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The Indian school at Thoresm, MeKinley County, Wew Mexico, has been
closed for several years. Vhen the school was ;n operation, uﬂ_er was
supplied from a well which produced from sandstone in the Chinle fomation.
The pump was Temoved and the well was capped at the time that the school
was closed. In 19&8 the Navajo Service ‘dds'ired to reopen the achool. 2 The
Geological Snrvey had been stuciying ground-water problun on the Favajo
Indian Reservation since Jmary 191&8 and the Ha,v'ado Service requested that
the program include Indian schools, such as the one at '!horm. that are
not on the Reservation, tmt are, nevertheless, the responsihﬂity of that
office. Accordingly, the Geologlical Survey made a brief re‘comi‘szaance:to
deternine the adcquacy— of the existing water supply at Thoream and to make
recommendations for further development if necessary.

- It was reported that about 20,000 gallons of water per day would be
needed for operation of the school on a bou_'d._ing buis. A continuous dis-
charge of 14 gali'ons per mimte mld be needed to ‘rurnish this amount of :
,:\vater. Pumping 16 hours per day, about 21 gallons per mimite would be required.‘

, I-ocation : |

Thorean is located in south-central McKinley County, Wew Mexico, about
I miles east of the Continental Divide and 35 niles east of Gallup, U, S,
Highway 66 and the Santa Fe Railroad pass through the ‘settlement, ‘Stﬁateﬂ
Highway 56, a graded road, links horm with Crown Point, 37 miles to ‘the h
north., The school is situated in the lﬁ%m sesc. 32, T, 1k N, R. 13 ’.. on
40 acres of land allotted tq i;ho1 Navajo Service by the Federal Goiermnt. ;

Thorean lies on the north flank of the Zuni npuft. Topaér&phlcally.
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the region may be‘ described generally as characteristic of a disseatod dome, .

A geries of cuesta ridges of sandstone parallel‘ the axis of the dome, with
steep escagment slopes facing southward in the direction of its center: Broad,
flat valleys cut in beds of shale lie between the cuesta ridges and fae_ilitato .
travel from east aixd west across the uplifted area.

Drainage 18 predominantly to the east, away from the Continental Divide
which attaine an altitude of 7,246 feet U4 miles west of ‘ﬂ\ﬂ@. The altitude
at Thoream is about 7,150 feet. The land surface slopes so gently $o the
east that stream gradients are too low to accomplish much down cutting.

Fleld work :

A pumping test was made by L. C. Halpeany, engineer, H. A, \ﬂ'xi.'ccmn‘n.~

geologist, and A, D, Pulido and 6, A, Lerua, student engineers, during th§

period /mgust 17-20, 1948, Records of shallow wells and water samples were
collected by H, A, Whitcomb and' R, J. Drake in early December 19148,
Acknowl edgments

J. D, Hem, District Chemist, Quality of Water Branch, prepared the
quality-of-water section for this‘repert. c. V. Thoig. District Geologist
for ground-water investigations in New Mexico, gave helpful suggestions uring
the course of the investigation and reviewed the report. K, E, Skibitzke,
engineer, reviewed the computations for the pumping test. C. B, Read,
Geologist, Fuels Seotign.v Geologic Divigion, discussed the stratigraphy of
the region with the amthors and revimé the geelo.gic section of the report. i

GEOLOGY _

The broad, flat valley in which the town of fhormm is sitnated is
underlain by Triassie and Permian strata. The ..1,0ve§t stratigraphic unit
which could be considered as a possible aquifer at Thorean ie the Glorieta
sandstone member of the Middle Permian San Andres formation. The rocks bdelow
this member are known to yield water of poor quality in the region, and
therefore they will not be discussed in thie report. The geologic section
vas examined in the vieinity of Prewitt, 10 miles east of Thoream, where



better exposures occur. The thicknesses in that viecinity are considered to be
applicable to the strata in the 'I'ho'z-eau area, '
Stratigraphy

