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ABSTRACT

In 1957, five test holes were drilled near Kroner, California, in 

the western Mojave Desert. The drill sites are in topographic basins 

where gravimetric and geologic surveys indicated the presence, beneath 

alluvium, of a thick section of Quaternary and Tertiary sedimentary and 

volcanic rocks.

Two holes which were deeper tests at sites drilled in 1954 cored 

only silts, sands and gravels: Four Corners test hole No. 1 was drilled 

in sec. 20, T. 10 N., R. 6 W., to a depth of 3,500 feet. Four Corners 

No. 2, in sec. 5, T. 10 N., R. 8 W., was drilled to 2,328 feet.

Three holes which were drilled at new sites north of the inter 

section of U. S. Highways 395 and 466, locally known as Four Corners, 

encountered colenanite-bearing sediments. The locations and total 

depths of these holes are as follows: Four Corners No. 3, sec. 18, 

T. 11 N., R. 6 W., depth 2,568 feet; Four Corners No. 4, near northern 

edge of sec. 30, T. 11 N., R. 6 W., depth 3,500 feet; Four Corners No. 

5, near southern edge of sec. 30, depth 1,604 feet. The sections of 

rocks encountered in these three holes are similar. In each, the cole- 

manite is in fine-grained sediments that lie below sands and gravels, 

which are about 600 to 800 feet thick, and are underlain by sandstones 

and conglomerates.



Coiemanite is most abundant in the cores from Four Corners test 

hole No. 5, particularly in the 76 feet of core recovered between 

depths of 1,051 and 1,131 feet. Chemical analysis shows that in this 

section of core the average content of £203 is above 14 percent. In 

addition ID colemanite, the cores contain sulfides of arsenic, an un 

usual iron sulfide, and zeolites. This mineralogy of the colemanite* 

bearing sediments north of Four Corners, together with the general 

lake bed lithology and the occurrence as a tilted section of beds 

below sands and gravels, supports correlation with the upper or mar 

ginal parts of the borate-bearing sediments at the Kramer borate 

mining district, which have similar features. There is, however, no 

evidence that any beds are exactly equivalent in age*



Introduction

The chief purpose of this report is to describe the cores obtained 

from five test holes which were drilled for the U. S. Geological Survey 

near the Kramer sodium borate district, in the Mojave Desert, California, 

during the period January-May 1957. Among the holes, three that are 

grouped in an alluvial-covered area about 6 miles east of Kramer en 

countered the calcium borate colemanite. Since May 1957, borate pros 

pectors have drilled additional test holes in the same area, and there 

are strong indications that prospecting for borates there and in other 

parts of the desert will continue. Because of this interest in prospect 

ing, this report includes a brief summary of the factors considered to 

be significant in the selection of these drill sites, and a map showing 

the geology and gravimetric data in the area drilled.

Open File
This report is preliminary and has 

not been edited or reviewed for conform 
ity with U. S. Gee logical Survey standarjds 
and nomenclature.



The Kramer-Four Corners area is a typical part of the surrounding 

western Jtojave Desert in topography and main geologic features. The 

topography is of the basin and range type; the ranges are relatively 

small and of low or moderate relief, and the intertaontane basins are 

very broad. The desert vegetation is sparse and the soil thin. Pros 

pectors searching for mineral values in the ranges find the rocks there 

well-exposed or within easy reach, but in the more extensive basins 

the prospector must deal with the alluvium of the desert washes and 

dry lakes or playas, and a search for mineral values below the allu 

vium generally requires test drilling.



The importance of drilling is emphasized by the history of the 

'Zramer district, which has been the world's nost productive source of 

borax ever since large-scale dining began there in 1927. The Kraxner 

oorates were completely covered by alluvium, and their existence was 

discovered by accident when a hole was drilled for water in 1913. The 

borates of greatest value were located only after 12 years of addi 

tional drilling. Exploration for borates by drilling in other basins, 

either neftr the Kramer basin or more distant, has not been thorough or 

systematic. This is, of course, because test holes are expensive and, 

in the absence of any positive guide to ore, they are highly specula 

tive ventures. Nevertheless, there are several reasons why the region 

remains attractive to prospectors who are able to drill: 1) The Kramer 

example suggests the potential reward for discovery of a new borate 

field is very great. 2) The sought-for ore body Is expected to be a 

half mile or more wide, a target lar^e enough to be suitable for ex 

ploration by drilling. 3) The areas that are most likely to contain 

hidden berate deposits, if any exist, are better defined as knowledge 

of the local subsurface geology and of borate deposits in general is 

advanced by drilling and geologic investigations.
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Location of the area

In this report, Kramer is used for the borate mining district, which 

vas named for a small station on the Atchison, Topeka and Santa Fe Rail 

way, but the largest community in the vicinity now is Boron, population 

about 500, which lies about halfway between the town of Mojave and 

Barstow. (See index map, fig. 1). Local usage has established the name

Figure 1. Index map showing location of five holes near Kramer, 

in the Mojave Desert, California.

Four Corners for the Junction of U. S. Highways 456 and 395, which is 6 

miles east of Boron. Directions for reaching the Survey drill sites are 

most conveniently referred to this junction, and the U. S. Geological 

Survey test holes drilled in the area are identified as Four Corners No, 

1 to Ho. 5. The accompanying map of the Kramer-Four Corners area (fig. 

2) shows details of local roads on a planimetric base taken from several

Figure 2. Map of the Kramer-Four Corners area, California, showing 

geology and gravimetric data.

recently issued 15-minute quadrangles: Fremont Peak, Boron, Castle Butte, 

Rogers Lake, Kramer, and Hawes. All these sheets are of scale 1:62,500.
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Published geologic reports

Bibliographies that cover much of the general subject of borates and 

the borate industry appear in the history of borax production by Ver Planck 

(1956) and in the article on boron by Arundale (1956). (Full titles for 

these and other reports to which reference is made are listed at the end 

of this section). Among reports that describe local geologic features, 

that of Gale (1946), on the Kramer borate deposit, is especially valuable 

as background for borate exploration in the vicinity. Gale assembled all 

available local information and added many notes on the regional geology 

that he had gathered during his years in the Mojave Desert. Gale took 

pains to point out in his report the geologic factors most important to 

prospectors, Details of local geology in part of the Kramer Hills, south 

east of Four Corners Hole No. 1, are described in Boven's report on the 

Barstow quadrangle (1954).

Reports based on the U. S. Geological,Survey's Mojave Desert inves 

tigations since 1952 are being prepared for publication at the time this 

report is being written. Those already published in the regular series 

of the Survey and in scientific journals appear in the accompanying list, 

together with certain preliminary reports made available to the public 

by placing them in open file. Among the published reports is that of 

Dickey (1957), which describes the cores from two shallow holes drilled 

by the Survey in 1954-55 at the same sites as Holes No. 1 and No. 2 of 

this report.



Dibblee's geologic maps of the region have been mentioned already. 

It should be added here that two compilations of his data were placed 

"in open file" at certain Survey offices in 1957, in order to make them 

available for public inspection more quickly than is possible with the 

regular printed series. One conpilation is a map sheet shoving a sim 

plified geologic map of the Western Mojave Desert, scale 1:250,000. 

The other consists of similar simplified geology on scale 1:62,500 for 

parts of the Mojave, including the Kramer-Four Corners area, on sheets 

used as base maps in the report on boron in groundvater by Stone (1957).
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Geology 

Geologic units

The distribution and structure of the rocks in the Kramer-Four 

Corners vicinity is shown on figure 2, and the explanation that appears 

on the map describes each local rock unit. As is typical of much of 

the western Mojave Desert, the rock units are in three main divisions; 

in order of areal extent, these are as follows: (1) the Quaternary, 

including Recent alluvium and older alluvium, which together cover about 

three-fourths of the ground; (2) the pre-Tertiary, including mostly 

quartz monzonite, with minor amounts of other granitic rocks, some peg 

matite dikes, and masses of metamorphic rocks (outcrops of these crys 

talline rocks cover about two-tenths of the area on the map, but they 

form the basement "complex" of the region, and from their exposures on 

the eroded ranges they extend under the basins, buried below younger 

rocks to various depths); (3) the Tertiary, consisting of continental 

sediments and volcanic rocks, with outcrops that amount to only a tenth 

of the area.

Since the borates of the Kramer-Four Corners area are in lake sed 

iments that are in the upper part of the Tertiary series, the Tertiary 

rocks are of chief interest. Descriptions of them in considerable detail

appear in published reports, to which the interested reader is referred
i <*ff 

(see Gale, 1946; Bowen, 1954; Dibblee, j.n pr«o*D. Since the Tertiary

rocks have been divided and named in different ways, the sequences of

rocks described in published reports are shown on the accompanying table

1 for convenient reference.

Table 1. Sequence of rock units mar Kramer, California.
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A3 the taole shovs, age assignments are tentative. Fossils of any 

.<ind are rare in the Tertiary rocks of the Mojave Desert, and none of 

specific value in correlation have been found in the Kramer-Four Corners 

irea. Consequently, the isolated stratigrapb_c sections are correlated 

mostly on lithology, with evidence of structural relationships used where 

it can bo established.

Some complexities of the Tertiary rocks with which the prospector 

must deal are evident from the geologic map and its explanation, and 

can be indicated briefly by noting here the Tertiary history. The Ter 

tiary rocks accumulated as continental basin sediments and volcanic rocks, 

deposited unconforaably upon the greatly eroded pre-Tertiary basement 

under conditions of clinate and topography that, in general, were much 

like local conditions of recent times* During and after deposition the 

Tertiary deposits were locally faulted, folded, and partly eroded. In 

dividual layers of sediments are characteristically local lenses that 

grade laterally to different lithologic types, just as the rocky alluvial 

fans of today grade to piaya silts or saline deposits. Marker beds may 

have local value, but none has been found widely usable for correlating 

the stratigraphic sections that now are isolated by faulting and erosion. 

For example, the Saddleback basalt of the Kramer borate district and the 

Red Euttes quartz basalt of the Kramer Hills are. valuable local markers, 

but neither has been found in drill cores north of Four Corners, where 

test hole No. 4 penetrated to a depth of 3,500 feet.
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In the lover part of the accumulated Tertiary series, rhyolitic or 

closely -related tuffs and breccias are particularly abundant, and lime 

stone, dolomite, and magnesite are closely associated with them. Arkosic 

iands and gravels, common throughout the Tertiary series, are dominant in 

the upper part. As Gale (1946) pointed out, the granitic detritus of the 

uppermost part of the Tertiary is so much like similar detritus of the 

Quaternary Recent alluvium and older alluvium that the units are distin 

guished less by lithology than by topographic or structural relationships. 

They cannot be distinguished in drill cores or cuttings.



The borate-bearing lake beds encountered in the test holes drilled 

north of Four Corners contain an unusual combination of minerals also 

found in the colemanite-bearing lake beds that are marginal to the sodium 

borate ore body at Kramer, as is discussed in the summary of the drill 

cores in a later section of this report. This mineralogy, as well as the 

general lithology and structural position, gives strong support to cor 

relation of the two borate-bearing sediments. Much less certain is the 

correlation of beds exposed on the south side of the Kramer Hills, in the 

NE%, sec. 15, T. 9 N., R. 6 W., which also contain borates, though only 

in small amount at the locality there are scattered "cotton balls11 of 

ulexite in fine-grained lake beds that dip 50° S. (J. F, McAllister, 

written communication, 1953). The need for caution in correlating on the 

basis of borate minerals alone is apparent when consideration is given to 

the wider region, in which the nearest major deposits of borates have a 

wide spread in age: The Calico Mountain borates, 50 miles east of Kramer, 

are well-dated as mid-Miocene in age, while the borate-b»aring salt bodies 

of Sear1es Lake, 50 miles north, are Pleistocene. The Kramer deposit is 

assumed to be Pliocene, It seems advisable, therefore, to keep in mind 

the possibility that in this region borates might occur anywhere in the 

Tertiary-Quaternary stratigraphic sections.
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Summary of gravity study of bedrock configuration 

by D. R. Mabey

As the Kramer-Four Corners map shows, the gravimetric survey demon 

strated that there are gravity highs over the granitic outcrops and con 

spicuous gravity lows over some of the alluvium-covered basins. The 

contrast in density between the pre-Tertiary crystalline rocks and the 

"fill" (including Tertiary and Quaternary sedimentary and volcanic de 

posits) is assumed to be the chief factor producing the gravity anomalies, 

although density variations within the pre-Tertiary rocks and within the 

fill exert a minor influence (Mabey, 1956). It follows that the lines 

of equal Bouguer anomaly in a very general way reflect the configuration 

of the bedrock below the fill. The actual depth to the pre-Tertiary 

bedrock cannot be calculated accurately from the gravity data because 

a representative value for the density of the fill, and thus the con 

trast in density producing the anomaly, is not known.

21



Large variations in the density are known to exist within and between 

local basins in the Kramer-Four Corners area. Determinations made on 

drill core samples showed that they range in density from 2«0 to 2.65 gms 

per cm . Using the gravity survey with the limited density data avail 

able, estimates of the minimum thickness of fill that could produce a 

gravity anomaly are reliable, but estimates of the maximum thickness are 

not. The general configuration of the pre-Tertiary rock surface can be 

inferred from the gravity data; several of the steep gravity gradients 

indicate faults along which movement has produced apparent vertical dis 

placement of the pre-Tertiary rock surface. However, considerably more 

direct control in the form of known depths to the pre-Tertiary rock and 

relatively detailed density sampling is required before an accurate re 

presentation of the configuration of the pre-Tertiary rock surface can 

be computed from the gravity data.



Selection of drill sites

In the vicinity of Kramer-Four Corners, three areas were selected 

for drill tests  Besides being near Kroner, each area is (1) alluvial 

rovered; (2) underlain by thick "fill";.(3) marked by marginal outcrops 

of Tertiary rocks--that is, not surrounded by hills composed of quartz 

rnonzonite alone; (4) not adequately tested by earlier drilling. Within 

each area, the site selected for a first test was within the part where, 

according to the gravimetric data, the fill was thickest. It seemed 

likely that where the fill is thickest the drill would encounter the 

most complete section.

Drilling showed that the most abundant borates north of Four Corners 

lie off the center of the gravimetric low. Probably the position of the 

low is established partly by a large stratigraphic thickness of older 

sediments which are below the borate-bearing sediments, and partly by 

an effect of thickening where the beds are tilted, near Hole No. 3. The 

borate ore body at Kramer also is off the center of the gravity low, and 

this second example probably has a similar explanation.

23



Summary of results of drilling

.The lithology of the cores recovered from the test holes is des 

cribed in detail in the graphic and written logs that form the final, 

main part of this report, and only the chief results of drilling are 

summarized in this section. Of the three areas drilled, that north of 

Four Corners is shown to contain borates and is discussed at greatest 

length, while the two areas tested by Four Corners No. 1 and No. 2 seem 

to require only a short comment, since both are shown to be unpromising, 

if not actually barren of borates. Of these two, perhaps there is still 

some possibility of borates within the thick body of sediments marked 

out by the long gravimetric low extending northwest of Four Corners 

No. 2 one hole is hardly an adequate test of such a large area but 

the absence of even traces of boron in the cores from No. 2 is dis 

couraging. As the map shows, the test hole was placed in the south 

eastern part of the low. This location seems geologically as good as 

elsewhere in the low, and there is the added consideration that this 

site lies within the Edwards Air Force Base, in ground not open to test- 

drilling except by a government agency.

The geologic cross sections that appear on figure 2 show the cor 

relations between sections encountered in the test holes and sections 

in the outcrops.



Pour Corners No 0 1

Four Corners No. 1 ts in the NW^SWfc, sec. 20, T. 10 N., R. 6 W., San 

3ernardino County, at an elevation of 2,700 feet. The site is 3.5 miles 

south of Four Corners and 0.6 mile west of U. S. Highway 395, and it lies 

within the Edwards Air Force Base military reservation. The previous 

test hole of the same designation, drilled to a depth of 1,561 feet, is 

described by Dickey (1957). The new hole was located 20 yards southwest 

of the old one. It was drilled to 1,500 feet without coring, then cored 

to 3,500 feet. No borate minerals were encountered. The following summary 

of the lithology combines the data obtained from both holes.

Depth
(feet) Lithology

0- 128 Sand and gravel.

128-1,151 Conglomerate, gray, with cobbles and pebbles of grani 

tic rocks in matrix of gray arkosic sandstone.

1,151-2,575 Sand, fine to coarse; gray, arkosic, locally pebbly,

with some partings of clay; dips 0* to 5*.

2,575-2,885 Sand, as above, with some interbedded clay and silt- 

stone, greenish gray. Bedding horizontal a

2,885-3,416 Sand and sandstone, fine to medium; gray, arkosic,

with rare partings of clay; dips 0* to 10*.

3,416-3,500 Sandstone, gray friable, medium to coarse-grained,

with some conglomerate of granitic pebbles and 

cobbles.



Four Corners No. 2

Four Corners No. 2 is in the N%, sec. 5, T. 10 N», R. 8 W., in Kern 

County, at an elevation of 2,330 feet. The site is 11.5 miles vest of 

Four Corners and 0.8 mile south of U. S. Highway 466, and within the Ed 

wards Air Force Base military reservation. This hole .is also a contin 

uation of a test of the same number made in 1954-55 and described by 

Dickey (1957), which was cored and drilled to a depth of 1,714.5 feet. 

The new hole was offset about 30 yards northeast of the old one, and it 

was drilled without coring to a depth of 1,650 feet, then core drilled 

to 2,328 feet. The test was abandoned at that depth because the drill 

had encountered neither borate minerals nor lake sediments. In general, 

the core consists of fine to medium sand, arkosic, greenish gray, with 

occasional interbeds of silt, clay and conglomerate. The following 

sunmary of lithology combines the data from both holes.

Depth
(feet) Lithology

0- 100 Sand.

100- 536 Clay and silt, both tan, poorly bedded. 

536-1,202 Sand, fine to coarse, arkosic; silt and clay, light

brown; some thin layers of pebble gravel. 

1,202-1,679 Gravel, of granitic and volcanic pebbles and cobbles;

and sand, tan, medium to coarse, some silt, tan.

1,679-1,913 Sand, fine to medium; greenish gray, arkosic, friable

to moderately hard; minor gray silt and clay; dips 

15° to 20* . 

1,913-2,328 Sand, like that of last interval but with some granitic

cobbles; some thin layers of gray clay; dips 15° to 30°.
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Four Corners No. 3, 4, and 5 

Lithology

The three holes north of Four Corners were drilled about a mile apart 

-nd roughly along a northwest-trending line where, according to the gra 

vity data, the surface alluvium is underlain by the maximum thickness of 

fill. The location of each hole is given below, with the summary of 

its log.

Four Corners No. 3

Location. 1,450 east and 150 feet north of SW corner of sec* 18, 

T. 11 N., R. 6 W.» S.B.B.&M., San Bernardino County, California, 3.7 

miles northwest of Four Corners. Elevation 2,565 feet.

Depth
(feet) Lithology

0- 648 Sand and gravel. Core recovery poor.

648-1,730 Clay, gray, thin bedded, with some interbedded arkosic

sands; colemanite in thin layers (maximum 1 inch) 

between 1,465 and 1,520 feet; dips 20° to 30°,

1,730-2,555 Conglomerate and breccia, gray, poorly bedded with

granitic cobbles and pebbles in matrix of hard ar 

kosic sandstone; some interbedded sandstone, gray, 

massive to bedded, hard, medium- to coarse-grained, 

arkosic; core recovery poor.

2,555-2,568 Clay, gray, bedded, hard; some interbedded sandstone;

dip 30°.



Four Corners No. 4

location.   960 feet west and 120 feet south of northeast corner of 

-ec. 30, T. 11 N., H. 6 W. , S.B.B.&M., San Bernardino County, California, 

1.5 miles north of Four Corners. Elevation, 2,498.4 feet.

(feet) Lithology

0- 808 Sand and gravel. Drilled without coring. 

808-1,846 Clay, gray, thin bedded, with some interbedded fine to 

medium sands; quartzose sandstone between 925 and 

1,210 feet; thin layers of colemanite in clay between 

1,354 and 1,358 feet. Dips generally about 5* to 10°

throughout .

1,346-3,500 Conglomerate and breccia, granitic cobbles, pebbles 

and fragments in matrix of hard arkosic sandstone; 

some interbedded coarse arkosic sandstone; poor core 

recovery; arkosic sandstone and some interbedded 

shale between 2,525 and 2,560 feet.
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Four Corners Mo. 5

Location.--410 feet west and 50 feet north of southeast corner of 

sec. 30, T. 11 N., R. 6 V., S.B.3.&£!., San Bernardino County, California, 

1.5 miles north of Four Corners. Elevation, 2,462.4 feet.

Depth
(feet) Lithology

0- 700 Sand and gravel. Drilled without coring. 

700-1,360 Clay, gray, thin bedded, with some interbedded arkosic 

sands; colemanite, in layers as thick aa 3 inches; 

colemanite is most abundant between 1,051 and 1,145 

feet, and between 1,241 and 1,252 feet. 

1,360-1,604 Conglomerate: granitic fragments in matrix of hard

sandstone; interbedded sandstone, gray, hard medium* 

to coarse-grained; poor core recovery.



Mineralogy

Many identifications of minerals appear in the core logs, but de 

railed mineralogical examinations have been made only of borate-bearing 

portions of the cores from holes 3, 4, and 5. The short summaries of the 

various groups of minerals given below are preliminary to a more complete 

study.

Borates. Colemanite, 2CaO. 38203.51^0, is the predominant borate 

mineral. It is found bedded, as veins, and as podlike concretions. The 

thickest beds are about 4 inches thick. In some beds it is massive and 

coarsely granular, but in most it occurs as the coarse fibrous form, per 

pendicular to bedding or fracture surfaces.

Veatchite, SrO.3B203.2H20, wag encountered at several horizons in 

drill hole No. 5. In two intervals, 1,059 to 1,062 feet and 1,118 to 

1,120.5 feet, it constitutes about 10 percent of the total core. It has 

not been found in the other holes. It occurs as fine scaly crystals dis 

seminated in montmorillonitic clay and with colemanite. This is the sec 

ond known occurrence of this mineral in California, the other being at 

Lang (Switzer, 1938).

There is a small amount of water-soluble borate present, but no borax 

or other water-soluble borate mineral has been identified. The weight per 

centage of cold-water-soluble 6203 for No. 5 core is given in table 3.

Table 3. Percentage of 3203 in borate-bearing core from Four Corners 

No. 5.

Clay minerals. These are essentially montmorillonite and hydrous 

mica. Attapulgite as fractured fillings and on sliekensided surface is 

present in the core recovered from depth 902 to 908 feet in hole No. 3.



Zeolites. Analcine, heulandite, and mordenite are relatively abun- 

.:ant; analcime especially in cores from hole No. 3 and heulandite and 

mordenite in cores from holes No. 4 and 5. Small amounts of heulandite 

-ind other unidentified zeolites are less common. The zeolites appear to 

have originated by alteration of tuffaceous layers and feldspars.

Carbonates.--Fine-grained and often fetid calcite is common in these 

cores. Some fine-grained dolomite is also present, though much less 

abundant, but neither aragonite nor water-soluble carbonates have been 

found.

Saline minerals.--A small amount of halite was obtained on evaporat 

ing the cold-water leach of core from a depth of 1,474 feet in hole No. 3.

Sulfides., Realgar and orpioent, the sulfides of arsenic, are common 

in cores from holes No, 3, 4, and 5, as veinlets and as inclusions in 

colemanite. Sulfides of antimony have not been detected.

An unusual ferromagnetic iron sulfide of undetermined composition 

and unique X-ray powder pattern is abundant in drill holes No. 3, 4, and 

5. This mineral is extremely fine-grained, soft, and grayish black. It 

is almost invariably associated with the clay minerals and occurs in a 

sequence of alternating sulfide-bearing and sulfide-free clay beds. Evi 

dence from preliminary study suggests that this mineral is a layer-lattice 

compound similar to smythite.

Detrital minerals. Biotite as fresh subhedral to euhedral crystals 

is probably the most conspicuous detrital mineral. Chlorite, quartz, 

plagioclase, microcline, and traces of zircon constitute the other common 

clastic material in the cores examined.



Boron content of the cores

Of the* core from holes No. 3 and 4, only a few lengths in which 

uoiemanite was relatively abundant were sampled and analyzed for the 

content of acid-soluble 82030 The results of analysis are given in 

table 2, which follows:

Table 2a Percentage of 8203 in borate-bearing core from Four Corners 

Ho. 3 and No. 4. (Analyst, Hy Almond, U. S. Geological Survey).

Four Corners No. 3
Content of acid-soluble 

Depth (feet) 8203 (wt. 7.)____

1473 - 1482 9.66

1482 - 1487 7.71

1490 - 1495 12.31

1498 - 1503 5.54

1506 - 1514 2.88

2394 - 2404i/ 3.12

2404 - 2414i' 1.06

Four Corners No. 4 

Depth (feet)

1338 - 1340 8.19 

1350 - 1350.5 4.37 

1354.1 - 1356.2 10.94 

1357.5 - 1360 9.52

I/ Determined on cuttings.
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The core from Hole No. 5 includes sections that contain abundant 

^oiemanite, and through these sections samples for chemical analysis 

were takai from consecutive lengths of core, each about 2.5 feet long. 

The results of analysis are given in table 3. As the detailed logs show, 

very little core was lost in drilling the colemanite-bearing sections 

thus; the average content of acid-soluble B-O- may be computed for a se 

lected section of core without much concern over the effect of lost core. 

For the 80-foot interval between depths of 1,051 feet and 1,131 feet, for
\**>a.S

example, 76 feet of core we*-ei recovered and for this core the average 

content of acid soluble 8203 is more than 14 percent. Pure colemanite 

contains 50.8 percent 8203, so in this section more than a fourth of the 

core is colemanite.

33



Table 3. Percentage of 8203 in borate-bearing core from Four Corners 

:;o. 5. (Analyst, Angelina Co Vlisidis, U, S. Geological Survey).

Four Corners No. 5

Content of Content of 
acid-soluble 8263 cold-water-aoluble 8203

Depth

1051

1054

1056.5

1059

1062

1064.5

1067

1070

1072

1075

1078

1080.5

1083

1086

1088.5

1091

1094

1096

1099

1102

1104.5

(feet)

- 1054

- 1056,5

- 1059

- 1062

- 1064.5

- 1067

- 1070

- 1072

- 1075

- 1078

- 1080.5

- 1083

- 1085.5

- 1088.5

- 1091

- 1093.5

- 1096

- 1099

- 1102

- 1104.5

- 1107

(wt. %)

17.17

10*79

14.16

26.15

11.94

14.18

20.57

13.18

7.84

9.29

7.85

2.62

16.30

12.57

19.09

1.82

16.15

11.51

9.80

9.27

8.28

(wt. %)

0.86

0.40

0.42

0.75

0.74

0.75

1.02

0.64

0.54

0.61

0.54

0.29

0.56

0.62 '

0.74

0.27

0.67

0.43

0.46

0.50

0.45



Table 3 (contM)

Content of Content of 
acid-soluble £303 cold-water-soluble 1*203

Depth

1107

1110

1112.5

1115

1113

1120.5

1123

1126

1128.5

1131

1134

1136.5

1139

1142

1194

1241

1244

1246.5

1249

(feet)

- 1110

- 1112.5

- 1115

- 1118

- 1120.5

- 1123

- 1126

- 1128.5

- 1131

- 1134

- 1136.5

- 1139

-' 1142

- 1145

- 1197

- 1244

- 1246.5

- 1249

- 1252

(wt. Z)

22.90

17.52

18.39

10.75

16.57

27.06

13.30

15.06

14.10

16.34

11.06

16.18

14.74

5.63

11.88

8.99

14.33

14.39

17.72

(wt. 7.)

