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CONVERSION FACTORS AND VERTICAL DATUM

Muitiply By To obtain
foot (ft) 0.3048 meter
gallon per minute (gal/min) 0.06309 liter per second
inch (in.) 2.54 centimeter (cm)
25.40 millimeter (mm)
mile (mi) 1.609 kilometer

Degree Celsius (°C) may be converted to degree Fahrenheit (°F) by using the following equation:
°F = 9/5(°C)+32.

Degree Fahrenheit (°F) may be converted to degree Celsius (°C) by using the following equation:
°C = 5/9(°F-32).

The following abbreviation also is used in this report: gram per cubic centimeter (g/cm3)

Sea level: In this report “sea level” refers to the National Geodetic Vertical Datum of 1929 (NGVD of 1929)--a geodetic datum derived from
a general adjustment of the first-order level nets of both the United States and Canada, formerly called Sea Level Datum of 1929.
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Data from Core Analyses, Aquifer Testing, and
Geophysical Logging of Denver Basin Bedrock Aquifers
at Castle Pines, Colorado

By S.G. Robson andE.R. Banta

Abstract

In 1987, the U.S. Geological Survey began an investigation to obtain detailed geologic and hydro-
logic data pertaining to the bedrock aquifers in the Denver basin and to evaluate techniques for estimating
aquifer characteristics by use of core analyses, aquifer tests, and geophysical logs. This report contains
data collected during this investigation at a test site at Castle Pines, Colorado. Data consist of lithologic
descriptions of about 2,400 feet of drill core and laboratory determinations of mineralogy, grain size, bulk
and grain density, porosity, specific yield, and specific retention for selected core samples. Water-level
data, atmospheric-pressure measurements, aquifer-compression measurements, and borehole geophysical
logs also are included.

INTRODUCTION

The Castle Pines Metropolitan District and the Castle Pines North Metropolitan District provide water from
bedrock aquifers to residential communities and golf courses in an area about 5 mi north of Castle Rock (fig. 1). To
better define the hydraulic characteristics of the bedrock aquifers in the area, the two Metropolitan Districts under-
took a core-drilling project in February 1987 that was designed to obtain continuous drill core from land surface to
adepth of 3,100 ft. The hydrologic consultant from the Districts (Jehn and Wood, Inc.) supervised the core drilling,
collected, cataloged, and stored the core, prepared a detailed lithologic description of the core, and provided core
samples for laboratory analyses. Geophysical logs of the two core holes (C1 and C1A) and a nearby irrigation well
(A3) (fig. 1) also were obtained by Jehn and Wood, Inc.

In October 1987, additional work at the site was begun by the U.S. Geological Survey, in cooperation with the
Colorado Department of Natural Resources, Division of Water Resources, Office of the State Engineer; the Castle
Pines Metropolitan District; and the Castle Pines North Metropolitan District. An additional well (designated
USGS) was drilled near the core holes to enable more extensive geophysical logging and onsite testing. The purpose
of the investigation by the U.S. Geological Survey was to obtain detailed geologic and hydrologic data pertaining
to the bedrock aquifers in the Denver basin and to evaluate several techniques for estimating aquifer characteristics
by use of core analyses, aquifer tests, and geophysical logs.

Purpose and Scope

This report presents data from core analyses, aquifer testing, and geophysical logging of the bedrock aquifers
at the test site. The data were collected during 1987 and 1988. About 600 samples of drill core were analyzed at
the Engineering Research Laboratories of the Colorado State University at Fort Collins, Colorado. Analyses con-
sisted of specific-retention determinations on all samples, selected determinations of hydraulic conductivity, and
selected thin-section descriptions. Geophysical logs and aquifer-test data were collected following completion of
drilling of a test well.

Abstract 1
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Figure 1. Location of test site.
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Sediments penetrated by drilling at the test site consist of conglomerate, sandstone, mudstone, and shale of
Tertiary and Cretaceous age that contain the four bedrock aquifers. The deepest formation encountered at the test
site was the Pierre Shale, a Cretaceous shale that probably is about 5,000 ft thick in the test-site area and generally
does not yield water to wells. The Cretaceous Fox Hills Sandstone overlies the Pierre Shale at a depth ranging from
3,000 to 3,090 ft at the test site. The Laramie Formation overlies the Fox Hills Sandstone at a depth ranging from
2,355 to 3,000 ft. The lower part of the Laramie Formation is sandier and more permeable than the upper part of
the formation. The lower part of the Laramie Formation and the Fox Hills Sandstone constitute the Laramie-Fox
Hills aquifer, a regionally extensive aquifer that is the deepest of the four principal bedrock aquifers in the Denver
basin. The upper part of the Laramie Formation at the test site extends in depth from 2,355 to 2,800 ft and forms a
confining layer between overlying and underlying aquifers.

The Arapahoe Formation extends in depth from 1,824 to 2,355 ft at the test site and consists of poorly to well-
consolidated fine- to coarse-grained sandstone interlayered with siltstone and a few beds of shale. The Arapahoe
aquifer is within the formation and is a permeable and extensively used aquifer in the Denver basin.

The Denver Formation of Tertiary and Cretaceous age overlies the Arapahoe Formation and extends in depth
from 962 to 1,824 ft at the test site. The Denver Formation consists of moderately to well-consolidated fine- to
medium-grained sandstone interlayered with siltstone, mudstone, and shale. The Denver aquifer is within this for-
mation.

The Tertiary Dawson Arkose overlies the Denver Formation and extends from land surface to a depth of
962 ft at the test site. The Dawson Arkose consists of generally light-colored fine- to coarse-grained arkosic sand-
stone and conglomerate ranging from poorly to well consolidated. Beds of mudstone are less prevalent in the Daw-
son Arkose than in the underlying Denver Formation. The Dawson aquifer extends from the water table in the
Dawson Arkose (at a depth of about 110 ft at the test site) to the base of the formation.

6 Data from Core Analyses, Aquifer Testing, and Geophysical Logging of Denver Basin Bedrock Aquifers at Castle Pines,
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Table 1. Geohydrologic description of selected aquifers in the Denver basin

[Modified from Major and others (1983); gal/min, gallons per minute]

