
18. DEEP SEA DRILLING PROJECT, LEG 4 FORAMINIFERA FROM SELECTED SAMPLES

W. H. Blow, British Petroleum Research Center, London, England

BIOSTRATIGRAPHIC SUMMARY OF AVAILABLE SAMPLES

Hole 23 (lat 6° 08.75' S., long 31° 02.6' W.)

Core
Depth Below Sea Bed

meters Age Determination

0 to 9.14

62.4 to 71.6

112.0 to 121.0

121.0 to 131.0

Sections 1, 2 and 4: Zone N. 22;
Pleistocene.

Sections 2 and 3:
No determinations.

Section 1:
No determination.
Sections 3 and 4: Upper part
Zone N. 4;
Early Miocene.

Section 1: Upper part Zone N. 4;
Early Miocene.

Hole 24 (lat 6° 16.74' S., long 30° 53.18' W.)

Core
Depth Below Sea Bed

meters Age Determination

198.0 to 207.0

225.0 to 234.0

Section 1: Zone N. 4;
Early Miocene.

Sections 2, 3 and 4:
No determinations.

Hole 24A (lat 6° 16.74' S., long 30° 53.18' W.)

Core
Depth Below Sea Bed

meters Age Determination

503.0 to 511.0

511.0 to 520.0

540.0 to 550.0

550.0 to 558.0

Section 1:
No determination.

Section 1:
No determination.

Section 1:
No determination.

Sections 1 and 2:
No determinations.
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Hole 25 (lat 0° 31.00' S., long 39° 14.40' W.)

Core
Depth Below Sea Bed

meters Age Determination

0 to 9.0

9.0 to 18.0

18.0 to 27.0

27.0 to 36.0

Sections 1,2,3,4,5 and 6:
Zone N. 22;
Pleistocene.

Sections 1, 2 and 3: Zone N. 22;
Pleistocene.

Sections 1 and 2 (part):
basal Zone N. 19;
Pliocene.
Section 2 (part): Zone N. 18;
Pliocene or latest Miocene.
Sections 3, 4, 5 and 6:
Within the interval
[ZoneN. 18
[Zone N. 17 upper part J ;

Late Miocene.

Section 1:
Heterogenous.
Sections 2 and 3: Probably Zone
N. 17;
Late Miocene.
Section 4: Within the interval
[Zone N. 17 earlier part "I
[Zone N. 16 j ;
Late Miocene.

Hole 26 (lat 10° 53.55' N., long 44° 02.57' W.)

Core
Depth Below Sea Bed

meters Age Determination

96.0 to 105.0

105.0 to 114.0

227.0 to 238.0

401.0 to 410.0

477.0 to 483.0

Section 1: Zone N. 23;
Holocene.
Sections 2 and 3:
No determinations.

Sections 1 and 2:
No determinations.

Sections 1 and 2:
No determinations.

Section 1:
No determination.

Sections 1, 2, 3 and 4:
No determinations.
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Hole 27 (lat 15° 51.39' N., long 56° 52.76' W.)

Core
Depth Below Sea Bed

meters Age Determination

84.0 to 93.0

141.0 to 150.0

235.0 to 244.0

244.0 to 249.0

369.0 to 378.0

454.0 to 463.0

Sections 1, 2 and 6:
No determinations.

Sections 1, 2 and 3:
No determinations.

Section 2:
No determination.

Sections 1, 2 and 3:
No determinations.

Sections 1,2,3 and 4:
No determinations.

Sections 2 and 3:
No determinations.

Hole 27A (lat 15° 51.39' N., long 56° 52.76' W.)

Core
Depth Below Sea Bed

meters Age Determination

25.0 to 34.0

45.0 to 54.0

54.0 to 63.0

63.0 to 72.0

72.0 to 81.0

Sections 1,4, 5 and 6:
No determinations.

Section 3:
No determination.

Section 1:
No determination.

Sections 1, 2, 3, 4, 5 and 6:
No determinations.

Sections 1, 2, 3, 4 and 5:
No determinations.

Hole 28 (lat 20° 35.19' N., long 65° 37.33' W.)

Core
Depth Below Sea Bed

meters Age Determination

68.0 to 77.0

169.0 to 176.0

236.0 to 245.0

Sections 2, 3 and 4:
No determinations.

Sections 1, 2, 3, 4, 5 and 6:
No determinations.

Core catcher sample:
No determination.
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Hole 29 (lat 14° 47.11' N., long 69° 19.36' W.)

Core
Depth Below Sea Bed

meters Age Determination

5

6

7

10

12

15

16

17

0 to 9.0

9.0 to 18.0

18.0 to 27.0

27.0 to 37.0

37.0 to 46.0

46.0 to 55.0

117.0 to 126.0

144.0 to 153.0

162.0 to 172.0

193.0 to 202.0

202.0 to 211.0

211.0 to 220.0

Sections 1,2 and 3: Zone N. 23;
Holocene.

Sections 1, 2 and 3: Zone N. 22;
Pleistocene.

Section 1: ?Zone N. 21;
Late Pliocene.

Sections 1, 2 and 3:

U7.+u. fZoneN. 2 l l ,
Within rj XT i n interval;

[Zone N. 20J
Pliocene.
Section 4:
_..A . fZoneN. 211 . + .
Wlthin l_ZoneN.19j interVal;

Pliocene.
Section 1:
No determination.
Section 1:
No determination.
Section 1:
No determination.

Sections 2, 4 and 5:
No determinations.

Section 4:
No determination.

Section 4:
No determination.

Section 3:
No determination.

Section 4:
No determination.

Hole 29A (lat 14° 47.11' N., long 69° 19.36' W.)

Core
Depth Below Sea Bed

meters Age Determination

50.0 to 59.0

68.0 to 77.0

Section 1:
No determination.

Section 1:
No determination.
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Hole 29B (lat 14° 47.1 l'N., long 69° 19.36' W.)

Core
Depth Below Sea Bed

meters Age Determination

57.0 to 66.0

68.0 to 77.0

78.0 to 87.0

87.0 to 97.0

97.0 to 106.0

6

8

9

10

106.0 to 115.0

124.0 to 133.0

218.0 to 227.0

227.0 to 232.0

Sections 1, 4, 5 and 6:
No determinations.

Section 2:
No determination.
Section 3: Zone N. 22;
Pleistocene.
Section 4: ?Zone N. 19;
Pliocene.

Sections 1 and 2:
No determinations.

Sections 1, 2, 3 and 4:
No determinations.

Section 1: Zone N. 8;
basal Middle Miocene.
Section 2: Zone N. 7 or Zone N.
Section 3: Zone N. 7;
top early Miocene.

Section 1: Zone N. 7;
top Early Miocene.

Sections 1 and 3:
No determinations.

Section 1:
No determination.

Section 3 :
No determination.

Hole 30 (lat 12° 52.92' N., long 63° 23.00' W.)

Core
Depth Below Sea Bed

meters Age Determination

50.0 to 59.0

59.0 to 69.0

108.0 to 117.0

117.0 to 126.0

164.0 to 174.0

174.0 to 178.0

Sections 1, 2, 3 and 5:
Zone N. 22;
Pleistocene.

Sections 2, 3 and 4: Zone N. 22;
Pleistocene.

Sections 1, 2, 3 and 4:
Zone N. 22;
Pleistocene.

Sections 1 and 2: Within the
, [Zone N. 22 early part 1

interval [Zone N. 21 J ;

Late Pliocene/Early Pleistocene.

Sections 1 and 2: Zone N. 21;
Late Pliocene.

Sections 1 and 3: Zone N. 21;
Late Pliocene.
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Hole 30 (lat 12° 52.92' N., long 63° 23.00' W.) (Continued)

Core
Depth Below Sea Bed

meters Age Determination

9

10

11

12

13

14

15

16

260.0 to 269.0

318.0 to 327.0

366.0 to 375.0

375.0 to 384.0

384.0 to 393.0

393.0 to 402.0

402.0 to 407.0

407.0 to 412.0

412.0 to 421.0

421.0 to 430.0

Section 1: ?basal part Zone N. 21;
later Pliocene.

Core catcher sample: Zone N. 19;
Pliocene.