0.74

0.86

0.77

0.66

0.67

0.88

0.67

0.70

0.64

0.74

0.61

0.90

1.02

0.45

0.80

0.78

1.18

0.98

1.34



Correlations of units

As the summaries of lithologies show, all three holes penetrated a 

similar sequence of sediments. The uppermost sands and gravels are Re 

cent alluvium, and perhaps the entire thicknesses of such sediments--646 

feet, 608 feet, and 700 feet in the successive holes is Recent or slightly 

older. It is more probable, though, that the lower part of the sand and 

gravel section belongs with the underlying borate-bearing sediments, and 

that somewhere within the unit there is an unconformity that went unrecog 

nized during the drilling because no significant change in lithology with 

in the sands and gravels were noted.

Several features of the colemanite-bearing beds suggest correlation 

with the upper or marginal parts of the Kramer borate-bearing section, 

though there is no evidence that any beds are exactly equivalent in age. 

The occurrence as a tilted section below sands and gravels, the lake bed 

lithology, and particularly the mineralogy, support the correlation. The 

sulfides of arsenic, the unique iron sulfide, and the zeolites of the 

cores are present in specimens from Kramer. The strontium borate veat- 

chite may be sporadic, for it has been found only the cores from No. 5 

and not in No. 3 or 4, or at Kramer. Some of the ulexite at Kramer, how 

ever, is known to be strontium bearing. The cores do not contain sodium 

or magnesium borate, nor the antimony sulfide found at Kramer, but the 

other mineralogic features suggest that they represent borate-bearing beds 

which accumulated in a lake chemically like that in which some of the 

Kramer colemanite-bearing sediments formed, if not actually the same lake.
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The granitic conglomerate below the lake beds seems to be the con 

tinuation of conglomerate that crops out 0.7 mile north of Hole No. 3. 

Projection from the outcrops at the observed dips of 20° to 30° indi 

cates the connection is reasonable. The age of the lover conglomerate 

jnd its correlation with the sections known in the Kramer Hills and 

north of the Kramer borate district, is uncertain.



Detailed logs of the core

Drilling method,--The contractor used a rotary drill of the type com 

monly used in oil-field drilling. The main items of equipment included 

the following: a drill with a 96-foot tower and a Giant Clipper Franks 

unit; Emsco pump of heavy-duty type, fitted with a shaker screen that 

continuously separated coarse cuttings from the "mud", or drilling fluid; 

and core barrels 30 feet long, taking cores approximately 2% inches in 

diameter. The bits used were the calyx type, of 8-3/4 inch size a

The drilling method, involving continuous drilling and the use of a 

thick drilling mud, is believed to have kept the walls of the holes in 

such condition that no significant caving took place. During core drill 

ing, most runs were the full length of the core barrel, 30 feet, but some 

were shorter; for example, in attempts to core some of the coarse sedi 

ments, there were a few runs of only 5 feet. (The term "run" refers to 

the length of hole drilled between removals of the core barrel from the 

hole).



Logging.,-"When the core recovered from any given run was less than 

100 percent, there was generally no reliable indication of the position 

of the recovered core within the run. For all of the logs here discussed, 

che recovered core has been assigned arbitrarily to the upper part of the 

run and the lost core to the lower part. The composition of missing core 

was interpreted from drilling characteristics and cuttings.

The right aide of each graphic log (fig. 3) shows a continuous log

Figure 3. Graphic logs of the cores from Four Corners test holes 

1 to 5 near Kramer, California.

obtained by combining the interpretation of missing core with the logs of 

recovered core. The left side shows the recovered core only. The graphic 

logs make no distinction between the parts drilled without coring and 

those where the core was lost. The record of coring and noncoring is 

given, however, in the detailed logs.



Core recovery --The average recovery for the five holes, for the 

parts cor-e drilled, vaa 56 percent a The recovery was better than average 

through sections of sands and silts, and it was excellent through the 

colemanite-bearing sections in Holes No. 3, 4, and 5. (See graphic logs, 

fig. 3). Early in the drilling, it was found that core recovery was very 

poor through gravel, conglomerate, and bouldery materials. So far as 

practical thereafter, whenever the presence of these coarser materials 

was indicated by the behavior of the drill and the appearance of cuttings, 

they were drilled with only intermittent attempts to core them.



t and rock names«--In logging, reliance was placed mainly on 

careful inspection with a hand lens in the field and with a binocular 

microscope in the laboratory, but various wet and dry chemical tests 

were used also. Sediment names are in accordance with those suggested 

by Wentworth (1922) and colors are named and numbered like those of the 

Rock-Color Chart (Goddard and others, 1948) distributed by the National 

Research Council.

Unless otherwise noted, the sand and sandstone units are arkoaic, 

micaceous (biotite), and argillaceous; the silt and siltstone units are 

micaceous and argillaceous; and the clay and clayatone units are mica 

ceous .



Four Corners No. 1

Thickness Description 
(feat) (feet)

1511.3 11.3 Sand, fine to coarse; pale olive (10Y 6/2), slightly

calcareous, massive, moderately indurated. Unit 

contains a 1%-in. layer of clay at 1506.6 ft.

1517.0 5.7 No core. Cuttings suggest same as above.

1533.1 21.1 Sand, sinilar to sand at 1511.3 ft. Unit contains a

2%-in. layer of sandstone at 1531.1 ft.

1547.0 3.9 No core. Cuttings suggest same as above.

1569.1 22.1 Sand, similar to sand at 1511.3 ft. Unit contains

a quarts monzonitic cobble at 1566.0 ft.

1577.0 7.9 No core. Cuttings suggest same as above.

15S0.5 3.5 Conglomerate. Subangular quartz monzonitic and quartz

pebbles and cobbles in a groundmass of pale olive 

(10Y 5/2), slightly calcareous, medium to coarse, 

moderately indurated sand.

1584.8 4.3 Sand, similar to sand at 1511.3 ft. Unit contains

local quartz monzonitic cobbles.

1605.0 20.2 No core. Cuttings suggest same as above.

1607.3 2.3 Sand, silt and clay (interbedded). Sand, medium to

coarse, pale olive (107 6/2), calcareous, moderate 

ly indurated; silt, olive gray (5Y 3/2), slightly 

calcareous, moderately veil indurated; clay, moder 

ate brown (5YR 3/4), laminated, moderately well 

indurated with bedding plane fractures and alicken- 

siding on fracture faces. Unit is thinly bedded 

to laminated. Bedding is horizontal.

I/ to botton of unit described. This j^n.:J5%rr'Imin^ry and has
~ '



Thickness Description 
(feet) (feet)

1508.6 1.3 Sandstone, fine-grained; pale greenish yellow (10Y

3/2) and yellowish gray (5Y 7/2), calcareous, 

thinly bedded, veil indurated. Bedding is nearly 

vertical.

1510.5 1.9 Sandstone, fine- to medium-grained; olive gray

(5Y 3/2), slightly calcareous, medium bedded, 

veil indurated. On it contains local quartz mon- 

zonitic pebbles and cobbles.

1620.0 '9.5 No core. Cuttings suggest same as above.

1630.0 10.0 Not cored. Cuttings suggest same as above.

1631.0 1.0 Sand, medium to coarse; light olive brown (5Y 5/6),

calcareous, limonitic, massive, poorly indurated. 

Unit contains local quartz monzonitic cobbles.

1635.5 4.5 Sand, silt and clay (interbedded). Sand, fine to

coarse, pale olive (10Y 6/2), calcareous, moder 

ately well indurated; silt, grayish olive (10Y 

4/2), slightly calcareous, moderately well indur 

ated; clay, olive gray (5Y 3/2), noncalcareous, 

slightly silty, laminated, moderately indurated, 

with bedding plane fractures and slickensiding on 

fracture faces. Unit is thinly bedded to lami 

nated. Bedding is horizontal.

1662.0 26.5 No core. Cuttings suggest same as at 1673.9 ft.



Thickness _ . . 
.faet) '(faat) Description

1673.9 11.9 Sand, fine to coarse; pale olive (10Y 6/2) to light

olive (10Y 5/4), calcareous, medium bedded, moder 

ately indurated. Unit contains a 6-in. layer of 

sand at 1666.9 ft.

1574.7 0.8 Clay, dusky yellowish green (10GY 3/2), noncalcareous,

silty, slightly sandy, ooderately indurated.

1575.9 1.2 Sand, fine to coarse; pale olive (10Y 6/2) to dusky

yellow green (5GY 5/2) and grayish green (10G 4/2), 

slightly calcareous, moderately indurated. Unit 

contains a 2%-in. layer of clay at 1675.4 ft.

1)77,0 1.1 No cora. Cuttings suggest same as above.

1678.2 1.2 Sandstone, fine- to coarse-grained; greenish gray

(5GY 6/1), calcareous, bedded, well indurated. 

Bedding is horizontal.

1393.3 ' 15.1 Sand, fine to coarse, pebbly; dusky yellow green (5GY

5/2) and grayish green (5G 5/2), calcareous, medium 

bedded, moderately indurated to poorly indurated. 

Unit contains local layers (up to %:-in. thick) of 

clay; Tteddiag is nearly horizontal.

1597.0 'i.7 No core. Cuttings suggest same as above.

1723.9 26.9 Sand, fine to coarse, pebbly; dusky yellow green

(5G7 5/2) to grayish green (10GY 5/2) to grayish 

olive green (5<JY 3/2), calcareous, massive to med 

ium bedded, nodoratcly Indurated. Bedding is 

horizontal.



Thickness _ . _, 
(feet) (feet) Description

1727.0 3.1 No core. Cuttings suggest same as above.

1751.3 24.3 Sand, fine to coarse, slightly pebbly; pale olive

(10Y 6/2), dusky yellow green (5GY 5/2), grayish 

olive (10Y 4/2) and olive gray (5Y 3/2) alternat 

ing, calcareous, medium bedded, moderately indur 

ated. Unit contains a 6-in. layer of sandstone at 

1749.6 ft.

1759.0 7.7 No core. Cuttings suggest same as above.

1778.7 19.7 Sand, fine to medium; pale olive (10Y 5/2) to grayish

olive (10Y 4/2), calcareous, massive to faintly 

bedded, moderately indurated. Unit contains local 

layers (up to 3-in. thick) of sandstone and clay; 

unit also contains local weathered quartz monzon- 

itic cobbles.

1735.0 7.7 Sandstone, fine- to medium-grained; pale olive (10Y

5/2), grayish olive (10Y 4/2) and pale greenish 

yellow (LOY 8/2) alternating, calcareous, medium to 

thinly bedded, moderately well indurated. Unit 

coatains local leases (up to 1/8- in. thick) of 

garnet if crous and magnet it if erous sand.

1790.0 3.6 No core. Cuttings suggest same as above.

1798.4 8.4 Sandstone, fine- to coarse-grained, pebbly; pale

olive (10Y 6/2) ar.d grayish olive (10Y 4/2), cal 

careous, poorly sorted, medium to thinly bedded, 

moderately well indurated. Unit contains layers 

(up to 3/8-in. thick) of clay throughout.



Thickness Description 
,£eet) (feet)

1310.5 12.1 Sandstone, siltstone, claystone (interbedded). Sand 

stone, fine- to coarse-grained, granulitic, gray 

ish olive (10Y 4/2), pale olive (10Y 6/2), and 

moderate olive brown (5Y 4/4), calcareous, moder 

ately well indurated; siltstone, olive gray (5Y 

3/2), grayish olive (10Y 4/2) and pale greenish 

yellow (10Y 8/2), calcareous, moderately well 

indurated; claystone, olive gray (5Y 3/2) and gray 

ish olive (10Y 4/2), calcareous, silty, moderately 

veil indurated. Unit contains layers (up to 4-in. 

thick) of sand and clay throughout. Unit is medium 

to thinly bedded. Bedding is horizontal.

1820.0 9.5 No core. Cuttings suggest that the lithology is a

sand.

1833.8 13.8 Sandstone, fine- to coarse-grained, pebbly; grayish

olive (10Y 4/2), olive gray (5Y 3/2) and yellow 

ish gray (5Y 7/2), calcareous, massive to medium 

bedded, moderately well indurated. Unit contains 

layers (up to 3%-in. thick) of claystone; unit also 

contains layers (up to 7-in. thick) of sand. Bed 

ding is horizontal.

1838.2 4.4 Sand, fine to medium; light olive gray (5Y 5/2), cal 

careous, faintly bedded, moderately indurated. 

Bedding is horizontal.



- 2 ?cr Thickness Description 
feat) (feet) K

--47.2 9.0 Sandstone, fine- to coarse-grained, granulitic,

slightly pebbly; pale olive (10Y 6/2), poorly 

sorted, massive to medium bedded, moderately well 

indurated. Unit contains a 2';-in. layer of sand 

at 1839.0 ft.

1G52.0 4.3 l*o core. Cuttings suggest same as above.

1876.9 24.9 Sandstone, fine- to medium-grained; pale olive (10Y

0/2), calcareous, massive to faintly bedded, moder 

ately well indurated. Unit contains a 9%-ia. 

layer of sandstone at 1825.0 ft.

1883.0 6.1 No core. Cuttings suggest same as above.

1885.1 2.1 Sand, similar to sand at 1751.3 ft.

1891.3 6.2 Sandstone, similar to sandstone at 1798,4 ft. Unit

contains a 6-in. layer of sand at 1889.5 ft. 

Bedding is horizontal.

1892.8 1.5 Sand, similar to sand at 1751.3 ft.

1893.9 1.1 Sandstone, fine- to medium-grained; grayish olive

(10Y4/2), calcareous, massive to faintly bedded, 

moderately well indurated.

J-397.7 3.8 Sand, fine to coarse, pebbly; pale olive (10Y 6/2)

to grayish olive (10^4/2), calcareous, poorly 

sorted, faintly bedded, moderately indurated. 

Unit contains a 8^-in. layer of sandstone at 

1894.5 ft.



1 / 
 otn  Thickness _ . . .(feet) Description

.J04.2 6.5 Sandstone, similar to sandstone at 1798.4 ft. Unit

contains numerous layers (up to 9^-in. thick) of 

sand throughout. Bedding is horizontal.

1908.1 3.9 Sand, fine; grayish olive (10Y 4/2), pale olive (10Y

6/2), and moderate olive brown (5Y 4/4), calcareous, 

faintly bedded, moderately to poorly indurated. 

Unit contains a 10%-in. layer of sandstone at 

1905.2 ft. Bedding is horizontal.

1915.0 6.9 No core. Cuttings suggest same as above.

1917.2 2.2 Sandstone, fine- to coarse-grained, pebbly; grayish

olive (10Y4/2), calcareous, poorly sorted, massive, 

moderately well indurated.

1921.6 4.4 Sand, fine to medium; pale olive (10Y 6/2), calcar 

eous, medium bedded, moderately indurated. Unit 

contains a 2%-in. layer of sandstone at 1917.5 ft.

1922.3 0.7 Sandstone, similar to sandstone at 1917.2 ft.

1924.3 2.0 Sand, fine to medium; pale olive (10Y 6/2) and gray 

ish olive (10Y 4/2), calcareous, faintly bedded, 

moderately indurated.

1927.3 3.0 Sandstone, similar to sandstone at 1917.2 ft. Unit

contains a 2%-in. layer of sand at 1927.0 ft; thia 

unit also contains a quartz monzonitic pebble at 

1927.2 ft.



Thickness - ...,<  ~\ in fc \ Description(reet) (feet) r

1934.5 7.2 Sand, pebbly, similar to sandstone at 1924.3 ft.

Unit contains two layers (7^-in. and 5-in. thick) 

of sandstone at 1930 ft aud 1932.5 ft respectively; 

unit also contains a 1-in. layer of siltstone at 

1932.9 ft. 

1940.9 n4 Sand, fine to coarse, slightly pebbly; pale olive

(10Y 6/2) and grayish olive (10Y 4/2), calcareous, 

poorly sorted, massive to faintly bedded, poorly 

indurated.

1944.2 3.3 Sandstone, slightly pebbly, similar to sandstone at

1798.4 ft. Unit contains a 7-in. layer of sand 

at 1943.6 ft.

1945.0 0.8 No core. Cuttings suggest same as above. 

1946.1 1.1 Sandstone, similar to sandstone at 1917.2 ft. Unit

contains a 2^-in. layer of sand at 1945.2 ft. 

Unit contains plant remains scattered throughout. 

194 '-8 0-7 Sand, silt, and clay (interbedded). Sand, fine to

medium, light olive gray (5Y 5/2), pale olive (10Y 

6/7) and grayish olive (10Y 4/2) alternating, cal 

careous, moderately to poorly indurated; silt, 

olive gray (5Y 3/2), moderately indurated; clay, 

greenish black (SY 2/1), slightly ailty, modarate- 

ly indurated. Unit is medium bedded to laminated. 

Bedding is horizontal.



  Thickness Description 
(feet) (feet)

;?51.4 4.5 Sandstone, similar to sandstone at 1917.2 ft. Unit

contains a 1-in. layer of clay at 1949.3 ft.

1952.4 1.0 Sand, fine to medium, occasionally pebbly; grayish

olive (10Y 4/2), calcareous, slightly limonitic, 

massive, moderately indurated. Unit contains a 

quartz monzonitic cobble at 1951.4 ft.

1960.1 7.7 Sandstone, similar to sandstone at 1917.2 ft. Unit

contains a 7-in. layer of sand at 1955.1 ft.

1970.1 10.0 Sand, fine to coarse, pebbly; pale olive (10Y 6/2)

and grayish olive (10Y 4/2) alternating, calcar 

eous, poorly sorted, massive to faintly bedded, 

moderately indurated. Unit contains two layers 

(10%-in. and 5-in. thick) of sandstone at 1964.7 

ft and 1967.6 ft respectively.

1-977.0 6.9 No core. Cuttings suggest same as above.

*982.3 5.3 Sand, fine to medium, slightly pebbly; light olive

gray (5Y 5/2) to pale olive (10Y 6/2), calcareous, 

faintly bedded, poorly indurated. Unit contains a 

1-in. layer of silt at 1980.2 ft.

1993 -7 11.4 Sand, similar to sand at 1970.1 ft. Unit contains a

3%-in. layer of sandstone at 1991.7 ft.

2008.0 14.3 No core. Cuttings suggest same as above.

2009.0 1.0 Sandstone, fine- to medium-grained; yellowish gray

(5Y 7/2), calcareous, massive, moderately well 

indurated.



raocfti.' Thickness
.eat) (feet) Description

2013.0 4.0 Sand and sandstone (alternating). Sand, similar to

sand at 1970.1 ft; sandstone, similar to sandstone 

at 1798.4 ft. Unit is thinly bedded.

2017.0 4.0 Sand, fine to coarse, pebbly; pale olive (10Y 6/2),

calcareous, poorly sorted, massive, moderately 

indurated.

2018.0 1.0 Sandstone, fine- to medium-grained; pale olive (10Y

6/2), calcareous, massive, moderately well indur 

ated.

2022.4 4.4 Sand, similar to sand at 2017.0 ft. Unit contains a

1\- in. layer of sandstone at 2022.2 ft.

2024.9 2.5 Sand, fine to coarse, pebbly; yellowish gray (5Y 7/2),

calcareous, poorly sorted, massive, moderately 

indurated. Unit contains a 1-in. layer of sand at 

2024.6 ft; unit also contains a 2%-in. layer of 

sandstone at 2024.7 ft.

2039.0 14.4 No core. Cuttings suggest same as above.

2051.3 11.3 Sand, similar to sand at 1970.1 ft. Unit contains an

11-in. layer of sand at 2041.5 ft.

2069.0 17.7 No core. Cuttings suggest same as above.

2074.7 5.7 Sand, fine to medium, slightly pebbly; grayish olive

(10Y4/2), calcareous, massive to faintly bedded, 

moderately to poorly indurated.



Thickness Description
(feet) (feet)

2099.0 1.0 Sand, fine Co medium; olive gray (5Y 3/2) and pale

olive (10Y 6/2), calcareous, medium bedded, moder 

ately to poorly indurated. Unit contains a 3%-in. 

layer of sandstone at ?098.7 ft.

2111.4 12.4 Sand, similar to sand at 2074.7 ft. Unit contains a

l-in. layer of clay at 2108.7 ft; unit also contains 

a 2%-ln. layer of silt at 2108.2 ft. Unit contains 

plant remains. Bedding is horizontal.

2C75.9 1.2 Clay and silt (alternating). Clay, olive gray (5Y

3/2), calcareous, silty, moderately indurated; 

silt, grayish olive (10Y 4/2), calcareous, poorly 

indurated. Unit thinly bedded.

2086.1 10.2 Sand, similar to sand at 1970.1 ft. Unit contains a

2^-in. layer of clay at 2077.7 ft.

2098.0 11.9 No core. Cuttings suggest same as above.

2119.8 8.4 Sand, fine to coarse, slightly pebbly; pale olive (10Y

6/2) and grayish olive (10Y 4/2), calcareous, poorly 

sorted, massive to medium bedded, moderately to 

poorly indurated. Unit contains tvo layers (3%-in. 

and 2*s-in. thick) of sandstone at 2113.7 ft and 

2115.0 ft respectively; unit also contains tvo 2%-in. 

layers of silt at 2114.2 ft and 2116.7 ft respect 

ively. Unit contains plant remains.

2129.0 9.2 No core. Cuttings suggest same as above.



Thickness Description 
(feet)

2151.3 22.3 Sand, similar to sand at 2119.3 ft. Unit contains

a 1-in. layer of silt at 2133.2 ft; unit also con 

tains a %-in. layer of clay at 2136.6 ft.

2159.0 7.7 No core. Cuttings suggest same as above.

2181.5 22.5 Sand, similar to sand at 2119.8 ft. Unit contains

a 3%-in. layer of sandstone; unit also contains 

a 1-in. layer of clay. Bedding is horizontal.

2191.0 9.5 No core. Cuttings suggest same as above.

2198.0 7.0 Sand, fine to medium; pale olive (107 6/2) and

yellowish gray (5Y 7/2), calcareous, massive, 

medium to thinly bedded, moderately to poorly 

indurated. Unit contains a 2-in. layer of clay 

at 2192.9 ft with desiccation cracks or animal 

tracks (?) on bedding planes; unit also contains 

occasional partings of clay throughout. Bedding 

is horizontal.

2211.0 13.0 No core. Cuttings suggest same as above.

2219.0 8.0 Sand, very fine.; very light gray (N 8), medium to

thinly bedded, moderately indurated. Unit contains 

numerous thin layers of silt throughout.

^230.3 11.3 Sand, pale olive (10Y 6/2), calcareous, fine; medium

bedded to laminated, moderately indurated. Unit 

contains local thin layers of clay and silt 

throughout.

-SJ



Thickness Description 
(f.et) (feet) _______________.

2232.3 2.0 Sand, very fine; yellowish gray (5Y 7/2), calcareous,

medium to thinly bedded, moderately indurated. 

Unit contains numerous thin layers of silt through- , 

out. Bedding is horizontal.

2250.0 18.0 No core. Cuttings suggest same as above.

2252.6 2.6 Sand, similar to sand at 2230.3 ft. Unit contains

numerous thin layers of silt throughout. Bedding 

is horizontal.

2255.6 3.0 Sand, similar to sand at 2074.7 ft. Unit contains a

3^-in. layer of sandstone at 2255.3 ft. Bedding is 

horizontal.

2259.2 3.2 Sand, similar to sand at 2230.3 ft. Unit contains

numerous thin layers of silt throughout. Bedding 

is horizontal.

2263.1   3.9 Sand, very fine; moderate olive brown (5Y 4/4), cal 

careous, massive, poorly indurated to unconsoli- 

dated.

2254 « 3 1-2 Sand, very fine; light gray (N 7), calcareous, medium

to thinly bedded, moderately indurated. Unit con 

tains a 3%-in. layer of sand at 2263.1 ft.

2283.0 18.7 No core. Cuttings suggest same as above.

2285.2 2.2 Sand, similar to sand at 2119.8 ft. Unit contains

local lenses of sand throughout.



lip  -:  ' TViiekuess Description 
 neet) (feet)

2287.6 2.4 Sand and clay (alternating). Sand, fine to coarse,

pebbly, pale olive (10Y 6/2) and olive gray (5Y 

3/2), calcareous, poorly sorted, moderately indur 

ated; clay, dark yellowish brown (10YR 4/2), olive 

gray (5Y 3/2) and moderate brown (5YR 3/4), 

slightly calcareous, slightly silty, moderately 

indurated. Unit contains a 6-in. layer of sand 

stone at 2267.8 ft. Unit is thinly bedded to lami 

nated. Bedding is horizontal.

2297.4 9.8 Sand, fine to coarse, pebbly; pale olive (10Y 6/2),

calcareous, slightly limonitic, poorly sorted, 

massive, moderately indurated.

2313.0 15.6 No core. Cuttings suggest same as above.

2323.2 10.2 Sand, fine to coarse, pebbly; light olive gray (5Y

5/2), calcareous, slightly limonitic, poorly sorted, 

massive, moderately indurated.

2329.3 6.1 Sand, similar to sand at 2297.4 ft.

2345.0 15.7 No core. Cuttings suggest same as above.

2352.0 7.0 Sand, similar to sand at 2119.8 ft. Unit contains a

1-in. layer of clay at 2351.9 ft.

2359.0 7.0 Sand, fine to coarse, pebbly; pale olive (10Y 6/2),

olive gray (5Y 3/2) and light olive gray (5Y 5/2) 

alternating, calcareous, poorly sorted, massive to 

medium bedded, moderately indurated. Unit contains 

a 2^-in. layer of sandstone at 2353.1 ft. Bedding 

Is horizontal.



;_>pti^' Thickness Description 
(leet) (feet)

2376.0 17.0 No core. Cuttings suggest same as above.

2382.0 6.0 Sand, similar to sand at 2297.4 ft. Unit contains

two layers (2^-in. and 1-in. thick) of silt at 

2378.2 ft and 2381.9 ft respectively.

2337.5 5.5 Sand, fine to coarse, slightly pebbly; light olive

gray (5Y 5/2) and pale olive (10Y 6/2) alternating, 

calcareous, medium bedded, moderately to poorly 

indurated. Unit contains a 6-in. layer of clay 

at 2382.0 ft.

2407.0 19.5 No core. Cuttings suggest same as above.

2410.4 3.4 Sand, similar to sand at 2387.5 ft. Unit contains a

1-in. layer of sandstone at 2409.2 ft.

2412.6 2.2 Sandstone, fine- to coarse-grained, pebbly; very light

gray (N 8) to olive gray (5Y 3/2), calcareous, 

poorly sorted, massive, veil indurated.

2414.1 1.5 Sand, fine to medium; pale olive (10Y 6/2), calcar 

eous, faintly bedded, moderately indurated. Unit 

contains thin layers of sandstone and siltstone 

throughout.

2438.0 23.9 No core. Cuttings suggest same as above.

2447.5 9.5 Sand, fine to coarse, slightly pebbly; pale olive

(10Y 6/2), light olive gray (5Y 5/2) and light 

gray (N 7) alternating, calcareous, medium bedded, 

moderately indurated. Unit contains local thin 

layers of sandstone and clay throughout.



Thickness Description 
(test) (feet) r

2452.0 4.5 No core. Cuttings suggest same as above.

2459.2 7.2 Sand, fine to coarse, slightly pebbly; light olive

gray (5Y 5/2), calcareous, poorly sorted, faintly 

bedded, moderately indurated. Unit contains a 

2-in. layar of siltstone at 2454.9 ft.

2459.9 0.7 Sandstone, fine-grained; p«le olive (10Y 5/2) to

olive gray (5Y 3/2), very calcareous, well indur 

ated.

2460.4 0.5 Clay, grayish olive (10Y 4/2), calcareous, silty,

laminated, moderately indurated. Unit contains a 

3/4-in. layer of siltstono at 2460.3 ft.

