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Figure 36, Net sand in unit T2-T3.
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Figure 37. Sand distribution and interpreted depositional environments
in unit T2-T3 along section Y-Y'.
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SAND DISTRIBUTION--T1-T2

Sparse sand of T1-T2 forms a very ill-defined trend that
may represent shelf sands of an updip high-sand system
which has subsequently been truncated.

Sand is sparse in unit T1-T2; the
entire unit contains 0 to 20 percent
sand along the ill-defined trend
(fig. 38). Net sand totals less than 50
feet over most of the trend (fig. 39).
Individual sand bodies seldom exceed
10 feet in thickness (fig. 40).

The lack of significant sand
development in T1-T2 probably results
either from lack of feeder systems to
supply the sand or from truncation of
most of the interval leaving only the
downdip shelf system intact.
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L= Figure 38. Sand percentage in unit T1-T2.
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Figure 39, Net sand in unit T1-T2.
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Figure 40, Sand distribution and interpreted depositional environments
in unit T1-T2 along section Q-Q'.
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SAND DISTRIBUTION--T0-T1

Sand is sparse in unit TO-T1 and distribution is similar to

that of the previous unit, T1-T2.

Like the underlying T1-T2 unit,
TO0-T1 contains sparse sand. Sand is
lacking throughout most of the trend
and only reaches 20 percent locally in
two areas (fig. 41). Total net sand
reaches 150 feet in one well in
Brazoria County (fig. 42); throughout
the remaining area, there is common-
ly less than 20 feet of net sand. Indi-
vidual sand bodiesare less than 10 feet
thick,
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The sand mapped in T0-T1 and
also in T1-T2 appears very similar in
distribution and abundance to that
downdip of the main sand depocenters
of the underlying mapped units. It
therefore seems possible that these
units are lacking main sand trends
because of later truncation. However,
lack of a sand source during this time
could also be responsible for this facies

pattern.

5|0 Miles

VTR . W . -

"
SCALE
Contour Interval = IO percent

Figure 41. Sand percentage in unit TO-T1.,
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Figure 42. Net sand in unit T0-T1.
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GEOPRESSURED FRIO RELATED TO SAND DISTRIBUTION

Along the Upper Texas Gulf Coast, the sands that occur
beneath the top of geopressure are seaward of the main

sand depocenter and were deposited
environment,
Wells drilled into the thick

Tertiary section along the Upper Texas
Gulf Coast encounter normal hydrostat-
ic subsurface fluid pressure of .464
pounds per square inch per foot (psi/ft)
for the upper 8,000 to 10,000 feet,
Below this approximated depth, subsur-
face pressure increases significantly
due largely to movement along growth
faults which traps the interstitial water
by separating it from the updip porous
aquifers. When the suhsurface fluid
pressure exceeds .7 psi/ft, the fluid
is considered to be geopressured. The
top of geopressure can be picked from
physical changes in the character of the
electrical logs, such as reduction in
the negative self-potential deflection of
the sands and reduction of the shale
resistivity, It can also be picked from
changes in drilling procedure, such as
increase in drilling-mud weight above
13,5 pounds per gallon and the setting
of intermediate casing.

Recognition of the top of geo-
pressure in the explorationfor geo-
thermal reservoirs is important
because all prospects lie below this
horizon. However, subsurface fluid
temperatures generally range between
only 160 and 200°F at the top of geo-
pressure; temperatures high enough to
be prospective are in reservoirs which
lie more than 4,000 feet below the top
of geopressure.

The top of geopressure (fig. 43)
occurs within the Frio Formation only
within a 30-mile-wide band along the
coast where it lies between 9,000 and
almost 12,000 feet below sea level. All

in the shelf

of the Frio sediments in the geo-
pressured zone were deposited seaward
of the main sand depocenter, probably
in a shelf environment, Within
the geopressured zone, the Frio has
less than 20 percent sand (fig. 44) and
total sand thickness of less than 800
feet (fig. 45). However, several sand
bodies cumulate to hundreds of feet
within the geopressured zone in
Brazoria and Galveston Counties and
are considered to be prospective,
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Figure 43. Top of geopressure,
Upper Texas Gulf Coast.
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ISOTHERMAL MAPS

Subsurface fluid temperatures of greater than 250°F occur
in the Frio sand bodies up to 100 feet thick downdip of the

high-sand trends.

