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4. CENOZOIC OSTRACODA FROM GUYOTS IN THE WESTERN PACIFIC:
HOLES 865B AND 866B (LEG 143)1

Ian Boomer2 and Robin Whatley2

ABSTRACT

The Cenozoic Ostracoda recovered from two guyots in the western Pacific Ocean are investigated. A high percentage of the
taxa have been restricted to the individual guyots, thus supporting recent evidence that high levels of endemism documented on
these bathymetrically isolated sites are real and do not simply reflect lack of knowledge in that region. Changes in the Ostracoda
assemblages (diversity, abundance, dominance, endemism, faunal turnover) are detailed, together with an analysis of the evolution
of the major groups recovered. Biostratigraphical interpretations are limited as a result of the high incidence of endemic taxa.
Preliminary evidence is emerging from these Ostracoda, however, of regional "events" in the Ostracoda assemblages that can be
traced on different guyots.

INTRODUCTION

As our knowledge of deep-sea Ostracoda has advanced, it has
become apparent that there exists, in modern and Cenozoic oceans, a
widespread, pandemic component as well as regional, more endemic
taxa (Whatley and Ayress, 1988; Coles et al., 1990). Furthermore,
patterns of migration and centers of evolutionary radiation have been
identified (Whatley et al., 1984, 1986). Much of the pandemic fauna
is absent from guyots whose assemblages are often dominated by
species that have evolved in situ and that are restricted to that site.
These latter endemic species dominate most Cenozoic and modern
guyot assemblages.

To a large extent, podocopid Ostracoda are bathymetrically con-
trolled in their distribution (although not directly so), and assem-
blages of particular Ostracoda have been associated with different
water masses (Dingle et al., 1990). Benthic Ostracoda have no pelagic
larval stage and, therefore, their migration is determined by individ-
ual locomotory capabilities (active element) and by the nature of pre-
vailing bottom currents (passive element). Their carbonate carapaces
effectively exclude them from depths below the lysocline and, in
general, their migration must take place along routes above this level.
Chance migration events, when transported by other organisms (in
some cases, against existing current directions) cannot be ruled out,
but such occurrences are not considered to be significant. Ostracoda
living on the summits of guyots are denied the benefits of floating
weed, wood, or birds as mechanisms assisting their migration.

A number of recent unpublished studies have identified distinct
endemic elements to the Cenozoic Ostracoda assemblages recovered
from Indo-Pacific guyot sites (Downing, 1985; Ayress, 1988; J.G.
Larwood, unpubl. data, 1992). A number of studies based on non-
guyot sites from the Indo-Pacific region have also provided compara-
tive data (Ainsworth, 1982; Smith, 1983; Dainty, 1984; Millson,
1987). This research has been summarized by Larwood and Whatley
(1993). Endemic species are those known only from one site, they
have not been recorded from other guyots, nor from the surrounding
abyssal plains. The level of endemism in a sample is calculated as the
percentage of recorded and lazarus species (i.e., those apparently
absent from a given sample) known only from that site. These values
must inevitably reflect the extent of our knowledge of deep-sea Os-
tracoda in the region of study. The fewer the sites available for study,
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the greater the likelihood that some of the recorded taxa will appear
to be endemic. This is particularly true in this study and must be
considered when interpreting our results. Apparently, as more Pacific
guyots are studied, endemism levels remain higher than those for
nonguyot deep-sea assemblages in the region. As the submarine sum-
mits of these guyots are commonly at a water depth of about 1500 m,
it is perhaps surprising that levels of endemism are not higher than
those observed. We can deduce that migration onto the guyots, by
whatever means, does occur, despite the bathymetrical isolation of
these sites.

Larwood and Whatley (1993) noted that endemism values for the
Pliocene-Pleistocene interval of a number of nonguyot Pacific deep-
sea sites are in the range of 5% to 25%, compared with 50% to 60%
for Horizon Guyot (DSDP Sites 200/202) and Ita Mai Tai Guyot
(DSDP Sites 44/171) during the same interval. The high levels of
endemism encountered at these sites, when compared with local
nonguyot assemblages, reflect the bathymetric isolation of the guyot
summits, particularly those surrounded by abyssal plains that lie
below the lysocline. Limited migration onto the guyots results in a
high degree of evolution in isolation, similar to that recorded in the
terrestrial floras and faunas of oceanic islands.

