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BASIC GROUND-WATER DATA FOR SOUTHERN COCONINO COUNTY, ARIZONA

By E. H. McGavock

Introduction

In July 1964 the U. S. Geological Survey in

cooperation with the Arizona State Land Department,

O. M. Lassen, Commissioner, began an investigation

of the water resources of southern Coconino County.

The purpose of this report is to make available basic

ground- water data that are useful in planning and

studying water-resources development in the area

and to supplement the interpretive report, which will

be published later.

The tabulated and illustrated data include in-

formation on springs and on wells drilled from 1900

to 1967. Most of the well data, logs, well discharges,

and reported drawdowns were obtained from the rec-

ords of well owners and drillers. Water levels in

most of the wells were measured by personnel of the

U.S. Geological Survey.

Southern Coconino County encompasses about

10,600 square miles, most of the land is used for

grazing. The area is bounded on the east, south,

and west by the county line and on the north by the

Colorado and Little Colorado Rivers (fig. 1). The

principal centers of population are Flagstaff, Sedona,

and Williams. The city of Winslow in Navajo County

also obtains its water supply from wells in Coconino

County.

The well and spring records are arranged in

numerical order by township, range, and section

under the well-numbering system used in Arizona in

accordance with the Bureau of Land Management's

system of land subdivision (fig. 2).

Acknowledgments and Personnel

The author appreciates the cooperation of the

well owners and drillers who contributed informa-

tion for this report Messrs. H. F. Dunnam of the

city of Flagstaff , R.B.Stinson of the city of Winslow,

and M. B. McCutchan of the Arizona Water Co., pro-

vided valuable information on municipal wells in the

area. Special thanks are due Mr. W. J. Breed,

Museum of Northern Arizona, and Mr. J . R. Scurlock,

State of Arizona Oil and Gas Conservation Commis-

sion, for permitting access to their records.

This investigation was conducted under the

immediate supervision of H. M. Babcock, district

chief of the Water Resources Division in Arizona.

Substantial contributions, including the basic- data

collection, were made by personnel of the Arizona

district. Those deserving special mention are E L.

Gillespie, J. W. H. Blee, and L, J. Mann.

Explanation of Illustrations and Tables

Included in this report are tables of well rec-

ords, spring records, drillers' logs, and chemical

analyses of ground water. The main illustration

shows the location of wells and springs and the alti-

tude of the water level as of June 1967.
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Figure 1. --Area of report.

Illustrations. - - Figure 3 shows the strati-

graphic names and generalized distribution of the

rocks and sediments in southern Coconino County.

Rocks of Triassic age and younger occur in the en-

tire area, but some rocks of Permian age and older

are present only in the northwest part of the area.

Figure 3, therefore, is divided into northwest and

southeast sections where applicable.

Figure 4 shows the locations of selected wells

and springs listed in tables 1 and 2; the wells and

springs for which chemical analyses are included in

table 4; and the altitude of the water level, in feet

above mean sea level, in the Coconino Sandstone and

Supai Formation in the eastern half of the area. The

contour lines shown on the map connect points of equal

altitude of the water level and depict the shape of the

water-table surface. Figure 4 also shows the alti-

tude of all springs listed in table 2, the altitude of the

water level in isolated wells, and the altitude of the

bottom of dry holes in the western half of the area.
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The well numbers used by the Geological Survey in Arizona
are in accordance with the Bureau of Land Management's system of land

subdivision. The land survey in Arizona is based on the Gila and Salt

River meridian and base line, which divide the State into four quadrants.

These quadrants are designated counterclockwise by the capital letters

A, B, C, and D. All land north and east of the point of origin is in A
quadrant, that north and west in B quadrant, that south and west in C
quadrant, and that south and east in D quadrant. The first digit of a well

number indicates the township, the second the range, and the third the

section in which the well is situated. The lowercase letters a, b, c, and
d after the section number indicate the well location within the section.

The first letter denotes a particular 160-acre tract, the second the 40-

acre tract, and the third the 10-acre tract. These letters also are as-

signed in a counterclockwise direction, beginning in the northeast quarter.

If the location is known within the 10-acre tract, three lowercase letters

are shown in the well number. In the example shown, well number
(A-4-5)19caa designates the well as being in the NE^NEiSW^ sec. 19,

T. 4 N. , R. 5 E. Where there is more than one well within a 10-acre
tract, consecutive numbers beginning with 1 are added as suffixes.

Figure 2. --Well-numbering system in Arizona.



SYSTEM STRATIGRAPHIC UNIT

QUATERNARY Alluvium
Volcanic rocks

TERTIARY Volcanic rocks and silt, sand, and gravel

CRETACEOUS Sandstone; present in southeastern corner of the county

TRIASSIC

Chinle Formation
Petrified Forest Member
Shinarump Member

Moenkopi Formation

PERMIAN

Kaibab Limestone
Toroweap Formation; present north and west of Verde

Valley

Coconino Sandstone
Hermit Shale; present in the Grand Canyon area

PERMIAN AND
PENNSYLVANIAN Supai Formation

PENNSYLVANIAN

Naco Formation; present in southeastern part of area east

of Verde Valley

Limestone unit; present in area of Hualapai Indian

Reservation

MISSISSIPPIAN Redwall Limestone

DEVONIAN

Martin Limestone; present east and south of Hualapai
Indian Reservation

Temple Butte Limestone; present in eastern Grand Canyon
Limestone unit; present near Hualapai Indian Reservation

CAMBRIAN
Muav Limestone; present north of Verde Valley
Bright Angel Shale; present north of Verde Valley
Tapeats Sandstone

PRECAMBRIAN Mainly granite, gneiss, and schist

Figure 3. --Stratigraphic units in southern Coconino County.



AND (OB
TNG COCONINO SANDSTONE
SUPAI FORMATION

WELL PENETRATING PALEOZOIC HOCKS
BELOW SUPAI FORMATION

2
FIGURE INDICATES NUMBER 1

"

AT THIS LOCATION. ALL WELLS LISTED IN TABLE

POINT OF MAJOR SPRING DISCHARGE

FIGURE STONE AND SUPAI



FIGURE 4.-LOCATION OF SELECTED WELLS AND SPRINGS AND ALTITUDE <>F THE WATER LEVEL l\ THE COCONINO SANDSTONE \\i> SUPAI

FORMATION. JUNE I "(-7. SOUTHERN COCONINO COUNT1



Table 1. --The well records in this table are

for selected wells in the area and for some wells in

adjacent counties. Table 1 is cross-referenced with

tables 3 and 4, and the locations of the wells listed

in table 1 are shown in figure 4.

Table 1 includes the well-location number,

the reported depth of the well, and the diameter of

the casing. Land- surface altitudes were determined

from the best available topographic maps or with an

aneroid altimeter. The principal stratigraphic units

that yield water to the well are listed under the

heading "Water-bearing strata. " The static water

level is the water level below land surface when the

well is not being pumped. Most of the bail or pump-

test data were reported by well drillers or owners.

When only the pumping rate is shown, the figure re-

fers to the pumping rate during normal operation;

otherwise, the figure is the rate of discharge during

a bail or pump test. The drawdown is the amount of

lowering of the water level caused by pumping the

well at a given rate. The duration of the test is the

time necessary to produce the drawdown at the given

rate. The primary use for which the water is with-

drawn is shown in the column "Use of water. " The

availability of supplementary information in tables 3

and 4 is indicated by appropriate symbols in the col-

umns headed "Well log" and "Chemical analysis.
"

The remarks column contains supplementary data,

such as the name of the well, reported well deepen-

ings, and other information.

Table 2 .
-- The spring records included in

this table are for selected springs in and near the

report area. The locations of springs listed in table 2

are shown in figure 4. The geologic formations listed

under the heading "Source rock" refer to the forma-

tions from which the springs actually discharge, and

these formations may not be the principal reservoir

rock. The range of measurements is the range of

discharge measurements or estimates made at the

spring. The symbol T4 under the heading "Chemical

analysis" indicates that a chemical analysis of the

water from the spring is included in table 4. The

names of the springs and other data are shown in

the remarks column.

Table 3. --Table 3 contains selected drillers'

logs that are considered to be representative or that

have special geologic or hydrologic significance.

The drillers' rock descriptions have been retained,

and the stratigraphic correlations have been added

by the author. By comparing the driller's rock de-

scription with known thicknesses and descriptions of

the rocks on the surface, most of the stratigraphic

units can be recognized. Stratigraphic correlations

are listed as undifferentiated in many logs where

minor differences in the rock units are not reflected

in the driller's description. The locations of wells

listed in table 3 are shown in figure 4.

Table 4. -- Table 4 contains laboratory anal-

yses of the water from selected wells and springs.

The locations of wells and springs listed in table 4

are shown in figure 4.