Sections 1 and 2: Zone N. 14;
Middle Miocene.

Sections 2 and 3: Zone N. 14;
Middle Miocene.

Sections 1, 2 and core catcher
sample: Zone N. 13;
Middle Miocene.

Sections 1, 2, 3 and 4 (part):
ZoneN. 12;
Middle Miocene.
Sections 4 (part) and 5:
Zone N. 11;
Middle Miocene.

Sections 1, 2 and 3: Zone N. 10;
Middle Miocene.

Section 1: ZoneN. 10;
Middle Miocene.

Sections 1, 2 and 3 (part):
ZoneN. 10;
Middle Miocene.
Section 3 (part): Zone N. 9;
Middle Miocene.
Sections 4 and 5: Zone N. 8;
lower part Middle Miocene.

Section 1: Zone N. 8;
lower part Middle Miocene.

Hole 31 (lat 14° 56.60' N., long 72° 01.63' W.)

Core
Depth Below Sea Bed

meters Age Determination

0 to 9.0

60.0 to 69.0

69.0 to 78.0

Sections 1, 2, 3,4, 5 and 6:
ZoneN. 22/N. 23;
Pleistocene/Holocene.

Sections 1, 2,.3, 5 and 6:
ZoneN. 21;
Late Pliocene.

Section 1: Within interval
[Zone N. 21
[Zone N. 20
Pliocene.
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Hole 31 (lat 14° 56.60' N., long 72° 01.63' W.) (Continued)

Core
Depth Below Sea Bed

meters Age Determination

10

78.0 to 88.0

88.0 to 97.0

97.0 to 106.0

155.0 to 164.0

212.0 to 221.0

270.0 to 279.0

Section 1: Within interval
[Zone N. 21
[Zone N. 20_

Pliocene.

Sections 1 and 2:
No determinations.

Section 1: Zone N. 20;
Pliocene.

Sections 1 and 2:
No determinations.

Sections 2 and 3 (part): Zone N.4;
Early Miocene.
Section 3 (part): Zone N. 4 or
?ZoneN. 3 (= P. 22);
basal Miocene or ?topmost Oligocene.

Section 1: Zone N. 4 or ?Zone N. 3;
basal Miocene or ?topmost Oligocene.
Sections 2, 3, 4 and 5:
No determinations.

FAUNAS OF SAMPLES EXAMINED

(Determinations by W. H. Blow)

Hole 23

Sample 4-23-1-1, 82-84 cm:
No significant planktonic foraminifera.

Sample 4-23-1-2, 72-74 cm:
Poor planktonic foraminiferal fauna with Globorotalia
(G.) truncatulinoides pachytheca, G. (G.) cultrata (s.l),
G. (T.) acostaensis pseudopima, Globigerina eggeri
eggeri, Globigerinoides ruber (white), Pulleniatina obli-
quiloculata obliquiloculata.
Age: Zone N. 22; Pleistocene.

Sample 4-23-1-4,94 cm:
Rich planktonic foraminiferal fauna with Globorotalia
(G.) truncatulinoides truncatulinoides {phyXogenQücúλy
very primitive), G. (T.) tosaensis tenuitheca, G. (G.)
multicamerata, G. (G.) miocenica, G. (G.) cultrata
cultrata, G. (G.) cultrata menardii, Globoquadrina
altispira altispira, G. altispira cf. globosa, Pulleniatina
obliquiloculata obliquiloculata, Globigerina eggeri
eggeri, Globorotalia (G.) cultrata exilis, Globigerina
calida praecalida, G. juvenilis, Hastigerina pélagica,
H. siphonifera siphonifera, Globigerinoides fistulosus,
G. conglobatus conglobatus, Sphaeroidinella dehiscens
dehiscens.
Age: Basal Zone N. 22; earliest Pleistocene.

Sample 4-23-3-2, 75-77 cm:
No significant planktonic foraminifera.

Sample 4-23-3-3, 75-76 cm:
No planktonic foraminifera.

Sample 4-23-4-1, 12-13 cm:
No significant planktonic foraminifera.

Sample 4-23-4-3, 75-76 cm:
Poor planktonic foraminiferal fauna with Globigerinita
dissimilis ciperoensis, G. incrusta, G. stainforthi prae-
stainforthi, Globorotalia (T.) kugleri, G. (T.) pseudo-
kugleri, Globigerinoides quadrilobatus primordius, G.
quadrilobatus immaturus.
Age: Upper part Zone N. 4; Aquitanian, Early Miocene.

Sample 4-23-4-4, 75-76 cm:
As above plus Miogypsina.
Age: Upper part Zone N. 4; Early Miocene.

Sample 4-23-5-1, 25-27 cm:
Rich planktonic foraminiferal fauna with G. (T.) obesa,
Globorotalia (T.) kugleri, G. (T.) pseudokugleri, G.
(T.) siakensis, G. (T.) cf. scitula praescitula, G. (T.)
peripheroronda forma , Globigerinita dissimilis (s.s.),
G. dissimilis ciperoensis, G. incrusta, Globorotaloides
cf. suteri, Globigerinoides quadrilobatus primordius,
G. quadrilobatus immaturus, G. quadrilobatus cf.
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quadrilobatus, G. quadrilobatus cf. altiapertums, Globi-
gerina praebulloides praebulloides, G. juvenilis, G.
bradyi, also with Miogypsina and Spiroclypeus.
Age: Upper part Zone N. 4; Early Miocene.

Hole 24

Sample 4-24-1-1, 34-35 cm:
Globorotalia (T.) siakensis, G. (T.) kugleri, G. (T.)
pseudokugleri, Globigerinoides quadrilobatus primor-
dius, Globigerinita dissimilis dissimilis, Globorotaloides
cf. suteri.
Age: Zone N. 4; Aquitanian, Early Miocene.

Sample 4-24-4-2, 75-76 cm:
No planktonic foraminifera.

Sample 4-24-4-3, 75-76 cm:
As above.

Sample 4-24-4-4, 75-76 cm:
No significant planktonic foraminifera.

Hole 24A

Sample marked "Center Bit":
No significant planktonic foraminifera.

Sample 4-24A-1-1, 5 cm:
No planktonic foraminifera.

Sample 4-24A-2-1, 5.5 cm:
No planktonic foraminifera.

Sample 4-24A-3-1, Core catcher (bottom):
No recognizable planktonic foraminifera.

Sample 4-24A-3-1, Core catcher (middle):
No recognizable planktonic foraminifera.

Sample 4-24A-3-1, Core catcher (top):
As above.

Sample 4-24A-3-1, 79-80 cm:
No significant planktonic foraminifera.

Sample 4-24A-4-1 (?), Core catcher (bottom):
No significant planktonic foraminifera.

Sample 4-24A-4-2, 74-76 cm:
No significant planktonic foraminifera.

Hole 25

Sample 4-25-1-1, 110 cm:
Rich planktonic foraminiferal fauna with Globorotalia
(G.) cultrata menardii, G. (G.) truncatulinoides trun-
catulinoides, Pulleniatina obliquiloculata finalis, P.
obliquiloculata obliquiloculata, Globigerinoides con-
globatus conglobatus, G. ruber, G. quadrilobatus (s.l),

Globigerina eggeri eggeri, Hastigerina siphonifera siphon-
ifera, Sphaeroidinella dehiscens dehiscens.
Age: Zone N. 22; Pleistocene.

Sample 4-25-1-2, 110 cm:
As above.

Sample 4-25-1-3, 110 cm:
As above.

Sample 4-25-1-4, 110 cm:
As above.

Sample 4-25-1-5, 130 cm:
Globorotalia (G.) truncatulinoides truncatulinoides,
G. (G.) cultrata menardii, G. (G.) crassula viola, G.
(Turborotalia) crassaformis ronda, G. (T.) acostaensis
humerosa, G. (T.) scitula scitula, Pulleniatina obli-
quiloculata obliquiloculata, P. obliquiloculata finalis,
Candeina nitida nitida, Globigerinoides quadrilobatus
sacculifer, G. quadrilobatus (s.s.J, G. conglobatus con-
globatus, G. ruber, Hastigerina pelagica, H. siphonifera
siphonifera, Sphaeroidinella dehiscens dehiscens, Tur-
borotalita cf. humilis.
Age: Zone N. 22; Pleistocene.

