and 3 are normal pores, see |.
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ADRPC TYPE 1 Krithe dolichodeiraBold, 1946

Krithe compressgSeguenza, 1880) Figs. 2D, 3G.H, 8E,F

Figs. 2A.B, 3A-D, 8A,B For comprehensive pre-1988 synonymy see @blas(1994)
Krithe dolichodeiraBold, 1946: 75, pl. 4, figs. 14a,b.—Coles,

llyobates compress&eguenza, 1880: 325; pl. 17, figs. 30, 30a. Whatley & Moguilevsky, 1994: 81; pl. 1, figs. 13—18; text-fig.

Krithe aequabilisCiampo, 1986: 87; pl. 17, figs. 1, 2.—Coles, Whatley

: ) 126 : : ) 3L-Q.
.& Moguilevsky, 1994: 78; pl. 1, f|gs._ 7_.12' tex_t-ﬂg. BE_K' Parakrithe hemideclivat&Ruan in Ruan & Hao, 1988: 272, pl.
Krithe compressgdSeguenza).—Ruggieri, 1991: 60, figs. 5-7.— 45, figs. 1215

Abate, Barra, Aiello & Bonaduce, 1993: 354; pl. 3, figs. 1-5,kyi
pl. 17, figs. 1, 2.
Krithe sp. 5 Whatley & Zhau, 1993: fig. 3.8.

the spatularisDingle, Lord & Boomer, 1990: 272, figs. 16D—
F, 17B, 18E.
Krithe hemideclivatdRuan).—Whatley & Zhau, 1993: fig. 3.9.

Remarks. We concur with Abateet al. (1993) thatK.
compressds a senior synonym d€. aequabilisCiampo,
1986. In overall shape it is very similarKo marialuisae
Abateet al described from the Plio-Pleistocene of Sicily.
However, the anterior vestibule §f compressaalthough
variable in shape, is usually less upturned than it I§.in
marialuisag and the radial pore canals do not bifurcate a;

they do in the latter species. In additiBh,compressaan hes th : : Di 1
be distingu_ished frorq. maria_lluisaeby its v_veaker inflation. gztr%e%sKt. g;gtiﬁ)aercilsmﬁgrsneéfafrrggﬁ?hbxfrifgﬁag dg?a?éo
Both species are common in our material. Quaternary specimens cited by Cadéal (1994: 81). This

fs to be expected given the relatively young age of our
and the normal pore close to AD 1 sometimes becomes g iarial P g y young ag

short AD 2 (Coleset al, 1994). In species which have

ADRPC of type 2 there is no normal pore in this positiorDistribution . Recorded in our study region at depths from
butinstead a long RPC is present. For this reason we suggesb to 3281 m, only in the eastern and northern parts of the
that the normal pore is homologous to AD 2 in other specieFasman Sea.

Therefore, to maintain natural relationships of the ADRPC

system, we include the normal pore when countindtratigraphical range. Late Miocene (NN 11b) to Recent,
ADRPC's. Thus, we assign this species to an ADRP®ased on core records of DSDP sites 206, 207, 208, 284,
category of type 1B. 592 and 593. The species is also known to occur much

o ) _earlier from the Earlffocene zone NP 10 (Coletsal, 1994).
Distribution . Occurs widely throughout the study region

at water depths from 759 to 3281 m.

Remarks. The characteristic mushroom shaped anterior
vestibulum varies in our material, particularly in the width
of the neck and dorsally. In this regard, and also in the lateral
outline, our material is very close to an Atlantic species
illustrated by Colest al (1994, text-fig 3AA-DD) aKrithe

sp. cf.K. hiwanneensigHowe & Law). However, our
thaterial is much larger than that species. In size it closely

Stratigraphical range. Late Miocene (NN 11a) to Recent,

: Krithe marialuisae
based on core records of DSDP sites 208, 284, 592 and 593. Abate. Barra, Aiello & Bonaduce, 1993

Figs. 31,J, 8G,H

Krithe sp. 3 Ciampo, 1980: 17; pl. 4, fig. 4.
Krithe antisawanensigshizaki, 1966 Krithe mgrlalwsaeAbate, _Barra, Aiello & Bonaduce, 1993: 361;
pl. 2, figs. 1-5; pl. 6, fig. 5.

Figs. 3E,F, 8C,D . . .
Remarks. The Sicilian material described by Abateal.

Krithe antisawanensgsic] Ishizaki, 1966: 137, pl. 18, figs. 17, (1993) is somewhat smaller (length of holotype 0.58 mm),
24, 25.-Zhau, 1988: 243, pl. 42, figs. 1, 2.—Zhou & lkeyaput in all other respects our material appears to conform to
1992: 1111, figs. 9.4, 9.5. this species. It is similar tKrithe sphaenoide®uan (in

Ruan & Hao, 1988), from the Okinawa Trough. However,
ejudging from the illustrations given, that species appears to

%ave a more convex ventral margin and straighter anterior
PC's.

Remarks. This species appears to be identicd teeversa
Bold except in having normal overlap (Ishizaki, 1966). Lik
K. reversahere is a normal pore close to AD 1 homologou
to AD 2.

Distribution . This is the most widespread species of thi@isyribution ..The_ species is distributed throughout the study
study, ranging in depth from 686 to 3403 m. region, ranging in depth from 1066 to 2860 m.