The Glorieta sandstone member of the Middle Permian San Andres fomation
is not exposed in the area studied. The log of well o {gable 2) indicates that
the nombcr is about 188 feet thick in the vicinity of Pmitt. ¥znosures in
other parts of the reglon show that the Glorieta. sandstone member is gray, fine-
grained, hard, massive, and crosa bedded. |

The San Andres limestone member of the San Andres formation is the ymsi
of the Permian strata exposed in the area. A.imxt 150 feet of this gray, soarse-
grained, magsive, sandy limestone, containing abundant Middle Permian fossils,
crops out in the wall of Bluewater Canyon about 6 miles southwest of Thoream.

The contact with the underlying Gioribta s‘andstone‘mambar was not observed in the
area eﬁainod. / :

Immediately overlying the San Andres formation is about 30 feet of red,
mediun-grained, rather soft, shaly to thin-bedded sandstome which contalus scabtered
small quarbeite pebbles. According to Read X this sandetone may bde the equivalent
of the Shinarump conglemerate, of Upper (?) Triassic age. ‘

Overlying the Shinarump (1) congloﬁerate 1s an estimated thickness of 260v
feet of soft red, gray, and purplish ahale,__ containing Yeds of generally coarse
and commonly eross bedded gray sandstone, These dmosits. were dodgna’tc’d by
Dartor/ ag the Moenkopi formation. Eeeent studiee by C. B, Read, in a paper by
Thah-y produced paleobotanical evidence that these beds are of a later Triassie
age than Moenlopl, and nggest that they are more proporly correlated with the Chinle
formation than with the much oclder Moenkopi formation. These beds are designated in

this report

17/ Read, . B,, Oral communication, December 10, 192}8.

2/ Darton, W. H., "Red Beds" and assoclated formations in New Mexico: U, S, Geol.
Survey Bull. 794, p. 1U43, 1928,

3/ Theis, C, V., Ground-water conditions near Wingate Ordnance Depot: U. S. 6»1
Survey (Report to army Enginurs). pp. 10-11, 1941,



at the "lower shale member of the Chinle formation®,

About 100 feet of gray to wff, coarse-grained, rather hard, massive
sandstone containing conglomeratic lenses in its lower part, overlies the lower
shale member of the Chinle formatien, Thie sandstone is exposed at the top of
the steep south-facing escarpment slepe south of’ Thorean. This sandstone was
correlated with the Shinarump conglomerate by Dartoa.y In thhv report it is
desigiated as the "middle sandstone member of the Chinle formation®.

Conformably évorlying the middle sandetone member of the Chinle formation
ie about 1,100 feet of soft gray, maroen, and purple shales and interbedded
thin red to brown sandstones. This sequence is designated in this report as
the "upper shale member of the Chinle formation®. Brosion of these beds has

produced the wide valley lying between the sandstone-capped cuesta to the south
and the red sandstones of Jurassic age which form the high ¢liffs of Dutton

Platean to the north,

Structure
The Zuni uplift consiste of an elongated dome, the axis of which strikes

roughly northwest. The strata on the northeastern flank dip uniformly to the

north and northeast at angles ranging from 2° to 3°. Dips are much steeper
on the southwestern flank, The northeastern 1imb of the wpwarp hag been

dissected by erosion to form a series of northwest-trending cuestas., The
areas between successive cuestas are oceupied by broad valleys cut imto soft

Triagsie, Jurassic, and Cretaceous shales lying between more resistant sandstones

and limestones.
The only fault observed in the area is evident in the southern wall of

Dautton Platean, about 5 miles northeast of Thoreau. Darton' s2/ geologie map
of the Zuni Mountain region shows this fanlt as probably extending from the

 south rim of the platesn southward about 25 miles to the core of the Zuni uplift.
The east side is upthrown,

L/ Darton, W, H., op. eit., p. 143,
§/ Dartom, N, H., op. eit., pl. 33.



