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5. CRETACEOUS PLANKTONIC FORAMINIFERS AND DEPOSITIONAL ENVIRONMENTS
FROM THE ONTONG JAVA PLATEAU WITH EMPHASIS ON SITES 803 AND 8071

William V. Sliter2 and R. Mark Leckie3

ABSTRACT

Cretaceous planktonic foraminifers from Ocean Drilling Program (ODP) Leg 130 consist of two age groups: one dominantly
Aptian in age and the other dominantly Maastrichtian. The oldest dated sediments from Ontong Java Plateau occur at ODP Site
807 and are assigned to the early Aptian Globigerinelloides blowi Zone. The assemblage correlates closely with Aptian
foraminifers from Deep Sea Drilling Project (DSDP) Site 289 and a younger Aptian assemblage from DSDP Site 288 where
drilling ended before reaching basement. Planktonic foraminifers from ODP Site 803 suggest a late Aptian to early Albian age
and are overlain by radiolarians of late Albian age. These ages are in conflict with a radiometric age of about 90 Ma for basement
at the site. The dominantly Maastrichtian group occurs at Site 807 and consists of poorly preserved, mostly small-sized specimens
that range in age from perhaps the latest Campanian to the Cretaceous/Tertiary boundary. Age assignments are made difficult by
pervasive dissolution and resedimentation that extends into the Paleogene.

Deposition of the Aptian limestone at Site 807 took place at lower bathyal depths beneath the foraminiferal lysocline but above
the calcite compensation depth (CCD). Deposition then continued beneath the CCD until the late Campanian or Maastrichtian
when carbonate sedimentation resumed. Within the Maastrichtian, deposition again took place at lower bathyal depths at or above
the rapidly dropping CCD until the Cretaceous/Tertiary boundary when the CCD apparently rose. Small planktonic foraminifers
accumulated in winnowed and redeposited fine-grained sediments whereas larger planktonic foraminifers were deposited largely
in mass-flow deposits that increase in number upsection through the Maastrichtian. The increased pulses of larger planktonic
foraminifers followed by the abrupt occurrence of laminated sediments, an abundance of small, globular planktonic foraminifers,
and an increase in radiolarians in the latest Maastrichtian likely were the result of northward plate motion into more productive
waters and different current systems. At Site 803, deposition beneath the CCD continued from the earliest sediments above the
basalt until the Eocene. Carbonate sedimentation during the late Albian to early Santonian, however, is recorded atop the plateau
at Site 288.

The extensive hiatuses in the Cretaceous sequence from the Ontong Java Plateau correlate in part with times of widespread
hiatuses in the Pacific Basin. Evidence of pervasive mechanical erosion during the Cenomanian to Santonian and the Campanian
to Maastrichtian on the top of the plateau perhaps were caused by the longitudinal position of the plateau relative to western
boundary currents and eddy effects above the plateau.

INTRODUCTION

Cretaceous planktonic foraminifers were recovered from Sites 803
and 807 drilled on the northern part of the Ontong Java Plateau (Fig.
1) during Ocean Drilling Program (ODP) Leg 130. These and similar
planktonic foraminifers described from Sites 288 and 289 of Deep
Sea Drilling Project (DSDP) Leg 30 (Sliter, 1992) occur in the
sedimentary sequence that directly overlies basement and thus pro-
vide a minimum age for the cessation of volcanism and a means to
interpret the initial depositional environment.

The timing of volcanism that formed the immense Ontong Java
Plateau (>1.5 × 106 km2) recently has come under scrutiny as it
pertains to both the plume initiation model of large oceanic basalt
plateaus (Richards et al., 1991) and the eruptive rate of the oceanic
flood basalt events that apparently occurred within a few million years
(Tarduno et al., 1991; Whitechurch et al., 1992). In addition, the
massive and sudden outpouring of submarine basalts during the
emplacement of large oceanic plateaus may be linked to global
changes in sea level and climate (Caldeira and Rampino, 1990,1991;
Arthur etal., 1990; Larson, 1991a, 1991b; Tarduno etal., 1991).Thus,
establishing the temporal record of volcanism at Ontong Java Plateau,
the world's largest oceanic plateau, offers perhaps the best means to
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investigate the environmental consequences of a major submarine
volcanic event.

The Cretaceous foraminifers and associated biogenic material also
provide a means to assess the initial depositional environment on the
Ontong Java Plateau. Two aspects are of particular interest. First, an
estimation of the water depth of the earliest sediments following the
cessation of volcanism is needed. This is important in determining the
pre- and post-emplacement vertical motion history of the plateau.
Second, and equally important, the sediments record a rare glimpse
of southern mid-latitude paleoceanographic conditions in the Creta-
ceous Pacific Ocean as the plateau moved northward with the Pacific
Plate from a paleolatitude of about 40°S in the Aptian, to about 17°S
in the Maastrichtian (Gordon, 1990).

Here we present the Cretaceous planktonic foraminiferal biostra-
tigraphy and environmental interpretation for Leg 130. Results from
Sites 803 and 807 are compared with those from a reexamination of
samples from DSDP Sites 288 and 289. Primary emphasis is placed
on the oldest samples from the four sites and the younger section from
Site 807. Stratigraphic distributions of Cretaceous foraminifers in
Hole 807C are shown in Tables 1 and 2, selected species are illustrated
in Plates 1-4, and a faunal reference list is given in the Appendix.

METHODS

A total of 91 samples from Leg 130 were examined in thin section
in addition to a few isolated specimens that were derived from crushed
limestone or washed samples. In addition, seven samples from upper
Aptian limestone of Site 289 were crushed and examined for whole
specimens of planktonic foraminifers. Samples for thin sections were
selected randomly throughout most of the cored intervals. Most of the

63



W.V. SLITER, R.M. LECKIE

Table 1. Occurrence of Early Cretaceous foraminifers and radiolarians,
Hole 807C.

5°S -

10°S -

I Solomon Plate

150°E

Figure 1. Location of drilling sites on Ontong Java Plateau that contain
Cretaceous planktonic foraminifers.

sections were cut parallel to the core whereas a few were cut parallel
to bedding and are so indicated on the following tables because the
orientation of the sections affects the character (i.e., species compo-
sition, diversity, specimen size, etc.) of the foraminiferal assemblage
in nonhomogeneous sediments. The strati graphic distribution of
planktonic foraminifers in Tables 1 and 2 is shown by their presence
or absence. For thin section examination, the relative abundance of
planktonic and benthic foraminifers and radiolarians was estimated
by scanning the section at a magnification of about 150× using the
following scale:

A = abundant (>20% of the total assemblage),
C = common (10%),
F = few (5%),
R = rare (1%), and
VR = very rare (<1% or 1-3 specimens)

Preservation was determined qualitatively based on the degree of
dissolution and/or overgrowth exhibited by the planktonic
foraminifer and radiolarian assemblages examined in thin section.
The following scale was used for planktonic foraminifers:

G = good (individual specimens exhibit little dissolution or
recry stallization);

M=moderate (dissolution and recrystallization [overgrowth] of some
individuals is apparent; species identifications are usually not impaired);

P = poor (specimens exhibit strong dissolution and/or recrystalli-
zation; many specimens are represented by relicts or "ghosts" that
make identifications impossible); and

VP = very poor (most specimens are represented by ghosts; species
identifications are rare to very rare; generic identifications may be rare).

Sample notation follows the standard ODP format given as drilling
leg followed by site, core, core type (R = rotary), section, and interval
(centimeters below top of section). The abbreviation "CC" refers to
a core-catcher sample taken from the bottom of the cored interval.