CENOZOIC EVOLUTION OF OSTRACODA ON
PACIFIC GUYOTS

Previous studies from Ita Mai Tai (Downing, 1985; Ayress, 1988;
J.G. Larwood, unpubl. data, 1992) and Horizon (J.G. Larwood, un-
publ. data, 1992) guyots in the Mid-Pacific Mountains and a number
of guyots in the Emperor Seamount Chain (Larwood and Whatley,
1993; J.G. Larwood, unpubl. data, 1992.) indicate that, in some cases,
the Late Cretaceous shallow-water Ostracoda of these sites initially
adapted to the subsequent deepening phase. Subsidence of the guyot
summits eventually stabilized, and pelagic sediments began to accu-
mulate during the earliest Cenozoic.

The inception of the thermocline at approximately 40 Ma (Benson,
1975) initiated a temperature barrier, denying access for many organ-
isms between the upper thermospheric and the lower psychrospheric
layers of the world ocean. The absence of such a barrier during Late
Cretaceous and early Paleogene time allowed otherwise thermophylic
taxa to adapt, albeit slowly, to the cold, deeper water conditions as the
guyots on which they lived slowly subsided. One taxon to achieve this
was Cytherelloidea, as witnessed on Horizon Guyot (Larwood and
Whatley, 1993; and ODP Hole 865B, this chapter), a genus generally
noted for its preference for warm-water conditions. In general, how-
ever, the shallow-water assemblages were replaced by typical deep-sea
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faunas (e.g., on Suiko Guyot [DSDP Site 433], Emperor Seamount
Chain), while, in some cases, no Ostracoda have been recorded after
the disappearance of the shallow-water taxa (e.g., Ojin [DSDP Site
430] and Koko [DSDP Site 308] guyots in the Emperor Seamount
Chain; J.G. Larwood, unpubl. data, 1992).

METHODS

Two sites drilled during Leg 143 were investigated. Twenty-nine
samples (50 cm3 each) were investigated from Hole 865B and another
10 samples from Hole 866B. All samples were washed through a
200-mesh sieve to remove the mud fraction and then air-dried; they
were then dry-sieved through 60- and 100-mesh sieves. The largest
two fractions were completely picked (i.e., all Ostracoda >125 m)
under a binocular microscope and arranged in faunal slides. The
number of left and right valves of each species in a sample was
recorded, and the greater number taken as an estimate of the minimum
number of individuals present in that sample. It is these values that are
given in the distribution range charts (Tables 1 and 2). Figured speci-
mens were coated with gold and photographed under the Cambridge
140 scanning electron microscope (SEM) at Aberystwyth. All figured
specimens and faunal slides are held in the collections of the Micro-
palaeontology Museum, University of Wales, Aberystwyth.

SITE 865

FromHole 865B on Allison Guyot(18°26.41'N,179°33.33'W,Fig.
1), 139 m of Quaternary to lower Paleocene nannofossil ooze and
foraminiferal sand was cored. Most of this carbonate sequence, repre-
senting the mid-Paleocene to late Eocene interval, probably formed as
the guyot passed through the high productivity zone of the equatorial
region. The high proportion of sand-grade sediments suggests the
winnowing action of submarine currents. The lower Paleocene-lower
Oligocene sequence is followed by a hiatus, with the next youngest
sediments belonging to the lower Miocene.

The abundance of Ostracoda throughout much of the sequence is
good. Most of the samples yielded approximately 100 individuals,
although the NP9-NP10 interval (uppermost Paleocene-upper Eo-
cene) was somewhat impoverished. Conversely, samples in the NP 18-
NP21 interval (upper Eocene-lower Oligocene) yielded between 300
and 700 individuals (Fig. 2A). The stratigraphical ranges of the Ostra-
coda recovered are presented in Table 1.

Simple species diversity of Ostracoda (i.e., number of species) has
been calculated in two ways. First, as the number of species recorded
in a given sample (i.e., the recorded diversity) and, second, as the
recorded diversity plus those "Lazarus taxa" known to occur strati-
graphically above and below the current sample, but that are temporar-
ily absent from the assemblage, possibly as a result of sample inade-
quacy. Both values were plotted on a simple species diversity graph
(Fig. 2B). Here, we shall consider only the "recorded + lazarus taxa"
diversity calculation, as this provides a more accurate assessment of
biological diversity for the interval.

