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DIGITAL ELEVATION MODEL (DEM) AND TIME-DOMAIN AND FREQUENCY-DOMAIN
ELECTROMAGNETIC INDUCTION MEASUREMENT LOCATIONS
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Digital elevation model (DEM) from USGS lidar survey flown in 2018.
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GEOLOGIC MAP OF THE TURTLE BAY QUADRANGLE
TEXAS GULF OF MEXICO COAST
OPEN-FILE MAP NO. 251, SHEET 2

Digital Elevation Model, Time-Domain Electromagnetic Induction Soundings,
Frequency-Domain Electromagnetic Induction Measurements, and Borehole Geophysical Logs

BEST-FIT ELECTRICAL CONDUCTIVITY MODELS, TIME-DOMAIN ELECTROMAGNETIC SOUNDINGS

TDEM TUB-1
Lat. 28.72328° N; Lon. 96.25271° W
Surface elevation 3.4 m msl

TDEM TUB-2
Lat. 28.71193° N; Lon. 96.26611° W
Surface elevation 1.8 m msl

TDEM TUB-3
Lat. 28.65402° N; Lon. 96.35691° W
Surface elevation 2.0 m msl

Res. error = 0.96%
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Time-domain electromagnetic (TDEM) soundings were acquired by Bureau of Economic Geology staff in
January 2021 using an ABEM WalkTEM dual-moment instrument. The transmitter loops were circular with a
25.5-m radius. Transmitter current ranged from 1 (low moment) to 7 (high moment) amperes. Data were
processed using SPIA software from Aarhus University. Locations shown on map. DOI: approximate depth of

investigation.

FREQUENCY-DOMAIN ELECTROMAGNETIC INDUCTION MEASUREMENTS

Frequency-domain electromagnetic (FDEM) induction measurements of apparent conductivity measured
using Geonics EM38 and Geonics EM31 ground-conductivity meters in the horizontal dipole (HD) and
vertical dipole (VD) coil orientations. Approximate exploration depth ranges are 0 to 0.75 m (EM38 HD),
0to 1.5 m (EM38 VD), 0 to 3 m (EM31 HD), and 0 to 6 m (EM31 VD). Measurement locations are shown
on map by FDEM site number.