BIOCHRONOLOGY AND GEOCHRONOLOGY

The biozonation used is modified from that of Sliter (1989) for
Cretaceous planktonic foraminifers examined in thin section (Fig. 2).
Species identifications in thin section are based on an evolutionary
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= probably identification. X = present. An asterisk (*) indicates thin section cut horizontal to bedding.

sequence of morphologic criteria recognizable in axial (parallel to the
axis of coiling) or transverse (perpendicular to the axis of coiling)
sections. These include test size and shape, the character of the test
wall and periphery, chamber shape, number and arrangement, and the
forms of ornamentation. The result is a zonal scheme based on the
stratigraphic distribution of planktonic foraminifers that is correlated
to the magneto-geochronology of Harland et al. (1982) and Kent and
Gradstein(1985).

Of particular interest to this study is the age of the lower Aptian
samples, and thus the age of Reversed-Polarity Chron M0 and the
Barremian/Aptian boundary (Fig. 2). The ages of the early Aptian and
Barremian events, however, remain speculative. Previously, in terms
of microfossils, the Barremian/Aptian boundary was defined by the
first appearance of the planktonic foraminifer Hedbergella similis and
the calcareous nannofossils Rucinolithus irregularis and Chiastozy-
gus litterarius following the zonations of Sigal (1977) and Thierstein
(1973), respectively. The Hedbergella similis Zone was followed by
the first occurrence (FO) of the planktonic foraminifer genus Globi-
gerinelloides in the G. duboisi Zone and G. blowi in the succeeding
G. blowi Zone, as shown in Figure 2. Reversed-Polarity Chron M0
was placed in the early Aptian Hedbergella similis Zone following
the study of Channell et al. (1979) and calibrated to 118.2 Ma
according to Harland et al. (1982), who further dated the Barre-
mian/Aptian boundary at 119 Ma.

Recent information has cast doubt on these placements. The
revised time scale of Harland et al. (1990) now places the Hedbergella
similis Zone in the latest Barremian and dates the top of Reversed-
Polarity Chron M0 at 124 Ma and the Barremian/Aptian boundary,
still defined by the first appearance of Chiastozygus litterarius, at
124.5 Ma. Little information is given as to the reasons for revising
the microfossil biostratigraphy (see discussion in Tarduno et al.,
1991). In fact, revision of the Barremian to early Aptian planktonic
foraminiferal datums is required based on new data from Leckie and
Bralower (1991) and Coccioni et al. (1992). Leckie and Bralower
(1991), in a study of Atlantic DSDP and ODP sites, indicate that the
FO of Globigerinelloides is in the early Barremian, whereas the FO
of Rucinolithus irregularis still marks the Barremian/Aptian bound-
ary and the FO of Globigerinelloides blowi remains in the early
Aptian. Furthermore, the FO of Rucinolithus irregularis occurs be-
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fore Reversed-Polarity Chron MO, as was demonstrated for Pacific
DSDP sites by Tarduno et al. (1989). In contrast, Coccioni et al. (1992)
correlate the Hedbergella similis Zone with Chron M2, the Globi-
gerinelloid.es duboisi Zone with Chron Ml, and place the FO of
G. blowi in the late Barremian before the FO of Chiastozygus litter-
arius that continues to mark the Barremian/Aptian boundary based
on a study of the Gorgo Cerbara section in Italy. Importantly, their
study shows that a major part of the G. blowi Zone remains in the
Aptian and continues to include Chron MO. Obviously, further study
is needed to resolve these ambiguities.

The continued placement of Reversed-Polarity Chron MO and at
least a major part of the Globigerinelloides blowi Zone in the early
Aptian is important to this study as our oldest samples are assigned
to the G. blowi Zone. Paleomagnetic data from Site 807 show that the
basalt and overlying limestone are of normal polarity (Tarduno et al.,
1991; Mayer and Tarduno, this volume) and, as dated paleontologi-
cally, likely magnetized early in the long Cretaceous Normal Polarity
Superchron. Further, 40Ar/39Ar ages from basalt at Sites 289 and 807
yield ages that are indistinguishable around a mean of 122 Ma
(Mahoney et al., this volume). Thus, although the geochronologic
ages are similar to those of Harland et al. (1990), we lack the means
at present to correlate the paleontologic datums during the Barremian
and early Aptian. Accordingly, in this paper we continue to use the
correlations of Harland et al. (1982) and Kent and Gradstein (1985).

BIOSTRATIGRAPHY

The biostratigraphy presented here represents the post-cruise
analysis of Holes 803D and 807C and is summarized in Figure 3.
Cretaceous limestone samples with planktonic foraminifers from both
holes are divided into two age groups: a dominantly Aptian group and
a Late Cretaceous group. These two groups are separated by an
interval of red and brown claystone and siltstone that yields radiolar-
ian assemblages of early Aptian and late Albian age at Sites 807 and
803, respectively (Takahashi and Ling, this volume). Similarly, at
DSDP Sites 288 and 289 (Fig. 3), Aptian and Late Cretaceous
assemblages of planktonic foraminifers and calcareous nannofossils
are separated by major hiatuses; however, at Hole 288Athe interven-
ing mid-Cretaceous interval contains planktonic foraminifers (Sliter,
1992). Thus, in this and the following section on depositional envi-
ronments, we based our discussion on the age groupings shown in
Figure 3. Furthermore, we examined the faunal assemblages sepa-
rately in terms of their age and environment although we acknowledge
that the environment on Ontong Java Plateau has exerted an unusually
strong influence on the recovery and composition of the faunas
throughout its history of deposition.

Age and Correlation of the Oldest Sediments

Hole 803D

Hole 8O3D, at a water depth of 3412.2 m, is one of four holes
drilled at Site 803 located about 400 km northeast of DSDP Site 289
on the northeastern margin of the Ontong Java Plateau (Fig. 1).
Seventy-one cores were taken, with Cretaceous sediment and basaltic
basement recovered in Core 130-803D-68R. The top of the basalt is
4043.2 m below the present sea level. The basalt is capped by a
2-cm-thick, layered deposit of questionable hydrothermal origin
(Kroenke, Berger, Janecek, et al., 1991) followed by dark brown
claystone with laminae and several thin layers of radiolarite in Section
130-803D-68R-3 that grade upward into homogeneous claystone
(Fig. 4). The presence of several thin interpülow limestone fragments
that contain recrystallized microfossils (see Hole 807C below) may
indicate a hiatus at the basalt/sediment contact caused by the erosion
of the initial carbonate sediments.

Cretaceous planktonic foraminifers from this hole are limited to
rare specimens of Hedbergella sigali in an assemblage of mostly

agglutinated foraminifers washed from Sample 130-803D-68R-3,
143-145 cm. Hedbergella sigali ranges in age from the Barremian to
the early Albian and is most abundant in the Aptian. An Aptian to early
Albian age for the foraminifers is suggested by both the occurrence
of late Albian radiolarians immediately above in Sample 130-803D-
68R-3, 89-90 cm (Takahashi and Ling, this volume), as well as by
the similarity in lithology of the claystone unit at Site 803 to the upper
part of the corresponding claystone-siltstone unit at Site 807 (Fig. 4).

The paleontologic age of this interval, however, is problematic in
light of the 40Ar/39Ar date of about 90 Ma for basement at Site 803
(Mahoney et al., this volume). Possible reworking of the microfossils
by mass transport events might explain the age discrepancy in this
condensed section. This explanation, however, seems unlikely as it
requires that both the foraminifers and radiolarians, which occur in
separate samples, were reworked in stratigraphic sequence, the oppo-
site of what might be expected (Fig. 3). The condensed nature of the
Cretaceous claystone interval at Site 803 is verified by the position
of the Cretaceous/Tertiary boundary located near Sample 130-803D-
68R-1,46.5 cm, based on calcareous nannofossils (Kroenke, Berger,
Janecek, et al., 1991).

Hole 807C

Hole 807C is one of three holes drilled at Site 807 on the northern rim
of the high plateau (Fig. 1). It is located at a water depth of 2805.7 m
within a shallow basement graben about 0.5 km from the foot wall on the
northern side of the graben. Ninety-three cores were recovered with basalt
encountered in Core 130-807C-74R at 1380 mbelow seafloor (4185.4 m
below present sea level). The basalts are tholeiites and consist mainly of
pillow lavas and thin massive flows with one 28-m massive flow
(Kroenke, Berger, Janecek, et al., 1991). Two thin limestone interbeds
were recovered in Cores 130-807C-82R and -80R. Examination of
limestone samples from Core 130-807C-80R yielded common but very
poorly preserved and recrystallized radiolarians (Table 1).

