
GEO 2200 Physical Geography

Lecture 29, 3 November 2009 – Begin Geosphere and 

Lithosphere: The Dynamic Planet. Ch. 11 

Last Time: Anthropogenic Factors in Climate 

Variation; Climate Modeling 

• CO2, IPCC, Global Temperature

• Climate Modeling
– Models

– Climate Models

– Model Predictions and Consequences of CO2 change in the 

atmosphere.

• Climate is changing (always has), but human 

activities, especially burning fossil fuels, 

short-circuiting the sedimentary Carbon 

cycle, are a significant factor this time.

• What do we do about it? The Question!!!

This Time: Geosphere (Ch. 11)

• The Dynamic Earth

• Vast Depth of Time

• Structure of the Earth

• Tectonics – Solid 

Dynamics

• Relief and Topography

• Crustal Formation 

• Endogenic and Exogenic 

Systems

• Ch 11 and part of Ch. 12; p 

351- top of 364

Dynamic Planet

Dynamic Planet The Vast 

Depth of Time

Relative Time

Law of Superposition

Absolute Time

Radiometric Dating

Magnetic Correlation

Other Methods

Principle of

Uniformitarianism

Now in the Holocene, or 

is it the Anthropocene?



Anthropocene Epoch

Zalasziewicz et al. 2008. Are we now living in the 

Anthropocene? GSA Today, 18(2): doi: 

10.1130/GSAT01802A.

•Changes to physical 

sedimentation

•Carbon Cycle Perturbation and 

Temperature

•Biotic Change

•Ocean Changes

Stratigraphic Criteria for 

recognition by International 

Commission on Stratigraphy 

Term first used by Nobel Laureate Chemist Paul 

Crutzen in 2000: Crutzen, P.J., 2002, Geology of 

mankind: Nature, v. 415, p. 23, doi: 

10.1038/415023a.

New Rule: Principle of 

Uniformitarianism

• The same physical processes active in the 

environment today have been operation 

throughout geological time.

• Not a Binford Rule – general in Earth Sciences.

• Goes back to 1795, James Hutton, Theory of the 

Earth,and Charles Lyell, Principles of Geology.

Earth 

History as 

a Trip from 

Miami to 

Gainesville

Outbound Distance Time (years) Percentage of All Time

Miami 0 571.1 km 4,600,000,000      100

Stuart, FL 149.0 422.1 km 3,400,000,000      73.9 First Photosynthesis - Oxygen in atmosphere

198.6 372.5 km 3,000,000,000      65.2

260.7 310.4 km 2,500,000,000      54.3

372.5 198.6 km 1,600,000,000      34.8

459.4 111.7 km 900,000,000         19.6

500.3 70.8 km 570,000,000         12.4 Modern Atmosphere has evolved

Ocala 508.4 62.7 km 505,000,000         11.0

Ocala 516.7 54.4 km 438,000,000         9.5 First Land Plants, Insects

520.4 50.7 km 408,000,000         8.9 First Trees, Amphibians; Age of Fishes

526.4 44.7 km 360,000,000         7.8 First Winged Insects

531.4 39.7 km 320,000,000         7.0 First Reptiles

535.6 35.5 km 286,000,000         6.2 Beginning of Alleghany Mountain Building (Orogeny)

Micanopy 540.7 30.4 km 245,000,000         5.3 Beginning of Age of Dinosaurs

545.3 25.8 km 208,000,000         4.5 First Birds and Mammals

553.2 17.9 km 144,000,000         3.1 Flowering Plants

mid-Paynes 562.9 8.2 km 66,400,000            1.4 Dinosaurs Wiped Out

N. Paynes 563.9 7.2 km 57,800,000            1.3 First Large Mammals

Gainesville 566.6 4.5 km 36,600,000            0.80

Bambi Motel 568.2 2.9 km 23,700,000            0.52

Brain Institute 658.0 m 5,300,000              0.12 First Hominids

Reitz Union 198.6 m 1,600,000              0.035 Beginning of Pleistocene, Glacial epoch

124.2 m 1,000,000              0.022 First Humans

Lecture Room 12.4 m 100,000                 0.00217391 Modern Humans

2.2 m 18,000                    0.0003913 Peak of last Glacial period (Wisconsinan)

1.7 m 13,500                    0.00029348 Human Migration to New World across Bering Land Bridge

