























faults. Erosion of a low-angle thrust sheet can signifi-
cantly modify its original map configuration. An ero-
sional window (fenster) and outlier (klippe) are shown in
Fig. 9.11b. Motion of the thrust sheet is to the east. In
addition, differential movement along different parts of a
thrust sheet can result in the development of tear faults.
Tear faults are strike-slip faults that are confined to the
upper plate (hanging wall) of the thrust and strike parallel
to the movement direction (Fig, 9.11).

Strike-slip faults

Strike-slip faults are characterized by horizontal slip
vectors. Strike-slip faults commonly, but not always,
show dips greater than about 70°. Because there is no
differential vertical motion across a pure strike-slip fault,
no predictable age relationships exist between rocks on
the opposite sides of these faults. Note that strike-slip
faulting in an area of horizontal strata will produce no
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offset in map view. If old and young rocks occur in a
nonsystematic manner on both sides of a high-angle
fault, one should consider the possibility of either strike-
slip faulting or a complex, multiphase deformational
history.

Timing of faults

An tmportant goal of structural analysis in complexly
deformed terranes is to determine the timing of move-
ment along faults. This is accomplished by means of the
principle of cross-cutting relationships which states that
any geologic feature (e.g., fault, fold, sedimentary layer,
pluton) must be younger than another feature that it cuts
or truncates. In general, the age of faults cannot be
determined precisely. Typically the timing of moverment
along a fault is bracketed between the youngest unit or
feature that the fault cuts and the oldest unit or feature
that cuts the fault.

Fig. 9.11 Typical relations along
reverse fault. Stratigraphic order
same as in Fig. 9.10a. (a) Block
diagram showing older rocks in
hanging wall placed over younger -
rocks in footwall, Fault dips toward

older strata. Note repetition of west
strata across fault. (b) Map (top) and
cross-section (bottom) showing A ST
typical elements in thrust belt.
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Problem 9.5
Answer the following questions regarding features
on the geologic map shown in Fig. 9.12. This
exercise will require you to integrate information
from previous chapters as well as this one.
1 For each fault (A, B, C, D, and E) determine the
type of faulting that has occurred and bracket the
age of faulting as precisely as possible, _
2 Identify the following features indicated by cir-
cled, lower-case letters on the map.

{a) Type of contacts at localities a, b, c, d.

(b) Specific geologic structure present at localities

e, f, g h
3 Strike and dip directions showm are correct;
however, three of the dips shown are actually
overturned. Correct these directly on the map by
substituting the correct symbol for overturned
beds.
4 Is the unit on the east side of the map labeled Tm
older or younger than the other Miocene rocks on
the map? Give a reason for your answer.
5 Determine the mininum amount of displacement
on Fault C.
6 Write a one-paragraph geologic history of the
area shown in Fig. 9.12. Include all periods of
deposition, erosion, plutonism, and indicate when
specific deformational styles (folding and faulting)
occurred.

Problem 9.6 j
Using the geologic map, your structure sections,
and your work in this chapter, write a succinct,
complete description of each fault in the Bree Creek
Quadrangle. Use complete sentences. Avoid long,
rambling sentences. Include the following informa-
tion for each fault:

1 Type of fault (normal, reverse, strike-slip). (If you
cannot determine the sense of movement with
certainty, describe the possible senses of movement
and the evidence for each.)

2 Attitude of the fault plane (including geographic
variation).

3 Strike separation and dip separation (heave and
throw) as the data allow (sometimes only a mini-
mum amount of separation may be determined).
4 Age of movement as specifically as the evidence
permits.
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Units . Symbols
Tm - Miocene
Tmm - Middle Miocene >~ Strike and dip of beds
Tml - Lower Miocene o5
To - Oligocene > Dip of fault (arrow) and
Te - Eocene % plunge of fault striae (line)
J - Jurassic (plutenic rocks)
TR - Trassic _— Contact
PP - Pennsylvanian-Permian
D - Devonian /../ Fault, high angle
S - Silurian
O - Ordovician Fault, low angle
C - Cambrian (hachures on upper plate)

Fig. 9.12 Geologic map for use in Problem 9.5.