The stratigraphic sequence overlying the basalt in Cores 130-
807C-74R to -71R consists of moderately bioturbated limestone that
grades upward into claystone and siltstone, as shown in Figure 4.
Planktonic foraminifers are limited to the limestone that occurs in the
top of Section 130-807C-74R-1 and the bottom of Section 130-807C-
73R-2. As shown in Figure 4, the exact meter level of the lowest
limestone above the basalt is unknown, and the sample could have
come from anywhere in the interval between the bottom of Core
130-807C-73R and the top of the basalt. The lithology of the lime-
stone in the two cores differs, however, with that of Core 130-807C-
74R, which is nearly homogeneous with a single, light brown lamina
and some mottling, whereas that of Core 130-807C-73R is distinctly
laminated with red-brown claystone that increases in abundance
upsection. The assemblage from the lowermost limestone, in Sample
130-807C-74R-1, 23-25 cm, is assigned to the early Aptian Globi-
gerinelloides blowi Zone by the presence of the nominal species,
G. gottisi and Hedbergella similis among others, and the probable
occurrence of//, occulta (Table 1). The small size of the specimens
and the low species diversity supports the zonal assignment (Sliter,
1989). Samples from Section 130-807C-73R-CC and -73R-2 again
are dominated by small specimens of Hedbergella with the addition
of rare medium-sized specimens attributed to H. hispaniae. The
presence of these forms suggests an age assignment to the overlying
Leupoldina cabri Zone. The difference in age and lithology clearly
distinguishes the limestone resting on the basalt from that of Core
130-807C-73R. The Aptian age of Section 130-807C-73R-CC is
confirmed by the presence of the calcareous nannofossil Rucinolithus
irregularis that first occurs at the Barremian/Aptian boundary
(Kroenke, Berger, Janecek, et al., 1991).

The limestone in Section 130-807C-73R-2 grades upward into
claystone followed by an interval of claystone and interbedded radio-
larian siltstone that extends from Sections 130-807C-73R-1 to-71R-6
and in turn is followed by more homogeneous claystone. Samples
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Table 2. Occurrence of Late Cretaceous foraminifers and radiolarians, Hole 807C.

Core, section,
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Table 2 (continued).
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Figure 2. Zonation for Cretaceous planktonic foraminifers examined in thin section (modified from Sliter, 1989; Leckie and Bralower, 1991). Magneto-geochro-

nology after Harland et al. (1982) and Kent and Gradstein (1985). KS = Cretaceous zone notation. F = first occurrence, and L = last occurrence. ISEA = reversed

polarity site of Vandenberg et al. (1978).

from the interbedded claystone and siltstone in Cores 130-807C-73R
and -72R are limited to mostly common, recrystallized radiolarians
of early Aptian age (Takahashi and Ling, this volume).

Correlation

Sites 288 and 289, drilled during DSDPLeg 30, recovered Aptian-
aged sediment from Ontong Java Plateau and are shown in Figure 4.
Ages based on planktonic foraminifers examined in thin section pre-
viously were described by Sliter (1992). Here, we briefly reexamine
these data and compare the results to those from Leg 130. At
Hole 28 8 A, drilled in 3000 m of water on the southeastern edge of the

plateau (Fig. 1), the deepest core drilled before the site was abandoned
(3988.5 m below present sea level) contains late Aptian planktonic
foraminifers from the Ticinella bejaouaensis Zone in Sample 30-
288A-30-1, 81-82 cm. The lithology of the core consists of light grey,
laminated limestone interbedded with chert. Similar limestone from
the base of Core 30-288A-29 contains foraminifers from the late Albian
Rotalipora appenninica Zone in Sample 30-288A-29-1,136-139 cm.
Separating these two samples is a hiatus of over 15 m.y. (Fig. 2).

Site 289 was drilled on top of the plateau at a water depth of
2206 m. Basaltic basement was encountered in Core 30-289-132
(3468.5 m below present sea level) overlain by tuff and limestone.
Planktonic foraminifers from the base of the yellowish brown lime-
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Figure 3. Age of Cretaceous sediment recovered from the Ontong Java Plateau. Data from planktonic foraminifers (stipple pattern) and calcareous

nannofossils (diagonal pattern) shown for site or specific hole at site. Cenomanian to Maastrichtian age data for planktonic foraminifers and calcareous
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Figure 4. Age of oldest sediments from Ontong Java Plateau. Black area in core column shows amount of sediment recovered for each core. Cretaceous zone
notation (KS, see Fig. 2) is used in Age/Zone column. Lithology filled in between recovered intervals. TD = total depth.

stone overlying the tuff in Sample 30-289-132-2, 37-40 cm, are
placed in the late Aptian Globigerinelloidesferreolensis Zone (Sliter,
1992). Although the assemblage is very similar in species composi-
tion to those of Hole 807C in Section 130-807C-73-2, the presence
of Leupoldina reicheli indicates a somewhat younger age. Whole
specimens from Sample 30-289-132-1, 21-23 cm, include Globi-
gerinelloides blowi, G. gottisi, Hedbergella hispaniae, and
H. praetrocoidea and likewise are assigned to the Globigerinel-
loidesferreolensis Zone. Core 30-289-131 consists of two sections
of laminated limestone and interbedded chert overlain by an interval
of reddish brown, zeolite-bearing tuff followed in turn by white
limestone at the top of the core. Calcareous nannofossils from the
white limestone yield a late Campanian to early Maastrichtian age
(Shafik, 1975), whereas upper Aptian planktonic foraminifers were
reported from the laminated limestone below the reddish brown tuff
in Sample 30-289-131-1, 145-146 cm (Andrews, Packham, et al.,
1975). The presence of Aptian sediments is confirmed by the recov-
ery of both Ticinella bejaouaensis and Hedbergella trocoidea as
whole specimens in Sample 30-289-131-3, 80-82 cm, which are
assigned to the Ticinella bejaouaensis Zone of latest Aptian age.

Late Cretaceous

Hole 807C

Late Cretaceous planktonic foraminifers from Hole 807C first
appear in the pale green to light brown limestone with claystone
interbeds of Core 130-807C-71R just above the contact with the
underlying claystone and siltstone unit (see Table 2 and summary in

Fig. 5). The basal limestone in Sections 130-807C-71R-2 and -3
contains numerous thin laminae of reddish brown claystone that
become less common upsection through Section 130-807C-70R-3.
Above this interval, the limestone is mostly white, homogeneous, and
bioturbated through Core 13O-8O7C-59R and then is distinctly lami-
nated through Core 13O-8O7C-55R. Assemblages of planktonic fora-
minifers below Core 130-807C-64 consist of rare, poorly preserved,
minute specimens with occasional ghosts of larger specimens (Fig.
6). Larger planktonic foraminifers become increasingly common
upsection and then decrease in abundance near the Cretaceous/Terti-
ary boundary in Core 130-807C-55R. It is important to note that ages
based on the larger planktonic foraminifers, and perhaps all the
planktonic species, must be considered minimal ages because of the
pervasive dissolution and common resedimentation and/or reworking
throughout the cored interval.

