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Paintbrush Tuff; Tiva Canyon Member

Tuff (0-50), ash-flow, pale-brown, moderately welded
devitrified, pumice, grayish-red, light-olive- gray, and
grayish-red, vapor phase crystallization; 10 to 12 percent
phenocr%s§s (sanidine, plagioclase, and biotite); upper cliff
subunit (?

Tuff (50-259), ash-flow, light-brownish-gray and light-
gray, densely welded, devitrified; pumice, very light gray
to light-gray, devitrified (some vapor phase
crystallization); 2 to 3 percent phenocrysts (dominantly
sanidine); a few fragments are coated with vapor phase
minerals: characteristics of lithophysal zones (?)
lithophysal cavities observed on television camera log
between 115 and 259 ft (35.1-78.9 m)

Tuff (259-267), ash-flow, medium-light-gray, moderate-
brown, and grayish-red, densely welded, devitrified; pumice
commonly medium-light- gray, devitrified; less than 1
percent phenacrysts (sanidine); rounded step subunit (?)

Tuff (267-308), ash-flow, pale-yellowish-brawn, pale-brown
and medium-light-gray, moderately welded, devitrified
pumice, commonly medium-light- gray and grayish-red
devitrified (some vapor phase); 1 to 2 percent phenocrysts
(sanidine); base of interval interpreted on television
camera log where large rounded pumice clasts begin

Tuff (305-318), ash-flow, light-olive-gray, partially
welded, devitrified; pumice, light-olive-gray, devitrified
1 to 2 percent phenocrysts (sanidine); base of unit
observed on television camera lag where large pumice clasts
begin

Tuff (318-343), ash-flow, light-brown, nonwelded, vitric;
pumice, very pale arange, vitric; 1 ta 2 percent phenocrysts
(sanidine and plagioclase); abundant black and light-brown
glass shards; samples fram 340 to 360 ft (103.6-109.7 m

are highly contaminated; base af interval interpreted on
television camera log where pumice clasts abruptly
decrease; base also corresponds with a density minimum an
density log

Bedded Tuff; Tuff (343-361), ash-fall, grayish-orange- pink
moderately to well sorted, medium grained, dominantly
poorly consolidated colorless glass shards; samples highly
contaminated by caving from above; bedding planes observed
on television camera log at 352, 353, and 361 ft (107.3,
107.6, and 110.0 m)

Yucca Mountain Member

Tuff (361-375), ash-flow, yellowish-gray and light-
brownish-gray, nonwelded, vitric; minute vapor phase pumice
clasts; very rare phenocrysts (sanidine); abundant
colorless glass shards

Tuff (375-411), ash-flow, light-brown, partially welded,
devitrified; very rare grayish-red pumice clasts, commonly
show vapor phase crystallization;, very rare phenocrysts
(sanidine); base of unit interpreted on television camera
~0g where pumice clasts begin

Tuff (411-423), ash-flow, grayish-orange to light-brown
nonwelded, vitric, slightly argillic(?); very rare
grayish-orange-pink pumice fragments, argillic(?); very
rare phenocrysts (sanidine); base of unit interpreted from
television camera log at a bedding plane above abundant
pumice clasts; base also corresponds with a density minimum
on density lag

Bedded Tuff; Tuff (423-429), ash-fall, brownish-gray
well-sorted, poorly consolidated, vitric; dominantly black
glass shards; some light-brown pumice clasts, slightly
argillic (?); bedding plane observed at base of interval on
television camera log

“uff (429-480), ash-fall, white, vitric, pumice clasts and
colorless glass shards; samples from 450 to 470 ft
(137.2-143.3 m) are highly contaminated; no samples
collected fram 470 to 500 ft (143.3-152.4 m); base of
interval interpreted on density log at a density minimum

Pah Canyon Member

“uff (4B0-553(?)), ash-flow, pale-red, light-brown, and
grayish-orange, nonwelded, vitric; abundant very light gray
and grayish-orange pumice fragments, vitric; 5 to 7 percent
phenacrysts (commonly sanidine and black biotite); no
samples collected from 530 to 600 ft (161.5-182.9 m)

samples highly contaminated from 600 to 620 ft (182.9-189.0
n); base of unit interpreted on television camera log at a
change in texture and on density log at a density maximum

