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Geologic Time Scale
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Global Climate Through Geologic Time

"BLAG" model (Berner, Lasaga, and Garrels) of Climate-Tectonic Interaction:
Variations in seafloor spreading rates lead to variations in volcanic outgassing and, thus,
atmospheric CO, concentrations. Chemical weathering of rock removes atmospheric CO,
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Geologic Cross Section of the
Florida Peninsula

Geologic Cross Section Showing Generalized Basement Structure
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Tertiary sedimentary rocks Triassic and Jurassic igneous and volcanic complex - Lower Cambrian granitoid batholith

Cretaceous sedimentary rocks - Devonian, Silurian/Ordovician sedimentary rocks - Precambrian metamorphic and volcanic complex
. Triassic Eagle Mills Formation Ordovician sedimentary rocks




Global Plate Tectonics




Florida’s Geologic Past

Late Proterozoic 650 Ma
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Florida in the Late Proterozoic
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Florida’'s Geologic Past

Early Triassic 237 Ma
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Global Climate Through Geologic Time

Global “Hothouse”
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Florida in the Mesozoic
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Florida in the Mesozoic
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Global Climate Through Geologic Time

Global
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Global Ice Sheet Formation
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Pictures courtesy NASA/Goddard Space Flight Center Scientific
Visualization Studio




Marine Isotopic Record of Cenozoic Sea Level Fluctuations

Light oxygen in water (H,'%0) evaporates more readily that water with heavy
oxygen (H,0). Hence oceans will be relatively rich in 180 when glaciers grow
and hold the precipitated 16 O

18, i .
O is preferentially removed
relative to O™ by precipitation

-

HEUm HQUW

1S5kU X280 16rm B8B88474

H 'D euapnmtes sli

Carbonate Microfossils
(er:16{0y easier than H,0'®

qhtly



E
o
>
()
—
(G
)
wn
|9
=
(48]
+—
w
>
L
©
QO
9
O

U
o

Cenozoic Sea Level Fluctuations
Global Sea-Level Change

Miocene Oligocene Eocene Paleocene

T Plio-
1 Pleis.

Ice Sheets
Sheets Form

e

Antarctic Ice

Avon Park Fm. Pine Key/Cedar Keys/
Oldsmar
Fms.

: 40 60
“W/ears Before Present

After Randazzo, 1997; Huddlestun, 1993 After Miller et al. (2005), Science v. 310, p.1293
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“lcehouse” Sea Level Fluctuations
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Miocene Paleoceanography and Phosphates
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Miocene-Pliocene Sea-Level Low stands




Sea-Level Lowstands and Karstification

Acidic Meteoric

C CONTINUING KARSTIFICATION Rainwater
0 MORE FRACTURES  FEWER FRAGTURES 300 TOPOGRAPHIC LOW s

= T S T B | T T T T 17 | ’ —’h--.\____ .H'. (M) .._\l .""’ _\' F\-. o M
1 D B N N A1 o\ I AN
o | i y —he =L 1 ! ', ]
L

A INITIAL FRACTURING OF LIMESTONE

- N\ el e —
.'A.‘._ ‘\' / v f % Ve

| . | Y=t r——r

. | __,,_] B — J—4 4 I W F N W | (N} NSNS » NS S Ew el _- N ) h
PO I (N ' A N N N - | T ) O Y S O | 1T
- L ] T T T d

) W - . T N1 S - |

- -
| | | \ | \ T /T wiir'm
1/ |L SR SN N | - i - | . — | 4
| : | b { 4 =i | 3
S 1 1 A F ok
o I O "‘-'L_‘ | Tt T 1 | N R NN R |
B N 0 AN N VN AU N U | N VN N N VN NN N N SO 0N NN VN 1

|
— e L e | LY L4 i 1 Ll

- r t t &M | | |
&M -~ : L

B INCIPIENT KARSTIFICATION Sea-Level Lowstand-Lower Water Table

MORE INTENSE LESS INTENSE

0O T M\ /T VT U™ A AAAIA A AL PP
- "_"»/J' p s e f\.’_“—" ,\.,'_,J_. — e | s A — R
ol . — A il I L - -
1 A N ) L 1 b Y ) L
d | 1 | &
Pyu R B N S, S —i - — A
1 ¥ | ) ,I_ J L W — - ! -
] | N ] I| I B Il
i Y/ Ll 1A - Jd.l 1. i 0.
S | }_,I, | — | | . 1
A -
e — S i)
e = " |8, B ) S— | —
7T 1 T oy T b

After Hine (1997)




ﬂ_.m

Sea Level Changes Over Four Glacial Cycles

Labeyrie et al. 2002. In Paleoclimate, Global Change
and The Future
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Late Pleistocene Sea Level Fluctuations

Last Interglacial
Stage 5e
(120 ka, +10 m)




Evidence for Recent Sea Level Low Stands
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South Florida
Plio-Pleistocene
Coral “Atolls”

After Meeder (1979) and Petuch (1982)
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‘Anastasia Formation showing dune/offshore bar cross
bedding and unconformity at Town of Palm-Beaeh e




Conclusions
Global Sea-Level Change
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Conclusions
Global Sea-Level Change
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Accommodation Space — — Relative Sea Level
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Global average sea level rise (1990 - 2100)

Sea level rise (metres) for the six SRES Scenarios
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