The age of the basal limestone and claystone unit is difficult to
determine due to the prevalence of small specimens of Hedbergella
and Globigerinelloides that continue as the background fauna through-
out the Upper Cretaceous section, as well as to the rarity and poor
preservation of larger planktonic foraminifers (Table 2). Species
present include Globigerinelloides messinae, G. subcarinatus, Het-
erohelix glabrans, small specimens of Pseudotextularia elegans and
several hedbergellids that range throughout the Campanian and Maas-
trichtian. The best age information is derived from several poorly
preserved, larger planktonic foraminifers. A specimen questionably
identified as Globotruncanita stuarti was found in Sample 130-807C-
71R-2, 125-127 cm. The presence of this species is important as it
first occurs at the Campanian/Maastrichtian boundary. Somewhat
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Figure 5. Ranges of stratigraphically significant Cretaceous planktonic foraminifers from Hole 807C. Cretaceous zone notation (KS) used for
Aptian planktonic foraminiferal zones. Dashed line = probable identification.
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Figure 6. Photomicrographs of Cretaceous planktonic foraminifers illustrating
progressive stages of carbonate dissolution, Hole 807C; Sample 130-807C-
59R-2, 99-100 cm, all 150× (3 cm = 200 µm). A. Collapsed and partially
dissolved foraminifer. B. Partial ghost of foraminifer with small portions of
wall remaining. C. Ghost of planktonic foraminifer.

higher in Core 130-807C-69R, a specimen is questionably assigned
to Rugoglobigerina hexacamerata, which first occurs in the Glo-
botruncana aegyptiaca Zone. These specimens suggest that the basal
unit is most likely early Maastrichtian in age. Lending support to this
age interpretation is the FO of the calcareous nannofossils Quadrum
gothicum in Section 130-807C-71R-3 and Q. trifidium between Sam-
ples 130-807C-71R-1,37-38 cm, and -70R-CC, which indicate a late
Campanian to early Maastrichtian age range for the basal unit
(Kroenke, Berger, Janecek, et al., 1991).

The first influx of larger planktonic foraminifers occurs in
Cores 130-807C-64R to -63R with Globotruncanella havanensis and
Globotruncanita stuarti, the FO of Pianoglobulina acervulinoides,
and questionable Contusotruncana contusa and Gansserina gansseri.
The rarity, poor preservation, and small size of the "larger" planktonic
foraminifers makes the zonal assignment difficult. The species pres-
ent, however, indicate a middle Maastrichtian age for this interval,
probably within the Gansserina gansseri Zone.

The major influx of large planktonic foraminifers in Cores 130-807C-
61R to -55R is accompanied by Contusotruncana contusa, C. plummerae,
Gansserina gansseri, Globotruncana aegyptiaca, Globotruncanella
petaloidea, Pseudoguembelina excolata, Racemiguembelina sp., Rugo-
globigerina hexacamerata, and questionable Abathomphalus mayaroen-
sis, among others. This assemblage yields a late Maastrichtian age that we
assign to the Abathomphalus mayaroensis Zone.

The Cretaceous/Tertiary boundary was placed at the top of
Core 130-807C-55R between Samples 130-807C-55R-1, 49-50 cm,
and -55R-1,35-36 cm (see Premoli Suva, this volume). Thin sections
from both samples are cut parallel to bedding. Although this orienta-
tion increases the number of axial or spiral views in the section and
thus aids the identification of minute Paleocene species, at the same
time it increases the chance of missing an important layer in this
laminated interval. Nevertheless, the first Paleocene specimens attrib-
uted to Eoglobigerina fringa and elongate heterohelicids that resem-
ble Chiloguembelina occur in Sample 130-807C-55R-1, 35-36 cm,
within an assemblage of small- to medium-sized Cretaceous plank-
tonic species of Globigerinelloides, Heterohelix, Pseudotextularia,
and Hedbergella listed in order of abundance. Above this sample, an
interval of strong dissolution flanks a thin ash layer (Sample 130-
807C-55R-1, 27 cm) and is followed by a flood of small, globular
Cretaceous planktonic species in samples from the top of the core.
This placement of the Cretaceous/Tertiary boundary differs from the
shipboard description that was based on the elevated abundance of
the calcareous dinoflagellate Thoracosphaera in Section 130-807C-
54R-3 (Kroenke, Berger, Janecek, et al., 1991).

Correlation

Correlation of the Upper Cretaceous section from Hole 807C to
similar sections from holes at other sites on Ontong Java Plateau is
problematic (Figs. 3—4). At Hole 803D, the Upper Cretaceous se-
quence is contained within the largely noncalcareous claystone and
siltstone unit. Calcareous nannofossils from the top of the claystone
and siltstone unit define the upper Maastrichtian and an apparently
intact but condensed Cretaceous/Tertiary boundary sequence
(Kroenke, Berger, Janecek, et al., 1991).

At Site 288, the presence of planktonic foraminifers distinguishes
part of the early Maastrichtian, the middle Maastrichtian Gansserina
gansseri Zone, and places the Cretaceous/Tertiary boundary in the
uncored interval between Cores 30-288A-8 and -9 (Andrews, Pack-
ham et al, 1975). Calcareous nannofossils possibly extend the record
into the late Campanian (Shafik, 1975). A similar record was found
at Site 289; however, the Cretaceous/Tertiary boundary reported from
Core 30-289-30 is missing part of both the uppermost Maastrichtian
and basal Paleocene (Andrews, Packham, et al., 1975).

PALEOENVIRONMENT

Interpretation of the Cretaceous depositional environments repre-
sented by the Leg 130 sediments is based on the following criteria:
(1) the taxonomic composition of the foraminiferal assemblages,
(2) the presence of other biogenic constituents, (3) preservation of the
foraminifers and radiolarians, (4) lithology, and (5) sedimentary
structures. In addition to interpreting the paleobathymetric record,
these criteria are used to determine the position of the lysocline and
carbonate compensation depth (CCD), as well as evidence of resedi-
mentation and reworking. The goal is recognition of chemical or
mechanical processes that may have removed or enriched foraminif-
eral species, thereby affecting the paleoecologic and biostratigraphic
interpretation of the foraminiferal assemblages.

In the following discussion, we use the terms "bathyal" and
"abyssal" in the bathymetric interpretations. These terms refer to the
stratified character of both the modern and Cretaceous world ocean
that is reflected in the bathymetric distribution of the biofacies and
the lithofacies. Here we use water depths from 200 to 3500 m for the
bathyal zone and depths greater than 3500 m for the abyssal zone.
The boundary between the bathyal and abyssal realms essentially
defines the top of the CCD in mid-latitude oceans today and is
expressed by the transition between calcareous and noncalcareous
deposits. Here we recognize the boundary by the loss of calcareous
species and the appearance of numerous agglutinated species.
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The bathymetric position of the CCD and the associated dissolu-
tion gradient obviously are affected by ocean productivity, deep-water
circulation, and climatic conditions that have varied through time. For
example, Thierstein (1979) suggests that the CCD in the Cretaceous
Pacific Ocean may have fluctuated between paleodepths of >6 km to
<2.5 km. Furthermore, these data indicate that during deposition of
the claystone and siltstone units of Sites 803 and 807, the CCD stood
as high or higher than 3 km. Fluctuations of the CCD likewise may
have compressed the bathymetric subdivisions of the bathyal zone
that are defined by the boundaries of specific water masses. In our
interpretations, we use 200-500 m for the upper bathyal zone, 500-
1500 m for the middle bathyal zone, and 1500-3500 m for the lower
bathyal zone.

Analyses of the Leg 130 material show that the Cretaceous sedi-
ments were deposited in the lower bathyal to abyssal zones and were
strongly influenced by diagenesis and resedimentation processes. No
shallow-water biogenic material such as orbitolinids, bivalves, echi-
noid fragments, or calcareous algae were recovered.

