Summary Lithologic Log for NC-EWDP-13P
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(0 to 87 feet [ft]) WELL-GRADED SAND WITH SILT AND GRAVEL (SW-SM):
Interval consists of well-graded sand with silt and gravel (SW-SM) and two layers of silty sand with gravel (SM) from 17.5 to 20 ft and 72.5 to 75 ft. Unit generally becomes
finer with depth. Fines within the unit are nonplastic. Gravel clasts are volcanic in origin and angular to subangular. Sediment color ranges from light brownish gray (5YR
6/1) to brownish gray (5YR 4/1) and moderate brown (5YR 4/4) from 0 to 27.5 ft, and from grayish brown (5YR 3/2) to pale brown (5YR 5/2) from 27.5 to 62.5 ft, and pale
yellowish brown (10YR 6/2) to dark yellowish brown (10YR 2/2) from 62.5 to 87 ft. No cementation was observed. Sediments react strongly to 10% hydrochloric acid (HCl).
All samples were dry.

(87 to 132.5 ft) BASALT (YOUNGER TERTIARY BASALT OF CRATER FLAT [Tby]):
Two basalt lava flows compose this interval. The upper flow extends from 87 to 107.5 ft and the lower flow extends from 107.5 to 132.5 ft. Vesicular textures were
observed from 87 to 97 ft, 110 to 122.5 ft, and 130 to 132.5 ft. The lower section of the lower flow from 132.5 to 140 ft was not recovered during drilling as a result of
encountering an apparent void from 132.5 to 135 ft. The basalt unit is only slightly to moderately weathered from 87 to 100 ft and from 110 to 120 ft; and is highly
weathered from 105 to 110 ft, at the contact between the two flows. The basalt is black (N 1) in color. The upper flow (87 to 105 ft) has 5 to 8% altered mafic minerals that
are light brown (5YR 5/6) and up to 1.5 millimeters (mm) in length. The lower flow (107.5 to 132.5 ft) has 1 to 2% altered light brown (5YR 5/6) to dark greenish yellow (10Y
6/6) olivine phenocrysts up to 2 mm in diameter. Samples from 87.5 to 90 ft and 102.5 to 105 ft react strongly to 10% HCl, and samples from the vesicular zones react
weakly. The massive cores of the basalt flows from 97.5 to 102.5 ft and from 122.5 to 130 ft display no reaction to 10% HCl. The lower contact with the underlying alluvium
is indeterminate due to lost circulation/no recovery from 132.5 to 162.5 ft. All samples were dry.
(132.5 to 162.5 ft) NO RECOVERY
132.5 TO 140 ft (BASALT) Interpreted from natural gamma and density logs.
140 TO 162.5 ft (ALLUVIUM) Interpreted from natural gamma and density logs.
(162.5 to 180 ft) SILTY SAND WITH GRAVEL (SM):
Interval consists of a thick layer of silty sand with gravel (SM). Fines are nonplastic from 162.5 to 170 ft, have low plasticity from 170 to 175 ft, moderate plasticity from 175
to 177.5 ft, and are highly plastic from 177.5 to 180 ft. Gravel clasts consist predominantly of rounded fragments of weakly indurated reactive sandstone, and lesser
subrounded clasts derived from welded tuff lithologies. Sediment color is a uniform moderate yellowish brown (10YR 5/4), with local zones of dark yellowish orange (10YR
6/6) from 167.5 to 172.5 ft and from 175 to 180 ft. Sediments are noncemented, although some gravel clasts are coated with caliche. Sediments react strongly to 10%
HCl. All samples were dry.
