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18. EOCENE THROUGH QUATERNARY PLANKTONIC FORAMINIFERS FROM THE
NORTHWEST PACIFIC, LEG 126!

Yvonne Herman?

ABSTRACT

Eocene through Quaternary planktonic foraminifers were identified in cores recovered during Leg 126. Turbidites and volcanic
ash beds are intercalated with hemipelagic sediments. Preservation of foraminifers is variable, ranging from excellent to poor and
appears to have been affected by fluctuations in the carbonate compensation depth (CCD), depth of burial, changes in bottom
water temperature, current velocity, sediment accumulation rates and seafloor topography. Preservation of foraminifers in
Quaternary sediments is generally good, however, species abundance varies by a factor of 10°-10° and reflects dilution by
volcanogenic as well as terrigenous constituents and cannot be used for paleoceanographic reconstructions. In pre-Quaternary
deposits planktonic foraminiferal tests frequently exhibit dissolution effects; biostratigraphic zonation and placement of zonal
boundaries is difficult owing to hiatuses, dissolution facies, extraneously deposited sediments, and discontinuous coring. The
Eocene foraminiferal faunas include specimens of the Globorotalia cerroazulensis plexus, markers of Zone P16 as well as
Globigerina senni and Globigerinatheka spp., which became extinct before the end of the Eocene. Six hiatuses and/or dissolution
periods, probably reflecting global cooling events and/or changes in oceanic circulation patterns were recorded at Site 792.

Recrystallized, poorly preserved, possibly reworked Eocene species (Globigerina senni and Globigerapsis sp.) were recorded in

sediments at Site 793.

INTRODUCTION

On Leg 126 of the Ocean Drilling Program (ODP), the JOIDES
Resolution drilled 19 holes in the northern part of the Izu-Bonin Arc. In
Quaternary sequences, faunal abundance varies by a factor of 10°-10°,
reflecting mainly dilution by volcanogenic as well as terrigenous con-
stituents, and therefore could not be used for paleotemperature recon-
structions. The biostratigraphic usefulness of planktonic foraminifers in
pre-Quaternary sequences was limited by rare occurrences and poor
preservation within dissolution facies, by hiatuses, by extraneously de-
posited sediments, and by discontinuous coring. Because species ranges
vary with region and/or author, whenever possible I used the northwest
Pacific zonations (Keller, 1978, 1979a, 1979b, 1980a, 1980b, 1980c,
1981a, 1981b, 1983) except for intervals where dissolution or hiatuses
were indicated.

METHODS

Approximately 10-15 cm? of sediments were wet sieved through
a 250-mesh screen (63 um). Unconsolidated sediments were soaked
in a 2% Na,CO, solution and further disaggregated in an ultrasonic
bath cleaner for 20-30 s. For consolidated sediments the following
procedure was used: The sample was heated in an oven at 75°-85° C
for 8-10 days to eliminate the pore water, then cooled and covered
with kerosene. After the kerosene had penetrated the pore space
(about 24 hr), it was decanted and the sample covered with water.
Considerable tension is produced in the pores when the water reacts
with the kerosene, and the rock disaggregates. Hard shales, argil-
laceous sandstones, and limestones required further disaggregation:
these samples were covered with a 30% H,0, solution to which
Calgon was added and then heated. The last step had to be repeated
several times for numerous samples. In Quaternary sequences, the
coarse fraction, covering a 60-cm? tray, was examined in samples
containing > 1000 specimens. However, in numerous samples com-
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posed mainly of pumice or other nonbiogenic clasts, 15-20 trays were
scanned for foraminiferal tests. Some of the nearly barren intervals
contain few, poorly preserved, often unidentifiable specimens. Faunal
abundance varied by a factor of 10°~10° and was not recorded because
it reflects mainly dilution by volcanogenic as well as terrigenous
constituents (Tables 1-5). Pre-Quaternary sequences contain cor-
roded Neogene and Paleogene foraminifers.

PLANKTONIC FORAMINIFERS

All sites were drilled beneath the Kuroshio Current, which dis-
places isotherms northward. The foraminiferal assemblages in the
study area belong to the Tropical Faunal Province (Bé, 1977).

In Tables 1-5, species are listed in order of increasing temperature of
habitat: the lowest numbers corresponding to the coolest water or sub-
surface taxa. The distribution of several species is not unequivocally
correlatable to temperatures. For example, Globigerina bulloides, Glo-
bigerina quinqueloba, Globoquadrina dutertrei, and Globigerinita glu-
tinata have been found below both warm- and cold-water masses.
According to Coulbourn et al. (1980), these species tend to follow
concentrations of nutrients and may be opportunistic taxa, occupying
environments unfavorable to other species. The distribution of Globoro-
talia inflata is also not related to temperature of habitat (Coulbourn et al.,
1980). Compared to the composition of tropical assemblages in the
overlying surface water (Bé, 1977), seafloor associations are enriched in
solution-resistant forms such as Globorotalia inflata, Globoquadrina
dutertrei, G. tumida, and G. menardii.

Biostratigraphy

Quaternary

The evolutionary appearance of Globorotalia truncatulinoides
from its immediate ancestor Globorotalia tosaensis at the base of the
Olduvai (1.88 Ma) magnetic event was proposed by Banner and Blow
(1965) to mark the Pliocene/Pleistocene boundary. Published radio-
metric dates suggest that the Pliocene/Pleistocene boundary is <2 Ma
(Berggren et al., 1985). Within the numerical zonal scheme of Blow
(1969), this limit corresponds to the N21/N22 boundary. The range
of dates in the equatorial north Pacific and the northwest Pacific for
the first occurrence (FO) of G. truncatulinoides is ca. 1.65-1.88 Ma
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(Thompson and Sciarrillo, 1978; Keller, 1978). In this study the FO
of G. truncatulinoides defines the Zone N21/N22 limit, namely the
Pliocene/Pleistocene boundary.

Pre-Quaternary Zonation

Planktonic foraminiferal zonation and placement of zonal bounda-
ries was difficult, owing to hiatuses, extraneously deposited sedi-
ments, dissolution, facies, and discontinuous coring.

Site 787

Site 787 is located on the eastern edge of the Izu-Bonin forearc
sedimentary basin, in the axis of Aoga Shima Canyon at 32°22.50'N,
140°44.64E, 3259 m below sea level (mbsl) (Fig. 1) (Taylor, Fujioka,
etal.,, 1990, pp. 63-96). Two holes were drilled at Site 787.

Hole 787B

Planktonic foraminiferal abundance at Site 787 reflects dilution
by volcanogenic components, claystones, siltstones, and sandstones
(Taylor, Fujioka, et al., 1990, pp. 63-96); their distributions in Hole
787B is shown in Table 1. The biostratigraphic usefulness of plank-
tonic foraminifers in sedimentary sequences older than ca. 1.88 Ma
was limited by rare occurrences and the poor preservation of species.