Aptian-Albian Environments

Hole 803D

Cretaceous foraminifers from the claystone unit in Hole 803D are
limited to two samples. The first assemblage from Sample 130-803D-
68R-3,143-145 cm, consists of a dominantly agglutinated fauna with
very rare, poorly preserved, calcareous species. Present are species of
Glomospirella, Haplophragmoides, Pseudobolivina, and Trocham-
mina that, together with the lithology, indicate deposition at abyssal
water depths below the CCD. The occurrence of this assemblage in
an interval characterized by minor radiolarian-rich layers and milli-
meter-scale laminae suggests that the calcareous foraminifers were
introduced by mass-flow processes (i.e., slow to rapid gravitational
processes). This hypothesis is supported by the second assemblage
from Sample 130-803D-68R-1, 110-112 cm, which comes from an
interval of bioturbated claystone. The abyssal assemblage is totally
agglutinated and, in addition to the above taxa, includes species of
Ammodiscus and Paratrochamminoides. As noted earlier, however,
these abyssal sediments probably were not the earliest sediments
deposited on the basalt. The presence of several thin interpiUow
limestone fragments suggest an initial phase of carbonate sedimenta-
tion above the CCD similar to that of Site 807. All evidence of more
continuous sedimentation, however, was removed during the pre-
sumed hiatus at the basalt/sediment contact.

Hole 807C

Biogenic assemblages from the Aptian limestone of Hole 807C
consist of rare planktonic and benthic foraminifers associated with
very rare radiolarians and fish debris (Table 1). Benthic foraminifers,
distributed homogeneously within the bioturbated limestone, are
represented by flattened agglutinated tubes resembling Bathysiphon,
complex-coiled agglutinated forms resembling Plectorecurvoides,
and calcareous forms that include small, narrow specimens of Den-
talina, other rare nodosariids, and Gavelinella. This assemblage,
especially with the number and kind of agglutinated foraminifers, is
indicative of the lower bathyal zone above the CCD and a water depth
of about 3 km.

Several trends were noticed in the Aptian limestone sequence. An
upward decrease is present in the abundance and preservation of the
foraminifers approaching the overlying claystone and siltstone unit.
This is seen in the number of ghosts of planktonic foraminifers, which
increase from 40% at the base to 80% at the top (Table 1). An upward
increase is also present in the reddish brown claystone layers
(Fig. 7A); fine, brown-colored anastomosing fractures; and brownish
mottled areas. These are interpreted to represent microstylolytic
dissolution seams, healed tensional fractures, and the diagenetic
alteration of burrowed micrite, respectively, caused by the secondary

Figure 7. Photomicrographs of Aptian limestone, and radiolarian-rich
claystone and siltstone unit of Hole 807C; both 30× (3 cm = 1 mm). A. Micritic
limestone with reddish brown, clay-rich solution seams possibly caused by
chemical compaction, Hole 807C, Sample 130-807C-73R-CC. White dots in
both the limestone and clay-rich seams represent Cretaceous foraminifers.
B. Abundant, recrystallized radiolarians in claystone and siltstone unit, Sam-
ple 130-807C-73R-1, 113-115 cm.

effects of diagenesis and chemical compaction. Supporting this inter-
pretation is the equal distribution of planktonic foraminifers and
agglutinated and calcareous benthic foraminifers in both the lime-
stone and the brown mottled areas, and the equal or increased abun-
dance of both planktonic and benthic foraminifers in the claystone
layers. The latter case points to the differential removal of micrite
before the calcareous, although altered, tests of the foraminifers.

A further trend was observed in the increased abundance of radio-
larians that extends from the top of the limestone into the lower part of
the claystone and siltstone unit (Fig. 7B). Within the claystone and
siltstone unit, radiolarians are restricted mostly to the lighter colored
siltstone interbeds, some of which are internally graded with sharp or
scoured contacts, whereas the claystone contains only very rare ghosts
of radiolarians, rare fish debris, and volcanic glass. The presence of the
radiolarian-rich siltstone interbeds records the importance of episodic
mass transport events. Sample 130-807C-71R-3, 57-59 cm, from the
top of the claystone and siltstone unit, contains an exclusively agglu-
tinated fauna and rare fish debris. Benthic foraminiferal taxa include
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Bathysiphon, Rhabdammina, Saccammina, Ammodiscus, Haplophrag-
moides, Trochamminoides, and Pseudobolivina.

These trends, combined with the assemblage analysis, record the
transition from an initial depositional environment beneath the fora-
miniferal lysocline but above the CCD to a position beneath the CCD.
The transition was caused most likely by the subsidence of the
depositional environment as the thermally elevated plateau cooled
and contracted. Alternatively, the transition could have been related
to the elevation of the CCD with rising global sea level during the
mid- and Late Cretaceous or to changes in ocean productivity over
the plateau during the late Albian. Albian to Cenomanian shallowing
of the CCD, however, is not supported by carbonate data from the
Pacific Ocean (Thierstein, 1979), and information on productivity
fluctuations in the mid-latitude Cretaceous Pacific Ocean perhaps
caused by changes in ocean circulation or plate motion is lacking. It
is intriguing to note, however, that the increase in radiolarian abun-
dance, although linked to increased dissolution in the Aptian at
Site 807, may also suggest changes in ocean productivity at this time.

Late Cretaceous Environments
Hole 807C

Upper Cretaceous sedimentation at Site 807 records the reoccur-
rence of environmental conditions favorable to the deposition and
preservation of pelagic carbonate. The micritic limestone sequence is
divided into three major microfacies: (1) a short initial interval of pale
green to light brown limestone with interbeds and laminae of reddish
brown claystone, in which foraminifers are strongly dissolved, sub-
horizontal in distribution, and interspersed with layers or zones of
poorly preserved radiolarians; (2) a long, largely homogeneous inter-
val of white limestone with both bioturbated and nonbioturbated
intervals, occasional limestone clasts and uniformly distributed fora-
minifers (Fig. 8); and (3) a distinctly laminated interval with win-
nowed foraminifers (Fig. 9) that starts abruptly in Core 130-
807C-58R and extends into the Paleogene.

Benthic foraminifers represent a rare but persistent faunal element
in all three microfacies. The assemblages are overwhelmingly cal-
careous and agglutinated species are limited to very rare specimens
of Dorothia, tubular forms, forms that are biserial in the final stage,
and unrecognizable globular specimens. Of the calcareous species,
the dominant assemblage that continues throughout consists of
Aragonia (see Table 2 for distribution; Plate 4, Figs. 6-7), Nut-
tallinella, Gyroidinoides, and Gavelinella. Minor elements include
Praebulimina, Pyramidina, small nodosariids, Osangularia, Pleuro-
stomella, Globorotalites, and Stilostomella in descending order of
abundance. The combined calcareous assemblage is indicative of
lower bathyal environments at or above the CCD but within range of
potential carbonate dissolution.

Several trends apparent in the distribution of planktonic foramin-
ifers and radiolarians are illustrated in Figure 10 and Table 2. In
general, the abundance of planktonic foraminifers increases gradually
through the lower and middle Maastrichtian, reaches a maximum in
the upper Maastrichtian, and declines at the Cretaceous/Tertiary
boundary. Radiolarians show an inverse distribution and are more
abundant in the lower and middle Maastrichtian, disappear in the
upper Maastrichtian, and recur at the Cretaceous/Tertiary boundary.
The most persistent planktonic foraminiferal assemblage found in all
samples consists of small specimens of Hedbergella, Globigerinel-
loides, and Heterohelix, listed in order of abundance (Fig. 8A).
Distinct pulses of larger, better preserved (i.e., whole) planktonic
foraminifers first appear in Core 130-807C-64R and continue upsec-
tion. Below this core, larger planktonic foraminifers occur mostly as
unrecognizable, dissolved, and/or compressed ghosts that initially are
very rare (Fig. 8B) and gradually become more common and better
preserved upsection (Fig. 8C).

We attribute these trends to a combination of interacting variables:
depth variations of the CCD, variations in the mode of sedimentation,

increased carbonate sedimentation, and/or changing ocean currents
caused by the northward transit of the plateau. The rapid deepening
of the CCD through the middle Maastrichtian, noted in much of the
world ocean (Thierstein, 1979; Tucholke and Vogt, 1979), is indicated
by the upward increase in preservation, abundance, and diversity of
planktonic foraminifers and the decrease in radiolarians. Deposition
of the upper Campanian to lower Maastrichtian portion of the se-
quence took place at or near the CCD, with the occurrence of larger
planktonic foraminifers dependent, in part, on the ameliorating effects
of carbonate resedimentation (Figs. 9A-9B). The reversal of these
trends near the Cretaceous/Tertiary boundary (Figs. 9C-9D) indicates
a change in carbonate productivity, sedimentation rates and, perhaps,
a rise in the CCD similar to other sites in the Pacific (Thierstein, 1979).