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(180 to 202.5 ft) SANDY LEAN CLAY (CL):
Unit is primarily a sandy lean clay (CL), becoming more clay-rich and gravel-poor with depth. A sandy fat clay (CH) is present below 197.5 ft. Fines are generally highly
plastic, except in the uppermost interval from 180 to 182.5 ft where the fines have moderate plasticity. Gravel clasts consist predominantly of rounded fragments of weakly
cemented and HCl reactive sandstone from 180 to 200 ft, and 100% subrounded volcanic clasts from 200 to 202.5 ft. Sediment color is primarily a moderate yellowish
brown (10YR 5/4) with local zones of grayish orange (10YR 7/4) from 190 to 192.5 ft, and dark yellowish orange (10YR 6/6) from 192.5 to 195 ft and 200 to 202.5 ft.
Sediments are noncemented and react strongly to 10% HCl. All samples were dry.
(202.5 to 260 ft) SILTY SAND WITH GRAVEL (SM):
Interval consists of a thick sequence of silty sand with gravel (SM) with local thin layers of well-graded sand with silt and gravel (SW-SM) from 202.5 to 207.5 ft and poorly
graded sand with silt and gravel (SP-SM) from 247.5 to 250 ft. Fines in the interval generally have low plasticity, except for intervals of moderate plasticity from 210 to 215 ft
and 225 to 227.5 ft. Fines in the lowermost section from 245 to 260 ft are nonplastic. Gravel clasts are subangular to subrounded and consist predominantly of volcanic
clasts except the interval from 250 to 260 ft where subrounded sandstone clasts predominate. Sediment color is predominantly moderate yellowish brown (10YR 5/4) with
sections of grayish orange (10YR 7/4) from 205 to 207.5 ft, and pale yellowish brown (10YR 6/2) from 207.5 to 212.5 ft, 225 to 227.5 ft, and 250 to 260 ft. Sediments are
non-cemented and react strongly to 10% HCl. All samples were dry.
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(260 to 797 ft) REWORKED TUFFS AND RELATED VOLCANICLASTIC ROCKS (Tvy):
Entire interval is a sequence of interbedded reworked tuffs and volcaniclastic sandstones and claystones. Sequence is generally weakly to strongly weathered and clayey
(argillic). Sequence likely represents deposition of ash-fall tuffs into a shallow subaqueous (lacustrine or playa) environment, with breaks in volcanic activity represented by
deposition of volcanic-source detritus forming sandstones and claystones.
260 to 297.5 ft (REWORKED TUFF): Tuff color is moderate yellowish brown (10YR 5/4) from 260 to 285 ft, changing to pale yellowish brown (10YR 6/2) from 285 to 297.5
ft. Tuff is nonwelded, devitrified and highly weathered, with an open/porous matrix. The tuff contains three different types of coarse (greater than 10 mm) caliche-coated
lithic clasts. From 280 to 290 ft the tuff also contains faint laminated grayish orange (10YR 7/4) claystone, probably derived from ash. Samples react strongly to 10% HCl
and all samples were dry. Unit may represent reworking of underlying ash-fall tuff.
297.5 to 422 ft (REWORKED ASH-FALL TUFF): Tuff unit color is dark yellowish orange (10YR 6/6) from 297.5 to 380 ft, light brown (5YR 6/4) from 380 to 395 ft, and pale
grayish brown (5YR 4/2) from 395 to 422 ft. A distinct light brownish gray (5YR 6/1) reworked ash-fall tuff occurs from 365 to 375 ft. Tuff is nonwelded and devitrified, with
an open/porous matrix. Tuff is highly weathered from 297.5 to 345 ft, moderately weathered from 345 to 350 ft, weakly weathered from 350 to 390 ft, and moderately
weathered from 390 to 422 ft. Tuff contains 2 to 10% very pale orange (10YR 8/2) altered pumice clasts ranging in size from 3 to 20 mm from 340 to 400 ft, 2 to 5% grayish
orange (10YR 7/4) pumice clasts 2 to 10 mm in size from 400 to 422 ft, and 1 to 2% dusky red (10R 2/2) lithic clasts that range from 1 to 4 mm in size from 297.5 to 380 ft.