The Director of the U. S. Geological Survey

has approved the change in reporting of Survey water-

quality data from the English system to metric sys-

tem. Therefore, the water-quality data in this report
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are given in milligrams per liter (mg/1), degrees

Celsius (°C), and micromhos at 25°C. The terms

"parts per million" and "milligrams per liter" are

practically synonymous for water containing as much

as 5,000 to 10,000 mg/1 of dissolved solids. The

exact amount is dependent on the nature of the dis-

solved material. The Survey has set 7, 000 mg/1

dissolved solids as the point above which the differ-

ence in parts per million and milligrams per liter

becomes significant. In order to convert data from

one system to the other, a density factor must be

applied to the analytical results of all water con-

taining more than 7, 000 mg/1 of dissolved solids.

Temperature data given in tables 1 and 4 can

be converted to degrees Fahrenheit (°F) by using the

chart shown below.

°F °C °F °C °F °C °F °C

32 55 13 78 26 101 38

33 1 56 13 79 26 102 39

34 1 57 14 80 27 103 39

35 2 58 14 81 27 104 40

36 2 59 15 82 28 105 41

37 3 60 16 83 28 106 41

38 3 61 16 84 29 107 42

39 4 62 17 85 29 108 42

40 4 63 17 86 30 109 43

41 5 64 18 87 31 110 43

42 6 65 18 88 31 111 44
43 6 66 19 89 32 112 44
44 7 67 19 90 32 113 45

45 7 68 20 91 33 114 46

46 8 69 21 92 33 115 46

47 8 70 21 93 34 116 47

48 9 71 22 94 34 117 47

49 9 72 22 95 35 118 48

50 10 73 23 96 36 119 48

51 11 74 23 97 36 120 49

52 11 75 24 98 37 121 49

53 12 76 24 99 37 122 50

54 12 77 25 100 38
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Table 3. --Modified drillers' logs of selected wells in southern Coconino County

Thick-

ness
(feet)

Depth
(feet)

(A-12-13|)lbbd

Thick-
ness
(feet)

Depth
(feet)

QUATERNARY:

Alluvium:

Soil

PERMIAN:
Coconino Sandstone:

Sandstone, light-cream. Coconino, broken

Coconino, pink and red; water at 770

385

412

400

812

(A-13-7)14bab

QUATERNARY: Sandstone, dark-gray 50 315

Alluvium: Sandstone, light -gray 30 345

Rockv top soil 4 4 Sandstone, dark -gray 90 435

Clay and boulders 24 28 Basalt, black 27 462

QUATERNARY AND TERTIARY: Sandstone, dark -gray 20 482

Volcanic rocks, sand, and gravel: Sandstone, red; quite a bit of lime 38

Malpais. black, solid 17 45 Sand, gray and red 73 593

Volcanic ash. red 7 52 Basalt, black 60 653

Malpais, broken 60 112 Sandstone, red 3 656

Malpais, black, solid 38 150 Basalt, black 9 665

Gray sandstone and quartz 62 212 Sandstone, red 18 683

Sandstone, red 18 230 Sandstone, reddish-gray 10 693

Sandstone, grav 12 242 Basalt, black 41 734

Basalt, black 8 250 Sandstone, red 29 763

Sandstone, red 15 265 Basalt, black 37 800

(A-13-10)25caa

QUATERNARY. Sandstone, broken; some moisture 6 368

Sandstone, uniform; slight moisture

Mud 94 94 noted in cuttings 82 450

PERMIAN: Sandstone, broken, quite soft; large

Kaibab Limestone: quantity of water at 461 feet 11 461

Limestone, decomposed; slight amount of Sandstone, broken; increased water 19 480

moisture 17 111 Sandstone, hard 38 518

Limestone, decomposed; broken area from Sandstone, hard, very little change 97 615

135 to 146 feet 36 147 Sandstone, hard, no change 11 626

Coconino Sandstone: Soft and broken formation 26 652

Sandstone, very little change 179 326 Sandstone, medium-hard 74 726

Sandstone, quite uniform 36 362

(A-14-ll)9adc

QUATERNARY: Lime, white, hard 49 197

204
Alluvium Lime, cream-colored, soft

Soil 4 4 Lime, dark-yellow, hard 6 210

PERMIAN: Limestone, white 98 308

Kaibab Limestone: Limestone, tan 78 386

Lime, gray, hard; bad start 19 23 Coconino Sandstone:

Lime, cream-colored, hard 28 51 Coconino, white 50 436

Lime, light -pink, hard 19 70 Coconino, pink 12 448

Lime, white, hard 12 82 Coconino, tan; hit water at 530 feet 115 563

Lime, white, broken 15 97 Coconino, cream 35 598

Lime, buff-colored, medium-hard 10 107 Coconino, light -brown 42 640

Lime, brown, hard 26 133 Coconino, light-gray 30 670

Lime, dark-gray, broken, cavey 15 148

(A-14-Il)9dca

QUATERNARY.
Alluvium:

Lime boulders and clay

PERMIAN:
Kaibab Limestone:

Lime; requires blasting to keep straight

Clay, red

Limestone
Coconino Sandstone:

Coconino, hard

Coconino with a little water

Coconino with a large amount of water

30 145

250 395

115 510

30 540

125 665

(A-14-ll)12hcd

PERMIAN: Limestone. red 8

13

71

84

92
Kaibab Limestone: Limestone, buff

Limestone, broken 4 4 Limestone, red

Limestone, buff, hai d 29 33 Limestone, buff. sandy. small seep of

113

148
Limestone, pink, sand} 5 38 water

Limestone, white, sandy. in part very hard 25 63 Limestone, gray sandy 35



Table 3. -Modified drillers' logs of selected wells in southern Coconino County—Continued

Thick-

ness
(feet)

Depth
(feet)

Thick-
ness
(feet)

Depth
( feet)

(A -14-1 l)12bcd Continued

Limestone, hard, white 30 178 Sandstone, gray 33 365

Limestone, buff, sandy 12 190 Sandstone, buff 20 385

Limestone, gray, sandy 52 242 Sandstone, white; water-bearing stratum,

Limestone, buff 8 250 water rose to 383 feet 8 393

Limestone, gray 18 268 Sandstone, white, coarse, hard 55 448

Limestone, yellow, sandy 20 288 Sandstone, gray, hard 9 457

Coconino Sandstone: Sandstone, white; water-bearing stratum.

Sandstone, white 3 291 water rose to 372 feet 4 461

Sandstone, hard, yellow 16 307 Sandstone, buff 16 477

Sandstone, white 25 332

(A-16-9)28cbc

QUATERNARY: Cinders, soft, water 14 32

Alluvium

.

Clay 6 38

Dirt 3 :i Cinders, water 28 66

TERTIARY. Clay, dry 40 106

Volcanic rocks and silt: Malpais, boulders, hard cinders, won't

Malpais and cinder cap 15 18 hold water 29 135

(A-17-6)18add2

QUATERNARY: Sandstone, white 11 205

Alluvium: Sandstone, pink 27 232

Top soil 2 2 Sandstone, red 11 243

PERMIAN AND PENNS YLVANIAN: Sandstone, pink 7 250

Supai Formation: Sandstone, purple 22 272

Sandstone, red 58 60 Sandstone, red 8 280

Crevice 5 65 Sandstone, gray 15 295

Sandstone, red 55 120 Sandstone, gray, soft 37 332

Sandstone, red, with quartz 13 133 Sandstone, red 18 350

Sandstone, red. hard 61 194

(A-17-7)4ddc

QUATERNARY AND TERTIARY Cinders, red, hard in streaks 22 197

Alluvium: Basalt, hard, broken 15 212

Clav. brown; 1^ gpm at 72 feet 140 140 Basalt, hard 39 251

Lava sand 3 143 Cinders, broken 2 253

TERTIARY: Basalt, broken 3 256

Volcanic rocks:

Basalt, hard, broken 32 175

<A-18-5)29ade

QUATERNARY: Shale, red 10 321

Alluvium: Sandstone, brown, hard 137 458

Boulders, sand, and gravel 21 21 Shale, red, caving 19 477

PERMIAN AND PENNSYLVANIAN : Lime, white and gray 71 548

Supai Formation: Lime, red, sandy 44 592

Sandstone, red 19 40 Lime, white 51 643

Shale, red 4 44 Lime, red and brown; first water at

Sandstone, red, hard 75 119 680 feet 37 680

Shale and sandstone, red. medium-hard 9 128 Shale, brown 2 682

Sandstone, brown, hard 54 182 Lime, gray 112 794

Shale, red; thin layers of sandstone 1 1 193 Sandstone, gray, very hard 7 801

Sandstone, red, hard 26 219 Shale, red 7 808

Sandstone, gray, hard 55 274 Lime, gray and brown 8 816

Sandstone, dark -red 17 291 Layers of brown shale and lime 9 825

Light -gray sandstone, pink shale, and Conglomerate, lime, shale, sand, and clay;

hard limestone 14 305 large stream of water 10 835

Sandstone, red 6 311 Lime, brown, gray, and red 17 852

<A-18-7)15ccb2

QUATERNARY AND TERTIARY* ? ):