GROUND-WATHR msoms :

It is not believed advisable to consider t.h,e strata below the San Am_lin
formation as a source of grﬁznd water for the Thorean school, as tho‘ quality
of nﬁor yielded by il;ose strata is knégn to be poor, The diléuaaion of
ground;yato# ‘resources is confined, 'ehoréforo, to the water-bearing character
of the rocks described in the geologic set.:tien of this report. ' |

Qogurrence of ground water

The Glorista sandstone member of th; Saﬁ Ahdrn formation yields water
§o three railroad welle at Chavez (pl. 1). Two of the wells flow, and in the
third well the water level is remorted to be .m; 10 feet below the land
surface. The altitude at Thoresu is about 100 feet higher than ot the vells,
and the’rofore a well at Thoreau that t#pn the member could not be expected
to ﬂoy. The top of the member is estimated to be about £50 feet below the |
land eurface at Thoreau. !

The San Andres limestone muber. of the San Andres fémation is nok )ﬁncm’
to be water bearing in the area. Hewever.‘it is possible that some of the
water produced from the wells at Chaves vi}‘e obtained from the San Andres
limestone member, ‘ :

It is reported that the Shinarump (1) conglomerate does not yileld water
to the railroad wells at Chavez. The top of the fommation is estimated to
be about 650 feet below the land mrfaée v:at the school, but an exanination
of the outerops indicated that the fomation may not transdit water readily.

The lower shale member of the Chinle formation is not water beafing in
the area, The middle'sandstone‘mcnber is believed to be the principal aquifer

in the school well (see log, well 195, table 2). The log shows that 20 feet

of water-bearing sand was encountered at 343 feet. The sandstone beds of the



‘upper shale member yield small amounts of water %o domestic wells in the
area, Wells 21 and 22 (table 1) are reported to produce water from a depth
of about 200 feet.

Pumping test %
In order to determine if the school well at Thoream would mppl-},;gl

| gallons per mimute, a pumping test was ﬁade in Magust 1948, During the test,
water samples were collected for analysis. Prior to the test the well had
been capped for at least 6 years. The well was pumped by air 1ift during the
test, and the average discharge was 13.8 gallons per mimute for 5 hours
and 52 mimites., The well is lined with 10-ineh casing, porforatsd from
about 340 to 365 feet. Although there were four wells within a radius of a
mile from the school well, they did not producb water from the middle &
aandetane member of the Chinle formation,

: The transmissibility of the aquifer was calculated by the 'rhoicél
method, according to the following equationt

T = 264 o log /'
8

in wvhich T = coefficient of trangmisesibllity, expregsed in field terms as the
mamber of gallons of water per day that percolates under
prevailing conditions through each mile of water-bearing bed
under investigation (measured at right angles to the direction
of flow) for each foot per mile of hydramlic gradient

9 = discharge of the pumped well, in gauoua per mimate

o
U]

time since ming began, in hours
t'= time since pumping stopped, in hours
8 = residual drawdown, in feet

Y

§j Thele, C. V., The relation between thé lowering of thé plezometric surfacde
and the rate and duration of discharge of a well nsing ground-water storage!
Am, Geophys, Union Trans., 1935, p. 520.



The coefficient of tranemigeibllity wae caleulated to be 57.9 gallons per
day .'pa‘r_ foot. The transmluibility is low, .indi'cating that the aguifer
eould be averdeveleped easily. The snecific capacity of the well was
obtained by 'dilviding the average discharge by the total drawdown, and
’féund o be 0,185 ;alione per mimite per foot of drawdovﬂ. This means that,
~ with a discharge of 21 gallb’ns per mimite, the drawdown would be about 115
feet. Vith this drawdown, the pumping level would be about 240 feet below
the land surface, |

The data collected durimg the pumping test indicated that, although
the well would produce the desired 21 gallons per mimate, the quality of
the water was not sausfwtory'for domestic uao.' Aecordingly, a further
short field study was gado to determine whether or not the ;hhlover
aquifers would produce sufficient water of suitable quality to supplement
the existing supply. Records of the wal_is and springs vigited are given
‘in table 1.
| QALITY OF WATER
Analyses of vat'or.:mp‘l‘es_ rror_n nine wells in the viecinity of Thoream
~are shown in table 3.