App. App. App. App.
cond., cond., cond., cond.,
FDEM Date Longitude Latitude EM38 HD | EM38 VD | EM31 HD | EM31 VD
Site (yyyymmdd) ("W, WGS84) (°N, WGS84) (mS/m) (mS/m) (mS/m) (mS/m)
309 20201110 96.37370 28.71992 47 71 75 100
310 20201110 96.36876 28.72008 91 125 128 137
311 20201110 96.35848 28.70425 93 137 159 187
312 20201110 96.35679 28.71650 83 129 139 160
313 20201110 96.35715 28.71238 72 102 114 127
314 20201110 96.34716 28.70444 90 115 123 140
315 20201110 96.33605 28.70418 120 178 199 211
317 20201110 96.32700 28.70437 54 82 100 137
318 20201110 96.32446 28.70312 122 184 221 225
319 20201110 96.32475 28.71702 153 209 215 232
320 20201110 96.27537 28.71777 144 190 221 238
[ ] TDEM sounding FDE_M (EM31) 321 20201110 96.26369 28.70462 169 263 315 331
Vertical dipole
® Logged wel App. cond. (mS/m) 322 20201110 96.26636 28.71154 156 240 291 302
Wi
99 @ 248-331 323 20201110 96.27488 28.69864 145 239 285 297
@ 212-247 324 20201110 96.29172 28.71310 132 183 217 224
@ 182-211 325 20201110 96.29188 28.71658 116 155 173 188
326 20201110 96.30772 28.71288 74 94 116 117
O 144-181
o 363 20201112 96.27586 28.74955 135 168 156 126
128 - 143
364 20201112 96.27864 28.74331 108 156 164 181
@ 104-127 365 20201112 96.29243 28.74369 115 158 173 204
@ 100-103 366 20201112 96.30212 28.74298 117 158 172 173
367 20201112 96.31294 28.73512 90 125 130 143
368 20201112 96.32595 28.74643 108 152 155 168
369 20201112 96.30815 28.72770 74 97 100 103
370 20201112 96.32484 28.72553 97 149 154 163
371 20201112 96.32228 28.73345 131 182 174 173
372 20201112 96.32835 28.73327 41 72 83 113
373 20201112 96.36206 28.73345 68 102 101 120
374 20201112 96.35510 28.74694 115 165 149 119
375 20201112 96.28028 28.71969 142 206 236 247
378 20201112 96.31135 28.71972 82 109 111 114
379 20201112 96.32964 28.71942 126 184 188 206
380 20201112 96.34502 28.71855 75 110 108 114
381 20201112 96.35764 28.72177 96 122 123 118
BOREHOLE GEOPHYSICAL LOGS
TBO04 (Jensen Point well) (a) Gamma activity (counts/s) (b) App. cond. (mS/m) TBO5 (Elliott well)
Elevation: 1.5 m NAVD88 (USGS DEM) 0 20 40 60 80 100 0 200 400 600 Elevation: 4.2 m NAVD88 (USGS DEM)
Lat. 28.69219° N; Lon. 96.26755° W 0 ' ' ' ' 0 B — Lat. 28.69370° N; Lon. 96.35614° W
Notes ] ] Notes
Well TB04 (Jensen Point well) was logged in Matagorda County, 10 10 Well TBO5 (J. Elliott well) was logged in Matagorda County,
Texas by Bureau of Economic Geology staff Jeff Paine and * paleosol? Texas by Bureau of Economic Geology staff Jeff Paine and
Lucie Costard on April 6, 2021 using natural gamma and N 7 Lucie Costard on April 7, 2021 using natural gamma and
electrical conductivity borehole tools. The bottom of the well is electrical conductivity borehole tools. The bottom of the well is
about 89 m (291 ft) below the ground surface. The water level 20 20 about 105 m (346 ft) below the ground surface. The water level
was measured at 13.3 m (43.6 ft) below the ground surface. The | i was measured at 14.2 m (46.7 ft) below the ground surface. The
top of the PVC casing is 81 cm (2.7 ft) above the ground top of the PVC casing is 51 cm (1.7 ft) above the ground
surface. The well location was determined using GPS. On these 30 sand 30 i surface. There is a metal collar at about 84 m (275 ft) below the
logs, depth is in meters below the ground surface (bgs). =7 ground surface. The well location was determined using GPS.
B . S On these logs, depth is in meters below the ground surface
Gamma log (a) —¢ (bgs).
Lower gamma count rates (to the left, in counts per second) 40 sand 40 a
indicate higher sand or gravel content; higher rates (to the right) i | —_ Gamma log (a)
indicate higher clay content. Water has no effect on this log, so it —_ —_ 2 Lower gamma count rates (to the left, in counts per second)
is a reliable indicator of clay or sand content. There are at least 3 50 3 50 - f indicate higher sand or gravel content; higher rates (to the right)
five sandier zones (at depths of about 6 to 8 m, 14 to 17 m, 22 to @ sand @ g indicate higher clay content. Water has no effect on this log, so it
28 m, 40 to 43 m, and below 84 m). o) . o) . B is a reliable indicator of clay or sand content. There are at least
;CEL :CE)_ five sandier zones (at depths of about 23 to 35 m, 38 to 43 m, 50
Electrical conductivity log (b) o 60 7 o 60 to 54 m, 92 to 96 m, and about 100 to 105 m).
Electrical conductivity increases with clay content and with water a o
salinity. Clay has higher conductivity than sand, so sandy zones 7] 7] S— Electrical conductivity log (b)
should have lower conductivity than clayey zones, unless they 70 - * 70 - paleosol? Electrical conductivity increases with clay content and with water
are saturated with saline water. salinity. Clay has higher conductivity than sand, so sandy zones
i i =< should have lower conductivity than clayey zones, unless they
Saline water has higher conductivity than fresh water. The E are saturated with saline water.
relatively high conductivity in the sandy zones shallower than 45 80 80
m bgs suggests that the water is saline. = Saline water has higher conductivity than fresh water. The
7 N =7 al coll relatively low conductivity in the sandy zones suggests that the
Buried older soil horizons (paleosols) are suspected in zones | | ;: metal collar!  \ater is relatively fresh.
where gamma activities are high (indicating clay-rich sediments), 90 90 =
but conductivity values are lower than would be expected for | sand i i‘ Buried older soil horizons (paleosols) are suspected in zones
clay-rich strata. Buried soil horizons may occur at depths of * e — paleosol?|  \where gamma activities are high (indicating clay-rich sediments),
about 8 to 10 m, 47 to 49 m, and 69 to 71 m. 100 - 100 - but conductivity values are lower than would be expected for
sand o clay-rich strata. Buried soil horizons may occur at depths of
. . — App. conductivity|  apout 11 to 14 m, 67 to 71 m, and 96 to 97 m.
* Buried paleosol? Gamma activity
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