Sample 4-25-1-6, 0.2 cm:
As above.

Sample 4-25*2-1, 0-2 cm:
Globorotalia (G.) cultrata menardii, G. (G.) cf. cultrata
exilis, G. (G.) cf. tumida (s.s.), G. (G.) miocenica, G.
(G.) ungulata, G. (Turborotalia) acostaensis pseudo-
pima, G. (T.) acostaensis humerosa, G. (T.) cf. ventri-
osa, G. (T.) tosaensis tenuitheca, G. (T.) crassaformis
(s.l), Globigerina eggeri eggeri, G, calida praecalida,
Globigerinoides ruber, G. conglobatus conglobatus,
Pulleniatina obliquiloculata obliquiloculata, Hastigerina
spp., Sphaeroidinella dehiscens dehiscens. Phylogeneti-
cally primitive Globorotalia (G.) truncatulinoides (s.l.)
(partially carinate).
Age: Lower Zone N. 22; earliest Pleistocene.

Sample 4-25-2-2, 0-2 cm:
As above.

Sample 4-25-2-3, 0-2 cm:
As above.

Sample 4-25-2-3, 30 cm:
As above.

Sample 4-25-2-3, 135 cm:
As above.

Sample 4-25-3-1,150 cm:
Globorotalia (G.) cultrata (s.l), G. (G.) cultrata exilis,
G. (G.) multicamerata, G. (G.) miocenica, Globoquad-
rina dehiscens dehiscens, G. altispira altispira, G.
altispira globosa, Globigerinoides obliquus extremus,
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Sample 4-25-4-2,92 cm:
Globorotalia (G.) cultrata (s.l), G. (G.) cultrata lim-
bata, Globorotalia (Turborotalia) acostaensis acostaen-
sis, Globoquadrina dehiscens dehiscens, G. larmeui
obesa, G. altispira altispira, G. altispira cf. globosa,
Globigerina nepenthes, G. venezuelana, Sphaeroidinel-
lopsis subdehiscens cf. paenedehiscens, S. subdehiscens
subdehiscens, S. seminulina seminulina, Globorotalia
(T.) subscitula, Globigerinoides obliquus extremus, G.
bollii, G. quadrilobatus (s.l).
Age: Probably Zone N. 17; Late Miocene.

Sample 4-25-3-4,
As above.

cm:

Sample 4-25-3-4,150 cm:
Globorotalia (G.) cultrata (s.l), G. (G.) cultrata limbata,
Globorotalia (Turborotalia) acostaensis humerosa, G.
(T.) acostaensis acostaensis, Globoquadrina altispira
altispira, G. altispira cf. globosa, G. dehiscens dehiscens,
Globigerinoides bollii, G. obliquus extremus, G. elonga-
tus, G. quadrilobatus (s.l), Globigerina nepenthes, G.
venezuelana, G. decoraperta, Sphaeroidinellopsis sub-
dehiscens paenedehiscens, S. subdehiscens subdehiscens.

Age: Within interval f^one J\[ 1 8 1 ; Late
I Zone N. 17 upper partj

Miocene.

Sample 4-25-3-5, 90 cm:
As above, but also with Sphaeroidinellopsis seminulina
seminulina.
Age: As above.

Sample 4-25-3-5, 150 cm:
As above.

Sample 4-25-4-3,0-2 cm:
Globorotalia (G.) cultrata (s.l), G. (G.) cultrata limbata,
G. (Turborotalia) acostaensis acostaensis, G. (T.)scitula
scitula, G. (T.) subscitula, Globigerinoides bollii, G.
obliquus extremus, G. quadrilobatus (s.l), Globoquad-
rina altispira altispira, G. dehiscens dehiscens, G. larmeui
obesa, Hastigerina siphonifera siphonifera, Sphaeroidi-
nellopsis seminulina (s.l), S. subdehiscens subdehiscens,
S. subdehiscens cf. paenedehiscens, Globigerina nepen-
thes, G. juvenilis, G. bradyi, G. venezuelana, Globoro-
taloides hexagona variabilis.
Age: Probably Zone N. 17; Late Miocene.

Sample 4-25-4-3,90 cm:
As above.

Sample 4-25-4-4, 0-2 cm:
As above, but with no specimens referable to Sphaeroi-
dinellopsis subdehiscens cf. paenedehiscens. The sample
shows a little contamination from Pleistocene/Holocene
horizons.
A xu>i‰ * ifZone N. 17 earlier parti. T ,
Age: Within interval „ XT Λ,

 V Late& IZone N. 16 J
Miocene.
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Globigerinoides conglobatus conglobatus, G. elongatus,
G. quadrilobatus, Globigerina nepenthes, Sphaeroidin-
ellopsis subdehiscens paenedehiscens (abundant),
Sphaeroidinella dehiscens dehiscens forma immatura,
Globorotalia (Turborotalia) acostaensis humerosa, G.
(T.) acostaensis acostaensis, Orbulina spp., Hastigerina
siphonifera (s.s.).
Age: Early Zone N. 19; Early Pliocene.

Sample 4-25-3-2, 25 cm:
As above, but only very few S. dehiscens dehiscens
forma immatura with minute dorsal supplementary
apertures.
Age: Basal Zone N. 19; Early Pliocene.

Sample 4-25-3-2, 150 cm:
As above, but no specimens of Sphaeroidinella dehis-
cens dehiscens (including forma immatura) observed.
Age: Zone N. 18; Late Miocene/Early Pliocene.

Sample 4-25-3-3, 122-124 cm:
Globorotalia (G.) cultrata limbata, G. (G.) cf. miocen-
ica, Globorotalia (Turborotalia) acostaensis humerosa,
G. (T.) acostaensis acostaensis, Globigerina nepenthes,
G. eggeri multiloba, G. cf. decoraperta, Globigerinoides
bollii, G. obliquus extremus, G. quadrilobatus (s.l),
G. cf. conglobatus canimarensis, Globoquadrina dehis-
cens dehiscens, G. altispira altispira, G. altispira cf.
globosa, Sphaeroidinellopsis subdehiscens paenedehis-
cens. ,
Age: Within interval £ o n e £• »

IZone N. 17 upper part j
Miocene.

Sample 4-25-3-3, 150 cm:
As above, but with G. (G.) cf. multicamerata.

Age: Within interval f l°ne ^• 18 1
5 I Zone N. 17 upper partj ' ^ ^

Miocene.

Sample 4-25-3-6,90 cm:
Globorotalia (G.) cultrata (s.l), G. (G.) cultrata lim-
bata, G. (Turborotalia) acostaensis humerosa, G. (T.)

'acostaensis acostaensis, G. (T.) cf. subscitula, Globo-
quadrina larmeui obesa, G. altispira altispira, G. alti-
spira cf. globosa, Globigerina decoraperta, G. nepenthes,
G. venezuelana, Sphaeroidinellopsis seminulina semi-
nulina, S. subdehiscens subdehiscens, S. subdehiscens
paenedehiscens, G. (G.) multicamerata, Orbulina spp.,
Globigerinoides bollii, G. obliquus extremus, G. quad-
rilobatus (s.l).
Age: As above.

Sample 4-25-3-6,150 cm:
As above.

Sample 4-254-1,0-2 cm:
Strongly heterogenous assemblage with faunal elements
from Zones N. 22, N. 21, N. 19, N. 18 all present.
Age: None.



Sample 4-25-4-4, 90 cm:
As for Sample 4-25-4-4, 0-2 cm.
Age: Within interval^0116 JJ }7 earlier part] L a t e

[Zone N. 16 J
Miocene.

Hole 26

Sample 4-26-1-1, 148-150 cm:
Globorotalia (G.) tumida tumida, G. (G.) cultrata cul-
trata, G. (G.) cultrata menardii, Pulleniatina obliquilo-
culata finalis, Globigerinoides tuber (pink), G. conglo-
batus conglobatus, G. quadrilobatus sacculifer, Globi-
gerina eggeri eggeri, Sphaeroidinella dehiscens dehiscens,
S. dehiscens excavata, etc.
Age: Zone N. 23; Holocene.