Stratigraphical range. Middle Miocene (NN 6) to Recent, Stratigraphical range. Middle Miocene (NN 7) to Recent,
based on core records of DSDP sites 206, 207, 208, 284ased on core records of DSDP sites 207, 208, 284, 592
592 and 593. and 593.
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Figure 3. Camera lucida drawings of internal valve features. All figures are external views. All specimens are of late Pleistocene age
unless otherwise indicated. A—Rrithe compress&eguenza, A, female right valve (ANU 57036), 71GC44, 100 cm, B, female left
valve (ANU 57035), SO-36-61, 157 cm, C, male left valve (ANU 57037), 71GC44, 15 cm, Holocene, D, male right valve (ANU
57038), 71GC44, 15 cm, Holocene; EkFthe antisawanensishizaki, E, female right valve (ANU 57040), 67GC03, 274 cm, F, male
right valve (ANU 57042), 67GCO03, 280 cm; G, ktjthe dolichodeiraBold, G, female right valve (ANU 57044), SO-36-61, 144.5 cm,

H, male right valve (ANU 57046), SO-36-61, 157 cm; IKdthe marialuisaeAbateet al, |, female left valve (ANU 57047), 1/86
6GC3, 125 cm, J, male left valve (ANU 57049), SO-36-61, 144.5 cm; Krithe minimaColeset al, K, male left valve (ANU
57053), SO-36-61, 117 cm, L, female left valve (ANU 57051), SO-36-61, 148.5 cm;Kulithg posticlivaHao, M, female left valve

(ANU 57055), 71GC44, 15 cm, N, male left valve (ANU 57057), 71GC26, 15 cidriDe reversaBold, female left valve (ANU
57034), 71GC26, 22 cm; P, ®rithe sp. 1, P, female? left valve (ANU 57017), 105GC20, coretop, Q, female? right valve (ANU
57018), 105GC20, coretop.
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Krithe minima Distribution . This species is not common, but is widely

Coles, Whatley & Moguilevsky, 1994 distributed, occurring at almost all sites in our study region.
. It was found at depths from 850 to 3552 m.
Figs. 2C, 3K,L, 81,3

Stratigraphical range. Early Pliocene (NN 13) to Recent,
based on core records of DSDP sites 206, 208 and 284. The
earliest known record of the species is Middle Miocene zone
Remarks. The species is distinct by virtue of its relatively NN 6 (Coleset al, 1994).
small size, very narrow crescentic anterior vestibule, and
wide posterodorsal inner lamella. In our material there are ) _ )
two short anterodorsal radial pore canals (AD 1 and AD 2), Krithe triangularis n.sp.
AD 2 sometimes being present as a hormal pore. Thus, the .
elongate radial pore is AD 3 indicative of ADRPC Type Figs. 2E, 4A-H, 8N,O

1A, and 1B where AD 2 is a normal pore. Krithe sp. 14 Coles, Whatley & Moguilevsky, 1994: text-fig. 6T,U.

Krithe minimaColes, Whatley & Moguilevsky, 1994: 88; pl. 2,
figs. 16—18; pl. 3, figs. 1-5; text-fig. 3EE-JJ.

Distribution . Found at water depths of 1066 to 3281 m irEtymology. Latin, triangular. Referring to the triangular
the Tasman Sea. lateral outline especially of males of this species.

Stratigraphical range. Early Miocene (NN 1) to Recent, TyPe material and dimensions HoLOTYPE, ANU 57011,
based on core records of DSDP sites 206, 207, 208, 2gnale LV, length 1.26 mm, height 0.58 mmMRATYPES.

592 and 593. The species is very common throughout tfENU 57012, male RV, length 1.24 mm, height 0.55 mm,
Neogene. core SO-36-61, interval 37 cm; ANU 57013, female LV,

length 1.12 mm, height 0.61 mm, core SO-36-61, interval
: . . 157 cm; ANU 57014, female RV, length 1.08 mm, height
Krithe posticliva(Hao in Ruan & Hao, 1988) 0.57 mm, core SO-36-61, interval 157 cm; ANU 57015,
Figs. 3M,N, 8K,L female LV, length 1.12 mm, height 0.66 mm, core 71GC026,

interval 60 cm. All specimens are of Late Pleistocene age.

Parakrithella posticlivaHao in Ruan & Hao, 1988: 273, pl. 45, . .
figs. 8—11.—Ruan, 1989: 121, pl. 22, figs. 14, 15. Type locality and horizon Western flank of Lord Howe

Rise, present day water depth 1340 m, Sonne core 36-61,
Remarks. The mushroom-shaped anterior vestibulum ofnterval 69 cm, Late Pleistocene.
this species is sometimes greatly expanded proximally.
Krithe posticlivais similar toKrithe exiguaand K.  Diagnosis A very large species #éfrithe with pronounced
marialuisag both described from the Plio-Pleistocene ofsexual dimorphism. Males subrectangular to subtriangular
Sicily by Abateet al. (1993). Howevei. posticlivadiffers  in lateral view, with dorsal margin gently convex throughout
from both species in its more truncate posterior margin arghell length; females are much shorter and less tapering
is more elongate. posteriorly. Inner lamella is narrow posterodorsally, wide
posteroventrally with a large posterior vestibulum. The

Distribution . The species is rare in our study, found onlyanterior vestibulum is large and mushroom-shaped with
on the eastern Australian continental slope from 989 tgariable neck width. ADRPC of type 1B.

1989 m. - . .
m Description. Carapace large, strongly sexually dimorphic:

in lateral outline males are subtriangular to subrectangular,
females rectangular and considerably shorter. Dorsal margin
in both sexes is gently convex throughout, except in RV
which has a slight concavity at anterior third of length. In
Krithe reversaBold, 1958 males _the dorsal margin_tapers to an acute posteroventral
angle interrupted by a distinct mid-posterior shoulder. In
Figs. 2F, 30, 8M females the posterior is more truncate. Ventral margin
usually straight in females, gently to strongly concave in
For comprehensive pre-1988 synonymy see Cetesl = males. Normal overlap. Inner lamella narrow dorsally and
(1994). mid ventrally, wide elsewhere. Anterior vestibulum is large
_ ) and mushroom-shaped with variable neck width; dorsal lobe
K“g‘iﬂfgﬁﬁiﬁ‘;'j’fg%i& 7470_"'6|P'1- 1f’igf;sgsi4g'_?é;tcf(i)gle53’,0\ Wga“eyusually more strongly developed than ventral lobe. ARPC's
. . ' P U6 Rl TS o0, EACTE. 9ATH-are short to moderately long. ADRPC of type 1B. AD 1 and
Krithe tumidaNohara, Itose & Tabuki, 1988: pl. 2, fig. 1. 2 are closely adjacen)t/. ADg 1,2 and 4 grpe normal pores,

