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Talk outline

. Classic field observations in geology
. Scales of topographic mapping

. Field measurements of channel width

IN nhorthern California streams

. Diversion into Gower Gulch, Death
Valley, California
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The Geologist,

Carl Spitzweg,
19t century



. . Earth: Portrait of a Planet, 2nd Edition
FIGURE 12.8 S|Ccar POlnt, SCOtIand Copyright (¢) W.W. Norton & Company



Formation of an
angular conformity TIME 1

Beneath the sea,
sediments accumulated in beds.

(James Hutton, Theory
of the Earth, 1785)

Compression

\
TIME 2 \ 4
Later, tectonic forces caused p

uplift, folding, and deformation
of the sedimentary layers during
mountain building.

TIME 3

Erosion stripped away the

tops of the folded layers, leaving

an uneven plain with exposed Angular
portions of several folded layers. unconformity

TIME 4
Subsidence below the sea
B =n allowed new sediments to
e ol be deposited on the former
- erosion surfaces.The surface

where the folded layers and the
new sediments meet is preserved .
as an angular unconformity. Subsidence

Figure 8-8

(Raeburn, ca. 1798, Scottish National Portrait Gallery) Understanding Earth, Fifth Edition
© 2007 W.H. Freeman and Company




Canyon Diablo Meteorite,
4.55 Dbillion years old
(U-Pb dating by
Patterson, 1956)

(Notkin, 2006)







e
Bora Bora atoll, South Pacific Ocean

Un figure pg 124
Understanding Earth, Fifth Edition
© 2007 W.H.Freeman and Company




Formation of coral atolls

(Charles Darwin, The Structure
and Distribution of Coral Reefs,

STAGE 1
A volcanorises
from ocean floor.

STAGE 2

The volcano

becomes extinct

and erodes. A fringing
reef forms.

STAGE 3

The oceanic

plate subsides,

carrying the volcanic
island with it. The

reef builds up, keeping
pace with rising sea level.

STAGE 4

As subsidence

continues, the

reef completely covers
the buried volcanic island.

Un figure pg 125
Understanding Earth, Fifth Edition
© 2007 W.H.Freeman and Company

- Fringing
- reef
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PhD thesis research: Northern California, 1997-2001

Kinsey Creek basin, King Range, northern California (1998)
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Watershed DEM (30-m pixels)

Juan Creek basin

= 20th-century technology




Observation: Streams are twice as steep
INn response to ~8x difference in uplift rate
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Measuring channel width every 50 m élong the channel (1999)



High-flow channel width results:
Wider in the high uplift zone!
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Fill terrace
burying
logging-cut
stump

Juan Creek, northern California (1999)
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Juan Creek watershed




Gower Gulch, Death Valley National Park, CA
(Snyder and Kammer, Geology, 2008)
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Digital orthrophotograph of eastern Death Valley draped on a digital elevation model



Euneral;:
Mountains

Furnace

Creek
(445 km?)

location Base: shaded relief
image from 10-m

¢ ) o 7 27 s o o
CALIFORNIA T r, B & .‘, T/ NED DEM




h

a







Death Valley National Park
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Zabriskie Point parking lot (Januar¥_¢2005) =
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Orthorectified and georeferenced
historical aerial photographs: 1948-1982

(1-m pixels)
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Valley width: 1948-2005
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Change in valley width: 2005 minus 1948
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