Stratigraphic unit Physical characteristics Hydrologic unit
»
R Tk con- | e | il
I 2] Formation ness Lithology and environmentai deposition Name fining ness
(feet) unit (feet)
e Castle Rock 0-50 Arkosic conglomerate and sandstone, firmly cemented, Castle Generally drained; may
2 § Conglomerate cliff-forming, fine- to coarse-grained, pale pink to yellow- Rock Con- yield 1 to 2 gal/min from
g R ish brown. Lower part contains boulders. glomerate zones of fracture perme-
& O ability.
Undivided 20- Dikes, sills, irregular intrusive and extrusive igneous bod- Volcanic Generally drained; may
-] intrusive and 200 ies, which intrude or cap older sedimentary rocks. Rock rocks yield 5 to 10 gal/min from
§ extrusive rock types include mafic monzonite, latite, rhyolite, and welded zones of fracture perme-
§ g (= tuff, ability.
% E Dawson 800- Sandstone and conglomeratic sandstone with interbedded Dawson Shale 0-1,170 Yields as much as
© Arkose 1,400 siltstone and shale. Light gray, grayish-yellow, and pink. aquifer (490- 300 gal/min.
Much of the sandstone is very coarse grained, quartzose, 1,170
g and distinctly arkosic. Zones composed predominantly of where
g 1 sandstone are generally less than 200 feet thick and lentic- overlain
I ular. Consolidation ranges from poor to thorough. Some by vol-
sandstones are cemented with silicacous and ferruginous canic
material and are highly resistant to erosion. rock)
Alluvial and lacustrine origin.
Denver 600- Shale, silty claystone, and andesitic sandstone. Light Denver Shale 0-100 Not known to yield water
Formation 1,100 brown, yellowish-brown, dusky yellow, green, and green- aquifer and to wells.
ish-gray silty claystone and shale with interbeds of tan to silty
light brown and olive-brown tuffaceous and andesitic shale
sandstone. Beds of carbonaceous siltstone, shale, and lig-
nite are common. The sandstone beds are weakly cross-
bedded and lenticular. West of Denver, the formation is
interbedded with basalt flows.
Alluvial and lacustrine origin.
0-530 Yields from 5 to 20
(530- gal/min. Yields increase
1,080 to as much as 50 gal/min
where along the western edge of
overlain the basin where the sand-
by Daw- | stone layers are closely
3 son spaced. Water of poor
o |3 g Arkose) guality may be in the
g g 8 andesitic and lignitic beds.
ﬁ g Ls) Arapahoe 400- Sandstone, conglomeratic sandstone, shale, and siltstone. Arapahoe Shale 0-100 Not known to yield water
& Formation 700 Light gray to pale orange and grayish-yellow, fine- to aquifer and to-wehs:
> coarse-grained quartzose sandstone and conglomeratic silty
sandstone with interbeds of light gray, light brown, and shale
yellowish-gray shale and siltstone. Reddish-brown iron
staining is common. Sandstones and conglomerates are
lenticular, but are closely spaced and cover large areas; the 0-610 Yields as much as
horizons frequently exceed 250 feet in thickness. The unit (410 - 500 gal/min are not
can be divided into an upper and a lower part--the upper 610 uncommon in the central
consisting of 100 to 400 feet of shale with interbedded where part of the basin where the
sandstone and the lower consisting of 200 to 500 feet of overlain sandstone thickness
sandstone with interbedded shale. Distinctly quartzose by Den- exceeds 250 feet. Yields
sandstones distinguish this unit from the predominantly ver For- decline as sandstone
andesitic nature of the overlying unit. mation) thickness thins toward the
Alluvial and lacustrine origin. outcrop areas.
Uraniferous and ferrugi-
nous zones are noted
within the aquifer.
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Table 1. Geohydrologic description of selected aquifers in the Denver basin--Continued

Stratigraphic unit Physicai characteristics Hydrologic unit
E
Bl g $ Thick- Con | Thick- | HWdrologe
& A Formation ness Lithology and environmentai deposition Name fining ness characteristics
(feet) unit (feet)

Laramie 90-700 Shale, interbedded siltstone, and sandstone. The Upper Laramie Shale 0-470 Yields 5 to

Formation upper 40 to 175 feet is yellowish-gray, silty, carbon- shale (where 10 gal/min to
aceous shale with interbedded siltstone and fine- overlain stock and domes-
grained sandstone. Carbonized plant remains are by Arapa- tic wells. Water
common. The lower 300 feet are light greenish-gray hoe For- quality is usually
shale with interbedded silty shale and lenticular cross- mation) poor. Hydrogen
bedded, very fine-grained sandstone; contains seams sulfide and meth-
of subbituminous coal. ane occurrences
Upper part brackish water or swamp origin. are associated with
Lower part altenating marine and freshwater the carbonaceous
origin. rocks.

Sandstone, white to yellowish-brown, fine- to C Shale 0-350 Yields from 5 to
medium-grained, ripple marked. Recognized locally sandstone lenses (250-350 250 gal/min to
only in the Marshall area. where stock and domes-
Deltaic origin. overlain tic wells. Carbon-
by upper aceous, uranif-
Laramie erous, and ferrugi-
shale) nous zones are dis-
persed through the
aquifer.
Sandstone and shale with coal beds. Light olive-gray B
to brownish-gray, friable, carbonaceous, pyritic, sandstone
medium to thick crossbedded, fine- to very fine-
grained sandstone with interbedded carbonaceous 5
3 shale and thin coal beds. Particles of black chert g
o | 3 § impart a “salt-and-pepper” appearance. g
S 3 B Deltaic and estuarine origin. E'
ﬁ g % Sandstone and shale with coal beds. Light olive-gray ':o: A
& to yellowish-gray, carbonaceous, pyritic, medium to o sandstone
thick crossbedded, fine to very fine-grained sandstone, §
with interbedded shale and thin coal beds. Particlesof | §
black chert impart a “salt-and-pepper” appearance.
Deltaic to estuarine origin.

Fox Hills 60-120 Sandstone, olive-gray, medium to thick, crossbedded, Milliken

Sandstone very fine to fine-grained, with calcareous and ferrugi- sandstone
nous concretions. Estuarine to near-shore marine ori-
gin.

900+ Sandstone, shale, and siltstone, light olive-gray, Lower Yields some quan-
medium- to thin-bedded, very fine to fine-grained, Fox Hills tities of poor gual-
clayey sandstone, with interbedded, bioturbated sha- transition ity water.
ley siltstone. zone
Marine origin.

Pierre Shale | 8,000t Shale, silty, medium gray to dark gray, dense, calcare- Pierre Shale Shale 50-220 Generally yields no
ous, bioturbated, fossiliferous, with thin laminae of water. Small quan-
carbonized plant remains. tities of water can
Marine origin. be obtained near

the outcrop areas
from the fractured
or weathered
zones or from
sandstone lenses.
Water is generally
of poor quality.
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ANALYSES OF CORE SAMPLES

Lithology

A total of 3,110 ft of core drilling was undertaken in holes C1 and C1A under the supervision of Jehn and
Wood, Inc. (Raforth and Jehn, 1990). A lithologic description of the core was prepared at the drill site prior to plac-
ing the core in plastic cylinders for transportation and storage. The core description of the upper 2,355 ft of hole
listed in table 2 was prepared by physical and binocular microscopic examination of the core by Robert-Raforth, Jan
Earle, and Ann Moench of Jehn and Wood, Inc. The core descriptions presented in table 2 do not conform to U.S.
Geological Survey format because they are considered to be field notes that represent the geologists’ first impres-
sions of the core as it was removed from the ground.

The correlation between core-sample depths in holes C1 and C1A and the geophysical-log depths in those
holes and well USGS are listed in table 3. A generalized description of the core-sample lithology also is shown.