Variations in the sedimentary processes within the homogeneous
microfacies are shown by the pulses in larger planktonic foraminifers
as well as by the biologic and lithologic character of the limestone.
The abundance of planktonic foraminifers shows considerable fluc-
tuation below the major pulse of larger planktonic foraminifers in
Core 130-807C-61R (Fig. 10). Radiolarian abundance shows an
inverse but even greater amplitude curve for the same interval. We
think that these fluctuations reflect the variation in diagenetic poten-
tial of sediments derived from different accumulation processes and
deposited in the lower bathyal, if not sublysoclinal, environment.

Although typically appearing "homogeneous" in thin section, the
limestone in this interval often contains flattened limestone clasts of
<l mm to 1 cm in length arranged in horizontal to subhorizontal
fashion, as well as occasional laminae. In other sections, the limestone
appears structureless or contains subhorizontal marbling and mot-
tling. Further, although much of the limestone is bioturbated, the
structureless intervals or those that contain clasts generally are not
burrowed. Thus, the homogeneous interval records a variety of accu-
mulation processes from rapid, in the case of the clast-bearing inter-
vals that resulted from debris flows perhaps triggered by slumps or
slides, to slow in the marbled and structureless intervals, which
suggest homogenization caused by slow gravity flow or creep. These
processes appear similar, if not identical, to those interpreted from the
seismic profiles and box cores of near-surface sediment obtained from
the plateau (Berger and Johnson, 1976; Berger et al., 1977). Accord-
ingly, we conclude that the character of the curves shown in Figure 10
reflects the influence of sediment composition, grain size, porosity,
and accumulation rates on the intensity of dissolution in the lower
bathyal environment.

The distribution and preservation of the planktonic foraminifers
also is related to these processes and to the history of winnowing that
is unique to the plateau. We think that the paucity of larger planktonic
foraminifers in the lower part of the homogeneous unit and their
gradual but pulselike increase in abundance upsection is caused more
by the depositional processes than by fluctuations in dissolution. The
presence of dissolution-susceptible taxa such as thin-walled species
of Hedbergella and Globigerinelloides (Douglas, 1971; Sliter, 1992)
throughout the section and the lack of fragments of the thicker walled,
more heavily ornamented larger species, regardless of differences in
chemical composition and porosity of the test, indicate that differen-
tial dissolution was not the primary factor controlling the distribution
of the larger planktonic foraminifers.

Instead, we attribute these differences to the history of current
winnowing and resedimentation that characterizes much of the sedi-
mentary sequence of the plateau since the mid Cretaceous (Andrews,
Packham, et al., 1975; Sliter, 1992). Following this hypothesis, the
pelagic carbonate in the lower part of the homogeneous interval
represents a combination of reworked, fine-grained material derived
from areas of current winnowing that contains the small planktonic
foraminifers, and debris-flow deposits that contain the larger plank-
tonic foraminifers. In fact, the distribution of the larger forms tends
to correlate with the clast-bearing intervals. The pulses of the larger
planktonic foraminifers in the middle and upper Maastrichtian pre-
sumably are derived from the increased sedimentation of pelagic

74



CRETACEOUS PLANKTONIC FORAMINIFERS

Figure 8. Photomicrographs of homogeneous microfacies from the Cretaceous sequence of Hole 807C; all 30× (3 cm = 1 mm). A. Homogeneous microfacies with
minute planktonic foraminifers, Sample 130-807C-67R-4, 102-104 cm. B. Homogeneous microfacies with background of minute planktonic foraminifers and rare
ghosts of larger planktonic foraminifers; Sample 130-807C-63R-4, 57-59 cm. C. Homogeneous microfacies with broad size range of planktonic foraminifers;
Sample 130-807C-59R-1, 77-78 cm.

carbonate on top of the plateau and the subsequent slumping along
the margins as the plateau migrated northward into more carbonate
productive waters. Significantly, the lower bathyal benthic assem-
blage is also found in these pulses, with only subtle changes in
abundance and the addition of rare specimens and fragments of larger
nodosariids. The degree of subtlety implies that the resedimented
material also originated at bathyal water depths.

The abrupt appearance of laminated sediments in the upper
Maastrichtian, on the other hand, likely results from passage of the
site into a new current regime at a paleolatitude of 17°S (Gordon,
1990), and the subsequent increase in sediment redistribution. Al-
though the trend toward smaller, globular planktonic foraminifers of
the genera Globigerinelloides, Hedbergella, Heterohelix, and
Pseudotextularia in the laminated interval could result from hydro-
logic sorting, we think the trend more likely resulted from the onset
of increasingly eutrophic conditions, especially when combined
with the recurrence of radiolarians.

HIATUSES

Hiatuses in the Cretaceous sequence from the Ontong Java Plateau
are among the most extensive yet known from the vast Cretaceous
Pacific Basin (Sliter, 1992; Kroenke et al., this volume). The impor-
tance of documenting the hiatuses is to determine those that are
regional in extent and caused by local tectonic events or bottom

currents vs. those that are widespread and caused by major changes
in ocean circulation and chemistry. The hiatuses from the Ontong Java
Plateau correlate with stratigraphic intervals in the Pacific that contain
hiatuses recognized throughout the basin (Sliter, 1992). These include
the late Aptian and Albian, Cenomanian to Turanian, Santonian to
middle Campanian, and late Maastrichtian.

The intriguing aspect of the hiatuses from the Ontong Java
Plateau is their stratigraphic extent, as shown in Figure 3. This has
important bearing on the early history of the plateau in terms of the
bathymetry and the paleoceanography of the mid-latitude waters
traversed by means of plate motion. The best dated hiatuses occur
within the carbonate sequence at Site 288 from the southern portion
of the plateau (Fig. 1). A major hiatus over 15 m.y. long that includes
most of the Albian occurs between Cores 30-288A-29 and -30 (Fig.
3). Following this hiatus, sedimentation continued without major
breaks throughout the Cenomanian to the lower Santonian, based on
the presence of current-winnowed and reworked planktonic fora-
minifers. The next major hiatus occurs within Core 30-288A-12 and
includes much of the Santonian and Campanian (Andrews, Pack-
ham, et al., 1975). Finally, the uppermost Maastrichtian may be
missing based on the calcareous nannofossils (Shafik, 1975), al-
though the boundary falls in the uncored interval between Cores
30-288A-8 and -9.

At Site 289, in contrast, a major hiatus extends from the late Aptian
to the late Campanian (Fig. 3). The lowermost limestone in Cores 30-
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Figure 9. Photographs of laminated microfacies of Hole 807C showing sorting caused by resedimentation and pervasive dissolution; (A-B) 30× (3 cm = 1 mm);
(C) 60× (3 cm = 500 µm). A. Layers of mostly medium- and small-sized planktonic foraminifers with globular chambers; Sample 130-807C-58R-1, 33-35 cm.
B. Faint layers of small globular planktonic foraminifers with numerous ghosts and abundant fragments; Sample 130-807C-56R-3,13-15 cm. C. Dissolution facies
in uppermost Maastrichtian near the Cretaceous/Tertiary boundary showing small globular planktonic foraminifers and abundant ghosts and fragments;
Sample 130-807C-55R-1, 103-105 cm.