Samples react strongly to 10% HCl from 297.5 to 345 ft, and weakly from 345 to 350 ft, 360 to 365 ft, 375 to 380 ft, and 410 to 422 ft. Other intervals exhibit no reaction.
Samples were dry from 297.5 to 310 ft, moist from 310 to 325 ft, dry from 325 to 385 ft, and moist from 385 to 422 ft.
422 to 550 ft (REWORKED TUFF): Unit is light brown (5YR 5/6) from 422 to 445 ft, moderate yellowish brown (10YR 5/4) from 445 to 510 ft, pale yellowish brown (10YR
6/2) from 510 to 530 ft, and moderate yellowish brown (10YR 5/4) from 530 to 550 ft. Tuff is nonwelded and devitrified and has an open/porous matrix. Tuff contains 1 to
10% light gray (N 7) pumice clasts that range in size from 2 to 12 mm and 2 to 10% light gray (N 7) lithic clasts that range from 2 to 10 mm in diameter. From 510 to 530 ft
the unit contains a less weathered gray (10YR 6/2) ash-fall tuff with a sucrosic texture. Unit reacts strongly to 10% HCl from 422 to 550 ft, reacts weakly at 445 and 460 ft,
from 500 to 515 ft, and from 525 to 550 ft. Samples were moist from 422 to 430 ft and wet below 430 ft. The open-hole water level was 433 ft at the completion of drilling.
550 to 600 ft (CLAYSTONE): Unit is uniformly moderate yellowish brown (10YR 5/4) throughout. Due to drilling in this saturated soft rock, only a few flat chips of very finely
bedded claystone were recovered. Most of the sample consisted of clay held in suspension and drill-induced "clay balls". The claystone reacts weakly to 10% HCl from
550 to 555 ft, and reacts strongly from 555 to 600 ft.
600 to 740 ft (WEAKLY ARGILLIZED REWORKED TUFF): Unit is pale reddish brown (10YR 5/4) from 600 to 695 ft, and light brown (10YR 5/6) from 695 to 725 ft. Tuff is
nonwelded and variably argillized throughout. Unit is highly weathered (i.e., clayey) from 600 to 625 ft, and moderately weathered from 625 to 675 ft. Tuff contains 1% light
gray (N 7) pumice clasts 1 to 4 mm in diameter from 625 to 700 ft. From 625 to 690 ft the tuff contains 1% lithics that vary in color from light gray (N 7) to dark brownish
black (5YR 2/1). Samples react strongly to 10% HCl from 600 to 695 ft, and react weakly from 695 to 735 ft. Unit contains three basal members that form distinct subunits.
The upper basal subunit from 725 to 730 ft is a weakly cemented weathered sandstone consisting of well-rounded and sorted grains of quartz and feldspar. The middle
basal subunit from 730 to 735 ft is a moderate brown (5YR 4/4) weathered reworked tuff that contains 1% white (N 9) fragments of zeolitized pumice up to 4 mm in diameter
and 1% dark gray (N 3) lithic clasts up to 2 mm in diameter. The lowermost basal subunit from 735 to 740 ft is a medium to dark gray (N 4) highly weathered reworked tuff
that has the texture of coarse sandstone, consisting of 1 to 2 mm moderately to well-rounded grains of tuff containing 5% greenish black (5GY 2/1) biotite phenocrysts up to
0.5 mm in length.
740 to 770 ft (CLAYSTONE AND SANDSTONE): Sequence is interpreted as a series of thin (probably less than 2-ft thick in places) beds of tuffaceous sandstone and platy
fissile claystone. Unit is moderate brown (5YR 4/4) in color, with a section from 750 to 765 ft that is light brown (5YR 5/6). Claystone from 740 to 745 ft has 1% white (N 9)
quartz grains up to 7 mm in diameter, 1% white (N 9) pumiceous clasts up to 10 mm in diameter, and 1% medium dark gray (N 4) clasts up to 1.5 mm in diameter. The
primary sandstone interval from 745 to 765 ft has 1% or less medium to dark gray (N 4) clasts up to 2 mm in diameter. Samples react weakly to 10% HCl from 740 to 765 ft
and display no reaction from 765 to 770 ft.