Krithe sawanensisianai, 1959.—Ruan & Hao, 1988: 269; pl. 40, , . : LT .
figs. 21-23: pl. 44, figs. 11-17.—Ruan, 1989: 121, pl. 22, figwhlch are situated, when viewing valve in lateral aspect,

12.-Whatley & Zhao, 1993: figs. 2, 3.—Zhou & lkeya, 1992-usually between line of concrescence and inner margin, or
1108, fig. 3 (uppermost), fig. 7 (lower), figs. 9.1-9.3, ﬁgs,rarelyjust behind inner margin. Posterior vestibulum is deep
10.1-10.3. with wide neck. Muscle scars large, often with very

Krithe sp. 4 Dingle, Lord & Boomer, 1990: 282, figs. 17D, 18F, 22E.meandering outlines but are not subdivided.

Stratigraphical range. Late Pliocene (NN 16) to Recent,
based on core records of DSDP site 593.
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Figure 4. Camera lucida drawings of internal valve features. All figures are external views. All specimens are of
late Pleistocene age unless otherwise indicated. Kfithe triangularisn.sp., A, male left valve (P. Smith M.Sc
collection, UC Aberystwyth), 208/3/3, late Pliocene, B, male right valve (P. Smith M.Sc collection, UC Aberystwyth),
208/3/3, late Pliocene, C, male left valve (holotype, ANU 57011), SO-36-61, 69 cm, D, male right valve (ANU
57012), SO-36-61, 37 cm, E, female right valve (ANU 57014), SO-36-61, 157 cm, F, female left valve (ANU
57013), SO-36-61, 157 cm, G, female right valve of carapace (ANU 57015), 71GC26, 60 cm, H, female left valve
of carapace (ANU 57015), 71GC26, 60 cm.
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Remarks. Males ofK. triangularis show considerable specimens illustrated by Ruan & Hao (1988) and Whatley
variation in the degree of posterior acumination. Weakl\y& Zhao (1993) it is straight. Sexual dimorphism may explain
acuminate forms and females can be confused With these differences. Although we found too few specimens to
antisawanensisHowever,K. triangularis can be distinguish the sexes in our material, the convex dorsal
distinguished easily from that species in its mushroommargin suggests that they are all female.
shaped anterior vestibulum and larger carapace.
Distribution . Found between 1200 and 1989 m on the
Distribution . Widely distributed particularly in the East eastern Australian continental slope.
Tasman Sea, where it occurs at depths from 1125 to 3281
m. The species is somewhat deeper, ranging no shallow8tratigraphical range. The species is very rare and found
than 1818 m, othe Australian Continental Slope (Table 1). sporadically from the Middle Miocene (NN 6) to Recent.
The fossil occurrences are from DSDP cores 206 and 592.
Stratigraphical range. Early Miocene (NN 1) to Recent,
based on core records of DSDP sites 207, 208, 284, 592

and 593. The species is very rare in the Late Miocene. )
Krithe perpulchra

Krithe sp. 1 Abate, Barra, Aiello & Bonaduce, 1993

Figs. 3P,Q, 8P Figs. 5C-E, 8R
Krithe perpulchraAbate, Barra, Aiello & Bonaduce, 1993: 364;

Description. Carapace very small and weakly inflated. Ipl' 3, figs. 6-9: pl. 6, fig. 13.

Lateral outline subrectangular; sexes not apparent. Dorsa

margin gently convex throughout, except in RV which hag o4 1ks Very few specimens of this species were found

a slight concavity at anterior quarter of length. Posteriognd of those only females were well preserved. Although

margin convex dorsally, truncate ventrally with mid- \paseet a) (1993) illustrate and describe only males, our

posterior shoulder almost indistinct. Ventral margin 'Sspecimens clearly show the anteriorly tapering anterior

straight. Normal overlap. Inner lamella narrow posteroy,qqtibulum characteristic of this species.

dorsally moderately wide elsewhere. Anterior vestibulum
mushroom-shaped, weakly expanded distally, and with Bistribution . Found at 759 m, 773 m and, probably

moderately narrow neck. ARPC’s are moderately lon : :
ADRPC of type 1B. AD 2 and 4 are normal pores. Posteri?)rt{]agfsfpeo ;gigr(r;sﬂglsrg(ﬁg”y preserved male specimen) at 1321

vestibulum narrow. Adductor muscle scars large except for
the lowermost scar which is much smaller; the uppermo
scar is subdivided into two. Frontal scar trefoil, sometim
subdivided.

e%tratigraphical range. Late Pleistocene (NN 21) to Recent,
Based on numerous piston core records from the Australian
Continental SlopeThe earliest known occurrence of this

Remarks. The species is distinct by virtue of its very Sma”spemes is Pliocene Zone M P1 4 of Sicily (Attial, 1993).

size and weak inflation. It is left in open nomenclature due
to the paucity of material.

o i Krithe prolatan.sp.
Distribution . Found only at 355 m on the eastern Australian
continental slope. A single specimen has also been found Figs. 5F—I, 8S,T
in the Early Pleistocene of DSDP site 284.

? Krithe sp. Guernet, 1993: 348, pl. 1, fig. 10.

ADRPC TYPE 2 Etymology. Latin, elongated. Referring to the elongate
shape of this species.

