Climate Change Past and Future Past 50 Million Years

Paleocene Geography

EXPLAIN

YW
3. Past 50 - }] WV 7

[ J [ J
M ' | ' ' o n Ye a rS Geography of continents, oceans, and

mountain building after the dinosaurs died

]
PETM-56 M yr ago Since the
- Global warming about 6 °C (11 °F) in about D.nosaurs Died
20,000 years, lasted about 170,000 years S Pal [ Mio [rifz
. . 12 PErM \ < «
* Invasion of enormous amount of plant-derived % 10 M g oo H
CO2 into oceans ég ol T & 53 E 3
. g . . . . 58 Opti 5 <= 95 [S]
« Acidification - dissolving of CaCOj in ocean 23] e NE M mEp E| R
. . . < | AT @< &t
sediments — mass extinction - LR = 3
LN T M
cop Increased greenhouse L) ! e 2f L >
S0 b . gz O )
e 65 Million Years g2 o
520 . 39 -4
of Climate Change g5
-8
Permafrost [ P§| l Eo ‘ l ‘O| [ Mio ‘ [Plili
H i i 60 50 40 30 20 10 0
Millions of Years Ago
‘ 08 mn’H\'nn yours = https://en.wikipedia.org/wiki/Paleocene-Eocene_Thermal_Maximum#/media/File:65_Myr_Climate_Change.png

Scott Denning CSU Atmospheric Science



Climate Change Past and Future Past 50 Million Years

Rise of Mammals Energy Reservoirs

Ocean Atmosphere  ° The oceans are

about 4000 m
¢ While . deep
dinosaurs « Thetop10m
roamed, equal the mass
mammals were f of the
small, quick, & atmosphere
stealthy e Thetop3m
. equal the heat
¢ wh"e the c:pacity of the
lizard’s away, atmosphere!
the mice will
play!

The state of the oceans determines the climate
on time scales of thousands to millions of years!

Davy Jones Locker! Himalaya & Tibet
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Intermediate Water

4 km

[ Increased nutrients & dissolved CO,
[ Warm, low nutrients, & oxygenated

* Warm buoyant “raft” floats at surface
* Cold deep water is only “formed” at high latitudes
¢ Very stable, hard to mix, takes ~ 1000 years!

¢ lcy cold, inky black, most of the ocean
doesn’ t know we’ re here yet!
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~— G Cenozoic Climates
"« Evolution of M (Since 65 Ma

grasses to - e « Gradual global cooling —

¢ India collided with Asia, raised
Tibet & Himalaya, rapid
weathering

¢ Antarctica moved into polar
position

* Opening of Drake Passage
initiated Circumpolar Currentin
the Southern Ocean

¢ Ocean surface and bottom temperatures cooled by 10° C
* |ce sheets in East Antarctica ~34 Ma, melting ~ 24 Ma
¢ Northern Hemisphere ice sheets appeared about 3 Ma
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Slow Descent into a
GIacual Epoch
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* Rapidly falling CO, as weathering increased
* Antarctic ice sheet reduced Earth’s albedo

* Northern ice sheets began to grow and
collapse in a cycle of ice ages ~ 3 Ma
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