Sample 4-26-1-2, 75-76 cm:
No significant fauna.
Age: None.

Sample 4-26-1-3, 75-76 cm:
As above.

Sample 4-26-2, Core catcher:
As above.

Sample 4-26-2-1, 124-125 cm:
As above.

Sample 4-26-2-2,75-76 cm:
As above.

Sample 4-26-3-1, 75-76 cm:
As above.

Sample 4-26-3-1, 148-150 cm:
No significant fauna.

Sample 4-26-3-2, 75-76 cm:
As above.

Sample 4-26-4, Core catcher:
Quartz sand and much authigenic feldspar residue, but
no significant fauna.

Sample 4-26-4-1, 150 cm:
As above.

Sample 4-26-5-1, 75-76 cm:
No significant fauna.

Sample 4-26-5-2, 75-76 cm:
As above.

Sample 4-26-5-3, 75-76 cm:
As above.

Sample 4-26-5-4, 75-77 cm:
As above.

Hole 27
Sample 4-27-1-1, 75-76 cm:
No significant fauna.

Sample 4-27-1-2, 62-63 cm:
As above.

Sample 4-27-1-6, 79-80 cm:
As above.

Sample 4-27-2-1, 75-76 cm:
No recognizable planktonic foraminiferal taxa.

Sample 4-27-2-2, 75-76 cm:
No significant planktonic foraminiferal taxa.

Sample 4-27-2-3, 75-76 cm:
As above.

Sample 4-27-3-2, 75-76 cm:
No planktonic foraminifera.

Sample 4-27-4-1, 75-76 cm:
As above.

Sample 4-27-4-2, 75-76 cm:
As above.

Sample 4-27-4-3, 75-76 cm:
As above.

Sample 4-27-5-1, 75-76 cm:
As above.

Sample 4-27-5-2, 75-76 cm:
As above.

Sample 4-27-5-3, 75-76 cm:
As above.

Sample 4-27-5-4, 75-76 cm:
As above.

Sample 4-27-6-2, 75-76 cm:
No planktonic foraminiferal fauna, Radiolaria present.
Age: No planktonic foraminiferal determination.

Sample 4-27-6-3, 72-74 cm:
As above.

Hole 27A
Sample 4-27A-1-1, 75-76 cm:
No recognizable planktonic foraminifera.

Sample 4-27A-1-4, 75-76 cm:
As above.

Sample 4-27A-1-5,75-76 cm:
As above.

Sample 4-27A-1-6, 75-76 cm:
As above.
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Sample 4-27A-2-3, 75-76 cm:
As above.

Sample 4-27A-3-1, 75-76 cm:
As above.

Sample 4-27A-4-1, 75-76 cm:
As above.

Sample 4-27A-4-2, 75-76 cm:
As above (residue contains authigenic feldspar).

Sample 4-27A-4-3, 67-68 cm:
As above.

Sample 4-27A-4-4, 73-74 cm:
As above.

Sample 4-27A-4-5, 75-76 cm:
As above.

Sample 4-27A-4-6,75-76 cm:
As above.

Sample 4-27A-5-1,4142 cm:
No planktonic foraminifera.

Sample 4-27A-5-2, 75-76 cm:
As above.

Sample 4-27A-5-3, 75-77 cm:
As above.

Sample 4-27A-5-4, 75-76 cm:
As above.

Sample 4-27A-5-5, 75-76 cm:
As above.

Hole 28

Sample 4-28-2-2,75-76 cm:
No planktonic foraminifera.

Sample 4-28-2-3, 75-76 cm:
As above.

Sample 4-28-24, 75-76 cm:
As above.

Sample 4-28-3-1, 75-76 cm:
No planktonic foraminifera (Radiolaria only).
Age: None based on the Globigerinacea.

Sample 4-28-3-2, 75-77 cm:
As above.
Age: None based on the Globigerinacea.

Sample 4-28-3-3, 74-76 cm:
As above.
Age: None based on the Globigerinacea.

Sample 4-28-3-4, 74-76 cm:
As above.
Age: None based on the Globigerinacea.

Sample 4-28-3-5, 74-76 cm:
As above.
Age: None based on the Globigerinacea.

Sample 4-28-3-6, 71-73 cm:
As above.
Age: None based on the Globigerinacea.

Sample 4-28-5, Core catcher:
No planktonic foraminifera.

Hole 29

Sample 4-29-1-1, 75-77 cm:
Much comminuted planktonic foraminiferal fauna, but
with Sphaeroidinella dehiscens dehiscens, Globigerina
eggeri eggeri, Globorotalia (Turborotalia) acostaensis
(s.l), Pulleniatina obliquiloculata obliquiloculata.
Age: Probably Zone N. 22/N. 23;Pleistocene/Holocene.

Sample 4-29-1-2, 80-82 cm:
As above.

Sample 4-29-1-3,68-70 cm:
Rich planktonic foraminiferal fauna with Pulleniatina
obliquiloculata finalis, P. obliquiloculata obliquiloculata,
Sphaeroidinella dehiscens dehiscens, S. dehiscens exca-
vata, Globorotalia (G.) tumida tumida, G. (G.)cultrata
(si), G. (G.) ungulata, G. (G.) fimbriata, G. (T.)acos-
taensis humerosa, Globigerina eggeri eggeri, Globigeri-
noides conglobatus conglobatus, G. elongatus, G. ruber,
G. quadrilobatus (s.l), etc.
Age: Zone N. 23; Late Pleistocene/Holocene.

Sample 4-29-2-1, 72-74 cm:
Sphaeroidinella dehiscens dehiscens, Pulleniatina obli-
quiloculata finalis, P. obliquiloculata obliquiloculata,
Globorotalia (G.) crassula viola, G. (G.) crassula crass-
ula, G. (G.) crassula cf.conomiozea, G. (T.)crassaformis
crassaformis, G. (T.) acostaensis cf. pseudopima, Globi-
gerina eggeri eggeri, Hastigerina siphonifera siphonifera,
Globigerinoides conglobatus conglobatus, G. elongatus,
G. ruber, etc.
Age: Zone N. 22; Pleistocene.

Sample 4-29-2-2,74-76 cm:
Globorotalia (G.) truncatulinoides truncatulinoides, G.
(G.) crassula crassula, G. (G.) crassula viola, G. (T.)
acostaensis (s.l.), Globigerinoides conglobatus congloba-
tus, G. elongatus, G. ruber, G. quadrilobatus (s.l.), Glo-
bigerina eggeri eggeri, Sphaeroidinella dehiscens dehis-
cens, Pulleniatina obliquiloculata cf. finalis, P. obliqui-
loculata obliquiloculata, Hastigerina siphonifera siphoni-
fera, Globorotalia (T.) tosaensis tenuitheca.
Age: Zone N. 22; Pleistocene.
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Sample 4-29-2-3, 75-77 cm:
Much comminuted planktonic foraminiferal fauna.
Age: Probably Zone N. 22; Pleistocene.

Sample 4-29-3-1, 40-42 cm:
Globorotalia (G.) miocenica, G. (G.) cultrata exilis, G.
(G.) crassula crassula, Globigerinoides fistulosus, G.
conglobatus conglobatus, G. elongatus, G. quadriloba-
tus, Globigerina eggeri eggeri, Candeina nitida nitida,
Hastigerina siphonifera siphonifera, Globorotalia (T.)
crassaformis ronda, G. (T.) acostaensis pseudopima,
Sphaeroidinella dehiscens dehiscens.
Age: Probably Zone N. 21; Late Pliocene.

Sample 4-29-4-1, 93-95 cm:
Fauna much comminuted, but with Globorotalia (G.)
miocenica, G. (T.) acostaensis pseudopima, G. (T.)
acostaensis humerosa, Globigerinoides obliquus extre-
mus, G. elongatus, G. (G.) cultrata exilis, G. (T.) crassa-
formis ronda, Globigerinoides ruber, G. quadrilobatus
(s.l), Hastigerina siphonifera siphonifera, Sphaeroidi-
nella dehiscens dehiscens.
Age: Within f^°ne N. 211 i n t e r v a l P l i o c e n e .