Subsurface fluid temperature is
obtained from well-log headings where
bottom-hole temperature of each log
run is recorded. These temperatures,
however, were not measured under
stable-hole conditions and are expected
to be at least 10 percent lower than

actual subsurface temperature,.
Isothermal maps constructed from
these bottom-hole temperatures are

based on sparse data because there is
commonly only one temperature re-
corded in the Frio per well. There-
fore, data density is approximately
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one~-third that used in the preparation
of the other maps.

The isothermal maps of the
lower three correlation units, T5-T6,
T4-T5, and T3-T4 (figs. 46-48), show
that fluid temperatures within the main
sand depocenter are lower than 200°F;
the temperature gradient steepens
above 200°F just below the top of geo-
pressure, Subsurface fluid tempera-
tures of greater than 250°F occur in
prospective sands deposited in the
shelf environment downdip of the main
sand depocenter.
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Figure 46. Isothermal map=eunit T5=-T6.



N
AT N sttt

i RN TNRNNGS
AR DONRERNRNS b
AN R0 %
IS RN -

SN

N

NRY
W RS

50 Miles
—1

[ SR S | L =

SCALE
Contour Interval = 25° F

Figure 47. Isothermal map--unit T4-T5.
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Figure 48. Isothermal map--unit T3-T4.
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CONCLUSIONS AND POTENTIAL GEOTHERMAL FAIRWAYS

Geothermal fairways along the Upper Texas Gulf Coast

occur downdip of the main sand depocenter,

In searching for potential geo-
thermal fairways, two criteria have
been considered: sand bodies should
have a volume of greater than 3 cubic
miles and uncorrected fluid tempera-
ture in excess of 250°F., Using these
criteria, a broad band in Brazoria and
Galveston Counties has been delineated
(fig. 49). The sands identified occur
in most of the Frio subunits, but in
general, the sands are thin and broken
by a number of shale partings. The
areal extent of each sand body has not
been determined at present; it should
not be assumed, however, that each
extends throughout the delineated fair-
way area because of the extreme
structural complexity of this coastal
zone,

Unit T5-T6, ==~ A cumulative
thickness of more than 1,200 feet of
sand occurs over a 3, 100-foot section
along a narrow belt which extends

Unit T1-T2, -~ In the Gulf Texas
State Lease 53034 Well #2, Brazoria
County, more than 200 feet of sand
cumulates over an 800-foot section
(fig. 52), starting at -12,680 feet.
Uncorrected fluid temperature record-
ed in this sand is 270°F. Several 20-
to 60-foot-thick sands appear relative-
ly free of shale breaks.

The sand bodies identified here
are thick enough and are an adequate
temperature to merit further investi-
gation as potential geothermal fair-
ways. Further study should include
detailed mapping of the areal extent of
these reservoir sands and prediction
of porosity and permeability, Without
adequate sand volume and permeability,
fluid production will not be sufficient
for economical electric power genera-
tion.

from northeast Brazoria County into
southwest Galveston County, Indivi=-
dual sand bodies range in thickness

from 10 to 35 feet. This sand section
occurs between depths of 14, 700 and
17,800 feet and has recorded bottom-

hole temperatures from 278 to 314°F
in the Humble No. 1 Skrabanek well,
Brazoria County (fig. 50).

Unit T4-T5. -- Sand bodies rang-
ing from 10 to 100 feet thick occur in
several wells at depths greater than
14,000 feet, Fluid temperatures range
from 260° to 330°F uncorrected. In the

mFigurs 52
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County, several sand bodies over an Ll skl

interval of 500 feet cumulate to
greater than 200 feet thick (fig. 51).
Fluid temperatures are recorded at
306°F uncorrected.
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Figure 49. Geothermal fairway,
Upper Texas Gulf Coast.
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Figure 50, Sand-percent map of unit T5-T6 with 250° and 300°F
isotherms. Electrical log shows thick sand development
and fluid temperature greater than 300°F from this unit.
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Figure 51. Sand-percent map of unit T4-T5 with 250° and 300°F
isotherms. Electrical log shows a number of thin sands
with fluid temperature greater than 300°F from this unit.
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Figure 52, Sand-percent map of unit T1-T2 and electrical log of
a well from this unit showing thick sand with fluid
temperature greater than 270°F.
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