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ABSTRACT 

The current Eagle Ford play in South Texas has 
regenerated exploration interest in the Maverick 
Basin area.  The greater Maverick Basin is shown 
to consist of several sub-basins, each having a 
unique tectonic character.  Three broad Cretaceous 
basins overlie narrow Jurassic basins that are 
considered to be part of a left-stepping rift system 
associated with a regional southeast-northwest 
shear zone.  

The northern Maverick area contains two deep and 
narrow Jurassic sub-basins, the Moody and the 
Paloma, both of which trend southeast-northwest.  
This northern area is separated from the central 
Maverick area by a southwesterly trend of 
interpreted basement highs associated with the 
Edwards Arch.  A Jurassic rift basin, the Chittim 
Basin, is located in the central Maverick area. The 
Chittim Anticline, a Cretaceous thrust structure, 
overlies the Jurassic basin.  Two key elements in 
the interpretation of the northern and central basins 
are the qualitative and quantitative gravity/
magnetic 2D structural models, made along 
seismic profiles and constrained by well data and 
surface geology.  This paper does not include an 
interpretation of the southern Maverick area, but 
recognizes that it appears to be a wider rift basin 
than the two to the north. 

This new look at the Maverick area basement 
tectonics may not provide direct leads to current 
Cretaceous plays but it could well provide new 

concepts regarding the evolution and relationships 
of the various sub-basins and regional faulting.  
More importantly, it could stimulate new ideas 
about exploring for several potential new and 
deeper plays in the Jurassic and pre-Jurassic 
section. 

 

INTRODUCTION 

Much of the current literature considers the greater 
Maverick Basin to be a classic Jurassic rift valley.  
Some papers describe the northern sub-basin as a 
deep Jurassic rift bounded to the southwest by 
northeast-directed folds or anticlines produced by 
Laramide compression from Mexico.  Other 
papers describe the central sub-basin as a 
Cretaceous-Jurassic half-graben with the Chittim 
Anticline located over its steep northeast flank.  
This new integrated interpretation of seismic, 
subsurface, gravity and magnetic data ties the sub-
basins together as a complex tectonic pattern of 
deep localized rifts in a left-stepping pattern along 
a southeast-northwest regional shear.  The deep 
rift sub-basins are offset by local southwest-
northeast left-lateral shears, with the character of 
each local Jurassic rift basin being influenced by 
adjacent deep basement features (Fig. 1). 

In order to overcome a lack of both deep well 
control and published regional seismic data, this 
interpretation of pre-Cretaceous structure relies 
heavily on quantitative interpretation of magnetic 
data (Figure 2) and qualitative interpretation of 
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Figure 1. Regional Geological Features 
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Figure 2. Reduction-to-pole of PACES total magnetic intensity. 
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Figure 1 and 2 Merged to show regional geological features versus the Reduction-to-pole of PACES total magnetic intensity. 
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gravity data.  The magnetic data was extracted from 
Pan American Center for Earth & Environmental 
Studies (PACES) public-source files and proprietary 
gravity data was provided by Gravity Map Service.   

 

NORTHERN MAVERICK BASIN  

The northern sub-basin, a part of the greater 
Maverick Basin, is centered in northwestern Kinney 
County-southeastern Val Verde County.  Northeast-
trending basement high blocks of the Edwards Arch 
separate it at depth from the broader and deeper sub-
basins to the southeast in Maverick and Dimmit 
counties.  Structural patterns of the sub-basin area 
are complex.  The Devils River Uplift in Val Verde 
County, immediately to the northwest, is recognized 
as a basement-thrust uplift of Late Paleozoic age 
(Webster, 1980; Nicholas, 1983.)  Laramide 
compression from Mexico produced folded or 
thrusted anticlines along the southwest flank of the 
basin.  Basement high blocks in Kinney County 
acted as a buttress impeding northeast-directed 
thrusting and possibly inducing back-thrusting. 

The sub-basin can be separated into two deep 
Jurassic rift basins, the Moody and the Paloma.  The 
Moody Basin trends northwesterly along the Rio 
Grande and is interpreted to be the narrower and 
more structured of the two.  The Paloma Basin lies 
south and east of the Moody Basin; the two are 
offset by the Pinto Creek and Sycamore Creek left-
lateral shears. The Paloma is interpreted as a little 
wider and less-structured than the Moody. 

With the exception of a 1984 paper by Evans and 
Zoerb, relatively little has been published about 
either of these rift basins. Their 1984 paper shows an 
interpretation of Vibroseis Line 1 running 
northwesterly up the axis of the Moody Basin to the 
southern end of the Devils River Uplift. An 
estimated time-depth conversion places the 1984 

interpretation of Jurassic and pre-Jurassic seismic 
basement as deep as 45,000-50,000 ft subsea, in 
agreement with this author’s quantitative magnetic 
depth analyses.  The 1984 basement interpretation 
appears relatively flat except at the southeastern and 
northern ends of the section; faults were shown as 
essentially north-directed thrusts with both high-
angle and low-angle “sled-runner” patterns.  