Krithe droogeriKeij, 1953 Type material and dimensions HOLOTYPE, ANU 57019,
Figs. 5A.B, 8Q male LV, length 1.21 mm, height 0.52 mmMARATYPES:
gs. T ANU 57020, male RV, length 1.12 mm, height 0.50 mm,
Krithe droogeriKeij, 1953: 159, pl. 1, figs. 6a,b, 7.—Ruan & Hao, core 67GCO3, interval 56 cm; ANU 57021, female LV,

1988: 269, pl. 44, figs. 1, 2. length 0.99 mm, height 0.51 mm, core 67GC03, interval
Krithe sp. cf K. droogeriKeij.—Whatley & Zhao, 1993: 288, fig. 56 cm; ANU 57022, female RV, length 0.96 mm, height
3.14. 0.47 mm, core 67GCO03, interval 7 cm. All specimens are

Late Pleistocene in age.
Remarks. The species is very distinctive by virtue of its
small bilobed anterior vestibulum and branching radial porédype locality and horizon. Continental slope off
canals. There is some variation in lateral outline: the dorsabutheastern Australia, present day water depth 1476 m,
margin is arched in our specimens, but in the China SeAGSO core 67GCO03, interval 7 cm, Holocene.



Ayresset al.: Krithe off Australia and New Zealand 11

Figure 5. Camera lucida drawings of internal valve features. All figures are external views. All specimens are of late Pleistocene age
unless otherwise indicated. A, Brithe droogeriKeij, A, female left valve (ANU 57059), 71GC44, 15 cm, Holocene, B, female right
valve (ANU 57060), 71GC44, 15 cm, Holocene; CkEthe perpulchraAbateet al., C, male right valve (ANU 57063), 71GC44, 160

cm, D, female left valve (ANU 57061), 5/91 40Pc10A, coretop, E, female right valve (ANU 57062), 5/91 40Pc10A, coretop; F-I,
Krithe prolata n.sp., F, female right valve (ANU 57022), 67GC03, 7 cm, G, female left valve (ANU 57021), H, male left valve
(holotype, ANU 57019), 67GCO03, 7 cm, |, male right valve (ANU 57020), 67GC03, 56 cmKFthe comman.sp., J, male right

valve (holotype, ANU 57023), SO-36-61, 12 cm, K, female left valve (ANU 57025), GR5/4, 6 cm, Holocene, L, male left valve (ANU
57024), SO-36-61, 12 cm, M, female right valve (ANU 57026), GR5/4, 6 cm, Holocene.
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Diagnosis A very large species #frithe with pronounced Diagnosis Avery large, compressed specieKdthe with
sexual dimorphism. Males elongate subrectangular in lateratrong sexual dimorphism. Males elongate with long
view, females much shorter. In both sexes dorsal margin osterodorsal slope and deep posterior indentation. Inner
weakly convex, almost straight in LV. Posterior marginlamella wide posterodorsally. Anterior vestibulum
steeply inclined with shallow indentation. Inner lamellarhomboidal and only weakly distally expanded, particularly
narrow posterodorsally. Anterior vestibulum moderatelydorsally. ADRPC of type 2A; AD 3 is a short RPC,AD 4 is
large and subtriangular. ADRPC of type 2B. Dorsal adductaa normal pore. Upper two adductor scars are frequently
scar is narrow with an anterior and a medial dorsally directeslibdivided.
lobes.
Description. Carapace very large, very weakly inflated,
Description. Carapace large, strongly sexually dimorphic:strongly sexually dimorphic. In lateral outline males are
in lateral outline males elongate subrectangular, femalesubrectangular, females considerably shorter, and more
subrectangular and considerably shorter. Dorsal margin itnuncate posteriorly. Dorsal margin in both sexes straight
both sexes gently convex throughout, except in RV whicland parallel with ventral margin through anterior two thirds
has a very slight concavity at anterior quarter of lengthof valve length, convex posteriorly tapering to a distinct
Anterior margin strongly convex; posterior margin truncatemid-posterior shoulder. Posteroventral margin truncate with
and steeply inclined. Ventral margin straight or weaklydeep indentation. Ventral margin variably straight to gently
concave. Normal valve overlap. Inner lamella narronconcave. Normal valve overlap. Inner lamella moderately
dorsally and mid ventrally, moderately wide elsewherewide dorsally and ventrally, very wide anteriorly. Anterior
Anterior vestibulum subtriangular in lateral aspect andiestibulum moderately large, rhomboidal with variable neck
weakly upturned distally. ARPC's short to moderately longwidth, and only weakly distally expanded particularly
ADRPC of type 2B. AD 1 often a short false RPC or adorsally. ARPC’s are long. ADRPC of type 2A. AD 1 a
normal pore. AD 2 and 4 are normal pores. Posteriashort RPC or normal pore, AD 3 a short RPC rarely a normal
vestibulum moderately deep with wide neck. Muscle scangore, and AD 4 a normal pore emergent just behind the line
large, outline of the upper adductor is a reclined “F” shapaf concrescence. Posterior vestibulum moderately narrow.
Muscle scars large, the upper two adductors usually
Remarks. The species can be confused wikh subdivided.
antisawanensisvhich differs mainly in its ADRPC type.
The shape of the adductor muscle scars also serves to readtigmarks. The species has the unusual ADRPC pattern of
distinguish the species. A similarly elongate species frortype 2A, a pattern unrepresented in Atlantic species. It shares
the Miocene of the Exmouth Plateau, Indian Ocean, ithis pattern, and many other internal features, With
illustrated by Guernet (1993, pl. 1, fig. 10) and may bgeseudocommaloweverK. commads easily distinguished
conspecific; internal features were not given. from that species by its much weaker inflation, more
produced posterior, and less ventrally expanded vestibulum.
Distribution . Krithe prolata occurs rarely on the eastern
Australian continental slope from 1270 to 1989 m. Distribution . A species occurring at relatively shallow
depths (702 to 1340 m) only on the Lord Howe Rise.
Stratigraphical range. Late Pleistocene (NN 21) to Recent,
based on piston core records from the Australian Continent8tratigraphical range. Middle Miocene (NN 6) to Recent,

Slope. based on core records of DSDP sites 207, 284, 592 and
593. This species occurs commonly throughout its range,
Krithe comman.sp. and probably evolved fromd. pseudocomma

Figs. 2G,H, 5J-M, 8U,V
. . . Krithe dilata n.sp.
Etymology. Latin, mark of punctuation. Referring to the

lateral outline of this species resembling a comma. Figs. 6A-D, 8W,X

Type material and dimensions HOLOTYPE, ANU 57023, Krithe sp.—Swanson, 1979: 33 fig. 43

male RV, length 1.12 mm, height 0.48 mmRRTYPES: : T ’ 1088 971 | s  oE.