[Zone N. 20J

Sample 4-29-4-2, 65-67 cm:
Globorotalia (G.) miocenica, G. (G.) crassula viola, G.
(T.) crassaformis ronda, G. (T.) acostaensis acostaensis,
G. (T.) acostaensis humerosa, Globigerinoides quadrilo-
batus fistulosus, G. quadrilobatus sacculifer, G. ruber,
G. obliquus extremus, G. conglobatus conglobatus,
Orbulina sp., Sphaeroidinella dehiscens dehiscens.

Age: Probably within f j o n e ?J ^ 1 interval; Pliocene.
I Zone N. 20J

Sample 4-29-4-3, 74-76 cm:
Globorotalia (G.) multicamerata, G. (G.) miocenica, G.
(G.) crassula crassula, G. (G.) crassula cf. viola, G. (T.)
acostaensis acostaensis, G. (T.) acostaensis humerosa,
G. (T.) cf. acostaensis pseudopima, Globigerinoides
conglobatus conglobatus, G. elongatus, G. quadrilo-
batus (s.l.), G. ruber, G. bollii, Globigerina falconensis,
G. eggeri eggeri, Sphaeroidinella dehiscens dehiscens.

Age: Within interval f ̂ O n e ?J ™ 1 ; Pliocene.
I Zone N. 20 J

Sample 4-29-4-4, 74-76 cm:
Poor planktonic fauna, Globigerina decoraperta, Globi-
gerinoides bollii, G. cf. ruber, G. quadrilobatus (s.l),
Sphaeroidinella dehiscens dehiscens, Globorotalia (G.)
multicamerata, G. (T.) acostaensis (s.l.).

Age: Within interval f ̂ o n e ^ ?*1 ; Pliocene.D I Zone N. 19J

Sample 4-29-5-1, 74-76 cm:
No planktonic foraminiferal fauna.

Sample 4-29-6-1, 27-29 cm:
As above.

Sample 4-29-7-1, 105-107 cm:
No significant planktonic foraminifera.

Sample 4-29-10-2, 73-75 cm:
Rich radiolarian assemblage, but no planktonic forami-
nifera.
Age: None based on the Globigerinacea.

Sample 4-29-10-4, 76-78 cm:
As above.

Sample 4-29-10-5, 74-76 cm:
As above.

Sample 4-29-12-4, 74-76 cm:
As above.

Sample 4-29-15-4, 110-112 cm:
As above.

Sample 4-29-16-3, 90-92 cm:
As above.

Sample 4-29-17-4, 92-94 cm:
As above.

Hole 29A
Sample 4-29A-2-1, 80-82 cm:
No planktonic foraminifera.

Sample 4-29A-4-1, 83-85 cm:
No planktonic foraminifera.

Hole 29B
Sample 4-29B-1-1, 75-77 cm:
No planktonic foraminifera.
Age: None.

Sample 4-29B-1-4, 75-77 cm:
As above.

Sample 4-29B-1-5, 76-78 cm:
As above.

Sample 4-29B-1-6, 74-76 cm:
As above.

Sample 4-29B-2-2, 75-77 cm:
As above.

Sample 4-29B-2-3, 75-77 cm:
Rich planktonic foraminiferal fauna with Globorotalia
(G.) truncatulinoides truncatulinoides, G. (G.) truncatu-
linoides pachytheca, G. (G.) cultrata menardii, G. (G.)
ungulata, Globigerinoides conglobatus conglobatus, G.
ruber, G. quadrilobatus (s.l), Globigerina eggeri eggeri,
Pulleniatina obliquiloculata obliquiloculata, P. obliqui-
loculata cf. finalis, Sphaeroidinella dehiscens dehiscens.
Age: Zone N. 22; Pleistocene.
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Sample 4-29B-2-4, 74-76 cm:
Fairly rich planktonic foraminiferal fauna, but mainly
comminuted and withmicronodules of manganese, some
of which replace foraminifera. Sphaeroidinella dehiscens
dehiscens, S. dehiscens dehiscens forma immatura, Glo-
bigerina nepenthes, Sphaeroidinellopsis seminulina (s. I.),
Globorotalia (G.) cf. miocenica, G. (G.) cultrata (s.l),
G. (T.) acostaensis acostaensis.
Age: Probably Zone N. 19; Pliocene.

Sample 4-29B-3-1, 74-76 cm:
No significant planktonic foraminifera.

Sample 4-29B-3-2, 74-76 cm:
No planktonic foraminifera.

Sample 4-29B-4-1, 74-76 cm:
As above.

Sample 4-29B-4-2, 74-76 cm:
As above.

Sample 4-29B-4-3, 74-76 cm:
As above.

Sample 4-29B-4-4, 75-77 cm:
No planktonic foraminifera—some micronodules
manganese.

of

Sample 4-29B-5-1, 70-72 cm:
Globigerinoides cf. sicanus (phylogenetically rather
primitive), G. subquadratus, G. quadrilobatus trilobus,
Globoquadrina altispira altispira, G. altispira cf. globosa,
G. cf. baroemoenensis, Globigerinita incrusta, Globo-
rotalia (T.) siakensis, G. (T.) peripheroronda, G. (T.)
scitula praescitula.
Age: Zone N. 8 (probably lower part); basal Middle

Miocene.

Sample 4-29B-5-2, 74-76 cm:
As above, but no specimens referable to G. sicanus.
Age: Zone N. 7 or early Zone N. 8; latest Early

Miocene or basal Middle Miocene.

Sample 4-29B-5-3, 74-76 cm:
Globorotalia (T.) peripheroronda, G. (T.) siakensis, G.
(T.) scitula praescitula, Globoquadrina dehiscens ad-
vena, G. altispira altispira, G. baroemoenensis, Sphaer-
oidinellopsis seminulina seminulina (primitive), Globi-
gerinita incrusta, Globigerina juvenilis, G. bradyi, G.
praebulloides praebulloides, Globigerinoides subquad-
ratus, G. quadrilobatus (s.l.).
Age: Zone N. 7; Early Miocene.

Sample 4-29B-6-1, 134-136 cm:
Globigerinatella insueta, Globorotalia (T.) periphero-
ronda, G. (T.) scitula praescitula, G. (T.) siakensis,
Globoquadrina dehiscens dehiscens, G. dehiscens advena,

G. altispira altispira, G. altispira cf. globosa, G. baroemo-
enensis, Globigerina venezuelana, Globigerinoides quad-
rilobatus (s.l), G. subquadratus.
Age: Zone N. 7; Early Miocene.

Sample 4-29B-8-1, 75-77 cm:
Rich radiolarian assemblage, no planktonic foraminif-
era.
Age: None based on the Globigerinacea.

Sample 4-29B-8-3, 75-77 cm:
As above.

Sample 4-29B-9-5, 111-113 cm:
As above.

Sample 4-29B-10-3, 103-105 cm:
As above.

Sample 4-29B-13-4, 75-77 cm:
This core was recorded, in the preliminary report as be-
ing referable to the Eocene part of the succession on the
presence of Eocene Radiolaria and nannoplankton in
the cores above this one. However, this sample yields
specimens referable to Globigerinoides diminutus, G.
quadrilobatus trilobus, Sphaeroidinellopsis seminulina-
seminulina (phylogenetically very primitive), Globigeri-
nita incrusta, Globorotalia (Turborotalia) siakensis, G.
(T.) peripheroronda and Globigerina juvenilis. This
fauna is determinative for a horizon within the interval
[Zone N. 8 (lowermost part)! &nd t h e r e f o f t h e

I Zone N. 7 J
same age as seen in Cores 5 and 6 recorded above. This
fauna may therefore represent contamination from
higher in the succession. The stratigraphic determina-
tion for this sample should not be accepted without
further investigation. The sample yielded euhedral mag-
netite and authigenic plagioclase feldspar (euhedral
crystals) which are not in agreement with the chert
horizons recorded on shipboard. It would seem likely,
therefore, that the sample is contaminated from the
drilling-bit.