Species distribution in Samples 126-787B-1R-CC, -2R-CC, and
-3R-CC is shown in Table 1. Neither “pink™ Globigerinoides ruber
nor Globorotalia tosaensis were observed in these samples, suggest-
ing that the age of Sample 126-787B-3R-CC is > 0.2 Ma (Keller,
1979a; Thompson et al., 1979). The presence of Globorotalia trun-
catulinoides in Sample 126-787B-3R-CC indicates that the fauna was
deposited < 1.88 Ma. A hiatus exists between Samples 126-787B-3R-
CC and -4R-CC, 1-3 cm. Parts of Zones N21 and N20 are missing.
Samples 126-787B-4R-CC, 1-3 c¢m, and -4R-CC are characterized
by the presence of Globorotalia margaritae s (sinistral), G. crassa-
conica, G. conoidea, G. multicamerata d (dextral), G. tumida d G.
cf. crassaformis, Globoquadrina venezuelana, G. altispira, Globi-
gerina spp., Globigerinoides spp., and Sphaeroidinella dehiscens.
They are assigned to Zones N18-N19. Globorotalia conoidea disap-
pears in the upper part of Zones N19 in the northwest Pacific (Keller,
1979b), ca. 3.5 Ma. The extinction of G. margaritae in northwest
Pacific DSDP cores also occurred ca. 3.5 Ma (Keller, 1978, 1979a).
It has been suggested that the last occurrence (LO) of this taxon in the
north Pacific occurred ca. 4.40 Ma (COSOD 11, 1987); this age should
be viewed with caution as it does not support other results (see Keller,
1979a; Bolli and Saunders, 1985, and references therein; Kennett and
Srinivasan, 1983, and references therein).

Another hiatus was recorded between Samples 126-787B-4R-CC
and -5R-CC; the latter sample contains specimens of Globorotalia
plesiotumida (LO mid Zone N19), Globigerinoides obliquus extre-
mus, and Globigerinoides conglobatus as well as numerous long-
ranging taxa. The FO of these three species in DSDP northwest Pacific
cores occurs ca. 7 Ma near the boundary between Zones N16/N17
(Keller, 1978, 1979b). Sample 126-787B-5R-CC was assigned to the
lower part of Zone N17 (Berggren etal., 1985). Species that have their
FO ca. 6 Ma during mid Zone N 17, such as solution-resistant Pulleni-
atina primalis and Globoquadrina humerosa (Keller, 1980a), were
not observed in this sample.

Only shell fragments were found in Samples 126-787B-6R-CC
through -24R-CC. Sample 126-787B-25R-5, 54-56 cm, contains
specimens of Globorotalia opima opima, G. opima nana, and Catap-
sydrax sp. and is assigned to Oligocene Zone P21. The occurrence of
G. opima opima in DSDP northwest Pacific Core 292 ranges from
~32 to ~28.2 Ma (Keller et al., 1982; Keller and Barron, 1983).
Sample 126-787B-30R-3, 93-95 cm, contains few specimens of C.
dissimilis, G. opima nana, and Globigerina gortanii. The FO of the
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Figure 1. Bathymetric map of the Izu-Bonin intraoceanic island arc showing
location of Leg 126 sites. SR = Susima Rift, SJ = Susima Jima, and AS = Aoga
Shima (from Nishimura et al., 1991).

last species in northwest Pacific DSDP Site 292 was recorded in the
Pseudohastigerina micra Zone (P19 and P18, ca. 37 Ma; Keller,
1982-1983). The LO of this species at the same site was placed in the
middle of the Globigerina ampliapertura Zone (P20, ca. 31 Ma;
Keller et al., 1982; Keller and Barron, 1983). A shorter stratigraphic
range (FO 34 Ma) is given for this species in the generalized zonation
table for the low-latitude Atlantic, Pacific, and Indian oceans (Keller
et al., 1982, Keller and Barron, 1983).

Site 788
Site 788 is located on the eastern margin of the Sumisu Rift, at

30°55.36'N, 140°00.21°E at 1102 mbsl (Fig. 1) (Taylor, Fujioka, et
al., 1990, pp. 97-126). Five holes were drilled at Site 788.



Table 1. Distribution of planktonic foraminifers in selected samples from
Hole 787B.

Core, section, Coiling
interval (cm) direction IR-CC 2R-CC 3RCC 4R-CC

1 Globigerina pachyderma S

2 Globigerina pachyderma D x x x

3 Globigerina cryophila S

4 Globigerina cryophila D

5 Globigerina hermanae 5

6 Globigerina hermanae D

7 Globigerina paraobesa

8 Globigerinita uvula

9 Globigerinita humilis A
10 Globigerina bulloides x X
11 Globigerina falconensis
12 Globorotalia inflata 3 chamb X x x x
13 Globorotalia inflata 4 chamb % x % 2
14 Globigerina quingueloba x X
15 Globorotalia tosaensis 5
16 Globorotalia 1osaensis D
17 Globorotalia cf. tosaensis 3
18 Globorotalia cf. tosaensis D x
19 Globorotalia truncatulinoides S % x x
20 Globorotalia truncatulinoides D X x

21 Globorotalia scitula x
22 Globorotalia scitula gigantea
23 Globorotalia pumilio
24 Globorotalia hirsuta
25 Globorotalia crassaformis x x
%g ?;obamwm sp. 1
Flobogquadrina conglomerata
28 Globorotalia sp. 2"8

29 Gl rina dutertrei x x x
30 Globigerinita glutinata x x %
3l Globigerinita iota

32 Globigerinita sp.

i3 Globarotalia pumilio

34 Gl rina pseudofoliata

35 Orbulina universa x x x
36 Orbulina bilobata

37 Globigerina rubescens

38 Globigerinoides ruber white x 2 x

39 Globigerinoides ruber pink

40 Globigerinoides itulies x x *

41 Globigerinella adamsi

42 Globigerinella aequilateralis symm £

43 Globigerinella aequilateralis asymm x

44 Globigerina calida

45 Hastigerina pelagi

46 Globigerina digitata

47 Globorotalia menardii x x

48 Globorotalia tumida x

49 Globorotalia flexwosa

50 Pulleniatina obliguiloculata x x %

51 Pulleniatina sp.

52 5 roidinella dehiscens

53 loborotalia anfracta

54 Globigerinoides sacculifer x %

55 Globigerinoides trilobus x x x

56 Globigerinoides tenellus

57 Glabigerinoides conglobatus x % x

38 Candeina nitida

59 Globigerinoides sp.

60 Globoguadrina hexagona
D = dextral, § = sinistral, chamb = ct symm = ical, and asymm = asymmetrical.
Hole 788C

The following planktonic foraminifers were recovered in core
catchers from Sample 126-788C-28X-CC and Samples 126-788D-
4R-CC, -5R-CC, and -6R-CC: Pulleniatina primalis (LO 3.5 Ma),
Globigerina nepenthes (LO 3.5 Ma), Globorotalia puncticulata (FO
4.2-4.4 Ma at northwest Pacific DSDP Site 296; Keller, 197%b), G.
crassaformis (FO 4.2-4.4 Ma; Keller 1979b), G. margaritae (LO
3.5-3.6 Ma at northwest Pacific DSDP Site 296, Keller 1979b). These
samples were deposited between 4.2-4.4 and ca. 3.5 Ma in the early
Pliocene, Zone N19 (Keller, 1978, 1979a, 1979b). The zonation of
Bolli and Saunders (1985) was used almost exclusively during Leg
126. These authors, as well as others, place Zone N18 into the
Pliocene. In this study, following Keller’s zonation for the northwest
Pacific (1978), I placed Zone N18 into the uppermost Miocene. All
other samples analyzed from this hole were barren of planktonic
foraminifers or contained unidentifiable shell fragments.

Sites 790 and 791

Site 790 is located at 30°54.96'N, 139° 50.66E at 2223 mbsl. Site
791, 2.4 km away from Site 790, is located at 30°54.97'N, 139°52.20°E,
at 2268 mbsl. Both sites are near the center of Sumisu Rift, a backarc
graben, west of the active Izu-Bonin island-arc volcanoes (Fig. 1) (Taylor,
Fujioka, et al., 1990c, pp. 127-220).

