
Drill Hole NC-EWDP-18P
Location = Latitude: 36° 45' 04.797", Longitude: 116° 26' 50.340" Compiled and interpreted by Richard W. Spengler,   9/04/02
Elevation = 3164.5 feet (ground)
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Geophysical log observations based on raw counts of geophysical logs. Geophysical measurements from Nye County drill holes are currently (9/2002) considered
unqualified data.
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Qal Quaternary
Colluvium

Gravel and sand, light
brownish gray (5YR
6/1) to brownish gray
(5YR 4/1), and pinkish
gray (5YR 8/1), gravel
fragments composed of
phenocryst poor
lithologies of the Tiva
Canyon Tuff and
Topopah Spring Tuff.
Many fragments coated
with calcium carbonate.
Minor amount of
medium to coarse sand
also comprises the
interval.

Density log indicates
an abrupt increase
from 0 to 55.5 feet.
The moisture log
indicates an abrupt
decrease to a depth
of 77.5 feet. The
gamma ray indicates
an abrupt increase to
a depth of 49.5 feet.
Conspicuous
variations in
geophysical logs at
deeper levels than 45
feet may reflect
erosional
characteristics near
the upper surface of
Tertiary rocks.

Based on abrupt
changes in
geophysical logs, the
base of the alluvium
may occur between
the interval of 45 to
77 feet.

0 45 45 3120

Tpc Tiva Canyon Tuff

(undivided)

Tuff, pyroclastic flow,
light brownish gray
(5YR 6/1) to brownish
gray (5YR 4/1),
densely welded,
devitrified. No sample
available from 135-140
feet.

The crystal-rich
Member of the Tiva

Sample from 100-
105 feet contains
2.7 percent
phenocrysts, of
which 83.3 percent
is alkali feldspar,
10.4 percent is
plagioclase, and
6.3 percent is
hornblende and
opaque minerals.

Both the gamma-ray
and moisture logs
indicate a subtle
increase at 164 and
163.5 feet,
respectively.

The gamma-ray,
density, and moisture
logs all indicate a
subtle increase in

The low amount of
phenocrysts and
presence of the
accessory mineral
sphene provide
compelling evidence
for assigning a high
confidence level to
the existence of the
Tiva Canyon Tuff
within the interval.

45 165 120 3000
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Canyon Tuff is either
eroded away or faulted-
out at this locality.

A total of 4
phenocrysts of
sphene were
identified.

Relatively
immobile trace
elements of the
sample from 100-
105 feet, identified
from XRF analysis,
include 937 ppm of
Ti, 208 ppm of Zr,
and 49 ppm of Ba.

values between 163.5
and 165 feet. High confidence is

assigned to the base
of the interval, based
on abrupt variations
in bit-cutting samples
and changes in all
geophysical-log
signatures.

Tpc Tiva Canyon Tuff

Crystal-poor lower
nonlithophysal zone

(Tpcpln)

Tuff, pyroclastic flow,
light brownish gray
(5YR 6/1) to brownish
gray (5YR 4/1)
(mottled), moderately
to densely welded,
devitrified.

Sample from 180-
185 feet contains
1.9 percent
phenocrysts, of
which 92.1 percent
is alkali feldspar,
5.3 percent is
plagioclase, and
2.6 percent is
hornblende.  A
total of 6 grains of
sphene were
identified.

Relatively
immobile trace

The low amount of
phenocrysts and
presence of the
accessory mineral
sphene provide
compelling evidence
for assigning a high
confidence level that
this unit represents
the Tiva Canyon
Tuff. High
confidence is given
to the unit
designation, based on
common mottled
appearance and its

165 210 45 2954
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elements of the
sample from 180-
185 feet, identified
from XRF analysis,
include 894 ppm of
Ti, 204 ppm of Zr,
and 33 ppm of Ba.

Relatively
immobile trace
elements of the
sample from 195-
200 feet include
877 ppm of Ti, 206
ppm of Zr, and 47
ppm of Ba.

Relatively
immobile trace
elements of the
sample from 205-
210 feet include
876 ppm of Ti, 201
ppm of Zr, and 37
ppm of Ba.

position directly
above the units of the
basal vitrophyre of
the Tiva Canyon
Tuff.

Only moderate
confidence is
assigned to the depth
of the basal contact
because of the 7-10
feet discrepancy
between bit-cutting
interpretation and
geophysical log
signatures.