2466.0 5.6 No core. Cuttings suggest that the lithology is sand.

2463.0 2.0 Sand, fine to coarse, pebbly; light olive gray (5Y 5/2),

calcareous, poorly sorted, massive, moderately 

indurated.

2469.'> 1.6 Sandstone, slltstone and claystone (interbedded).

Sandstone, fine-grained, pale olive (10Y 6/2) and 

olive gray (5Y 3/2) alternating, calcareous, fine 

grained, well indurated; siltstone, olive gray 

(5Y 3/2), calcareous, well indurated; claystone, 

olive gray (5Y 3/2), calcareous, very silty, lami 

nated, fractured, slickenslded, moderately Indur-
  
ated. Unit is thinly bedded and cross-bedded.

2470.9 1.3 Sand, similar to sand at 2468.0 ft.



.^pcrA' Thickness Description 
isec) (feet)

2472.9 2.0 Siltstone, grayish olive (10Y 4/2) and pale olive

(10Y 6/2) alternating, calcareous, thinly bedded, 

cross-bedded, veil indurated. Unit contains a 

2%-in. layer of sandstone at 2470.9 ft.

2477.4 4.5 Sandstone, siltstone and claystone (interbedded).

Sandstone, fine- to medium-grained, light gray 

(N 7), very calcareous, well indurated; siltstone, 

grayish olive (10Y 4/2) and olive gray (5Y 3/2), 

calcareous, well indurated; claystone, grayish 

olive (10Y 4/2) and olive gray (5Y 3/2), calcar 

eous, very silty, laminated, moderately well indur-
*

ated. Unit is thinly bedded and cross-bedded.

2479.9 2.5 Clayatone, olive gray (5Y 3/2), calcareous, silty,

laminated, fractured, moderately well indurated. 

Unit contains a 5-in. layer of siltstone at 2478.5 

ft; unit also contains unoriented vtinlets of white 

(N 9) calcite throughout.

2432.1 2.2 Sandstone, siltstone, and claystone (interbedded).

Sandstone, similar to sandstone at 2477.4 ft; silt- 

stone, pale olive (10Y 6/2), very calcareous, well 

indurated; claystone, grayish olive (10Y 4/2), 

calcareous, silty, moderately well indurated. 

Unit is thinly bedded.

2433.7 1.6 Claystone, grayish olive green (5GY 3/2), calcareous,

silty, thinly bedded, moderately well indurated.



; 3 pcr.- Thickness Description 
(feet) (feet)

2488.0 4.3 Siltstone, light gray (W 7), olive gray (5Y 3/2) and

pale olive (10Y 6/2) alternating, calcareous, 

thinly bedded, cross-bedded, moderately well indur 

ated. Unit contains a 2%-iu. layer of claystone 

at 2435.5 ft; uait also contains a 2^-in. layer 

or sand at 2436.4 it.

2490.9 2.9 Sandstone, fine-grained; pale olive (10Y 3/2) to

light olive gray (5Y 5/2) and light gray Q£ 7) 

alternating, calcareous, thinly bedded, cross- 

bedded, well indurated. Unit contains local part 

ings or siltstona throughout.

2492.2 1.3 Siltstone, olive gray (5Y 3/2), aoncalcareous, radium

bedded, well indurated. Unit contains a 4-in. 

layer of sandstone at 2491.9 ft.

2494.4 2.2 Sand, similar to sand at 2414.1 ft. Unit contains

a 3/4-in. layer of clay at 2493.9 ft.

2496.0 I.ft No core. Cuttings suggest same as above.

2497.1 1.1 Sandstone, similar to sandstone at 2477.4 ft.

2500.0 2.9 Sand, fine to medium; light gray (N 7), slightly cal 

careous, massive to medium bedded, cross-bedded, 

moderately indurated. Unit contains a 2^-in. layer 

of siltatone at 2499.5 ft; unit also contains a 

4-in. layer of sandstone at 2499.7 ft.



Thickness Description 
(feet)

6.7 Sind, similar to sand at 2459.2 ft. Unit contains a 

1-in. layer of siltstone at 2500.0 ft; unit also 

contains local partings of clay throughout.

1.5 Sandstone, fine-grained; light gray (N 7) and light 

olive gray (5Y 5/2), calcareous, Caintly bedded, 

moderately well indurated. Bedding dips less than 

5°.

2.0 Sand, fine to medium; light gray (N 7) and light

olive gray (5Y 5/2), slightly calcareous, medium 

bedded, moderately indurated. Unit contains local 

partings of clay throughout.

3.4 Sandstone, siltstone and clay (interbedded). Sand 

stone, fine-grained, pale olive (107 6/2) and 

light gray (N 7), calcareous, moderately well 

indurated; siltstone, pale olive (10Y 6/2) and 

olive gray (5Y 3/2) alternating, noncalcareous, 

moderately well indurated; clay, olive gray (5Y 

3/2) and grayish olive (IOY4/2), noncalcareous, 

 lightly silty, moderately indurated. Unit is 

thinly bedded to laminated.

!> * Sandstone, similar to sandstone at 2477.4 ft. Unit

contains local thin layers of siltstone throughout.

2 « 6 Siltstone, pale olive (10Y 6/2) and olive gray (5Y

3/2) alternating, calcareous, thinly bedded to lami 

nated, moderately well indurated. Unit contains 

local layers (up to fc-ln. thick) of clay throughout.



Thickness Description 
(;2et) (feet)

2521.5 4.3 Sandstone and siltstone (alternating). Sandstone,

fine-grained, pala olive (10Y 6/2) to olive gray 

(5Y 3/2), calcareous, thinly bedded, cross-bedded, 

veil indurated; siltstone, pale olive (10Y 6/2) 

and olive gray (5Y 3/2) alternating, calcareous, 

moderately veil indurated. Unit contains a 2%-in. 

layer of sand at 2521.4 ft; unit also contains 

local partings of clay throughout. Bedding is 

horizontal to very lov dipping. Unit is thinly 

bedded and cross-bedded.

2527.6 5.5 Sandstone, fine-grained; pale olive (10Y 6/2) and

olive gray (5Y 3/2) alternating, calcareous, 

medium to thinly bedded, cross-bedded, moderately 

well indurated. Unit contains local thin layers 

of siltstone and clay throughout. Bedding is 

horizontal to very low dipping.

2531.5 3.9 Sand, fine to medium, slightly granulitic; light olive

gray (5Y 5/1) and pale olive (10Y 6/2) to grayish 

olive (10Y 4/2), calcareous, faintly bedded, moder 

ately indurated. Unit contains thin layers of silt- 

stone and sandstone throughout. Bedding is nearly 

horizoncal.



Deocn  _ . _.
,- ^x ts ^\ description(reet) (feet) r

2538.6 7.1 Sandstone, fine- to medium-grained; very light gray

(N 8), calcareous, medium to thinly bedded, moder 

ately well indurated. Unit contains a 7-in. layer 

of sand at 2535.7 ft; unit also contains thin 

layers of siltstone and claystone throughout. 

Bedding is nearly horizontal.

2540.8 2.2 Sand, fine to coarse, granulitic, pebbly; grayish

olive (10Y 4/2), calcareous, poorly sorted, massive, 

moderately indurated. Unit contains a 6-in. layer 

of sandstone at 2540.2 ft; unit also contains very 

thin layers of claystone throughout. Bedding is 

nearly horizontal.

2559.0 18.2 No core. Cuttings suggest same as above.

2560 « 7 1-7 Siltstone, pale olive (10T 6/2) and olive gray (5Y

3/2) alternating, slightly arkosic, calcareous, 

thinly bedded, moderately well indurated.

2561 « 7 1-0 Sandstone, similar to sandstone at 2514.7 ft.

2565.7 4.0 Siltstone, similar to siltstone at 2560.7 ft. Unit

contains local partings of clay throughout. 

Bedding is nearly horizontal.

2566.7 1.0 Sandstone, similar to sandstone at 2514.7 ft.



Thickness Description 
(feet) (feet)

2574.7 3.0 Sand, fina to coarse, slightly pebbly; pale olive

(107 6/2), calcareous, massive to faintly bedded, 

moderately indurated. Unit contains a 10-in. 

layer of siltstone at 2573.6 ft; unit also contains 

local thin layers of clay, with desiccation cracks 

or animal tracks(?) on bedding planes.

2576.3 2.1 Sandstone, similar to sandstone at 2514.7 ft. Unit

contains local layers (up to 3/4-in. thick) of 

clay throughout.

2577.6 0.8 Siltstone, similar to siltstone at 2560.7 ft* Unit

contains a 3/4-in. layer of clay at 2577.0 ft.

2579.0 1.4 Sand, similar to sand at 2500.0 ft.

2580.3 1.3 Siltstone, similar to siltstone at 2560.7 ft. Unit

contains a 2^-in. layer of sandstone at 2579.0 ft; 

unit also contains a 3/4-in. layer of clay at 

2579.3 ft.

2583.4 2.6 Sandstone, similar to sandstone at 2527.6 ft. Unit

contains a 5-in. layer of sand at 2580.8 ft.

2585.9 2.5 Sand, similar to sand at 2574.7 ft.

2591.0 5.1 No core. Cuttings suggest same as above.



rapch* Thickness Description 
(feet) (feet)

:'jl4.9 23.9 Sand, fine to medium, slightly granulitic, pebbly;

light olive gray (5Y 5/2), pale olive (10Y 6/2), 

grayish olive (10Y 4/2) and light gray (N 7) alter 

nating, calcareous, massive to medium bedded, 

moderately indurated. Unit contains a 3%-in. layer 

of silts tone at 2508.5 ft; unit also contains lay 

ers (2%-in. and 3^-in. thick) of clay at 2610.7

ft and 2614.6 ft respectively.

2624.0 9.1 No core. Cuttings suggest same as above. 

2626.8 2.8 Sand, fine; pale olive (10Y 6/2), very calcareous,

. medium to thinly bedded, cross -bedded, poorly

indurated. Bedding is horizontal. 

2629.8 3.0 Sand, fine to coarse, pebbly; light olive gray (5Y

5/2), calcareous, poorly sorted, massive, moderate

ly indurated. 

2632.2 2.4 Sand, fine; grayish olive (10Y 4/2) to pale olive (10Y

6/2), calcareous, medium to thinly bedded, moder

ately indurated. Unit contains a 2% -in. layer of

clay at 2631.6 ft. Bedding dips less than 5°. 

2636.4 4.2 Sand, fine to medium; pale olive (10Y 6/2), calcareous,

slightly limonitic, medium to thinly bedded, moder

ately indurated. Unit contain* local thin layers "'*

of §ilt throughout. Bedding is nearly horizontal. "-*



1 /
Depth-^-' Thickness _ ... 
,c *\ /r \ Description (feet) (feet) *

2537.7 1.3 Sand, fir.e to coarse, slightly pebbly; grayish olive

(10Y 4/2) and yellowish gray (5Y 7/2), calcareous, 

slightly linonitic, nediun to thinly bedded, moder 

ately indurated. Unit contains a 1-in. layer of 

silt at 2637.6 ft.

2643.4 5.7 Sand, similar to sand at 2636.4 ft. Unit contains

local thin layers of silt throughout. Bedding is 

horizontal.

2645.6 2.2 Sand, fine to coarse, pebbly; light gray (N 7) to pale

olive (107 6/2), calcareous, poorly sorted, massive, 

moderately indurated. Unit contains a 1%-in. 

layer of clay at 2545.5 ft.

2648.5 2.9 Sand, similar to sand at 2636.4 ft. Unit contains

numerous thin layers of silt throughout.

2655.0 6.5 No core. Cuttings suggest same as above.

2 ^59.1 4.1 Sand, similar to sand at 2645.6 ft. Unit contains

numerous thin layers of silt throughout; unit also 

contains local thin layers of sand at 2657.9 ft.

2662.0 2.9 Sand, fine to coarse, pebbly; grayish olive (10Y 4/2)

and light olive gray (5Y 5/2), calcareous, poorly 

sorted, massive to faintly bedded, moderately 

indurated.



Thickness Description 
(feet)

2566.5 4.6 Sand, similar to sand at 2632.2 ft. Unit contains

two layers (6-in. and 4-in. thick) of sandstone 

at 2665.5 ft and 2666.4 ft respectively; unit 

also contains local thin layers of silt throughout. 

Bedding is nearly horizontal.

2668.3 1.7 Sand, fine to coarse, slightly pebbly; pale olive

(10Y 6/2) and light olive gray (5Y 5/2), cal 

careous, medium bedded, moderately indurated. 

Unit contains a 5-in. layer of claystone at 

2667.4 ft.

2670.2 1.9 Siltstone, olive gray (5Y 3/2), calcareous, massive

to faintly bedded, moderately veil indurated.

2:^74.2 4.0 Sand, similar to sand at 2662.0 ft.

2675.5 1.3 Siltstone, grayish olive (10Y 4/2), slightly arkosic,

noncalcareous, massive, moderately well indurated.

2J77.5 2.0 Saad, fine to coarse, pebbly; pale olive (ICY 6/2)

and grayish olive (10Y 4/2), calcareous, massive 

to medium bedded in places, moderately indurated. 

Unit contains local thin layers of silt throughout.

2^79.5 2.0 Siltstone, grayish olive (10Y 4/2), calcareous, med 

ium bedded, moderately well indurated. Bedding is 

horizontal.

2681.2 1.7 Sand, similar to sand at 2632.2 ft. Unit contains

numerous thin layers of silt throughout.

2')86.0 4.3 No core. Cuttings suggest same as above.



Thickness Description 
(feet)

3.2 Sand, similar to sand at 2632.2 ft. Unit contains 

local thin layers of silt and clay throughout; 

unit also contains a quartz monzonitic cobble - 

at 2'i 36.0 ft. Bedding is horizontal.

2.7 Sand, siailar to sand at 26<>2.0 ft. Unit contains

a 3%-in. layer of ailtstone at 2691.6 ft. Bedding 

is horizontal.

4.2 Sand, similar to sand at 2632.2 ft. Unit contains 

a 4-in. layer of claystone at 2695.8 ft; unit 

also contains local thin layers of clay throughout. 

14.3 "a^d, fine; pale olive (10Y 6/2), calcareous, medium 

to tMnly bedded, moderately indurated. Unit 

contains three layers (5-in., 1-in. and 9-in. 

thick) of clay at 2.397.0 ft, 2093.5 ft and 2699.3 

ft respectively; unit also contains local thin 

layers of silt throughout.

3.0 Sand, similar to sand at 2632.2 ft. Unit contains a 

3-2-in. layer of sandstone at 2710.4 ft; unit also 

contains a 3-in. layer of clay at 2713.1 ft. Bed 

ding is horizontal.

4.6 No core. Cuttings suggest same as above.
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 feptfc Thickness Description 
(feet) (fset)

2719.7 1.7 Sand, similar to sand at 2662.0 ft. Unit contains a

7-in. layer of sand at 2719.1 ft; unit also con 

tains thin layers of silt throughout.

2735.2 15.5 Sand, similar to sand at 2710.4 ft. Unit contains

a 1%-in. layer of sandstone at 2719.7 ft; unit 

also contains a 5-in. layer of clay at 2725.8 ft.

2737.1 1.9 Sand, fine, slightly pebbly; pale olive (10Y 6/2)

and grayish olive (10Y4/2), calcareous, medium 

bedded, moderately indurated. Unit contains a 

1-in. layer of sandstone at 2735.2 ft; unit also 

contains a 2-in. layer of claystone at 2737.8 ft.

2741.6 4.5 Sand, similar to sand at 2710.4 ft. Unit contains a

3%-in. layer of siltstone at 2737.5 ft; unit also 

contains local thin layers of silt throughout.

2742.9 1.3 Sandstone and siltstone (alternating). Sandstone,

fine- to medium-grained, pale olive (10Y 6/2), 

very calcareous, veil indurated; siltstone, pale 

olive (10Y 6/2) to grayish olive (10Y 4/2), cal 

careous, moderately indurated. Unit is thinly 

bedded.

2745  9 3.0 Sand, fine; light gray (N 7), very calcareous, medium

to thinly bedded, moderately indurated. Unit also 

contains a 1%-in. layer of clays tone at 2745.8 ft; 

unit also contains numerous thin layers of silt 

throughout.



Thickness
(feet) Description

2747.4 1.5 Sand, fine; pale olive (10Y 6/2), very calcareous,

medium to thinly bedded, moderately indurated. Unit 

contains a 3^-in. layer of siltstone at 2747.1 ft.

2750.0 2.6 No core. Cuttings suggest same as above.

2752.7 2.7 Sand, similar to sand at 2662.0 ft. Unit contains

numerous thin layers of silt throughout.

2753.7 1.0 Sand, fine; light gray (N 7), very calcareous,

faintly bedded, moderately indurated.

2756.3 2.6 Siltstone, grayish olive (10Y 4/2) and olive gray

(5Y 3/2), calcareous, thinly bedded, well indur 

ated. Unit contains a 3-in. layer of claystone 

at 2754.7 ft.

27 >1.3 5.0 Sand, similar to sand at 2737.1 ft. Unit contains a

2%-in. layer of claystone at 2759.4 ft; unit also 

contains a 4-in. layer of sandstone at 2760.9 ft.

2762.2 0-9 Siltstone, pale olive (10Y 6/2) and grayish olive

(10Y 4/2) alternating, calcareous, medium to thinly 

bedded, moderately well indurated. Unit contains 

a 3/4-in. layer of clay at 2762.1 ft; unit also con 

tains local thin layers of siltstone throughout.

27S5.4 3 -2 Sand, similar to sand at 2737.1 ft. Unit contains

local thin layers of silt throughout.



Depth!/ Thickness Description 
(feec) (feet)

27';7.2 1.8 Claystone, olive gray (5Y 3/2), calcareous, silty,

massive, well indurated. Unit contains a 1-in. 

layer of sandstone at 2766.2 ft; unit also con 

tains thin lenses of sand.

2772.0 4.8 Sandstone and siltstone (alternating). Similar to

unit at 2742.9 ft. Unit contains a 5-in. layer 

of clay at 2771.6 ft. Unit is thinly bedded.

277S.6 4.6 Siltstone, similar to siltstone at 2762.2 ft. Unit

contains a 2^-in. layer of clay at 2774.7 ft. 

Bedding is horizontal.

2777.9 1.3 Sandstone, fine-grained; very light gray (N 8), very

calcareous, medium bedded, moderately well indur 

ated. Unit contains a 1-in. layer of clay at 

2777.1 ft. Bedding is horizontal.

2778.G 0.7 Siltstone, similar to siltstone at 2762.2 ft. Unit

contains thin partings of clay.

2783.0 4.4 No core. Cuttings suggest same as above.

2784.0 1.0 Sandstone and siltstone (alternating). Sandstone,

fine-grained, light gray (N 7), calcareous, moder 

ately well indurated; siltstone, pale olive (107 

6/2) to grayish olive (107 4/2), calcareous, cross- 

bedded, moderately well indurated. Unit contains a 

1-in. layer of claystone at 2783.6 ft. Unit is 

thinly bedded.



Thickness Description 
(feet) (feet)

2785.5 1.5 Sand, similar to sand at 2747.4 ft. Unit contains a

3^-in. layer of siltstone at 2785.2 ft. Unit 

contains plant remains.

2787.4 1.9 Sandstone and siltstone (alternating). Sandstone,

fine- to medium- grained, pale olive (10Y 6/2) and 

light gray QI 7), calcareous, moderately well 

indurated; siltstone, pale olive (10Y 6/2) and 

grayish olive (10Y 4/2) alternating, moderately 

arkosic, calcareous, moderately indurated. Unit 

contains thin partings of slightly silty clay. 

Unit is thinly bedded.

2792.4 5.0 Sand, similar to sand at 2747.4 ft. Unit contains a

2fc-in. layer of sandstone at 2790.7 ft; unit also 

contains a 3- in. layer of clay at 2791.4 ft. In 

addition, unit contains local thin layers of silt.

2794.0 1.5 Sandstone and siltstone (alternating). Sandstone,

fine- to medium- grained, very light gray (N 8), 

very calcareous, moderately well indurated; silt- 

stone, pale olive (10Y 6/2) and grayish olive (10Y 

4/2) alternating, moderately arkosic, calcareous, 

moderately indurated. Unit contains a 1%-in. 

layer of clay at 2792.9 ft. Unit is medium to 

thinly bedded.

2795.5 1-6 ' Sand, fine to coarse, granulitic; pale olive (10Y 6/2),

calcaroous, poorly sorted, massive, moderately indur-
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 t I
Depth-' Thickness Description 
(feet) (feet)

279 1.6 1.0 Siltstone, pale olive (10Y 6/2), grayish olive (10Y

4/2), and olive gray (5Y 3/2) alternating, moderate 

ly arkosic, calcareous, medium to thinly bedded, 

moderately indurated. Unit contains a 1%-in. layer 

of clay at 2796.4 ft.

2801.1 4.5 Sand, similar to sand at 2795.6 ft. Unit contains a

2^-in. layer of clay at 2799.9 ft.

2803.7 2.5 Siltstone, similar to siltstone at 2756.3 ft. Unit

contains a 5-in. layer of sandstone at 2803.3 ft; 

unit also contains thin layers of silty clay.

2815.0 11.3 No core. Cuttings suggest that the lithology is an

arkosic sand.

2821.2 6.2 Sand, similar to sand at 2795.6 ft. Unit contains a

1-in. layer of clay at 2817.6 ft.

2321.9 0.7 Siltstone, pale olive (10Y 6/2), grayish olive (10Y

4/2) and olive gray (5Y 3/2) alternating, moder 

ately arkosic, calcareous, medium to thinly bedded, 

moderately indurated. Unit contains partings of 

slightly silty clay.

2824.2 7.3 Sand, similar to sand at 2795.6 ft.

2825 - 4 I- 2 Sand, fine; light gray (N 7), calcareous, massive,

moderately veil indurated.

72



Thickness Description 
(feet) (feet)

2827.5 2.1 Sand, fine to coarse, slightly granulitic; pale olive

(107 6/2) and light gray (N 7) alternating, cal 

careous, faintly bedded, moderately indurated. 

Unit contains a 2^-in. layer of claystone at 2826.8 

ft.

2346.0 IS.5 No core* Cuttings suggest same as above.

2847.1 1.1 Sandstone, fine- to medium-grained; pale olive (107

6/2), calcareous, massive, moderately veil indur 

ated.

28')3.7 15.6 Sand, similar to sand at 2827.5 ft. Unit contains two

layers (5-in. and 2%-in. thick) of siltstone at 

2847.1 ft and 2847.9 ft respectively; unit also 

contains partings (up to 1-in. thick) of clay.

2879.0 15.3 No core. Cuttings suggest same as above.

2383.4 4.4 Sandstone, fine-grained; pale olive (107 5/2) to

grayish olive (1074/2), calcareous, medium to 

thinly bedded, moderately well indurated. Unit 

contains a 3%-in. layer of sand at 2879.0 ft; unit 

also contains local thin layers of claystone.

2885.4 2.0 Siltstone, similar to siltstone at 2821.9 ft. Unit

contains a 3%-in. layer of claystone at 2883.4 ft; 

unit also contains thin layers (up to %-in. thick) 

of clay. Bedding dips from 5* to 10*.



;r>ci^' Thickness Description 
(feet) (feet)

 -S7.1 1.7 Sand, fine to medium; pale olive (10Y 5/2), calcar 

eous, faintly bedded, moderately indurated. 

Unit contains a 2%-in. layer of siltstone at 

2885.8 ft. Bedding dips from 5° to 10°.

2391.1 4.0 Siltstone, similar to siltstone at 2821.9 ft. Unit

contains a 5Sj-in. layer of sand at 2890.1 ft; unit 

also contains thin layers of slightly silty clay. 

Bedding dips from 1° to 5°.

"395.5 4.4 Sand, similar to sand at 2387.1 ft. Unit contains

a oij-in. layer of siltstone at 2893.7 ft; unit also 

contains local layers (up to %-in. thick) of clay. 

Bedding dips from 1° to 5°.

2904.0 8.5 No core. Cuttings suggest same as above.

2905.3 1.3 Sand) fine to coarse, slightly granulitic; pale yellow 

ish brown (10YR 6/2) and grayish olive (10Y 4/2), 

calcareous, medium bedded, moderately indurated. 

Unit contains two layers (5-in. and 1-in. thick) of 

sandstone at 2904.0 ft and 2904.6 ft raipectively.

2908.0 2.7 Sand, fine to coarse, granulitic; pale yellowish

brown (10YR 6/2), calcareous, massiva, moderately 

indurated. Unit contains a 5-in. layer of sand 

stone at 2906.1 ft.

3.0 Sandstone, fine- to medium-grained; pale yellowish 

brown (10YR 6/2), calcareous, medium to thinly 

bedded, cross-bedded, moderately well indurated.



1.6 Sand, sinilar to sand at 1905.3 ft.

1.5 Siltstone, pale yellowish brown (10YR 6/~) to pale

olive (10Y 6/2) and grayish olive (10Y 4/1) to olive 

gray (5Y 3/2) alternating, moderately arkosic, cal 

careous, medium to thinly bedded, cross-bedded, 

moderately well indurated. Unit contains a 3%-in. 

layer of sand at 2914.9 ft; unit also contains 

local layers (up to %-in. thick) of clay.

2941.0 25.8 No core. Cuttings suggest same as above.

2942.4 1.4 Sand, similar to sand at 2908.0 ft. Unit contaftis a

5-in. layer of sandstone at 1941.0 ft.

294>.8 4.4 Sandstone, sinilar to sandstone at 2911.0 ft. Unit

contains a 3%-in. layer of sand at 2944.7 ft; unit 

also contains partings of clay. Bedding is nearly 

horizontal.

2953.0 6.2 Sand, similar to sand at 2903.0 ft. Unit contains

thin layers of siltstone in the upper 5-in.

2975.0 22.0 No core. Cuttings suggest same as above.

2979.3 4.3 Sandstone, similar to sandstone at 2911.0 ft. Unit

contains partings (up to 1/3-in. thick) of clay; 

unit also contains a quartz nonzonitic cobble at 

2975.0 ft.

-980.7 1.4 Sand, similar to sand at 290o.O ft. Unit contains

thin layers of siltstone in the upper 5-in.

3007.0 26.3 No core. Cuttings Buftgeat aam* as above.



Thickness Description 
(feet) (feet)

2016.1 9.1 Sandstone, similar to sandstone at 2911.0 ft. Unit

contains a 3?s-in. Layer of sand at 3010.0 ft.

3038.0 21.9 No core. Cuttings suggest same as above.

3039.5 1.5 Sand, similar to sand at 2887.1 ft. Unit contains

a quartz monzonitic cobble at 3033.0 ft; unit also 

cor. La ins a 1'j-in. layer of siltstone at 3038.4 ft.

304-.2 6.7 Saiidstoaa, fine- to medium-grained, slightly granu-

litic; pale olive (10Y 6/2), calcareous, faintly 

bedded, moderately veil indurated. Unit contains 

sone thia layers of slightly calcareous siltstone.

3051.0 4.3 Saud, fine to coarse, granulitic, slightly pebbly;

brownish gray (5YR 4/1), calcareous, nassive, mod- 

eratiely indurated. Unit contains a 7-in. layer of 

sandstone, dipping from 1° to 5°, at 3048.5 ft.

3054.5 3.5 Sand, fine co medium: grayish yellow green (5GY 7/2),

calcareous, faintly bedded, moderately indurated. 

Unit contains three layers (3-in., 1%-in. and 1-in. 

thick) of clay at 3051.0 ft, 3053.1 ft and 3053.9 

ft respectively.

3056.4 1.9 Sar.dstonc, similar to sandstone at 3046.2 ft. Unit
V 

contains some thin layers of siltstone.