The Santa Fe Railroad volln st %avu are reported to produce water
from the San Andres formation, As nho\m by the analysis for well 17, water
from this aquifer is hard. If ﬁé -bther jv.mter of better quality were
available, water from the San Andres formation in the vicinity of Chaves
probably wuld be ut:la{actory fer nost demestie purposes,

Water encmntorod, in the &yinle fomation varies in quality both with

depth in formation and from place io-fplaea in the Thorean area, Water from



the upper part of the fomticn eentaiqq a moderate concentration of die-
solved solids at Thoreau and would be s@tistsctory for domestic nse, as
shown by the analyses for welle 21 and 22. These wells are located less than
a mile from the school, e

 Apparently water from the middle sandstone member of ‘the Cninle rouixf
tion ie rather highly mineralized at The‘m'.. 'as shown by the analyses for
the school well (No, 19), which is reported to develop water from this part
of the fommation, The vell vas sampled thres times during the penping test
on Anguet 1% and 19, Although the samples show some variation in ohenlm
character as pumping proceeded, it appears unlikely that contimied pumping
would materially improve the quality of the water. The analyses show thgt- ;
the water from this well is comparatively soft, but the water containe
excessive concentrations of sodium, chloride, and sulfate, and therefore is
considered unsatisfactory for domestic use. Water of‘liwor dlesolved solids
content from the ﬁ;ddh sandstone member of the Chinle formation contains
moetly sodium and bic.arbonatav, as shown by the analyses for wells 9 and' 20,
alt_hongx the proportion of sulfate to totai dissolved ‘aollm; is Aoaﬂy as
great as in the more highly mineralized water. |

POSSTBILITIRS FOR OBTAINING ADDITIONAL WATER

e records of wells 20 and 22 show that wells near the school produce
at least U gﬂléna per mimte from a depth of about 200 te 250 feet. Table 3
indicates that the water from wells 21 and 22 is of better guality than the
water from well 19, :

Two methods by which additlonal water of better muality could be obtained
at the Thorean school are: (1) Perforate the c_a.siné of well 19 from 200 to
250 i'cet. allowing water fi-en the shallower aqﬁifors» to enter the well;

(2) drill a well near the school So a depth of about 250 feet, and mix the



water produced from the new well with water pﬂﬂnﬁ’d from well 19, The water
from well 19 should be diluted vith at least twice as much water from the
shallower aqui.fnrs'. A

The invesugauon shiowEd that the Glorieta gandstone member of the

San Andrees formation m be vater bearing at the !horom achaol The water-
bearing charaeter of the sandstone and thg quality of water that might be
vielded could be detemined by drilling & test well. The tep of the sand-
stone is estimated to be adoul 850 feet below ‘the land mrfa.co at’ !harwa
ooucwsroas AND RECONMENDATIONS '

1. A minioum of 21 ganonq per mimte of pntable wator vm be noedod
at the Thorean Indian school as eoon as the sehool is Oponed

2. The existing well at the school will produce 21 gal}o;u' per mimio;"
Wt the vater is of poor mality. :

3. Additional water conld be obbained byt (1) Perforating the casing |
in the school well between 200 and 250 feet, ﬂluving watar uf better qualuy
to enter the well; (2) drilling a new well near the school u a dopth of
about 350 feet, » |

B, X B wews Ahas 21 gallons per niim,tar-‘ig available for the school,
the pumping plant would have to be operated 16 "h;»nrs per day, If. both tho :
alternatives outlined in paragranﬁ 3 of this aactioiarc folio\réd., the pumping
plant could bde operated a shortor perlod each day and 4 stan&hy sn:pply nuld
be available in the event of teuporary failure of oao 6# the qua.