EOCENE THROUGH QUATERNARY PLANKTONIC FORAMINIFERS

Five holes were drilled on the flat floor of the rift basin: three above
a structural basement high at Site 790 and two at Site 791 near the
center of the eastern half graben of the rift. Planktonic foraminiferal
abundances at both sites primarily reflect the dilution of biogenic
components by volcanogenic and terrigenous constituents and are not
useful for paleoceanographic reconstructions; their distributions are
listed in Tables 2 and 3.

Holes 790A, 790B, and 790C

The presence of Globorotalia truncatulinoides and Globigerinita
iota (Keller, 1978) in Sample 126-790C-20X-3, 3641 cm, indicates
that the sediment at this level is <1.88 Ma (Table 2; Berggren et al.,
1985). Another useful datum is the LO of Globorotalia tosaensis in
Sample 126-790A-2H-CC; according to Keller (1979a), this species
disappears in the northwest Pacific ca. 0.2 Ma (Table 2). No “pink”
Globigerinoides ruber were observed at this site, suggesting that the
core “top” has an age greater than (.12 Ma, the datum for the
disappearance of this taxon in the Pacific Ocean (Thompson et al.,
1979). Because planktonic foraminifers are rare at many levels, the
absence of “pink” G. ruber, a species constituting generally less than
1% of the total planktonic foraminifer population, may be an artifact
of the low abundance of foraminifers (Table 2).

Hole 791A and 791B

The presence of G. truncatulinoides in Core 126-791B-47R-1,
41-43 cm, indicates that the sediment is <1.88 Ma (Table 3). The LO
of Globorotalia cf. tosaensis was observed in Core 126-791A-38X-
CC. A tentative age of 0.2 Ma is suggested for this level. However,
the stratigraphic range of G. tosaensis s.1. is uncertain, As in Site 790
cores, no “pink” G. ruber were observed at this site, suggesting that
the true core “top” is missing. However, as in sediments at Site 790,
volcanogenic components make up most of the coarse fraction in
many examined samples; therefore, the absence of G. ruber “pink”
may be an artifact of the low abundance of foraminifers. No additional
datum planes suggested for other regions could be used at our sites.
For example, Globorotalia flexuosa has a greater stratigraphic range
in the Pacific than in the Atlantic Ocean (Ericson and Wollin, 1968;
also see Site 792). Globigerina calida is present at Site 792 in the
uppermost Pliocene. Therefore, its datum of FO at the base of N23
(Blow, 1969) does not apply to the northwest Pacific. Globigerinoides
fistulosus, a solution-susceptible species, was either not present or
was not preserved at our sites.

Site 792

Site 792 is located at 32°23.96'N, 140°22.80E at 1787 mbsl in the
western half of the Izu Bonin forearc sedimentary basin. Five holes
were drilled at Site 792 (Taylor, Fujioka, et al., 1990, pp. 221-314).
Hole 792A and the upper part of Hole 792B (Table 4) contain
Quaternary planktonic foraminiferal sequences. Faunal abundance
varies by a factor of 10°-105, reflecting mainly dilution by volcano-
genic as well as by terrigenous constituents (Fig. 1); therefore, it could
not be used for paleotemperature reconstructions. The lower section
of Holes 792B, 792C, and 792D, and the upper four cores in Hole
792E contain Pliocene faunas. The lower portion of Hole 792E spans
the Miocene through late Eocene. The fauna in Cores 126-792E-63R
and -64R, near the base of the hole, were deposited during late Eocene
Zone P16 (38-37.3 Ma). The biostratigraphic usefulness of plank-
tonic foraminifers in pre-Quaternary sequences was limited by rare
occurrences and poor preservation within dissolution facies, by hia-
tuses, by extraneously deposited sediments, and by discontinuous
coring. Because species ranges vary with region and/or author, when-
ever possible I used northwest Pacific zonations except for intervals
where dissolution of hiatuses were indicated (Keller, 1978, 1979a,
1979b, 1980a, 1980b, 1980c, 1981a, 1981b, 1983).
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Table 2. Distribution of planktonic foraminifers in selected samples from Site 790.

HOLE 790A
Core, section, interval (cm)
Coiling 1H-1 IH-1 1H-4 2H-7 3H-5
Species direction 1-2 2-4 79 IHCC 4446 2HCC T70-72 3HLCC
| Globigerina pachyderma s
2 Globigerina pachyderma D X x X X X
3 Globigerina cryophila S
4 Globigerina cryophila D X X
5 Globigerina hermanae S
6 Globigerina hermanae D X
7 Globigerina paraobesa
8 Globigerinita uvula X
9 Globigerinita humilis x
10 Globigerina bulloides X X % X
11 Globigerina falconensis x X X x
12 Globorotalia inflata 3 chamb x x b3 X X
13 Globorotalia inflata 4 chamb x x X x 3
14 Globigerina quingueloba x x x x
15 Globorotalia tosaensis S
16 Globorotalia tosaensis D
17 Globorotalia of. tosaensis 3
18  Globorotalia cf. tosaensis D x
19 Globorotalia truncatulinoides S
20 Globorotalia trancatulinoides D x x x X
21l Globoroalia scitula X X
22 Globorotalia scitula gigantea
23 Globorotalia pumilio
24 Globorotalia hirsuta x X
25  Globorotalia crassaformis
26 Globorotalia sp. | x x
27 Globoguadrina conglomerata
28  Globorotalia sp. 2
29 Globoguadring duterirei x X % x
30 Globigerinita glutinata X X x X X X
31 Globigerinita iota x
32 Globigerinita sp.
33 Globorotalia pumilio
34 Globoguadrina pseudofoliata
35 Orbulina universa X X X
36 Orbulina bilobata
37 Globigerina rubescens
38 Globigerinoides ruber white X X % X
39 Globigerinoides ruber pink
40 Gl bigerinoides gomitul X x
41 Globigerinella adamsi
42 Globigerinella aequilateralis symm x x x X
43 Globigerinella aequilateralis asymm
44 Globigerina calida x X
45  Hastigerina pelagica
46 Globigerina digitata
47 Globorotalia menardii X x X
48  Globorotalia tumida x x
49 Globorotalia flexuosa
50  Pulleniatina obliguiloculata % x %
51 Pulleniatina sp.
52 Spﬁaemidine-‘ﬂf dehiscens : & x
33 Globorotalia anfracta
54 Globigerinoides sacculifer X X A
55  Globigerinoides trilobus X X X
56 Globigerinoides tenellus X
5T Globigerinoides conglob XX
58  Candeina nitida
59  Globigerinoides sp.
60 Ho rina hexagona

hamb =

Notes: D = dextral, S = sinistral

Hole 792A

At Hole 792A, the FO of G. truncatulinoides was observed in
Sample 126-792A-10H-1, 70-72 cm, and in Sample 126-792B-5X-
CC (Table 4).