1.2 m 10,000                    0.00021739 Beginning of Holocene

1.1 m 8,500                      0.00018478 Beer invented, sedentary agriculture becomes a necessity

43.5 cm 3,500                      7.6087E-05 Great Civilizations in Old, New World Start

12.4 cm 1,000                      2.1739E-05 Norse sailors reach new world

6.4 cm 516                         1.1217E-05 Italian/Spanish sailors reach new world - first contact

5.2 cm 416                         9.0435E-06 St. Augustine Founded

4.8 cm 387                         8.413E-06 Pilgrims land at Plymouth Rock

4.6 cm 372                         8.087E-06 Harvard University Founded

2.8 cm 225                         4.8913E-06 U.S. Revolutionary War Won

1.8 cm 143                         3.1087E-06 War Between the States Won by the North

1.1 cm 90                            1.9565E-06 World War I Won by Allies

7.8 mm 63                            1.3696E-06 World War II Won by Allies

2.4 mm 19                            4.1304E-07 This Year's Freshmen were born

0 mm -                          0 Today

Miami – Gainesville 

(Instructor’s Podium in 

W100)
First Photosynthesis

First Land Plants

Dinosaurs rise

Dinosaurs go extinct

Humans rise

Inner Core

Outer Core

Lower Mantle

Upper Mantle

Asthenosphere

Crust

Upper Mantle

Asthenosphere (plastic)

Crust

6370 km

5150 km

2900 km

670 km

250 km

70 km
Uppermost Mantle (rigid)

Lithosphere

Core - about 1/3  of 

Earth’s mass but only 

1/6 of volume; Inner 

Core solid iron, high 

pressure, 3000-6500º 

C; Outer core liquid 

molten iron, source of 

Earth’s magnetic field

Mantle; 80% of Earth’s 

volume, rich in Fe, Mg 

oxides and silicates

weak, fluid layer, 

pockets of very high 

heat, has slow 

convective currents 

in the hotter material

Upper Mantle

Asthenosphere

Crust

Upper Mantle

Asthenosphere (plastic)

Crust

6370 km

5150 km

2900 km

670 km

250 km

70 km
Uppermost Mantle (rigid)

Crust average 30 km 

on continents (down 

to 50-60 km deep 

under mountain 

ranges), where 

major rock is 

granite, but only 5 

km under oceans 

where major rock is 

basalt.

Lighter than layers 

below, so it “floats.”

Asthenosphere - weak, fluid 

layer, pockets of very high heat, 

has slow convective currents in 

the hotter material.  

Uppermost mantle - rigid, 

“floating” on asthenosphere, 

causes interesting phenomonon 

of Tectonics, with rigid layer 

forming plates.



Distance from Core to Crust

The Geological Cycle

Earth’s surface 

built up by 

endogenic system 

(geosphere);

Worn down by 

exogenic system 

(hydrosphere, 

atmosphere).

A More Dynamic View Crustal Dynamics: Isostatic Adjustment

Isostasy: A state of equilibrium 

in Earth’s crust formed by the 

interplay between portions of the 

lithosphere and the 

asthenosphere and the principle 

of buoyancy. The crust depresses 

under weight and recovers with 

its removal, for example, the 

melting of glacial ice. The uplift 

is known as isostatic rebound.

-Christopherson p A.19.

Tectonic orography –

mountain building by 

plate tectonics

The 

Rock 

Cycle

Figure 11-6.

Three kinds of 

Rocks:

Igneous

Sedimentary

Metamorphic

Geomorphology: The science of the shape of 

the Earth’s surface; the science that analyzes 

and describes the origin, evolution, form, and 

spatial distribution of landforms.



Shape: Relief and Topography

• Relief - Vertical elevation differences in the 

landscape.  Difference between highest and 

lowest point in a region or locally.

• Topography - The shape of the Earth’s 

surface, overall relief.

Definitions

• Mineral - A natural compound formed by an 

element or combination of elements.

– Examples: Quartz, calcite (limestone).

• Rock - An assemblage of minerals bound 

together.

The Geological Cycle

Earth’s surface 

built up by 

endogenic system 

(geosphere);

Worn down by 

exogenic system 

(hydrosphere, 

atmosphere).

Next after Break

• Next Today

– Tectonics

– Relief and Topography

– Crustal Formation