Hole 30

Sample 4-30-1-1, 104-106 cm:
Globorotalia (G.) truncatulinoides truncatulinoides, G.
(G.) truncatulinoides pachytheca, G. (G.) cultrata men-
ardii, G. (T.) crassaformis ronda, G. (T.)inflata, G. (T.)
pseudopima, Globigerina eggeri eggeri, Globigerinoides
elongatus, G. ruber, G. quadrilobatus (s.l), Pulleniatina
obliquiloculata obliquiloculata, P. obliquiloculata cf.
finalis, Globigerinoides conglobatus conglobatus.
Age: Zone N. 22; Pleistocene.

Sample 4-30-1-2, 30 cm:
As above.
Age: Zone N. 22;Pleistocene.
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Sample 4-30-1-3, 51 cm:
As above.
Age: Zone N. 22; Pleistocene.

Sample 4-30-1-5, 74-76 cm:
As above.
Age: Zone N. 22; Pleistocene.

Sample 4-30-2-2, 48-50 cm:
Globorotalia (G.) truncatulinoides truncatulinoides, G.
(G.) cultrata menardii, G. (T.) tosaensis tenuitheca, G.
(T.) crassaformis ronda, G. (T.) pseudopima, G. (T.)
inflata, Globigerinoides conglobatus conglobatus, G.
elongatus, G. ruber, G. quadrilobatus fsJJ, Globigerina
eggeri eggeri, G. falconensis, G. decoraperta, Pullenia-
tina obliquiloculata obliquiloculata, Orbulina spp.
Age: Zone N. 22; Pleistocene.

Sample 4-30-2-3,63-65 cm:
No planktonic foraminifera.

Sample 4-30-2-4, 74-76 cm:
Same as for Sample 4-30-2-2, 48-50 cm.
Age: Zone N. 22; Pleistocene.

Sample 4-30-3-1, 136 cm:
Globorotalia (G.) truncatulinoides truncatulinoides,
Globorotalia (T.) tosaensis (s.l), G. (T.) crassaformis
(s.l), Globigerinoides conglobatus conglobatus, G. ru-
ber, G. elongatus, G. quadrilobatus (s.l.), Globigerina
eggeri eggeri, G. decoraperta, Pulleniatina obliquilocu-
lata obliquiloculata, P. obliquiloculata cf. praecursor,
Globorotalia (G.) cultrata menardii, Sphaeroidinella
dehiscens dehiscens.
Age: Zone N. 22; Pleistocene.

Sample 4-30-3-2, 74-76 cm:
As above, plus G. (G.) cultrata exilis.
Age: Zone N. 22; Pleistocene.

Sample 4-30-3-3, 74-76 cm:
As above.
Age: Zone N. 22; Pleistocene.

Sample 4-30-3-4, 78-80 cm:
As above.
Age: Zone N. 22; Pleistocene.

Sample 4-30-4-1, 123-125 cm:
Globorotalia (T.) crassaformis ronda, G. (T.) acostaen-
sis acostaensis, G. (T.) acostaensis pseudopima, Globo-
rotalia (G.) cultrata menardii, Pulleniatina obliquilocu-
lata obliquiloculata, Globigerina eggeri eggeri, G. decor-
aperta, Globigerinoides conglobatus conglobatus, G.
ruber, G. quadrilobatus (s.l), Sphaeroidinella dehiscens
dehiscens, Orbulina spp.

Age: Within the interval [^one *J" ??1
[ZoneN.

Sample 4-30-4-2, 74-76 cm:
Globorotalia (G.) cultrata menardii, G. (G.) cultrata
exilis, G. (T.) acostaensis pseudopima, G. (T.) acostaen-
sis humerosa, Pulleniatina obliquiloculata obliquilocula-
ta, Globigerina eggeri eggeri, G. falconensis, Globigeri-
noides conglobatus conglobatus, G. elongatus, G. ruber,
G. quadrilobatus (s.l.), G. obliquus extremus, Sphaeroi-
dinella dehiscens dehiscens, Orbulina spp., Globorotalia
(T.) crassaformis ronda, G. (G.) crassula crassula.

Age: Within the interval f̂ one ?J V\& 1 ZoneN. 21J

Sample 4-30-5-1, 74-76 cm:
Globorotalia (T.) tosaensis tenuitheca, G. (T.) crassa-
formis ronda, G. (T.) crassaformis crassaformis, G. (T.)
acostaensis pseudopima, G. (T.) acostaensis humerosa,
G. (T.) scitula scitula, G. (G.) crassula viola, G. (G.)
crassula crassula, Globigerina falconensis, G. eggeri
eggeri, G. bulloides apertura, Globigerinoides congloba-
tus conglobatus, G. ruber, G. elongatus, Pulleniatina
obliquiloculata obliquiloculata, Sphaeroidinella dehis-
cens dehiscens, Orbulina sp.
Age: Zone N. 21; Late Pliocene.

Sample 4-30-5-2, 74-76 cm:
As above.

Sample 4-30-6-1, 110-112 cm:
Globorotalia (G.) cultrata menardii, G. (G.) crassula
crassula, G. (T.) pseudopima, G. (T.) acostaensis hum-
erosa, G. (T.) scitula scitula, G. (T.) crassaformis ronda,
Globigerinoides conglobatus conglobatus, G. elongatus,
G. ruber, G. quadrilobatus, Globigerina eggeri eggeri,
G. falconensis, G. bulloides bulloides, G. parabulloides,
Hastigerina siphonifera siphonifera, Orbulina spp.,
Sphaeroidinella dehiscens dehiscens.
Age: Zone N. 21; Late Pliocene (from evidence of next

deeper sample).

Sample 4-30-6-3, 120-122 cm:
As above plus Pulleniatina obliquiloculata obliquilocu-
lata, P. obliquiloculata praecursor and Globorotalia (T.)
tosaensis tenuitheca.
Age: Zone N. 21; Late Pliocene.

Sample 4-30-7-1, 76-78 cm:
Globorotalia (T.) cf. tosaensis tenuitheca, G. (T.) pseud-
opima, G. (T.) crassaformis oceanica, Globorotalia (G.)
cf. miocenica, Globigerinoides elongatus, G. ruber, G.
quadrilobatus (s.l), Orbulina sp., Sphaeroidinella dehis-
cens dehiscens.
Age: ? Basal part Zone N. 21; later Pliocene.

Sample 4-30-8, Core catcher:
Sphaeroidinella dehiscens dehiscens forma immatura,
Sphaeroidinellopsis subdehiscens paenedehiscens, S.
subdehiscens subdehiscens, Orbulina spp., Globorotalia
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(G.) cultrata menardii, G. (G.) miocenica, G. (G.) cf.
multicamerata, G. (T.) acostaensis acostaensis, Globi-
gerina bulloides apertura (well developed), Globorotalia
(T.) acostaensis humerosa, Globigerinoides conglobatus
conglobatus, G. obliquus extremus, G. bollii, G. quad-
rilobatus (s.l), G. elongatus, Globoquadrina altispira
altispira, G. altispira globosa.
Age: Zone N. 19; Pliocene.

Sample 4-30-9-1, 80 cm:
Globorotalia (G.) cultrata cf. cultrata, Globorotalia (T.)
siakensis, Globigerina venezuelana, G. praebulloides
(s.l), Globoquadrina dehiscens advena, Sphaeroidinel-
lopsis subdehiscens nepenthes, Globigerinoides bollii,
G. quadrilobatus (s. I.), G. obliquus obliquus.
Age: Zone N. 14; Middle Miocene.

Sample 4-30-9-2, 60 cm:
As above.
Age: Zone N.I4;Middle Miocene.

Sample 4-30-10-2, 78-80 cm:
Glauconitic sand residue with poor planktonic forami-
niferal fauna but with Globigerina nepenthes, Globoro-
talia (T.) siakensis, Globigerinoides bollii, G. quadrilo-
batus (s.l), Globigerina praebulloides (s.l).
Age: Zone N. 14; Middle Miocene.

Sample 4-30-10-2, 130 cm:
As above.
Age: Zone N.14; Middle Miocene.

Sample 4-30-10-3, 74-76 cm:
As above.
Age: Zone N. 14; Middle Miocene.

