Paleoceanography and deep-sea corals:
Circulation and Temperature Proxies

Possible barriers to entry in paleo:

*Perceived paucity on the sea floor
*Not able to get continuous records
*Age distribution

*Clear “vital effects” in early studies
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The deep ocean circulation pattern has changed in concert
with climate
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Deep Water Oscillations Over Time

-Cores are between 40 and 45°S
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But in the early 1990’s our whole view changed: the time
scale for change shrank dramatically

N
o

3
—a

E
_

@
R

L L L
O.I . B

—
%___L.
—
=

Isotopes of the Ice (Temperature)
. &
(@) ]
Isotopes of the Ocean (Temperature)

—
-
| |
~ ~
(6}

m -

0 20 40 60 80 100 120 140
Age (Thousands of Years)



8180 (%o)

CHg (ppbv)

-33

-34 |

-35
-36
-37
-38
-39
-40
-41
-42

800
700
600

H O
o O
o O

300

The poles do NOT change synchronously...
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Bomb *C at 1400 meters off Bermuda
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We have two radioactive
clocks in the same sample;

238U _ 234U ) 230Th and
Radiocarbon.

This lets us solve the first
order decay equation:

N=N e

for the initial amount of

14C in the ocean where the
coral grew.

Similar calculation for
Benthic-Planktonic Forams
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Depth (m)

NE Seamount Fossil Coral Distribution in Depth
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Depth (m)

NE Seamount Fossil Coral Distribution in Time
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Even solitary corals can be found in Bunches...
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Very rapid, very large shifts in A'"*C from Upper Deep
Waters

Individual corals can
record deep water events.
Multiple corals at the same
depth “catch” same event.
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We still need constraints on the Southern Ocean
end member in time
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Summary fossil scleractinian corals found with ABE/dredge
south of Tasmania...
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OSr 88/86

Sr-isotopes as new tracer of temperature
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The Caltech fossil coral database is now on line...
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Research Goals/Big Questions

-Dates, dates, dates
-Spatial Patterns

-Move South (climate goal)
-Proxy Development (fit in TRACES?)