ANU 57024, male LV, length 1.13 mm, height 0.52 mm,K”;E%i_s'Fl); ; Ruan & Hao, 1988: 271; pl. 44, figs. 23-25: pl. 45,
core SO-36-61, interval 12 cm; ANU 57025, female LV,

length 1.03 mm, height 0.53 mm, core GR 5/4, interval 6Etymology. Latin, dilate. Referring to the considerable

8 cm; ANU 57026, male RV, length 1.05 mm, height 0.4%xpansion of the anterior vestibulum often displayed in this
mm, core GR 5/4, interval 6-8 cm. In age specimens frorspecies.

SO-36-61 are latest Pleistocene; those from GR 5/4 are ) ) )
Holocene. Type material and dimensions HOLOTYPE, ANU 57031,

female RV, length 1.00 mm, height 0.51 mmRRTYPES
Type locality and horizon Western flank of Lord Howe ANU 57032, female LV, length 0.99 mm, height 0.56 mm,
Rise, present day water depth 1340 m, Sonne core 36-Ghre 71GC044, interval 1.00-1.01 m; ANU 57033, female
interval 12—13 cm, latest Pleistocene. RV, length 0.92 mm, height 0.49 mm, core 71GC044,
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Figure 6. Camera lucida drawings of internal valve features. All figures are external views. All specimens are of late Pleistocene age
unless otherwise indicated. A—Rxithe dilatan.sp., A, male left valve (ANU 57016), 105GC20, coretop, B, female right valve (ANU
57033), 71GC44, 100 cm, C, female left valve (ANU 57032), 71GC44, 100 cm, D, female right valve (holotype, ANU 57031), 71GC44,
100 cm; E-HKrithe pseudocomma.sp., E, male left valve (holotype, ANU 57027), GR5/4, 6 cm, Holocene, F, male right valve (ANU
57028), GR5/4, 2 cm, Holocene, G, female left valve (ANU 57029), GR5/4, 2 cm, Holocene, H, female right valve (ANU 57030), GR5/
4, 4 cm, Holocene; |, Krithe sp. 2, |, female left valve (ANU 57064), TL8758, coretop, J, female right valve (ANU 57065), 12/87
12GC9, 65 cm.
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interval 1.00-1.01 m; ANU 57016, length 0.91 mm, heightmm, core GR 5/4, interval 4—-6 cm; All specimens are
0.45 mm, coretop 105GC20. Specimens from 71GC044 akolocene in age.
late Pleistocene in age.
Type locality and horizon. Challenger Plateau, present day
Type locality and horizon. Tasman Sea, off eastern water depth 686 m, GRAINZ core 5/4, interval 2—4 cm,
Australia present day water depth 1321 m, AGSO corklolocene.
71GCO044, interval 1.00-1.01 m, latest Pleistocene.
Diagnosis A large, subrectangular specieskafthe with
Diagnosis A large, subrectangular specieskoithe with  weak sexual dimorphism. Males lower than females.
weak sexual dimorphism. Males lower than femalesPosterior margin very truncate with a very shallow posterior
Posterior margin very truncate with a very shallow posterioindentation. Inner lamella wide posterodorsally. Anterior
indentation. Inner lamella narrow posterodorsally. Anteriomestibulum crescentic, with distinct ventral distal expansion.
vestibulum mushroom-shaped, often with extremely widéADRPC of type 2B; AD 3 and 4 are normal pores. The
proximal expansion. ADRPC of type 2B; AD 1 is usually auppermost adductor scar is subdivided.
normal pore sometimes a short RPC, AD 3 and 4 are normal
pores. Description. Carapace large, strongly inflated, weakly
sexually dimorphic, males lower than females. Dorsal
Description. Carapace moderately large and rectangulamargin straight to slightly convex and parallel with ventral
Dorsal and ventral margins are straight and subparalleiargin, which is very slightly concave. Posterior margin
Anterior margin regularly convex; posterior margin roundedruncate with shallow indentation. Normal overlap. Inner
dorsally, truncate ventrally with no median shoulder andamella moderately wide. Anterior vestibulum hook-shaped
only weakly indented. Normal valve overlap. Inner lamellawith variable neck width, strongly distally expanded
narrow posterodorsally and mid ventrally, moderately wideventrally. ARPC's are moderately long. ADRPC of type 2B.
elsewhere. Anterior vestibulum large and mushroom-shape&D 1 is a short RPC or normal pore, AD 3 and AD 4 are
with variable neck width, usually wide. ARPC’s are shortnormal pores. Posterior vestibulum is narrow. Muscle scars
ADRPC of type 2B. AD 1 is usually a normal porelarge, the upper adductor is subdivided.
sometimes a short RPC. AD 3 and 4 are normal pores.
Posterior vestibulum is very narrow but often expandedemarks. Internal carapace features of this species are
proximally. Muscle scars large, undivided. similar to those oK. comman.sp. as are certain aspects of
its external morphology. However, there is a slight
Remarks. The species is most similar ko comman.sp.  difference in ADRPC patterrK. pseudocommaas an
and K. pseudocomma.sp. It differs from those species, ADRPC of type 2B since AD 3 and AD 4 are always normal
however, in its more symmetrical and greatly expandegores, whereas iK. commaAD 3 is usually a short RPC
anterior vestibulum, and its undivided adductor scars. Thand, therefore, has an ADRPC of type 2A. MoreoKer,
Atlantic Palaeogene specisithe regulareColeset al,  pseudocommdiffers significantly fromK. commain its
1994, is also very similar, despite the considerable differencrore cylindrical shape and its ventral distally expanded
in geograpical locality and stratigraphical range. Morpho- anterior vestibulum.
logically, K. dilata differs in size, having a more rounded
posterior and much less marked sexual dimorphism. Distribution . Occurs only on the Lord Howe Rise and
Challenger Plateau, ranging in depth from 686 to 1389 m.
Distribution . A relatively shallow occurring species
recorded in this study between 355 to 1321 m on the easte®tratigraphical range. Early Miocene (NN 1) to Recent, based
Australian continental slope. on core records of DSDP sites 207, 284, 592 and 593.