30)0.1 3.7 oandstone, fine- to medium-grained; grayish yellow

green (5GY 7/2) to dusky yellow green (5GY 5/2) 

to pale olive (10Y 6/2), calcareous, massive to 

faintly bedded, moderately indurated. Unit con 

tains a 1^-in. layer of claystone at 3060.0 ft.

3064.1 4.0 Sandstone, fine- to medium-grained; pale olive (10Y

6/2) and dark greenish gray (5GY 6/1), calcareous, 

massive to faintly bedded, well indurated.

3071.0 6.9 No core. Cuttings suggest same as above.

3073.8 2.8 Sand, fine, slightly granulitic; greenish gray (5GY

6/1), calcareous, massive, poorly indurated.

3076.2 2.4 Sandstone, fine-grained, slightly granulitic; green 

ish gray (5GY 6/1), calcareous, massive, moderately 

well indurated.

3082.4 6.2 Sand, fine to medium, slightly granulitic; greenish

gray (5GY 6/1), calcareous, medium bedded, moder 

ately to poorly indurated. Unit contains some thin 

layers of silt and clay.

3104.0 21.6 No core. Cuttings suggest same as above.

3105.0 1.0 Sand, similar to sand at 3082.4 ft.

3135.0 30.0 No core. Cuttings suggest same as above.

3152.5 17.5 Sand, similar to sand at 3082.4 ft. Unit contains

sone thin layers (up to 3-in. thick) of clay; unit 

also contains thin layers of silt.



Thicknes3 Description 
(feet) (feet)

3157.C 14.5 No cors. Cuttings suggest sane as above.

3168.3 1.3 Sand, similar to sand at 3051.0 ft,

3190.0 22.7 No core. Cuttings suggest same as above.

3228.0 37.0 Not cored. Cuttings suggest that the lithology is

an arkosic sand.

3230.4 2.4 Sandstone, fine- to medium-grained; brownish gray

(5YR4/1), calcareous, medium to thinly bedded, 

moderately veil indurated.

3236.S 6.4 Sand, fine to coarse, granulitic; pale olive (10Y

6/2), brownish gray (SYR 4/1), greenish gray (5GY 

6/1) and olive gray (5Y 4/1) alternating, cal 

careous, poorly sorted, medium bedded, moderately 

indurated. Unit contains three layers (2*?-in., 

6-in. and 2%-in. thick) of sandstone at 3233.5 ft, 

3234;5 ft and 3235.9 ft respectively.

3238.1 1.3 Sandstone, similar to sandstone at 3230.4 ft. Unit

contains some partings (up to ^-in. thick) of 

clay.

3240.3 2.5 Sand, fine to coarse, granulitic, pebbly; greenish

gray (5GY 6/1), calcareous, poorly sorted, massive, 

moderately indurated. Unit contains a 8^-in. 

layer of sandstone at 3239.9 ft.

3250.0 19.4 No core. Cuttings suggest same as above.
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Thickness Description 
(feet) (feet)

32SC.9 0.9 Sand and sandstone (alternating). Sand, fine to

coarse, slightly granulitic, brownish gray (5YR 

4/1) and light brownish gray (SYR 2/1), calcareous, 

poorly sorted, moderately indurated; sandstone, 

fine-grained, light olive gray (5Y 6/1) and pale 

olive (10Y 6/2), calcareous, moderately well indur 

ated. Unit is faintly to medium bedded.

3263.0 2.1 Sandstone, fine- to coarse-grained, slightly granu 

litic; brownish gray (5YR 4/1), calcareous, mas 

sive, well indurated. Unit contains a 5-in. layer 

of siltstoue at 3260.9 ft; unit also contains 

numerous partings of clay. Bedding is horizontal.

3267.2 4.2 Sandstone, fine- to medium-grained, slightly granu-

litic; greenish gray (5GY 6/1), brownish gray (SYR 

4/1) and olive gray (5Y 4/1), alternating, cal 

careous, faintly bedded, moderately indurated.

3292.0 24.8 No core. Cuttings suggest same as above.

3294.0 2.0 Sandstone, fine- to coarse-grained, granulitic; pale

olive (10Y 6/2), very calcareous, poorly sorted, 

medium bedded, well indurated.

3295.3 2.3 Sandstone and siltstone (alternating). Sandstone,

fine-grained, pale olive (10Y 6/2), calcareous, 

well indurated; siltstone, grayish olive (10Y 4/2) 

to olive gray (3Y 3/2), calcareous, well indur 

ated. Unit is thinly bedded.



Thickness Description 
(feet) (feet)

3297.3 1.0 Sandstone, fine- to medium-grained; pale olive (107

6/2) to grayish olive (107 4/2), calcareous, 

medium to thinly bedded, moderately well indur 

ated. Unit contains plant remains.

3298.2 0.9 Sandstone and siltstone (alternating). Similar to

unit at 3295.3 ft. Unit is thinly bedded.

3325.0 26.8 No core. Cuttings suggest same as above.

3326.5 1.5 Sandstone and siItstone (alternating). Similar to

unit at 3296.3 ft. Unit is thinly bedded.

3329,0 2.5   Sand, similar to sand at 3240.6 ft. Unit contains

two layers (8-in. and 2-in. thick) of sandstone 

at 3327.1 ft and 3328.3 ft respectively. Bedding 

is horizontal.

3355.0 26.0 Mo core. Cuttings suggest same as above.

3357.2 2.2 Sandstone and siltstone (alternating). Similar to

unit at 3296.3 ft. Unit contains a quartz monzon- 

itic cobble at 3355.0 ft. Unit is thinly bedded.

3358.2 1.0 Sand, fine to coarse, granulitic, pebbly; pale olive

(107 6/2) to grayish olive (107 4/2), calcareous, 

poorly sorted, massive, moderately indurated.

3359.1 0.9 Sandstone and siltstone (alternating). Similar to

unit at 3296.3 ft. Unit contains a 2%-in. layer 

of sandstone at 3358.8 ft. Unit is thinly bedded.

3337 : 0 27.9 No core. Cuttings suggest that the lithology is an

arkosic sand.



i Thickness Description 
(feet) (faet)

3388.0 1.0 Sand, similar to sand at 3358.2 ft.

3420.0 32.0 . No core. Cuttings suggest same as above.

3421.3 1.3 Sand, fine to coarse, grantflitic, pebbly; brownish

gray (SYR 4/1), calcareous, poorly sorted, inas- 

sive, moderately indurated.

3427.0 5.7 No core. Cuttings suggest same as above.

3428.4 1.4 Sandstone, very fine-grained; light brownish gray

(5Y3. 5/1) to light olive gray (5Y 6/1) and olive 

gray (5Y 4/1) alternating, calcareous, thinly bed 

ded to laminated, cross-bedded, moderately well 

indurated.

3432.2 3.3 Conglomerate. Occasional quartz monzonitic cobbles

and numerous pebbles of quartz and feldspar in a ,-.; 

brownish gray (SYR 4/1), arkosic, micaceous (bip- 

tite), calcareous, argillaceous, fine to coarse^ 

granulitic, poorly sorted, massive, moderately well 

indurated sand groundmass. Unit contains a 1-in. 

layer of sandstone at 3431.0 ft.

3450.0 27.3 No core. Cuttings suggest same as above.

3490.0 30.0 Hot cored. Cuttings suggest that the lithology is an

arkosic sand.

3*91.3 1.8 Sandstone, similar to sandstone at 3267.2 ft. Ur.it

contains a 2%-in. layer of conglomerate at 3491.4 ft.

3500.0 (TD) 3.2 :io core. Cuttings suggest same as above.



Four Corners No. 2

Depth!/ Thickness _ . fc<f 
(feet) '(feet) Descrtption

1651.0 1.0 Sand, fine to coarse, granulitic, slightly pebbly;

light olive gray (5Y 6/1), slightly calcareous,

massive, moderately indurated.

1664.0 13.0 No core. Cuttings suggest same as above. 

1S6S.O 1.0 Sand, similar to sand at 1651.0 ft. 

1679.0 14.0 No core. Cuttings suggest same as above. 

1680.7 1.7 Silt and clay (alternating). Silt, pale olive (10Y

6/2) and greenish gray (5GY 6/1), arkosic, slightly

calcareous, moderately indurated; clay, grayish

orange (10YR 7/4), light olive gray (5Y 6/1) and

greenish gray (5GY 6/1), noncalcareous, slightly

silty, moderately indurated. Unit contain* some

unoriented stringers of mordenite. Unit is thinly

bedded. 

1682.4 1.7 Sand, very fine; greenish gray (5GY 6/1) to yellowish

gray (5Y 7/2), noncalcareous, silty, massive,

moderately indurated. 

1682.6 0.2 Limestone, white (N 9) to very light gray (N 8),

argillaceous, arenaceous, slightly granulitic,

moderately well indurated. 

1683.4 0.8 Siltstone, light greenish gray (5GY 8/1), arkosic,

very calcareous, arenaceous, moderately well

indurated. 

1685.1 1.7 Sand, similar to sand at 1651.0 ft. Unit contains a

1-in. layer of sand at 1684.1 ft.

__________________________Open File
I/ to the bottom of unit described.

>. \jr 
and nomenclature.



Thickness Description 
(feet)   (feet)

1585.7 0.6 Silt, light olive gray (5Y 6/1) and yellowish gray

(5Y 7/2), arkosic, calcareous, massive, moder 

ately indurated. Unit contains some thin lenses 

and interbeds of very calcareous clay.

1695.0 9.3 No core. Cuttings suggest that the lithology is

an arkosic sand, with interbeds of clay and silt.

1697.8 2.8 Silt, light olive gray (5Y 6/1), arkosic, very cal 

careous, massive, moderately indurated.

1703.8 6.0 Sand, fine; pale olive (10Y 6/2), calcareous, massive,

poorly indurated. Unit contains a 3-in, layer of 

clay at 1703.5 ft.

1708.6 4.8 Sand, very fine; yellowish gray (5Y 7/2), calcareous,

massive, moderately indurated. Unit contains a 

9-in. layer of sand at 1706.6 ft; unit also con 

tains some thin layers of silt in the upper 6-in.

1711.8 3.2 Sand, fine, slightly granulitic; yellowish gray (5Y

7/2), calcareous, medium bedded, moderately indur 

ated. Unit contains a 1-in. layer of silt at 1710.5 

ft.

1713.1 1.3 Sand, silt and clay (interbedded). Sand, fine to

coarse, yellowish gray (5Y 7/2), calcareous, poorly 

indurated; silt, yellowish gray (5Y 7/2), calcar 

eous, moderately indurated; clay, yellowish gray 

(5Y 7/2), calcareous, slightly silty, moderately 

indurated. Unit is thinly bedded.



Depcni/ thickness Description 
(feet) (feet) K

1719.4 6.3 Sand, very fine; yellowish gray (5Y 7/2) and pale olive

(10Y 6/2), calcareous, silty, massive, moderately 

indurated.

1722.2 2.8 Silt and clay (alternating). Silt, pale olive (10Y

6/2), calcareous, moderately indurated; clay, 

moderate olive brown (5Y 4/4), calcareous, slightly 

silty, fractured, slickensided, moderately indur 

ated.

1727.0 4.8 No core. Cuttings suggest same as above.

1731.8 4.8 Silt, yellowish gray (5Y 7/2), very calcareous,

massive to faintly bedded, moderately indurated. 

Unit contains a 4-in. layer of siltstona at 

1730.0 ft.

1733.5 1.7 Sand, fine to medium; pale olive (10Y 6/2), greenish

gray (5GY 5/1) and light greenish gray (5£ 3/1) 

alternating, calcareous, medium bedded, moderately 

indurated.

1734. *> l.l Silt, similar to silt at 1731.8 ft. Unit contains some

partings of slightly silty clay.

1735.4 0.8 Sand, similar to sand at 1711.8 ft.

1739.5 4.1 Silt, pale olive (10Y 6/2) and yellowish gray (5Y

7/2), calcareous, medium bedded, moderately indur 

ated. Unit contains a 3^-in. layer of sand at 

1737.3 ft; unit also contains some partings of 

silty clay.



1 /
"v»nch±/ Thickness _ . 
(feet) Cfeet) Description

1744.9 5.4 Sand, very fine; yellowish gray (5Y 7/2) and pale

olive (10Y 6/2), very calcareous, medium bedded, 

moderately indurated. Unit contains a 5-in, layer 

of silt at 1743.8 ft; unit also contains some 

partings of slightly silty clay. Bedding dips 

20°.

1746.7 1.8 Silt, similar to silt at 1739.5 ft. Unit contains

some partings of slightly silty clay.

1747.8 1.1 Clay, moderate olive brown (5Y 4/4), calcareous,

slightly silty, massive, fractured, slickensided, 

moderately indurated.

1749.0 1.2 Silt, similar to silt at 1739.5 ft.

1750.2 1.2 Clay, light olive gray (5Y 5/2), very calcareous,

slightly silty, fractured, slickensided, moderate 

ly indurated. Unit contains a 2-in. layer of 

siltstone at 1749.8 ft.

1752.9 2.7 Sand, similar to sand at 1744.9 ft. Unit contains

a 3-in. layer of calcareous clay at 1750.2 ft; 

unit also contains a 7-in. layer of very calcar 

eous siltstone at 1750.6 ft. Bedding dips 15°.

1760 - 1 7.2 Siltstone, yellowish gray (5Y 7/2), very calcareous,'

faintly bedded, moderately well indurated. Unit 

contains some partings of slightly silty clay. 

Bedding is slightly contorted.



Depths' Thickness _ t _ 
(feet) (feet) Description

1751.5 1.4 Clay, similar to clay at 1750.2 ft. Unit contains a

1-in. layer of siltstone at 1761.0 ft.

1762.5 1.0 Siltstone, yellowish gray (5Y 7/2), very calcareous,

massive to faintly bedded, moderately well indur 

ated. Unit contains some partings of slightly 

silty clay.

1765.8 3.3 Sand, silt and clay (interbedded). Sand similar to

sand at 1703.3 ft; silt, similar to silt at 1734.6 

ft; clay, grayish olive (10Y 4/2) and light olive 

gray (5Y 5/2), calcareous, slightly silty, moder 

ately indurated. Unit contains a 6%-in. layer of 

siltstone at 1765.2 ft. Unit is thinly bedded.

1769.4 3.6 Clay, moderate olive brown (5Y 4/4), calcareous, mas 

sive, moderately indurated, fractured, slickensided, 

Unit contains a 5-in. layer of very calcareous 

claystone at 1755.8 ft; unit also contains a 1%-in. 

layer of clayey silt at 1767.1 ft.

1771.8 2.4 Silt, very light gray (N 8), very calcareous, faintly

bedded, moderately indurated. Unit contains a 6-in. 

layer of clay at 1770.3 ft.

1774.1 2.3 Clay, similar to clay at 1769.4 ft. Unit contains a

3^5-in. layer of claystone at 1773.2 ft; unit also 

contains some thin lenses and blebs of white (N 9) 

calcite.



Thickness _ . 
(feet) Description

17G9.0 14.9 No core. Cuttings suggest same as above.

1796.9 7.9 Clay, olive gray (5Y 4/1), very calcareous, massive,

fractured, slickensided, moderately indurated. 

Unit contains a 2%-in. layer of siltstone at 

1790.7 ft; unit also contains a lij-in. layer of 

claystone at 1791.0 ft; unit in addition contains 

a 5-in. layer of silt at 1793.4 ft. Local thin 

lenses and blebs of white (N 9) calcite are

\ scattered throughout.

1797.9 1.0 * Silt, light greenish gray (5G 8/1), calcareous,

* medium bedded, moderately indurated. Unit con 

tains partings of slightly silty clay.

1305.9 8.0 Clay, light olive gray (5Y 6/1) to brownish gray

(SYR 4/1) to olive gray (5Y 4/1), calcareous, 

slightly silty, massive, fractured, slickensided, 

moderately indurated.

1811.3 5.4 Siltstone, similar to siltstone at 1760.1 ft. Unit

contains a 2*j-in. layer of sand at 1811.1 ft; 

unit also covitains partings of clay.

1312.7 1.4 Silt and clay (alternating). Silt, similar to silt

at 1739.5 ft; clay, grayish olive (10Y 4/2) to 

brownish black (5YS 2/1) and olive gray (5Y 4/1), 

calcareous clay. Unit is thinly bedded. Upper 

9-in. of unit dips 5*, lower 8-in. dips 20*.



Depth*-' Thickness Description 
(feet) -(feet) ^

1813.4 0.7 Clay, greenish gray (5GY 6/1), calcareous, slightly

silty, massive, fractured, slickensided, moderate 

ly indurated.

1820.0 6.4 No core. Cuttings suggest same as above.

1824.0 4.0 Claystone, light olive gray (5Y 6/1), yellowish gray

(5Y 7/2), greenish gray (5GY 6/1) and light bluish 

gray (513 7/1) alternating, calcareous, slightly 

silty, moderately veil indurated. Unit contains a 

3-in. layer of clay at 8120.0 ft.

1827.3 3.3 Tuff, very light gray (N 8), noncalcareous, siliceous,

bedded, moderately well indurated. Unit contains 

a 2-in. layer of clay at 1825.7 ft.

1830.0 2.7 Clay, pale olive (10Y 6/2) and light olive gray (5Y

5/2), very calcareous, massive, moderately indur 

ated. Unit contains a 7-in. layer of slightly 

silty clay at 1827.3 ft.

1838.0 8.0 Clay, similar to clay at 1750.2 ft. Unit contains a

2-in. layer of very calcareous clay at 1832.1 ft.

1840.9 2.9 Sand, medium, slightly pebbly; yellowish gray (5Y 7/2),

very calcareous, medium bedded, poorly indurated to 

unconsolidated. Unit contains a 2%-in. layer of 

clay at 1838.0 ft.

1842.5 2.0 Sand, medium; light olive gray (5T 5/2) and pale olive

(10Y 6/2), slightly calcareous, massive, poorly 

indurated. Unit contains a 2^-in. layer of clay at 

1840.9 ft.



Depen Thickness Description 
(feet) (feet)

1351.0 3.1 No core. Cuttings suggest same as above.

1855.0 4.0 Clay, light olive gray (5Y 5/2) to moderate olive

brown (5Y 4/4), slightly calcareous, slightly 

silty, slightly sandy, massive, moderately indur 

ated. Unit contains some layers (up to %-in. 

thick) of very calcareous clay.

1858.0 3.0 Clay, white (N 9) to pale olive (10Y 6/2) and light

brown (SYR 6/4), very calcareous, slightly silty, 

massive, moderately indurated. Unit contains 

montmorillonite and hydrous mica.

1360.3 2.3 Silt, similar to silt at 1797.9 ft.

18;2.5 2.2 Clay, moderate brown (SYR 3/4), calcareous, massive,

fractured, 3liekensided, poorly indurated. Unit 

contains a 5%-in. layer of silty clay at 1852.0 

ft.

13t>8.5 5.0 Silt, pale olive (10Y 6/2) and light olive gray

(5Y 6/1), calcareous, massive, moderately indur 

ated. Unit contains some partings of slightly 

silty clay.

13.9.5 1.0 Clay, olive gray (5Y 4/1) and dark greenish gray

(5G 4/1), calcareous, massive, moderately indur 

ated.

Ioj9.9 0.4 Limestone, light greenish gray (5£ 8/1), very clayey,

bedded, well indurated.

1372.j 2.5 Clay, similar to clay at 1869.5 ft.

1332.0 9.5 No core. Cuttings suggest same as above.



!>Qpth  ' Thickness _ . ^. 
(feet) (feet) Oescriptxon

1885.4 3.4 Silt, similar to silt at 1368.5 ft. Unit contains a

1-in. layer of slightly silty clay at 1882.0 ft; 

unit also contains a 7-in. layer of sand at 

1332.1 ft.

1387.9 2.5 3and, very fine; light olive gray (5Y 6/1) and green 

ish gray (5CY 5/1), slightly calcareous, massive 

to faintly bedded, moderately indurated.

1338.4 0.5 Saad, fine to coarse, slightly granulitic; pale olive

(10Y 5/2) to yellowish gray (5Y 7/2), slightly 

calcareous, poorly sorted, massive, moderately 

indurated.

13C9.2 0.3 Sand, fine to medium; grayish orange (10YR 7/4),

noncalcareous, massive, moderately indurated.

1890.4 1.2 Clay, dark yellowish brown (10YR 4/2), calcareous,

silty, slightly sandy, massive, moderately indur 

ated.

1391.1 0.7 3and, fine; grayish orange (10YR 7/4) and light green 

ish gray (5£ 8/1), calcareous, massive, moderately 

indurated.

1392.5 1.5 iind, sinilar to sand at 1888.4 ft. Unit contains a

5-in. layer of calcareous sand at 1892.2 ft.



Depth  Thickness ^ . 
(feet) (feet) Description

1898.5 5.9 Sand, silt and clay (interbedded). Sand, fine, green 

ish gray (5GY 6/1), slightly calcareous, moderately 

indurated; silt, light olive gray (5Y 6/1), slight 

ly calcareous, moderately indurated; clay, moderate 

brown (5YR 4/4), slightly calcareous, slightly silty, 

moderately indurated. Unit is medium to thinly 

bedded.

1905.0 6.5 Sand, similar to sand at 1340.9 ft. Unit contains a

9-in. layer of slightly calcareous silt at 1904.2 

ft.

1906.1 1.1 Sand, fine to medium, slightly granulitic; moderate

brown (5YR 4/4), calcareous, massive, moderately 

indurated.

1913.0 6.9 No core. Cuttings suggest same as above.

1939.7 26.7 Sand, silt and clay (interbedded). Sand, fine to

medium, light brown (5711 6/4), moderate yellowish 

brown (10YR 5/4), pale yellowish brown (10YR 6/2) 

and yellowish gray (5Y 7/2), calcareous, moderate 

ly indurated; clay, dark reddish brown (IOR 3/4), 

slightly calcareous, slightly silty, moderately 

indurated; silt, moderate brown (SYR 4/4), dark 

yellowish brown (10YR 4/2) and moderate yellowish 

brown (IOYR 5/4), slightly calcareous, moderately 

indurated. Unit is medium bedded. Bedding dips 

30*.



(feet) (feet)
Thickness Description

1944.0 4.3 "o core. Cuttings suggest same as above.

1953.4 14.4 Sand, silt and clay ( interbedded) . Similar to unit

at 1939.7 ft. Unit is aedium bedded. Bedding

dips 30°. 

1960.0 1.6 Silt, light brown (SYR 5/5), slightly calcareous,

moderately indurated. 

L960.9 0.9 Sand, fine; yellowish gray (5Y 7/2), calcareous, mas

sive, moderately indurated. 

1971.3 10.9 Sand, silt and clay (interbedded). Similar to unit at

1939.7 ft. Unit contains some thin lenses and

blebs of white (£ 9) calcite. Unit is medium

bedded. Bedding dips 30*. 

1975.0 3.2 So core. Cuttings suggest that the lithology is

a clays tone. 

1994.1 19.1 Claystone, light brown (SYR 5/6) to grayish orange

(10YR 7/4), micaceous (biotite), calcareous, slight

ly silty, sandy, granulitic, slightly pebbly, massive,

moderately well indurated.

200-5.0 11.9 llo core. Cuttings suggest same as above. 

2015.9 9.9 Claystone, similar to unit at 1994.1 ft.



Thickness Description 
(feet) (feet) *

2018.3 2.9 Sandstone, sand and clay (interbedded). Sandstone,

fine- to medium-grained, yellowish gray (5Y 7/2) 

and white (N 9), arkosic, very calcareous, veil 

indurated; sand, fine to medium, yellowish gray 

(57 7/2), calcareous, moderately indurated; clay, 

moderate brown (5YR4/4), calcareous, slightly silty, 

moderately indurated. Unit is medium bedded.

2023.6 4.3 Silt, moderate yellowish brown (10YR 5/4) to grayish

orange (10YR 7/4) to pale yellowish brown (10YR 

6/2), calcareous, slightly sandy, massive, moder 

ately indurated. Unit contains some blebs of 

white (N 9) calclte.

2024.9 1.3 Sand, fine to coarse, granulitic, slightly pebbly;

grayish orange (10YR 7/4), very calcareous, poorly 

sorted, massive, moderately indurated. Unit grades 

into next lower unit imperceptibly.

2025.7 0.8 Claystone, grayish orange (10TR 7/4) to moderate

brown (5YR4/4), micaceous (biotite), calcareous, 

sandy, slightly granulitic, slightly pebbly, mas 

sive, moderately indurated.

2027.6 1.9 Silt, light olive gray (5Y 6/1), calcareous, slightly

sandy, massive, moderately indurated.



Descriptlon
2031.2 3.6 Clay, pale yellowish brown (10YR 6/2), moderate brown

(5YR 3/4) and yellowish gray (5Y 7/2), slightly 

calcareous, silty, bedded, moderately indurated. 

Unit contains a 3% -in. layer of very calcareous 

sand at 2030.1 ft; unit also contains a 7-in. layer 

of silt at 2030.5 ft. Blebs of yellowish gray 

(5Y 7/2) silt give unit mottled appearance.

2032.7 1.5 Sand, fine to coarse; grayish orange (10YR 7/4) and

yellowish gray (5Y 7/2), calcareous, massive, 

moderately indurated. Unit contains a 5-in. layer 

of clay at 2031.2 ft.

2037.0 4.3 No core. Cuttings suggest same as above.

2038.2 1.2 Silt, yellowish gray (5Y 7/2) and grayish orange (10YR

7/4), calcareous, moderately indurated. Unit con 

tains a 1-in. layer of clay at 2038.1 ft.

2039.2 1.0 Sandstone, very fine-grained; yellowish gray (5Y 7/2),

slightly calcareous, massive, well indurated.

2040.1 0.9 Silt, similar to silt at 2023.6 ft.

2041.6 1.6 Claystone, similar to claystone at 2025.7 ft.

2044.0 2.3 Silt, grayish orange (10YR 7/4) and light brown (5YR

5/6), calcareous, slightly sandy, massive, moder 

ately indurated.

2045 -2 1.2 Sand, fine to medium; pale yellowish brown (10YR 6/2)

and yellowish gray (5Y 7/2), massive, moderately 

Indurated.

 n fy



(feat) (feet)
Thickness Description

2046.3 1.1 Silt, grayish orange (10YR 7/4) and moderate brown

(5YJ14/4), calcareous, slightly sandy, massive, 

moderately indurated.

2043.7 2.4 Clay a tone, similar to clay stone at 2025.7 ft.

2052.1 3.4 Silt, similar to unit at 2044.0 ft.

2053.6 11.5 Clays tone, dark yellowish brown (10YR 4/2), moderate

yellowish brown (10JJL 5/4) and moderate brown 

(5YR 3/4), micaceous (biotite), calcareous, silty, 

sandy, granulitic, slightly pebbly, massive, moder 

ately well indurated.

2069.0 5.4 No core. Cuttings suggest same as above.

2083.9 14.9 Sand, fine to coarse, granulitic, slightly pebbly;

grayish orange (10YR 7/4) to light brown (5YR 

5/6), calcareous, poorly sorted, massive to faintly 

bedded, moderately indurated. Unit contains a 

5-in. layer of silt at 2071.5 ft.

2086.2 2.3 Silt, clay and sand ( interbedded) . Silt, moderate

brown (5YR 4/4), micaceous (biotite), calcareous, 

massive, moderately indurated; clay, moderate 

brown (SYR 3/4), calcareous, slightly silty, slight 

ly sandy, moderately indurated; sand, fine to coarse, 

pale yellowish brown (IOTR 6/2) and light greenish 

gray (5G7 8/1), calcareous, moderately indurated.

2087.8 1.6 Silt, similar to sand at 2038.2 ft. Unit contains a

4- in. layer of calcareous, .clayey sand at 2087.5 ft.



