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1. Rationale & Aims Gravity-Driven Fault & Fracture Systems

2. Geologic Setting

® |n many carbonate platforms and buildups, fault 1. Slope Instability
and fracture systems are formed during deposition, [ ]

as result of both tectonic and gravitational %
[ —ASS

processes (e.g. Fig. 1). Such faults and fractures
Aggradational platform

2. Compaction

The Upper Permian Capitan platform is superbly
exposed in the southeastern Guadalupe Mountains
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4A).
Rattlesnake Rattlesnake The Upper Permian strata lack significant
Canyon structural complexity. The main tectonic events that
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tend to strike parallel to the platform margin, and
have vertical extent of 10's-100's of metres.
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@ Todate, relatively little work has been done to ! |

2) N-S trending normal faults and joints attributed
to and the Tertiary uplift of the range (Fig. 3A).

These two important trends form a primary
structural heterogeneity that acts to control the
distribution of Tertiary karst systems and also the
geomorphology of the Guadalupe Mountains (Figs.
3-7).  The Cretaceous to early Tertiary Laramide

document the vertical and lateral distribution and 1. Compression 2. Extension

variability of such early-formed fault/fracture | 1 [ 1
systems.
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® Here we report on the results of an integrated

structural, sedimentological and diagenetic study
that set out to investigate the spatial and temporal
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deformation (Fig. 4A) is thought responsible for
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The aims of this poster are to illustrate:
® the spatial distribution and variability in the
syndepositional faults and related structures,

@ that the fault and fracture systems parallel the
platform margin and grew as the platform was tilted
down-to-the-basin,

® how the fault systems grew through fault
segment linkage,

([ ] the impact of the faulting and related
deformation on depositional patterns and stratal
architecture as a result of variations in rates of fault
displacement, fault tip propagation and platform
aggradation.

Details of the fill heterogeneity within the solution
modified fault and fracture systems have been
described in detail by Kosa et al. (2004, in press)
and are not considered here.

Figure 1 (top right): Diagram illustrating the
some of the main settings where
syndepositional fault and fracture systems are
formed in carbonate platforms. Such
fault/fracture systems can have vertical extent
of 100's of metres and tend to localise
diagenetic processes, as illustrated in Fig. 2.
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syndepositional faults and fractures in the
Guadalupe Mountains.
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Figure 3 (right): Maps showing the location and
structure of the Guadalupe Mountains, and its
relationship to the geomorphology. A) Map
showing the main structures of the Guadalupe
Mountain range and the known location of
syndepositional faults (we have not studied
further west than Double Canyon). GRA=
Guadalupe ridge anticline, WS = Walnut
syncline. 1. Stereonet of all syndepositional
faults and fractures, Slaughter and Rattlesnake
canyons (n=684, Kosa & Hunt, in press), 2. Joint
trends (Barker & Halley, 1986), 3. trends of karst
passageways in the Lechuguilla cave (Palmer &
Palmer, 2000). B) DEM of the Guadalupe
Mountains highlighting the modern-day
geomorphology, C) Analysis of stream order in
the Guadalupe Mountains (made using
Rivertools software) highlighting the fault and
fracture-controlled drainage pattern developed
in the outer 5-6 km of the range where the
Capittan platform succession is exposed.

Figure 4 (below): A) Summary of the main
structural events that are recognised in the
Guadalupe Mountains. B) Stratigraphic cross
section through the Guadalupe Mountains
(Kerans et al., 1992).
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3. Syndepositional Fault Systems

The syndepositional faults and fracture systems
are readily differentiated from younger structures
because they, 1) are normallly associated with
growth strata, 2) tip out upward within the platform
succession (Figs. 5, 6), and 3) are normally karst
modified and contain fills with Permian aged
sediments, cements and fauna (e.g. Fig. 2).

As is apparent in map pattern, cross section and
stereographic projection (Figs 5-7), the faults have
a very consistent orientation and parallel the
platform margin. The faults have dips in excess of
75 degrees and a dip-slip sense of displacement
(apparent from both offest data, mesoscale
structures and slickensides). In Slaughter Canyon,
the maximum offset measurable in backreef strata
is 24 m. The faults are vertically and laterally
segmented (Figs 5-9).

In map-view (Fig. 5) the fault zones are laterally
segmented across a range of scales. For example,
km-scale fault systems Z1-Z2 and Y1-Y5 in North
Slaughter Canyon are offset laterally across a 200
m wide transfer zone that is extensively faulted and
fractured (Fig. 5). In the transfer zone, faults and
fractures |-X deflect by c. 10°. In detail, both the Z1-
Z2 and Y1-Y2 fault systems consist of en-echelon
fault segments, 10 m to 600 m long, that are
laterally offset by 2 m to 30 m (Fig. 5).

All Faults and Fractures,
Slaughter Canyon
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n=609, av. strike

n=128, av. strike=49.6°-229.6°

Fault/Fracture Zones A'-E'

n=210, av. strike
=51°-231°

Fault/Fracture Zones F-J

n=64, av. strike=51.5°-231.5°

nomenclature used for these structures.
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