Other valuable zonal indicators are Globigerinita iota and Glo-
bigerinoides tenellus, which have their FOs also at the Pliocene/Pleis-
tocene boundary (Core 126-792A-10H-1, 70-72 cm; Table 4; Keller,
1978; Parker, 1967). Several other useful datum planes are present at this
site. The LO of Globoguadrina humerosa s.s. occurs in Sample 126-
792A-8H-1, 97-101 c¢m (Table 4). This datum level was dated ca. 1.49
Ma in Pacific Core RC11-220 (Bielak and Briskin, 1978). The LO of
Globorotalia tosaensis occurs in Sample 126-792A-5H-4, 69-71 cm;
according to Keller (1979a), this species disappears in the northwest
Pacific ca. 0.2 Ma (Table 4). The LO of Globigerinoides ruber “pink” is
in Section 126-792A-3H-CC. According to Thompson et al. (1979), the
datum for this event is ca. 0.12 Ma (Table 4).
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d, symm = symmetrical, and asymm = asymmetrical,

There are no detectable paleoceanographic fluctuations in Quater-
nary sequences: Sample 126-792A-2H-CC contains a few, exclu-
sively warm-water species, and the fauna of Sample 126-792A-4H-2,
70-72 cm, is composed of cool-temperature taxa. In both samples
volcanic ash constitutes almost the entire coarse fraction (Table 4),
and the few specimens observed are insufficient for paleotemperature
reconstruction. As discussed in a previous section, in all Quaternary
samples the overprint of volcanic ash abundance variations over
faunal fluctuations is so large that no paleoceanographic interpreta-
tions could be deduced.

Hole 792B

The presence of Globoquadrina venezuelana, Globoquadrina
humerosa, and Globorotalia puncticulata places Sample 126-792B-
7X-CC in Pliocene Zone N21. The extinction of G. venezuelana was
dated at 2.7 Ma in the tropical northwest Pacific (Keller, 1979a); the



EOCENE THROUGH QUATERNARY PLANKTONIC FORAMINIFERS

Table 2 (continued).
HOLE 790B HOLE 790C
Core, section, interval (cm) Core, section, interval (cm)
13X-3 20X-3
2H-CC 3H-LCC 7H-CC B8H-CC 10X-CC 11X-CC 9H-CC  1(4-106 14X-CC 15X-CC 17X-CC 18X-CC 19X-CC 36-41 20X-CC
X
X X X X X X X x X
X X
x X
X
X X X X X X X
X x X X X X
x x X x x x x X x % x X
x x X x X x X X X X X X
X x X
X X
x
x
X X X X X
X X
x X X X x X X X X
X X X X X x
X
X X X X x
X X x X X x X X X x X
X X X X X x X X x
X X X
X X X X x .4 X X X X
X X
X X x X X X X X X X
X X X X X X X x
x X X
X x x
X X
x x X X X X X
x X X x x x X
% X x
X X X X x x x X x
X X X X x
x x x X
X X X X X
X X x X x X X
X X
X X X X X X X

minimum age of this sample is 2.7 Ma, suggesting a hiatus of at least
I m.y. between Sections 126-792B-6X-CC and -7X-CC. Sample
126-792B-8X-2, 68-70 cm, contains, in addition to species men-
tioned in the previous sample, Sphaeroidinellopsis subdehiscens,
placing the sample in Zone N19-N20 (LO Sphaeroidinellopsis spp.
3 Ma; Berggren et al., 1985). In addition to the species listed in the
other Pliocene samples, Sample 126-792B-8X-4, 70-72 cm, contains
specimens of Globigerina decoraperta and dextral G. multicamerata
(FONI17,ca.6Ma; LON20/N21, ca. 3 Ma; Bolli and Saunders, 1985;
Kennett and Srinivasan, 1983) and assigned to Zones N19-N20.
Sample 126-792B-8X-4-CC is composed mainly of volcanic glass;
rare specimens of G. venezuelana, G. puncticulata, primitive G.
inflata, Globigerinoides ruber “white,” G. trilobus, and Globiger-
inita glutinata are present. The sample is assigned to Zones N19-N20.
The presence of Globorotalia acostaensis limits the age of Sample
126-792B-9X-1, 70-72 cm, to Zones N19-N20 (Kennett and Srini-

vasan, 1983). The faunal compositions of Cores 10 and 11 are similar
to Core 126-792B-9X and are also assigned to Zones N19-N20.

Holes 792C and 792D

Planktonic foraminiferal species composition in Sections 126-
792C-1X-CC and 126-792D-1X-CC is similar to that of Section
126-792B-9X-11-CC and is assigned to Zones N19-N20.

Hole 792E

The planktonic foraminifers in Cores 126-792E-1R through -5R
contain the same index taxa as those in Section 126-792B-9R-11-CC;
they are assigned to Zones N19-N20. Sample 126-792E-6R-1, 58-60
cm, is dominated by solution-resistant, robust specimens and is charac-
terized by the presence of Globoquadrina altispira and Globorotalia
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Table 3. Distribution of planktonic foraminifers from selected samples from Site 791.

Hole 791A
Core, section, interval (cm)
Coiling 4H-3  5H-3  16H-2
Species direction 60-62 S52-54 95-97 31X-CC 38X-CC 41X-CC 46X-CC

1 Globigerina pachyderma S

2 Globigerina pachyderma D x X X X % X x

3 Globigerina cryophila 5

4 Globigerina cryophila D X X X x

5 Globigerina hermanae S

6 Globigerina hermanae D

7 Globigerina parachesa

8  Globigerinita uvula x X X

9 Globigerinita humilis
10 Globigerina bulloides X X x
11 Globigerina falconensis x X x x x X x
12 Globorotalia inflata 3 chamb x X x X X X x
13 Globorotalia inflata 4 chamb % X x X X X X
14 Globigerina quingueloba x X x X
15 Globorotalia tosaensis S
16  Globorotalia tosaensis D
17 Globorotalia cf. tosaensis S
18  Globorotalia cf. tosaensis D x
19 Globorotalia truncatulinoid 5 X
20 Globorotalia truncatulinoides D x x X b3 b3
21 Globorotalia scitula X X
22 Globorotalia scitula gigantea
23 Globorotalia pumilio X x
24 Globarotalia hirsuta x
25  Globorotalia crassaformis
26 Globorotalia sp. |
27 Globoquadrina conglomerata
28  Globorotalia sp. 2
29  Globoquadrina dutertrei X X % X X X X
30  Globigerinita glutinata x X X x X X
31 Globigerinita iota X
32 Globigerinita sp.
33 Globorotalia pumilio
34 Globoguadrina pseudofoliata
35 Orbulina universa % % % x x
36  Orbulina bilobata
37 Globigerina rubescens X X
38 Globigerinoides ruber white X X X X x x x
39 Globigerinoides ruber pink
40  Globigerinoides gomitulus x x X * X X
41 Globigerinella i
42 Globigerinella aequilateralis symm x X X X
43 Globigerinella aequilateralis asymm X
44 Globigerina calida X X X
45  Hastigerina pelagi
46 Globigerina digitata x X x
47 Globorotalia menardii X x b3
48  Globorotalia tumida X X X
49 Globorotalia flexwosa X
50  Pulleniatina obliguiloculata x X X x X X x
51  Pulleniatina sp.
52 Sphaeroidinella dehiscens X
33 Globorotalia anfracta X
54 Globigerinoides sacculifer x X X
55  Globigerinoides trilobus X X X X X
56 Globigerinoides tenellus x X X

X

57 Globigerinoides conglobatus
58  Candeina nitida

59 Globigerinoides sp.

60  Globoguadrina hexagona

Notes: D = dextral, S = sinistral, chamb = chambered, symm = symmetrical, and asymm = asymmetrical.

conoidea. The FO of the latter species is within Zone N17 and the LO is
in Zone N19 in northwest Pacific DSDP at Site 296 (Keller, 1980a).
Samples 126-792E-7R-CC through -11R-CC are barren or contain rare
fragments unidentifiable at 100xmagnification. Sample 126-792E-12R-3,
65-67 cm, with a few broken specimens of G. conoidea and Globorotalia
miozea(FO ca. 18 Ma, Zone N6, and LO 6-7 Ma, Zone N17), is tentatively
assigned to late Miocene Zone N17 (Jenkins, 1985). Globigerina nepen-
thes, G. miozea, and G. conoidea, in addition to Globorotalia miotumida
(LO 4.8 Ma; Jenkins, 1985) and Globigerinoides kennetti (range 8.4-8
Ma; Keller, 1980b) and several long-ranging taxa, are present in Sample
126-792E-12R-CC:; this sample is assigned to Zone N16.