Depch- -Thickness
(feet) (feet) Description

2089.3 1.5 Sand, similar to sand at 2024.9 ft. Unit contains a

5-in. layer of silt at 2087.8 ft.

2C90.5 1.2 Sand, similar to sand at 2032.7 ft. Unit contains a

2-in. layer of silt at 2089.3 ft.

2091.4 0.9 Siltstone, very pale orange (10YR 8/2), grayish

orange (10YR 7/4) and dark yellowish orange (10YR 

6/6), very calcareous, massive, moderately veil 

indurated.

2092.2 0.8 Silt, similar to silt at 2038.2 ft.

2099.0 6.8 No core. Cuttings suggest same as above.

2104.4 5.4 Sand, similar to sand at 2083.9 ft. Unit contains a

2%-in. layer of clay at 2099.0 ft; unit also contains 

a 2-in. layer of sandstone at 2099.2 ft.

2106.8 2.4 Sand, fine to coarse, slightly granulitic; light olive

gray (5Y 6/1), calcareous, massive, moderately 

indurated.

2108.3 2.0 Silt, yellowish gray (5Y 7/2), calcareous, massive,

moderately indurated. Unit contains a 6-in. layer 

of clay at 2108.3 ft.

2110.3 1.3 Sand, fine to coarse; light brown (SYR 6/4), calcareous,

poorly sorted, massive, moderately indurated. Unit 

contains a 2^-in. layer of sand at 2108.8 ft.

2111.3 1.0 Clay*tone, moderate brown (SYR 4/4), micaceous (bio-

tite), slightly calcareous, sandy, slightly granu 

litic, massive, moderately indurated.



Description (feet) (feet)

2113.1 1.8 Sand, fine to coarse, slightly granulitic; moderate

brown (5YR 4/4), slightly calcareous, poorly 

sorted, massive, moderately indurated.

2114.2 1.1 Claystone, similar to clayatone at 2111.3 ft.

2129.0 14.8 No core. Cuttings suggest same as above.

2130.0 1.0 Sand, fine; yellowish gray (5Y 7/2), calcareous,

massive, raodarataly indurated.

2159.0 29.0 No core. Cuttings suggest same as above.

2160.0 1.0 Claystone, light olive gray (5Y 5/2), calcareous,

massive, well indurated.

2161.0 1.0 Sand and clay (alternating). Sand, fine to coarse,

granulitic, yellowish gray (5Y 7/2), calcareous, 

poorly sorted, nassive, moderately indurated; 

clay, dark yellowish brown (10YR4/2), noncalcar- 

eous, massive, moderately indurated.

2174.0 13.0 No core. Cuttings suggest same as above.

2179.2 5.2 Sand, fine to coarse; pale olive (10Y 6/2), moderate

yellowish brown (10YR 5/4) and moderate brown 

(SYR 4/4) alternating, calcareous, medium bedded, 

moderately indurated. Unit coitains some layers 

(up to 3-in. thick) of slightly silty clay. Bedding 

dips 15*.



^pc.T1 Thickness Description 
(feet) (feet)

:150.2 1.0 Silt, sixilar to silt at 2045.3 ft.

:l?3.3 3.6 Sand, fine to coarse, granulitic; dark yellowish

brown (10YR 4/2) to pale yellowish brown (10YR 

6/2), calcareous, poorly sorted, massive, moder 

ately indurated. Unit contains a 9-in. layer of 

clayey sand at 2130.2 ft.

218^.2 2.4 Silt, light brown (5YR 5/5), calcareous, slightly

sandy, massive, moderately indurated. Unit con 

tains a 1%-in. layer of sand at 2183.8 ft.

2188.5 2.3 Sand, sirailar to sand at 2179.2 ft.

2190.0 1.5 tfo core. Cuttings suggest same as above.

2191.0 1.0 Silt, similar to unit at 2103.8 ft.

2253.0 62.0 No core. Cuttings suggest that the lithology is

an arkosie, sand, with some interbeds of silt 

and clay.

2233.0 30.0 Not cored. Cuttings suggest same as above.

2293.0 15.0 No core. Cuttings suggest same as above.

2328.0 (TD) 30.0 Not cored. Cuttings suggest same as above.



Four Corners No. 3

Depth!/ Thickness 
(feet) (feet)

Description

106.0 106.0 No core. Cuttings suggest that the lithology is an

arkosic sand, with some layers of silt and clay.

166.0 60.0 No core. Cuttings suggest same as above.

172.5 6.5 Sand, medium to coarse, granulitic, slightly pebbly;

grayish orange (10YR 7/4) and dark yellowish orange 

(10YR 6/6), poorly sorted, massive, moderately 

indurated.

196.0 23.5 No core. Cuttings suggest same as above.

198.1 2.1 Sand, similar to 172.5 ft.

228.0 29.9 No core. Cuttings suggest same as above.

229.0 1.0 Sand, similar to 172.5 ft.

258.0 29.0 No core. Cuttings suggest same as above.

259.0 1.0 Claystone, dark yellowish orange (10YR 6/6), micaceous

(biotite), sandy, slightly granulitic, slightly 

pebbly, massive, moderately veil indurated.

288.0 29.0 No core. Cuttings suggest that the lithology is an

arkosic sand, with some thin layers of silt and 

clay.

288.5 0.5 Sand, similar to sand at 172.5 ft.

318.0 29.5 No core. Cuttings suggest same as above.

318.5 0.5 Sand, similar to sand at 172.5 ft.

343.0 29.5 No core. Cuttings suggest same as above.

350.0 2.0 Sand, similar to sand at 172.5 ft.

I/ to bottom of unit described. t)P~ . ,. v^ry HIT*
Thi* f 'i". v.' .-\ for '~



feet)

.33.0

J34.0

^13.0

415.0

443.0

444.0

474.0

475.0

504.0

509.0

534.0

535.5

554.0

557.0

594.0

599.5

609.0

611.5

625.0

Thickness 
(feet)

33.0

1.0

29.0

3.0

27.0

1.0

30.0

1.0

29.0

5.0

25.0

2.5

27.5

3.0

27.0

5.0

9.5

2.5

13.5

Description

No core. Cuttings suggest same as above.

Sand, similar to sand at 172.5 ft.

No core. Cuttings suggest same as above.

Sand, similar to sand at 172.5 ft.

No core. Cuttings suggest same as above.

Sand, similar to sand at 172.5 ft.

No core. Cuttings suggest same as above.

Sand, similar to sand at 172.5 ft.

No core. Cuttings suggest same as above.

Sand, fine to coarse, granulitic, pebbly; grayish

orange (10YR 7/4), poorly sorted, poorly indurated

to unconsol idat ed.

No core. Cuttings suggest same as above.

Sand, similar to sand at 509.0 ft. Unit contains

a 3%-in. layer of slightly sandy silts tone at

536.2 ft, with bedding in this unit dipping 5*.

No core. Cuttings suggest same as above.

Sand, similar to sand at 509.0 ft.

No core. Cuttings suggest same as above.

Sand, similar to sand at 509.0 ft.

No core. Cuttings suggest same as above.

Sand, similar to sand at 509.0 ft.

No core. Cuttings suggest same as above.

/ Oo



Thickness Description 
(feet) (feet) K

633.2 8.2 Claystone, yellowish gray (5Y 7/2), micaceous (bio-

tite), slightly sandy, granulitic, pebbly, massive, 

fractured, slickensided, moderately well indurated.

640.0 6.8 No core. Cuttings suggest same as above.

642.5 2.5 Clay3tone, similar to claystone at 633.2 ft.

643.5 1.0 Clay, pale yellowish orange (10YR 8/6) and yellowish

gray (5Y 7/2) alternating, silty, thinly bedded 

to laminated, moderately indurated. Bedding dips 

25°.

647.0 3.5 Claystone, similar to claystona at 633.2 ft.

655.0 8.0 Clay, pale yellowish orange (10YR 8/6) and white (N 9)

alternating, calcareous, tuffaeeous, bentonitic, 

silty, thinly bedded to laminated, moderately Indur- 

ated. Bedding dips from 20° to 40°.

659.0 4.0 Sand, very fine; moderate yellow (5Y 7/6) and light

olive gray (5Y 6/1), very calcareous, faintly bed 

ded, moderately indurated. Unit contains some thin 

1-in. layers of clay.

6fiO«3 1.3 Clay, pale yellowish orange (10YR 8/6) and white (N 9)

alternating, calcareous, silty, thinly bedded, 

moderately indurated. Bedding dips 25°.

665 - 6 5.3 Sand, fine; grayish yellow (5Y 8/4) and white (N 9),

calcareous, faintly bedded, moderately indurated.

685.0 19.7 NO core. Cuttings suggest same as above.



Description

683.8 3.8 Sand, fine to coarse; moderate yellow (5Y 7/6), yellow

ish gray (5Y 7/2) and white (N 9), calcareous, 

massive, poorly indurated.

'97.9 9.1 Clay, moderate yellow (5Y 7/5), yellowish gray (5Y

7/2) and moderate reddish brown (10YR4/6), calcar 

eous, slightly silty, medium to thinly bedded, 

moderately indurated. Bedding dips 15 *.

699.2 1.3 Sand, very fine; yellowish gray (5Y 7/2), calcareous,

slightly silty, bedded, poorly indurated.

700.9 1.7 Clay, dusky yellow (5Y o/l) and pale olive (10Y 6/2),

calcareous, slightly silty, bedded, poorly indur 

ated.

710.0 9.1 Sand, fine to medium; dark yellowish orange (10YR 6/6),

pale olive (10Y 6/2) and white (fl 9) alternating, 

medium to thinly bedded, moderately indurated. 

Bedding dips 25°.

711.3 1.3 Silt, dark yellowish orange (10YR 5/5), pale olive

(10Y 6/2) and white (N 9) alternating, calcareous, 

medium bedded, moderately indurated.

713.5 2.3 Sand, silt and clay (inter bedded). Sand, fine, dark

yellowish orange (10YR 6/6) and yellowish gray (5Y 

7/2), calcareous, bedded, moderately indurated; 

silt, dark yellowish orange (10YR 6/6) and yellow 

ish gray (5Y 7/2), calcareous, bedded, moderately 

indurated; clay, pale olive (10Y 5/2); slightly cal 

careous, slightly silty, moderately indurated. Bed 

ding dips 15°.



^ Thickness
-eet) (feet) Description

15.0 1.4 Clay, dark yellowish orange (10YR 6/6) and olive gray

(10Y 6/2), slightly calcareous, silty, bedded, 

moderately indurated.

716.2 1.2 Silt, pale yellowish orange (10YR 8/6) and yellowish

gray (5Y 7/2) alternating, calcareous, medium to 

thinly bedded, moderately to poorly indurated. 

Bedding dips 25°.

0.8 No core. Cuttings suggest same as above. 

2.4 Clay, pale yellowish orange (10YR 8/6), dark yellow- 

ish orange (10YR 6/6) and pale olive (10Y 6/2) 

alternating, calcareous, slightly silty, medium 

to thinly bedded, moderately indurated. Unit con 

tains three layers (3-in., 3%-in. and 2^-in. thick) 

of calcareous, clayey silt at 717.9 ft, 718.7 ft 

and 719.0 ft respectively. Bedding dips 20°.

748.3 28.9 Sand, very fine; pale yellowish orange (10YR 8/6),

dusky yellow (5Y 6/4) and pole olive (10Y 6/2), cal 

careous, slightly silty, medium bedded, moderately 

indurated. Unit contains some layers (up to 2-in. 

thick) of slightly calcareous, slightly silty clay.

749.0 0.7 No core. Cuttings suggest same as above.



Depthi/ Thickness Description 
(feet) (feet)

765.1 16.1 Sand, fine to medium; dark yellowish orange (10YR 6/6),

dark yellowish brown (10YR 4/2) and yellowish gray 

(5Y 7/2), calcareous, massive to medium bedded, 

moderately indurated. Unit contains a 8%-In. 

layer of slightly calcareous, slightly silty clay 

at 762.8 ft.

775.7 10.6 Clay, dark greenish gray (5GY 4/1), dark reddish

brown (10R 3/4) and pale olive (10Y 6/2), calcar 

eous, slightly silty, massive, faintly bedded, 

moderately indurated.

779.0 3.0 No core. Cuttings suggest same as above.

788.2 9.2 Clay, dark yellowish orange (10YR 6/6), dark reddish

brown (10R 3/4), yellowish gray (5Y 7/2) and green 

ish gray (5GY 6/1), slightly calcareous, slightly 

sandy, massive to faintly bedded, moderately indur 

ated. Unit contains a 2^-in. layer of very cal 

careous sand at 779.0 ft.

78*-3 1.1 Sand, medium to coarse; greenish gray (5GY 6/1), slight 

ly calcareous, massive, moderately Indurated.

801.9 12.6 Clay, greenish gray (5GY 6/1), dark yellowish orange

(10YR 5/5) and pale olive (10Y 6/2), slightly cal 

careous, silty, slightly sandy, massive to faintly 

bedded, moderately indurated. Unit contains some 

layers (up to 3-in. thick) of calcareous sand; unit 

also contains some layers (up to 3-in. thick) of 

calcareous silt.



Depth!7 Thickness Description 
(feet) (feet)

309.0 7.1 No core. Cuttings suggest same as above.

815.2 7.2 Clay, greenish gray (5GY 6/1), calcareous, massive to

faintly bedded, moderately indurated. Bedding 

dips from 25° to 32*.

818.0 1.8 Sand, medium; greenish gray (5GY 6/1), calcareous,

massive, moderately indurated.

831.8 13.8 Clay, similar to clay at 816.2 ft.

835.1 3.1 Sand, fine to coarse; very light gray (N 8) to green-

ish gray (5GY 6/1), calcareous, massive, moderate 

ly indurated.

842.8 8.4 Clay, grayish olive green (5GY 3/2) to greenish gray

(5GT 6/1), calcareous, silty, massive to faintly 

bedded, moderately indurated. Unit contains a 

7-in. layer of sandstone at 836.6 ft. Bedding 

dips 25°.

873.5 30.0 Clay, grayish olive green (5GY 3/2) to greenish

black (5G 2/1) to dark greenish gray (5GY 4/1), cal 

careous, pyritiferous, massive, fractured, slieken- 

sided, moderately indurated. Unit contains some 

flecks and blebs of white (N 9) calcite.

884.3 10.8 Clay, dark yellowish orange (10TO 6/6) to pale yellow 

ish orange (10YR 8/6), light brown (5TO 6/4), green 

ish gray (5GY 6/1) and white (N 9), slightly cal 

careous, limonitic, silty, massive to faintly bedded, 

fractured, moderately indurated. Bedding dips 25°.

_



894.4 10.1 Sandstone, fine-grained; moderate yellowish brown

(10YR 5/4) to dark yellowish orange (10YR 6/6), 

calcareous, silty, massive, moderately well indur 

ated. Unit contains some thin layers of white (N 

9) calcite.

904.0 9.6 Clay, light brownish gray (5YR 5/1), olive gray

(5Y 4/1) and greenish gray (SGY 6/1), calcareous, 

silty, massive to faintly bedded, slickensided, 

moderately indurated. Unit, contains a 4-in. layer 

of very fine-grained sandstone at 899.9 ft. 

Slickensided surfaces contain attapulgite.

912.9 8.9 Sand, similar to sand at 765.1 ft. Bedding dips 30.

926.1 13.2 Clay, similar to clay at 904.0 ft. Unit contains

some flecks and blebs of white (N 9) calcite. 

Bedding dips 30*.

927.0 0.9 Sandstone, medium-grained; light gray (N 7), very

calcareous, massive, well indurated.

931*0 4.0 Eo core. Cutting suggest same as above.

949 - 7 1-8.7 Clay, grayish olive green (5GY 3/2), grayish olive

(10Y 4/2), yellowish gray (5Y 7/2) and greenish 

gray (5GY 6/1) alternating, calcareous, slightly 

ailty, massive to laminated, fractured, slicken 

sided, moderately indurated. Unit contains « 7-in. 

layer of calcareous sandstone at 933.0 ft; unit 

also contains some lenses (up to %-in. thick) of 

white (N 9) calcite.



11
D«pth^' Thickness _ . . 
(feet) (feet) < Description

951.3 1.6 Sandstone, fine-grained; greenish gray (5GY 6/1),

calcareous, massive, moderately veil indurated.

959.6 8.3 Clay, dark greenish gray (5GY 4/1) and greenish gray

(5GY 6/1), calcareous, faintly bedded, moderately 

indurated. Unit contains a 3^-in. layer of sand 

stone at 955.5 ft; unit also contains numerous 
/

flecks and layers (up to 1/8-in. thick) of white 

Q! 9) calcite.

952.0 2.4 l*o core. Cuttings suggest same as above.

989.9 27.9 Clay, dark greenish gray (5GY 4/1), grayish olive

green (5GY 3/2), medium bluish gray (5£ 5/1) and 

greenish gray (5GY 5/1) alternating, calcareous, 

slightly silty, massive to faintly bedded, moder 

ately indurated. Unit contains occasional flecks 

of white (N 9) calcite. Bedding dips from 20* to 

35°. Unit contains montmorillonite and two zeolite 

minerals (analcime, rnordenita) at 976.0 ft. 

3.1 No core. Cuttings suggest same as above. 

24.3 Clay, similar to clay at 989.9 ft. Unit contains two 

layers (9-in. and 5-in. thick) of sand at 1012.5 

ft and 1015.3 ft respectively. 

5.7 No core. Cuttings suggest same as above.
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Thickness Description 
(feet) (feet),

1024.5 1.5 Sand, silt and clay (interbeddad). Sand, fine to

coarse, greenish gray (5GY 6/1), slightly cal 

careous, moderately indurated; silt, greenish gray 

(5G7 '/I), calcareous, moderately indurated; clay, 

greenish gray (5GY ^/l), calcareous, moderately 

indurated. Unit is thinly bedded.

1025.6 1.1 Clay, similar to clay at 816.2 ft. Unit dips 7°.

1027.1 1.6 Clay, olive black (5Y 2/1), olive gray (5Y 4/1)

and grayish olive green (5GY 3/2) alternating, 

calcareous, thinly bedded to laminated, moderately 

indurated.

1039.9 12.8 Clay, grayish olive green (5GY 3/2), light olive gray

(5Y 5/2), yellowish gray (5Y 7/2) and greenish gray 

(5GY 5/1) alternating, calcareous, silty, massive 

to thinly bedded, moderately indurated. Dip is 

variable and irregular, from 40* at top of unit 

to 20° at bottom.

1053.0 13.1 ITo core. Cuttings suggest same as above.

1054.3 1.3 Clay, grayish olive green (5GY 3/2), yellowish gray

(3Y 7/2) and white O 9) alternating, calcareous, 

silty, medium to thinly bedded, moderately indur 

ated. Bedding dips 20°.

1034.0 29.7 No core. Cuttings suggest same as ebove.

10S4.fi 0.3 Clay, greenish gray (5GY 6/1), calcareous, faintly

bedded, moderately indurated.

/ot



Thickness J t (feet) (feet) Description

1086.2 1.4 Siltstone, greenish gray (5GY 6/1) to light gray (N 7),

calcareous, faintly bedded, well indurated.

1087.5 1.3 Silt, very light gray (N 8), calcareous, moderately

indurated. Unit contains some thin lenses of 

calcareous clay.

\ 1093.1 5.6 Clay, dark greenish gray (5GY4/1), grayish olive
I
I green (5GY 3/2), yellowish gray (5Y 7/2) and green-
!

I ish gray (5G7 6/1) alternating, calcareous, silty,

medium to thinly bedded, moderately indurated. 

I Bedding dips from 12° to 20°.

[ 1094.2 1.1 Sand, fine to medium; yellowish gray (5Y 7/2), dark
t.
  yellowish orange (10YR 6/6) and pale olive (10Y

1 6/2), calcareous, moderately indurated.

[ 1114.0 19.8 No core. Cuttings suggest same as above.

; 1122.5 8.5 Sand, fine to medium; dark yellowish orange (10YR

6/6), pale yellowish orange (10YR 8/6), moderate 

red (5R 4/6), dark yellowish brown (10YR 4/2) and 

greenish gray (5GY 6/1) alternating, calcareous, 

moderately indurated. Bedding dips 20°. 

1126.5 4.0 Sand, silt and clay ( interbedded) . Sand, fine, yellow-

; ish gray (5Y 7/2), calcareous, moderately indurated;
\

silt, pale yellowish brown (10YR 6/2), calcareous, 

moderately indurated; clay, dark yellowish brown

\ (10YR 4/2) and moderate red (5R 4/6), slightly cal

careous, slightly silty, moderately indurated. Bed 

ding dips 30°. Unit Is thinly bedded.



^ Thickness Description 
(feet) (feet)

1135.0 8.5 No core. Cuttings suggest same as above.

1139.1 4.1 Sand and clay (alternating). Sand, fine, yellowish

gray (5Y 7/2), calcareous, moderately indurated; 

clay, dark yellowish brown (10YR 4/2) and moder 

ate red (5R 4/6), slightly calcareous, slightly 

silty, moderately indurated. Unit is thinly bedded.

1144.1 5.0 Sand, fine; grayish orange pink (5YR 7/2), yellowish

gray (5J. 7/2) and dusky yellow (5Y 5/4), calcareous, 

medium to thinly bedded, moderately to poorly indur 

ated.

1153.0 3.9 No core. Cuttings suggest same as above.

1175.0 23.0 Sand, similar to sand at 1144.1 ft. Unit contains a

6%-in. layer of clay at 1155.3 ft.

1183.0 7.0 No core. Cuttings suggest same as above.

1200.0 17.0 Sand, fine; moderate red (5R4/6), pale yellowish

brown (10YR 6/2), grayish olive green (5GY 3/2) 

and very light gray (£ 3) alternating, calcareous, 

medium to thinly bedded, cross-bedded, moderately 

indurated. Bedding is slightly contorted.

1206.2 6.2 Silt, moderate red (5R 4/6), pale yellowish brown

(10YR 5/2), grayish olive green (5GT 3/2) and very 

light gray (N 8) alternating, calcareous, medium to 

thinly bedded, cross-bedded, moderately indurated.

IIC



DepthJL' Thickness
(feet) (feet) Description

1212.2 6.0 Clay, moderate red (5R 4/5), pale yellowish brown

(10YR 6/2), grayish olive green (5GY 3/2) and very 

light gray (N 8) alternating, calcareous, sandy, 

very silty, thinly bedded to laminated, moderately 

indurated.

1213.0 2.8 No core. Cuttings suggest same as above.

1226.9 11.9 Claystone, greenish gray (5GY 6/1), greenish black

(5GY 2/1), light olive gray (5Y 6/1) and moderate 

brown (5YR 3/4) alternating, slightly calcareous, 

slightly silty, medium to thinly bedded, fractured, 

slickensided, well indurated. Unit contains some 

layers (up to 1-in. thick) of sandstone.

1247.0 20.1 No core. Cuttings suggest same as above.

1256.3 9.3 Sand, fine; pale yellowish orange (107R 8/5), moder 

ate red (5R 5/4) and yellowish gray (5Y 7/2), cal 

careous, medium to thinly bedded, moderately indur 

ated. Unit contains a 2^-in. layer of clay at 1248.5 

ft. Bedding dips 30*.

1258.1 1.8 Tuff, white (N 9), micaceous (biotite), slightly

calcareous, bedded, moderately indurated.

1279.0 20.9 No core. Cuttings suggest that the lithology is

a sand with some thin layers of silt and clay.



Thickness Description 
(feet)

1282.0 3.0 Clay, grayish olive green (5GY 3/2) and greenish gray

(5GY 6/1) alternating, calcareous, very silty, 

thinly bedded, cross-bedded, moderately indurated. 

Bedding dips 30°.

1282.9 0.9 Sandstone and siltstone (alternating). Sandstone, fine- 

to medium-grained, yellowish gray (5Y 7/2), very 

calcareous, veil indurated; siltstone, greenish gray 

(5GY 3/1), calcareous, moderately well indurated. 

Unit is thinly bedded.

1289.9 7.0 Sand, very fine; dark yellowish orange (10YR 6/6),

light olive gray (5Y 5/1) and pale olive (10Y 6/2) 

alternating, calcareous, thinly bedded to laminated, 

moderately indurated. Unit contains a 9%-in. layer 

of clay at 1282.9 ft.

1295.0 5.1 No core. Cuttings suggest same as above.

1317.6 22.6 Sand, fine; yellowish gray (5Y 7/2) and pale olive

(ICY 6/2), calcareous, medium to thinly bedded, mod 

erately to poorly indurated. Unit contains some 

thin layers (up to ^-in. thick) of clay; unit also 

contains a 3^-in. layer of clay at 1301.4 ft.

*^2**° 6 «4 No core. Cuttings suggest same as above.

1325.1 l.l Claystone, pale olive (10Y 6/2) to grayish olive (1GY

4/2), slightly calcareous, silty, massive, well 

indurated.



 » I  

Depthi' Thickness _ . . 
(feet) (feet) Description

1331.6 6.5 Sandstone, fine- to medium-grained, yellowish gray

(5Y 7/2) and greenish gray (5GY 6/1), calcareous, 

massive to medium bedded, moderately veil indur 

ated.

1332.5 0.9 Claystone, similar to claystone at 1325.1 ft.

1332.7 0.2 Analcime, white (N 9), bedded.

1335.4 2.7 Siltstone, grayish olive (10Y 4/2) and greenish gray

(5GY 6/1) alternating, slightly calcareous, medium 

to thinly bedded, moderately well indurated.

1336,2 0.8 Claystone, similar to claystone at 1332.5 ft.

1354.0 17.8 No core. Cuttings suggest same as above.

1354.9 0.9 Claystone, similar to claystone at 1332.5 ft.

1356.1 1.2 Siltstone, greenish gray (5GY 6/1), calcareous, mas 

sive, moderately well indurated.

1374.0 17.9 No core. Cuttings suggest same as above.

1393.7 19.7 Clay, grayish olive (10Y 4/2), pale olive (10Y 6/2)

and medium gray (N 5) alternating, calcareous, 

slightly silty, thinly bedded to laminated, mod 

erately indurated. Bedding is slightly contorted, 

the dip irregular.

1394.0 0.3 No core. Cuttings suggest same as above.

1405.0 11.0 Clay, brownish gray (5YR 4/1), grayish olive (10Y 4/2)

and yellowish gray (5Y 7/2) alternating, calcareous, 

very silty, slightly sandy, thinly bedded to lami 

nated, moderately Indurated.



^ Thickness Description 
(feet) (feet) K

1419.0 14.0 No core. Cuttings suggest same as above. 

1448.0 29.0 Clay, similar to clay at 1405.0 ft. Unit contains

numerous thin layers of silt; unit also contains 

two 2-in. layers of very calcareous sandstone at 

1427.5 ft and 1440.0 ft respectively. Ufcit con 

tains montmorillonite, analcime, hydrous mica 

and chlorite at 1430.0 ft.

1450.0 2.0 No core. Cuttings suggest same as above. 

1473.9 2S.9 Clay, grayish olive (10Y 4/2) to brownish gray (5YR

4/1) and dark greenish gray (5GY 4/1), slightly 

calcareous, slightly silty, faintly bedded, moder 

ately indurated. Unit contains some flecks and 

layers (up to 3/4-in. thick) of white QI 9), 

crystalline colemanite; unit also contains anal- 

cime and chlorite. Borax and halite present in 

water-soluble fraction.

1481.0 2.1 No core. Cuttings suggest same as above. 

1521.4 40.4 Clay, similar to clay at 1478.9 ft. Unit contains

numerous flecks and thin lenses of white (N 9), 

crystalline colemanite; unit also contains numer 

ous thin layers of silt. Unit contains analcime, 

hydrous mica, and chlorite at 1515.0 ft. Bedding 

dips 5*.