5. If the school is cxpa.nded at a later &ato and more water is needed.
the Glorieta sandstone member of the San Andres fomutin may yield mrﬁ.cient
water of suitable quality to supply the increased remirements, althcmgh _

the water may be hard,
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] 10 Table 1.-Regords of wo.and torings m Thoreau area, ’nloy County, New Mexico
(A11 wells are drilled)
£ (Fumbers correspond to mumbers on lato 1 and in tables 2 and 3.) A
Office Loeation ! Owner Driller Date | Altitude Depth | Diam-
Fumber and " com~ | above ' of eter
State file mmber § ple- | sea level well of
| ted | (feet) (feet) well
9 ; (in.)
SR
|
W 13 8, 12 W. | 5
: | |
d”/ 9 UBi8WE see., 11 Havajo Service €.C.C. 193‘*?L - 11,987 1
T: lixc‘ao 1! w' ‘ {
| i
i
/15 | meiwel see, 1 L ASDE ST, Rallzoad lyman & Clempltt 1902 - | 707 | 10
16 do, do. Gas Mulholland L1om g - 7% 10
4/ 17 _do, 8o, Clampits & Noss g = 9w s
. 1% ¥, R 13 W, RO ?
Ji19 _NEdNYE sec, 37 Havajo Service .C.0. 19374?! 1,163 | 505 | 10
120 NYAN¥S sec, 28 do, Kiersey and Co. | ;9321. = | T 0% |
di21 |_SWANW3 see. 33 J, . Radosevich Osear Carter =l yAml e | g
: ? ‘ % '
Jdi 22 do. 1 Ogecar Carter do, = 7,160 | 227 | 5%
! T, 18N, B 12V, 1 1 e pmn
% ; ? : 5
dies | WEINYL gec. 20 i Havajo Serviee ___Thos. Sartin 194 | = i W% ! g
i ! ‘ | : | | |
! i o i




Records obtﬁ‘ by H, A White'omb. 5o, Hnr‘y, and B. J. Drake :LIQ-

Water level
Office Depth Date of | Pump Use Temp.
mmber below measure- | and of op
measur- ment, power | water Remarks
ing point 1948 b/ e/
(feet) a/
. Baca school, Plugged back to 475 feet to ecut off "bad® water,
9 80,65 June 25| C,G bij 56 Beported discharge, 41 gallons per mimate from Chinle formation. See log.
: At Chavez. Measured flow, 3 gallons per mimute, June 25, 1948, Reported
15 TMows - A,D RR 62 discharge by air 1ift, 100 gallons per mimate., Reported to produce water
from Glorieta sandstone member of San Andres. formation., See log.
At Chavez. Reported to have flowed 13 gallons per mimute in 1911.
_16 10 e/ | AD RR - See log.
' Heasured discharge, 20 gallons per mimite, June 25, 19&8 Eeported to
1

|
s
A7 | Tlows - AD RR 65 have flowed 5 gallens Eer nimite in 1918, See log.
% Thoream school, Had been sealed for several years prior to measurement.
1
}

19 121,98 July 30| None N 56 Test pumped by air 1ift, sug. 17-19, 1948, Produces water from Chinle
formation, Sae
; Reported drawdown, 60 feet after pumping 18 gallons per mimte for 1/2
20 280 _ef | C.W 8 - hour, Produces water from Chinle formationm, Sce Lﬁ
! | Eoported discharge, 8 gallons per minute. Produces water from Chinle
‘a1 6 e/ | C.¥ D - | formation, ;
! Reported discharge, 4 gallons ver misute.
fic s E51 T e/ | c.W L D - Produces water from Chinle formation.
:. | i
| i ! ! At San Antonio sheep station. Produces water from Chinle formation.
29 o o | DS - See log. | ,
2 | LS. . N85 | Sorisg,

T e y :
a/ Measuring point was top of casing.