Alluvium:

Clay, heavy

Sand, gravel, and cinders



Table 3. --Modified drillers' logs of selected wells in southern Coconino County-— Continued

Thick-

ness
(feet)

Depth
(feet)

Thick-
ness
(feet)

Depth
(feet)

(A-18-7)22bab

QUATERNARY AND TERTIARY*?):
Alluvium:

Clay, heavy

Sand, gravel, and cinders

(A-18-9)6bb

QUATERNARY:
Alluvium:

Soil

Clay, white, soft; small stream of water

at 35 feet

Clay, white, soft

Conglomerate, sandy, hard
Clay, light -brown

35 40

155 195

60 255
45 300

(A-18-9)27cb

QUATERNARY: Conglomerated cinders 10 82

Alluvium

:

Lava, hard 6 88

Adobe topsoil 3 3 Lava, soft, porous 3 91

Clay, brown 12 15 Hard lava and layers of brown clay 25 116

Clay, yellow 30 45 Lava, very hard 7 123
Clay, brown 19 64 Cinders, soft, cemented 3 126

TERTIARY: Lava, very hard 1 127
Volcanic rocks:

Dark cinders and red clay 8 72

(A-18-9)28bcb

QUATERNARY: TERTIARY:
Alluvium: Volcanic rocks and silt:

Soil and clay, black 4 4 Lava, very hard 11 27

Clay, light color to yellow; water. about Cinders, some clay, water. about 29 gpm 10 37

5 gpm 12 16 Lava, blue, very hard 2 39

(A-18-9)28bda

QUATERNARY: TERTIARY:
Alluvium: Volcanic rocks:

Soil 4 4 Lava, streaked, hard and scoriaceous;

Clay, yellow; first water at 20 feet 16 20 water increased with depth 19 75

Clay, blue -green 36 56

(A-18-14)13bad

TRIASSIC: Sandstone, brown 3 653

Moenkopi Formation: Sandstone, gray 234 887

Sandstone, red, Moenkopi 20 20 Sandstone, light -brown 18 905

Sandstone, yellow 5 25 Sandstone, gray 19 924

PERMIAN: Sandstone, light -brown 31 955

Kaibab Limestone: PERMIAN AND PENNSYLVANIAN:
Limestone, yellow 15 40 Supai Formation:

Limestone, gray, sandy 130 170 Silty sandstone, brown, fine 65 1, 020

Coconino Sandstone: Sandstone, reddish-brown, fine 55 1. 075

Sandstone, gray; first water at 300 feet 480 650 Silty sandstone, reddish-brown, fine 25 1. 100

(A-19-7)23ad

QUATERNARY: Clay, muddy 55 605

Alluvium: PERMIAN:
Soil 14 14 Kaibab Limestone:

TERTIARY: Tufa and lime 95 700

Volcanic rocks: Toroweap Formation and Coconino Sandstone

Malpais, solid 51 65 undifferentiated:

Cinders and malpais 360 425 Sandstone 270 970

Silt and sand:

Clay and sand 125 550



Table 3. --Modified drillers' logs of selected wells in southern Coconino County— Continued

ness
(feet)

Depth
(feet)

Thick-
ness
(feet)

Depth
(feet)

(A-19-9)22acc

QUATERNARY: Malpais, broken 130 180
Alluvium: TRIASSIC:

Clay, brown, heavy 15 15 Moenkopi Formation:
Sand, gravel, and a few cinders 20 35 Moenkopi 27 207

TERTIARY:
Volcanic rocks:

Malpais 15 50

(A-19-12j)13bad

QUATERNARY: Shale, red and blue 3 51

Alluvium: Sandstone, red 6 57

Broken Kaibab, Coconino, and Moenkopi PERMIAN:
mixed; throwback from blowout 30 30 Kaibab Limestone:

TRIASSIC: Limestone, broken badly, Kaibab 281 338
Moenkopi Formation: Coconino Sandstone:

Shale, red and blue mottled, some gypsum Sandstone, broken badly, Coconino, water
streaks, Moenkopi 7 37 strata at 637-643 and 676-683 352 690

Limestone, sandy, red 11 48

(A-19-13)5adc

TRIASSIC: Coconino Sandstone:
Moenkopi Formation: Sandstone, dark -yellow 30 280

Shale, red 10 10 Sandstone, light -yellow 120 400

Sandstone, red 30 40 Sandstone, buff-colored 50 450

PERMIAN: Sandstone, light-gray, small amount of

Kaibab Limestone: water at 475 feet 100 550

Lime, yellow 160 200 Sandstone, white, more water 20 5 70

Lime, dark-yellow 50 250

(A-19-13)29bab

QUATERNARY: Coconino Sandstone:

Alluvium: Sandstone, Coconino 38 230

Surface soil 1 1 Sandstone, yellow, Coconino loses water 20 250

PERMIAN: Sandstone, buff, hard 277 527

Kaibab Limestone: Sandstone, white, Coconino, 4 gpm 6 533

Decomposed limestone, Kaibab 2 3 Sandstone, buff, Coconino 23 556

Limestone, buff, broken. Kaibab 29 32 Sandstone, white. Coconino, 12 gpm 12 568

Limestone, buff, solid, Kaibab 39 71 Sandstone, buff 35 603

Limestone, buff and white, Kaibab 121 192

(A-19-14)4bbb

QUATERNARY: Limestone; hit crack and lost water at

Alluvium

:

290-295 feet 15 295

Sandy soil 10 10 Coconino Sandstone:
TRIASSIC: Sandstone, yellow, water 15 310

Moenkopi Formation: Sandstone, light-yellow 60 370

Shale, red, Moenkopi 130 140 Sandstone, light -gray 100 470

PERMIAN: Sandstone, light-gray and yellow 5 475

Kaibab Limestone: Sandstone, light -gray, loose running sand
Limestone, yellow 45 185 from 485-490 feet 20 495

Limestone, yellow and gray 95 280 Sandstone, light-gray 105 600

(A-20-7)28bcc

QUATERNARY AND TERTIARY(?): Toroweap Formation and Coconino Sandstone

Alluvium: undifferentiated:

Topsoil 3 3 Sandstone, solid 320 725

Conglomerate 22 25 Sandstone, broken; lost previous water 30 755

Clay 40 65 Sandstone, solid 60 815

Sandstone 15 80 Sand shells; lost water through layer 25 840

Clay 65 145 Sandstone; water stands to 850 feet 105 945

PERMIAN: Sandstone 35 980

Kaibab Limestone: Sandstone, deep red 10 990

Limestone; 3 gpm at 275 in broken limestone 260 405



Table 3. --Modified drillers' logs of selected wells in southern Coconino County— Continued

Thick-
ness
(feet)

Depth
(feet)

Thick-
ness
(feet)

Depth
(feet)

(A-20-7)30bbc

QUATERNARY: Sandstone, reddish -brown, Coconino 270 600

Alluvium: Sandstone, reddish-brown, with streaks

Soil and fill 20 20 of loose sand and rocks; water from
PERMIAN: 623 to 720 feet 120 720

Kaibab Limestone: Sandstone, reddish -brown, Coconino 305 1.025

Limestone, gray 60 80 Sandstone, reddish-brown, loose and
Limestone, yellow 10 90 caving, Coconino 40 1,065
Limestone, light-yellow 30 120 PERMIAN AND PENNSYLVANLAN:
Limestone, pink 10 130 Supai Formation:
Limestone, gray and pink 120 250 Supai Formation, reddish and silty 10 1,075

Toroweap Formation and Coconino Sandstone
undifferentiated:

Sandstone, brown, Coconino 80 330

(A-20-8)18bbb

QUATERNARY: Coconino 75 550
Alluvium: Sand, brown, cracks 20 570

Clav. boulders 7 7 Sand, brown, Coconino 40 610
Volcanic rocks: Sand, red, water showing; water raised

Volcanic lava 104 111 to 582 feet 40 650
TERTIARY: Coconino, cracks, sand trouble 55 705

Silt and sand: Coconino, white; loose sand at 750 feet 75 780

Red clay and cinders 10 121 Sand, white, Coconino; loose sand 74 854
PERMIAN: Coconino, pink 11 865
Kaibab Limestone: Coconino, cracks 10 875