Stratigraphical range. Early Pliocene (NN 14) to Recent,

based on core records of DSDP site 593. .
Krithe sp. 2

Krithe pseudocomma.sp. Figs. 61,J, 8AA

Description. Female carapace extremely large, well inflated
and heavily calcified. Dorsal margin is strongly convex;
Etymology. Latin, referring to the close resemblance of thig/éntral margin less so. Anterior margin strongly convex,
species tdrithe comman.sp. weakly concave dorsally. Posterior margin very truncate

with weak posterior indentation. Normal valve overlap.
Type material and dimensions HoLoTYPE, ANU 57027, Inner lamella is wide anteriorly and posteriorly, moderately
male LV, length 0.88 mm, height 0.44 mmaRRTYPES.  wide ventrally. Anterior vestibulum narrow and mushroom
ANU 57028, male RV, length 0.86 mm, height 0.40 mmshaped. ARPC’s are moderately long. ADRPC of type 2B.
core GR 5/4, interval 2—-4 cm; ANU 57029, female LV,AD 2 is very long and very close to the dorsal margin.
length 0.90 mm, height 0.52 mm, core GR 5/4, interval 2Posterior vestibulum very narrow. Muscle scars large and
4 cm; ANU 57030, female RV, length 0.86 mm, height 0.4%ot subdivided.

Figs. 6E-H, 8Y,Z
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Figure 6. Camera lucida drawings of internal valve features. All figures are external views. All specimens are of late Pleistocene age
unless otherwise indicated. A—Rxithe dilatan.sp., A, male left valve (ANU 57016), 105GC20, coretop, B, female right valve (ANU
57033), 71GC44, 100 cm, C, female left valve (ANU 57032), 71GC44, 100 cm, D, female right valve (holotype, ANU 57031), 71GC44,
100 cm; E-HKTrithe pseudocomma.sp., E, male left valve (holotype, ANU 57027), GR5/4, 6 cm, Holocene, F, male right valve (ANU
57028), GR5/4, 2 cm, Holocene, G, female left valve (ANU 57029), GR5/4, 2 cm, Holocene, H, female right valve (ANU 57030), GR5/
4, 4 cm, Holocene; |, Krithe sp. 2, |, female left valve (ANU 57064), TL8758, coretop, J, female right valve (ANU 57065), 12/87
12GC9, 65 cm.
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Remarks. Only a few poorly preserved, probably female,Stratigraphical range. Early Pliocene (NN 14) to Recent,
specimens were found. In overall morphology they resembleased on core records of DSDP sites 206 and piston cores
K. trinidadensisbut the ADRPC pattern is very different. on the Australian Continental Slope. The subspecies is

known from the Early Miocene elsewhere (Coétsal,
Distribution . Found at 1545 to 3281 m on the flanks andL994).
plateau of the Lord Howe Rise.

Krithe trinidadensisBold, 1958

Stratigraphical range. Early Miocene (NN 1) to Recent,
based on core records of DSDP sites 208. Figs. 21,3, 7TH-L, 8FF,GG

For comprehensive synonymy see Caeal (1994).

Krithe trinidadensisBold, 1958: 398; pl. 1, figs. 3a, 3c,d, 3f, 6e.—
ADRPC TYPE 3 Coles, Whatley & Moguilevsky, 1994: 99; pl. 4, figs. 7-12;
text-fig. 4P-T, text-fig. 5A,B.

Krithe morkhoveni morkhovenBold, 1960 . . . . .
Remarks. The large size of this species (see Fig. 9) readily

Figs. 7A-C, 8DD,EE serves to distinguish it from the smaller, but otherwise very
similar speciesK. morkhoveni morkhovemiold.
For comprehensive pre-1988 synonymy see Cetesl

(1994). Distribution . In coretop material we found this species only
on the Continental Slope off Tasmania at a depth range of

Krithe morkhovenBold, 1960: 160; pl. 3, fig. 6. 1476 to 2346 m. Elsewhere in our study region it has been

Krithe sp. 11 Whatley & Zhao, 1993: fig. 3.11. recorded rarely only as fossil in DSDP site 206, 3196 m in

Krithe undecimradiat&ruggieri; Abate, Barra, Aiello & Bonaduce,
_1993: 364; pl. 5, f_igs. 1-3.

Krithe njlorklr(movem mor_khlovefl_rBold; Coles, \:c\_/hatley &  stratigraphical range. Late Pliocene (NN 16) to Recent,
Moguilevsky, 1994: 94; pl. 3, figs. 11-18, text-fig. 4D-H.  pased on core records of DSDP site 208he trinidadensis

. S . is known to occur from the Middle Eocene zone NP 16
Remarks. This species is significantly smaller (see Fig. 9)(Coleset al, 1994).

than the very similar speci&s trinidadensis

the New Caledonian Basin.