Diversity in the earliest sediments investigated (Zone NP4) is low,
with only 11 species. This increases to 24 species in the upper Paleo-
cene (NP6) and decreases to a low of 15 during the Paleocene/Eocene
boundary interval. Subsequently, species diversity recovers, then in-
creases continually throughout the lower, middle, and upper Eocene
to reach a peak of 45 species in the lower Oligocene (NP21). The two
youngest samples investigated from the lower Miocene (NN4-NN5)
indicate there was a large decrease in species diversity following the
latest Paleogene hiatus. This unconformity is also apparent in the
graph of species originations (first appearances) and extinctions (last
appearances) plotted for this site (Fig. 2D). Note that, as specific
diversity increases, the level of specific endemism (Fig. 2C) remains
stable at about 50%. This indicates that as species were continuously
evolving in isolation, the appearance of the daughter species was
accompanied by the extinction of the parent species (parapatric spe-

ciation): this type of speciation has also been witnessed at other guyot
sites (Larwood and Whatley, 1993).

The graph of species extinctions and originations (Fig. 2D) shows
a higher level of origination than extinction throughout much of the
sequence. Twenty-four of the species recorded in the uppermost Paleo-
gene sample (Section 143-865B-2H-5,100-106 cm) are not recorded
in the next younger sample following the hiatus. A relatively higher
number of species originations is recorded in the upper Eocene and
lower Oligocene assemblages than for much of the Eocene and Paleo-
cene sequences.

The high level of originations at the base of the sequence (Fig. 2D)
results in part from the nature of the graph, where all species encoun-
tered for the first time have been recorded. Note, however, that the
lower part of the upper Paleocene sequences is also marked by a high
extinction rate, indicating an increased rate of faunal turnover. This
probably reflects a combination of initial colonization by deep-sea
taxa, together with increased levels of evolution in situ.

EVOLUTION OF OSTRACODA, HOLE 865B

Lower Paleocene-Upper Paleocene

The lower Paleocene and lowermost upper Paleocene samples
from Hole 865B are dominated by the platycopid genera, Cytherella
and Cytherelloidea (Fig. 3B). The latter genus is thermophylic and
often indicates shallow, warm-water conditions. Its occurrence in
these deep-sea samples probably indicates the adaptation of a single
species from the shallow-water, or emergent, phase of the guyot, with
the organism having slowly adjusted to colder, deeper water condi-
tions. Such an adaptation would have been more easily achieved
during the Paleocene, when the thermocline did not act as a tempera-
ture barrier; furthermore, during this period, the summit of the guyot
would have been much shallower and at a lower latitude. One of the
few species recorded in this interval to have been recorded previously
is Profundobythere volans (Neale, 1975), originally recorded from
the Upper Cretaceous of Western Australia. This occurrence indicates
the widespread distribution achieved by some species of Ostracoda
during the late Mesozoic-early Cenozoic interval.

The high level of originations in this interval leads to an initial
diversity peak (Fig. 2B) concomitant with a decrease in the percentage
of abundance of the Platycopina {Cytherella and Cytherelloidea),
which had peaked in the lower Paleocene at about 80% of the total
fauna. The Platycopina never again achieved such dominance in this
sequence. The dominance value (defined as the percentage of the total
fauna constituted by the single most abundant species) in this lowest
part of the sequence peaks three times (Fig. 3A). Average dominance
values for normal marine assemblages are about 30% to 50% (authors,
unpubl. data). This average value holds true in much of the sequence,
except for the three peaks of 65% to 90%, which correspond to succes-
sive dominance by the Platycopina, followed by Krithe spp. and,
finally, the bythocytherid genus Pariceratina in the Paleocene and
lowermost Eocene intervals. These three successive peak values in
the abundance of Platycopina, Krithe, and Pariceratina may indicate
some degree of biological stress within the Ostracoda communities,
possibly as a result of external forces, either physical or chemical.
Indeed, such stress may record the passage of the guyot summit
through the oxygen minimum zone of the Pacific Ocean during the
earliest Cenozoic.

The genus Krithe dominates many of the upper Paleocene assem-
blages (Fig. 3C). During this interval, diversity declines, as does the
abundance of Ostracoda (i.e., number of specimens recovered). The
dominance of Krithe reflects a similarity with many other Cenozoic
deep-sea assemblages. We reject the hypotheses put forward by Pey-
pouquet (1975, 1977, 1979) regarding the relationship between the
morphology of individual Krithe "species" and dissolved oxygen
levels in the ambient water.