One broken specimen of Globorotalia was present in Sample
126-792E-13R-1, 34-36 cm. Long-ranging Globigerinoides bollii is
present in Sample 126-792E-13R-1, 52-54 cm. Planktonic foramini-
fers were not observed in Core 126-792E-14R. Section 126-792E-
I5R-CC contains specimens of G. nepenthes, Sphaeroidinellopsis
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subdehiscens (FO ca. 12.9 Ma, LO ca. 3 Ma; Keller et al., 1982;
Berggren et al., 1985; Barron et al., 1985) and other long-ranging,
solution-resistant taxa. This sample is assigned to Zone N16. Above
Section 126-792E-15R-CC there is a hiatus. The lower part of Zone
IN16 appears to be missing (10-8 Ma). Sample 126-792E-16R-CC is
characterized by the presence of Globorotalia menardii sp. A, G.
venezuelana, Globigerinoides obliquus, G. bollii, S. subdehiscens,
G. bulloides, and S. seminulina and is assigned to Zone NI15; it
probably has an age > 10.5 Ma.

Sample 126-792E-17R-CC contains specimens of S. subdehiscens,
G. bollii, G. menardii sp. A (range Zones N13-N18; Bolli and Saunders,
1985), and S. seminulina. This sample is likely to belong to Zone N15
and has an age > 10.5 Ma. Sample 126-792E-18R-CC is barren of
foraminifers, and Samples 126-792E-19R-CC and -20R-CC do not
contain zonal marker species. In Sample 126-792E-23R-1, 59-60 cm,
the presence of G. peripheroronda suggests that the minimum age of this
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Table 3 (continued).
Hole 791B
Core, section, interval (cm)
47R-1
13R-CC  24R-CC 30R-CC 32R-CC 37R-CC 3IBR-CC 39R-CC 45R-CC 46R-CC 4143
% 1 X % x X x X x
X X X x X
X X X X X X
X X X
X
X X X X X X X
X X X X X X
X X X X X X X x X X
X X X X X X X X X X
x x
X x x X X
X
x
X X X X X X
X X x
x
X x X x X X
X X X x X
X X X x X X X X
X X X X X X X
X X X X X X x X x
X X X X X X X X
X
X X X X
X
X x
X X X X X X
x X X X x
X x x

bl

E

sample is 13.4 Ma, the datum for the LO of this taxon (Keller, 1980a).
Another hiatus exists between Samples 126-792E-23R-1, 59-60 cm,
and -24R-CC; parts of Zone N10, Zones N9 and N8, and Zone N7 are
missing. Sample 126-792E-24R-CC contains G. continuosa (FO ca.
19 Ma; LO 9-11 Ma), C. stainforthi (LO 19 Ma; Keller, 1980a), and G.
siakensis. The estimated age of this sample is ca. 19 Ma (near the Zone
N5/N6 boundary). Sample 126-792E-26R-CC contains C. stainforthi, G.
trilobus, and G. venezuelana. In Sample 126-792E-27R-2, 68-70 cm,
the following species were recorded: G. kugleri (FO N4/P22 boundary,
ca. 23.7 Ma; Berggren et al., 1985; LO N4/NS5 boundary, ca. 21.7 Ma;
Keller, 1981a), G. praedehiscens, G. binaiensis (range Zones P22-N35),
G. primordius (range Zones P22-N5), G. ciperoensis (range middle Zone
P21, ca. 30 Ma; Zone N4/NS, ca. 22 Ma), G. parawoodi (range Zones
N5-N7), and G. praebulloides. This sample is tentatively assigned to
Zones N4/N5; the age of this sample is ca. 22 Ma (Berggren et al., 1985).

In Samples 126-792E-28R-1, 77-79 cm, and -28R-CC, specimens
of G. trilobus (FO N4), G. kugleri, and C. dissimilis are accompanied
by other long-ranging taxa. These samples are assigned to lower

Miocene Zone N4 (ca. 23 Ma). Sample 126-792E-29R-CC records a
hiatus of 1-2 Ma: Globigerina tripartita, Globigerina sellii, and other
species known to become extinct near the Oligocene/Miocene bound-
ary were not observed in this sample. This sample contains specimens
of Globigerina opima nana and C. dissimilis; it was assigned to late
Oligocene Zone N3/P22 (sensu Bolli and Saunders, 1985) or “N4” or
P22 (sensu Berggren et al., 1985). Sample 126-792E-30R-3, 46-48
cm, contains specimens of Chiloguembelina cubensis; the LO of this
species was during Zone P21/P22 (according to Berggren et al., 1985)
and during Zone P21 ca. 30 Ma (according to Keller et al., 1982, and
Keller and Barron, 1983) and the FO in Zones P16-P17, ca. 37-38
Ma (Kelleret al., 1982; Keller and Barron, 1983). Samples 126-792E-
40R-3, 6264 cm, and -40R-CC contain long-ranging species, some
of which originate in the Eocene; however, no Eocene index taxa are
present; therefore, these samples are tentatively assigned to the early
Oligocene. The following species were recorded: Globigerina tripar-
tita, G. opima nana (late Eocene-Oligocene), Catapsydrax unicavus
(late Eocene—early Miocene), C. dissimilis (late Eocene—Oligocene),
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Table 4, Distribution of planktonic foraminifers in selected samples from Site 792.

Hole 792A
Core, section, interval (cm)
Coiling  IH-3  IH-5 2H-1 2H-3 2H-3 3H-2 3H-4 4H-2 4H-4 5H-2 5H-4
Species direction 70-72 70-72 IH-CC 22-24 57-62 70-72 2H-CC 70-72 70-72 3H-CC 70-72 70-72 4H-CC 70-72 69-7I

I Globigerina pachyderma 5

2 Gfobf;erim pachyderma D X X % x X X % X X x X X X X

3 Globigerina cryophila S

4 Globigerina cryophila D X X % X x % % % X X X

5  Globigerina hermanae S

6  Globigerina hermanae D X % x X X x X X X x

7 Globigerina paraobesa

8  Globigerinita wwula % x % x x x x X % X

9 Globigerinita humilis x X X X
10 Globigerina bulloides x x x x x x x x x % X x x
11 Globigerina falconensis x x x x X X x X x x
12 Globarotalia inflata 3 chamb X % X X X x E x x x X X % X
13 Globorotalia inflata 4 chamb x % x x X X X X X X X X X x
14 Globigerina quingueloba X X x x X X X x X X
15 Globorotalia tosaensis S
16  Globorotalia tosaensis D x
17 Globorotalia cf. tosaensis S
18  Globorotalia cf. tosaensis D X x X x
19 Globorotalia truncatulinoides S x X x
20  Globorotalia truncatulinoides D x x x x x S x X
21 Globorotalia scitula X X X X % x x x
22 Globorotalia scitula gigantea x X
23 Globorotalia pumilio x X
24 Globorotalia hirsuta X x X x x x
25  Globorotalia crassaformis k3 x X X x x x X x X
26  Globorotalia sp. |
27 Globoguadrina conglomerata
28 Globorotalia sp. 2
29 Globoquadrina duterirei x x % % % x X % % % % x
30  Globigerinita glutinata x X x x % X x % X x x x X
31  Globigerinita iota x x x x x % x x x x X x
32 Globigerinita sp.
3 Cloboquadry peewicfol