Lime, Kaibab 19 140 Coconino, lots of sand 125 1, 000
Lime, verv hard, some clay streaks 35 175 Sand, Coconino 75 1,075
Lime, soft, Kaibab 28 203 Coconino and clay 10 1,085
Lime. Kaibab 93 296 PERMIAN AND PENNSYLVANLAN:
Kaibab 67 363 Supai Formation:

Coconino Sandstone: Clay, Coconino and Supai 52 1, 137

Lime, sandstone, mixed 47 410 Clay, Supai 25 1. 162

Lime, Coconino, very hard streaks 14 424 Clay, Supai; caving badly 12 1, 174

Kaibab, Coconino, hard 51 475 Supai 113 1.287

(A-20-ll)7ad

QUATERNARY: Coconino Sandstone:

Alluvium: Sandstone, buff, top Coconino 42 307

Surface soil 6 6 Sandstone white 55 362

Lime boulders 1* 7j Sandstone buff 31 393

Shale, red, Moenkopi I* 9 Sandstone white 68 461

PERMIAN: Sandstone buff 209 670

Kaibab Limestone: Sandstone white 15 685

Limestone, buff, top Kaibab 39 48 Sandstone buff 75 760

Limestone, gray 15 63 Sandstone yellow 30 790

Limestone, buff 24 87 Sandstone buff 101 891

Limestone, white 36 123 Sandstone yields water, water rises to

Limestone, buff, base Kaibab 142 265 852 -foot level 59 950

(A-20-12)29ac

PERMIAN: Sandstone, buff 57 518

Kaibab Limestone: Sandstone, yellow 11 529

Limestone, buff 63 63 Sandstone, white 38 567

Limestone, white 45 108 Sandstone, buff, water at 590 feet 45 612

Limestone, buff 188 296 Sandstone, white 4 616

Limestone, white 17 313 Sandstone, buff 37 653

Coconino Sandstone: Sandstone, white 9 662

Sandstone, buff 63 376 Sandstone, buff 22 684

Sandstone, gray 85 461

(A-21-5)2abcl

QUATERNARY:
Alluvium

:

Soil 2 2

Malpais
Clay, yellow

Malpais

53

48

6

68

116

122

TERTIARY:
Volcanic rocks and silt.

Malpais and caliche 13 15



Table 3. --Modified drillers' logs of selected wells in southern Coconino County— Continued

ness
(feet)

Depth
( feet)

Thick-
ness
(feet)

Depth
(feet)

(A-21-7)5aab

QUATERNARY: Clay and shale, red 7 70
Alluvium: Lava, broken 5 75

Soil 5 5 Red clay and layers of lava 30 105
QUATERNARY AND TERTIARY*?): Lava, medium-hard 15 120

Volcanic rocks and silt:

Lava, solid 58 63

(A-21-7)5aac

QUATERNARY: Lava, gray 3 45
Alluvium: Lava, streaks of brown clay 12 57

Soil 2 2 Clay, red 9 66
QUATERNARY AND TERTIARY*?): Layers of red clay 14 80

Volcanic rocks and silt: Lava, medium-hard 27 107
Lava, hard 38 40 Lava with layers of red clay 23 130
Lava, broken 2 42

(A-21-7)5acc

QUATERNARY: Cinders, silty clay with thin layers of

Alluvium

:

hard lava 5 50
Soil and cinders 10 10 Cinders and less lava 10 60

QUATERNARY AND TERTIARY(?): Cinders and very hard lava 10 70

Volcanic rocks, silt, and sand: Small cinders and clay with broken lava 20 90
Silty clay and cinders 10 20 Clay, red 15 105
Cinders, sandy; water at 27 feet 7 27 Lava, medium-hard 7 112
Cinders, silty clay with thin layers of Clay, red 12 124

lava 18 45 Lava, hard 2 126

(A-21-7)5bab

QUATERNARY: Lava, broken 15 88

Alluvium: Lava, solid 15 103
Soil 7 7 Lava, some water 8 111

QUATERNARY AND TERTIARY(?): Red clay and cinders 8 119
Volcanic rocks, silt, sand, and gravel: Lava, red, hard 8 127

Lava, boulders and fill 13 20 Red clay with layers of lava 27 154
Lava and cinders, water at 46 feet 39 59 Red clay and shale 16 170
Lava, hard 14 73

(A-21-7)5dab

QUATERNARY AND TERTIARYC): Lava, hard 36 63
Volcanic rocks and silt: Lava, broken, medium-hard 46 109

Boulders and clay 22 22 Red clay and cinders 25 134
Cinders and clay 5 27 Red clay and some cinders 21 155

(A-21-7)21ccd

TRIASSIC: Coconino, yellow and white 595 1, 105

Moenkopi Formation: Clay, brown, with fine sand 20 1. 125

Sandstone. Moenkopi 15 15 Coconino, yellow 20 1, 145

PERMIAN: PERMIAN AND PENNSYLVANIAN:
Kaibab Limestone: Supai Formation:

Limestone, Kaibab 300 315 Shale with fine sand, light -brown, getting

Toroweap Formation and Coconino Sandstone darker 55 1, 200
undifferentiated

:

Coconino, red, pink, thin streaks of yellow 195 510

(A-21-7)26ab

PERMIAN: l£ gpm at 230 feet 294 294
Kaibab Limestone: Toroweap Formation:
Kaibab Limestone, white and cream, very Sandstone, white, Coconino 3 297

hard, no cracks. 5 gpm at 73 feet and



Table 3. --Modified drillers' logB of selected wells in southern Coconino County— Continued

(A-21-9)10bbc

QUATERNARY: PERMIAN:

Volcanic rocks:

Boulders 10 10

Kaibab Limestone:
Lime

Coconino Sandstone:

284 382

Cinders 15 25 Sand, Coconino 454 836

Malpais, hard 47 72 Supai, brown 294 1, 130

Malpais boulders

TRIASSIC(?):

6 78 PERMIAN AND PENNSYLVANIAN:
Supai Formation:

Sandstone, red, hard 90 1, 220
MoenkopU 9

) Formation: Sandstone, red with soft streaks; hit water

Moenkopi 20 98 at 1, 245 feet 118 1, 338

(A-21-9)14ccb

QUATERNARY: Loose sand, sandstone 259 739

Alluvium: Sandstone, cream, yellow, hard 201 940

Soil 1 1 Sandstone, light -brown, hard 133 1.073

Volcanic rocks: PERMIAN AND PENNSYLVANIAN:
Lava flows 127 128 Supai Formation:

PERMIAN: Sandstone, dark -brown, first water at

Kaibab Limestone: 1, 215 feet 142 1, 215

Lime, Kaibab 192 320 Sandstone, brown, red 100 1. 315

Coconino Sandstone:

Coconino, white, cream 160 480

(A-21-10)16bd

QUATERNARY: Coconino Sandstone:

Alluvium: Sandstone, yellow. Coconino 18 311

Cinders, boulders, clay 20 20 No record 9 320

PERMIAN: Sandstone, white, hard, very broken at

Kaibab Limestone: 320 feet 310 630

Limestone, Kaibab 45 65 Sandstone, yellow, very broken 40 670

Limestone, white, very hard 82 147 Sandstone, white, hard 110 780

No record 67 214 Sandstone, yellow, first water at 988 feet 238 1,018

Limestone, white, very broken at 214 feet 51 265 Sandstone, light -cream 32 1 .050

Limestone, yellow 28 293

(A-21-ll)24d

PERMIAN: Underground cave opening 8 477

Kaibab Limestone: Sand pocket, sand running in 13 490

Lime, white, very broken cracks and Yellow, white streaks 10 500

crevasse 100 100 Sandstone, white 25 525

Lime, white, very broken cracks, hard Sandstone, yellow, soft 75 600

to keep hole straight 100 200 Sandstone, yellow, soft, with sand

Lime, white to grayish, hard 55 255 pocket 27 627

Coconino Sandstone: Sandstone, soft, with sand pocket at

Sandstone, medium -hard 45 300 643 feet 48 675

Sandstone, vellow, soft 100 400 Sandstone, yellow, bearing water 63 738

Sandstone, yellow, soft 69 469

(A-21-12^)36bd

PERMIAN: Coconino Sandstone:

Kaibab Limestone: Sandstone, yellow 25 240

Limestone boulders 4 4 Sandstone, white 110 350

Limestone 16 20 Sandstone, yellow 130 480

Limestone 195 215 Sandstone, white 73 553

(A-21-13)22ad

TR1ASSIC: Sandstone, yellow 45 80

Moenkopi Formation: Limestone, buff 120 200

Surface soil and red shale 12 12 Coconino Sandstone:

Limestone, red 8 20 Sandstone, buff 10 210

Shale, red 10 30 Sandstone, gray 10 220

PERMIAN: Sandy shale, yellow 3 223

Kaibab Limestone: Sandstone, white, water-bearing 6 229

Shale, yellow 5 35 Sandstone, yellow 24 253



Table 3. --Modified drillers' log* of selected wells In southern Coconino County— Continued