As diversity and abundance of Ostracoda decline at the Paleocene/
Eocene boundary, the genus Pariceratina dominates the assemblages
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Figure 1. Location map of Holes 865B and 866B, Leg 143, with 4000 m depth
contour marked.

(Fig. 3D), represented here by a single species, Pariceratina sp. 1.
This species is recorded throughout the sequence and is also known to
occur at Hole 866B, as well as at a number of other Pacific Ocean sites
(Millson, 1987; J.G. Larwood, unpubl. data, 1992; authors, unpubl.
data). Neale (1975) recorded Cretaceratina trispinosa from the Upper
Cretaceous of Western Australia, which is similar in form to Paricera-
tina sp. 1. Following the interval dominated by Pariceratina sp. 1, the
absolute abundance and diversity of the Ostracoda show an increase.

Global paleoceanographical events at the Paleocene/Eocene bound-
ary affected benthic deep-sea foraminiferal assemblages (Eldholm and
Thomas, 1993; Miller et al., 1987; Rea et al, 1990; Thomas, 1990,
1992). These studies indicate that a major paleoceanographical change
occurred, possibly the result of a conversion to a salinity-driven oce-
anic circulation system. It has been suggested that this resulted from a
climatic response to large-scale tectonic events in the North Atlantic
(Rea et al., 1990). Irrespective of the cause of these changes, it is
apparent from this study that benthic Ostracoda on the mid-Pacific
guyots were not isolated from these events.

Lower and Middle Eocene

This interval is marked by a steady increase in diversity and a
stable rate of faunal turnover. Dominance levels are stable and lower
than those recorded in the older part of the sequence. Coincident with
the decline in dominance of Pariceratina in the lower to middle
Eocene is an increase in abundance of the Platycopina. Initially, they
constitute almost 40% of the assemblage; however, from about Zone
NP 12 upward, the Platycopina steadily decline in abundance through
the section, although this trend shows a short-term reverse in the
upper Eocene.

Two Krithe species and four platycopid species are present in the
Paleocene samples, but none of these range into the Eocene. Sub-
sequently, three new species of Krithe and three of Cytherella appear
in the Eocene and the younger part of the sequence. It would appear
that an important evolutionary event occurred within these groups
during the Paleocene/Eocene boundary interval, a period typified in
this section by low abundance, low diversity assemblages dominated
by Pariceratina. The initial reappearance of the Platycopina and the
decline in importance of Pariceratina coincide with the complete
absence of Krithe species. This is remarkable in that Krithe had
previously constituted almost 60% of the fauna. Krithe subsequently
reappears in the uppermost middle Eocene and gradually increases in
abundance throughout the rest of the sequence.

It is possible that the increased abundance of Krithe together with
the concomitant decrease in Platycopina suggest a replacement of the
latter by the former. Platycopids, as filter feeders, are known to have

Ir Mio. Ir Olio- ur Eoc. middle Eocene lower Eocene upper Paleocene Ir Pal.

Mio. Ir Olig. ur Eoc. middle Eocene lower Eocene upper Paleocene Ir Pal.

V "Sr

Ir Mio. Ir Olig. ur Eoc. middle Eocene lower Eocene upper Paleocene Ir Pal.

Ir Mio. Ir Olig. urEoc. middle Eocene lower Eocene upper Paleocene Ir Pal.

Figure 2. Faunal analysis of Ostracoda from Hole 865B. A. Number of
specimens (abundance). B. Simple species diversity (number of species). Solid
line indicates recorded taxa + Lazarus taxa; dotted line indicates recorded
diversity only. C. Percentage of endemism (percentage of species endemic to
this site). D. Number of originations (dotted line) and extinctions (solid line)
that indicate faunal turnover.
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Table 1. Biostratigraphical distribution of Ostracoda recovered from Hole 865B.
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15X-CC, 000-008

Note: Asterisk indicates temporarily absent or "Lazarus" record.

survived periods of dysaerobia better than other taxa (Whalley, 1990;
Boomer and Whatley, 1993; Whatley and Arias, 1993). The gradual
replacement of the Platycopina by Krithe may indicate that the adverse
environmental conditions evident from the impoverished assemblages
of the Paleocene/Eocene boundary interval may have included low-
ered oxygen levels, which would have allowed the Platycopina to
dominate. The amelioration of environmental conditions subsequently
resulted in Krithe thriving at the expense of the filter-feeding platy-
copids. Feeding strategy may also have benefited the platycopids
during periods of up welling over the guyot site as the supply of organic
detritus increased.

