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at 1630 h. At 2606.8 mbrf (still within the water column), there was growing evidence of an electri-
cal fault with the tool. It was decided to bring the tool back to the surface, and it cleared the rig 
floor at 1845 h. A new head was connected, and the tool was redeployed at 2330 h. The triple 
combo tool reached 1300.0 mbrf by early 26 March but was again showing an electrical fault, and 
the decision was made to terminate logging. The tool string was pulled out of the hole, clearing the 
rotary at 0250 h. The cause of the electrical fault was later determined to be the conductors in the 
collector and pinched conductors in the logging head. The triple combo tools were disassembled, 
and the drill string was tripped back to the vessel, clearing the seafloor at 0555 h and the rig floor 
at 1510 h on 26 March, ending Hole U1581B.

A total of 73 cores were taken in Hole U1581B over a 708.1 m interval (recovery = 76%). Total time 
on Hole U1581B was 243.12 h (10.13 days).

3. Lithostratigraphy
Site U1581 consists of a ~994 m thick Pleistocene–Campanian sedimentary succession composed 
of calcareous and siliciclastic sediments. The upper part of the succession is more carbonate-rich, 
and the lower part is dominantly siliciclastic in composition. Lithostratigraphic unit and subunit 
boundaries are largely defined using macroscopic core descriptions and smear slides and are sup-
plemented by X-ray diffraction (XRD) analyses, physical properties (see Physical properties), and 
geochemical data (see Geochemistry). The sedimentary sequence recovered at Site U1581 is 
divided into two lithostratigraphic units (I and II), each of which is divided into two lithostrati-
graphic subunits (Ia, Ib, IIa, and IIb) (Figures F2, F3, F4; Table T2).
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Figure F2. Lithostratigraphic summary, Site U1581. cps = counts per second.
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Figure F29. Histogram of all magnetic inclination data for Holes (A) U1581A and (B) U1581B.

M
ag

ne
tic

 p
ol

ar
ity

Chronostratigraphic tie points
n2n1 di1

dc1
n3n4

di2

n5 n6
n7

dc2
n8

di3

n9
n10n11

n12
n13 n14

n15
n16

n17

n18 n19

n20
n21 dc3

n22

n23

dc4

n24

dc5dc6
n25

n26
n27 n28 n29

n30 n31

n32
n33

n34 n35 n36 dc7
dc8dc9

n37dc10

n38

dc11

n39

dc12
n40
n41dc13

dc14n42
n43dc15 dc16

dc17
dc18

dc19
dc20

dc21

dc22

dc23

dc24

dc25dc26

n44
dc27
n45

n46

n47
dc28

dc29

dc30

n48

dc31

n49

dc32

dc33

dc34 n50

dc35
dc36

dc37

m1

m2
m3m4
m5

m6 m7
m8

m9

m10
m11

m12 m13 m14

m15
m16

m17

m18 m19

f1

Sa
m

pl
es

 ta
ke

n

Figure F31

Figure F32

2.8 cm/ky

0.7 cm/ky

0.4 cm/ky

1.2 cm/ky

5.1 cm/ky

T Y C
hi

ba
ni

an
 C

al
ab

ria
n

 G
el

as
ia

n
 P

ia
ce

nz
ia

n

 Z
an

cl
ea

n

 M
es

si
ni

an

or
to

ni
an

 S
er

ra
va

llia
n

 L
an

gh
ia

n

 B
ur

di
ga

lia
n

Aq
ui

ta
ni

an

 C
ha

tti
an

 R
up

el
ia

n

 P
ria

bo
ni

an

 B
ar

to
ni

an

 L
ut

et
ia

n

pr
es

ia
n

Th
an

et
ia

n

 S
el

an
di

an

 D
an

ia
n

 Maastrichtian  Campanian

C
1

C
2

C
3

C
4

C
5

C
6

C
7

C
8

C
9

C
10 C
11

C
12

C
13 C
15

C
16

C
17

C
18

C
19

C
20

C
21

C
22

C
23

C
24

C
25

C
26

C
27

C
28

C
29

C
30

C
31

C
32

C
33

MiocenePlio.Pleist. Oligocene Eocene Paleocene Late Cretaceous

C1n

C2n
C2r.1r

C2r.2r
C2An.1n
C2An.1r

C21n
C22n

C27n
C27r

C31r

C32n.1n

C32n.2n

C33n

C1r.3r

C2r.1n

C2An.2n

C21r

C32n.1r

C32r.1r
C32r.2r

?