ANALYSES OF CORE SAMPLES 9



Table 2. Lithologic description of core from holes C1 and C1A

[", inch; ', foot; ft, feet. Data from Jehn and Wood, Inc., written commun., 1988}

Depth

(feet) Description
Core Hole C1
0-42.6  No core, cemented interval for surface casing

42.6-55.1  Sandstone, pale grey-green, very arkosic, micaceous, white and grey-green clay matrix, non-calcareous, fine-coarse grading
to coarse pebbles in part, very well indurated, porous

55.1-56.6  Sandstone, grey-green, very fine-medium, slightly arkosic, very micaceous, non-calcareous, very well indurated, porous,
some white clay matrix (decomposed feldspar)

56.6-65.8  Sandstone, pale grey-green with pink hue, fine-coarse grading to fine-pebbly at 58.5; arkosic, micaceous, white and grey-
green clay matrix, non-calcareous, porous, moderate-well indurated

65.8-66.5  Core lost

66.5-70.2  Sandstone, as above, becoming very argillaceous, very well indurated at 66.5-68.2, rest moderately well indurated

70.2-70.5  Core lost

70.5-71.0  Sandstone, as above

71.0-73.5  Sandstone, yellow-green - grey-green, fine-very fine with some medium-very coarse grains floating in fine matrix, arkosic,
micaceous, yellow-brown, pale grey and grey-green silt and clay matrix, very argillaceous, moderately indurated spotty/
pods of rusty stain in part

73.5-74.0  Sandstone, as above, very heavy rusty yellow brown iron oxide stain, mostly in matrix

74.0-76.0  Sandstone, yellow green - grey green, fine-very fine with some medium-very coarse grains floating in matrix, arkosic,
slightly micaceous, quartzose, yellow-brown, pale grey and grey-green silt and clay matrix, very argillaceous, non-calcare-
ous, moderate to poor induration

76.0-79.3  Sandstone, pale grey-green, fine-very coarse with streaks of medium to very coarse, grading to very fine-medium with
some coarse-very coarse at 78.0, very argillaceous, arkosic, micaceous, abundant white clay matrix, non-calcareous,
porous, poorly-moderately indurated in part, quartzose

79.3-80.8  Siltstone, pale grey-green, sandy with very fine-very coarse interbed at 80.1, spotty rusty stain in part, porous

80.8-82.7  Sandstone, pale grey-green, very fine-very coarse mostly very fine-medium, quartzose, arkosic, non-calcareous, white clay
matrix due to decomposed feldspar, some grey-green clay matrix, argillaceous, very micaceous, moderately indurated,
mostly porous

82.7-89.3  Sandstone, pale grey-green, fine-very coarse, pebbly in part, very arkosic, argillaceous, micaceous, mostly well indurated
with some moderate induration, porous, white decomposed feldspar matrix, non-calcareous, few streaks of rusty iron oxide
stain, quartzose

89.3-89.5  Sandstone, as above, very argillaceous (core severely washed)

89.5-89.6  Core lost

89.6-90.0  Sandstone, as above, very argillaceous with grains floating in siltstone/clay matrix

90.0-93.5  Sandstone, tan, fine-very coarse, some pebbly, arkosic, micaceous, porous, noncalcareous, slightly argillaceous-very
argillaceous in part, quartzose, moderately-poor induration

93.5-94.1  Core lost

94.1-98.8  Sandstone, pale grey-green, fine-very coarse, some pebbly, arkosic, quartzose, micaceous, non-calcareous, porous, slightly-
moderately argillaceous, grades to fine-pebbly with heavy rusty iron oxide stain at 96.7 and 99.1, poor- moderate induration

98.8-99.1  Core lost

99.1-100.4  Sandstone, as above, iron oxide stain common

10 Data from Core Analyses, Aquifer Testing, and Geophysical Logging of Denver Basin Bedrock Aquifers at Castle Pines,
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Table 2. Lithologic description of core from holes C1 and C1A--Continued

Depth .
(feet) Description
Core Hole C1—Continued

100.4-104.6  Sandstone, pale grey-green, very fine-medium, some coarse-very coarse, argillaceous, very micaceous, iron oxide stain
common, arkosic, poorly-moderately indurated, white and grey clay and silts common, poorly sorted, porous, quartzose

104.6-106.9  Sandstone, tan, fine-pebbly, very arkosic, micaceous, poorly sorted, quartzose, white clay matrix, porous, poorly-moder-
ately indurated

106.9-107.7  Core lost

107.7-109.0  Sandstone, as above

109.0-113.7  Sandstone, grey-green, very fine-medium with some coarse-pebbly, moderately-poorly sorted, arkosic, micaceous, argilla-
ceous, poor-moderately indurated, porous, some white clay matrix, non-calcareous, quartzose

113.7-115.7  Sandstone, grey-green, very fine-fine, some medium, arkosic, micaceous, moderately argillaceous, very poorly-moderately
indurated, porous, quartzose

115.7-119.9  Sandstone, grey-green, fine-pebbly, very arkosic, non-calcareous, quartzose

119.9-120.6  Sandstone, grey-green, fine-very fine, very silty, micaceous, very argillaceous, slightly arkosic, non-calcareous, quartzose

120.6-120.9  Sandstone, grey-green, fine-very coarse, arkosic, micaceous, poorly sorted, poorly-moderately indurated, non-calcareous,
silty, quartzose

120.9-124.8  Sandstone, grey-green, fine-very fine, silty, micaceous, argillaceous, quartzose, slightly arkosic, non-calcareous, poorly
indurated - moderate in part, scattered medium grains with rare coarse grains, mostly well sorted

124.8-128.0  Siltstone, grey-green, interbedded with some very fine sand with rare medium-coarse, poorly sorted, poorly-moderately
indurated, argillaceous-very argillaceous in part, variable porosity, non-calcareous, grey silts, grades downward to:

128.0-135.5  Sandstone, grey-green, very fine-fine with occasional medium-coarse, arkosic, micaceous, poorly sorted, poorly-moder-
ately indurated, non-calcareous, porous, very silty as above, very argillaceous, quartzose, occasional rusty yellow orange
stain

135.5-147.0  Sandstone, as above, becoming somewhat coarser grained with occasional pebbles, still very argillaceous and silty, quart-
zose, heavy rusty red brown stain at 137.6-137.9, 138.1-139.0, mostly fine-coarse with some very coarse from 140.5-
143.0, heavy rusty red brown stain at 142.9 and 143.9-144.4

147.0-159.8  Sandstone, tan-pinkish tan, fine-very coarse, occasionally pebbly in part, very arkosic, quartzose, micaceous, some white
clay matrix, moderately indurated to very friable in part, poorly sorted interbed of grey-green sandstone, as above, at
157.9-158.2, porous, slightly-moderately argillaceous

159.8-163.5  Sandstone, grey-green, very fine-silty, slightly arkosic, micaceous, brown and grey-green silt matrix, well sorted in upper
2 ft, grades downward to very fine-fine with some occasional medium-coarse, porous, quartzose, poorly-moderately indu-
rated, basal contact gradational

163.5-169.0  Sandstone, tan with some pinkish or green hue, fine-coarse, occasional coarse-pebbly, very arkosic, micaceous, poorly
sorted, slightly argillaceous, interbedded with sandstone, very fine-medium, grey-green, arkosic, very micaceous, silty at
165.3-166.4, 169.3-169.7, 170.4-170.6, 171.1-172.2, moderately-poorly indurated, quartzose, porous