Distribution . A species common on the Continental Slope Discussion
of Australia, recorded from 804 to 3552 m, but almost absent
elsewhere in the Tasman Sea being found only at one sitel@&ble 1 shows the depth distribution of all the species found
1125 m on the Challenger Plateau. in the two study regions, the East Tasman Sea (including
the New Caledonia Basin, Lord Howe Rise and Challenger
Stratigraphical range. Early Pliocene (NN 15) to Recent, Plateau) and the Continental Slope off southern and eastern
based on core records of DSDP site 208 and GR5/4. It faustralia. As in other parts of the world oceans greatest
known elsewhere from the Late Palaeocene onwards (Col@#/ersity occurs beyond 1,000 m in the bathyal and abyssal
etal, 1994), but in our Neogene cores from the Lord How&nvironment. In both our study areas some 15 species occur,
Rise it is only very poorly represented. or have occurred in the past. Not all of them, however, are
common to both regions. Five species are absent from the
Australian Continental Slope. They includecomma, K.
pseudocomma, Krithep. 2, these being confined to the
plateau or flanks of the Lord Howe Rise; aKd
Figs. 7D-G, 8BB,CC dolichodeiraandK. minimg which are geographically and
bathymetrically widespread species, common, for example
For comprehensive pre-1988 synonymy see Cetesl  in the North Atlantic (Colest al,, 1994). The absence from

Krithe pernoides sinuos&iampo, 1986

(1994). the slope regions of Australia of these two, otherwise

_ ) _ ) cosmopolitan species, is perplexing. Three speties,
Krithe sinuosaCiampo, 1986: 87; pl. 17, figs. 3, 5. _ posticliva, K. pernoides sinuosandK. trinidadensisappear
Krithe introcurvaHao in Ruan & Hao, 1988: 267; pl. 40, figs.

2698 to have diminished their range, since they are recorded in

Krithe pernoidegBornemann); Abate, Barra, Aiello & Bonaduce, modern se:dlments off Australia, but only in anCI.ent
1993: 362; pl. 2, figs. 8-11, pl. 3, fig. 13, pl. 6, fig. 10 (sma”sedlments in the East Tasman Sea. Four other spKcies,

form). dilata, K. perpulchra, K. prolateand Krithe sp. 1, are
Krithe sp. 7 Whatley & Zhao, 1993: fig. 3.10. restricted entirely to the Australian Continental Slope.
Krithe pernoides sinuos@iampo; Coles, Whatley & Moguilevsky, Vertical range distribution of ubiquitous species likely

1994: 106; pl. 5, figs. 13-17, text-fig. 5R-V. relates to variations of vertical watermass structure and

substrate type. The relatively steep-sided Australian
Distribution . Found only off eastern Australia restricted toContinental Slope offers only narrow areas of uniform
a narrow depth range of 1274 to 1467 m. watermass, and generally unstable, terrigenous rich
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Figure 7. Camera lucida drawings of internal valve features. All figures are external views. All specimens are of late Pleistocene age
unless otherwise indicated. A—=Krithe morkhoveni morkhoveBiold, A, female right valve (ANU 57067), 9/86 Pc7, 84 cm, B, female

left valve (ANU 57066), 67GC03, 25 cm, C, male right valve (ANU 57069), 67GCO03, 107 cmKDitli&, pernoides sinuosaiampo,

D, female left valve (ANU 57070), 71GC44, 45 cm, E, female right valve (ANU 57071), 71GC44, 45 cm, F, male right valve (ANU
57073), 71GC44, 45 cm, G, male ledlve (ANU 57072), 112GC9, coretop; H-Krithe trinidadensisBold, H, female left valve

(ANU 57074), 67GC03, 25 cm, I, female right valve, form with large anterior vestibulum (ANU 57075), 67GC03, 280 cm, J,
male right valve (ANU 57078), 67GC03, 25 cm, K, female rigdive (ANU 57076), 67GC03, 177 cm, L, male left valve (ANU
57077), 67GCO03, 137 cm.
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Figure 8. Camera lucida drawings of left valve profile in dorsal view. AKBthe compressgA, female, ANU 57035, B, male, ANU
57037; C, DKrithe antisawanensj<C, female, ANU 57039, D, male, ANU 57044; EKFithe dolichodeira E, female, ANU 57043,
F, male, ANU 57045, G, HKrithe marialuisae G, female, ANU 57047, H, male, ANU 57049; |K}ithe minima I, female, ANU
57051, J, male, ANU 57053; K, Krithe posticliva K, female, ANU 57055, L, male, ANU 57057; Mrithe reversafemale, ANU
57034; N, OKrithe triangularis N, female, ANU 57013, O, male, ANU 57011;Krjthe sp. 1, female?, ANU 57017; ®&rithe
droogeri, female, ANU 57059; Rrithe perpulchra female, ANU 57061; S, Krithe prolata S, female, ANU 57021, T, male, ANU
57019; U, VKrithe commaU, female, ANU 57029, V, male, ANU 57024; W, Kithe dilata, W, female, ANU 57032, X, male, ANU
57016; Y, Z,Krithe pseudocommé, female, ANU 57029, Z, male, ANU 57027; AKrithe sp. 2, female, ANU 57064; BB, CC,
Krithe pernoides sinuos@8B, female, ANU 57070, CC, male, ANU 57072; DD, K&ithe morkhoveni morkhovenDD, female,
ANU 57066, EE, male, ANU 57068; FF, G&rithe trinidadensisFF, female, ANU 57074, GG, male, ANU 57077.
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Figure 9. Size variation in adukrithe morkhoveni morkhoveandKrithe trinidadensis

sediment regimes. Whereas the plateau regions of the eastpaper. Kerry Swanson is heartily thanked for the loan of some
Tasman Sea are relatively stable, carbonate rich areas. Théggman Sea material included herein. Michael Ayress is extremely

factors must have a profound influence upon the distributiograteful to the Australian énservancy Council for the financial
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Table 1 Bathymetric distribution oKrithe species and location details of sites considered in this reperpresentp = Lazarus
occurrences; + = fossil occurrence only.