Tpc Tiva Canyon Tuff

Crystal-poor densely

Tuff, pyroclastic flow
deposit, pale reddish
brown (10R 4/6) and

One to 2 percent
phenocrysts
(sanidine,

The density, gamma-
ray, and moisture
logs all indicate an

The variation in the
volcanic sequence
from densely welded

210 220 10 2944
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welded vitric zone
(Tpcpv3)

Dark gray (N3),
densely welded, vitric,
calcium carbonate
coatings along
fractures.

plagioclase, and
opaque minerals,
based on
megascopic
identification.

abrupt decline in
counts at 218 feet.

The gamma-ray,
density, and moisture
logs all indicate a
subtle decrease in
values between 217
and 220 feet.

devitrified rock of
the Tiva Canyon
Tuff to rocks of the
basal vitrophyre of
the Tiva Canyon
Tuff provides
evidence for
assigning a high
confidence to the
existence of this unit
of the Tiva Canyon
Tuff within this
interval.

Tpc Tiva Canyon Tuff

Crystal-poor
moderately welded

vitric zone (Tpcpv2)

Tuff, ash flow, light
brownish gray (5YR
6/1), moderately
welded, vitric, dark
gray (N3) glass shards
are conspicuous.

One to 2 percent
phenocrysts (alkali
feldspar,
plagioclase, and
hornblende).

Relatively
immobile trace
elements of the
sample from 220-
225 feet include
860 ppm of Ti, 204
ppm of Zr, and 42
ppm of Ba.

The expected
gradation from the
densely welded vitric
zone into the
moderately welded
vitric zone provides
evidence for
assigning a high
confidence to the
existence of this zone
of the Tiva Canyon
Tuff within this
interval.

220 230 10 2934

Tpc Tiva Canyon Tuff Tuff, ash flow, grayish
orange pink (5YR 7/2)

Sample from 240-
245 feet contains

The expected
gradation from the

230 255 25 2910
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Crystal-poor
partially welded

vitric zone (Tpcpv1)

to grayish orange
(10YR 7/4), non- to
partially welded, vitric,
very light gray (N8)
pumice clasts, vitric,
moderate reddish
brown (10R 6/6) glass
shards, increase in
moderate reddish
brown (10R 6/6) lithic
clasts.

2.0 percent
phenocrysts, of
which 76.9 percent
is alkali feldspar
and 23.1 percent is
plagioclase.
Phenocrysts of
biotite, opaque
oxides,
clinopyroxene, and
zircon were also
observed.

Relatively
immobile trace
elements of the
sample from 240-
245 feet, identified
from XRF analysis,
include 1106 ppm
of Ti, 233 ppm of
Zr, and 458 ppm of
Ba

moderately welded
vitric zone into the
non- to partially
welded vitric zone
provides evidence for
assigning a high
confidence to the
existence of this zone
of the Tiva Canyon
Tuff within this
interval.

Tpbt4 Pre-Tiva Canyon
Bedded Tuff

Tuff, pyroclastic fall,
grayish orange pink
(5YR 7/2), abundant
grayish orange pink
(5YR 7/2) pumice
clasts and pale reddish
brown (10R 5/4) and

One to 2 percent
phenocrysts
(sanidine and
biotite)

This interval may
also contain
lithologies found
within Tpbt2 and
Tpbt3

255 260 5 2904
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dark gray (N3) lithic
clasts.

Tpbt4 Pre-Tiva Canyon
Bedded Tuff

Tuff, pyroclastic fall,
very pale orange (10YR
8/2) and grayish orange
pink (5YR 7/2), coarse
grained, zeolitic,
abundant large pumice
clasts, very pale orange
(10YR 8/2) and grayish
orange pink (5YR 7/2),
zeolitic. No sample
available from 265.0 to
270.0 feet.

Sample from 260-
265 feet, composed
of 7.8 percent
phenocrysts.
Phenocrysts are
composed of 0.8
percent quartz, 32
percent alkali
feldspar, 57.8
percent
plagioclase, 9.4
percent biotite,
opaque minerals,
and mafic
pseudomorphs.

This interval may
also contain
lithologies found
within Tpbt2 and
Tpbt3.

260 270 10 2894

Tpbt4 Pre-Tiva Canyon
Bedded Tuff

Tuff, reworked, pale
red (5R 6/2), fine to
medium grained,
phenocryst-rich,
contains abundant
small grayish orange
pink (10R 8/2) pumice
clasts, zeolitic.

This interval may
also contain units of
Tpbt2 and Tpbt3.

