Subsurface mapping of the Trinity Group in west Texas
yields insights into the southern limit of the Santa Rosa sandstone,
age of the Pecos River, location of Yates and Toborg fields,
and magnitude of post-Cretaceous uplift of the Glass Mountains
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Disclaimer

The following presentation is based upon professional
research and analysis but, unless specifically noted,
does not necessarily reflect official Texas Water
Development Board positions or decisions.
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Edwards-Trinity (Plateau) Aquifer
brackish groundwater study

» (Goal: Map the aquifer structure, salinity, and brackish volumes
« Completed: Surfaces, salinity maps
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_  Mapped Edwards and Trinity groups
Stratlg raphy « Trinity Group deposited on unconformity
 Edwards Group outcrops over plateau
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Data for stratigraphic mapping

Geophysical logs Mud logs Outcrop elevations
'i ="
i * Used Geologic Atlas of Texas
i IR * Precise location from imagery
= e Elevation from USGS topo maps
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Top Trinity
Group
example

- Well picks:
n = 3,268

= Outcrop picks:

n =658

» Control points:

n =181
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Challenges
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many base Cretaceous interpretations

Challenges
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Challenges: many base Cretaceous interpretations
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Feet above mean sea level

1. Southern limit of Santa Rosa sandstone
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1. Southern I|m|t of Santa Rosa sandstone
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Trinity Group thickness and paleo-topography

o Tr|n|ty Group Thin areas = Paleo-topographic highs
deposited on f

erosional surface ’y

(Wichita Paleoplain) N -~
* Infilled pre-existing p%o% | | §

topography X
* Thickness map

apprOXimateS Thick areas = Paleo-topographic lows
paleo-topography

Trinity Group

= TEXAS WATER 14

EEEEEEEEEEEEEEEE




Trinity Group thickness map
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2. Post-Cretaceous
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2. Post- Cretaceous upllft at Glass Mountams
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2. Post- Cretaceous uplift at Glass Mountains

Flattened cross
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both areas
These points
were deposited
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2. Post- Cretaceous uplift at Glass Mountains
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3. Age of the Pecos Rlver
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3. Age of the Pecos River

e I Trinity Group
* Interpreted as paleo- , T Y | ol thickness (feet)
river valley of Pecos | 3 1-50
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4. Insights into Yates and Toborg fields

 How | first learned ",
about Trinity Toborg : : e
Field: :

— Intersected RRC QOil
and Gas wells with
Trinity surfaces

— Red polygon is outline
of wells in Trinity
* Located directly in
middle of interpreted
paleo-river valley
— A coincidence?

P~

=
NS RS YATE

IIIIIIIIIIIIIII

Trinity Group

1-50
51 - 100

M 101
151
B 201
251
301
351
4071
451

" B 501

M 551
B 601
B 651
Il 70
B 75

- 150
- 200
- 250
- 300
- 350
- 400
- 450
- 500
- 550
- 600
- 650
- 700
- 750
- 800

23

thickness (feet)

M




4. Insights into Yates and Toborg fields

q Trinity Group
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Yates and Toborg fields background

Field [ Karst | Unit _______|Lithology ___

- Edwards Group Carbonate
- Trinity Group Sand
- Dockum Group? Shale
- Dewey Lake Fm. Shale

Rustler Fm. Evaporite

Salado Fm. Evaporite

- Tansil Fm. Carbonate
Yates Fm. Sand

Seven Rivers Fm. Evaporite

- Queen Fm. Carbonate
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- San Andres Fm. Carbonate
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Stafford (2008): Mapped Yates Field karst
distribution, suggests hypogene origin
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Hypogene speleogenesis

* Klimchouk (2007) ooreiatn e

» Soluble confining units induce vertical e — Ancestral Pecos
water movement H““'xm Rvervatley
— It's a feature, not a bug! cdwards, Tty g T |

 River valley is regional focus of upwelling i R J
— Circulation down to 1,000 meters ~ som _

« Self-reinforcing process e > S san Andres, ete, > <> o=
creates localized karstic

porosity
— Results in “maze-work” karst

Map of Amazing Maze Cave Modified from Klimchouk (2007)
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4. Insights into Yates and Toborg fields
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4. Insights into Yates and Toborg fields

\

Trinity Group
thickness (feet)

Development of Yates Field

1. Pecos River induces
hypogene speleogenesis
at Central Basin Platform

2. Laramide shortening . Central
arches Cretaceous and
Permian units
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4. Insights into Yates and Toborg fields

] q Trinity Group
Development of Yates Field thickness (feet)
1. Pecos River induces 1-50
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at Central Basin Platform | “ 101 - 150
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4. Insights into Yates and Toborg fields
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Exploration potential

Region identified as “San
Andres Karst-Modified
Carbonate”

Any other significant karst
zones in Permian units
beneath paleo-valley?

Could karst-modified area
extend further north in
Upton County?
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Delaware Basin
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Platform Sandstone

=

WARD

San Andres /.
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o 00
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From Dutton et al. (2000)
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Future work

My work here is done
— Finishing brackish
groundwater study
* Thesis idea:

— Interpret vertical distribution of
Trinity depositional
environments

— Confirm paleo-river valley with
more detailed analysis

* Our data and interpretations
are publicly available

y\;_’s'-[gv)i(gs WATER Figure from SEPMstrata.org
~
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| o
N - Conclusions
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Mapped southern extent of Santa Rosa sandstone
— Northernmost Crockett and northwestern Irion counties

From Trinity thickness, estimated at least 1,800 ft of post-
Cretaceous uplift at Glass Mountains

Interpreted an early or pre-Cretaceous paleo-river valley in Upton. .,
down through eastern Pecos counties

Location of Yates Field in center of interpreted paleo-river valley
suggests Pecos River induced hypogene speleogenesis
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