The Vibroseis line was later reprocessed and data 
resolution was improved to the extent that the 
alternative structural interpretation presented here 
(Figure 3) not only appears more complex, but is in 
better agreement with off-line gravity/magnetic data.  
Moody Basin’s northeast flank can now be 
interpreted as a series of narrow thrust sheets which 
correlate in location and depth with segments of high
-energy bands on the seismic section.  Depth 
conversion places the bands between 2.000 and 
2.300 ms at depths ranging from 20,000 to 30,000 ft, 
with many of the segments correlating closely in 
depth and location with magnetic depth estimates.  
Offsets between the segments can be best resolved 
with interpreted thrust faults which fit the seismic, 
magnetic, and gravity data.  Although not evident on 
the 2D seismic, a magnetic depth map interpretation 
using off-line magnetic depth estimates shows the 
thrust sheets as semi-parallel to the northeast flank 
of the Jurassic rift.  They may be the result of back-
thrusting caused by the rift sediments being 
compressed against major basement high blocks in 
Val Verde and Kinney counties.  Given that 
scenario, the Moody Basin would not be a simple 
extensional rift but rather a sedimentary wedge 
trapped between opposing thrusts.  This concept, 
based on a clay cake model (ref. Lowell et al, 1985), 
is illustrated as Figure 4. 

There are no deep wells drilled in the Moody Basin, 
and there are no published seismic sections in the 
Paloma Basin.  At the south end of the Paloma, the 
Coffman No. 1 Summers well has a TD of 13,500 ft, 
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Figure 3.  Reprocessed Vibroseis Line #1 courtesy of Pedernales Energy/Hondo Texas Petroleum and Geotrace 

Technologies Inc. 
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with formation tops reported for the Upper Jurassic 
at 5060 ft and Ordovician at 9225 ft.  Another 
Ordovician test, the Austral No.1 Whitehead, was 
drilled to 4296 ft and topped the Ordovician at 3750 
ft.  Magnetic depth analyses indicate that the Paloma 
Basin rift could also have over 40,000 ft of non-
magnetic fill.  The presence of both Jurassic and 
Ordovician structures in the Moody and Paloma 
basins opens the possibility of a pre-Cretaceous play 
if relatively shallow thrust sheets and favorable 
porosity are present. 

 

CENTRAL MAVERICK BASIN 

The central sub-basin lies south of the northeast-
trending Tequesquite and Fitzpatrick shear faults and 
a series of basement high blocks trending southwest 
from the Edwards Arch.  Its southwest flank is 
formed by an alignment of magnetic basement high 
blocks in Mexico, paralleling the Rio Grande.  Major 
structural features include the Cretaceous Chittim 
Anticline, an elongate Jurassic rift basin sometimes 
referred to as the Chittim Basin, and the Zavala 
Syncline.  The development of the Chittim Basin and 
Chittim Anticline (Figure 5) appears analogous to 
that of the Lulworth area in the U.K. (Underhill and 
Paterson, 1998). 

A paper by Scott (2004) provides an excellent 
reference to the Mesozoic structure of the central sub
-basin.  It illustrates a relationship between the 
Chittim Basin and Chittim Anticline by means of an 
interpreted 2D seismic section (Figure 6) across the 
deep Jurassic rift basin and close by the Blue Star 
No. 1-132 Taylor well.  That well was drilled to a 
TD of 22,400 and reportedly topped the Upper 
Jurassic at 14,192 ft and the Lower Jurassic at 
18,438 ft.  There was a reported show of gas, but the 
well was abandoned.  The Jurassic basin and 
overlying Chittim Anticline are evident on both 
seismic and gravity, although the gravity response of 
the Chittim Anticline dominates that of the deep rift 
basin.  A 2D gravity/magnetic/structural model 
across those features serves to resolve the apparent 
paradox between deep structure and gravity.  

A late Triassic-early Jurassic syn-rift and half-
graben were formed under what is now the northeast 
flank of the Chittim Anticline.  The northwest-
trending rift zone is associated with a deep crustal 
boundary between relatively felsic crust to the 
southwest and relatively mafic crust to the northeast.  
During the late Jurassic-early Cretaceous post-rift 
stage, a depocenter began to form under what is now 
the southwest flank of the Chittim Anticline.  Stream 

Figure 4. Moody Basin -- a possible compressed sedimentary wedge? 
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Figure 5.  Development of Chittim Basin and Chittim Anticline 
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offsets mapped by surface geology suggest that the 
crustal fault underwent left-lateral shearing and a 
flower structure was subsequently formed.  
Following a Comanchean stage of fairly uniform 
deposition, the Laramide Orogeny compressed and 
inverted the late-Jurassic-early Cretaceous 
depocenters, thus forming the Chittim Anticline.  A 
cross section based on surface mapping shows that 
the anticline was breached during the late Cretaceous
-early Tertiary, and steep dips on its northeast flank 
suggest that the flank overlies a southwest-dipping 
thrust. 

Regional concepts of the thrust patterns and of 
basement configuration are illustrated by an 
extended 2D model from Coahuila, Mexico, across 
the Chittim features, and into Uvalde County, Texas.  

 

CONCLUSIONS 

The deep tectonic patterns of the greater Maverick 
Basin have not been well documented in the 
literature due to the sparsity of pre-Upper Jurassic 
wells and published seismic data.  However, the fact 
that several deep wells have been drilled and that 
some gas was encountered indicates that the deep 
Maverick could be a future exploration province 
under favorable economic circumstances.  Deep 
structures and tectonic patterns must be better 
understood and mapped.  All available geologic and 
geophysical data must be evaluated and integrated to 
provide results that are mutually compatible.  

This paper should prompt a new look at Maverick 
Basin tectonics and serve to highlight those areas 
where more data or a more concentrated 
interpretation will serve to confirm or alter the 
concepts presented here. 
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