Upper Eocene-Lower Miocene

This interval includes an Oligocene unconformity (Zones NP22 to
NP25). Whatever factors brought about this event also resulted in a
marked change in the Ostracoda. The steady increase in diversity,
which occurs through the lower and middle Eocene, accelerates in the
upper Eocene and lower Oligocene sections, as does the increase in
abundance of Ostracoda. In this section (upper Eocene-lower Oligo-
cene), one also sees a peak in the abundance of Krithe.

Sample 143-865B-2H-5, 100-106 cm, immediately below the
unconformity, shows a marked extinction event (24 last appearances).
Following the hiatus, diversity declined from 44 to 23 species, almost
a 50% decrease. Abundances of Ostracoda also decline from about
650 to < 100 individuals per sample. A similar sharp decline in species
diversity is recorded later in the mid-Miocene Ostracoda assemblages
from Horizon Guyot (Larwood and Whatley, 1993). Although the two
events may well be linked, it appears that they were almost certainly
not synchronous. It remains to be seen whether similar changes can
be confidently traced in coeval sections from other Pacific guyots.
Abundances of Ostracoda, diversity, and faunal turnover appear to be
similar in both of the lower Miocene samples studied.

FAUNAL SUMMARY OF HOLE 865B

Rapidly changing assemblages resulted in three different groups
(Platycopina, Krithe spp., and Pariceratina sp. 1) successively domi-
nating the Paleocene-lowermost Eocene assemblages. From low
abundance and low diversity assemblages of the Paleocene/Eocene
boundary interval, diversity and abundance increase steadily through-
out the lower and middle Eocene and accelerate in the upper Eocene
and lower Oligocene. This period also indicates an increase in the
percentage of abundance of Krithe that is mirrored by a decrease in the
percentage of abundance of Platycopina. Marked faunal turnover and
a diversity crash are apparent between the lower Oligocene and the
lower Miocene sequences (the upper Oligocene being absent).

SITE 866

Hole 866B is located on the summit of Huevo Guyot (21° 19.95'N,
174°18.87'E, Fig. 1). The pelagic cap recovered was relatively thin
and consists of 23.5 m of winnowed and reworked sediments that
contain iron-manganese micronodules. Nannofossil and foramin-
iferal biostratigraphies of these pelagic sediments indicate an age
range of lower Paleocene to Quaternary, with several unconformities;
reworking is apparent. Notwithstanding this poor biostratigraphical
control, the stratigraphical distribution of the Ostracoda is presented
in Table 2.

FAUNAL EVOLUTION OF THE OSTRACODA
AT HOLE 866B

This short sequence consists of two distinct intervals: the lower
part (from Samples 143-866B-2M-3, 100-110 cm, to 3M-CC) is
mixed Paleocene to Eocene in age, based on foraminifers and nanno-
fossils, whereas the upper part is Quaternary and possibly Pliocene in
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Table 1 (continued).

Table 2. Biostratigraphical distribution of Ostracoda recovered from Hole 866B.
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age, based on the Ostracoda assemblages; the two intervals are faun-
ally distinct.

Paleocene-Eocene Mixed Assemblage

The Paleocene-Eocene interval begins with a highly diverse as-
semblage dominated by cytherurid taxa (see Table 2). Many of these
species do not occur any higher in the sequence, as reflected by the high
extinction rate in the lowest sample (Fig. 4D). Diversity (Fig. 4B) and
abundance (Fig. 4A) steadily decline through this interval, although

endemism remains steady at between 30% and 50%. Decreasing
diversity was accompanied by steady extinction and low origination
rates, which are mirrored by increasing dominance values (25%-
85%, Fig. 5A). The most abundant species is generally Pariceratina
sp. 1 (Fig. 5D), which peaks in abundance at the lowest abundance and
diversity values, similar to the Paleocene/Eocene boundary interval of
Hole 865B. Krithe is only rarely recorded in this interval (<10%, Fig.
5C), whereas the Platycopina are present in the lowest four samples
and gradually decrease in abundance (always <15%). The Platycopina
then recur in the topmost three Quaternary samples (Fig. 5B).
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Figure 3. Faunal analysis of Ostracoda from Hole 865B. A. Dominance
(percentage constituted by the most abundant species). B. Percentage of
Platycopina (percentage of Platycopina individuals in the sample). C. Percent-
age of Krithe (percentage of Krithe individuals in the sample). D. Percentage
of Pariceratina (percentage of Parkeratina individuals in the sample).