169.0-169.3  Core lost

169.3-172.2  Sandstone, as above

172.2-184.7  Sandstone, as above, generally coarser grained with abundant pebbles, very arkosic, poorly indurated-friable

184.7-184.9  Sandstone, grey-green, fine-silty, very micaceous, slightly arkosic, argillaceous, poorly-moderately indurated, porous,
non-calcareous, quartzose, well sorted, lost core interval is probably mostly this lithology with gradational lower contact

184.9-187.5 Core lost

187.5-200.2  Sandstone, tan with pink cast, fine-medium grading to fine-pebbly, micaceous, very arkosic, slightly-moderately argilla-

ceous, friable to moderately indurated in part, quartzose, non-calcareous, porous, poorly sorted, white clay matrix com-
mon; clasts up to 1" thick noted
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Table 2. Lithologic description of core from holes C1 and C1A--Continued

Depth

(feet) Description
Core Hole C1—Continued

200.2-202.0  Sandstone, grey-green, fine-medium with some coarse, slightly arkosic, very micaceous, silty, porous, quartzose, poorly
sorted, moderately indurated, gradational lower contact

202.0-216.4  Sandstone, pale grey-green, fine-coarse, grades to fine-pebbly, non-calcareous, increasingly arkosic, micaceous, increasing
white clay content, moderately indurated-poorly indurated in part, poorly sorted, porous, moderate-very argillaceous in
part, abundant grey-green silt/clay matrix

216.4-218.6  Core lost

218.6-220.1  Sandstone, as above

220.1-220.3  Core lost

220.3-222.2  Sandstone, tan, fine-pebbly, very arkosic, micaceous, argillaceous, quartzose, porous, poorly sorted, moderate induration,
non-calcareous

2222-223.3  Sandstone, grey-green, very fine-fine occasional medium to coarse, silty, micaceous, very argillaceous, arkosic, quartzose,
non-calcareous, moderate induration, gradational lower contact

223.3-226.3  Sandstone, pale grey-green, fine-coarse, occasional very coarse-pebbly, poorly sorted, arkosic, micaceous, argillaceous,
mostly porous, poorly-moderately indurated, non-calcareous, quartzose

226.3-226.5  Core lost

226.5-229.5  Sandstone, as above, becoming very argillaceous with heavy clay matrix at 228-229.5

229.5-234.1  Sandstone, tan-pale grey-green, fine-pebbly, very arkosic, quartzose, slightly argillaceous, poorly indurated-friable poorly
sorted, porous, non-calcareous, micaceous

234.1-236.4  Sandstone, grey-green, fine-medium, some coarse-very coarse, arkosic, micaceous, argillaceous, poorly sorted, poorly
indurated-friable in part, non-calcareous, porous, grades to coarser average grain size at 230 with coarse-very coarse more
common but still mostly fine-medium, rusty orange stain at 236.4

236.4-236.9  Siltstone, dark grey-green, abundant fine-very fine sandstone grains, few medium grains, moderately well indurated, very
sharp, undulatory contact with above sandstone, iron oxide stain occurs at this contact

236.9-237.5  Core lost

237.5-238.9  Siltstone, as above, lower contact also undulatory with rusty orange iron oxide stain

238.9-242.3  Sandstone, pale grey-green, fine-very coarse, occasional pebbles, very arkosic, micaceous-porous, non-calcareous, moder-
ately-poorly indurated, some dark grey-green matrix, rusty yellow orange stain at 240.7

242.3-248.8  Sandstone, grey-green, fine-very coarse with occasional medinm-very coarse, poorly sorted, micaceous, non-calcareous,
porous, moderately-poorly indurated, silty-very silty in part, moderate-very argillaceous in part, arkosic, quartzose, non-
calcareous; some pebbles from 244.5-247.1; rusty red brown stain 247.5-248.4; and rusty yellow brown stain 248.7

248.8-253.1  Sandstone, very light tan-bleached white, fine-very fine, very silty, very argillaceous grades downward to fine-very coarse
at 249.2 (series of fining upward sequences with light tan to light grey-green, fine-very fine sands at top and medium-very
coarse, occasional pebbly in bottom of sequence, arkosic, micaceous, argillaceous-very argillaceous, red brown and yel-
low brown stain common)

253.1-260.1  Sandstone, pale grey-green/yellow green, fine-pebbly quartzose (cobble at 256.5), arkosic, micaceous, poorly sorted, very
argillaceous at top grading to moderately argillaceous, poorly indurated to friable, non-calcareous

260.1-261.2  Core lost

261.2-263.4  Sandstone, as above

263.4-266.1  Sandstone, grey-green, very fine-medium with occasional coarse-very coarse, arkosic, micaceous, poorly sorted, very
silty, very argillaceous, moderately indurated, non-calcareous, quartzose

266.1-266.6  Core lost

266.6-269.7  Sandstone, as above
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Table 2. Lithologic description of core from holes C1 and C1A--Continued

Depth .
(feet) Description
Core Hole C1--Continued

269.7-281.9  Sandstone, pale grey-green to tan, fine-coarse, some very coarse-pebbly, arkosic, micaceous, poorly sorted, very argilla-
ceous at top, mostly moderately argillaceous, poorly indurated-friable, quartzose

281.9-284.3  Sandstone, tan and grey-green with occasional yellow brown, fine-coarse, some very coarse, arkosic, poorly sorted, mica-
ceous, abundant white clay matrix, with grey siltstone common

284.3-285.3  Core lost

285.3-293.8  Siltstone, grey and grey-green, sandy with fine-very fine, non-calcareous, quartzose, arkosic, sandstone, rare rusty red
brown stain (patchy) occasional interbed of very coarse-pebbly, arkosic, sandstone which is very silty, poorly sorted, mod-
erately indurated

293.8-297.8  Siltstone, as above, heavy rusty red brown stain 296-297

297.8-301.1  Sandstone, grey-green, fine-coarse grading to fine-pebbly at 301, arkosic-very arkosic, micaceous, poorly sorted, non-cal-
careous, slightly argillaceous, porous, slightly indurated to mostly friable, silty in part

301.1-301.4  Core lost

301.4-309.8  Sandstone, as above

309.8-317.4  Sandstone, dark grey-green, very fine-fine grading to very fine-medium with some coarse-very coarse, very silty with grey
and white matrix, arkosic, micaceous, quartzose, poorly sorted, variable porosity, very argillaceous, occasional patchy red
brown iron oxide stain

317.4-323.1  Sandstone, grey-green to tan, fine-pebbly, pebbles common at base, slightly argillaceous, non-calcareous, poorly sorted,
arkosic, quartzose, porous, moderately indurated to friable

323.1-330.0  Sandstone, dark grey-green, fine-very fine, rare medium- coarse, very micaceous, arkosic, quartzose, non-calcareous,
moderately-well sorted, poor-moderate induration, porous, moderately argillaceous, interbedded with very friable, fine-
very coarse-pebbly sandstone at 326.4-327.3