Bedded Tuff; Tuff (553(?)-697 (?), reworked and ash-fall,
light-olive-gray, andyellowish-gray, poorly consolidated
moderately sorted, vitric (partially argillic(?)) dominantly
very light gray and light-olive- gray, vitric pumice clasts
and sparse sanidine and biotite phenocrysts; abundant

minute 1light-red volcanic lithic fragments; pale-
greenish-yellow from 690 to 700 ft (210-213.4 m), appears
zeolitic (?) from 650 ft (198.1 m) to base; highly
contaminated samples from 680 to 690 ft (207.3-210.3 m);
base of interval interpreted from television camera log at
depth where rock appears consoclidated; base of interval
corresponds with an abrupt increase in density on density
log

fopopah Spring Member

Tuff (697(?)-878), ash-flow, grayish-red to dark-reddish-
brown, densely welded, devitrified (upper 4 ft (1.2 m) is
moderate-reddish-brown and partially welded); pumice
grayish-red, devitrified (some contain vapor phase
crystallization); 10(?) percent phenocrysts (sanidine and
bronze biotite is dominant); wupper part of unit from 697 to
701 ft (212.4-213.7 m) appears moderately welded on
television camera log and interval from 701 to 702 ft
(213.7-214.0 m) as the upper vitrophyre; samples from 740
to 820 ft (225.5-250.0 m) are highly contaminated; this
interval includes the vapor phase zone described from
nearby drill holes; however, based on bit cuttings it cannot
hbe differentiated from the caprock; no samples from 880 to
830 ft (268.2-271.3 m); appearance of lithophysal cavities
on television camera log is base of interval that also
corresponds with a decrease in density on density log

Tuff (878-1073), ash-flow, pale-brown, medium-light-gray and
light-brownish-gray, densely welded, devitrified (upper
lithaophysal zone); pumice, very light gray, devitrified; 2
0 3 percent phenacrysts (sanidine); vapor phase
crystallization on some fragments; highly contaminated
samples from B30 to 1020 ft (271.3-310.9 m}; base of
interval corresponds to a large washout observed on
television camera log and to an abrupt increase in density
on density log

Tuff (1073-1120), ash-flow, grayish-red, pale-red, and
brownish-gray, densely welded, devitrified; pumice
brownish-gray, devitrified; 1 percent phenaocrysts
(sanidine); appearance of lithophysal cavities inferred an
-elevision camera log marks base of interval; base of
interval also corresponds to an abrupt densitydecrease on
density log

Tuff (1120-1497), ash-flow, moderate-brown and light-brown
densely welded, devitrified (lower lithophysal zone);
pumice, light-brown and very light gray, devitrified
(slightly argillic (?) and (or) zeolitic(?)); 1 percent
phenocrysts (sanidine); no samples collected from 1140 to
1150 ft (347.5-350.5 m); 1160 to 1170 ft (353.6-356.6 m)
1180 to 1230 ft (359.6-374.9 m); absence of lithophysae on
television camera log marks base of interval; base also
corresponds with an abrupt increase in density on density
log

Tuff (1497-1508), ash-flaw, pale-brown and moderate-brown
densely welded, devitrified; pumice, light- brown,
Jdevitrified (slightly to moderately altered(?)); 1 percent
phenacrysts (sanidine); abrupt increase in reflectance of
boreho]i wall on television camera lag marks base of
interva

Tuff (1508-1559), ash-flow, dark-gray to black, densely

welded, glassy, vitrophyric; some fragments are slightly

altered to zeolites(?); appearance of light bore hole wall
interpreted as gradational base of interval which also

Eorresponds to a progressive decrease in density on density
0g

Tuff (1559-1620), ash-flaw, dark-yellowish-brown to
moderate-yellowish-brown, non- to partially welded, partly
vitric, partly zeolitic (?); pumice, pale-brawn

zeolitic (?); rare phenocrysts of sanidine; common
grayish-red volcanic lithic fragments; swarm of valcanic?
lithic fragments observed on television camera log between
1648 and 1619 ft (493.2-493.5 m)

Rhyolite Lavas and Tuffs of Calico Hills

_ava (1620-1760), rhyolite, yellowish-gray, pale-olive,
grayish-yellow, and moderate-greenish-yellow, devitrified
sartly zeolitic (?), aphanitic; upper few feet are very
light gray and vitric; rare sanidine and biogtite
ohenacrysts; upper 9 ft (2.7 m) of unit appear brecciated
and interval from 1637 to 1650 ft (499.0-502.9 m) appears
glassy on television camera log

Tuff (1760-2043 T.D.), ash-flow, grayish-pink, and grayish-
orange-pink, nonwelded, zeolitic(?); pumice, grayish-
yellow, zeolitic; less than 1 percent phenocrysts (sanidine
and biotite); contaminated samples from 2000 to 2020 ft
(609.6-615.7 m); cored from 2033 to 2043 ft (619.7-622.7 m)
recovered 9.3 ft (2.8 m)
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BOREHOLE UE-25 WT#18, YUCCA MOUNTAIN, NEVADA

Compiled by Philip H. Nelson and Joyce E. Kibler
U.S. Geological Survey, Denver, Colorado

Borehole UE-25 WT#18 was completed in May, 1984 to a total depth of

2043 feet.