2
) =]
£ 2 2 2,
Ese 2 884 680027 ¢
O © © 20l - >2002 =
P 228328228588 c2R0gx2g
site latitude longitude depth map £ 3 22 & £ £ 5 gz SEESEZ2S ga s
S E (m) code S8882csEeE88c5exvi88sExs 858
Australian Continental Slope
AGSO 105GC20 26.502° 153.825° 355 41 - - - - - - - - - - - o - -
Fr5-91 41PC11 34.173° 151.603° 759 34 - - - - - - - @& - - - = - - -0 e -
Fr5-91 40PC10A 34.352° 151.470° 773 28 - - - - - - -0 - - - - - - - e e -
Fr5-91 35PC9 35.538° 150.803° 804 27 E R Y - & - - - - e - -
Fr2/91 106C 36.993° 137.557° 835 1 - - - - - - -0 - - e - - - -0 - -
AGSO 112/GC08 33.925° 151.858° 977 37 - - - - - -0- - - - - -0 - -
AGSO 71GC7 29.353° 153.875° 989 44 - -0 - - - -0e - @ - - - - @ - -
AGSO 105GC25 26.585° 153.852° 1022 42 - -0e - - -00-0+--- -0 - -
Fr5-91 9GC9 34.150° 151.600° 1040 35 - -060---009-e - - - -0 - -
Fr1-91 24PC5 34.385° 151.515° 1048 30 - -¢«0- - -00-e - - - -0 - -
AGSO 67/GC50 41.508° 144.290° 1081 21 - -e«¢0O0---00-0=----0 - -
AGSO 67/GC52 41.182° 143.958° 1145 19 - -¢«0---00-0=----0 - -
AGSO 67/GC23 38.053° 139.932° 1146 5 - -e¢¢0O0---00-0+----0 -
AGSO 105GC13 25.255° 153.875° 1200 43 - -00---00ee e - - - -0 - -
AGSO 67/GC32 39.668° 142.912° 1244 18 - -¢«¢0---000O0=----0 - -
AGSO 67/GC02 37.398° 138.578° 1270 2 - -0 0 - - -0000=:- - - -0 -9
Fr9-86 PC7 34.325° 151.570° 1274 33 - - e e - - - 0Oe Oe - - -0-0
AGSO 71GC044  29.524° 153.900° 1321 45 - -0 0 - - - e e e e - - -9 -0
Fr5-91 26PC7 34.505° 151.480° 1405 29 - -0Oe - - - 000e -0-- - -0
AGSO 67/GC33 39.758° 142.867° 1433 17 - -0 - - -000e -0--- -0
Fr5-91 19PC3 34.395° 151.532° 1458 31 - -00---000e -0--- -0
AGSO 112GC9 33.950° 151.923° 1467 39 - - 00 - - - e 0O06e -9 - - - -0
AGSO 67/GC03 37.550° 138.583° 1476 3 - - e e - - - 000e - - @ - - - o
AGSO 67/GC17 38.287° 140.185° 1490 10 - -«0---000O0--0+-- -0
Fr2-91 163G 38.520° 140.544° 1523 13 - - e e - - OO0OO0Oe - -0 - - -0
AGSO 67/GC04 37.583° 138.583° 1526 4 - -0 0 - - -000e - - @ - - - o
E53-20 41.433° 144.102° 1533 20 - - e o - - - 00O0O0O0e - -0 - - - -
AGSO 67/GC34 39.795° 142.813° 1630 16 - -e e - -« OOO0OO0 - -0 - - - -
AGSO 67/GC16 38.333° 140.182° 1650 9 - -00- - e 0O006e - -0 - - -
Fr5-91 43GC11 34.102° 151.842° 1818 36 - -00O0Oe -~-OOOOO0 - -0- - - -
Fr2/91 162G 38.518° 140.411° 1880 12 - - e ¢ 0O - ¢ OO0O0Oe - -0 - - - -
Fri-94 GR 1 46.251° 146.541° 1900 23 - - e« e ¢ - OOO0OO0OO0- -0 - - - -
AGSO 67/GC15 38.382° 140.177° 1964 8 - - 0e O-0000e - -0 - - - -
AGSO 71GC026 29.310° 154.067° 1989 46 - -0 e - 00O e ¢ ¢ - -0 - - - -
Fr5-91 25PC6 34.425° 151.567° 1996 32 - -000-00- - - -0 - - - -
AGSO 112GC10 33.983° 152.000° 2007 40 - -000-00=- -9 - -0- - - -
AGSO 67/GC14 38.423° 140.165° 2250 6 - -0 e O - e O - e - -0 - - - -
E55-6 38.853° 141.063° 2346 14 - - e e o - ¢ 0 - - @ - - @ - - - -
AGSO 67/GC46 42.202° 144.413° 2360 22 - - 000 -0e - - @ - - - - - - -
Fr5/91 14PC1 34.125° 151.868° 2373 38 - - 006e -0 - - - @ = - = - - - -
Fr2-91 161G 38.527° 140.210° 2450 11 - - e e 0 - @ - - - @ - - - - - - -
E36-23 43.883° 150.050° 2521 26 - - e e e - - - - - @ - - - = - - -
AGSO 67GC/13 38.465° 140.167° 2525 7 - -0 e O - - - - - @ - - - - - - -
Fr1/94 GC3 44.256° 149.991° 2667 25 - - e ® @& - - - - - @ = = = = = - =
AGSO 67/GC37 40.235° 142.425° 3090 15 - -e¢«¢00 - - - - -0- - - - - - -
TS 8925 28.240° 159.150° 3403 52 - - 00 - - - - -0=- - - - - - -
E27-30 45.067° 147.228° 3552 24 - - - ¢ 0 - - - - - @ - - - - - - -
Fr1/86 24GC15 30.860° 156.790° 4470 48 N




Ayresset al.: Krithe off Australia and New Zealand 21

Table 1 Continued.
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Table 2 Stratigraphical distribution of the species described herein. Age in parenthesis indicates earliest known age of the species
older than that found in the present study: presentD = Lazarus occurrences.
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