330.0-363.0  Siltstone, dark grey-green, micaceous, sandy with abundant fine-very fine sandstone with some medium-very coarse and
occasional pebbles, arkosic, moderately indurated, poorly sorted, non-calcareous, very argillaceous, patchy rusty red
brown stain common, interbedded with fine-coarse arkosic sandstone (very argillaceous) quartzose at 351.9-352.2 at 350.0
- Changes to very dark green-grey cast; at 351.0 - Sandstone interbed, as above; at 354.0 - Becomes sandier; and at 360.0 -
Less green color with more dark grey - Grades into:

363.0-369.7  Sandstone, dark grey/dark grey-green, very fine-pebbly, very silty, arkosic, very micaceous, very silty, moderately indu-
rated to friable, non-calcareous, quartzose, very argillaceous

369.7-370.4  Core lost

370.4-377.6  Siltstone, dark grey, occasional red-brown, patchy stain, rare sand grains at 375.0 - Coarse sand grains common

377.6-379.0  Sandstone, dark grey-green, fine-very coarse, few pebbles, arkosic, micaceous, quartzose, very silty, non-calcareous, mod-
erately indurated, some rusty yellow brown stain, poorly sorted

379.0-379.8  Siltstone, as above, grades downward

379.8-384.1  Sandstone, tan-light brown, fine-coarse, occasional very coarse, arkosic, micaceous, poorly sorted, non-calcareous, moder-
ately argillaceous, poorly indurated, porous

384.1-390.0  Siltstone, dark grey-green, sandy (as above) in upper 1-1/2', rest rare sand grains, argillaceous-very argillaceous

390.0-392.3  Mudstone, grey-green, very argillaceous, silty

392.3-404.7  Siltstone, as above

404.7-413.0  Sandstone, light brown with pink and white cast, fine-very coarse, occasional pebbles, very arkosic, slightly argillaceous,
micaceous, non-calcareous, poorly indurated - friable in part, some white clay (decomposed feldspar), poorly sorted, few
pebbles > 1",

413.0-417.0  Sandstone, as above, with some grey-green silt matrix, somewhat finer grained
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Table 2. Lithologic description of core from holes C1 and C1A--Continued

I()::;:;‘ Description
Core Hole C1-Continued

417.0-424.0  Sandstone, as above

424.0-425.5  Siltstone, dark grey-green, very sandy with abundant very fine of sandstone, very micaceous

425.5-430.5  Sandstone, pale grey-green, very fine-medium, micaceous, silty, occasional rusty yellow orange stain, some heavily tar-
nished pyrite (?)

430.5-432.0  Sandstone, medium grey, very fine-medium, very micaceous, very carbonaceous in laminations top 1 1/2 ft, cross bed-
ding, grades downward

432.0-440.3  Sandstone, medium grey, fine-cobbles (<4" dia.), micaceous, slightly arkosic, some yellow-brown silt, few clay galls,
poorly indurated, argillaceous, silty, carbonaceous porous (overall grain size is mostly in the very fine-medium range)

440.3-445.0  Siltstone, dark grey-green, sandy with very fine sandstone, micaceous

445.0-448.7  Siltstone, as above, with common rusty red brown stain

448.7-453.2  Sandstone, dark grey-green with red brown cast, fine-very fine, micaceous, slightly arkosic, very silty with red brown
common, moderate induration, grades downward with increasing grain size

453.2-457.8  Sandstone, as above, with medium-very coarse common and occasional pebbles

457.8-458.2  Core lost

458.2-461.5  Mudstone, variegated/mottled red, red-brown, grey-green, yellow-brown, micaceous, argillaceous, occasional sandstone
interbed

461.5-462.3  Sandstone, brown, fine-very fine, very silty, micaceous

462.3-470.3  Mudstone, variegated/mottled red, red-brown, grey-green, yellow-brown, micaceous, argillaceous, occasional sandstone
interbed; 469+ - Slightly carbonaceous

470.3-472.0  Sandstone, fine-very fine, very silty, micaceous

472.0-485.6  Mudstone, dark grey, brown and grey-green, carbonaceous-very carbonaceous in part, argillaceous, micaceous, silty

485.6-488.7  Sandstone, dark grey-green, fine-very fine, very silty, micaceous, non-calcareous

488.7-491.0  Siltstone, grey-green, sandy, grades downward

491.0-505.0  Siltstone, dark grey, carbonaceous-very carbonaceous, sandy, micaceous with some mudstone interbeds

505.0-521.3  Siltstone, as above, with grey-green common, non-calcareous, argillaceous, leaf imprints on bedding surfaces (carbon-
ized) cross bedding & slump features common at 520.0 - Very sandy

521.3-525.4  Core lost

525.4-532.5  Siltstone and mudstone interbedded, as above, carbonaceous-very carbonaceous in part, slightly calcareous, very argilla-
ceous

532.5-534.5  Sandstone, light-medium grey, very fine-medium, occasional coarse, micaceous, slightly argillaceous, some interbedded
siltstone, as above

534.5-543.2  Siltstone, as above, sandy, carbonaceous

543.2-546.5  Sandstone, mostly pale yellow-brown with some light grey near top, fine-coarse grading to fine-pebbly, porous, slightly
argillaceous, slightly carbonaceous in upper 2'+, arkosic, micaceous, poorly sorted, poorly indurated-friable

546.5-550.0  Core lost 546.5-547.8, some dark grey mudstone just above and below lost interval

550.0-551.4  Sandstone, as above

551.4-555.9  Core lost

555.9-559.8  Sandstone, as above, with some interbedded dark grey-green, fine-very fine lenses (.1-.2 thick)

559.8-561.5 Sandstone, dark grey-green, very fine-medium with some coarse-very coarse, quartzose, very silty, slightly carbonaceous,

arkosic, micaceous, moderately indurated, non-calcareous, very argillaceous, poorly sorted
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Table 2. Lithologic description of core from holes C1 and C1A--Continued

Depth

(feet) Description

Core Hole C1--Continued

561.5-564.8  Sandstone, medium grey, very fine-medium with some coarse-very coarse, quartzose, very silty, slightly carbonaceous,
arkosic, micaceous, moderately indurated, non-calcareous, very argillaceous, massive carbon in upper 0.3' with heavy
iron oxide stain for next 1.0’

564.8-575.0  Sandstone, pale yellow brown and tan, fine-coarse, pebbly in part, iron oxide stain common, arkosic, mostly argillaceous,
poorly indurated, porous, non-calcareous, poorly sorted, grades downward

575.0-581.8  Sandstone, as above, mostly medium-pebbly, slightly argillaceous, friable
581.8-582.9  Core lost
582.9-584.9  Sandstone, as above

584.9-595.0  Siltstone, dark grey, carbonaceous-very carbonaceous with plant debris common (leaves, stems, etc.) thinly laminated
with mudstone

595.0-619.3  Sandstone, brown and tan with pink cast, medium-very coarse, very arkosic, micaceous, quartzose, friable-unconsoli-
dated, poorly sorted, some patchy yellow brown iron oxide stain especially in top 0.4'. Upper contact sharp. This sand is
a series of fining upward sequences stacked together, with the finer sand interval very fine-medium with occasional
coarse-very coarse with pebbles common, usually poorly indurated to unconsolidated

619.3-619.5  Core lost
619.5-620.3  Sandstone, as above
620.3-620.6  Core lost
620.6-621.7  Sandstone, as above
621.7-625.4  Core lost