Quaternary

The Quaternary samples are characterized by relatively stable
diversity, abundance, and dominance, with the latter being notably
high at about 60%. Endemism increases steadily in this interval to
peak at 70% (Sample 143-866B-1M-2, 100-106 cm). Pariceratina
sp.l was not recorded in the Quaternary samples; indeed, from the
extensive collections of deep-sea Ostracoda examined at the Univer-
sity of Wales, Aberystwyth, it is not known from sediments younger
than Miocene in the Pacific. Krithe, which dominates the assem-
blages in this part of the sequence, is represented by a single species,
Krithe sp.19.

BIOSTRATIGRAPHY OF OSTRACODA FROM
HOLES 865B AND 866B

Because of their benthic habit, the distribution of podocopid Ostra-
coda is highly dependent upon ambient environmental parameters. The
Ostracoda are not always of value in biostratigraphical correlation, as
is seen in the present study, because many of the taxa are endemic and
migration appears restricted and opportunistic. Some taxa, particularly
those belonging to the cytherurid genera Eucytherura, Cytheropteron,
and Hemiparacytheridea, are represented by both endemic and a few
regional or global pandemic species. Further taxonomic work on many
of these cytherurid taxa is in progress (Ayress, pers. comm., 1993), and
some of these taxa may subsequently prove to be of stratigraphical
value. It has not been possible to provide strong correlation between
the two ODPguyot sites using Ostracoda. At present, we do not intend
to comment on the biostratigraphical details of these assemblages other
than to present the range charts in Tables 1 and 2. Many of the taxa are
illustrated in Plates 1 through 4.

CONCLUSIONS

The Ostracoda recovered from these two sites have added to our
existing knowledge of the Cenozoic Pacific Ocean deep-sea fauna.
Investigation of these new sites has reinforced preliminary findings
that endemism levels are higher on guyots than elsewhere in the deep
seas of this region.

Some degree of faunal instability was observed in the early Ceno-
zoic assemblages. Following the initial drowning phase, a low-diver-
sity and low-abundance "event" occurs in the upper Paleocene to lower
Eocene. Samples in this interval are typically dominated by Paricerat-
ina sp.l, which must have enjoyed some advantage over contempora-
neous species. Indeed, this species appears both widespread and long-
ranging in the Cenozoic of the Indo-Pacific region. Another species
that is pandemic, long-ranging, and occurs in most of the samples
investigated is Pennyella dorsoserrata (Brady, 1880). The majority
of taxa encountered in the present study, however, appear to be
stratigraphically and geographically short ranging.

Assemblage diversity increases steadily from the lower Eocene,
with evidence that a second, possibly regional, event caused a diver-
sity crash during the Oligocene to Miocene. Krithe is abundant from
the upper Eocene to Miocene at Site 865 and exhibits low diversity;
moreover, in cases where more than one species of Krithe occurs in a
sample, one species is overwhelmingly dominant. The high degree of
endemism means that few species can be used for biostratigraphic
correlation. Significant paleoceanographical events, however, are re-
flected in the evolution of the Ostracoda.

Migration of benthic Ostracoda onto and between guyots undoubt-
edly occurred during the Cenozoic (Larwood and Whalley, 1993).
Similarities are observed between these Cenozoic Pacific assemblages
and elements of the Upper Cretaceous faunas described from Western
Australia (Neale, 1975). The southwestern Pacific Ocean has pre-
viously been identified as a center of evolution for many deep-sea
genera (Whatley, 1987). As more information becomes available from
deep-sea sites, it may be possible to infer variations in the depth of the
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Figure 4. Faunal analysis of Ostracoda from Hole 866B. A. Number of
specimens (abundance). B. Simple species diversity (number of species). Solid
line indicates recorded taxa + Lazarus taxa; dotted line indicates recorded
diversity only. C. Percentage of endemism (percentage of species endemic to
this site). D. Number of originations (dotted line) and extinctions (solid line)
that indicate faunal turnover.