270 275 5 2890

Tpt Topopah Spring
Tuff

Tuff, pyroclastic flow,
light gray ((N7) and
light brownish gray
(5YR 6/1), partially to

Sample from 325-
330 feet contains
2.1 percent
phenocrysts, of

An abrupt increase in
the density, moisture,
and gamma-ray logs
occurs at 275 feet.

The absence of
crystal-rich zones
within the upper part
of the Topopah

275 335 60 2830
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moderately welded,
devitrified, pumice
clasts, grayish orange
pink (10R 8/2),
devitrified.

which 74.4 percent
is alkali feldspar
and 15.4 percent is
plagioclase, and
10.2 percent is
biotite and opaque
oxides.  Grains of
allanite and zircon
were also found.

Relatively
immobile trace
elements of the
sample from 240-
245 feet, identified
from XRF analysis,
include 875 ppm of
Ti, 154 ppm of Zr,
and 95 ppm of Ba

Spring Tuff indicates
that a fault may be
present near the top
of this interval.

Proportions of
essential phenocrysts
and concentrations of
the immobile trace
elements Zr, Ti, and
Ba provide
compelling evidence
that this rock type is
part of the lower
Topopah Spring
Tuff.
Geophysical logs
provide supporting
evidence for the
change in welding
characteristics.

Tpt Topopah Spring
Tuff

Tuff, pyroclastic flow,
light brown (5YR 6/4)
and pale brown (5YR
5/2), moderately
welded, devitrified,
pumice clasts,
commonly light
brownish gray (5

Interval contains
less than 2 percent
phenocrysts of
alkali feldspar and
biotite.

Both the gamma ray,
and moisture logs
indicate conspicuous
decreases in counts
per second between
420 and 424 feet.

Based on the
geophysical log
signatures moderate
confidence is
assigned to the depth
of the base of this
interval.

335 425 90 2740
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YR 6/1) and light gray
(N7), devitrified.

Tpt Topopah Spring
Tuff

Tuff, pyroclastic flow,
very pale orange (10YR
8/2), moderate orange
pink (5YR 8/4), light
brown (5YR 6/4), and
pale brown (5YR 5/2),
moderately to densely
welded, devitrified,
pumice clasts,
commonly very pale
orange (10YR 8/2),
devitrified..  Size of
sample chips decrease
from 0.5 to 1 cm to
1mm or less from a
depth of 485 feet to a
depth of 870 feet,
presumably due to
drilling technique.

Sample from 475-
480 feet contains
0.8 percent
phenocrysts, of
which 93.8 percent
is alkali feldspar
and 6.2 percent is
opaque oxides.

Relatively
immobile trace
elements of the
sample from 475-
480 feet, identified
from XRF analysis,
include 882 ppm of
Ti, 128 ppm of Zr,
and 42 ppm of Ba.

XRF analysis of
sample from 485 to
490 feet indicates
732 ppm of Ti, 117
ppm of Zr, and 53
ppm of Ba.
XRF analysis of
sample from 515 to
520 feet indicates

The signature of the
density log remains
fairly constant across
the contact between
the previous interval
and this interval.

Concentrations of the
immobile trace
elements Zr, Ti, and
Ba provide
compelling evidence
that this rock type is
part of the lower
rhyolite of the
Topopah Spring
Tuff.

425 645 220 2520
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898 ppm of Ti, 148
ppm of Zr, and 152
ppm of Ba.
XRF analysis of
sample from 565 to
570 feet indicates
828 ppm of Ti, 139
ppm of Zr, and 126
ppm of Ba.
XRF analysis of
sample from 625 to
630 feet indicates
849 ppm of Ti, 136
ppm of Zr, and 122
ppm of Ba.

Tpt Topopah Spring
Tuff

Tuff, pyroclastic flow,
very pale orange (10YR
8/2), moderate orange
pink (5YR 8/4), light
brown (5YR 6/4), and
pale brown (5YR 5/2),
partially welded,
devitrified, pumice
clasts, commonly very
pale orange (10YR
8/2), devitrified. No
samples available from
825-850 feet

XRF analysis of
sample from 645 to
650 feet indicates
855 ppm of Ti, 138
ppm of Zr, and 95
ppm of Ba.
Relatively
immobile trace
elements of the
sample from 685-
690 feet include
817 ppm of Ti, 130
ppm of Zr, and 83

Geophysical log
signatures vary
abruptly at a depth of
645 feet.  Below this
depth, all log
responses, become
conspicuously more
erratic.
The density log
indicates a
progressive decrease
in counts beginning
at 646 feet,

Based on the
geophysical log
signatures high
confidence is
assigned to the depth
of the top of the unit.