625.4-634.7  Sandstone, as above, mostly medium-pebbly, increased pink color, friable, clean and porous, sharp lower contact, with
0.1' heavy rusty yellow orange stain, fine sandstone at basal contact with mudstone

634.7-634.8  Mudstone, grey-green slightly carbonaceous, argillaceous, micaceous
634.8-636.1  Core lost

636.1-641.4  Siltstone, dark grey-green with some grey-green, very carbonaceous with plant debris, increasing sand content (very fine),
micaceous

641.4-644.0  Sandstone, grey brown, very fine-fine at top grading to fine-very coarse, carbonaceous-very carbonaceous, arkosic, mica-
ceous, well sorted at top to poorly sorted, moderately indurated to friable, heavy yellow stain at upper contact, some
patchy stain in rest of sand, argillaceous

644.0-644.7  Core lost

644.7-645.4  Sandstone, tan-brown, very fine-medium, very argillaceous, micaceous, moderate induration, slightly arkosic, silty, lower
0.2' mainly siltstone

645.4-648.2  Sandstone, tan with pink cast, medium-pebbly, very arkosic, micaceous, porous, friable-poorly consolidated, poorly
sorted, very sharp upper and lower contacts

648.2-651.2  Sandstone, light brown-pale yellow brown, fine-very fine, moderately argillaceous, uniform to patchy yellow brown and
rusty yellow stain

651.2-652.0  Mudstone, pale grey green, slightly micaceous, non-calcareous, very argillaceous

652.0-662.5  Sandstone, tan with pink cast, fine-pebbly, very arkosic, micaceous, poorly sorted, non-calcareous, patchy yellow stain,
stain more common toward base, upper contact appears to be sharp with rusty stain on sandstone, slightly-moderately
argillaceous, friable

662.5-663.5  Core lost

663.5-668.0  Sandstone, grey-green with yellow cast, fine-very fine, very micaceous, slightly arkosic, argillaceous, rusty yellow-brown
stain common grades to fine-pebbly, heavy uniform rusty yellow stain at base, lower contact sharp
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Table 2. Lithologic description of core from holes C1 and C1A--Continued

Depth

(feet) Description

Core Hole C1-Continued
668.0-672.2  Siltstone, dark grey-green, upper 1.0' sandy, micaceous, argillaceous, carbonaceous

672.2-675.1  Sandstone, grey, with common rusty yellow-brown stain, fine-very fine with occasional medium-coarse, argillaceous,
very micaceous, mostly well sorted

675.1-685.7  Siltstone, dark grey and grey-green, sandy in part, micaceous, carbonaceous, very sandy 680.5-681.8 and 684.8-685.3
685.7-693.5  Mudstone, dark grey, micaceous, silty, carbonaceous

693.5-700.1  Sandstone, light brown with yellow cast, heavy rusty yellow-brown stain in upper 2 1/2'; fine-coarse, poorly sorted,
argillaceous, silty, slightly arkosic, very micaceous, poorly indurated, porous, non-calcareous, some interbedded fine
grey-green sand from 697-699

700.1-705.1  Sandstone, grey-brown, occasional yellow-brown solution banding, mostly fine-very fine with occasional medium-coarse

705.1-724.0  Sandstone, light brown to tan, fine-coarse, pebbly in part, some rusty yellow-brown stain intervals, some grey-green inter-
bedded fine-very fine sand in upper 2', arkosic, micaceous, poorly sorted, non-calcareous, poorly-moderately indurated,
quartzose, slightly-moderately argillaceous, porous

724.0-725.2  Core lost
725.2-729.2  Mudstone, medium-dark grey, micaceous, argillaceous silty

729.2-734.8  Siltstone, medium grey, argillaceous, slightly carbonaceous, slightly calcareous in part, grades to dark grey, very carbon-
aceous at 734.8

734.8-737.5  Siltstone, grading to very fine sandstone, dark grey, carbonaceous-very carbonaceous with plant debris, micaceous,
argillaceous

737.5-746.2  Sandstone, grey-brown, fine-very coarse, pebbly in part, slightly arkosic, micaceous, quartzose, poorly sorted, porous,
moderately argillaceous, poorly indurated-friable, non-calcareous

746.2-747.1  Sandstone, dark grey-brown, fine-very fine, argillaceous, micaceous, slightly carbonaceous, moderate induration, non-cal-
careous

747.1-747.6  Core lost
747.6-748.1 Sandstone, as above

748.1-751.6  Sandstone, grey-brown, fine-pebbly, arkosic, micaceous, porous, non-calcareous, poorly indurated-friable, carbonaceous,
argillaceous, quartzose, some interbedded sandstone, as above

751.6-754.0  Siltstone, grey-green, argillaceous, very muddy

754.0-758.2  Sandstone, grey-brown with green cast, fine-very fine, quartzose, trace mica, well sorted, argillaceous, silty, carbon-
aceous, cross bedded

758.2-760.8  Mudstone, grey-green, argillaceous, carbonaceous, trace mica, silty in part

760.8-761.5  Mudstone, dark grey, very carbonaceous, argillaceous, trace mica, grades to sandstone below with increasing siltstone
content

761.5-763.3  Sandstone, medium grey, very fine, very argillaceous, micaceous

763.3-764.0  Sandstone, as above, silty

764.0-766.2  Mudstone, medium-dark grey, carbonaceous-very carbonaceous, micaceous, argillaceous, silty
766.2-768.8  Core lost

768.8-771.0  Siltstone, medium grey, carbonaceous, sandy grading to sandstone

771.0-775.2  Sandstone, medium grey, very fine, carbonaceous-very carbonaceous, very silty, argillaceous-very argillaceous, mica-
ceous, non-calcareous, moderately porous, quartzose, rusty yellow-orange stain common

775.2-782.0  Sandstone, light brown, fine-very coarse, occasionally pebbly, arkosic, micaceous, non-calcareous, slightly-moderately
argillaceous, poorly indurated-friable, porous
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Table 2. Lithologic description of core from holes C1 and C1A--Continued

Depth

(feet) Description
Core Hole C1—Continued

782.0-784.0  Sandstone, fine-medium, some coarse, as above

784.0-792.5  Sandstone, as above

792.5-793.0  Core lost

793.0-797.9  Mudstone, medium-dark grey, very argillaceous, carbonaceous, sharp, ferruginous contact with above sandstone, grades
into Jower sandstone with increasing siltstone content

797.9-800.0  Sandstone, medium grey, fine-very fine, micaceous, slightly-moderately carbonaceous, argillaceous, quartzose, non-cal-
careous, grades downward with increase in medium with some coarse grains, cross bedded in part

800.0-809.0  Sandstone, light grey-brown, very fine-medium, some coarse, rare very coarse, quartzose, non-calcareous, slightly arko-
sic, poorly indurated-friable, occasional patchy rusty yellow-orange stain, porous interbedding with sandstone, as above,
cross bedded

809.0-813.5  Sandstone, light grey-brown, fine-coarse, occasionally pebbly, arkosic, micaceous, non-calcareous, porous, poorly sorted,
poorly indurated, some rusty yellow-brown stain at 812+, slightly-moderately argillaceous, occasional fine-very fine sand-
stone interbed