289-132 and -131-2 is middle to late Aptian in age whereas that of
Core 289-131-1 is late Campanian. The mid Cretaceous, however,
appears to be missing at Site 289 and may be condensed in the reddish
brown tuff or, more likely, involved with an extended hiatus. The
Upper Cretaceous sequence ranges from upper Campanian to middle
Maastrichtian with an upper Maastrichtian hiatus found in Core 30-
289-122. The major difference between Sites 288 and 289 is the
fivefold thicker Cretaceous sequence at Site 288. Although the mid-
Cretaceous interval at Site 288 is over 500 m below that of Site 289
in terms of depth below present sea level, the margin location of Site
288 protected the redeposited sediments, whereas those of Site 289
on top of the plateau were eroded or removed by bottom currents.

Thus, the extended hiatuses at Sites 803 and 807 are more similar
to those of Site 289 than to those of Site 288 or to other sites in the
Pacific Basin. Although the Cretaceous sequence at Site 807 is
somewhat thicker than that at Site 289, the greatly condensed se-
quence at Site 803 is ten times thinner. The recovery of late Albian
radiolarians from Hole 803D, therefore, provides the only biostrati-
graphic date from the Albian to Maastrichtian time interval at
Sites 803 and 807. We think that the lack of Cenomanian to Cam-
panian sediments at these sites, which were paleobathymetrically
deeper than Site 289, resulted from chemical rather than mechanical
erosion. Regardless, erosion during this widespread hiatus took place
at both intermediate and deeper water depths throughout the world
ocean (Sliter, 1976).

CONCLUSIONS

The oldest dated sediments from the Ontong Java Plateau were
recovered from Site 807 and are assigned to the Globigerinelloides
blowi Zone of early Aptian age. Uncertainty in the exact meter level of
the lowest limestone sample may indicate that oldest sediments over-
lying the basalt were not recovered. The Aptian age of the limestone
from Site 807 is very similar to that of Site 289, but it is older than that
of Site 288 where drilling ended before reaching basement.

The age of the oldest sediments at Site 803 is problematic. An
Aptian to early Albian age is suggested by the foraminifers from the
basal claystone, and radiolarians from overlying sediment yield a late
Albian age. These ages conflict with a radiometric age of about 90 Ma
for the basaltic basement. The presence of interpülow limestone may
suggest a hiatus at the basalt-sediment contact.

Deposition of the basal limestone at Sites 289, 807, and possibly
803 took place at lower bathyal depths below the foraminiferal
lysocline but above the CCD. No evidence of reworked shallow-water
biogenic material was found in the Leg 130 Cretaceous samples.
Sediments at Site 807 record the transition to deposition beneath the
CCD that is most likely related to thermal subsidence of the plateau
and to a rise in the global CCD during the mid-Cretaceous.

Deposition at Site 807 continued beneath the CCD until the
Maastrichtian or possibly the latest Campanian. At Site 803, depo-
sition continued beneath the CCD until the Eocene although an appar-
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Figure 10. Relative abundance of planktonic foraminifers and radiolarians, and size distribution and preservation of larger planktonic foraminifers at Hole 807C.
Abundance: VR = very rare, R = rare, F few, C = common, and A = abundant. Other symbols as in Figure 5.

ently complete Cretaceous/Tertiary boundary is recorded in the clay-
stone sequence by dissolution-resistant calcareous nannofossils. The
presence of planktonic foraminifers from Site 288, however, demon-
strates that sedimentation above the CCD took place on top of the
plateau from the upper Albian to the lower Santonian.

Microfossils from Site 807 record a rapid drop in the CCD through
the Maastrichtian and then a possible rise at the Cretaceous/Tertiary
boundary. Throughout this interval, deposition took place at lower
bathyal depths. Small planktonic foraminifers accumulated in redepos-
ited fines derived from current winnowing atop the plateau whereas
sorted, larger planktonic foraminifers were derived largely from re-
peated mass transport events. The increase in the pulses of larger
planktonic foraminifers followed by the occurrence of laminated sedi-
ments, a marked increase in small, globular planktonic foraminifers,
and an increase in radiolarians in the latest Maastrichtian suggests
migration into more vigorous and productive subequatorial waters as
a result of northward plate motion.

Hiatuses on Ontong Java Plateau, although extended by regional
conditions, correlate with times of widespread hiatuses in the Pacific
Basin. These include the late Aptian to late Albian, Cenomanian to

Turonian, Santonian to middle Campanian, and late Maastrichtian.
The extended Aptian to Maastrichtian hiatus at Site 807 and the
Cenomanian to Maastrichtian hiatus at Site 803 were the result of
carbonate dissolution. The Santonian to late Campanian hiatus at
Site 288 and the longer hiatus at Site 289 were caused by mechanical
erosion on top of the plateau. The extent of the hiatuses attributed to
mechanical erosion and the pervasive winnowing and reworking of
foraminifers from Ontong Java Plateau compared with other Pacific
sites may have resulted from the longitudinal position of the plateau
relative to western boundary currents in the Cretaceous Pacific Ocean.
In addition, mesoscale eddies and internal waves in the water column
above the plateau likely contributed to the mechanical erosion during
times of increased current flow.
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APPENDIX

Faunal Reference List

Abathomphalus mayaroensis (Bolli) = Globotruncana mayaroensis Bolli
Contusotruncana contusa (Cushman) = Pulvinulina area Cushman var. con-

tusa Cushman
Contusotruncana fornicata (Cushman) = Globotruncana fornicata Cushman
Contusotruncana patelliformis (Gandolfi) = Globotruncana (Globotruncana)

contusa (Cushman) subsp. patelliformis Gandolfi
Contusotruncana plummerae (Gandolfi) = Globotruncana (Globotruncana)

fornicata Plummer subsp. plummerae Gandolfi
Gansserina gansseri (Bolli) = Globotruncana gansseri Bolli
Globigerinelloides alvarezi (Eternod Olvera) = Planomalina alvarezi Eter-

nod Olvera
Globigerinelloides blowi (Bolli) = Planomalina blowi Bolli
Globigerinelloides duboisi (Chevalier) = Globigerinella duboisi Chevalier
Globigerinelloides ferreolensis (Moullade) = Biticinella ferreolensis

Moullade
Globigerinelloides gottisi (Chevalier) = Globigerinella gottisi Chevalier
Globigerinelloides maridalensis (Bolli) = Planomalina maridalensis Bolli
Globigerinelloides messinae (Brönnimann) = Globigerinella messinae mess-

inae Brönnimann
Globigerinelloides prairiehillensis Pessagno
Globigerinelloides subcarinatus (Brönnimann) = Globigerinella messinae

subcarinata Brönnimann
Globotruncana aegyptiaca Nakkady
Globotruncana area (Cushman) = Pulvinulina area Cushman
Globotruncana bulloides Vogler
Globotruncana hilli Pessagno
Globotruncana linneiana (d'Orbigny) = Rosalina linneiana d'Orbigny
Globotruncana mariei Banner and Blow
Globotruncana ventricosa White
Globotruncanella havanensis (Voorwijk) = Globotruncana havanensis Voorwijk
Globotruncanellapetaloidea (Gandolfi) = Globotruncana (Rugoglobigerina)

petaloidea Gandolfi subsp. petaloidea Gandolfi
Globotruncanita stuarti (de Lapparent) = Rosalina stuarti de Lapparent
Globotruncanita stuartiformis (Dalbiez) = Globotruncana (Globotruncana)

elevata Brotzen subsp. stuartiformis Dalbiez
Gublerina robusta de Klasz
Guembelitria cretacea Cushman
Hedbergella delrioensis (Carsey) = Globigerina cretacea d'Orbigny var.

delrioensis Carsey
Hedbergella hispaniae Longoria
Hedbergella holmdelensis Olsson
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Hedbergella monmouthensis (Olsson) = Globorotalia monmouthensis Olsson
Hedbergella occulta Longoria
Hedbergella praetrocoidea Kretzschmar and Gorbatchik
Hedbergella sigali Moullade
Hedbergella similis Longoria
Hedbergella trocoidea (Gandolfi) = Anomalina lorneiana (d'Orbigny) var.

