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A. B.

Figure 8.2 Applying the law of superposition to these layers exposed in the upper portion of the Grand Canyon, the Supai Group
is oldest and the Kaibab Limestone is youngest (Photo by E. ). Tarbuck)
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Figure 8.3 Most layers of sediment are deposited in a nearly horizontal position. Thus, when we see rock layers that are inclined,
we can assume that they must have been moved into that position by crustal disturbances after their deposition. Hartland Quay,
Devon, England. (Photo by Tom Bean/DRK Photo)




Kaibab Plateau

Disconformity

Figure 8.6 This cross-section through the Grand Canyon illustrates the three basic types of unconformities. An angular
unconformity can be seen between the tilted Precambrian Unkar Group and the Cambrian Tapeats Sandstone. Two disconformities
are marked, above and below the Redwall Limestone. A nonconformity occurs between the igneous and metamorphic rocks of the
Inner Gorge and the sedimentary strata of the Unkar Group.
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Figure 8.7 Formation of an angular unconformity. An
angular unconformity represents an extended period during
which deformation and erosion occurred. Part E shows an
angular unconformity at Siccar Point, Scotland that was first
described by James Hutton and John Playfair more than 200
years ago. (Photo by Edward Hay)



Interpretation:

3. Following the intrusion of sill O,

the intrusion of dike F occurred.
Because the dike cuts through

beds A through E, it must be |

younger than all of them (principle
of cross-cutting relationships).

1. Applying the law of superposition,
bed: B, C, and E were
deposited in that order.

2. Bed D is asill (a concordant

6. Finally, the irregular surface and
the stream valley indicate that
another gap in the rock record
is being produced by erosion.

igneous intrusion). Applying

the principle of cross-cutting
relationships, sill D must be
younger than the rocks that
were intruded. Further evidence
that sill D is younger than beds
C and E are the inclusions in
the sill of fragments from these
beds. If this igneous mass
contains pieces of adjacent
strata, then the adjacent strata
must have been there first.

5. Beds, G, H, |, J, and K were
deposited in that order, again
using the law of superposition.
Although the lava flow (bed H) ==
is not a sedimentary rock layer, =5
it is a surface-deposited layer,
and thus superposition may
be applied.

4. Next, the rocks were tilted and erodec
The tilting happened first because
the upturned ends of the strata have
been eroded. The tilting and erosion,
followed by further deposition, produc
an angular unconformity.

Figure 8.8 Geologic cross-section of a hypothetical region.
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Figure 8.9 Correlation of strata at three locations on the Colorado Plateau reveals the total extent of sedimentary rocks in the
region. (After U.S. Geological Survey; Photos by E. |. Tarbuck)
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Figure 8.10 Overlapping ranges of fossils help date rocks
more exactly than using a single fossil.
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Figure 4.2 Photographs of a selection of guide fossils. A: Ammonite (Lytoceras) from the Upper

Jurassic of Antarctica—actual diameter 75 mm [Photograph: P. Dovle]. B: Belemnite (Gonioteu-

this) from the Upper Cretaceous of southern England—actual length 75 mm [Photograph: P. Doyle].

C: Graptolite (Didymograptus) from the Ordovician of South Wales—actual length 35 mm
[Photograph: R. Fortey]. D: Foraminiferan (Neogloboquadrina) from the Holocene of the South
Atlantic—actual diameter 225 um [Photograph: F. L. Lowry]. E: Trilobite (Calymene) from the
Silurian of England—actual length 49 mm [Photograph: R. Fortey]. F:Coccosphere (Coccolithus),
composed of individual coccoliths from the present-day North Atlantic—each coccolith is

10 wm in diameter [Photograph: J. Young]
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re 4.9 Phillips’ erathemns, based on faunal diversity. The area to the left of the dashed line
ts the diversity of life; the boundaries of the erathems are drawn at intervals of major falls
ity of lite. [From: Phillips (1860) Life on the Earth: Its Origin and Succession, Fig. 4, p. 56.

Reproduced by permission of the Natural History Museum, London]
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Figure 8.11 Common types of radioactive decay. Notice that in each case the number of protons (atomic number) in the nucleus

changes, thus producing a different element.
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Table 4.2 A selection of radioactive reactions used in dating the geological record

"wnt::starting point Daughter: product Half-life (million years)
“Nitrogen 0.005 73
57 Strontium 48 000
WArgon 11 930
08| ead 14 000
207\ pad 704
208 ead 4 469

"INeodymium 106 000




Figure 8.13 The radioactive
decay curve shows change that
exponential. Half of the
radioactive parent remains after
one half-life. After a second half
life one-quarter of the parent
remains, and so forth.
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Figure 1.7 The geologic time scale. Numbers on the time scale represent time in millions of years before the present. These dates
were added long after the time scale had been established using relative dating techniques. The Precambrian accounts for more
than 85 percent of geologic time. (Data from Geological Society of America)