813.5-814.3  Core lost

814.3-818.3  Sandstone, as above

818.3-821.4  Sandstone, fine-pebbly, well indurated, as above, few black chert pebbles

821.4-821.8  Sandstone, medium grey-brown, very fine-medium, moderately argillaceous, slightly arkosic, quartzose, micaceous,
poorly indurated

821.8-822.6  Core lost

822.6-825.0  Mudstone, dark grey, scour base of sandstone preserved at top

825.0-835.1  Sandstone, grey-brown with yellow cast, very fine-medium, heavy rusty yellow-brown stain at top 0.5 ft, occasional pale
yellow-brown stain, very argillaceous at top, mostly slightly-moderately argillaceous, micaceous, poorly indurated,
slightly carbonaceous, porous, non-calcareous, quartzose

835.1-842.0  Sandstone, light brown with pink cast, fine-pebbly, micacedus, slightly arkosic, non-calcareous, poorly sorted, poorly
indurated-friable, silty, slightly-moderately argillaceous, porous, quartzose

842.0-842.9  Core lost

842.9-845.3  Sandstone, as above

845.3-851.3  Sandstone, light-medium grey, very fine-medium, rare coafse, micaceous, slightly arkosic, quartzose, porous, poorly indu-
rated-friable, non-calcareous, slightly argillaceous, grades downward with increasing grain size

851.3-853.1  Sandstone, grey-brown, fine-coarse, arkosic, micaceous, porous, quartzose, poorly indurated-friable, non-calcareous,
slightly-moderately argillaceous

853.1-853.8  Core lost

853.8-856.7  Sandstone, as above, grades to fine-pebbly, brown with pink cast

856.7-861.2  Mudstone, dark grey, argillaceous, slightly calcareous, micaceous, slightly carbonaceous, increasingly silty toward base

861.2-867.6  Sandstone, brown-grey, fine-very fine occasionally fine-coarse, argillaceous-very argillaceous, patchy rusty red-brown
and yellow-brown stain, micaceous, quartzose, poorly indurated, coarser interbeds are arkosic, heavy rusty red-brown
stain at 867+

867.6-873.2  Sandstone, grey-brown with pink cast, fine-very coarse, pebbly in part, arkosic-very arkosic, micaceous, quartzose, poorly
indurated, friable, non-calcareous, occasional patchy yellow-brown stain, slightly argillaceous, porous

873.2-873.5  Core lost

873.5-875.4  Sandstone, as above

875.4-884.0  Sandstone, as above, becoming increasingly coarser in grain size

884.0-886.0  Core lost
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Table 2. Lithologic description of core from holes C1 and C1A--Continued

Depth
(feet) Description
Core Hole C1-Continued

886.0-886.6  Sandstone, dark grey, fine-pebbly, very silty, poorly sorted, arkosic, micaceous, quartzose, very argillaceous, grades
downward with increasing silt content

886.6-890.1 Siltstone, medium grey, very sandy, some yellow-brown stain at 888.6, increasing carbonaceous content, non-calcareous

890.1-892.8  Sandstone, light brown with yellow cast, fine-very fine, occasional medium; micaceous, slightly arkosic, quartzose, com-
mon spotty yellow-brown stain, argillaceous

892.8-893.4  Core lost

893.4-897.7  Siltstone, medium-dark grey, very sandy, argillaceous, micaceous, non-calcareous, carbonaceous-very carbonaceous in
part, (896-896.6 not sandy, slightly calcareous, as above), rusty yellow-brown stain at 897.2, increasing very fine sand
content toward base

897.7-898.0  Sandstone, medium grey, fine-very fine, argillaceous, non-calcareous, moderately indurated, micaceous, grades downward

898.0-902.0  Sandstone, grey-brown with yellow-brown stain common, fine-pebbly, porous, arkosic, micaceous, poorly sorted, poorly
indurated

902.0-904.0  Sandstone, medium grey, fine-very fine, some yellow-brown stain, micaceous, very argillaceous, silty

904.0-908.0  Sandstone, light brown-tan, fine-coarse, occasionally very coarse-pebbly, quartzose, arkosic, micaceous, porous, non-cal-
careous, poorly sorted, poorly indurated, patchy-spotty pale to rusty yellow-brown/yellow-orange stain, gradational lower
contact

908.0-909.0  Sandstone, medium grey with common rusty yellow-brown stain, fine-medium, argillaceous, very carbonaceous, grades
downward

909.0-910.5  Mudstone, dark grey, very carbonaceous, silty, slightly calcareous, micaceous

910.5-911.9  Sandstone, medium grey with common yellow-brown & rusty red-brown stain, very fine-medium, slightly arkosic, mica-
ceous, quartzose, poorly indurated, moderate sorting, mostly moderately argillaceous with some slightly argillaceous
intervals

911.9-913.4  Core lost

913.4-913.9  Sandstone, as above

913.9-922.0  Sandstone, light brown with yellow cast, fine-medium with some coarse, slightly arkosic, micaceous, quartzose, porous,
non-calcareous, poorly indurated common yellow-brown stain and solution banding, slightly argillaceous, moderate sort-
ing

922.0-930.3  Sandstone, as above, becoming fine-coarse, occasionally very coarse-pebbly

930.3-931.1 Sandstone, as above, very carbonaceous

931.1-939.7  Sandstone, medium grey, with yellow cast, as above, abundant grey clay as matrix or as drapes (highlight cross bedding)
or galls, most sands are stained moderately to very heavy with rusty yellow-brown

939.7-943.3  Sandstone, as above, less massive clay, moderately-well indurated, mostly fine-very coarse-pebbly, ferruginous lower
contact

943.3-946.0  Mudstone, grey-green, argillaceous, grades to silty and then sandy

946.0-951.9  Sandstone, medium-dark grey, very fine-silty, cross bedded, very carbonaceous (looks like plant debris), porous

951.9-957.0  Sandstone, yellow-green, very fine-medium, occasionally coarse, poorly sorted, quartzose, micaceous, porous, moder-
ately indurated, moderately argillaceous, silty, grades downward

957.0-961.8  Sandstone, as above, fine-pebbly, very arkosic

961.8-975.7  Mudstone, grey-green, argillaceous, silty, slightly calcareous in part

975.7-977.5  Sandstone, grey-brown, fine-very fine, some medium, argillaceous, moderately well indurated, micaceous, grades down-

ward
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Table 2. Lithologic description of core from holes C1 and C1A--Continued

l()f:':t;' Description
Core Hole C1-Continued

977.5-981.7 Sandstone, as above, fine-coarse at 979.0 - Medium-dark grey, carbonaceous, fine-medium at 980.5 - Medium grey,
fine-coarse

981.7-988.2 Sandstone, dark grey, fine-pebbly, very carbonaceous, moderately argillaceous, arkosic, micaceous, quartzose, moder-
ately indurated, poorly sorted, non-calcareous