Concentrations of the
immobile trace
elements Zr, Ti, and
Ba are tightly
clustered and provide
compelling evidence

645 800 155 2364
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ppm of Ba.
XRF analysis of
sample from 715 to
720 feet indicates
822 ppm of Ti, 138
ppm of Zr, and 52
ppm of Ba.
XRF analysis of
sample from 775 to
780 feet indicates
652 ppm of Ti, 120
ppm of Zr, and 20
ppm of Ba.
XRF of sample
from 780 to 785
feet indicates 632
ppm of Ti, 124
ppm of Zr, and 30
ppm of Ba.
XRF analysis of
sample from 795 to
800 feet indicates
713 ppm of Ti, 122
ppm of Zr, and 34
ppm of Ba.

consistent with a
decrease in welding.
Several high
amplitude spikes in
many of the
geophysical logs
indicate that this
interval may be
composed of several
pyroclastic flow
layers.

that this rock type is
part of the lower
Topopah Spring
Tuff, even though bit
cutting fragments are
extremely small.

Tpbt1 Pre-Topopah Spring
Bedded Tuff

Tuff, pyroclastic fall
(?), light brownish gray
(5 YR 6/1), dominantly

XRF analysis of a
sample from 805 to
810 feet indicates

Concentration of the
immobile trace
element Zr does not

800 810 10 2354
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amorphous, appears to
be highly silicified
interval.

884 ppm of Ti, 214
ppm of Zr, and 96
ppm Ba.

match that of the
lowermost part of the
pyroclastic flow of
the Topopah Spring
Tuff.

Tpts Pre-Topopah Spring
Bedded Tuff and
Sedimentary Rocks

Intercalated tuff
(reworked) and
siltstone (?), very pale
orange (10YR 8/2),
moderate orange pink
(5YR 8/4), light brown
(5YR 6/4), and pale
brown (5YR 5/2),
pumice clasts,
commonly very pale
orange (10YR 8/2),
devitrified.  Size of
sample chips decrease
from 0.5 to 1 cm  size
range to 1mm or less
from a depth of 485
feet to a depth of 870
feet, presumably due to
drilling technique.
No samples available
from 825-850 feet

Sample from 810-
815 feet contains
0.5 percent
phenocrysts, of
which 40.0 percent
is quartz, 50.0
percent is alkali
feldspar and 10.0
percent is
amphibole.

Relatively
immobile trace
elements of the
sample from 810-
815 feet, identified
from XRF analysis,
include 684 ppm of
Ti, 108 ppm of Zr,
and 36 ppm of Ba.

All geophysical
traces decrease
abruptly between 813
and 819 feet.

Only medium
confidence that rock
below 810 feet
represents pre-
Topopah Spring
bedded tuff and
siltstone.  Samples
are too small to
adequately
characterize with thin
section analysis.
Pyroclastic flows of
the Topopah Spring
Tuff do not contain
the proportion of
quartz identified.
However,
concentrations of
immobile trace
elements all
consistent with the
lower part of the
Topopah Spring
Tuff.

810 890 80 2274
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Total depth of hole was 890 feet.  Hole was originally designated as NC-EWDP-18P using reverse circulation drilling.  Samples were collected at 5-foot intervals to total depth.
All examined samples were initially processed at the Sample Management Facility prior to examination.  Processing includes the washing of samples through 8mm and .045
mm sieves.  Material larger than 4.75 mm (in bedrock) and 8 mm (in alluvium) and smaller than .045 mm are discarded.  Therefore, all processed samples will not include any
estimates of very fine nor large sample fragments.
Reference: Wahl, Ronald R., Sawyer, David A., Minor, Scott A., Carr, Michael D., Cole, James C., Swadley, WC, Laczniak, Randell J., Warren, Richard G., Green, Katryn S.,
and Engle Colin M., 1997, Digital Geologic Map Database of the Nevada Test Site area, Nevada, U.S Geological Survey Open-File Report 97-140, 47 p. (TIC #247201).

Buesch, David C., Spengler, Richard W., Moyer, Thomas C., and Geslin, Jeffery K., 1996, Proposed Stratigraphic Nomenclature and Macroscopic Identification of
Lithostratigraphic Units of the Paintbrush Group Exposed at Yucca Mountain, Nevada, USGS Open-File Report 94-469, 45 p. (TIC#226214).