Sample 4-30-10-3, 80 cm:
As above.
Age: Zone N. 14; Middle Miocene.

Sample 4-30-11-1, 62-65 cm:
Glauconitic sandy residue with poor planktonic forami-
niferal fauna, but with Globorotalia (T.) siakensis, G.
(T.) continuosa, Globigerina cf. nepenthes, G. druryi,
Sphaeroidinellopsis subdehiscens subdehiscens, S. semi-
nulina seminulina, Orbulina sp.
Age: Probably uppermost Zone N.I3; Middle Miocene.

Sample 4-30-11-2, 55-57 cm:
Sphaeroidinellopsis subdehiscens subdehiscens, S. semi-
nulina seminulina, Globigerinoides cf. subquadratus, G.
bollii, Globorotalia (T.) siakensis, G. (T.) minutissima,
Globigerina druryi, G. cf. woodi (s.l), Globoquadrina
altispira (s.l), Orbulina sp.
Age: Zone N. 13; Middle Miocene.

Sample 4-30-11-2, 75 cm:
Globorotalia (G.) fohsi forma robusta, Sphaeroidinel-
lopsis subdehiscens subdehiscens, S. seminulina semi-
nulina, Globorotalia (T.) siakensis, G. (T.) minutissima,

G. (T.) continuosa, Globoquadrina altispira (s.l), G.
larmeui obesa, Globigerina druryi, G. cf. woodi (s.l),
Orbulina sp.
Age: Zone N. 13; Middle Miocene.

Sample 4-30-11, Core catcher:
Sphaeroidinellopsis subdehiscens subdehiscens, speci-
mens ex interc S. seminulina seminulina—S. subdehis-
cens, Globorotalia (T.) siakensis, Globigerina druryi, G.
woodi, Globoquadrina altispira (group), Globigerinoides
bollii, G. quadrilobatus (s.l), G. subquadratus.
Age: Zone N. 13; Middle Miocene.

Sample 4-30-12-1, 27-30 cm:
Poor planktonic foraminiferal fauna with Globorotalia
(T.) siakensis, Sphaeroidinellopsis seminulina seminulina,
Globigerinoides bollii, G. subquadratus, G. quadriloba-
tus (s.l), Globigerina druryi, G. cf. woodi (s.l), Sphaer-
oidinellopsis cf. subdehiscens subdehiscens.
Age: Probably uppermost Zone N.12; Middle Miocene.

Sample 4-30-12-2, 10-13 cm:
Specimens ex interc Sphaeroidinellopsis seminulina
(s.s.)-S. subdehiscens (s.s.), S. cf. subdehiscens subdehi-
scens, Globorotalia (G.) fohsi (s.s.), G. (G.) praefohsi,
Globigerinoides subquadratus, G. quadrilobatus (s.l),
G. bollii, Globigerina druryi, Globoquadrina larmeui
obesa, G. altispira (s.l), Globorotalia (T.) siakensis, G.
(G.) miozea (s.l).
Age: Uppermost Zone N.12; Middle Miocene.

Sample 4-30-12-3, 23-26 cm:
Sphaeroidinellopsis seminulina (s.l), Globorotalia (G.)
fohsi (s.s.), G. (G.). praefohsi, Globigerinoides subquad-
ratus, G. quadrilobatus (s.l), G. bollii, Globigerina
druryi, Globoquadrina altispira (s.l), Globorotalia (T.)
siakensis.
Age: Zone N.12; middle Miocene.

Sample 4-30-12-3, 122 cm:
Globorotalia (G.) fohsi (s.s.), G. (G.)praefohsi, G. (T.)
peripheroacuta, G. (G.) miozea (s.l), G. (T.)siakensis,
Sphaeroidinellopsis seminulina seminulina, Globigerina
druryi, G. cf. venezuelana, G. woodi woodi, G. woodi
connecta, Globigerinoides bollii, G. subquadratus, G.
quadrilobatus (s.l), Orbulina spp., Globorotaloides
hexagona variabilis.
Age: Zone N.12; Middle Miocene.

Sample 4-30-12-4, 0-3 cm:
As above.
Age: Zone N.12; middle Miocene.

Sample 4-30-124, 100 cm:
Globorotalia (G.) praefohsi, G. (T.) peripheroacuta, G.
(T.)sp.e× interc peripheroronda-peripheroacuta, G. (G.)
miozea, G. (T.) siakensis, Orbulina spp., Globigerina
druryi, G. woodi woodi, G. venezuelana, Globoquadrina
dehiscens advena, G. altispira (group), Sphaeroidinel-
lopsis seminulina seminulina, Globigerinoides bollii
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(rare), G. obliquus obliquus, G. subquadratus, G.
quadrilobatus.
Age: Zone N.I 1; middle Miocene.

Sample 4-30-12-5, 5-8 cm:
As above.
Age: Zone N. 11; middle Miocene.

Sample 4-30-12-5, 90 cm:
As above.

Sample 4-30-13-1, 0-3 cm:
Globorotalia (T.) peripheroacuta, G. (T.) periphero-
ronda, G. (T.) scitula scitula, G. (G.) praemenardii prae-
menardii, G. (G.) miozea miozea, G. (T.) siakensis, G.
(T.) obesa, Hastigerina siphonifera praesiphonifera, Glo-
boquadrina dehiscens advena, G. altispira (group),
Sphaeroidinellopsis seminulina seminulina, Orbulina
spp., Globorotaloides hexagona variabilis, Globigerina
woodiwoodi, G. praebulloides (s.l), G. juvenilis, Globi-
gerinoides obliquus obliquus, S. subquadratus, G. quad-
rilobatus (group), Globigerinita incrusta.
Age: Zone N.I0; middle Miocene.

Sample 4-30-13-1, 120 cm:
As above.

Sample 4-30-13-2, 110-115 cm:
Globorotalia (T.) peripheroacuta, G. (T.) periphero-
ronda, G. (T.) scitula scitula, G. (G.) miozea (s.l), G.
(G.) praemenardii (s.l), G. (T.) siakensis, Globoquad-
rina dehiscens advena, G. altispira (group), Globigerina
foliata, G. woodi (s.l), G. praebulloides (s.l), G. juveni-
lis, G. venezuelana, Globigerinoides quadrilobatus
(group), G. subquadratus, Orbulina suturalis, Sphaeroi-
dinellopsis seminulina seminulina.
Age: Zone N. 10; middle Miocene.

Sample 4-30-13-3, 5-7 cm:
As above.
Age: Zone N. 10; middle Miocene.

Sample 4-30-13-3, 80 cm:
Very rich planktonic foraminiferal fauna. As above.
Age: Zone N.10; middle Miocene.

Sample 4-30-14-1, 83-85 cm:
As above.
Age: Zone N.10; middle Miocene.

Sample 4-30-15-1, 80-83 cm:
Globorotalia (G.) praemenardii (s.l), G. (G.) miozea,
G. (T.) peripheroacuta, G. (G.) peripheroronda, G. (T.)
scitula scitula, G. (T.) siakensis, G. (T.) obesa, Globi-
gerina foliata, G. venezuelana, G. juvenilis, G. bradyi,
Globigerinita incrusta, Globigerinoides quadrilobatus
(s.l), G. subquadratus, G. obliquus obliquus, Sphaeroi-
dinellopsis seminulina seminulina, Orbulina suturalis,
Globoquadrina dehiscens advena.
Age: Zone N.10; Middle Miocene.

Sample 4-30-15-2, 8-1 lcm:
Globorotalia (G.) praemenardii (s.l), G. (T.) peri-
pheroacuta, G. (T.) peripheroronda, G. (T.) scitula
scitula, G. (T.) scitula cf. praescitula, G. (T.) siakensis,
G. (T.) obesa, Orbulina suturalis, Globoquadrina dehis-
cens dehiscens, G. dehiscens advena, G. altispira
(group), G. baroemoenensis, Globigerina venezuelana,
G. bradyi, G. foliata, Sphaeroidinellopsis seminulina
seminulina, Globigerinoides subquadratus, etc.
Age: Zone N.10; Middle Miocene.

Sample 4-30-15-2, 70 cm:
As above.
Age: Zone N.10; Middle Miocene.