Figure 5. Faunal analysis of Ostracoda from Hole 866B. A. Dominance
(percentage constituted by the most abundant species). B. Percentage of
Platycopina (percentage of Platycopina individuals in the sample). C. Percent-
age of Krithe (percentage of Krithe individuals in the sample). D. Percentage
of Pariceratina (percentage of Pariceratina individuals in the sample).
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lysocline in this region, as well as to determine the direction of
ambient bottom currents.
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Plate 1. 1,2. Bairdoppilata sp. 1; Sample 143-865B-3H-CC, 0-8 cm (1) RV ×31 (2) LV ×34. 3,4. Aratrocypris vaccamaris; Sample 143-865B-1H-CC, 5-11
cm (3) RV ×81 (4) LV ×85. 5,6. Argilloecia sp. 2; Sample 143-865B-6H-CC, 0-8 cm, ×61 (5) RV (6) LV. 7. Argilloecia sp. 7a; Sample 143-865B-2H-CC,
0-8 cm, RV ×56. 8. Amtraloecia micra; Sample 143-865B-2H-CC, 0-8 cm, Carapace, left lateral, ×81. 9. Cytherelloidea sp. 1; Sample 143-865B-15X-CC,
0-8 cm, LV ×50. 10,11. Argilloecia sp. 1; Sample 143-865B-6H-CC, 0-8 cm, ×67 (10) RV (11) LV. 12. Propontocypris sp. 1; Sample 143-865B-9H-CC,
0-8 cm, LV ×IOO. 13,14. Cytherella sp. 8; Sample 143-865B-3H-CC, 0-8 cm, ×48 (13) RV (14) LV. 15. Cytherella sp. 2; Sample 143-865B-15X-CC, 0-8
cm, RV ×53. 16, 24. Cytherella sp. 7; (16) Sample 143-865B-9H-CC, 0-8 cm, Male RV ×50 (24) Sample 143-865B-12H-CC, 0-8 cm, Female RV ×50. 17,
18. Cytherella sp. 10; Sample 143-865B-2H-CC, 0-8 cm, ×29 (17) RV, (18) LV. 19, 20. Cytherella sp. 1; Sample 143-865B-13H-CC, 0-8 cm, ×39 (19) RV,
(20) LV. 21,22. Cytherella sp. 6; Sample 143-865B-8H-CC, 0-8 cm (21) Female RV, ×54, (22) Male LV, ×52. 23. Cytherella sp. 11; Sample 143-866B-3M-CC,
6-12 cm, LV ×57.
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Plate 2. 1,2. Krithe sp. 1; Sample 143-865B-2H-CC, 0-8 cm (1) RV ×47 (2) LV ×38. 3,4. Krithe sp. 2; (3) Female LV, Sample 143-865B-2H-CC, 0-8 cm,
×51 (4) Male LV, Sample 143-865B-5H-CC, 0-8 cm, ×50. 5, 6. Krithe sp. 3; (5) Female RV, Sample 143-865B-1H-CC, 5-11 cm, ×47 (6) Male LV, Sample
143-865B-2H-CC, 0-8 cm ×45. 7, 8. Krithe sp. 5; Sample 143-865B-13H-CC, 0-8 cm, (7) RV ×43 (8) LV ×47. 9,10. Krithe sp. 19; Sample 143-866B-
1M-CC, 28-34 cm, (9) Female LV ×47 (10) Male LV ×41. 11, 12. Saida sp. 1; Sample 143-865B-1H-CC, 5-11 cm, (11) RV ×85 (12) LV ×81. 13, 14.
Pariceratina sp. 1; (13) RV, Sample 143-865B-11H-CC, 0-8 cm, ×49 (14) LV, Sample 143-865B-13H-CC, 0-8 cm, ×49. 15. Profundobythere volans; Sample
143-865B-13H-CC, 0-8 cm, LV ×87. 16. Pseudocythere sp. 1; Sample 143-865B-2H-CC, 0-8 cm, RV ×74. 17. Semicytherura cf. S. pulchra; Sample
143-865B-5H-CC, 0-8 cm, LV ×95. 18. Semicytherura sp. 3; Sample 143-865B-11H-CC, 5-11 cm, RV ×93. 19. Ambocy'there sp. 1; Sample 143-865B-
2H-CC, 0-8 cm, LV ×59. 20. Palmoconcha sp. l;Sample 143-865B-1H-CC, 5-11 cm,LV×72. 21. Rimacytheropteron sp. 24; Sample 143-865B-2H-CC,
