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Who am |?

* Yi Wang (she/her), Assistant Professor, Tulane
University

 Qiriginally from China

« Which is the furthest place you have travelled
away from home? South Atlantic??

* One fun fact about you? Love going to museums!
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Anything you'd like to share about yourself (e.g., subjects you teach, a fun fact, etc?)

What did you leamn from last closs?

relative age

All responses to your question will be Each response can be up to 200 Turn on voting to let participants vote
shown here characters long for their favorites

What type of foulting would be mastlikely to occur diong divergent boundory?

What did you learn from last class?

faults

Anything youdlie b there about yoursell fe.g, subjects you teach afun fact, ete?)




How do we get historical records?

Marine sediments from ocean coring/drilling

Photo credit: NASA and Eos




How do we get historical records?

Cupcake coring activity

Look at the cupcake and make a prediction on what it looks like inside.
Push a straw into the cupcake, and then pull out to retrieve a core. Does

the core match your expectation?
Compare your core with your neighbor. What are the differences and

similarities? -
- t

Enjoy your cupcake after the activity! -




How do we get historical records?

In reality the idea is the same — use gravity/mechanical force to penetrate
seafloor

Go on a research vessel first!




How do we get historical records?

Multicorer

https://www.youtube.com/watch?v=xv55_ITJSAM



https://www.youtube.com/watch?v=xv55_lTJsAM

How do we get historical records?

Gravity corer
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How do we get historical records?

https://www.youtube.com/watch?v=

DencTxiRA
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Core recovered!

Lowering down the core


https://www.youtube.com/watch?v=NvOencTxiRA

?

How do we get historical records

e
EEEE

1
‘ i
T

R

— E=
1= §=
= B
BN i

i
L")
Q
i
m

B
lr
@
T|Ricae ?EE“W
o 7 REnugy
. HIBRANAAY;

®
"0/
o
\
- ) A e Y
‘ BT e
\ S g s
i ) K ;
4 I\ R
11 LEE U “-;-‘,3 /
ol
ﬂ“g}i
Tﬁ

You will tour a real core facility at WHOI in the
afternoon!




How do we get historical records?
b == (IR LT o

8
....

\ “SSeparating cedrse fraction

And you will try separating some forams from
sediments this afternoon!



How can forams help us determine past oxygen?

3000 V

13 mm

72X

200 pm

Leaf stomata for gas exchange and water Foram pores for gas exchange, nutrients,
loss control and/or organic carbon (food)



How can forams help us determine past oxygen?

3000 V

13 mm

72X

200 pm

Lower CO,, more stomata needed to get Lower O,, higher porosity needed to get
enough CO, for photosynthesis enough O, for respiration



How can forams help us determine past oxygen?

HTERCHI

Scanning Electron Microscope
(SEM)



How can forams help us determine past oxygen?

Global live-collected and core-tops
S In(Porosity) = 4.16— 0.04x BWO

S (R2=0.67, p <0.01, n = 40)

RS when BWO < 100 pmol/kg Low O,,

¢¢ Epifaunal species (living higher porosity

— at sediment-water
interface)

C. wuellers
C. pachyde
Planulina sp.
C. lobatulu

Other Cibs

20 —

4o hbo
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Bottom water oxygen (l-'mC'I/kg) Lu et al., 2022, 2023




Past warm periods and implications for future

2024 set to be hottest year on record

Global average temperature by year, compared with the
pre-industrial average, 1850-1900

2024 —

+1.5C

+1.0C

+0.5C

pre-
industrial
average | | | |

1940 1960 1980 2000

Provisional estimate for 2024, based on January to October temperatures

2020

Source: ERA5, C3S/ECMWF
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2024 first year to pass 1.5C global
warming limit
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Past warm periods and implications for future

How close is the world to its 1.5C target?

Projected greenhouse gas emissions and future warming
levels vary by actions taken

50Gt
Current policies
Past (2.5-2.9C)

30Gt emissions

Pledges & targets
10Gt (1.8-2.1C)

1.5C target
-10Gt

2000 2020 2040 2060 2080 2100

Emissions measured in gigatonnes of carbon dioxide equivalent

Source: Climate Action Tracker, Dec 2023. Broad lines show possible range EHEM
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Past warm periods and implications for future

Last Interglacial (~125,000 years ago)

Previmus‘intetglacial Present interglacial

Using Last Interglacial as an analog, how may oxygen

change in the future with natural forcing only?
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Last Interglacial Arabian Sea oxygen

Last Interglacial Penultimate
Glacial

40

(Mmol/kq)

porosity =12.5%

Modern

100 110

Age =127.0 ka
porosity = 36.8%

ge/ka

Last Interglacial had even higher average bottom water
oxygen than today




Last Interglacial Arabian Sea oxygen

Join at menti.com | use code 9686 6118

What does it mean for the future? Hopes? Challenges?

Last Interglacial Penultimate
Glacial
Moderm T i
100 110 120 130 140 150
Age/ka
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Choose a slide to present

Why did you choose this class (no wrong answerl)

In this photo Als... Bls —...and Cls .
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