Sample 4-30-15-3, 8-11 cm:
As above, but G. (T.) peripheroacuta very phylogeneti-
cally primitive.
Age: Lower Zone N.10; Middle Miocene.

Sample 4-30-15-3, 130 cm:
Globorotalia (G.) praemenardii archeomenardii, G. (T.)
peripheroronda, G. (T.) scitula praescitula, G. (T.)
siakensis, Orbulina suturalis, Praeorbulina glomerosa
circularis, Globoquadrina altispira (group), G. dehiscens
advena, G. baroemoenensis, Globigerina venezuelana,
Globigerinoides subquadratus, G. obliquus obliquus,
G. quadrilobatus, Sphaeroidinellopsis seminulina semi-
nulina, etc.
Age: Zone N.9; Middle Miocene.

Sample 4-30-15-4, 107 cm:
Globorotalia (Clavatorella) bermudezi (rare), Praeor-
bulina glomerosa glomerosa (rare), P. glomerosa circu-
laris (rare), Globorotalia (G.) praemenardii archeo-
menardii, G. (T.) peripheroronda, G. (T.) siakensis,
G. (T.) scitula praescitula, G. (T.) obesa, Globigerina-
tella insueta (rare), Sphaeroidinellopsis seminulina se-
minulina, Globigerinoides diminutus, G. sicanus (rare),
G. quadrilobatus (s.l), G. obliquus obliquus, G. sub-
quadratus, Globigerina falconensis, G. juvenilis, Globi-
gerinita incrusta, Globoquadrina spp., etc.
Age: Zone N.8; lower part Middle Miocene.

Sample 4-30-15-5, 120 cm:
As above.
Age: Zone N.8; lower part Middle Miocene.

Sample 4-30-16-1, 117 cm:
As above, but no specimens of P. glomerosa circularis
present. However, P. glomerosa glomerosa and P.
glomerosa curva both present in the assemblage.
Age: Zone N.8; lower part Middle Miocene.

Hole 31
Sample 4-31-1-1, 74-76 cm:
Rich planktonic foraminiferal fauna with Globorotalia
(G.) truncatulinoides truncatulinoides, G. (G.) tumida
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tumida, G. (G.) cultrata menardii, G. (G.) ungulata,
Globigerinoides conglobatus conglobatus, G. ruber
(pink), G. quadrilobatus (s.l.J, Pulleniatina obliquilo-
culata finalis, Sphaeroidinella dehiscens dehiscens, Glo-
bigerina eggeri eggeri, Orbulina sp.
Age: Zone N.22/Zone N.23; Pleistocene/Holocene.

Sample 4-31-1-2, 74-76 cm:
As above.

Sample 4-31-1-3, 74-76 cm:
As above.

Sample 4-31-1-4, 74-76 cm:
As above.

Sample 4-31-1-5, 73-75 cm:
As above.

Sample 4-31-1-6, 130 cm:
As above.

Sample 4-31-3-1, 74-76 cm:
Globorotalia (G.) miocenica, G. (G.) cultrata cultrata,
G. (G.) cultrata exilis, G. (T.) acostaensis pseudopima,
G. (T.) acostaensis humerosa, G. (T.) inflata, G. (T.)
crassaformis ronda, G. (T.) tosaensis tosaensis, Globi-
gerina eggeri eggeri, Globigerinoides ruber, G. quad-
rilobatus (s.l), G. conglobatus conglobatus, Pullenia-
tina obliquiloculata obliquiloculata, Sphaeroidinella
dehiscens dehiscens, Orbulina sp.
Age: Zone N.21; Late Pliocene.

Sample 4-31-3-2, 74-76 cm:
As above, but no specimens of Pulleniatina.

Sample 4-31-3-3, 73-74 cm:
As above, but no specimens of Pulleniatina.

Sample 4-31-3-5, 74-76 cm:
Much comminuted fauna with only Sphaeroidinella
dehiscens dehiscens, G. eggeri eggeri, Globigerinoides
elongatus, G. quadrilobatus, recognizable.

Age: Within the interval fZoneN 2 1 1 .
[Zone N. 19 later part] '

Pliocene.

Sample 4-31-3-6, 74-76 cm:
Rich planktonic foraminiferal fauna with Globorotalia
(G.) miocenica, G. (G.) cultrata exilis, G. (G.) cultrata
cultrata, Pulleniatina obliquiloculata obliquiloculata,
Globorotalia (T.) acostaensis pseudopima, G. (T.)
inflata, G. (T.) cf. tosaensis (s.l), G. (T.) crassaformis
ronda, G. (T.) crassaformis crassaformis, Sphaeroidin-
ella dehiscens dehiscens, Globigerinoides conglobatus
conglobatus, G. ruber, Globigerina eggeri eggeri, G.
cf. pseudofoliata, Orbulina spp.
Age: Probably lower part Zone N.21; Late Pliocene.

Sample 4-31-4-1, 75-77 cm:
Globorotalia (G.) miocenica, G. (G.) cultrata (s.l),
G. (T.) acostaensis pseudopima, G. (T.) crassaformis
crassaformis, Globigerinoides ruber, G. conglobatus
conglobatus, G. quadrilobatus (s.l), G. eggeri eggeri,
etc.

Age: Within the interval [ $ O n e ? ! 2 1 | ;Pliocene.5 [ZoneN.2θJ

Sample 4-31-5-1, 74-76 cm:
As above.

Sample 4-31-6-1, 74-76 cm:
Much comminuted fauna, no recognizable taxa.
Age: None.

Sample 4-31-6-2, 74-76 cm:
As above.

Sample 4-31-7-1, 66-68 cm:
Globorotalia (G.) multicamerata, G. (G.) miocenica,
G. (G.) cultrata exilis, G. (T.) acostaensis acostaensis,
G. (T.) acostaensis pseudopima, G. (T.) acostaensis
humerosa, Globigerina eggeri eggeri, G. eggeri multi-
loba, Globigerina decoraperta, G. cf. nepenthes, Globo-
quadrina altispira (group), Globigerinoides obliquus
extremus, G. bollii, G. conglobatus conglobatus, G.
quadrilobatus (s.l), Sphaeroidinella dehiscens dehis-
cens, S. dehiscens dehiscens forma immatura, Globo-
quadrina larmeui obesa, Globorotalia (T.) crassaformis
(s.l), Globorotalia (G.) crassula conomiozea.
Age: Zone N.20; Pliocene.

Sample 4-31-8-1, 74-76 cm:
Much comminuted fauna, no recognizable taxa.
Age: None.

Sample 4-31-8-2, 74-76 cm:
As above.

Sample 4-31-9-2, 1-4 cm:
Globorotalia (T.) pseudokugleri, G. (T.) siakensis,
Globigerinoides quadrilobatus cf. immaturus, Globi-
gerinita dissimilis dissimilis, G. dissimilis ciperoensis,
G. unicava unicava, Globoquadrina dehiscens praede-
hiscens.
Age: Zone N.4; Early Miocene.

Sample 4-31-9-3, 0-4 cm:
As above, plus G. (T.) kugleri.
Age: Zone N.4; Early Miocene.

Sample 4-31-9-3, 140 cm:
As above, but no specimens of Globigerinoides quad-
rilobatus (s.l.) observed.
Age: Zone N.4 or ? uppermost Zone N.3; Early Mio-

cene or ? topmost Oligocene.
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Sample 4-31-10-1, 04 cm:
As above.

Sample 4-31-10-1, 136 cm:
Globorotalia (T.) kugleri, G. (T.) pseudokugleri, G.
(T.) siakensis, G. (T.) cf. mendacis, G. (T.) permicra,
Globigerina bradyi, G. juvenilis.
Age: Zone N.4 or ? uppermost Zone N. 3;, Early

Miocene or ? topmost Oligocene.

Sample 4-31-10-2, 0-6 cm:
No significant planktonic foraminifera.
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Sample 4-31-10-3, 0-3 cm:
As above.

Sample 4-31-10-4, 0-3 cm:
As above.

Sample 4-31-10-5, 0-3 cm:
As above.

Sample 4-31-10-5, 107 cm:
As above.