o na pse iata
35 Orbulina univzr'ga x x x x x x x x X x x
36  Orbulina bilobata x
37  Globigerina rubescens X % x x X ‘3 X x
38  Globigerinoides ruber white x X x X X x X x % x x x
39 Globigerinoides ruber pink x ¥ % X X X H
40  Globigerinoides gominulus X % x x X X % x x X x
41  Globigerinella adamsi
42 Globigerinella aequilateralis symm X x X x x X X x
43 Globigerinella aequilateralis asymm x x x x X X
44 Globigerina calida X x x x % X x
45 Hastigerina pelagi x
46 lobigerina digitata x % X
47 Globorotalia menardii X X x x % X X x % x x x
48 Globorotalia tumida X X x e x x x X X x
49  Globorowlia x x %
50 Pulleniatina obliquiloculata X X X X x X kS % % x X X x
51 Pulleniatina sp.
52 roidinella dehiscens X X x
53 loborotalia anfracta x x
54 Globigerinoides sacculifer x x x x X x x x % x
55 Globigerinoides trilobus x % x x x x x x x % % X x
56  Globigerinoides tenellus x x x X x
57 lobigerinoides conglob X x x x X x x x X x x
58  Candeina nitida
59  Globigerinoides sp.
60  Globoguadrina hexagona x x X X
61  Globoguadrina humerosa
62  Globoquadrina venezuelana
63 Globarotalia acostaensis
64  Globorotalia puncuculata
Note: D = dextral, S = sinistral, chamb = cf 1, symm = sy I, and = asy

G. venezuelana (middle Eocene—early Pliocene), and Globorota-
loides suteri (late Eocene-Oligocene).

Samples 126-792E-41R-CC through -57R-1, 97-99 cm, are bar-
ren of planktonic foraminifers. In Sample 126-792E-57R-CC the
following taxa were present: C. unicavus, C. dissimilis, and Globig-
erina angiporoides; they span the Eocene/Oligocene boundary. Sam-
ples 126-792E-63R-CC and -64R-1, 18-20 and 131-134 ¢m, contain
specimens of Globorotalia cerroazulensis cocoaensis with rounded pe-
riphery (unkeeled), known to have become extinct before the end of the
Eocene in Zone P16 (Toumarkine and Luterbacher, 1985; W. A. Berggren,
pers.comm., 1991); Globigerina senni; and Globigerinatheka spp., which
also became extinct before the end of the Eocene (Toumarkine and
Luterbacher, 1985; W. A. Berggren, pers. comm., 1991). These Eocene
index fossils are accompanied by long-ranging C. dissimilis, G. opima
nana, G. angiporoides, and Globigerina cryptomphala. Samples exam-
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ined below this level were barren of planktonic foraminifers or contained
unidentifiable species. The ages based on index planktonic foraminifers
in Cores 126-792E-63R and -64R are much greater than the ages
indicated by calcareous nannofossils (Taylor, Fujioka, etal., 1990, “Bios-
tratigraphy” section, pp. 249-250).

Site 793

Site 793 is located at 31°06.33'N, 140°53.27°E, at 2965 mbsl in
the center of the Izu-Bonin forearc sedimentary basin, west of the axis
of the Izu-Bonin Trench and east of the volcanic front between Sumisu
Jima and Tori Shima islands (Fig. 1) (Taylor, Fujioka, et al., 1990, pp.
315-403). Two holes were drilled at Site 793; Hole 793A contained
Quaternary planktonic foraminifers (Table 5). Faunal abundance
varies according to the extent of dilution of the foraminiferal tests by
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Table 4 (continued).
Hole 7924
Core, section, interval (cm)
5H4 5H-5 5H-6 6H-1 TH-1 TH-2  7TH3 8H-1 8H-1 9H-2 9H-4 10H-1
9193 9395 B5-88 SH-CC 108-111 6H-CC  59-61 2-4 2-4 TH-CC 9397 97-101 B8H-CC  70-72 36-38 9H-CC  70-72 10H-CC
X X X X X X % X x X % X X % X X X X
X X X X i X X X
X x x X x X X x X x X
x x x x
X X
X X x x X x % x X % % x X x x
X X X X x X X % X X X x x
% X X x X x % X x X x X x X x % X X
X x x x X X x x X x x x x E x x 2 x
x x X x X X X X x x x
X X X X x % x X x %
X x i X X % x x X x x
X x
X x x X X X x x x ¥ x x
X X x X X X x
X x % x x x
x X X X X x % x % X % X x x X x %
X
X x % X x x x x X x X x % X X x x
X % X X X % X x % X % x x X x x
X x x X x x x x X
x
x X X X X x x x X X X X x X %
x
X X X x
X x X X x x x x x X x * X x x
x x X x X x X X x X X X x ®
x
X X x X X x
x X x x x % X x
X x X X X X x x
x x Iy x x x X % X x
X x X x X X x X x % x % x % X x
x X X x x X x x x x x x x
x x x
X x x X X X % X x X % x X % x x x x
x x X X x x X X x X X x
x X x
x x % X X x x x % x x
X x X X % x X x X X x x X ¥
X x X X x X x X x X X
x X x X x x X % % x x X X
x x

nonbiogenic components, mainly volcanogenic elements. Hole 793B
contains corroded Neogene and Paleogene foraminifers: their strati-
graphic usefulness in pre-Quaternary sediments was limited by rare
occurrences, hiatuses, dissolution facies, extraneously deposited sedi-
ments and discontinuous coring.

Hole 793A

The presence of Globigerinoides tenellus, and Globigerinita iota in
Sample 126-793A-11H-CC places this sample in Zone N22. According
to Parker (1967) and Keller (1978), the FO of these two species was
recorded at the base of the Quaternary ca. 1.88 Ma. Another early
Quaternary taxon, Globorotalia crassaformis hessi, is present in Sample
126-793A-10H-2, 102-104 cm, placing this sample in the early part of
Zone N22 (Bolli and Saunders, 1985). The LO of Globorotalia tosaensis
in Sample 126-793A-3H-4, 0-2 cm, suggests an age of 0.2 Ma for this
level (Keller, 1979a, 1979b). No “pink™ Globigerinoides ruber were
observed (LO 0.12 Ma; Thompson et al., 1979).

In many samples the total planktonic foraminifer abundance is
very low because of dilution of the coarse fraction by nonbiogenic
constituents. Globigerinoides ruber “pink” constitutes generally less
than 1% of the foraminiferal population; its absence may be an artifact
of the low abundance of foraminifers.

Hole 793B

Samples 126-793B-2R-1, 36-38 ¢m, and -2R-CC contain speci-
mens of Globorotalia peripheroronda (FO at 16.9 Ma, Zone N8 in the
northwest Pacific at DSDP Site 296 [Keller, 1980a], and LO at the same
site in the middle of Zone N9, ca. 15 Ma [Keller, 1980a]). The other two
species (Globorotalia praescitula and Sphaeroidinellopsis disjuncta)
also have their LO in DSDP Site 296 in the middle of Zone N9. According
to Keller (1980a), the fauna of Zones N8 and N9 were severely affected
by dissolution; therefore, the total range of these species in the northwest
Pacific DSDP cores is uncertain, In other regions, G. peripheroronda
ranges from Zones N6 to N10, Globorotalia praescitula from Zones N6
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Table 4 (continued).