?

?

C32r.1n

8580757065605550454035302520151050
Age (Ma; GTS2020)

Datum type

a

a

a

Dinocyst base (dc)
Dinocyst top (dc)
Diatoms (di)

Magnetic reversal (m)
Nannofossil base (n)
Nannofossil top (n)
Nannofossil turnover or total range (n)Foraminifera (f)

1 cm/ky

0.5 cm/ky

0.25 cm/ky

2 cm/ky

4 cm
/ky

Sedimentation rates

Silt and sand Claystone and siltstone

Sand

SandstoneNannofossil chalk
with clay

Calcareous siltstone
and limestone

Nannofossil ooze

Clay and silt Siderite

Nannofossil ooze
with biosilica

U1581A
U1581B

Ag
e

Li
th

ol
og

y

Li
th

. u
ni

t

R
ec

ov
er

y
C

or
e

R
ec

ov
er

y
C

or
e

2R
3R
4R
5R
6R
7R
8R
9R

10R
11R
12R
13R
14R
15R
16R
17R
18R
19R
20R
21R
22R
23R
24R
25R
26R
27R
28R
29R
30R
31R
32R
33R
34R
35R
36R
37R
38R
39R
40R
41R
42R
43R
44R
45R
46R
47R
48R
49R
50R
51R
52R
53R
54R
55R
56R
57R
58R
59R
60R
61R
62R
63R
64R
65R
66R
67R
68R
69R
70R
71R
72R
73R
74R

D
ep

th
 C

SF
-A

 (m
)

m
id

dl
e

ea
rly

ea
rly

ea
rly

e.
ea

rly
la

te
m

id
dl

e
m

.-l
.

m
.l

.
l.

Pl
ei

st
oc

en
e

Pl
io

ce
ne

O
lig

oc
en

e
Eo

ce
ne

Pa
le

oc
en

e
M

aa
st

ric
ht

ia
n

C
am

pa
ni

an
M

io
ce

ne

Ia

Ib

IIa

IIb

2H
3H
4H
5H
6H
7H
8H
9H

10H
11H
12H
13H
14H
15H
16H
17H
18H
19H
20H
21H
23H
24H
26H
27H
28H
30F
31F
32F
33F
34F
35F
36F
37F
38F
39X
40X
41X

1H

900

800

700

600

500

400

300

200

100

0

950

850

750

650

550

450

350

250

150

50

Figure F30. Age-depth model and average sedimentation rates, Site U1581. Numbers for bioevents correspond to those in Table T3. Numbers for magnetic reversals 
correspond to those in Table T11.
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data, these reversals were successfully correlated to the GPTS (Ogg, 2020) and span from near the 
base of Chron C1n to the top of Chron C2An.2n (~0.773–3.116 Ma; Pleistocene–Pliocene) (Figure 
F23; Table T11). Biostratigraphic data identify two hiatuses at Cores 23H–24H and 24H–26H, 
truncating a large part of the Miocene succession and assigning most of the rest of Hole U1581A 
to the Oligocene epoch. Unfortunately, data quality was too poor in Cores 17H–41X (143.5–
292.11 m CSF-A) to correlate to the GPTS (Figure F23).

