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BaCkg round and ObjeCtiveS Eiggre F1. Location of Site U1514 on the northern margin of the Mentelle
asin.
International Ocean Discovery Program (IODP) Site U1514 is - 4o 160°
the northernmost (33°7.2327'S, 113°5.4672'E; Figures F1, F2) and
deepest (3850 m water depth) site cored during Expedition 369. The
greater paleodepth of the site relative to other sites cored in the 2 112°E 114° 116° L
Mentelle Basin provides the opportunity to characterize the evolu- =) s
tion of deep water masses and deep ocean circulation during the fi-
nal phase of breakup of the Gondwana continents. Because Site
U1514 is located at a high paleolatitude (~60°S), the sediments pre- 40° ~imlPerth BN
serve a paleoclimate record that serves as a sensitive monitor of
global climatic changes. Coring at this site sampled Cenozoic and 1 /
Late Cretaceous deposits that enable new insights into the early and 01515
later phases of the opening of the Tasman Gateway and the restric- . RSB .
tion of the Indonesian Gateway. The Cretaceous sedimentary basin S| Deic
is probably underlain by synrift Permian to Jurassic sediments that 33°06 R
are part of an earlier rifting event extending along the western mar- S| oo S
gin of Australia (Borissova et al., 2002). Following the separation of ) S
India from Australia/Antarctica in the Early Cretaceous, the basin 140 O R 3
underwent a period of rapid thermal subsidence with deposition of o O 2@ ’
deltaic sediments, shale and claystone sequences, and then deep- 33°07] 160 P SN
water chalks and limestones. The current seabed is composed of U154 =55 : o
Paleogene/Neogene/Quaternary oozes that sit unconformably on 160 8 38°
the Cretaceous (Maloney et al., 2011). km HzE e ne ne
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Figure F2. Time-migrated Geoscience Australia reflection seismic Profile
$310_17 with location of Site U1514 marked along seismic shotpoints.

Shotpoint
N 986 1093 1199 1306
5.0 | s310 17
S,

e u1514C
1:30000 0

100

200

~
300/
406+
500/

o
3

Two-way traveltime (s)
[
o

6.5

The primary objectives for coring Site U1514 were as follows:

1. Obtain a continuous Cenozoic sediment record in the Mentelle
Basin to characterize how oceanographic conditions changed
during the Cenozoic opening of the Tasman Gateway and the
restriction of the Indonesian Gateway;

2. Reconstruct middle through Late Cretaceous paleotemperature
changes to document when the Cretaceous hot greenhouse cli-
mate initiated, how long the extreme warmth persisted, and
when a switch to a cooler climate occurred; and

3. Obtain a complete and well-preserved sediment record across
mid-Cretaceous oceanic anoxic events (OAES) to better under-
stand their cause and accompanying changes in the climate-
ocean system and in the marine biota.

The Site U1514 sequence will be compared with coeval Expedi-
tion 369 sections cored elsewhere in the Mentelle Basin and Site
U1512 from the Great Australian Bight. Other IODP and industry
data from the Western Australia margin and the Great Australian
Bight will be used to identify any regional differences in the geo-
chemical and/or biological responses to the OAEs and Cretaceous
and Neogene ocean circulation history.

Operations

Site U1514 consisted of coring and logging operations in three
holes (Table T1). All four coring systems were used. The advanced
piston corer (APC), half-length APC (HLAPC), and extended core
barrel (XCB) systems were used in Hole U1514A; Hole U1514B was
cored with the APC system only; and the rotary core barrel (RCB)
system was used in Hole U1514C. Hole U1514A extended to 255.6
m drilling depth below seafloor (DSF), at which point the XCB sys-
tem was unable to penetrate deeper. Cores recovered from Hole
U1514B were sectioned on the catwalk into whole rounds for post-
expedition analyses. Hole U1514C penetrated to 516.8 m DSF and
was successfully logged with the modified triple combination tool
string (Quambo; see Petrophysics in the Expedition 369 methods
chapter [Huber et al., 2019]).