trocoidea Gandolfi
Heterohelix glabrans (Cushman) = Guembelina glabrans Cushman
Heterohelix globulosa (Ehrenberg) = Textularia globulosa Ehrenberg
Heterohelix pulchra (Brotzen) = Guembelina pulchra Brotzen
Heterohelix striata (Ehrenberg) = Textularia striata Ehrenberg

Leupoldina reicheli (Bolli) = Schackoina reicheli Bolli
Planoglobulina acervulinoides (Egger) = Guembelina acervulinoides Egger
Pseudoguembelina costulata (Cushman) = Guembelina costulata Cushman
Pseudoguembelina excolata (Cushman) = Guembelina excolata Cushman
Pseudotextularia elegans (Rzehak) = Cuneolina elegans Rzehak
Rugoglobigerina hexacamerata Brönnimann
Rugoglobigerina rugosa (Plummer) = Globigerina rugosa Plummer
Shackoina multispinata (Wickenden) = Hantkenina multispinata Cushman

and Wickenden
Ticinella bejaouaensis Sigal
Trinitella scotti Brönnimann
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Plate 1. Thin section photomicrographs of Cretaceous planktonic foraminifers from ODP Hole 807C and DSDP Site 289. Figures 1-2, 5-9, and 12 are 150×
(3 cm = 200 µm); Figures 3-4, 10-11, and 13 are 300× (3 cm = 100 µm). 1, l.Pseudotextulαriα elegαns (Rzehak); (1) edge section, Sample
130-807C-59R-CC; (7) transverse section, Sample 130-807C-59R-2, 99-100 cm. 2. Heterohelixpulchrα (Brotzen), lateral section, Sample 130-807C-59R-
1, 77-78 cm. 3. Heterohelix striαtα (Ehrenberg), edge section, Sample 130-807C-59R-CC. 4-5. Heterohelix globulosα (Ehrenberg); (4) edge section,
Sample 130-807C-64R-2, 7-9 cm; (5) edge section, Sample 130-807C-64R-1, 64-66 cm. 6. Heterohelix glαbrαns (Cushman), edge section, Sample
130-807C-59R-CC. 8,12. Pseudoguembelina costulata (Cushman); (8) transverse section showing prominent costae, Sample 130-807C-59R-1,77-78 cm;
(12) view of lateral surface, Sample 130-807C-59R-CC. 9, 13. Planoglobulina acervulinoides (Egger); (9) oblique transverse section of late stage with
chamber proliferation in single plane, Sample 130-807C-61R-1, 50-52 cm; (13) edge section showing thickened wall of early biserial stage and later planar
stage, Sample 130-807C-59R-1, 77-78 cm. 10. Globigerinelloides ferreolensis (Moullade), axial section, Sample 30-289-132-2, 37-40 cm. 11. Globi-
gerinelloides prairiehillensis Pessagno, axial section, Sample 130-807C-61R-2, 50-52 cm.
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14
Plate 2. Thin section photomicrographs of Cretaceous planktonic foraminifers from ODP Hole 807C and DSDP Site 289. Figures 1 and 4-5 are 150× (3 cm =
200 µm); Figures 2-3 and 6-14 are 300× (3 cm = 100 µm). 1-2. Globigerinelloides alvarezi (Eternod Olvera), axial sections; (1) Sample 130-807C-59R-1,
77-78 cm; (2) small specimen, Sample 130-807C-67R-2,46-48 cm. 3. Globigerinelloides blowi (Bolli), axial section showing aperture, Sample 130-807C-73R-
2, 115-117 cm. 4-5. Globigerinelloides messinae (Brönnimann), axial sections, Sample 130-807C-60R-CC. 6. Globigerinelloides subcarinatus (Brönni-
mann), axial section, Sample 130-807C-60R-CC. 1. Hedbergella hispaniae Longoria, axial section, Sample 130-807C-73R-CC. 8. Hedbergella similis
Longoria on left, Globigerinelloides gottisi (Chevalier) on right, axial sections, Sample 130-807C-74R-1, 23-25 cm. 9. Hedbergella sp. cf. H. occulta Longoria,
transverse section, Sample 130-807C-74R-1,23-25 cm. 10. Hedbergella praetrocoidea Kretzschmar and Gorbatchik, transverse section, Sample 30-289-132-2,
37-40 cm. 11. Hedbergella holmdelensis Olsson, axial section, Sample 130-807C-65R-CC. 12. Hedbergella sigali Moullade, axial section, Sample 130-807C-
74R-1, 23-25 cm. 13. Hedbergella monmouthensis (Olsson), axial section, Sample 130-807C-59R-CC. 14. Hedbergella delrioensis (Carsey), axial section,
Sample 30-289-132-2, 37-40 cm.

81



W.V. SLITER, R.M. LECKIE

Plate 3. Thin section photomicrographs of Cretaceous planktonic foraminifers from ODP Hole 807C. All axial sections. All except Figure 3, 150× (3 cm =
200 µm); Figure 3, 60× (3 cm = 500 µm). 1. Globotruncana linneiana (d'Orbigny), Sample 130-807C-59R-CC. 2. Gansserina gansseri (Bolli), Sample
130-807C-59R-CC. 3. Contusotruncana contusa (Cushman), Sample 130-807C-57R-CC. 4. Contusotruncana fornicata (Cushman), Sample 130-807C-
57R-CC. 5. Contusotruncana patelliformis (Gandolfi), Sample 130-807C-59R-CC. 6. Globotruncana bulloides Vogler, Sample 130-807C-60R-1, 4-5 cm.
7. Globotruncana hilli Pessagno, Sample 130-807C-58R-1, 33-35 cm. 8. Globotruncana aegyptiaca Nakkady, Sample 130-807C-58R-1, 33-35 cm.
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Plate 4. Thin section photomicrographs of Cretaceous planktonic and benthic foraminifers from ODP Hole 807C. All except Figure 8, 150× (3 cm = 200 µm);
Figure 8, 300× (3 cm = 100 µm). 1. Globotmncanita stuartiformis (Dalbiez), axial section, Sample 130-807C-58R-1, 33-35 cm. 2. Globotmncanita stuarti
(de Lapparent), axial section, Sample 130-807C-58R-1, 33-35 cm. 3. Rugoglobigerina hexacamerata Brönnimann, axial section, Sample 130-807C-60R-CC.
4. Rugoglobigerina rugosa (Plummer), axial section, Sample 130-807C-55R-2, 93-95 cm. 5. Globotruncanella petaloidea (Gandolfi), axial section, Sample
130-807C-57R-CC. 6-7. Aragonia sp.; (6) edge section illustrating characteristic sutural extensions, Sample 130-807C-61R-CC; (7) lateral section, Sample
130-807C-57R-CC. 8. Globotruncanella havanensis (Voorwijk), axial section, Sample 130-807C-60R-CC.
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Plate 5. 1-2. Ticinella (?) bejaouaensis Sigal, umbilical and side views, Sample 30-289-131-3, 80-82 cm, 150×. 3-4. Hedbergella trocoidea (Gandolfi), side
and umbilical views, Sample 30-289-131-3, 80-82 cm, 200×. 5-8. Hedbergella praetrocoidea Kretzschmar and Gorbatchik, umbilical and side views, Sample
30-289-132-1, 21-23 cm, 200×. 9-12. Globigerinelloides blowi (Bolli), side and edge views, Sample 30-289-132-1, 21-23 cm; (9-10) 200×; (11-12) 300×.
13-14. Globigerinelloides gottisi (Chevalier), side and edge views, Sample 30-289-132-1, 21-23 cm, 300×. 15-16. Globigerinelloides sp. cf. G. gottisi
(Chevalier), side and edge views, Sample 30-289-132-1, 21-23 cm, 200×. 17-18. Hedbergella sp. cf. H. infracretacea (Glaessner), umbilical and side views,
Sample 30-289-132-1, 21-23 cm, 200×. 19. Hedbergella sp. cf. H. excelsa Longoria, umbilical view, Sample 30-289-132-1, 21-23 cm, 200×.
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