0-8 cm, RV ×85. 22. Eucytherura sp. 9; Sample 143-865B-14H-CC, 0-8 cm, LV ×89. 23. Pedicythere sp. 22; Sample 143-865B-3H-CC, 0-8 cm, RV ×78.
24. Pedicythere sp. 40; Sample 143-866B-3M-CC, 6-12 cm, LV ×85.
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Plate 3. 1,2. Cytheropteron sp. 8; Sample 143-865B-2H-CC, 0-8 cm (1) RV ×91 (2) LV ×88. 3,4. Aversovalva sp. 7; Sample 143-865B-2H-CC, 0-8 cm
(3) RV ×91 (4) LV ×80. 5, 6. Aversovalva sp. 21; Sample 143-865B-15X-CC, 0-8 cm, ×109 (5) RV (6) LV. 7, 8. Cytheropteron sp. 41; Sample
143-866B-1M-CC, 28-34 cm, ×71 (7) RV (8) LV. 9,10. Cytheropteron sp. 3; Sample 143-865B-2H-CC, 0-8 cm, ×94 (9) RV (10) LV. 11. Cytheropteron
sp. 6; Sample 143-865B-2H-CC, 0-8 cm, RV ×74. 12. Cytheropteron sp. 4; Sample 143-865B-2H-CC, 0-8 cm, RV ×74. 13, 14. Cytheropteron sp. 2;
Sample 143-865B-2H-CC, 0-8 cm (13) RV ×47 (14) LV ×51. 15,16. Cytheropteron sp. 24; Sample 143-865B-6H-CC, 0-8 cm, ×76 (15) RV (16) LV. 17.
Cytheropteron sp. 25; Sample 143-865B-4H-CC, 0-8 cm, LV ×87. 18. Cytheropteron sp. 1; Sample 143-865B-2H-CC, 0-8 cm, ×74 (17) RV (18) LV. 19,
20. Eucytherura sp. 8; Sample 143-865B-5H-CC, 0-8 cm, ×121 (21) RV (22) LV.
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Plate 4. 1, 2. Bradleya sp. 3; Sample 143-865B-1H-CC, 5-11 cm, ×43 (1) RV (2) LV. 3. Henryhowella sp. 21; Sample 143-866B-1M-CC, 28-34 cm, RV
×48. 4. Henryhowella sp. 27; Sample 143-865B-3H-CC, 0-8 cm, RV ×64. 5, 6. Pennyella sp. 1; (5) RV, Sample 143-865B-13H-CC, 0-8 cm, ×54 (6) LV,
Sample 143-865B-14H-CC, 0-8 cm, ×54. 7, 8. Pennyella dorsoserrata; (7) RV, Sample 143-865B-8H-CC, 0-8 cm, ×57 (8) LV, Sample 143-865B-5H-CC,
0-8 cm, ×59. 9. Bathycythere audaxl; Sample 143-866B-1M-CC, 28-34cm, LV fragment ×47. 10. Tongacythere sp. 32; Sample 143-866B-1M-CC, 28-34
cm,LV×38. 11,12.Eucytheruracf.E. calabra; Sample 143-865B-1H-CC, 5-11 cπ‰×lll (11)RV(12)LV. 13. Poseidonamicusanteropunctatus; Sample
143-865B-3H-CC, 0-8 cm, LV ×49. 14. Hemiparacytheridea sp. 30; Sample 143-866B-3M-CC, 6-12 cm, LV ×102. 15, 16. Eucytherura sp. 1; Sample
143-865B-2H-CC, 0-8 cπ‰×lll (15)RV(16)LV. 17. Hemiparacytheridea sp. 14;Sample 143-865B-2H-CC,0-8cm,LV×93. 18. Pennyella dorsoserrata;
Sample 143-866B-1M-CC, 28-34 cm, LV ×47. 19. Hemiparacytheridea sp. 31; Sample 143-866B-2M-CC, 9-15 cm, LV ×102. 20. Hemiparacytheridea
sp. 18; Sample 143-865B-15X-CC, 0-8 cm, LV xl02. 21, 22. Hemiparacytheridea sp. 4; Sample 143-865B-2H-CC, 0-8 cm, ×102 (21) RV (22) LV. 23,
24. Hemiparacytheridea sp. 2; Sample 143-865B-2H-CC, 0-8 cm, ×102 (23) RV (24) LV. 25. Hemiparacytheridea sp. 21; Sample 143-865B-4H-CC, 0-8
cm, RV ×102. 26. Eucytherura sp. 3; Sample 143-865B-2H-CC, 0-8 cm, LV ×ll 1. 27, 28. Eucytherura sp. 7; Sample 143-865B-2H-CC, 0-8 cm, × l l l
(27) RV (28) LV.
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