U29 ' 7 8 - 3 stlt > ?al« olive (10Y 6/2) and grayish olive (10Y

4/2) alternating, calcareous, slightly sandy, thin 

ly bedded to laminated, moderately indurated. Red 

ding dips from 50* to 60*.



Deothi/ Thickness _ . _. 
(tet) (feat) Description

1540.0 10.3 No core. Cuttings suggest same as above.

1555.0 15.0 Silt and clay (alternating). Silt, yellowish gray

(5Y 7/2), calcareous, moderately indurated; clay, 

light olive gray (5Y 5/2), grayish olive (10Y 4/2) 

and dark greenish gray (5GY 4/1), slightly calcar 

eous, slightly silty, moderately indurated. U:it 

is medium to thinly bedded. Bedding dips 40*.

1570.0 14.0 No core. Cuttings suggest same as above.

1573.1 3.1 Silt, light brown (5YR 6/1) and yellowish gray (5Y

7/2), very calcareous, thinly bedded to laminated, 

moderately indurated. Dip is irregular, from 15° 

to 20*.

1601.0 27.9 No core. Cuttings suggest same as above.

1324.2 23.2 Clay, grayish olive (10Y 4/2) and medium bluish gray

(5B. 5/1), calcareous, silty, massive to thinly
 

bedded, locally laminated, cross-bedded, moderately 

indurated. Unit contains numerous thin layers of 

silt. Unit contains analcime, hydrous mica, and 

chlorite at 1621.0 ft.

1664.0 31.0 Silt and clay (alternating). Silt, pale olive (10Y

6/2) and yellowish gray (5Y 7/2), calcareous, 

bedded, moderately indurated; clay, grayish olive 

(10Y4/2), calcareous, siity, moderately indurated. 

Unit is thinly bedded to laminated. Dip is Irregu 

lar, from 5* to 15*.

II



(feet) (feet)
Thickness Description

1592.7 28.7 Clay, similar to clay at 1624.2 ft. Unit contains a

6 -in. layer of sandstone at 16S5.5 ft; unit also 

contains sons thin layers of silt. Unit contains 

analcime, hydrous mica, and chlorite at 1676.0 ft.

1696.0 3.3 Mo core. Cuttings suggest same as above.

1712.2 16.2 Clay, dark gray (£ 3), grayish olive (107 4/2) and

moderate yellow (57 7/6), calcareous, thinly bed 

ded, fractured, slickensided, moderately indurated, 

with coatings of realgar and orpiment along bed 

ding planes. Unit contains a 8%-in. layer of 

silts tone at 1701.5 ft; unit also contains some 

flecks and lenses (up to 1-iu. thick) of white 

(N 9) calcite. Uo.it contains analcime, hydrous 

mica, and iron sulphides at 1700.0 ft.

1728.0 11.8 No core. Cuttings suggest sama as above.

1734.0 5.0 Clay, similar to clay at 1712.2 ft. Unit contains a
 

5-in. layer of sandstone at 1731.5 ft; unit also 

contains soroa thin layers of silt.

1760.0 26.0 No core. Cuttings suggest that the lithology is an

arkosic, fine sand and silt, with some thin layers 

of clay.

1761.5 1.5 Siltstone, light olive gray (5Y 6/1) and moderate

brown (5YS 3/4), calcareous, slightly sandy, medium 

to thinly bedded, moderately well indurated.



:epthi Thickness Description 
(feet) (feet)

1791.0 29.5 Ho core. Cuttings suggest same as above. 

1793.9 2.9 Silt and clay (alternating). Silt, light brown (5YR

6/4), pale yellowish brown (10YR 6/2) and pale 

olive (IOY 6/2) alternating, calcareous, moderate 

ly indurated; clay, light brownish gray (SYR 6/1), 

light brown (SYR 6/4), pale yellowish brown (1QYR 

6/2) and pale olive (IOY 6/2) alternating, calcar 

eous, slightly silty, moderately indurated. Unit 

is thinly bedded. 

1795.1 1.2 Sandstone, fine- to medium-grained; greenish gray

(5GY 6/1), noncalcareous, medium bedded, moderately 

well indurated. Unit contains a 2-in. layer of 

sandstone at 1794.9 ft.

1824.0 28.9 No core. Cuttings suggest same as above. 

1825.0 1.0 Silt and clay (alternating). Silt, greenish gray

(5GY 6/1), calcareous, moderately indurated; clay, 

grayish olive (IOY 4/2), calcareous, slightly silty, 

moderately indurated. Bedding is slightly contorted.

1825.8 0.8 Sandstone, fine- to medium-grained; grayish green (10GY

5/2), very calcareous, massive, moderately well 

indurated.

3-3 Silt and clay (alternating). Silt, pale olive (IOY 

6/2) and greenish gray (5GY 6/1), calcareous, 

moderately indurated; clay, dark greenish gray (5GY 

4/1) and grayish olive (10Y 4/2), calcareous, slight 

ly silty, moderately indurated. Bedding is slightly 

contorted.

IH



Deptfai' Thickness _ . . . 
(feet) (feet) Description

1S56.0 25.9 No core. Cuttings suggest same as above.

1857.3 1.3 Sand, fine to coarse; greenish gray (5GY 6/1), cal 

careous, massive, poorly indurated to unconsoli- 

dated.

1858.3 1.0 Conglomerate. Numerous subrounded cobbles (quartz

monzonitic) in a groundmass of greenish gray 

(5GY -5/1), slightly calcareous, fine to coarse, 

massive, moderately indurated sand.

1888.0 29.7 No core. Cuttings suggest same as above*

1889.0 1.0 Conglomerate, similar to conglomerate at 1858.3 ft.

1904.0 15.0 No core. Cuttings suggest same as above.

1905.0 1.0 Conglomerate, similar to conglomerate at 1858.3 ft.

1920.0 15.0 No core. Cuttings suggest same as above.

1940.0 20.0 Not cored. Cuttings suggest same as above.

1941.0 1.0 Conglomerate, similar to conglomerate at 1858.3 ft.

1945.0 4.0 No core. Cuttings suggest same as above.

2033.0 88.0 Not cored. Cuttings suggest sama as above.

2034.0 1.0 Conglomerate, similar to conglomerate at 1358.3 ft.

2043.0 9.0 No core. Cuttings suggest same as above.

2100.0 57.0 Not cored. Cuttings suggest same as above.

2101.0 1.0 Conglomerate, similar to congloaerate at 1858.3 ft.

2106.0 5.0 No core. Cuttings suggest same as above.

2139.0 33.0 Not cored. Cuttings suggest same as above.

2140.2 1.2 Conglomerate, similar to conglomerate at 1658.3 ft.



Deptbi/ Thickness Description 
(feet) (feet) K

2147.0 6.8 No core. Cuttings suggest same as above*

2209.0 62.0 Not cored. Cuttings suggest same as above.

2226.9 17.9 Sand, fine to medium; greenish gray (5G7 5/2) and very

light gray (N 8), calcareous, massive to medium 

bedded, moderately indurated. Unit contains some 

thin layers of clay.

2239.0 12.1 No core. Cuttings suggest same as above.

2240.0 1.0 Claystone, grayish olive (10T 4/2) to yellowish gray

(57 7/2), very calcareous, slightly sandy, massive, 

moderately veil indurated.

2241.0 1.0 Sandstone, fine-grained; greenish gray (5G7 6/1) to

light gray (N 7), very calcareous, bedded, well 

indurated. Bedding dips 25*.

2245.5 4.5 Sandstone, fine- to coarse-grained, granulitic; light

bluish gray (5J5 7/1) to greenish gray (5GY 6/1), 

calcareous, poorly sorted, massive, well indurated. 

Unit contains a 3^-in. layer of sandstone at 2244.8 

ft.

2247.3 1.8 Sand, fine to coarse, granulitic, slightly pebbly;

grayish green (5G 5/2) to moderate blue green (5BG 

4/6), very calcareous, poorly sorted, massive, moder 

ately well indurated.

2269.0 21.7 No core. Cuttings suggest same as above.

2270.0 1.0 Sand, similar to sand at 2247.3 ft.



Thickness Description 
(feet)

34.0 No core. Cuttings suggest same as above. 

1.0 Sand, similar to sand at 2247.3 ft. Unit contains a

thin layer of sandstone at 2304.5 ft. 

31.0 No core. Cuttings suggest same as above. 

65.0 Not cored. The predominant lithology is probably a

pebble and cobble (quartz monzonitic) conglomerate 

with some layers of sand. Lithologies are based 

on cuttings and drilling characteristics.

2402.0 1.0 Sandstone, fine- to raedium-graineds light brownish

gray (5TR 5/1) and greenish gray (5GY 6/1) alter 

nating, calcareous, medium to thinly bedded, 

moderately veil indurated.

2403.0 UO Conglomerate, similar to conglomerate at 1858.3 ft.

2421.0 18.0 No core. Cuttings suggest same as above*

2522.0 101.0 Not cored. Tfr.e predominant lithology is probably a

pebble and cobble (quartz monzonitic) conglomerate, 

with some layers of sand. Lithologies are based on 

cuttings and drilling characteristics.

2524.0 2.1 Sand, very fine; dark greenish gray (5GY 4/1) and

greenish gray (5G7 5/1) alternating, calcareous, 

silty, medium to thinly bedded, moderately indurated. 

Unit contains a 3-in. layer of sandstone at 2522.0 

ft. Bedding is contorted.



Thickness Description 
(feet) (feet)

:5:5.0 1.0 Sandstone, similar to sandstone at 2245*5 ft. Unit

contains a 2-ia. layer of sand at 2524.8 ft.

2553.0 28.0 No core. Cuttings suggest same as above.

2556.1 3.1 Claystone, dark gray (N 3), medium bluish gray (5.B

5/1), grayish olive green (5GY 3/2) and light olive 

gray (5Y 6/1) altercating, calcareous, slightly 

silty, thinly bedded to laminated, moderately veil 

indurated.

2557.7 1.6 Silt and clay (interbedded). Silt, greenish gray

(5GY6/1), calcareous, moderately indurated; 

clay, dark greenish gray <5G 4/1), alightly cal 

careous, alightly silty, moderately indurated. 

Unit is medium to thinly bedded.

2565.0 7.3 Claystone, aimilar to claystone at 2556.1 ft. Unit

contains hydrous mica.

2553.0 (TD) 3.0 No core. Cuttings suggest same aa above.



Four Corners No. 4

Depttvi7 Thickness Description 
(feet) (feet)

306,0 306.0 Not cored. Cuttings suggest that the lithology is an

arkosic, slightly pebbly, slightly cobbly, fine to 

coarse sand, with some beds of silt and clay.

814.8 8.ft Sand, fine to medium, slightly granulitic; yellowish

gray (SY 7/2) to grayish orange (10YR 7/4), cal 

careous, massive, moderately indurated.

818.0 3.2 Sand, fine to medium; light brown (SYR 6/4) to moder 

ate yellowish brown (10YR 5/4), very calcareous, 

massive, moderately indurated. Unit contains un- 

oriented stringers of white (N 9) calcite.

819.6 1.6 Clay, moderate brown (SYR 3/4), noncalcareous, slight 

ly silty, moderately indurated.

820.9 1.3 Siltstone, grayish orange (10Y 7/4) to yellowish gray

(SY 7/2), noncalcareous, slightly sandy, massive, 

moderately well indurated.

822.0 1.1 Clay, similar to clay at 819.6 ft.

823.1 1.1 Sand, very fine; light olive gray (SY 5/2), slightly

calcareous, faintly bedded, moderately indurated. 

Unit contains some thin layers of noncalcareous 

clay.

824.1 1.0 Clay, similar to clay at 819.6 ft.

I/ to bottom of unit described.

Open File ^
This report is p^r^'JJ for conform- 
bocn edited or r;.. - "; standardssta 

d omenclature.



-aptft^ Thickness m . 
(feet) (feet) Description

826.3 2.2 Siltstone, light olive gray (5Y 5/2) to grayish orange

(10YR 7/4), calcareous, faintly bedded, moderately 

indurated. Unit contains some thin layers of clay.

830.3 4.0 Sand, similar to sand at 814.8 ft. Unit contains thin

layers of clay.

841.0 10.7 No core. Cuttings suggest same as above.

844.0 3.0 Sand, similar to sand at 814.8 ft.

845.4 1.4 Clay, dark reddish brown (10R 3/4) to moderate brown

(5JR 3/4), calcareous, slightly silty, slightly 

sandy, massive, moderately indurated. Unit con- 

tains numerous unoriented stringers of white (H 9) 

calcite.

855.3 9.9 Sand, similar to sand at 814.8 ft. Unit contains a

2^-in. layer of siltstona at 853.9 ft; unit also 

contains a quartz monzonitic cobble at 853.7 ft.

858.4 3.1 Siltstone, similar to siltstone at 820.9 ft. Unit

contains a 9^-in. layer of claystona at 856.9 ft 

with numerous blebs of white (N 9) calcite.

859.9 1.5 Clay, similar to clay at 845.4 ft. Unit contains

numerous blebs of white (II 9) calcite.

863.3 3.4 Siltstone, moderate brown (5TR 4/4) to light brown

(5YR 6/4), calcareous, slightly sandy, slightly 

granulitic, medium bedded, moderately well indurated. 

Unit contains some thin layers of slightly calcareous 

clay.



1 / 
' Thickness _ . (feet) (feet) De.cription

865.5 2.3 Sand, fine to ntsdiua, slightly granulitic; yellowish

gray (5Y 7/2) to pale olive (10Y 6/2), calcareous, 

poorly sorted, massive, moderately indurated. Unit 

contains a 7 -in. layer of very calcareous, very 

fine-grained sandstone at 865.0 ft.

872.0 6.4 No core. Cuttings suggest same as above.

S86.3 14.3 Sand, fine to medium, slightly granulitic; moderate

reddish brown (10R 4/6) to pale reddish brown (10R 

5/4) to moderate yellowish brown (10YR 5/4), very 

calcareous, massive, moderately indurated. Unit 

contains a 8-ln. layer of clays tone at 872.0 ft; 

unit also contains unoriented thin stringers and 

blebs of white (U 9) calcite.

383.6 2.3 Sand, very fine; whita (£ 9) and greenish gray (5GY

6/1) alternating, very calcareous, medium to thin 

ly bedded, moderately indurated. Unit contains a 

2-^-in. layer of clay at 888.2 ft.

902.0 13.4 No core. Cuttings suggest same as above.

904 -1 2.1 Clay, white (N 9), pale yellowish orange (10YR 8/6),

light brown (SYR 6/4) and grayish yellowish green 

(5CY 7/2) alternating, very calcareous, slightly 

sandy, medium to thinly bedded, moderately indurated. 

Unit contains a 6 -in. layer of sand.

907  * 3.3 Clay, grayish yellow green (5GY 7/2) to dusky yellow

groan (5GY 5/2), slightly calcareous, faintly bed- 

dad, fractured, sltckensided, moderately indurated.



Thickness Description 
(feet)

6.1 Sand, very fine; light gray (5GY 8/1) to very light 

gray (N 8), calcareous, medium to thinly bedded, 

cross -bedded, moderately indurated. Unit contains 

soce thin layers of clay.

5.6 Sand, fine to coarse, slightly granulitic; pale olive 

(10Y 6/2) to very light gray (N 8), calcareous, 

poorly sorted, massive, moderately indurated. 

Unit contains a 1-in. layer of sandstone at 919.0 

ft.

3.6 Silt and clay (alternating). Silt, light greenish 

gray (5GY 8/1), slightly calcareous, moderately 

indurated; clay, dusky yellow green (5GY 5/2) and 

grayish olive green (5GY 3/2), moderately indur 

ated, with some unoriented stringers of white (N 

9) calcite. Unit contains a 2 -in. layer of white 

(N 9) tuff at 919.6 ft. Unit is medium to thinly 

bedded.

0.7 Claystone, grayish yellow green (5GY 7/2), dusky

yellow green (5GY 5/2), grayish green (10GY 5/2), 

and white (N 9), calcareous, pebbly, massive, frac 

tured, slickensided, moderately indurated.



^' Thickness Tv »4*t.j_/./-' v , f x Description
(feat;) (feet) ^

927.2 3.8 Clay, dusky yellow green (5GY 5/2) to grayish yellow

green (5GY 7/2), calcareous, slightly sandy, slight 

ly granulitic, slightly pebbly, massive, moderately 

indurated. Unit contains a 5-in. layer of sand 

at 923.4 ft; unit also contains an unoriented 

cobble of siltstone at 924.5 ft.

931.0 3.3 :;o core. Cuttings suggest that the lithology is an

arkosic, fine to coarse sand.

932.0 1.0 Sandstone, white (N 9) and dark yellowish orange

(10Y3 6/3), quartzose, bedded, very well indurated.

950.0 18.0 Ito core. Cuttings suggest same as above. 

1207.0 257.0 . Not cored. Cuttings and the drilling characteristics

suggest that the lithology is the saoe as above.

1211 - 9 4.9 Sand, fine to coarse, slightly granulitic; dusky

yellow green (5GY 5/2) to grayish olive green 

(5GY 3/2), calcareous, poorly sorted, massive, 

moderately indurated.

1212 - 9 l -° Silt, dusky yellow green (5GY 5/2) to grayish olive

green (5GY 3/2), slightly calcareous, massive, 

moderately indurated.

l214 - 7 l - 3 Clay, similar to clay at 927.2 ft. Uhit contains an

unoriented cobble of siltstone at 1214.6 ft.



Deptir1 Thickness _ . . 
(fast) (feet) Description

1226.9 12.2 Sand, fine to medium, slightly granulitic, slightly

pebbly; dusky yellow green (5GY 5/2), calcareous, 

massive, moderately indurated. Unit contains a 

5-in. layer of clay at 1223.1 ft.

1232.3 5.4 Silt, similar to silt at 1212.9 ft. Unit contains

some thin layera of clay.

1237.0 4.7 No core. Cuttings suggest sane as above.

1237.C 0.3 Saiidstone, medium- to coarse-grained; dusky yellow

green (5GY 5/2) to grayish yellow green (5GY 7/2), 

very calcareous, well indurated.

1241.7 3.9 Clay, similar to clay at 927.2 ft.

1247.0 5.3 No core. Cuttings suggest same as above.

1202.2 15.2 Clay, dusky yellow green (5GY 5/2) to grayish olive

green (5GY 3/2) to grayish black (N 2), calcareous, 

slightly granulitic, slightly pebbly, slightly cobbly 

(quartz nionzonitic), massive, fractured, slicken- 

sided, moderately indurated.

12:' (*) - 2 4 -° 3aild / very fine; light greenish gray (5GY 3/1) to gray-

ish yellow green (5GY 7/2) to dusky yellow sreen 

(5CY 5/2), very calcareous, medium to thinly bedded, 

moderately indurated. Unit contains some unorient- 

ed stringers and partings of clay. Bedding is 

contorted. 

12 " 7 - Q 0-8 Ito core. Cuttings suggest same as above.
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Depth- Thickness no«.f*«Mmi, e >.\ /c ^\ Description(feet) (feet) r

1258.6 1.6 Clay, similar to clay at 1262.2 ft. Unit contains

a 5-in. layer of sand at 1267.0 ft.

1271.6 3.0 Clay and silt (alternating). Silt, grayish yellow

green (5GY 7/2) to dusky yellow green (5GY 5/2), 

very calcareous, moderately indurated; clay, dusky 

yellow green (5GY 5/2) to grayish olive green 

(5GY 3/2), calcareous, moderately indurated. Unit 

is medium bedded.

1277.8 6.2 Clay, similar to clay at 1262.2 ft. Unit contains

some thin lenses of silt; unit also contains some 

lenses and pods of calcite.

1280.3 2.5 Claystone, grayish olive green (5J5Y 3/2) to dusky

yellow green (5GY 5/2) to grayish black (N 2), 

calcareous, very silty, medium bedded to laminated, 

well indurated. Unit contains a 8-in. layer of 

sand at 1277.8 ft. Bedding dips less than 3°.

1282.4 2.1 Siltstone, greenish gray (5GY 6/1) to medium gray

(N 5), calcareous, massive, well indurated. Unit 

contains plant remains.

1284.2 1.8 Clay, similar to clay at 1262.2 ft. Unit contains

two 2^-In. layers of calcareous siltstone at 

1282.8 ft. and 1283.3 ft respectively. Unit con 

tains plant remains. Bedding dips 15*.



Deptnr- . Thickness _ . fc . 
(feet) (feet) Description

1285.9 1.7 Siltstone, similar to siltstone at 1282.4 ft. Unit

contains plant remains.

1287.9 2.0 Clay, similar to clay at 1262.2 ft. Unit contains

some thin layers of silt.

1289.4 1.5 Siltstone, greenish gray (5GY 6/1) and white (N 9),

calcareous, medium to thinly bedded, moderately 

veil indurated. Unit contains plant remains.

1289.45 0.05 Lignite.

1294.7 5.25 Siltstone, similar to siltstone at 1289.4 ft. Unit

contains a 3%-in. layer of claystone at 1291.9 ft. 

Unit contains plant remains.

1298.0 3.3 Clay, light gray (N 7), medium gray (N 5), grayish

black (N 2) and grayish olive green (5GY 3/2) al 

ternating, calcareous, slightly silty, medium to 

thinly bedded, fractured, slickensided, moderately 

indurated, with coatings of disseminated realgar 

along fracture faces. Unit contains a 7-in. layer 

of sand at 1297.2 ft. Bedding dips 30*.

1299.6 1-6 Siltstone, similar to siltstone at 1282.4 ft. Unit

contains a 2%-in. layer of clay at 1299.4 ft. Unit 

contains plant remains.

1301.1 1.5 Sandstone, white (N 9) to medium light gray (N 6)

to greenish gray (5GY 6/1), slightly calcareous, 

aoderately well indurated. Unit contains a 7-in. 

layer of silt at 1299.6 ft.

/ay



Deptb=- Thickness Description 
(feet) (feet)

130 ;.l 5.0 Clay, similar to clay at 1298.0 ft, with occasional

coatings of disseminated realgar and orpiment 

along bedding planes. Bedding dips 25°.

1308.5 2.4 Siltstone, similar to siltstone at 1289.4 ft. Unit

contains a 6-in. layer of calcareous, laminated, 

clay at 1308.0 ft, with some coatings of dissemi 

nated realgar and orpiment along bedding planes.

131:1.7 4.2 Sandstone, fine-graiaed; greenish gray (5GY 6/1) to

medium bluish gray (515 5/1) to dark gray Q[ 3), 

slightly calcareous, massive, moderately well 

indurated. Unit contains a 2^-in. layer of cal 

careous, laminated clay at 1312.5 ft, with some 

coatings of disseminated realgar and orpiment 

along bedding planes.

1312.8 0.1 Marl, yellowish gray (5Y 8/1), bedded, moderately

indurated. Unit dips 10°.

1314.0 1-2 Claystone, greenish gray (5GY 6/1) to dusky yellow

green (5GY 5/2) to dark gray (N 3), noncalcareoua, 

slightly silty, massive, moderately well indurated.

1315.5 1.5 Sandstone and siltstone (alternating). Sandstone, fine- 

to medium-grained, white (N 9) to greenish gray (5GY 

5/1), micaceous (biotite), calcareous, moderately 

well indurated; siltstone, greenish gray (5GY 6/1), 

slightly calcareous, moderately well indurated. 

Unit is medium to thinly bedded.



Thickness Description 
(reet) (feet) r

1313.3 3.3 Siltstone and clay (alternating). Siltstone, greenish

gray (5GY 6/1) to medium light gray (N 6), calcar 

eous, moderately indurated; clay, medium bluish 

gray (5B 5/1) and dusky yellow green (5GY 5/2) to 

light olive gray (5Y 6/1) alternating, calcareous, 

moderately indurated. Unit is thinly bedded.

1320.1 1.3 Claystone, similar to claystone at 1314.0 ft.

1323.8 3.7 Clay, yellowish gray (5Y 8/1), dusky yellow green

(5GY 5/2), grayish olive green (5GY 3/2) and brown 

ish black (SYR 2/1) alternating, calcareous, slight 

ly silty, thinly bedded to laminated, moderately 

indurated. Unit contains some blebs of white (N 

9) calcite. Bedding dips 40°.

1325.0 1.2 Silt, light gray (N 7) to medium bluish gray (5B 5/1),

slightly calcareous, slightly limonitic, medium 

to thinly bedded, moderately indurated.

1325.vi 0-8 Clay, grayish olive green (5GY 3/2) to greenish black

(5G 2/1), slightly calcareous, thinly bedded to 

laminated, fractured, slickensided, moderately indur 

ated. Unit contains a 1-in. layer of silt at 

1325.5 ft. Interval gives a medium positive test 

for 3 2 O^.

1326.2 0.4 Claystone, similar to claystone at 1320.1 ft.



^ Thickness Description 
(feet) (feet)

1329.0 2.3 lio core. Cuttir.gs suggest that the iithology is an

arkosic sand with some interbeds of silt and clay.

1332.2 3.2 Sand, silt and clay (interbedded). Sand, fine to

medium, greenish gray (5GY 6/1), calcareous, mod 

erately indurated; silt, greenish gray (5GY 6/1) 

to dusky yellow green, (5GY 5/2), calcareous, 

moderately indurated; clay, grayish olive green 6~<LT 3/*>)
media rn ^/uish^^o-y

A(5jj 5/1) and dark gray (N 3) alternating, slightly 

calcareous, slightly silty, moderately indurated. 

Unit contains a 8-in. layer of very fine-grained 

sandstone at 1331.5 ft. Unit gives a medium 

positive test for B-O-.

1334.7 2.5 Silt, greenish gray (5GY 6/1), pale olive (10Y 6/2)

and pale greenish yellov (107 8/2) a Iterating, 

calcareous, medium to thinly bedded, moderately 

iadurated. Unit contains a 3%-in. layer of very 

calcareous silts tor. e at 1334.4 ft, with plant 

remains and a molluscan fauna.

1337.4 2.7 Silt, greenish gray (5GY 6/1) to medium bluish gray

(513 5/1), calcareous, medium to thinly bedded, 

moderately indurated. Unit contains two layers 

(3^-in. and 5-in. thick) of very calcareous silt- 

stone at 1333.7 ft and 1336.5 ft respectively; unit 

also contains some thin layers of slightly silty 

clay. 2odding dips 1*.



Depthi/ Thickness Description 
(feet) (feet)

1359.2 21.8 Clay, olive gray (5Y 4/1), greenish black (5G 2/1),

medium bluish gray (5_B 5/1), brownish black (SYR 

2/1) and dark gray (N 3) alternating, calcareous, 

slightly silty, thinly bedded to laminated, moder 

ately indurated. Unit contains a 3%-in. layer of 

claystone at 1339.5 ft; unit also contains some 

thin layers of white (N 9) and yellowish gray (5Y 

8/1) crystalline colemanite in the lower 5 ft. 

Bedding dips 3* to 10*. In addition unit contains 

montmorillonite and hydrous mica.

1360.0 0.8 No core. Cuttings suggest same as above.

1361.3 1.3 Clay, greenish gray (5GY 6/1), light olive gray (5Y

6/1), brownish black (5YR 2/1), dusky yellow green 

(5G£ 5/2) and yellowish gray (5Y 8/1) alternating, 

calcareous, slightly silty, thinly bedded to lami 

nated, moderately indurated. Unit contains a 3%-in. 

layer of siltstone at 1360.0 ft.

1362.1 0.8 Siltstone, greenish gray (5GY 6/1), very calcareous,

bedded, moderately well indurated. Unit contains 

some thin layers of slightly silty clay. Unit 

gives a medium positive test for 8203.



Thickness _ . 
(feet) (feet) Description

1362.9 0.8 Silt and clay (alternating). Silt, greenish gray

(5GY 6/1), calcareous, moderately indurated; 

clay, greenish gray (5GY 6/1), olive gray (5Y 

4/1), medium bluish gray (5B> 5/1), and yellowish 

gray (5Y 8/1) alternating, calcareous, slightly 

silty, moderately indurated. Unit gives a med 

ium positive test for B-O,. Unit is thinly 

bedded to laminated.