b/ C, eylinder; A, airlift; ¢, gasoline; D, diesel; ¥, windmill,
e/ D, domestie; ER, railroad; S, stock; N, none,

4/ See table 3 for analysis of water sample.

e/ VYater level reported.
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Table 2. - Logs of wells in Thoreau area, McKinley County, New Mexico.
_g__gtions identified by H. A. Whiteomb and L, C. Halpanny i3

?hickf- Thick- ;

ness . Dlepth ness - Depth

(feot? (feet) . (feet) (feet)
Iriller's log of well G, . Lriller's log of well 9, cont.
Navajo Service, owner, ; San Andres formation
Bgca Indien school. : \ Andres limestone uoa_g_
Surface sand 5 5 Gray lime ue 663
Chinle formation Olorieta sendetone membsr
Hard sand L 9  VWhite water sand 8 671
Purple shale 7 16 Hapdwhite sand 5 676
Dark-grsy sand 5 21 Hard gray eand 8 68l
Dark-blue shale 3 27 White send 112 796
Gray shale 11 38 Gray shale 3. 199
Heg shale 6 il ¥hite sand’ 52 A51L

e shale 8 52  Yeeg formstion (1) : -

Gray lime .36 88 Gray shale ' 33 85k
Purple shale 22 | 110 Red send ' i2 866
Gray lime i i1k Red sand with shale ltrenkl 37 883
Green shale k 118 = Sandy red shale : e TR )
Darke-gray water cand (5 gpm) 6 124 Red sand : i
Sandy gray shale 23 147 Hed ehale 12 926
Gray sand 21 174 | - Hed water sand, (37 gpm) 1 333
Sendy gray shale 12 186  Red shale 6! 939
Gray sand 28 214 | Sticky red clay 6 qus
- @ray shale 15 229 | Red shale S 17 962
Bed shale 14 243 | Sandy red shale Mg 1,011
Gray shale 26 269 | Lime shell B 1,016
Purple ehale 30 299 | Gray ssnd : b 1,022
Red shule 16 316 = Dark-gray iime S 12 1,03
Brown shale 9 324 | Bilue shale 2 1,036
¢ shale 30 354  Gray eend 4 1,040
LiW¥ shell i 358 |  Sandy grasy shale i1 1,081
Red shale and herd conglomerate 22 380 | Gray sand 3 1,084
Sandy lime 6 6 . Sandy red shale 4 1,058
Gray sand 16 2 . Fed sandetone i 1,072
Sand, little water 3 45 | Darg-gray lime 2 1,074
Red shale 35 4O | Sandy red shale 5 1,079
Red shale with lime shell 32 472 = Dark-gray lime 5 1,084
Gray shale Lo 512 = Sandy red shele 38 1,122
Herd gray sand 1k 526 = Dark-gray lime 2 1,124
Oray lime shell 26 f52 | Sandy red shale 66 . 1,190
Gray lime 19 571  Red shale , 6 1,196
Sand, little water b 517 Sandy red shale 254 1.u50
Sandy brown shale (" K81 Red water sand 18 1,468
Red shale 23 604 | Red sand : k8 1,516
Shinarump conglomerate (?) Abo formation (7)
Gray semd i3 6L Sandy red shale 2h 1,840
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Table 2, - Logs of wells in Thoreau area, ueKan.oy Gounty, liew Mexico - Cont,
ness Depth nese

( fut) Luot)

( tut) {_gct)_
Priller's log of well 9, Gont.