Hole 792B
Core, section, interval (cm)
Coiling 8X-2
Species direction 5X-CC 6X-CC 7X-CC  68-70
1 Globigerina pachyderma 5
2 Gfobigerfm ;rhkyystm D X X x X
3 Globigerina cryophila 5
4 Globigerina cryophila D x %
5  Globigerina hermanae S
6 Globigerina hermanae D
7  Globigerina paraobesa
8  Globigerinita uvula
9 Globigerinita humilis
10 Globigerina bulloides x
11 Globigerina falconensis x
12 Globarotalia inflata 3 chamb X x X X
13 Globorotalia inflata 4 chamb x x x X
14 Globigerina quingueloba x X
15 Globarotalia tosaensis S
16 Globarotalia tosaensis D X x x
17 Globarotalia cf. tosaensis S
18  Globarotalia cf. tosaensis D X
19 Globorotalia truncatulinoides S
20 Globorotalia truncatulinoides D X
21 Globorotalia scitula x
22 Globorotalia scitula gigantea
23 Globorotalia pumilio
24 Globorotalia hirsuta
25  Globorotalia crassaformis % % X x
26 Globorotalia sp. 1
27 Globogquadrina conglomerata X
28  Globororalia sp. 2
29  Globoguadrina dutertrei X x X
30 Globigerinita glutinata x X
31 Globigerinita iota
32 Globigerinita sp.
gi G.:otzarom."_fq pumih'oJ -
35  Orbulina universa L) x X
36 Orbulina bilobata
37 Globigerina rubescens
38 Globigerinoides ruber white x x x
39 Globigerinoides ruber pink
40 Globigerinoides gomitulus x
41 Globigerinella adamsi
42 Globigerinella aequilateralis symm
43 Globigerinella aequilateralis asymm
44  Globigerina calida
45 Hastigerina pelagi
46 Globigerina digitata
47 Globorotalia menardii x x x x
48  Globorotalia amida x X X
49 Globorotalia flexuosa
50 Pulleniatina obliquiloculara x X
51 Pulleniatina sp.
52 Sphaeroidinella dehiscens x x X
53 loborotalia anfracta
54  Globigerinoides sacculifer
55  Globigerinoides rilobus x x x
56  Globigerinoides tenellus
57  Globigerinoides conglobatus x
58  Candeina nitida
59  Globigerinoides sp.
60  Globoguadrina hexagona X
61  Globogquadrina humerosa
62  Globoquadrina venezueiana X

63 Globorotallia acostaensis
64 Globorotalia puncuculata

to N10, and §. disjuncta from Zones N9 to N17 (Bolli and Saunders,
1985; Barron et al., 1985). The tentative age of these samples is ca.
14.8-15.0 Ma (Zones N9-N10). In Samples 126-793B-8R-1, 60-62 cm,
-8R-CC, -9R-1, 60-61 cm, -9R-2, 64-65 cm, and -9R-3, 61-63 cm, the
following species were observed: G. peripheroronda, G. praescitula,
Globigerinoides immaturus, and Globigerina connecta. The FO of the
last taxon in DSDP Site 296 is at the Zone N4/5 boundary ca. 22 Ma
(Keller, 1980b); its LO is within a dissolution interval (Keller, 1980b). In
other regions, its LO is at the Zone N7/8 boundary ca. 16.6 Ma (Kennett
and Srinivasan, 1983), suggesting an age of ca. 16.6 Ma for this sub-bot-
tom depth.

In addition to the species listed in Core 126-793B-9R, the following
taxa were recorded in Samples 126-793B-12R-2, 4649 cm, and -12R-
CC: Globoguadrina altispira, Globorotalia pseudomiozea (FO mid
Zone N6, ca. 20 Ma), Globorotalia semivera (LO top of Zone N8;
Kennett and Srinivasan, 1983), Catapsydrax stainforthi (LO 16.7 Ma;
Barron et al., 1985), and C. dissimilis (LO near the Zone N6 boundary in
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DSDP Site 296; Keller, 1980a), suggesting an age of ca. 18.0 Ma for
these samples. In Sample 126-793B-14R-2, 12-14 cm, the presence
of Globigerina druryi (Zones N7-N15; Kennett and Srinivasan, 1983),
G. pseudomiozea, G. connecta, C. dissimilis (LO N6/N7), and Globi-
gerinoides trilobus immaturus (FO 22 Ma; Barron et al., 1985) suggest
an age of ca. 18.0 Ma. In Samples 126-793B-16R-CC and -17R-4, 59-60
cm, the presence of Globorotalia mendacis (LO 22.2 Ma), a minute
globigerinoid, Chiloguembelina cubensis (range late Eocene-middle
Oligocene; Keller et al., 1982; Keller and Barron, 1983), Globorotalia
opima nana (late Eocene—early Miocene), G. continuosa (Oligocene—
early Miocene; Keller, 1980a), G. extans (FO Oligocene, LO 22.2 Ma;
Keller, 1981b), G. cf. mayeri (FO late/middle Oligocene boundary, LO
N14; Bolli and Saunders, 1985) suggests that these samples were depos-
ited near the Oligocene/Miocene boundary ca. 24 Ma (P22/N3-N4; Bolli
and Saunders, 1985). The presence of C. cubensis may indicate rework-
ing. No identifiable foraminifers were recorded between Cores 126-
793B-17R and -30R. The presence of C. cubensis (LO ca. 28 Ma),
Globoguadrina venezuelana (FO middle Oligocene P20/N1 ca. 33 Ma;
Bolli and Saunders, 1985), and Globigerina praebulloides suggests a
middle Oligocene age of ca. 30 Ma for Sample 126-793B-31R-2, 93-95
cm. In Sample 126-793B-52R-2, 33-35 cm, rare specimens of Globi-
gerina ampliapertura (FO ca. 37 Ma, in Zone P17, late Eocene; LO ca.
33 Ma, in Zone P19/20) and G. pseudovenezuelana (FO ca. middle
Eocene P11/12 boundary; LO ca. 34 Ma, Zone P18/P19) were recorded.
Both species range from the Eocene to the early Oligocene (Keller et al.,
1982; Keller and Barron, 1983; Bolli and Saunders, 1985; Toumarkine
and Luterbacher, 1985). All samples examined below this level were
barren of planktonic foraminifers or contained unidentifiable species. In
Sample 126-793B-74R-1, 5-7 cm, several poorly preserved, recrystal-
lized, Eocene species were identified by W. A. Berggren (Globigerina
senni? and Globigerapsis sp.; pers.comm., 1991); they may be reworked.
Other samples examined were barren of planktonic foraminifers or
contained unidentifiable species.

PALEOCEANOGRAPHY

Present-day distribution patterns of seafloor assemblages reflect
various water-mass parameters as well as shell preservation charac-
teristics. Site 792 was drilled on the western half of the Izu-Bonin
forearc sedimentary basin, beneath the Kuroshio Current, which
displaces isotherms northward. The foraminifer assemblages in the
study area belong to the Tropical Faunal Province (Bé, 1977).

In Quaternary sequences, faunal abundance varies by a factor of
10°-10° and reflects mainly dilution by volcanogenic as well as
terrigenous constituents. It could not be used for paleotemperature
reconstructions.