1365.6 2.7 Siltstone, similar to siltstone at 1362.1 ft. Unit

contains two layers (5 -in. and 3% -in. thick) of 

clay at 1364.2 ft and 1364.8 ft respectively. Unit 

gives a medium positive test for 8203.

1369.1 3.5 Siltstone and clay (alternating). Similar to unit

at 1362.9 ft. Unit contains some thin layers of 

silt. Unit is thinly bedded to laminated.

1371.7 2.6 Clay, yellowish gray (5Y 8/1), greenish gray (5GY 6/1),

olive gray (5Y 4/1), brownish black (5YR 2/1) and 

dark gray (N 3) alternating, slightly calcareous, 

slightly silty, thinly bedded to laminated, moder 

ately indurated. Unit contains a 2 -in. layer of 

calcareous siltstone at 1369.1 ft. Bedding is slight 

ly contorted.



Depth!/ Thickness Description 
(feet) (feet) *

1375.6 3.9 Silt and clay (alternating). Similar to unit at

1362.9 ft. Unit contains a 2%-in. layer of silt- 

stone at 1371.7 ft. Bedding dips 10°. Unit is 

thinly bedded.

1385.1 9.5 Clay, greenish gray (5GY 6/1), olive gray (5Y 4/1),

dusky yellow green (5GY 5/2), grayish olive green 

(5GY 3/2), brownish black (5YR 2/1) and grayish 

black (N 2) alternating, calcareous, slightly 

silty, thinly bedded to laminated, moderately 

indurated.

13S7.6 2.5 Sandstone, fine- to coarse-grained; pale olive (107

6/2) to greenish gray (5GY 6/1) to dusky yellowish 

green (10GY 3/2), very calcareous, bedded, well 

indurated. Unit contains a 3^-in. layer of silt- 

stone at 1385.1 ft. Unit contains plant remains. 

Bedding dips 15*.

1388.2 1.2 Siltstone, dusky yellowish green (10GY 3/2) to grayish

olive green (5GY 3/2), very calcareous, slightly 

sandy, massive, well indurated. Unit contains some 

partings of slightly calcareous clay.

1390.0 1.2 No core. Cuttings suggest that the lithology is a

sandstone.

1390.5 0.5 Sandstone, fine- to coarse-grained, granulitic; dusky

yellowish green (10GY 3/2) to grayish olive green 

(5GY 3/2), slightly calcareous, poorly sorted, 

massive, well indurated.

/jy



Depth!/ 
(feet)

Thickness 
(feet) Description

1392.6

1410.2

1411.3

1413.4

1416.8

2.1

17.6

1.1

2.1

3.4

1421.0 4,2

1423.8 2.8

Sand, fine to coarse, granulitic; pale olive (ICY 6/2) 

to greenish gray (5GY 6/1), slightly calcareous, 

poorly sorted, massive, moderately indurated.

Sandstone, similar to sandstone at 1367.6 ft. Unit 

contains some partings of clay.

Mordenite and claystone (alternating). Mordenite, 

medium gray (N 5); claystone, grayish olive green 

(5GY 3/2) to dusky yellow green (5GY 5/2), non- 

calcareous, bedded, well indurated.

Claystone, white (N 9) to pale olive (10Y 6/2), non- 

calcareous, massive, well indurated. Unit contains 

an 8-in. layer of sandstone at 1411.3 ft. Unit is 

given a mottled appearance by mordenite blebs.

Sandstone, fine  to coarse-grained, slightly granu 

litic; greenish gray (5GY G/l) to moderate green 

ish yellow (10Y 7/4) to pale olive (10Y 6/2), 

slightly calcareous, poorly sorted, massive, well 

indurated. Unit contains a 1^-in. layer of silt- 

ston-2 at 1413.4 ft.

No core. CuttLigs suggest same as above.

Sandstone, fine- to coarse-grained, granulitic; green 

ish gray (5GY 6/1), dusky yellow green (5GY 5/2) and 

pale olive (10Y 6/2) alternating, noncaLearecus, 

poorly sorted, massive to medium bedded, moderately 

veil indurated. Unit contains a 7-iu. layer of 

noncalcareous clay nroundmass at 1421.9 ft.



Thickness Description 
(feet) (feet)

1425.0 2.2 Claystone, grayish olive green (5GY 3/2), noncalcareous,

slightly sandy, slightly granulltic, slightly peb 

bly, massive, moderately well indurated.

1431.0 5.0 Sandstone, similar to sandstone at 1416.8 ft.

1432.0 1.0 Siltstone, grayish green (10GY 5/2), noncalcareous,

slightly sandy, massive, well indurated.

1448.4 16.4 Sandstone, fine-grained; grayish green (10GY 5/2),

noncalcareous, massive, well indurated. Unit con 

tains three layers (5-in., 3%-in. and 2%-in. thick) 

of siltstone at 1433.3 ft, 1436.4 ft and 1444.4 

ft respectively; unit also contains son* partings 

of noncalcareous clay.

1451.0 2.6 No core. Cuttings suggest same as above.

1452.6 1.6 Claystone, dusky yellow green (5GY 5/2) to light

greenish gray (5GY 8/1), micaceous (biotite), non- 

calcareous, slightly sandy, massive, moderately 

well indurated. Unit contains a 3^-in. layer of 

fine- to coarse-grained sandstone; unit also con 

tains a 2%-in. layer of sandstone at 1451.4 ft.

1457.9 5.3 Sandstone, fine- to medium-grained; very light gray

(N 6) to light gray (N 7) to light olive brown (5Y 

5/6) and light greenish gray (5GY 8/1), noncalcareous, 

faintly bedded, well indurated. Unit contains a 

7^-in. layer of siltstone at 1454.3 ft. Bedding 

dips 20*.



Thickness - . _,fe ^ Description:eet) (feet) r

7.5 Sandstone, similar to sandstone at 1416.8 ft 

1.1 Claystone, grayish olive green (5GY 3/2) to dusky 

yellow green (5GY 5/2), noncalcareous, slightly 

sandy, slightly silty, massive, moderately veil 

indurated.

1470.6 4.1 Claystone, grayish olive (10Y 4/2) to grayish olive

green (5GY 3/2), noncalcareous, sandy, slightly 

granulitic, slightly pebbly, massive, moderately 

well indurated. Unit contains a 2^-in. layer of 

sandstone at 1466.5 ft; unit also contains some 

angular fragments of clay.

147l.G 1.2 Sandstone, similar to sandstone at 1416.8 ft.

1401.0 9.2 No core. Cuttings suggest same as above.

1-482.0 1.0 Sand, similar to sand at 1392.6 ft.

1483.9 1.9 Sandstone, fine- to medium-grained, slightly granu 

litic; dusky yellow green (5GY 5/2), noncalcareous, 

massive, well indurated. Unit contains a 6-in. 

Layer of claystone at 1482.3 ft.

1486 * 3 2 - 4 &md, similar to sand at 1392.6 ft. Unit contains a

6-ia. layer of sandstone at 1484.2 ft; unit also 

contains a o-in. layer of silt at 1485,8 ft.

149i * 3 5.0 Sandstone, similar to sandstone at 1416.8 ft. Unit

contains some partings of noncalcareous clay.

1492 - 3 1-0 Claystone, similar to claystone at 1426.0 ft. Unit

contains some angular fragments of clay.



Sickness Description 
(feet) *

1494.1 1.8 Sandstone, fine- to medium-grained, slightly granu-

litic; grayish yellow green (10GY 7/2) to dusky 

yellow green (SG7 5/2), slightly calcareous, toas- 

sive, moderately veil indurated. Unit contains 

some angular fragments of clay.

1512.0 17.9 No core. Cuttings suggest same as above.

1524.2 12.2 Sandstone, similar to sandstone at 1494.1 ft. Unit

contains a 6-in. layer of siltstone at 1512.3 ft; 

unit also contains some blebs of noncalcareous 

clay.

1525.2 1.0 Claystone, grayish olive green (5GY 3/2) and grayish

green (10G 4/2), noncalcareous, ailty, massive, 

well indurated.

1536.4 11.2 Sandstone, similar to sandstone at 1494.1 ft. Unit

contains some partings of noncalcareous clay.

1543.0 6.6 No core. Cuttings suggest same as above.

1561.3 18.3 Sandstone, similar to sandstone at 1494.1 ft. Unit

contains some partings of noncalcareous clay.

1574.0 12.7 No core. Cuttings suggest same as above.

1583.0 9.0 Sandstone, similar to sandstone at 1494.1 ft. Unit

contains a 6-in. layer of siltstone at 1582.4 ft; 

unit also contains a 1%-in. layer of clayatone at 

1582.9 ft.



  Thickness _ ....,, ^ x /r^v Description(f;jet) (feet) ^

1534.3 1.8 Sandstone, flna- to tncdiutn-grained, slightly granu-

litic; greenish gray (5GY 6/1) and dusky yellow 

green (5GY 5/2), slightly calcareous, faiatly bed 

ded, moderately well indurated. Unit contains a 

4-in. layer of siltstone at 1583.0 ft; unit also 

contains some blebs of noncalcareous clay. Bedding 

dips 10*.

1505.0 20.2 No core. Cuttings suggest same as above.

1619.3 14.3 Sand, fine to coarse, granulitic, slightly pebbly;

greenish gray (5GY 5/1) to grayish yellow green 

(5GY 7/2) to dusky yellow green (5GY 5/2), slightly 

calcareous, poorly sorted, massive, moderately 

well indurated.

1^20.5 1.3 Sandstone, similar to sandstone at 1584.8 ft.

1623.3 3.2 Sandstone, fine- to medium-grained; grayish green

(10GY 5/2) to light greenish gray (5G 8/1), noncal 

careous, well indurated. Unit contains a 3^-in. 

layer of slightly calcareoun sandstone at 1522.5 

ft.

1635.0 11.2 No core. Cuttings suggest same as above.

/vo



Thickness Description 
(feet)

I 4-1.0 6.8 Sandstone, fina- .to coarse-grained, slightly granu-

litic; light greenish gray (5£ 8/1) and greenish 

gray (5GY 6/1) to light bluish gray (53B 7/1), non- 

calcareous, poorly sorted, massive, well indurated. 

Unit contains a 3^-in. layer of very fine-grained 

sandstone at 1640.8 ft; unit also contains some 

angular fragments of noncalcareous clay.

1650.7 8.9 Sandstone, similar to sandstone at 1619.3 ft. Unit

contains a 6-La. layer of slightly calcareous silt- 

stor.e at 1641.8 ft; unit also contains a 1-in. 

layer of noncalcareous sandstone at 1650.6 ft.

1552.0 1.3 Sandstone, very fine-grained; grayish olive green (5GY

3/2) to dark greenish gray (5GT 4/1) and light 

greenish gray (5£ S/l), noncalcareous, faintly 

bedded, well indurated. Unit contains a 2-ia. 

layer of cLaysCone at 1550.7 ft. Bedding dips 25°.

1354.0 2.0 Sandstone, fine- to medium-grained; very light gray

QJ 3) to light greenish gray (5£ 3/1) and grayish 

yellow green (5GY 7/2) to duslcy yellow green (5GY 

5/2), noncalcareous, silty, medium bedded, node ir 

ately well indurated* Unit contains a 3^-ia. layer 

of claystone at 1652.3 ft. Bedding dips 15*.

1jo0.5 6.5 Sandstone, sinilar to sandstone at 1619.3 ft. Cedding

dips 30*.



Description 
(feet) (feet) r

1665*0 5.4 No core. Cuttings suggest same as above.

1666.9 0.9 Siltstone, dusky yellow green (5GY 5/2), noncalcareous,

slightly sandy, massive, moderately well indurated. 

Unit contains some angular particles of noncalcar 

eous clay.

1673.1 6.2 Sand, similar to sand at 1619.3 ft. Unit contains a

9-in. layer of fine- to medium-grained sandstone 

at 1666.9 ft.

1691.7 18.6 Sandstone and siltstone (alternating). Sandstone,

fine- to coarse-grained, slightly granulitic, gray 

ish yellow green (5GY 7/2), slightly calcareous, 

well indurated; siltstone, grayish yellow green 

(5GY 7/2) to dusky yellow green (5GY 5/2), slightly 

calcareous, well indurated. Unit contains some 

thin layers of noncalcareous clay. Bedding dips 

20*. Unit is medium bedded.

1696.0 4.3 No core. Cuttings suggest same as above.

1712.6 16.6 Sand, fine to medium, slightly granulitic; greenish

gray (5GY 6/1) to dusky yellow green (5GY 5/2), 

slightly calcareous, massive, moderately well indur 

ated. Unit contains a 5-in. layer of noncalcareous 

clayttone at 1712.2 ft.
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Thickness ^ . . (feet) (feet) Description

1722.4 9.8 Sandstone, fine- to coarse-grained, slightly granu-

litic, slightly pebbly; grayish yellow green (5GY 

7/2) to pale greenish yellow (107 8/2) to pale 

olive (107 6/2), slightly calcareous, poorly sorted, 

massive, moderately veil indurated. Unit contains 

a 9^-in. layer of claystone at 1718.8 ft; unit 

also contains a 2^ -in. layer of silts tone at 

1719.6 ft.

1725.0 2.6 Siltstone, yellowish gray (57 7/2) and pale olive

(107 6/2), slightly calcareous, massive, moder 

ately veil indurated.

1725.0 1.0 No core. Cuttings suggest same as above.

1734.5 8.5 Sandstone, fine- to medium-grained, slightly granu-

litic; dusky yellow green (5G7 5/2), massive, well 

indurated. Unit contains some partings of noncal- 

careous clay.

1738.3 3.8 Claystone, dusky blue green (5BG 3/2) to dusky yellow

green (5G7 5/2), noncalcareous, slightly silty, 

slightly sandy, slightly granulitic, massive, moder 

ately well indurated.

1742.4 4.1 Sandstone, medium-grained; grayish olive (1074/2) to

light greenish gray (5G7 8/1), noncalcareous, mas 

sive, moderately well indurated. Unit contains some 

partings of noncalcareous, s lie kens ided clay.



- Description reet) (feet) r

1745.9 3.5 Sandstone, fine- to coarse-grained, slightly grauu-

litic; grayish olive (10Y 4/2) and dusky yellow 

green (5GY 5/2), slightly calcareous, poorly 

sorted, inassive, ooderately well indurated. Unit 

contains a 2^-ivi. layer of noncalcareous clays tone 

at 1742.7 ft; unit also contains some partings of 

noncalcareous clay.

1749.9 4.0 Siltstone, grayish olive green (5GY 3/2) to dusky

yellowish green (10GY 3/2), slightly calcareous, 

massive, aoderately well indurated. Unit contains 

a 7-in. layer of fine- to oediuia-grained sandstone; 

unit also contains sotna partings of noncalcareous, 

stickcnr. ided clay.

1751.0 1.1 Claystone, grayish olive graen (5GY 3/2) to dusky

yellow green (5GY 3/2), slightly calcareous, slight 

ly silty, massive, fractured, slickensided, well 

ir.duratad. Unit contains a 3-in. layer of sand- 

stoae at 1750.5 ft.

1757.0 6.0 Ito core. Cuttings suggest same as above.

1762.9 5.9 3iitatoae, similar to siltstone at 1749.9 ft. Unit

contains a 3%-in. layer of claystone at 1758.9 

ft; unit also contains some partings of clay. 

Bedding dips 40*.



Depth!7 Thickness Description 
(feec) (ceet)

1770.1 7.2 Sandstone, fine- to coarse-grained, slightly granu-

litic; light greenish gray (5GY 3/1) to dusky 

yellow green (5G7 5/2), noncalcareous, poorly 

sorted, massive, well indurated. Unit contains a 

7*{-in. layer of slightly calcareous, fine-grained 

sandstone at 1762.9 ft.

1772.2 2.1 Claystone, grayish olive green (5GY 3/2) to dusky

blue green (5BG 3/2), slightly calcareous, silty, 

slightly sandy, massive, moderately well indurated.

1774.9 2.7 Siltstone, dusky yellow green (5GY 5/2) to greenish

gray (5GY 6/1) to dusky blue green (5B£ 3/2), 

slightly calcareous, bedded, well indurated. Bed 

ding dips 40*.

1778.0 3.1 Sandstone, similar to sandstone at 1770.1 ft.

1780.8 2.8 Siltstone, similar to siltstone at 1752.9 ft. Unit

contains some partings of noncalcareous clay. 

Bedding dips 20*.

1782.1 1.3 Sandstone, fine- to coarse-grained, slightly granu-

litic; grayish olive green (5GY 3/2) and dusky 

blue green (5BG 3/2), slightly calcareous, poorly 

sorted, massive, moderately well indurated.

1786.0 3.9 No core. Cuttings suggest same as above.

1787.4 1.4 Sandstone, similar to sandstone at 1782.1 ft.



Depth- Thickness _ . 
(feet) (feet) Description

1792.2 4.8 Claystone, similar to claystone at 1772.2 ft. Unit

contains an 8-in. layer of sand at 1788.8 ft; unit 

also contains a 6-in. layer of calcareous r.andstone 

at 1789.5 ft.

1797.2 5.0 Sand, fine to coarse, granulitic, slightly pebbly;

grayish olive green (5GT 3/2) to dusky yellow green 

(5GY 5/2), slightly calcareous, poorly sorted, mas 

sive, moderately indurated. Unit contains a 2^-in. 

layer of noncalcareous sandstone at 1796.6 ft; unit 

also contains a 5-in. layer of siltstone at 1796.8 

ft.

1808.1 10.9 Sandstone, fine- to mediam-grained; greenish gray

(5GY 5/1), slightly calcareous, massive, well 

indurated. Unit contains a 9-in. layer of nor.cal- 

caraous siltstone, dipping 25*, at ISO'S. 5 ft; 

unit also contains some partings of clay.

1809.5 1.4 Sand, fine to medium; grayish olive green (5GY 3/2),

noncalcareous, massive, moderately indurated.

1310.4 0.9 Silt, grayish olive green (5GY 3/2) to dusky blue

green (5BG 3/2), noncalcareous, massive, moderately 

indurated. Unit contains some partings of clay. 

1.4 Clay, grayish olive ^reen (5GY 3/2), noncalcareous, 

sandy, slightly grariulttlc, massive, moderately 

indurated. Unit contains a 6-in. layer of slightly 

calcareous sandstone at 1810.4 ft.



Thickness ^ .  ., - tc fc \ Description'reet) (feet) r

1815.0 4.2 No core. Cuttings suggest sarce as above.

1317.2 1.2 Sand, fine to medium; grayish olive green (5GY 3/2)

to dusky yellow green (5GY 5/2), calcareous, mas 

sive, moderately indurated.

1820.1 2.9 Sandstone, fine- to coarse-grained, slightly granu-

litic; greenish gray (5GY 6/1), slightly calcar 

eous, poorly sorted, massive, veil indurated.

1825.1 5.0 Sand, fine to medium, slightly granulitic; greenish

gray (5GY 6/1) to dark greenish gray (5G 4/1), 

slightly calcareous, massive, moderately indurated.

1629.7 4.6 Sandstone, similar to sandstone at 1820.1 ft. Unit

contains some angular particles of slightly cal 

careous clay.

1832.2 2.5 Sand, fine to medium, slightly granulitic; greenish

gray (5GY 3/1), slightly calcareous, faintly bedded, 

moderately to poorly indurated. Bedding dips 10*.

1833.7 1.5 Siltstoae, grayish olive green (5GY 3/2) to dusky

yellow green (5GY 5/2), slightly calcareous, mas 

sive, well indurated. Unit contains a 4-in. layer 

of very calcareous sandstone at 1833.3 ft; unit 

also contains some stringers of noncalcareous clay.

1834.8 l.l Sandstone, similar to sandstone at 1820.1 ft.



:«ptrr^ Thickness Description 
-eetj (feet)

Io33.9 1.1 Siltstone, dusky yellow green (5GY 5/2), noncalcareous,

massive, well indurated. Unit contains some part 

ings of noncalcareous, slickensided clay.

1837.4 1.5 Sandstone, similar to sandstone at 1820.1 ft.

1846.0 8.6 .No core. Cuttings suggest same as above.

1847.5 1.6 Siltstone, similar to siltstone at 1833.7 ft. Unit

contains a 5-in. layer of sand at 1845.0 ft; unit 

also contains a 1%-in. layer of sandstone at 1846.6 

ft. Bedding dins 25°.

1S50.3 2.7 Sand, similar to sand at 1832.2 ft.

18-6.0 13.7 No core. Cuttings suggest same as above.

2126.0 260.0 :iot cored. Predominant lithology is probably a

pebble and cobble (quartz monzonitic) conglomer 

ate, with some interbeds of sand, silt and clay. 

Lithologics based on cuttings and drilling charac 

teristics.

2127.0 1.0 Sandstone and siltstene (alternating). Sandstone,

fine-grained, greenish gray (5GY 6/1), very cal 

careous, well indurated; siltstone, greenish gray 

(5GY 5/1), calcareous, well indurated. Bedding 

dips 60*. Unit is medium bedded.

1.0 No core. Cuttings suggest same as above. 

170.0 Not cored. Predominant lithology Is probably a pebble 

and cobble (quartz monzonitic) conglomerate, with 

some interbed* of sand, silt and clay. Lithologles 

are based on cuttings and drilling characteristics. 

H?



Thickness _ . .. 
U«t) <fa«t> Description

2310.0 3.0 Conglomerate. Numerous quartz monzonitic pebbles and

cobbles in a groundmass of greenish gray (5G7 6/1), 

very calcareous, massive, moderately well indurated 

sand.

2312.0 2.0 Breccia. Numerous angular quartz monzonitic pebbles

in a groundmass of greenish gray (5GY 6/1), cal 

careous, sandy, massive, well indurated claystone.

2332.0 20.0 No core. Cuttings suggest same as above.

2515.0 183.0 Not cored. Lithologies are probably a pebble and

cobble (quartz monzonitic) conglomerate and a 

breccia. Lithologies are based on cuttings and 

drilling characteristics.

2516.7 1.0 Sandstone, fine- to medium-grained, slightly granu-

litic; pale yellowish brown (10YR 5/2) to greenish 

gray (5GY 6/1), calcareous, massive, moderately 

well indurated.

2521.0 5.0 No core. Cuttings suggest same as above.

2539.0 18.0 Sandstone, fine- to medium-grained, slightly granu-

litic; pale yellowish brown (10YR 6/2) to greenish 

gray (5CT 6/1), grayish olive green (5GY 3/2) to 

dusky yellow green (5GT 5/2) and pale olive (10Y 

6/2), calcareous, massive, moderately veil indur 

ated. Unit contains two 6-in. layers of siltstone 

at 2528.3 ft and 2538.2 ft respectively; unit also 

contains a 6-in. layer of claystone at 2536.1 ft.



Thickness Description 
(feet) (feet)

2539.9 0.9 Claystone, grayish olive green (5GY 3/2), slightly

calcareous, very sandy, slightly pebbly, massive, 

moderately veil indurated.

2547.6 7.7 Sandstone, fine- to medium-grained; light olive gray

(5T 6/1), pale olive (10Y 6/2), pale yellowish 

brown (10YR 6/2) and grayish green (10GY 5/2), 

calcareous, faintly bedded, moderately veil indur 

ated. Unit contains a 5-in. layer of siltstone 

at 2542.4 ft; unit also contains two layers (4-in. 

and 5-in. thick) of claystone at 2544.6 ft. and 

2545.2 ft respectively.

2543.0 0.4 No core. Cuttings suggest same as above.

2555.1 7.1 Sandstone, similar to sandstone at 2547.6 ft. Unit

contains a 5-in. layer of clays tone at 2554.7 ft; 

unit also contains some angular particles of 

noncalcareous clay. Bedding dips 30*.

2566.5 11.4 Sandstone, fine- to coarse-grained, slightly pebbly;

dusky yellow green (5GY 5/2) to pale olive (10Y 

6/2), slightly calcareous, poorly sorted, oaasive, 

veil Indurated. Unit contains some angular part 

icles of noncalcareous clay.

2568.7 2.2 Claystone, dusky yellow green (5GT 5/2) to brownish

gray (5YR 4/1), calcareous, slightly silty, mas 

sive, fractured, slickensided, well indurated. 

Unit contains some unoriented stringers of white 

(N 9) calcite.



Thickness Description 
(feet)

2578.0 9.3 No core. Cuttings suggest same as above*

2580.5 2.5 Sandstone, fine-grained; light olive gray (5Y 6/1)

to greenish gray (5GY 6/1), calcareous, massive, 

well Indurated. Unit contains a 2- in. layer of 

sandstone at 2578.0 ft; unit also contains a 9^ -In. 

layer of siltstone at 2578.2 ft.

2582.0 1.5 Sand, fine to medium; greenish gray (5GY 6/1), cal

careous, massive, moderately indurated.

2584.7 2.7 Sandstone, fine- to coarse-grained, granulitic;

light olive gray (5Y 6/1) to greenish gray (5GY 

6/1), slightly calcareous, poorly sorted, massive, 

veil indurated.

2586.0 1.3 Siltstone, greenish gray (5GY 6/1), calcareous, mas

sive, well Indurated. Unit contains some angular 

particles of clay.

2588.3 2.3 Sandstone, similar to sandstone at 2584.7 ft.

2589.7 1.4 Sandstone, very fine-grained; greenish gray (5GY 6/1)

and dark greenish gray (5G 4/1) alternating, cal 

careous , medium to thinly bedded, cross -bedded, 

veil indurated. Unit contains some unoriented 

stringers of calcareous clay. Bedding dips 30*.

2592.3 2.6 Siltstone, pale olive (10Y 6/2), slightly calcareous,

massive, veil indurated. Unit contains some mi- 

oriented stringers of calcareous clay*
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-^ Thickness .. . .... fc% /e _* Descriptionreet) (feet) ^

2608.0 15.7 No core. Cuttings suggest same as above.

2610.8 2.8 Sandstone, very fine-grained; light greenish gray

(5GY 8/1), very slightly calcareous, medium bedded, 

veil indurated. Bedding dips 25°.

2617.2 6.4 Sandstone, fine- to coarse-grained, slightly granu-

litic, slightly pebbly; pale olive (10Y 6/2), 

arkosic, calcareous, poorly sorted, massive, veil 

indurated. Unit contains some unoriented stringers 

of brownish black (5YR 2/1) and very light gray 

(N 8) calcite; unit also contains a 3^-in. layer 

of siltatone at 2616.9 ft, vith plant remains.

2621.1 3.9 Sandstone, fine- to coarse-grained, slightly granu-

litic, slightly pebbly; greenish gray (5GY 6/1), 

calcareous, poorly sorted, massive, well indurated. 

Unit contains an 8%-in. layer of clayatone at 

2620.2 ft, with some angular particles of clay.

2639.0 17.9 No core. Cuttings suggest same as above.

2640.9 1.9 Sandstone, similar to sandstone at 2621.1 ft. Unit

contains a 5-in. layer of silt3tone at 2639.0 ft; 

unit also contains a 3%-in. layer of sandstone at 

2640.6 ft, dipping 35*.

2643.4 2.5 Sandstone, very fine-grained; pale olive (10Y 6/2)

and dark greenish gray (5G 4/1), calcareous, med 

ium to thinly bedded, cross-bedded, veil Indurated. 

Bedding dips 35*.

I S



-a.ptb Thickness Description 
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2544.3 1.4 Sandstone, fine- to coarse-grained, slightly granu-

litic; greenish gray (5GY 6/1) to light olive gray 

(5Y 6/1), calcareous, poorly sorted, massive, well 

indurated.