Thick-
ness
(feet)

Depth
(feet)

Thick-
ness
(feet)

Depth
(feet)

(A-22-2)27d

QUATERNARY: Granite 13 651

Alluvium: Limestone 24 675

Sand and gravel 6 8 Limestone and shale 10 685

Boulders 8 12 Limestone 5 690

Clay and sand 28 40 Sandstone 5 695

QUATERNARY AND TERTIARY: Sandstone, Coconino 8 703

Volcanic rocks: Sandstone, white 13 716

Cinders 30 70 Shale, gray 7 723

Cinders, black 85 135 Coconino sandstone 20 743

Cinders, red 23 158 Sandstone 6 74H

Lava rock 4 162 Shale, yellow 20 7611

Malpals 18 180 Shale, hard 7 776

Cinders 18 198 Sandstone 24 800

Malpais 15 213 Sandstone, Coconino 5 805

Cinders 16 229 Sandstone, red 10 815

Malpals 32 261 Shale, gray 6 821

Cinders 15 276 Sandstone, gray 5 826

Malpals 39 315 Sandstone 14 840

Cinders 44 359 Sandstone, hard 1 841

Malpais 46 405 Sandstone, gray 5 846

Cinders 10 415 Sandstone 14 860

Malpais 60 475 Shale, red 2 862

Cinders 42 517 Sandstone 9 871

PERMIAN: Sandstone, hard 9 880

Kaibab Limestone, Toroweap Formation, and Sandstone 21 901

Coconino Sandstone undifferentiated: Sandstone, white 1 1 912

Limestone, gray, clay 9 526 Sandstone and shale 32 944

Limestone 19 545 Shale, yellow 6 950

Clay and limestone 9 554 Sandstone 5 955

Clay and sandstone 6 560 Clay, yellow 7 962

Shale, red, and sandstone 24 584 Clay and sandstone 9 971

Sandstone, yellow 16 600 Clay, red 4 9 75

Shale, red, and sandstone 16 616 No record 9 984

Shale, gray 9 625 Sand, red, fine 16 1 ,000

Limestone, hard 13 638 Sand, red 20 1 , 020

(A-22-3)26bca

QUATERNARY: Lava 117 312

Alluvium

:

Fine red cinders and ash; seep of water

Topsoil 8 8 at 317 feet 5 317

QUATERNARY AND TERTIARY: PERMIAN:
Volcanic rocks: Kaibab Limestone:

Cinders, red, silt

v

84 92 Sandy lime, fine 1 31 8

Lava, black 4 96 Limestone, white, gray and reddish

Lava, gray; some cracks at 126 to 128 feet 69 165 streaks, easy drilling 204 522

Cinders, red 30 195

<A-22-4)26dc

QUATERNARY: Basalt 66 86

Alluvium

:

Cinders, reddish 21 107

Clay 6 6 PERMIAN:
TERTIARY: Kaibab Limestone:

Volcanic rocks: Rock, gray, very hard 17 124

Basalt boulders 14 20

(A-22-6)23bcb

QUATERNARY: Cinders, red 6 68

Alluvium: Malpais. gray 31 99

Topsoil 2 2 Cinders. red 15 114

Dirt and cinders 29 31 Malpais. black. hard 18 132

QUATERNARY AND TERTIARY(7): Cinders. black 15 147

Volcanic rocks: Malpais, black, hard 17 164

Malpais, gray 31 62 Cinders. red 27 191
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Thick-
ness
(feet)

Depth
(feet)

Thick-
ness

(feet)

(A-22-6)23dba

QUATERNARY: TERTIARY AND TRIASSIC
Alluvium: UNDIFFERENTIATED:

Topsoil 12 12 Volcanic rocks and Moenkopi Formation

QUATERNARY( ?) AND TERTIARY: undifferentiated:

Volcanic rocks: Cinders, red, and red and blue shale 24 212

Cinders 82 94 TRIASSIC:
Malpais 33 127 Moenkopi Formation:

Cinders, red 21 148 Red shale and sandstone 64 276

Malpais 40 188

(A-22-6)23dca

QUATERNARY: QUATERNARY AND TERTIARY( ?):

Alluvium: Volcanic rocks:

Clay, dark-brown 28 28 Basalt flow, black, hard 19 97

Clay and boulders 15 43 Red cinders and boulders 6 103

Cinders and clay 22 65 Broken rock, cinders, red and black 11 114

Red cinders and boulders 13 78

(A-22-6)25cac2

QUATERNARY: Malpais, hard 4 114

Alluvium: Clay, boulders, and cinders 41 155

Clay and boulders 20 20 Clay, red 8 163

QUATERNARY AND TERTIARY: Malpais, hard 34 197

Volcanic rocks, silt, sand, and gravel: Malpais, red 4 201

Malpais, medium -hard 23 43 TRIASSIC:
Boulders and cemented cinders 24 67 Moenkopi Formation:

Malpais, hard, broken 12 79 Shale, red, and Moenkopi 15 216

Broken red cinders and boulders, some clay 2 81 Sandstone, red 15 231

Malpais ledge; hole drifted some 6 87 Shale, red 27 258

Red clay and boulders and gravel 23 110

(A-22-6)25cbd

QUATERNARY: Malpais, hard 60 115

Alluvium: Brown cinders and clay 6 121

Clay and boulders 39 39 Clay, brown 12 133

QUATERNARY AND TERTIARY: Malpais, broken 33 166

Volcanic rocks and silt: TRIASSIC:
Malpais. basalt 8 47 Moenkopi Formation:

Broken malpais and cinders 8 55 Shale, red, and Moenkopi 94 260

(A-22-6)26aaa

QUATERNARY: TRIASSIC:
Alluvium: Moenkopi Formation:

Alluvium, water stratum at 75 feet, 20 gpm 75 75 Sandstone, Moenkopi, lost water in crevices 269 495

QUATERNARY AND TERTIARY: PERMIAN:
Volcanic rocks, silt, and gravel: Kaibab Limestone:

Clay, red 9 84 Limestone, Kaibab; a little water at

Volcanic cinders, brown 7 91 724 feet, lost in crevice 249 744

Clay, red 2 93 Toroweap Formation and Coconino Sandstone

Volcanic cinders, brown 30 123 undifferentiated:

Lava flow 21 144 Sandstone, very red, soft 6 750

Volcanic cinders, brown; water Sandstone, Coconino 271 1,021

stratum from 144 to 146 feet, tested Sand, white, Coconino 514 1,535

20 gpm 23 167 PERMIAN AND PENNSYLVANIAN:
Lava flow 47 214 Supai Formation:

Gravel or conglomerate 12 226 Sand, red, Supai 5 1,540

(A-22-6)26daa

QUATERNARY: Malpais boulders and clay 10 55

Alluvium :
Cinders and clay, some boulders 20 75

Soil 5 5 Clay, tight, tested 15 gpm 15 90

Clay, yellow, and gravel 10 15 TERTIARY(?):
Clay, yellow, and boulders 10 25 Volcanic rocks:

Cinders and malpais boulders, some Malpais, hard 26 116

water at 25 feet 20 45 Cinders 2 118
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35

Thick-
ness
(feet)

Depth
(feet)

Thick-
ness

(feet)

(A-22-6)26daa Continued

Malpais
Malpais, broken, water, 2 gpm
Malpais, solid, more water at 195 feet

Malpais boulders and cinders

12

35

30

15

130

165

195

210

TRIASSIC:
Moenkopi Formation:
Moenkopi 17

(A-22-7)32cbb

QUATERNARY: Boulders and cinders 20 165

Alluvium: TRIASSIC:
Topsoil 3 3 Moenkopi Formation:

Boulders, sand, cinders 9 12 Sandstone, red 15 180

Gravel and cinders 133 145 Shale, red 22 202

(A-22-7)32dda

QUATERNARY: TRIASSIC:

Alluvium: Moenkopi Formation:

Conglomerate 55 55 Moenkopi; first water at 100 feet 100 200

TERTIARY!?):
Volcanic rocks:

Malpais 45 100

(A-22-7)33cca

QUATERNARY AND TERTIARY: Lava rock 10 90

Volcanic rocks, silt, and sand: Red cinders and clay or ash 10 100

Sand, light-brown, and cinders 10 10 TRIASSIC:
Cinders, brown 60 70 Moenkopi Formation:

Cinders, black; water level 70 feet 10 80 Shale, red, Moenkopi 110 210

(A-22-7)34dc

QUATERNARY:
Alluvium:
Brown sand, clay, and boulders

Granite boulder fill, gray

77

92

77

169

TRIASSIC:
Moenkopi Formation:
Red shale, clay, and sandstone; 201

(A-22-8)16dad

QUATERNARY: Lava and cinders 30 360

Alluvium: PERMIAN:
Sand, topsoil, and cinders 3 3 Kaibab Limestone:

TERTIARY: Limestone, Kaibab 55 415

Volcanic rocks: Limestone, yellow 85 500

Sand and hard cinders 67 70 Limestone 110 610

Cinders, black, hard 20 90 Coconino Sandstone:

Cinders, red 30 120 Sandstone, gray, Coconino 70 680

Lava, malpais. hard 10 130 Sandstone and shale 225 905

Lava, hard 10 140 Sandstone, caving 35 940

Lava, extremely hard 15 155 Sandstone, gray 70 1,010

Lava and cracks 15 170 Sandstone 140 1,150

Lava with loose caving layers 5 175 Sandstone, yellow 100 1,250

Lava, cinders, caving 30 205 Sandstone 160 1,410

Lava, caving 2 207 PERMIAN AND PENNSYLVANIAN:
Lava, hard 40 247 Supai Formation:

Lava 4 251 Sandstone, reddish-brown 140 1, 550

Cinders 39 290 Shale and sandstone, red, Supai 55 1, 605

Lava, vertical cracks 2 292 Sandstone and shale, Supai 50 1,655

Lava, black 8 300 Sandstone and shale, red 25 1,680

Lava 20 320 Sandstone, red 20 1,700

Lava, hard 10 330 Sandstone, Supai 55 1, 755
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Thick-

ness
(feet)

Depth
(feet)

Thick-
ness

(feet)

(A-22-8)33bda

QUATERNARY: Soil and loose rock 56 197
Alluvium: Soft tuff or lava, small strip of gravel

Soil, loose rock, little clay 29 29 at 217 feet 96 293
Boulders 5 34 PERMIAN:
Soil and loose rock 84 118 Kaibab Limestone:
Sandstone, red 23 141 Limestone, Kaibab 117 410

(A-22-9)29bac

QUATERNARY: Coconino Sandstone:
Volcanic rocks, silt, and sand: No record 130 605

Cinders 40 40 Coconino, very broken 440 1,045
Clay-cinder mix 18 58 PERMIAN AND PENNSYLVANIA N:
Malpais, very hard 26 84 Coconino Sandstone and Supai Formation
Malpais, red, soft 46 130 undifferentiated:
Cinders, clay, sand 50 180 Supai, pink, red 405 1,450

PERMIAN:
Kaibab Limestone:

Lime, Kaibab, no cracks 295 475

(A-22-ll)35bc

QUATERNARY: Sandstone, white 100 400
Volcanic rocks: Sandstone, white, cutting good, wearing

Malpais boulders, black 24 24 cable 100 500

Boulders, red, a form of malpais 6 30 Sandstone, white 200 700

PERMIAN: Sandstone, white, water 33 733

Kaibab Limestone: Sandstone, water-bearing, 610 feet

Lime, white 70 100 water sand 107 840

Lime, white, no cracks 100 200 Sandstone, yellow, bearing water,

Lime, yellow, base of Kaibab 240 feet 40 240 tested 10 gpm 10 850

PERMIAN AND PENNSYLVANIAN: Sandstone, yellow, no water 155 1, 005

Coconino Sandstone and Supai Formation No record 156 1, 161

undifferentiated:

Sandstone 60 300

(A-23-8)16dcdl

QUATERNARY: Lava flow, black, hard 36 129
Volcanic rocks, silt, sand, and gravel: Gravel, sand, boulders, and clay 361 490

Soil 2 2 Lava flow, black, hard 34 524
Cinders, brown 11 13 Flow, black, red, broken 12 536
Silt, fine 8 21 Lava flow, black, hard 16 552
Cinders, black 54 75 Red burned clay, sand 21 573

Cinders, black; large boulders 18 93 Brown clay, sand, and gravel 31 604

(A-23-ll)28a

QUATERNARY: Lime, red 82 350

Volcanic rocks: Coconino Sandstone:

Cinders 58 58 Sand rock 295 645

Lava 47 105 Water sand, water 20 665

PERMIAN: Sand, pink 92 757

Kaibab Limestone:
Lime, gray 163 268

(A-24-l)16dcb

QUATERNARY:
Alluvium:

Boulders and clay

PERMIAN:
Kaibab Limestone:

Limestone, hit water at 330 feet

20

330

Toroweap Formation:
Clay and shale, red

Limestone
60

5
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Thick-

ness
(feet)

Depth
(feet)

Thick-
ness
(feet)

(A-24-l)28ccd

QUATERNARY: Coconino Sandstone:

Alluvium: Sandstone, Coconino 55 595

Boulders and soil fill 20 20 Coconino 20 615

PERMIAN: Coconino, brown 15 630

Kaibab Limestone: Coconino, white 40 670

Lime, Kaibab, very broken 45 65 Coconino, white, caving 40 710

Lime, Kaibab, very hard 30 95 Coconino, cream -colored 40 750

Lime, Kaibab, hard 75 170 Coconino, white 50 800

Lime, Kaibab, bad cracks 35 205 Coconino, pink 43 843

Lime, Kaibab. very broken and hard 40 245 Sandstone, light -brown, very hard 97 940

Lime, Kaibab, soft 60 305 PERMIAN AND PENNSYLVANLAN:
Toroweap Formation: Supai Formation:
Sandy shale, red 15 320 Sandstone, light-red 45 985

Sandy shale, red; thin layer of sandstone 100 420 Sandstone, red, Supai 45 1,030
Limestone, Kaibab 75 495 Supai, red, broken; losing drilling water 40 1,070

Shale, red; thin layer of sandstone 15 510 Sandstone, red, Supai 40 1, 110

Limestone, dark-red, Kaibab 30 540 Shale and sandstone, red 30 1, 140

(A-24-5)llcac

QUATERNARY: No cuttings, hard and broken 15 117

Alluvium: Malpais, black, hard 6 123

Clay and boulders 3 3 Malpais, red; layers of red boulders and

TERTIARY: cinders 52 175

Volcanic rocks and sand: Cinders and boulders, red, black, brown.

Cinders and boulders 34 37 cavey 22 197

Malpais, black, hard 31 68 Malpais, black, hard 73 270

Malpais, black, broken, very hard, lost Boulders, cinders, red, cavey 6 276

water 25 93 Malpais, black, hard 59 335

Malpais. black, very hard, lost water 9 102 Sand, brown, fine 11 346

(A-24-5)llcdb

QUATERNARY: Boulders and cinders, black and red, loose 15 105

Alluvium: Malpais, red 10 115

Soil 6 6 Cinders, red and black 30 145

TERTIARY: Malpais, black, hard 30 175

Volcanic rocks: Malpais boulders and cinders, black 30 205

Lava cinders 24 30 Malpais, black 75 280

Malpais. black, hard 60 90 Cinders, red 12 292

(A-25-l)22bd

QUATERNARY AND TERTIARY* ?): Rock, red 25 80

Alluvium: Mud rock, red; water 10 90

Soil and gravel 25 25 Rock, brown, hard 10 100

Shale, red 10 35 Rock, red; broke through in water at

Shale, light -brown, hard 5 40 105 feet, unable to bail dry 9 109

Rock, yellow 15 55

(A-25-5)27ccb

QUATERNARY AND TERTIARY: Conglomerate fill, yellow and red 80 265

Volcanic rocks and gravel: Malpais, hard, broken 38 303

No record 116 116 PERMIAN:
Malpais, broken, and cinders 5 121 Kaibab Limestone:
Malpais, black, hard 64 185 Limestone, red and white, Kaibab 17 320

(A-25-6)20baa

QUATERNARY:

Alluvium:

Malpais boulders, sand, and clay 55

TRIASSIC:
Chinle Formation:

Petrified Forest Member:
Chinle, red
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Thick-

ness
(feet)

Depth
( feet)

Thick-
ness
(feet)

(A-25-6)20bbb

QUATERNARY: 115 feet 35 115
Alluvium: TRIASSIC:

Malpais boulders 35 35 Moenkopi Formation:
TRIASSIC: Sandstone and shale, Moenkopi 319 434

Chinle Formation: PERMIAN:
Petrified Forest Member: Kaibab Limestone:

Chinle, gray and white; % gpm at 80 feet 45 80 Limestone, Kaibab; water stands 30 feet

Shinarump Member: from bottom, 15 gpm 3 437
Shinarump, gray and white; 1 gpm at

(A-25-6)20bdd

QUATERNARY: TRIASSIC:
Alluvium

:

Chinle Formation:
Boulders and soil 6 6 Petrified Forest Member:

TERTIARY: Shale, red 30 142

Volcanic rocks:

Malpais; water from 92 to 112 feet 106 112

(A-25-9)6cca

QUATERNARY: Lime, yellow 40 305
Alluvium: Coconino Sandstone:

Cinders, red 49 49 Sandstone, buff or reddish -yellow 185 490
PERMIAN: Sandstone, yellow 785 1, 275

Kaibab Limestone: PERMIAN AND PENNSYLVANIAN:
Lime, yellow 21 70 Supai Formation:
Lime, crack 65 135 Sandstone, red 75 1,350
Lime, light -brown 45 180 Sandstone, buff 30 1,380
Lime, light -yellow 45 225 Sandstone, red 178 1, 558

Lime, white 40 265 Sandstone, yellow; water at 1,670 feet 242 1, 800

(A-26-8)lb

TRIASSIC: Sandstone, gray 320 660

Moenkopi Formation: Sandstone, yellow 160 820

Shale, red, Moenkopi 100 100 Sandstone, grayish-blue 100 920

PERMIAN: PERMIAN AND PENNSYLVANIAN:
Kaibab Limestone: Coconino Sandstone and Supai Formation

Limestone, gray 230 330 undifferentiated:

Coconino Sandstone: Sandstone, red 630 1,550

Sandstone, red 10 340

(A-26-9)15ac

PERMIAN: Sandstone, light -yellow, hard 102 1,150

Kaibab Limestone: PERMIAN AND PENNSYLVANIAN:
Limestone, white 200 200 Supai Formation:

Sandy limestone, red 42 242 Sandstone, pink, hard; small show of

Coconino Sandstone: water at 1, 152 feet, 4 gpm at 1,200 feet 50 1, 200

Sandstone, white, hard 206 448 Sandstone, yellow and pink; 1 8 gpm at

Sandstone, buff, hard 164 612 1, 250 feet 50 1, 250

Sandstone, pink, soft 436 1,048

(A-26-9)33dac

QUATERNARY: Coconino Sandstone:

Alluvium: Sandstone, white, very hard 220 530

Boulders and caliche 10 10 Sandstone, yellow, medium -hard 170 700

TERTIARY: Sandstone, red, medium -hard 200 900

Volcanic rocks: Sandstone, white, very hard 90 990

Malpais 60 70 Sandstone, yellow, very hard 240 1,230

PERMIAN: PERMIAN AND PENNSYLVANIAN:
Kaibab Limestone: Supai Formation:

Limestone, blue, ver> ' ird 50 120 Shale, red, sandy 20 1, 250

Limestone, yellow 10 130 Sandstone, red 190 1,440

Limestone, white 180 310
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Thick-

ness
(feet)

Depth
(feet)

Thick-
ness

(feet)

(A-27-l)29c

PERMIAN: Sandstone, light with red specks 85 785

Kaibab Limestone: Sandstone, red and light-colored 33 818
Rock and sandstone, broken 10 10 Sandstone, light 134 952
Rock, yellow 20 30 Sandstone, red 193 1, 145

Lime, cream-colored 15 45 Sandstone, light 30 1, 175
Sandstone, yellow 30 75 Sandy shale, yellow 10 1,185
Rock, yellow 15 90 Sandstone, yellow 55 1,240
Rock, brown 13 103 Sandstone, light 39 1.279
Lime, cream-colored 24 127 PERMIAN AND PENNSYLVANIAN:
Lime, light 9 136 Hermit Shale and Supai Formation
Sandstone, white 34 170 undifferentiated

:

Lime, cream-colored 77 247 Shale, dark -red; water seep', 2j gallons

Sandstone, brown, and white lime 43 290 per hour 3 1,282
Rock, dark, hard 30 320 Shale, red, hard 25 1,307
Lime, light -colored 90 410 Sandstone, light 8 1,315

Toroweap Formation: Shale, red 5 1, 320
Shale, red 60 470 Sandstone, light, hard 5 1, 325
Sandstone, yellow 15 485 Shale, dark -red 35 1,360
Sandy shale, red 20 505 Sandstone, light, hard 10 1, 370

Shale, light -brown 15 520 Sandstone, light; red shale; specks of

Shale, red 10 530 blue shale 10 1, 380

Rock, light -brown 20 550 Shale, dark-red 15 1, 395

Lime, cream-colored 35 585 Shale, light -red 4 1,399
Rock, dark, and yellow shale 50 635 Sandstone, light 7 1,406
Shale, yellow, and light-colored lime 30 665 Shale, dark-red 4 1, 410

Coconino Sandstone: Sandstone, light 30 1, 440
Sandstone, light -colored 35 700 Sandstone, reddish 30 1, 470

(A-28-9)35bac

TRIASSIC: Sandy shale 15 435
Chinle Formation: Shale, red 65 500
Shinarump Member: Sandy shale, red 20 520
Shale, red 40 40 PERMIAN:
Sandstone 15 55 Kaibab Limestone:
Shale, red 15 70 Lime rock 220 740

Sandstone, seep of water, not enough for Crevasse 5 745
drilling 12 82 Lime and sandstone 40 785

Moenkopi Formation: Sandstone, poorly cemented and some
Shale, red 338 420 runs 43 828

(A-29-l)29b

QUATERNARY AND TERTIARY(?): Lime, light -yellow, medium -hard 30 370

Alluvium: Lime, blue, very hard 32 402

Soil 4 4 Lime, white, medium -hard 56 458

Clay 6 10 Lime, gray, medium-hard 16 474

Gravel and clay 12 22 Lime, blue, medium -hard 6 480
Clay, red 15 37 Lime, white, medium-hard 10 490

Gravel, clay 18 55 Lime, light -blue, very hard 14 504

Clay 10 65 Toroweap Formation:
TRIASSIC: Lime, light-red, soft, Toroweap 126 630

Moenkopi Formation: Lime, buff, soft 20 650

Shale, red, hard, Moenkopi 15 80 Lime, white, soft 20 670

Sandstone, red, hard 8 88 Lime, pink, soft 72 742

Shale, red 2 90 Coconino Sandstone:
Sandstone, red 5 95 Sandstone, light-red, Coconino 83 825

Shale, red 7 102 Sandstone, white and pink 15 840

PERMIAN: Sandstone, pink 100 940

Kaibab Limestone: Sandstone, light-red 30 9 70

Lime, Kaibab 3 105 Sandstone, white 120 1,090
Lime, white, medium -hard 85 190 Sandstone, pink and red 122 1,212
Lime, yellow, medium -hard 30 220 PERMIAN AND PENNSYLVANIAN:
Lime, white, medium -hard 65 285 Hermit Shale and Supai Formation
Lime, blue, very hard 40 325 undifferentiated:

Lime, yellow, medium -hard 15 340 Shale and sandstone, red, Supai 63 1,275
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Thick-

ness
(feet)

Depth
(feet)

Thick-
ness
(feet)

(A-29-l)29dc

QUATERNARY: Toroweap Formation:
Alluvium: Shale, red, sandy 130 490

Topsoil 6 6 Shale, blue, sandy 30 520

Clay and sand 9 15 Lime, pink 50 5 70

Sand and gravel 5 20 Shale, brilliant -red, sandy 10 580

PERMIAN: Coconino Sandstone:
Kaibab Limestone: Sandstone, orange 110 690

Lime, gray 10 30 Sandstone, pink and orange 90 780

Lime, yellow 10 40 Sandstone, gray 30 810

Lime, gray 30 70 Sandstone, gray and yellow 130 940

Lime, gray, hard 10 80 Sandstone, white 47 987

Lime, white 30 110 PERMIAN AND PENNSYLVANIAN:
Lime, yellow 70 180 Hermit Shale and Supai Formation
Lime, gray 50 230 undifferentiated

:

Lime, yellow 70 300 Stone, pink and red, layers of red shale;

Lime, gray, hard 40 340 hit water at 1, 020, | gpm 143 1, 130

Lime, blue 20 360

(A-30-2)17

QUATERNARY: Silica 9 369

Alluvium: Limestone 131 500

Surface soil and silica 22 22 Coconino Sandstone:

PERMIAN: Sandstone 64 564

Kaibab Limestone: Sandstone, red 61 625

Limestone 45 67 Sandstone, red and yellow 50 675

Silica, soft 11 78 Sandstone, light -pink and yellow 25 700

Limestone 35 113 No record 19 719

Limestone and silica, hard 4 117 Limestone, yellow 40 759

Limestone 86 203 Sandstone, yellow 136 895

Toroweap Formation: Hermit Shale:

Limestone, red 122 325 Shale, red 5 900

Limestone 35 360 Shale, red, hard 100 1,000

(A-30-2)24bbb

QUATERNARY: Toroweap Formation:

Alluvium: Clay, red 90 485

Soil 25 25 Sandy clay 10 495

Broken rock 3 28 Lime, hard; show of water at 530 feet 75 570

Soil and clay 12 40 Lime, yellow 50 620

PERMIAN: Clay, red 35 655

Kaibab Limestone: Sandy clay, red 5 660

Lime, Kaibab 79 119 Coconino Sandstone:

Lime, real hard 5 124 Coconino, yellow 20 680

Lime, yellow 71 195 Coconino, pink, showing of clay 15 695

Lime, grav, hard 50 245 Coconino, gray 15 710

Lime, hard, some cracks 150 395 Coconino, white 20 730

(A-30-2)25b

PERMIAN. Toroweap Formation:

Kaibab Limestone: Sandy limestone, red, soft 37 385

Limestone, yellow 15 15 Sandy limestone, light -red, hard 19 404

Limestone, yellowish-red, sandy 15 30 Sandy limestone, light-red, soft 36 440

Limestone, dark-yellow 20 50 Limestone, yellow, soft 18 458

Limestone, white, hard 8 58 Sandy limestone, light-red, soft 12 470

Lime, white, hard, very fractured. Limestone, buff, very hard 10 480

crevices 14 72 Limestone, buff, medium-hard 20 500

Limestone, white, hard 14 86 Limestone, light -yellow, very hard 30 530

Limestone, light-vellow, hard, more Limestone, buff, medium -hard 20 550

crevices 16 102 Sandy limestone, light-red, soft 20 570

Limestone, dark-yellow, hard 20 122 Sandy limestone, red, soft 20 590

Limestone, light-yellow, hard, more Sandy limestone, buff 18 608

crevices 53 175 Coconino Sandstone:

Limestone, light-yellow, medium -hard 80 255 Sandstone, light -yellow, hard 22 630

Limestone, light -yellow, very hard 93 348
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Thick-

ness
(feet)

Depth
(feet)

Thick-
ness

(feet)

(A-30-2)25c

PERMIAN: Coconino Sandstone:

Kaibab Limestone: Sandstone, buff-colored 294 930

Lime, light -yellow 362 362 Sandstone, white 35 965
Toroweap Formation: Sandstone, pink 10 975

Sandy lime, red 134 496 Sandstone, white 10 985

Sandstone, red 9 505 Sandstone, buff-colored 111 1,096
Lime, gray 18 523 PERMIAN AND PENNSYLVANIAN:
Lime, light-gray, 2\ gpm 61 584 Hermit Shale and Supai Formation
Lime, light -red 14 598 undifferentiated:

Lime, light-gray 32 630 Shale, red 224 1, 320

Lime, light -red 6 636 Sandstone and shale, red 80 1, 400

(B-24-8)17dcl

QUATERNARY: CAMBRIAN:

Alluvium: Muav Limestone and Bright Angel Shale
undifferentiated:

Adobe and gravel 70 70
Shale and limestone 25 780

MISSISSIPPIAN AND DEVONIAN Limestone 205 985
UNDIFFERENTIATED: Shale, blue 35 1, 020

Redwall Limestone and Martin Limestone Limestone 60 1, 080

undifferentiated: Shale 45 1, 125

65 1, 190
184 254

Shale, blue 155 1, 345
Quartzite 20 274 Tapeats Sandstone:

Porphyry 11 285 Sandstone, gray 15 1, 360

Sandstone, red 355 1, 715
Quartzite 5 290 PRECAMBRIAN:
Limestone 465 755 Rock, gray, soft granite 73 1, 788

(B-25-3)3cc

QUATERNARY: Malpais, black, hard 8 81

Alluvium: Cinders, black 2 83

Soil 2 2 Malpais, black, hard 16 99

Boulders and cinders 9 11 TERTIARY:
Volcanic rocks: Silt:

Malpais, hard, broken; lost water 53 64 Shale and clay, red 41 140

Red cinders and clay 9 73

(B-25-10)10adc

QUATERNARY:
Alluvium:

Topsoil
Cemented conglomerate

4

17

4

21

MISSISSIPPIAN:
Redwall Limestone:

Limestone, very hard 61

(B-26-3)19b

QUATERNARY: Shale and clay, red 21 158

Alluvium: Red shale, clay, and sand; seep at 186 feet 29 187

Soil 2 2 Shale, red, hard 18 205

Volcanic rocks: Sandy shale, brown 9 214

Malpais, soft 49 51 Sand, gray 8 222

Malpais, hard 52 103 Shale, brown 69 291

TERTIARY: Sandstone, brown 32 323

Silt, sand, and gravel: Sandy lime, light 11 334

Conglomerate, red sand. and clay; seep Sandy conglomerate, red 16 350

at 122 feet 34 137 Lime and boulders 4 354

(B-28-3U2

QUATERNARY AND TERTIARY(?): Limestone, pink 20 140

Alluvium

:

Limestone, white, hard 10 150

Shale, white, yellowish 10 10 Limestone, buff, hard 12 162

Shale, red 10 20 Limestone, white, hard 18 180

Sandy gravel and shale, red 30 50 Limestone, buff, soft 40 220

PERMIAN: Limestone, white, hard 10 230

Kaibab Limestone: Toroweap Formation:
Sandy limestone, reddish-gray 13 63 Limestone, light -red, soft 22 252

Sandy limestone, buff 57 120 Limestone, buff, soft 38 290
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Thick-

ness
(feet)

Depth
(feet)

Thick-
ness

(feet)

(B -28 -3)1 2 Continued

Limestone, light -red, soft 10 300 Sandy shale, red and pink 70 590

Limestone. white, very hard 60 360 Limestone, red, gray, and green 110 700

Limestone, light-yellow, hard 22 382 Coconino Sandstone:

Limestone. light-red, hard 13 395 Sandstone, pink, red, and white; seep at

Limestone, light -buff, hard 45 440 1 , 1 40 feet 440 1, 140

Limestone, dark-buff, hard 12 452 Hermit Shale:

Limestone, white, soft 8 460 Sandy shale, hard 180 1, 320

Limestone. pink and white, hard 11 471 Shale, red, hard 80 1,400

Limestone, red and pink, hard 49 520

(B-28-7)31c

QUATERNARY AND TERTIARY* ?) Sand and gravel, gravel as much as

UNDIFFERENTIATED: 6 inches in diameter
Silty conglomerate, some clay

13

18

19

37

Alluvium: Sand and gravel, cemented 92 129

Topsoil 6 6 Sandy clay and gravel 21 150

(B-29-l)12dbd

QUATERNARY. Lime, cream and white, very broken 105 610

Alluvium :
Coconino Sandstone:

Soil, gravel, and sand 10 10 Sandstone, cream, white, pink, very hard,

PERMIAN: broken; first water at 990 feet, \ gpm 445 1,055

Kaibab Limestone: Hermit Shale:

Lime, white and cream, very hard 370 380 Sandstone, pink, with thin layers of red

Toroweap Formation: shale 17 1, 072

Shale and sandstone, red and brown 125 505 Shale, dark-red 8 1,080

(B-30-l)28aaal

QUATERNARY: Shale, red 2 326

Alluvium: Limestone, white, hard 4 330

Surface soil 10 10 Shale, red 5 335

Sand and gravel 5 15 Limestone, white 10 345

PERMIAN: Sandy limestone 30 375

Kaibab Limestone: Shale, red 3 378

Sandstone, yellow 10 25 Sand, limestone, and shale 7 385

Sandy limestone, hard 10 35 Shale, red 3 388

Shale and sand, yellow 5 40 Sandy lime and shale 7 395

Sandy limestone, white, hard 35 75 Red shale and sand 20 415

Sandy limestone, yellow 5 80 Limestone, black 5 420

Limestone, white, hard 40 120 Red shale and sand 25 445

Sandy limestone 30 150 Sandstone, yellow 10 455

Limestone, white, hard 40 190 Red shale and sand 5 460

Sandy limestone, hard 15 205 Sandstone, yellow 80 540

Sandy limestone, brown 35 240 Sandy shale, gray 15 555

Limestone, white 57 297 Coconino Sandstone:

Limestone, brown 13 310 Sandstone, yellow 60 615

Limestone, white, hard 2 312 Sandstone, white, hard 220 835

Toroweap Formation: Sandstone, light-brown; hit water at

Shale, red 2 314 925 feet, rose to 900 feet 155 990

Limestone, white, hard 10 324

(B-30-l)28baa

PERMIAN:
Kaibab Limestone:

Limestone, yellowish, hard

Sandstone, fairly soft

Limestone, hard

Toroweap Formation:
Sandstone, reddish -brown

Sandstone, yellowish-brown

222 222

33 255

110 365

120 485

60 545

Sandstone, bluish-black

Coconino Sandstone:

Sandstone, yellowish-brown

Sandstone, white, fine; hit water at

905 feet

Hermit Shale:

Shale, Hermit

22

53

410

21
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