770 to 797 ft (REWORKED TUFF): Unit is a uniform moderate brown (5YR 4/4) color, and moderately weathered throughout. Tuff contains trace amounts of golden,
oxidized biotite up to 1.5 mm in length and 2% medium dark gray (N 4) lithic clasts up to 2 mm in diameter from 775 to 780 ft. From 780 to 797 ft the unit contains 1 to 2%
white (N 9) pumice clasts up to 10 mm in diameter and 1 to 2% light gray (N 5) to white (N 9) lithic clasts ranging from 1 to 10 mm in diameter. Samples are non-reactive to
10% HCl. Argillization is strong from 775 to 795 ft. Contact with the underlying sand is sharp at 797 ft.
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(797 to 1550 ft) INTERBEDDED FLUVIAL SEDIMENTS AND TUFFS (Tgc):
Thick sequence of unconsolidated to poorly consolidated fluvial sediments consisting primarily of sand, clay, and silt overlying sandstone interbedded with argillized tuff and
coarser sections of sand, gravel, cobbles, and boulders (conglomerate). Clasts within the sequence are exclusively of volcanic origin, consisting primarily of welded tuffs
and lesser nonwelded tuff lithologies. Sand component of the sediment is also volcanic in origin. Subunits contain clayey horizons, pumiceous zones, and ashy or
tuffaceous horizons. These volcanic-derived units are either preserved volcanic eruptive products, or products of erosion and rapid deposition of older nonwelded volcanic
units. Contacts between unconsolidated sediments and volcaniclastic rocks are gradational. Overall, the sequence appears to represent a fanglomerate derived from the
rapid erosion and redeposition of nearby volcanic sequences, which produced very immature basin-fill sediments. All samples were wet. The subunits are described
below.
797 to 861 ft (POORLY GRADED SAND [SP]): This interval is composed of a sequence of unconsolidated and uncemented light brownish gray (5YR 6/1) sand. Sand is
predominantly fine- to medium-grained, poorly graded, and displays rounded textures. Grains consist of mostly quartz and lesser sanidine. Sand contains approximately
1% rounded fragments of lithic tuff up to 2 mm in diameter. Sand displays no reaction to 10% HCl except for the interval from 820 to 835 ft, which reacts weakly. Material
from this interval contaminated many of the samples downhole.
861 to 950 ft (CLAYSTONE, SILTSTONE, AND UNCONSOLIDATED SAND): Unit consists of interbedded light brown (5YR 5/6) claystone with lesser moderate brown
(5YR 4/4) siltstone with varying amounts of grayish orange pink (5YR 7/2) to very light gray (N 8) unconsolidated sand. The overall color of the unit is light brown (5YR 5/6)
from 861 to 905 ft, pale yellowish brown (10YR 6/2) from 905 to 925 ft, and moderate yellowish brown (10YR 5/4) from 925 to 950 ft. Sand is poorly graded and
subrounded with an average grain size of 1 to 1.5 mm. The sand is dominant (50% or more) from 865 to 870 ft, 880 to 890 ft, and from 905 to 935 ft. Sand may be
contamination from sand sequence encountered higher in the hole from 797 to 861 ft. Unit displays weak reaction to 10% HCl from 865 to 900 ft, and is non-reactive from
900 to 950 ft.
950 to 1,035 ft (SANDSTONE/CONGLOMERATE): Unit consists of weakly cemented volcaniclastic sandstone, locally with clasts of welded tuff lithologies forming
conglomeratic beds. Unit is light brown (5YR 6/4) from 950 to 1,000 ft, and is grayish red (10R 4/2) from 1,000 to 1,035 ft. Matrix sand has volcaniclastic textures and
obvious tuffaceous components. Gravel clasts range in size from 5 to 15 mm and consist of angular fragments of grayish brown (5YR 3/2) welded tuff. Unit appears highly
weathered throughout. Samples display no reaction to 10% HCl except for weak reaction from 960 to 965 ft, 975 to 980 ft, 1,000 to 1,005 ft, 1,015 to 1,025 ft, and 1,030 to
1,035 ft.