988.2-992.0 Mudstone, grey-green, argillaceous, slightly carbonaceous

992.0-994.2 Siltstone, grey-green, slightly carbonaceous, argillaceous

994.2-996.8 Mudstone, dark grey, fissile, very carbonaceous

996.8-999.2 Sandstone, dark grey, fine-very fine, carbonaceous-very carbonaceous, very argillaceous, micaceous

999.2-1000.2  Mudstone, dark grey, fissile, very carbonaceous

1000.2-1002.7  Sandstone, medium grey, fine-very coarse, occasionally pebbly, slightly arkosic, slightly micaceous, carbonaceous in
part, quartzose, poorly sorted, medium-poor induration, moderately argillaceous

1002.7-1003.3  Core lost

1003.3-1005.5  Sandstone, as above, sharp lower contact

1005.5-1016.5  Siltstone, grey green, sandy (very fine), micaceous, occasional coarse imbedded grain, slightly carbonaceous, interbed-

1016.5-1018.2

1018.2-1022.8

1022.8-1023.5
1023.5-1025.0
1025.0-1027.0
1027.0-1028.6
1028.6-1037.5

1037.5-1038.7
1038.7-1041.4
1041.4-1048.1

1048.1-1048.3
1048.3-1049.6
1049.6-1050.4

1050.4-1050.9
1050.9-1052.5
1052.5-1053.5
1053.5-1056.2

1056.2-1056.7

ded with mudstone, grey-green, green, gradational contacts

Sandstone, grey-brown, fine-coarse, argillaceous, quartzose, moderately well indurated, slightly arkosic, micaceous,
silty, poorly sorted, poor porosity

Sandstone, medium grey, fine-coarse, some very coarse-pebbly, micaceous, slightly arkosic, slightly carbonaceous,
quartzose, slightly-moderately indurated, slightly-moderately argillaceous

Core lost

Sandstone, as above

Mudstone, grey-green, argillaceous
Core lost

Sandstone, dark brown-grey, very fine-silty, micaceous, argillaceous, porous, quartzose, moderately-poorly indurated,
slightly carbonaceous, very carbonaceous 1,036-1,037.5

Core lost
Sandstone, as above, very carbonaceous in part, becoming fine-medium with some coarse, lower contact gradational

Sandstone, dark brown-grey, fine-pebbly, arkosic, carbonaceous, micaceous, quartzose, porous, poorly sorted, poorly
indurated, slightly argillaceous

Probable 0.2' core Ioss at contact
Siltstone, grey-green, very sandy, carbonaceous

Sandstone, dark grey-green, fine-very coarse, arkosic, quartzose, micaceous, carbonaceous, mud plugged, moderately
well indurated, poorly sorted, poor porosity

Core lost
Mudstone, grey-green, silty, argillaceous, non-calcareous
Siltstone, grey-green, sandy, non-calcareous, micaceous

Sandstone, pale grey-green, very fine-medium, occasional coarse, micaceous, quartzose, porous, moderate sorting,
poorly indurated, non-calcareous

Mudstone, dark grey, carbonaceous, silty, sandy
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Table 2. Lithologic description of core from holes C1 and C1A--Continued

Depth
(feet)

Description

1056.7-1061.7
1061.7-1068.1

1068.1-1068.4
1068.4-1069.3

1069.3-1070.5
1070.5-1075.2

1075.2-1077.0

1077.0-1078.4
1078.4-1080.0

1080.0-1082.3
1082.3-1085.7
1085.7-1085.8
1085.8-1089.1

1089.1-1098.0

1098.0-1120.2

1120.2-1121.4

1121.4-1121.5
1121.5-1122.0
1122.0-1127.0
1127.0-1130.5
1130.5-1131.1
1131.1-1133.7
1133.7-1136.8

1136.8-1141.6

1141.6-1143.0
1143.0-1143.7

Core Hole C1-Continued
Mudstone, grey-green, argillaceous, carbonaceous, silty, sandy in part, grades to siltstone at 1061

Sandstone, grey-green, very fine-medium, micaceous, quartzose, very argillaceous, carbonaceous, moderate-poor indu-
ration, arkosic, poor porosity, grades to very-fine-very coarse at 1066.7 (porous)

Core lost

Sandstone, dark grey, fine-pebbly, very carbonaceous, very argillaceous, poorly sorted, moderately indurated, moderate
porosity

Mudstone, dark grey, carbonaceous-very carbonaceous (stems, etc.), micaceous, silty

Sandstone, mostly dark-grey, fine-very coarse, pebbly in part, arkosic, micaceous, carbonaceous-very carbonaceous
with some massive carbonaceous laths, poorly sorted, moderately argillaceous, poorly indurated-friable

Sandstone, medium-brown, fine-very fine, carbonaceous-very carbonaceous, very argillaceous, micaceous, silty, quart-
zose, moderate induration, moderate sorting, non-calcareous

Siltstone, grey-green, sandy, carbonaceous, argillaceous

Sandstone, grey, fine-medium, some coarse, carbonaceous, micaceous, quartzose, moderate induration, very argilla-
ceous, poor porosity, non-calcareous

Core lost
Mudstone, grey-green, micaceous, argillaceous, carbonaceous, silty and sandy
Sandstone, grey-green, very fine, very argillaceous, micaceous

Mudstone, dark grey, carbonaceous, silty, argillaceous at 1086.5 - Sandstone, grey-green, very fine, very argillaceous,
micaceous (0.1°)

Mudstone, grey-green, argillaceous, micaceous, silty beginning at 1091.6'; at 1095-1096.2 - Very fine sandstone, very
argillaceous, micaceous

Mudstone, dark grey and grey-green interbedded, carbonaceous, micaceous; at 1,099.1-1,099.4 - Sandstone, dark grey,
very fine, some medium, micaceous, carbonaceous, very muddy; at 1,106.9-1,107.2 - Sandstone, very fine-very coarse,
micaceous, very muddy - From 1111.3 to 1117.6 core is thoroughly mangled. Pieces that are present show grey green
mudstone and siltstone, carbonaceous, micaceous. There is undoubtedly some lost core in this interval (should be 2.9").
This lost core is arbitrarily assigned to the interval from 1111.6-1114.5, but could be anywhere from 1111.3-1117.6.

Sandstone, dark brown, very fine, some fine-medium, micaceous, carbonaceous, argillaceous, porous, moderately well
indurated

Mudstone, grey green

Core lost

Mudstone, grey-green with red-brown mottle, silty

Mudstone, grey-green and dark grey, micaceous, silty, carbonaceous

Sandstone, pale grey-green, very fine-very coarse, argillaceous, micaceous
Mudstone, dark grey and grey-green, micaceous, silty, grades to siltstone at 1133.3

Sandstone, brown with some grey, very fine-medium, occasional coarse-very coarse, carbonaceous, micaceous, quart-
zose, porous, poorly-moderately indurated, moderate sorting, moderately argillaceous

Sandstone, light brown with pink cast, fine-coarse, micaceous, quartzose, arkosic, poorly indurated to friable, poorly
sorted, slightly argillaceous to very clean and porous, becomes more argillaceous and silty beginning 1139.3

Core lost

Sandstone, green and grey-green, fine-very fine, some medium and coarse, argillaceous, carbonaceous, moderately-
well indurated, micaceous, quartzose
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