Dissolution Effects

Berger (1968, 1970, 1973, 1976) and Malmgren (1983, and refer-
ences therein) have considered various factors that influence the
dissolution of planktonic foraminifer tests, including (1) the degree
of undersaturation of water with respect to CaCOs; (2) the rate of
supply of calcareous vs. noncalcareous particles to the seafloor; (3)
the length of time tests that are exposed to the cool corrosive bottom
water; (4) rates of sedimentation; and (5) shell wall thickness, poros-
ity, and microstructure. In our study the following criteria were used
to establish the degree of dissolution: (1) percentage of preservation
of solution-resistant species; (2) percentage of shell fragmentation;
(3) wall texture (typically, test dissolution results in chalky texture,
thinning, increase in pore size, and surface etchings); and (4) ratio of
benthic/planktonic foraminifer tests, the former being more resistant
to dissolution (Herman et al., 1989). Most pre-Pleistocene samples
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Table 5. Distribution of planktonic foraminifers in selected samples from Hole 793A.

Hole 793A
Core, section, interval (cm)
Coiling IH-  1H- 1H-1 3H-4 5H-3 7TH-3 10H-2
Species direction -2 25 68 02 4H-CC 24 5SH-CC 60-65 T7H-CC 9H-CC 102-104 11H-CC
1 Globigerina pachyderma 5 X
2 Globigerina pachyderma D X % X X x x
3 Globigerina cryophila 5
4 Globigerina cryophila D x x x
5 Globigerina hermanae s
6  Globigerina hermanae D
7 Globigerina paracbesa
8 Globigerinita uvula % x
9 Globigerinita humilis
10 Globigerina bulloides x X
11 Globigerina falconensis X X
12 Globorotalia inflata 3 chamb X x X X X X X X X x
13 Globorotalia inflata 4 chamb x x X X X X x X X X
14 Globigerina quinqueloba % x X
15 Globorotalia tosaensis 5
16 Globorotalia tosaensis D x x X X X X X
17 Globorotalia cf. tosaensis S
18 Globorotalia cf. tosaensis D X % x
19 Globorotalia truncatulinoides 5
20 Globorotalia truncatulinoides D x X
21 Globorotalia scitula X X X
22 Globorotalia scitula gigantea %
23 Globorotalia pumilio
24 Globorotalia hirsuta X
25 Globorotalia crassaformis X X X x X
26 Globorotalia sp. | %
27 Globoquadrina conglomerata
28  Globorotalia sp. 2
29  Globoguadrina dutertrei X Y X X X X
30 Globigerinita glutinata X x x X X
31 Globigerinita iota X X
32 Globigerinita sp.
33 Globorotalia pumilio
34 Globoquadrina pseudofol
35 Orbulina universa x X X X X X
36  Orbulina bilobata
37 Globigerina rubescens
38  Globigerinoides ruber white x X X X x X x X x
39  Globigerinoides ruber pink
40  Globigerinoides gomitulus X x X X
41  Globigerinella adamsi
42 Globigerinella aequilateralis symm X x X
43 Globigerinella aequilateralis asymm
44  Globigerina calida X
45 Hastigerina pelagi
46  Globigerina digitata x
47 Globorotalia menardii X X X
48  Globorotalia tumida X X X X X
49 Globorotalia flexuosa
50  Pulleniatina obliguiloculata x X X X
51 Pulleniatina sp.
52 Sphaeroidinella dehiscens x X X X
53 loborotalia anfracta
54  Globigerinoides sacculifer X X
55  Globigerinoides trilobus X x X x X x
56 Globigerinoides tenellus X X X X
57  Globigerinoides conglobatus % x
58  Candeina nitida
59 Globigerinoides sp.
60  Globoquadrina hexagona x
Notes: D = dextral, S = sinistral, chamb = chambered, symm = sy ical, and asymm = asymmetrical,

have been affected by dissolution; the ranking has been published by
Taylor, Fujioka, et al. (1990, pp. 671-786).

Changes in the intensity of cold Antarctic bottom water were
probably the major cause for the dissolution of calcareous sediments
and occurrence of hiatuses. Varying sedimentation rates and fluctua-
tions in the CCD have also contributed to the dissolution of planktonic
foraminifer shells. At Site 792 the first hiatus was detected near the
Pliocene/Pleistocene boundary in Hole 792B between Cores 126-
792B-6X and -7X (~98.2 m below seafloor [mbsf]; Fig. 2) and is at
least 1 m.y. in duration. This hiatus marks one of the major late
Neogene global cold events, as indicated by various oxygen isotope
records (e.g., Shackleton and Kennett, 1975; Blanc, 1981; Williams
et al., 1985), and is referred to as Cold Event 1 in this chapter. A
dissolution interval preceded by a hiatus was observed below Core
126-792E-6R (~183 mbsf; Fig. 2); only solution-resistant taxa were
preserved. The dissolution event occurred roughly around 3-3.4 Ma

and is referred to as Cold Event 2 (Fig. 2). This cold pulse was
preceded by a period of nearly complete dissolution of planktonic
foraminiferal shells between Cores 126792E-7R and 11R (~193-240
mbsf), ca. 6 to 3-3.4 Ma (Cold Event 3).

Between ca. 8 and 10 Ma another hiatus was detected. This time
interval represents another cold episode, Cold Event 4 (Cores 126-792E-
14R and -15R, ~270 mbsf) and correlates temporarily with cold intervals
in equatorial Pacific isotopic records (e.g., Pisias et al., 1985). The period
of dissolution between ca. 11 and 13 Ma (Cores 126-792E-18R through
-22R, ~300-347 mbsf) is preceded by a hiatus between ca. 13.4 and ca.
19 Ma (between Cores 126-792E-23R and -24R, ~347-367 mbsf). The
hiatus dissolution episode (Cold Event 5) is equated with the major
middle Miocene cold period, which has been interpreted as an indication
of a large-scale buildup in the Antarctic ice sheet or a combination of a
major cooling of oceanic deep-water masses and a significant ice sheet
growth (Pisias et al., 1985, and references therein). A hiatus between 23
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Figure 2. Lithostratigraphy illustrating hiatuses and cold events.
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and 24.5 Ma (between Cores 126-792E-28R and -29R, ~396-415 mbsf),
Cold Event 6, corresponds to a time of significant enrichment in §%0 in
benthic foraminifers (e.g., Miller and Thomas, 1985) and was possibly
caused by the opening of the Drake Passage and subsequent development
of the deep Circum-Antarctic Current (Keller and Barron, 1983).

The earliest faunas at this site recovered in Cores 126-792B-63R
and -64R were poorly preserved planktonic foraminifers deposited
37.4-38 Ma.

SUMMARY

Ocean Drilling Program Leg 126 drilled seven sites in the Izu-Bonin
region (Fig. 1) that yielded late Eocene to Quaternary planktonic fora-
minifers (Fig. 2). Turbidites and volcanic ash beds are intercalated with
hemipelagic sediments. Preservation of foraminifers in Quaternary sedi-
ments is generally good; however, species abundance varies by a factor
of 10°~10° and reflects dilution by volcanogenic as well as by terrigenous
constituents and cannot be used for paleoceanographic reconstructions. In
pre-Quaternary deposits, foraminiferal tests frequently exhibit dissolution
effects; biostratigraphic zonation and placement of zonal boundaries is
difficult owing to hiatuses, dissolution facies, extraneously deposited
sediments, and discontinuous coring. Six hiatuses and/or dissolution peri-
ods were recorded at Site 792 (Fig. 2), which may reflect global climatic
cooling events and/or changes in oceanic circulation patterns,
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