2546.1 1.3 Saud and clay (alternating). Sand, fine, pale olive

(10Y 6/2), calcareous, moderately indurated; clay, 

grayish olive (10Y 4/2) to dusky yellow green (5GY 

5/2), slightly calcareous, slightly silty, massive, 

fractured, moderately indurated. Unit is thinly 

bedded.

2547.1 1«0 Sand, fine; greenish gray (5GY 6/1) to pale olive

(10Y 6/2), calcareous, medium to thinly bedded, 

moderately indurated.

2548.3 1.2 Sandstone, similar to sandstone at 2621.1 ft. Unit

contains some unoriented stringers of white (N 9) 

calcite.

2649.5 1.2 Sandstone, very fine-grained; dark greenish gray (5GY

4/1) to greenish gray (5GY 5/1) and yellowish gray 

(3Y 7/2), calcareous, medium to thinly bedded, 

cross-bedded, well indurated. Bedding dips 30*.

2649.9 0.4 Liiwstone, light greenish gray (5GY 8/1) to medium

light gray (N 6), clayey, slightly sandy, bedded, 

well indurated.



Depthi' Thickness _ . . 
(f«.e) (f««e) Eescriptiou

2650.7 0.3 Sandstone, fine- to medium-grained; pale olive (107

5/2), calcareous, bedded, well indurated.

2652.4 1.7 Sand and clay (alternating). Sand, fine to medium,

greenish gray (5GY 6/1), calcareous, moderately 

indurated; clay, dark greenish gray (5G 4/1), 

slightly calcareous, fractured, moderately indur 

ated. Unit is thinly bedded.

2654.5 2.1 Sandstone, very fine-grained; greenish gray (5GY 5/1)

to dark greenish gray (5GY 4/1) to light olive 

gray (5Y 6/1), calcareous, medium bedded, well 

indurated. Unit contains a 5-in. layer of sand 

stone at 2552.4 ft.

2657.2 2.7 Sandstone, fine-grained, slightly granulitic; green 

ish gray (5GY 6/1), light olive gray (5Y 6/1) and 

yellowish gray (5Y 7/2), calcareous, massive to 

medium bedded, veil indurated. Unit contain! some 

thin layers of clay. Bedding dips 30°.

2670.0 9.8 No core. Cuttings suggest same as above.



Thickness
;feet)  - Description

2573.1 3.1 Sand and sandstone (alternating). Sand, fine to

coarse, slightly granulitic, greenish gray (5G7 

6/1) and light olive gray (57 6/1), calcareous, 

occasionally poorly sorted, moderately indurated; 

sandstone, fine-grained, greenish gray (5G7 6/1), 

dark greenish gray (5G 4/1) and yellowish gray (5GY 

7/2), calcareous, moderately veil indurated. Unit 

contains a 3-in. layer of quartz monzonitlc pebbles 

at 2670.0 ft; unit also contains a 3%-in. layer 

of claystone at 2672.8 ft. Unit ia medium bedded.

2675.7 2.6 Sandstone, similar to sandstone at 2648.3 ft. Unit

contains two layers (6-in. and 3%-in. thick) of 

siltstone at 2673.1 ft and 2675.2 ft respectively. 

Bedding dips 35*.

2677.1 1.4 Breccia. Numerous quartz and feldspar pebbles in a

groundmoss of greenish gray (5G7 6/1) to light 

olive gray (57 6/1), calcareous, moderately veil 

indurated sand.

2680.6 3.5 Sandstone, similar to sandstone at 2648.3 ft. Unit

contains a 3%-in. layer of very fine-grained sand 

stone at 2677.3 ft, dipping 45*; unit also contains 

a 3%-in. layer of claystone at 2677.9 ft.

2696.0 15.4 No core. Cuttings suggest same as above.



Depthr- Thickness Description 
(feet)

2698.5 2.5 Sand, fine to coarse, granulitic, pebbly; pale reddish

brown (10R 5/4), very calcareous, poorly sorted, 

tussive, poorly indurated. Unit contains a 7-in. 

layer of sandstone at 2697.9 ft, dipping 35*.

2725.0 26.5 No core. Cutting suggest sane as be loir.

2758.0 33.0 Not cored. Predominant lit ho logy is probably a peb

ble and cobble (quartz monacal tic) breccia, with 

some interbeds of sand and silt. Litholegies are 

based on cuttings and drilling characteristics.

2763.0 5.0 Breccia. Numerous pebbles and cobbles in a groundmass

of pale reddish brc*m (10R 5/4), calcareous, sandy, 

granulitic, massive, well indurated clays tone. 

Unit contains some quartz mon* on i tic boulders.

2788.0 25.0 No core. Cuttings suggest same as above.

2851.0 63.0 Not cored. Similar to unit at 2763.0 ft. Lithology

is based on cuttings and drilling characteristics.

2855.5 4.5 Breccia, similar to breccia at 2763.0 ft. Unit con

tains a 5-in. layer of sandstone at 2853.9 ft, 

dipping 40°; unit also contains some quartz monzon- 

itlc boulders.

2875.0 19.5 No core. Cuttings suggest same as above.

2975.0 100.0 Not cored. Similar to unit at 2763.0 ft. Lithology

is based on cuttings and drilling characteristics.



Thickness Description 
feet) (feet)

2976.6 1.6 Breccia, similar to breccia at 2753.0 ft. Unit con 

tains a 3%-in. layer of sandstone at 2975.0 ft*

2994.0 17.4 No cere. Cuttings suggest same as above.

3065.0 71.0 Not cored. Similar to unit at 2763.0 ft. Lithology

is based on cuttings and drilling characteristics,

3069.0 4.0 Breccia, siailar to breccia at 2763.0 ft.

3075.0 6.0 No core. Cuttings suggest same as above.

3290.0 215.0 Not cored. Similar to unit at 2763.0 ft.

3293.9 3.9 Breccia, similar to breccia at 2763.0 ft. Unit con 

tains a 6-in. layer of sandstone at 3293.4 ft, 

dipping 50*.

3316.0 22.1 No core. Cuttings suggest same as above.

3490.0 174.0 Not cored. Similar to unit at 2763.0 ft.

3494.6 4.6 Breccia, similar to breccia at 2763.0 ft.

3500.0 (TD) 5.4 No core. Cuttings suggest same as above.



Four Corners No. 5

:apcn Thickness Description 
(feet) (feet)

700.0 700.0 Not cored. Cuttings suggest that the lit ho logy is an

arkosic sand, with some interbeds of silt and clay.

962.0 262.0 Not cored. Cuttings suggest that the lithology is

predominantly a calcareous, bedded clay with some 

beds of silt and sand.

971.5 9.5 Clay, grayish green (5G 5/2), dusky yellow green (5GY

5/2) and dark greenish gray (5GT 4/1) alternating, 

calcareous, slightly silty to fine sandy, thinly 

bedded to laminated, fractured, alickansided, mod 

erately indurated. Unit contains thin seams and 

coatings of realgar and orpiment along bedding 

planes. Unit contains a 6%-in. layer of silts tone 

at 971.2 ft; unit also contains a %-in, layer of 

light gray (N 7), thinly bedded, very fine sand at 

962.9 ft, with realgar and orpiment. Bedding dips 

0* to 5*.

971.53 0.03 Lignite, dusky brown (5YR 2/2), bedded.

975.4 3.87 Sandstone, fine- to coarse-grained; greenish gray (5GY

6/1), slightly calcareous, massive, moderately well 

indurated. Unit contains a 1-in. layer of very light 

gray (H 8), well indurated tuff at 975.3 ft, with 

realgar and orpiment. Unit contains plant remains. 

In addition unit gives a very strong positive test 

for BjO^.

rile
I/ to bottom of unit described. This report ia ;:.:.,. r.inary and has 
"" not beop edited or rnviowgd for con for rn-

ity with U. S. Gcologicui purvey standards 
acid nomenclature*



: 3pch±/ Thickness Description 
feet) (feet)

1007.0 31.6 Clay, similar to clay at 971.5 ft. Unit contains some

layers up to %-in. thick of crystalline colemanite; 

unit also contains sons thin layers of white (N 9) 

calcite. Bedding dips 0* to 3*.

1008.4 1.4 Siltstone, greenish gray (5GY 6/1), slightly cal 

careous, moderately well indurated.

1015.3 6.9 Clay, dusky yellow green (5GY 5/2), greenish black

(5G7 2/1) and greenish gray (5GY 6/1) alternating, 

calcareous, slightly silty, thinly bedded to lami 

nated, moderately indurated. Unit contains some 

thin layers of white (N 9) crystalline colemanitej 

unit also contains a 2-in. layer of very light 

gray (N 8), calcareous tuff at 1015.2 ft.

1020.0 4.7 No core. Cutting suggest same as above.

1028.3 8.3 Clay, grayish green (5G 5/2) and grayish black (H 2)

alternating, calcareous, slightly silty, thinly 

bedded to laminated, moderately indurated, with 

thin seams and coatings of realgar and orpiment 

along bedding planes. Unit contains some layers 

up to 1-in. thick, of white (N 9), crystalline 

colemanite; unit also contains numerous thin layers 

of very light gray (N 8), very calcareous clay. 

Bedding dips 0* to 3*.



1029.8 1.5 Sandstone, fine- to medium-grained; greenish gray

(5GY 6/1), calcareous, moderately veil indurated, 

with minor amounts of realgar and orpiment. Unit 

contains a 3^-In. layer of siltstone at 1028.3 ft.

1045.6 15.8 Clay, dusky yellow green (5GY 5/2), grayish green

(10GT 5/2), medium bluish gray (5B 5/1) and gray 

ish black (N 2) alternating, calcareous, slightly 

silty, thinly bedded to laminated, moderately indur 

ated, with thin seams and coatings of realgar and 

orpiment along baddlng planes. Unit contains some 

layers, up to %-in. thick, of very light gray (N 

3) and yellowish gray (5T 8/1), crystalline cole- 

manlte; unit also contains two layers (6-in. and 

5-in. thick) of sandstone at 1044.2 ft and 1044.9 

ft respectively; in addition unit contains a 2^-In. 

layer of clays tone at 1045.4 ft.

1047.3 2.2 Sandstone, similar to sandstone at 1029.8 ft. Unit

contains a 3^-in. layer of siltstone at 1045.6 ft. 

Unit gives a strong positive test for 1^03.

1050.8 3.0 Clay, similar to clay at 1045.6 ft, with thin seams

and coatings of orpiment on bedding planes. Bed 

ding is horizontal. Unit gives a strong positive 

test for 8203.

1052.0 1.2 No core. Cuttings suggest same as above.

lio



(feet) (feet)
Thickness Description

1111. 0 59*0 Clay, similar to clay at 1045.2 ft, with thin seams

and coatings of realgar and orpiment along bedding 

planes. Unit contains numerous layers (up to 3%-in. 

thick) of white (N 9) and yellowish gray (5Y 8/1) , 

crystalline colemanite. In addition unit contains 

veatchite, montmorillonite, hydrous mica, chlorite, 

mordenlte, analcime, and iron sulfide.

1113.0 2.0 No core. Cuttings suggest same as above.

1143.5 33.3 Clay, similar to clay at 1045.2 ft, with thin seams

and coatings of realgar and orpiment along bedding 

planes. Unit contains numerous layers (up to 3- in. 

thick) of white (N 9) and yellowish gray (57 8/1), 

crystalline colemanite; unit also contains a 1%-in. 

layer of sandstone at 1145.4 ft, with orpiment 

and some realgar. Bedding is horizontal. Miner 

alogy is same as clay at 1111.0 ft.

1145.2 1.7 Siltstone, greenish gray (5GY 6/1) to medium bluish

gray (513 5/1), calcareous, massive, moderately well 

indurated.

1147.1 1.9 Clay, greenish gray (5GY 6/1), medium bluish gray

(5B 5/1) and light olive gray (5Y 6/1) alternat 

ing, calcareous, slightly silty, medium to thinly 

bedded, fractured, slickensided, moderately indur 

ated, with some coatings of orpiment along bedding 

planes. Bedding is horizontal. In addition unit 

gives a strong positive test for 6203.



ocn/ Thickness Description 
(feet) r

1143.8 1.7 Siltstone, greenish gray (5GY o/l), aicaceous (biotite),

calcareous, massive, well indurated. Unit contains 

some partings of clay. Unit gives a strong posi 

tive test for B203 .

1150.5 1.7 Clay, olive gray (5Y 4/1), light olive gray (5Y 6/1)

and brownish black (SYR 2/1) alternating, slightly 

calcareous, thinly bedded to laminated, moderately 

indurated, with thin seams and coatings of orpi- 

ment and realgar along bedding planes. Unit con 

tains a 3 -in. layer of siltatone at 1153.5 ft; unit 

also contains some crusts and vugs of white (£[ 9), 

crystalline mordenite. Bedding is horizontal.

1152.5 2.1 Clay, greenish gray (5GY 6/1), olive gray (5Y 4/1)

and light olive gray (5Y 6/1) alternating, calcar 

eous, slightly silty, thinly bedded to laminated, 

moderately indurated, with coatings of orpiment 

and realgar along bedding planes. Unit contains 

a 6-in. layer of clays tone at 1155.2 ft.



Thickness
Cfaec) (feet) Description

1135.0 2.4 Sandstone, siltatona and claystone ( inter bedded) .

Sandstone, fine-grained, very light gray (N 8) to 

white (N 9), calcareous, veil indurated; siltstone, 

very light gray (N 8), dark greenish gray (5GY 4/1), 

oediun dark gray (N 4) and very light gray (N 8) 

alternating, calcareous, moderately indurated; 

clays tone, light olive gray (5Y 5/2), greenish 

gray (5GY 6/1) and dark greenish gray (5GY 4/1), 

calcareous, slightly silty, fractured, slickensided, 

moderately well indurated. Unit contains a 2%-in. 

layer of clay at 1136.0 ft; unit also contains 

thin seama and coatings of realgar and orpiment 

along bedding planes. Unit is thinly bedded. Bed 

ding is horizontal.

-G 1.5 Claystone, greenish gray (5GY 6/1), calcareous, slight

ly silty, massive, fractured, slickensided, moder 

ately well indurated. Unit contains a 5-in. layer 

of clay at 1153.3 ft; unit also contains numerous 

coatings of orpiment and realgar along bedding 

planes.



uii-^ Thickness 
(wee) (feet) Description

1158.5 1.9 Siltstone and clay (alternating). Siltstone, very

light gray QJ S) to white QJ 9), micaceous (bio- 

tite), very calcareous, veil indurated; clay, 

light gray (N 7), medium gray (N 5), greenish gray 

(5GY 6/1) and grayish black (N 2) alternating, 

calcareous, slightly silty, moderately indurated, 

with some coatings of orpiment and realgar along 

bedding planes. Unit is thinly bedded. Bedding 

is horizontal.

1160.0 1.5 Clay, similar to clay at 1152.6 ft.

1161.3 1.3 Siltstone, very light gray (N 8) to white Q? 9),

very calcareous, faintly bedded, well indurated.

1167.5 6.2 Clay, very light gray (N 8), greenish gray (5GT 6/1),

olive gray (5Y 4/1) and medium dark gray (N 4) 

alternating, calcareous, slightly silty, medium to 

thinly bedded, moderately indurated.

1175.0 7.5 Sandstone, fine- to medium-grained; greenish gray

(5GY 6/1), calcareous, massive, moderately well
4

indurated.

1190.8 15.8 Clay, similar to clay at 1157.5 ft, with coatings of

realgar and orpioent along bedding planes and 

fractures. Unit contains some layers (up to %-in. 

thick) of very light gray (N 8) and white (N 9) 

crystalline coletnanite. Bedding dips 0* to 5*.



D-seription
1193-5 2,7 Clay, grayish green (10GY 5/2) to duaky yellow green

(5GY 5/2) , calcareous, alightly silty, faintly 

bedded, moderately indurated, with some coatings 

of orpiment and realgar. Unit contains some thin 

layers of very light gray (N 8) and white (N 9) 

crystalline colemanite. In addition unit contains 

veatchite, montmorillonite, hydrous mica, chiorite, 

iron sulfida and anal cine.

1198.5 5.0 Clay, similar to clay at 1190.8 ft. Unit contains

some layers (up to ^-in. thick) of very light 

gray (N 8), crystalline colemanite. Bedding is 

horizontal. Mineralogy same as above.

1207.0 8.5 No core. Cuttings suggest same as above.

1208,9 1.9 Sandstone, fine- to medium-grained; light gray (N 7)

to medium light gray (N 6), calcareous, silty, 

faintly bedded, moderately well indurated. Unit 

gives a strong positive test for B203 .

1210.4 1.5 Clay, dark greenish gray (5GY 4/1) to greenish gray

(5GY 3/1) to dark gray (N 3), calcareous, faintly 

bedded, moderately indurated.

1211.4 1.0 Clay and silt (alternating). Silt, light greenish

gray (5GY 8/1), calcareous; clay, dark greenish 

gray (5GY 4/1) to dusky yellow green (5GT 5/2), 

calcareous, slightly silty, moderately indurated. 

Bedding is slightly contorted. Unit is thinly 

bedded.



-aptrr Thickness Description 
(feet) (feet) *

1212.6 1.2 Siltstone, greenish gray (5GY 6/1), calcareous, faint 

ly bedded, moderately well indurated.

1213.6 1.0 Sandstone, similar to sandstone at 1175.0 ft.

1214.9 1.3 Silt and clay (alternating). Silt, greenish gray

(5GY 6/1) to medium light gray (N 6), calcareous, 

moderately indurated; clay, dusky yellow green 

(5GY 5/2) to grayish green (5GY 6/1) to dark gray 

(N 3), calcareous, moderately indurated.

1215.1 1.2 Sandstone, similar to sandstone at 1175.0 ft.

1225.1 9.0 Clay, greenish gray (5GY 6/1) to dark greenish gray

(5£ 4/1) to grayish olive green (5G 3/2), calcar 

eous, slightly silty, thinly bedded to laminated, 

slickensided, moderately indurated. Unit contains 

a 6-in. layer of sandstona at 1222.0 ft; unit also 

contains some thin layers of light gray (N 7) to 

yellowish gray (5Y 8/1), very calcareous clay. 

Bedding is slightly contorted.

1226.5 1.4 Sandstone, similar to sandstone at 1175.0 ft. Unit

contains a 3-in. layer of clay at 1226.2 ft.

1239.0 12.5 No core. Cuttings suggest aaaoe as above.



c^ *!&  Descriptlon
1249.4 10.4 Clay, greenish gray (5GY 6/1), light olive gray (5Y

6/1), dusky yellow green (5GY 5/2) and grayish 

black (N 2) alternating, calcareous, slightly silty, 

thinly bedded to laminated, moderately indurated. 

Unit contains some layers (up to 3/4-in. thick) 

of very light gray (N 8), crystalline colemanite; 

unit also contains veatchite, montmorillonite, hy 

drous mica, analcime and chlorite. Bedding is 

horizontal.

1258.3 8.9 Clay, moderate red (5R 5/4) to dusky red (5R 3/4),

brownish gray (5YR 4/1), olive gray (5Y 4/1), and 

light olive gray (5Y 5/2) alternating, calcareous, 

slightly silty, thinly bedded to laminated, moder 

ately indurated. Unit contains some layers (up 

to ^-in. thick) of very light gray (N 8), crys 

talline colemanite.

1266.9 8.6 Clay, dusky yellow green (5GY 5/2) to grayish olive

green (5GY 3/2) to greenish black (5G 2/1), slight 

ly calcareous, slightly silty, medium bedded, frac 

tured, slickensided, moderately Indurated. Unit 

contains three layers (5-in., 3%-in. and 3-in. thick) 

of sandstone at 1261.0 ft, 1263.9 ft and 1265.7 ft 

respectively; unit also contains a 6-fti. layer of 

silt at 1258.5 ft.



Thickness Description 
(feet) (feet)

1270.0 3.1 No core. Cuttings suggest same as above.

1294.6 24.6 Clay, greenish gray (5GY 6/1), pale olive (10Y 6/2),

grayish olive, green (5GT 3/2) and grayish black 

(N 2) alternating, calcareous, slightly silty, 

thinly bedded to laminated, moderately indurated, 

with some layers (up to 3/8-in. thick) of white 

(N 9) crystalline colemanita. Unit also contains 

two layers (9-in, and 5Vin. thick) of sandstone 

at 1232.6 ft and 1291.5 ft respectively. Bedding 

is horizontal.

1300.0 5.4 Ho core. Cuttings suggest same as abovs.

1303.7 3.7 Siltstone, dark greenish gray <5GY 4/1) to medium

light gray (1[ 5), calcareous, medium to thinly 

bedded, moderately veil indurated. Unit contains 

two layers (5-in. and 6-in. thick) of sandstone at 

1300.0 ft and 1303.2 ft respectively.

1305.7 2.0 Siltstona, light gray (N 7) and white (N 9) to very

light gray (tJ 8), calcareous, bedded, moderately 

veil indurated. Unit contains two layers (2%-in. 

and 5-in. thick) of clay at 1304.5 ft and 1305.2 

ft respectively.

1306.7 1.0 * Sandstone, fins- to coarse-grained, granulitic; green 

ish gray (5GY 6/1), calcareous, poorly sorted, 

veil indurated.



Thickness _ . fc . 
(faet) (feet) Description

1307.7 1.0 Siltstone, similar to siltstone at 1212.6 ft.

1309.3 1.6 Sandstone, similar to sandstone at 1306.7 ft. Unit

contains a 6-in. layer of siltstone at 130S.8 ft.

1311.6 2.3 Clay, greenish gray (5GY 6/2) to dusky yellow green

(5GY 5/2) to grayish olive green (5GY 3/2) to 

grayish black (N 2), calcareous, bedded, fractured, 

moderately indurated. Unit contains some thin lay 

ers of yellow gray (5Y 8/1) calcite. Bedding is 

contorted.

1313.1 1.5 Sandstone and siltstone (alternating). Similar to

sandstone at 1306.7 ft; similar to siltstone at 

1212.5 ft. Unit is thinly bedded.

1314.4 1.3 Silt and clay (alternating). Silt, white (N 9) to

very light gray (N 8), calcareous, thinly bedded, 

moderately indurated; clay, dusky yellow green (5GY 

5/2) to grayish olive green (5GY 3/2), calcareous, 

thinly bedded, fractured, slickensided, moderately 

indurated. Bedding is slightly contorted.

1315.5 1.1 Sandstone, similar to sandstone at 1306.7 ft.

1318.7 3.2 Clay, similar to clay at 1266.9 ft. Unit contains

a 6-in. layer of siltstone at 1317.5 ft; unit also 

contains a 7^-in. layer of sandstone at 1318.0 ft.

1330.0 11.3 No core. Cuttings suggest same as above.

/if



I/
:«pcn- Thickness Description 
(feet) (feet)

1332.7 2.7 Sandstone, similar to sandstone at 1306.7 ft. Unit

contains a 6-in. layer of clay at 1330.5 ft.

1334.5 1.8 Siltstone, dark greenish gray (5G7 4/1) to olive gray

(57 4/1), calcareous, bedded, veil indurated* Unit 

contains a 4-in. layer of clay at 1332.7 ft.

1337.5 3.5 Clay and silt (alternating). Silt, light olive gray

(57 6/1), calcareous, moderately indurated; clay, 

olive gray (57 4/1) and grayish black (N 2), cal 

careous, raoderately indurated. Unit is medium to 

thinly bedded.

1333.9 1.4 Clay, olive gray (57 4/1) to olive black (57 2/1),

calcareous, silty, bedded, fractured, slickensided, 

moderately indurated. Unit contains moHusks.

1341.5 2.5 Clay and silt (alternating). Similar to unit at 1337.5

ft. Unit is thinly bedded.

1344.4 2.9 Clay, dark greenish gray (5G7 4/1) to olive black

(57 2/1) and brownish black (57R 2/1), slightly 

silty, bedded, fractured, slickensided, moderately 

  indurated.

1353.7 9.3 Clay, grayish olive green (5G7 3/2) and grayish black

(N 2), calcareous, slightly silty, faintly bedded, 

fractured, slickensided, moderately indurated. 

Unit contains a thin lens of yellowish gray (57 

8/1), very calcareous clay at 1344.4 ft.

170



Thickness Description 
Ueec) (feet)

1354.8 1.1 Silt and clay (alternating). Silt, greenish gray

(5GY 6/1), calcareous, moderately indurated; clay, 

dark gray (N 3), calcareous, moderately indurated. 

Bedding is contorted. Unit is thinly bedded.

1358.6 3.8 Silt, greenish gray (5GY 6/1), calcareous, bedded,

moderately indurated. Unit contains some thin
v

layers of clay.

1360.0 1.4 No core. Cuttings suggest same as above.

1362.5 2.5 Sandstone, fine- to medium-grained, slightly granu-

litic; greenish gray (5GY 6/1), calcareous, mas 

sive, veil indurated. Unit contains an 8%-in. 

layer of siltstone at 1360.4 ft.

1353.9 1.4 Siltstone, dusky yellow green (5GY 5/2), greenish

gray (5GY 6/1) and grayish yellow green (5GY 7/2), 

calcareous, bedded, moderately well indurated. 

Unit contains numerous thin layers of calcareous 

clay. Iron sulfide ends here.

1365.4 1.5 Sandstone, similar to sandstone at 1362.5 ft.

1367.9 2.5 Siltstone, greenish gray (5GY 6/1), calcareous, medium

to thinly bedded, moderately well indurated. Unit 

contains a 2^-ln. layer of clay at 1365.7 ft; unit 

also contains a 1-in. layer of sandstone at 1366.0 

ft.

1369.4 1.5 Claystone, grayish green (10GY 5/2), calcareous, silty,

faintly bedded, moderately well indurated.

17'



-apthr Thickness Description 
(feet) (feet) K

1370.8 1.4 Clay, siltstone and sandstone (interbedded). Clay,

grayish olive green (5GY 3/2), dusky yellow green 

(5GY 5/2) and grayish black (N 2) alternating, 

calcareous, faintly bedded, fractured, slicken- 

slded, moderately indurated; siltstone, greenish 

gray (5GY 6/1), very calcareous, bedded, moder 

ately veil indurated; sandstone, medium-grained, 

slightly grarm 11tic, greenish gray (5GY 6/1), cal 

careous, well indurated.

1390.0 19.2 No core. Cuttings suggest same as above.

1392.7 2.7 Silt and clay (alternating). Silt, very light gray

(N 8) and grayish green (5(3 5/2), calcareous, 

moderately indurated; clay, dark greenish gray 

(5G 4/1) and dusky yellowish green (10GY 3/2), 

calcareous, slightly silty, moderately indurated. 

Unit contains a 6-in. layer of breccia at 1390.0 

ft; unit also contains a 4-in. layer of very light 

gray (N 8) to white (N 9), bedded, well indurated 

tuff at 1390.5 ft. Unit is thinly bedded.

1419.0 26.3 No core. Cuttings suggest same as above.

1420.3 1.3 Sandstone, fine- to medium-grained, slightly pebbly;

grayish green (10GY 5/2), very calcareous, massive, 

moderately well indurated.



I/
~ Thickness 

teet) (feet) Description

1449.0 28.7 No core. Predominant lithology is probably a pebble

and cobble (quartz dioritic) breccia, with some 

. layers of sandstone, siltstone and clay. Lithol- 

ogies based on cuttings and drilling characteristics.

1574.0 125.0 Not cored. Cuttings suggest same as above.

1575.5 1.5 Sandstone and siltstone (alternating). Similar to

sandstone at 1420.3 ft; siltstone, grayish green 

(10GY 5/2), calcareous, moderately well indurated. 

Unit contains a 1-in. layer of noncalcareous, 

sliekensided clay at 1574.1 ft; unit also contains 

a thin layer of angular pebbles and cobbles at 

1575.5 ft.

1504.0 (TD) 28.5 No core. Similar to unit at 1449.0 ft.