1,035 to 1,140 ft (ARGILLIZED TUFF): Interval consists of a section of deeply weathered or altered tuffaceous rock. Unit is grayish red (10R 4/2) from 1,035 to 1,080 ft,
very dusky red (10R 2/2) from 1,080 to 1,105 ft, pale brown (5YR 5/2) from 1,105 to 1,135 ft, and grayish brown (5YR 3/2) from 1,135 to 1,140 ft. Section from 1,035 to
1,140 ft is intensely argillized. Locally, samples contain "chunks" of grayish red (10R 4/2) clay up to 20 mm in diameter that contain phenocrysts of colorless quartz up to 2
mm in diameter and colorless chatoyant sanidine up to 2 mm in diameter. Interval contains less than 1% altered clasts of grayish red (10R 4/2) pumice up to 15 mm in
diameter. Unit also contains rounded clasts of grayish red (10R 4/2) to dark reddish brown (10R 3/4) densely welded tuff. Unit probably consists of beds of altered
reworked tuffaceous sediment interlayered with beds of coarser detritus containing gravel clasts. Samples are contaminated with fine sand from the interval uphole from
797 to 861 ft. Samples react strongly to 10% HCl from 1,035 to 1,080 ft and from 1,115 to 1,140 ft.
1,140 to 1,315 ft (ARKOSIC SAND/SANDSTONE AND CONGLOMERATE): Unit consists of weakly consolidated conglomeratic sandstone containing 30 to 60% rounded
clasts of welded tuff in a matrix of sorted feldspar-rich sand. Overall color of the unit varies from pale brown (5YR 4/2) from 1,140 to 1,205 ft, to grayish red (10R 4/2) from
1,205 to 1,300 ft, to dusky brown (5YR 2/2) from 1,300 to 1,315 ft. Samples were significantly disturbed (i.e., ground up) by the drill bit and consist of a mixture of sand,
fragments of rounded durable clasts and weakly to moderately cemented sandstone fragments up to 10 mm in diameter. Clasts vary in color from very dusky red (10R 2/2)
to dark reddish brown (10R 3/4) to grayish brown (5YR 3/2). Clasts have a dense, nonporous matrix, are moderately welded, and a few have lithic fragments of various
colors that average 3 mm in diameter. Unit also contains lesser clasts of light brown (5YR 5/6) pumice-rich clay-altered tuff up to 1 cm in length. The pumice in the clasts is
white (N 9) and zeolitized, and up to 3 mm in length. Samples react to 10% HCl weakly from 1,140 to 1,240 ft, display no reaction from 1,245 to 1,315 ft, and show locally
weak reaction from 1,225 to 1,230 ft and from 1,270 to 1,275 ft. Unit is similar in many respects to conglomeratic material in Nye County boreholes NC-EWDP-10SA from
790 to 1,200 ft and NC-EWDP-22SA from 1,110 to 1,200 ft.
1,315 to 1,410 ft (CONGLOMERATIC SANDSTONE AND CLAYSTONE): Interval consists of moderately cemented volcaniclastic sandstone interbedded with claystone.