In Hole U1581B, data quality from Cores 2R–26R (289.0–531.51 m CSF-A) was poor. However, 
from these data, seven reversals were identified (m9–m14; Figures F30, F32; Table T11). In com-
bination with the biostratigraphic constraints, these reversals were correlated to Chrons 
C20r/C21n (~346.81 m CSF-A), C22n/C22r (~373.41 m CSF-A), C26r/C27n (~412.70 m CSF-A), 
C27n/C27r (~432.21 m CSF-A), C27r/C28n (~446.13 m CSF-A), and C31n/C31r (~466.48 m CSF-
A), spanning from ~46.235 to 69.271 Ma (Figure F24; Table T11). Note that the magnetic reversal 
from normal to reversed polarity (upsection) in Core 18R (446.13 m CSF-A) could correlate with 
either the Chron C28r/C29n or C27r/C28n boundary. The correlation of this reversal to Chron 
C28r/C29n boundary is consistent with the earliest Danian age indicated by dinocyst assemblages 
(see Chronostratigraphy). However, there is evidence for a potential zone of reversed polarity 
near the base of Core 18R, with the top of Core 19R showing normal polarity, which is more con-
sistent with the assignment of the reversal at 446.13 m CSF-A to the Chron C27r/C28n boundary. 
For now, the reversal at 446.13 m CSF-A is tentatively assigned to the C27r/C28n boundary but 
this may change with postcruise research. Based on the available biostratigraphic constraints, the 
predominantly normal polarity interval between Cores 18R and 20R is tentatively correlated with 
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Figure F31. Age-depth model for the uppermost 200 m of sediment recovered at Site U1581. Numbers for bioevents corre-
spond to those in Table T3. Numbers for magnetic reversals correspond to those in Table T11.
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Chrons C28n to C31n. This stratigraphic interval straddles the K/Pg boundary, the position of 
which at present is not precisely determined (see Chronostratigraphy). With finer scale magnetic 
and biostratigraphic sampling postcruise, it is possible that this chron assignment will change. We 
also note that based on biostratigraphic constraints, additional unconformities exist between 
Cores 2R and 27R. The timing and duration of these unconformities will be better resolved in 
postcruise research and may result in chron assignment changes. In Cores 27R–74R (531.5–
994.02 m CSF-A), five magnetic reversals were identified and were successfully correlated to 
Chrons C31r to C33n (71.451–74.201 Ma) (m15–m19; Figures F24, F30; Table T11). In this inter-
val, sedimentation rate was relatively continuous and high (see Chronostratigraphy).

6. Chronostratigraphy
Calcareous nannofossils, planktonic foraminifera, diatoms, dinocysts, and magnetostratigraphy 
provide age control for the Campanian–Pleistocene sediment sequence recovered at Site U1581 
(see Micropaleontology and Paleomagnetism). Nannofossils, foraminifera, and dinocysts pro-
vide biostratigraphic age constraints (Table T3) that guided correlation of paleomagnetic reversals 
to the GPTS (Ogg, 2020) (Table T11) for the Campanian–Paleocene interval (Lithostratigraphic 
Unit II and the lower part of Lithostratigraphic Subunit Ib; ~994.02–367.45 m CSF-A) (see Litho-
stratigraphy). Nannofossils and magnetostratigraphy provide age constraints for the Eocene 
interval (~367.45–306 m CSF-A), where dinocyst data are sparse. For the Oligocene–Miocene 
interval (~306–192 m CSF-A), only nannofossil and dinocyst datums provide age control because 
the magnetic data are of poor quality in this interval. In the uppermost Miocene to Pleistocene 
(~192–0 m CSF-A), magnetostratigraphy, diatoms, nannofossils, and dinocysts provide age con-
trol. The ages and sedimentation rates of the sedimentary succession are described below in strati-
graphic order (i.e., oldest to youngest) (Figures F30, F31, F32).

Figure F32. Age-depth model for the Maastrichtian–Paleocene interval, Site U1581. Numbers for bioevents correspond to those in Table T3. Numbers for magnetic 
reversals correspond to those in Table T11.
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