Overall, 7.4 days (2 9 November 2017) were spent at Site
U1514. A total of 21 APC, 5 HLAPC, 7 XCB, and 34 RCB cores were
recorded for the site, penetrating to 516.8 m DSF total depth. Of the
591.9 m cored, 518.12 m of material was recovered (87.5%).

Transit to Site U1514

The ship arrived at the site after a 51 nmi voyage at an average
speed of 8.1 kt (6.25 h), lowered the thrusters, and entered dynamic
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positioning mode at 0800 h (UTC + 11 h) on 2 November 2017. The
acoustic positioning beacon was deployed at 0830 h.

Hole U1514A

After offsetting from the beacon, preparations for coring in Hole
U1514A (33 7.2327'S, 113 5.4672'E) commenced. The APC/XCB
system was assembled, and the bottom-hole assembly (BHA) was
lowered. The Icefield MI-5 and FlexIT core orientation tools and
nonmagnetic drill collars, core barrels, and sinker bars were used
when coring with the APC system. We started Hole U1514A at
2220 h on 2 November 2017. An 8.15 m mudline core was recov-
ered, and the water depth was calculated to be 3838.2 meters below
sea level (mbsl). We continued APC coring with orientation through
Core 19H to 178.1 m DSF. Successful in situ formation temperature
measurements were taken with the advanced piston corer tempera-
ture tool (APCT-3) on Cores 4H, 6H, and 8H. Coring switched to
the HLAPC system and recovered Cores 21F through 24F to 202.1
m DSF, where piston coring refusal was reached. We switched to the
XCB system and cut Cores 25X through 31X to 255.6 m DSF. At this
point, the rate of penetration had slowed to <5 m/h and pump pres-
sure was 2950 psi (XCB maximum pressure is ~3000 psi). These
conditions were considered XCB refusal, and coring was stopped.
The drill string cleared the seafloor at 2015 h on 4 November, end-
ing Hole U1514A. In total, we recovered 255.2 m of 255.6 m cored
(99.8%). The APC system recovered 185.96 m of 178.1 m cored
(104.4%), the HLAPC system recovered 24.88 m of 24.0 m cored
(103.7%), and the XCB system recovered 44.36 m of 53.5 m cored
(82.9%). The total time spent in Hole U1514A was 2.5 days.

Hole U1514B

The vessel was offset 20 m east, and Hole U1514B (33 7.2335'S,
113 5.4798'E) was started at 2200 h on 4 November 2017. The sea-
floor was calculated at 3838.72 mbsl. Only two APC cores were
taken to 15.1 m DSF, and they were completely sectioned into 30 cm
whole rounds (stored in light-proof bags) on the catwalk for post-
expedition optically stimulated luminescence (OSL) analyses. Cor-
ing in Hole U1514B recovered 15.45 m of 15.1 m cored (102.3%).
The drill string was pulled up, clearing the seafloor at 2355 h. The
bit cleared the rotary table at 0930 h on 5 November, ending Hole
U1514B. The total time spent in the Hole U1514B was 0.6 days.

Hole U1514C

Preparations were made to core with the RCB system. While
lowering the drill string to the seafloor, the vessel was offset 20 m
south. Hole U1514C (33 7.2443'S, 113 5.4799'E) was started at 1940
h on 5 November 2017 at a water depth of 3838.8 mbsl, which was
determined by offset. A center bit was dropped, and the hole was
drilled to 195.6 m DSF without coring by 0115 h on 6 November.
The center bit was pulled at 0200 h, and coring commenced with
cutting Core 2R. We recovered Cores 2R through 35R to 516.8 m
DSF. The last core was recovered at 1605 h on 8 November. In total,
247.47 m was recovered of 321.2 m cored (77%).

After coring, the hole was circulated twice with high-viscosity
mud and displaced with heavy mud. The RCB bit was then released
to the bottom of the hole at 1635 h. The top drive was racked back,
and the drill string was pulled up to 82.2 m DSF for logging. The
Quambo was assembled with the following tools:

Hostile Environment Natural Gamma Ray Sonde (HNGS),
High-Resolution Laterolog Array (HRLA),
Dipole Sonic Imager (DSI),
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