Unit is brownish gray (5YR 4/1) from 1,315 to 1,380 ft, pale brown (5YR 5/2) from 1,380 to 1,400 ft, and pale red (10R 6/2) from 1,400 to 1,410 ft. Interval consists mainly of
moderately- to well-sorted volcaniclastic sand/sandstone that contains clasts of welded tuff up to 10 mm in diameter. Claystone beds occur in intervals from 1,315 to 1,340
ft, 1,370 to 1,385 ft, and 1,405 to 1,410 ft. Thin zones of intensely argillized lithic tuff occur from 1,315 to 1,340 ft, 1,345 to 1,355 ft, 1,365 to 1,385 ft, and from 1,405 to
1,410 ft. This clay-altered lithic tuff is pale brown (5YR 5/2) in color. White (N 9) and grayish orange pink (10R 8/2) zeolitic clasts up to 10 mm in diameter occur from 1,375
to 1,380 ft and from 1,395 to 1,400 ft. Dark gray (N 4) to medium gray (N 5) lithic clasts up to 5 mm in diameter are noted in some fragments of the recovered tuff. Unit is
nonreactive except for the claystone from 1,405 to 1,410 ft, which displays weak reaction to 10% HCl.
1,410 to 1,500 ft (CONGLOMERATIC ARKOSIC SANDSTONE): Unit is a homogeneous section of weakly to moderately cemented sandstone derived from volcanic rocks.
Sandstone matrix is well-sorted, feldspar-rich sand with moderately rounded textures, and contains angular clasts of brownish gray (5YR 4/1) tuff up to 20 mm in diameter.
Unit is pale red (10R 6/2) from 1,410 to 1,435 ft and brownish gray (5YR 4/1) from 1,435 to 1,500 ft. Subunit is highly weathered (disaggregated) from 1,410 to 1,450 ft,
slightly weathered from 1,455 to 1,485 ft, and is moderately to highly weathered from 1,485 to 1,500 ft. The fragments are welded and lithic-poor, with sparse phenocrysts
of colorless feldspar up to 0.5 mm in length and colorless quartz grains up to 1 mm in diameter. Minor vapor phase alteration occurs on a few of the fragments from 1,480
to 1,485 ft. Samples are not reactive to 10% HCl.
1,500 to 1,522 ft (ARGILLIZED TUFF): Unit is grayish red (10R 4/2), and consists of angular fragments of welded tuff up to 25 mm in diameter, in a matrix of moderate
orange pink (5YR 8/4) clay-altered ash. Samples have up to 50% well-sorted and well-rounded sand, which could be contamination from uphole zones. White zeolitized
pumice fragments (1 to 2%) up to 7 mm in diameter occur throughout the interval. No reaction to 10% HCl was noted.
1,522 to 1,550 ft (VOLCANIC CONGLOMERATE): Unit is moderate brown (5YR 3/4 to 5/6), contains clasts of predominantly Topopah Spring tuff in weakly cemented
crystal-rich sandy matrix. Unit was logged initially as a welded tuff. Tuff clasts (approximately 50% of rock volume) are moderately to densely welded, and crystal-poor, and
contain sparse feldspar and quartz phenocrysts up to 1 mm in length. There is no reaction to 10% HCl. Some clasts display a coating of volcaniclastic sand.
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(1550 to 1569 ft [Total Depth]) LITHIC ASH-FLOW TUFF (POSSIBLY BULLFROG TUFF [Tcb]):
Tuff is light brown (5YR 5/6), moderately welded and devitrified. Matrix is generally open/porous, becoming dense/non-porous below 1,560 ft. Tuff contains numerous
volcanic lithic clasts. Feldspar and quartz phenocrysts are generally colorless to very light gray (N 8) and average 1 to 2 mm in length. Tuff also contains less than 1%
small euhedral greenish black (5GY 2/1) biotite flakes up to 1 mm in length from 1,550 to 1,565 ft. Interval is clay-altered throughout. Argillization increases progressively
from moderate at 1,555 ft, to strong, to very strong at 1,569 ft. All samples are non-reactive to 10% HCl. All samples were wet. The interpretation of the unit from 1,550 to
1,569 ft as Bullfrog Tuff is problematic. Sample quality was not ideal due to circulation problems, and samples did contain obvious contamination, including some sand.
This unit could also be interpreted as coarse volcanic conglomerate similar to the overlying unit.