The hole was rotary drilled using air foam consisting of air

detergent, and water (Muller and Kibler, 1985). Depth on the plot is
measured along hole, and has not been corrected for deviation. Hole
deviation is as great as 2.1 degrees at 1875 feet, (Plate 31 in Nelson and

others,

1991): at a measured depth of 1875 feet, the computed true vertical

depth is 1874.6 feet, and the computed horizontal offset is 17.3 feet.

Original logs in columns 1-3, acquired on May 18-21, 1984, were
described and presented by Nelson and others, 1991. UE-25 WT#18 was drilled
for the purpose of monitoring water levels; the static water level is
indicated by a cyan bar in column 1 (Robison, 1984).

Porosity and water content computed from the dielectric and density
logs are shown in column 4 as phitdiel and phiwdiel, using a method
described by Nelson, 1993. Porosity and water content computed from the
epithermal neutron and density logs are shown in column 5 as phitenp and
phiwenp (Nelson, 1994) . Green hatching between the porosity and water
content curves denotes air-filled porosity. Red hatching appears where
water content exceeds porosity, often indicating the presence of zeolitic

minerals.

Saturation (swdiel in column 4, swenp in column 5) is computed as the
ratio of water content to porosity. It has been nulled in zones flagged as

zeolzone.

The flags physzone and zeolzone (green and red bars in column 5)

denote the presence of abundant lithophysae and extensive alteration,
respectively. Their depth extent is taken from inspection of the green and
red hatch areas in columns 4 and 5 and from consideration of other logs
especially resistivity, rild.

Stratigraphic tops and degree of welding, given in column 6, and the
geologic description, in the text column, are from R. Spengler, U.S.
Geological Survey, written communication, 1995. The degree of welding
(weldng) increases to the right, in accordance with the geologic
description.

Plots of individual fractures, (tvndaz, column 1), observed on
television logs are plotted to show the azimuth of the dip of each fracture.
The same data are plotted as fracture density (tvnfrc) in column 6.

EXPLANATION OF CURVES AND SYMBOLS

Column 1
CAL

BIT

SWL

1C
TVNDAZ

Column 2
DBC
DBCBOUND
RHOG

Column 3
ENP
ENPBND
RILD
DIEL

Column 4
PHIWDIEL
PHITDIEL

SWDIEL

Column 5
PHIWENP
PHITENP

SWENP
PHYSZONE
ZEOLZONE

Column 6
TOPS
WELDNG
TVNFRC

NOTES

Caliper in cm, Dblack curve.

Bit size in cm, black dash line.

Static water level, vertical cyan bar.

Gamma ray in API units, red curve.

Dip azimuth of fractures, from television, red squares.
Undetermined azimuth is coded as 380 or 390 degrees.

Density in g/cc, red curve.
Density bound in g/cc, red dash curve.
Grain density in g/cc, green curve.

Epithermal neutron in counts/sec, red curve.
Epithermal bound, red dash curve.

Induction resistivity in ohm-m, blue dot curve.
Dielectric permittivity, ratio, green curve.

[fractional volume of whole rock, increasing to left]
Water content, from DIEL and DBCBOUND logs, cyan curve.
Porosity, from DIEL and DBCBOUND logs, red curve.
(green hatch where PHITDIEL > PHIWDIEL
red hatch where PHITDIEL < PHIWDIEL ).
Water saturation, ratio of PHIWDIEL to PHITDIEL, green curve.

[fractional volume of whole rock, increasing to left]

Water content, from ENPBND and DBCBOUND logs, cyan curve.
Porosity, from ENPBND and DBCBOUND logs, red curve.

(green hatch where PHITENP > PHIWENP

red hatch where PHITENP < PHIWENP) .

Water saturation, ratio of PHIWENP to PHITENP, green curve.
Lithophysal zone, picked from logs, green bar.

Zeolitic zone, picked from logs, red bar.

Stratigraphic boundaries, black ticks.
Degree of welding from core inspection, black slant.
Number of fractures per 10 feet, from television, red.

Date of last computation: May 1996
Plot Date: May 1996
Scientific Notebook: SN-0092
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