Driller's log of well 17, cont.
Ghinle formation, cont,

1,562

Abo formaticn 512, gont.
ed shale - 22

Sandy red shale 10 1,632 ;::’,m', b 3 '-13% : ggg
Red sandstone 38 b O 670'3 Gray shale L5 565
Sandy red shale 14 L 684 . Shinarump coﬁlcnento (1)
g.ﬁd "“‘1; < ig B 708: Yard gray sandstone 10 575
andy red shale . L, 700 5and rook with slate streaks 25 600
Hard sand, iron pyrite 6 1.716’ EE Andres fogag on
Sandy red ehale iz 1,728 oo 5 s andstone 25 625
Hard shell 5 1-732; White sandstone ok lime Took.. .25 650
Red shale 8? 0 LBIB pen sendetone 30 680
Hard shell $ 1,820 Gy sandstone 10 | 690
Red shale 87 1.90217‘ | ¥hite sandstone 5 | 835
water sand (33 gpm) v17 1492% ' write and yellaw sandstone 50 | 885
s;nd;halra; . g i"ggg Reddish-brown sandstone 45 o 930
Red sand u7 W e s
Red ihale. 3 10937 vruler|. '10 - &
8. & of well 19,
TOTAL DLFTH 1,987 Navsjo Service, owner,
¢ . 1
Driller's log of well 15. :‘,ﬁgﬁ“;,ﬁ:&;"m’
AT, & 5.7, Railroasd, owner, Tlow esnd 123 . 123,
Chinie formstion x ye =~ aickeand, some water : (g o |
 Hed clay . g 9  Dark-red shale oy
Gray sendstone 150 195  Light-red shule 55 . 203
Red clay 33?) 530 Light-gray shale /237
Blue clay 510 water sand ! 6.0 ) 2N
Shinarump conglomerste (7) Purple shele ¥ P
Gray ssndztone 25 238 Hard eand 12 300
Black saad | 5 : [ Light-gray shale u3 343
Andres Tormation - Sand, 22 gsllone of water
Gfey sandstone 107 107 ser minuge 20..° i} 363
TOTAL DEPTH ¢ 707 Brown sMg ég " agl
Driller's log of well 16, ;ngf.:;yggila:e 63 1 h‘{;-
~ KT, & $.F, Rallroad, owner, ' Hard sknd R O
shale, fire clay, and sandstonsfl5 629 ooy shira 2 | 505
Limestone 45 660 ' gomar papTH 505
Gray eandsione 22 682 / o
¥hite sandstone L3 125
TOTAL DEPTR 125
briller's log of well 17.
AT, & 5.¥Y, Hallroad, owner.
Chinle formation
Sand, rock, and shale 55 55
White =end rock ) 100
Sand rock and shale 52 152
Hard white sand rock 33 185
Sand rock and shale 198 383



Table 2. - Logs of wells in Thoresu sreas, MeKinley couuty; Hew Mexico - Cont,

Thi cic
ness Depth
(faet) {feet)

' "Driller's log of well 2B,
Havajo Service, cwner,
Chinle formation

Red shale 83 88
Derk, sandy shale j 357 . s
Dark-red shale 110 555
Water sand ik 569
Red shale g 615
Water sand 17 . b3
Fine-grained sand 19 . 681
Water sand b5 696
Dark, sticky shele 1805 L T
gk. sandy shale 16 LU 130

‘AL DEPTE e i T30

Driller's log of well 23.
Navajo Service, owner,

Blow gand ‘ o e
Red shsle 201 250
Lime () slate 50 EOO
Yellow shale 130 430
TOTAL DEPTH 430



Table 3, - Analyses of water from wells and springs in Thoresu area, McKinley County, New Mexico.

&

4
.-

Analyzed in Southwestern Laboratory of Geclogical Survey, Albugquerque, New Mexico.
{Numbers correspond to numbers given in table 1 and plate 1.)
(Parts per million except specific conductance,)

Date of | Specifiec Sodium i ; ‘ | | 1 Total
No. | @ollection conductance,| Cal- Mag- and | Bicar- Sul- Ghig- Fluo- | Ni- |Bis-  hard-
1948 i(nicremhos cium nesiuw Potassium  bonate fate |ride | ride | trate | olved ness
| @ 25°C.) (Ca) | (Me) {NafK) ((HOO) | (80y) (1) | (F) | (§C,) | solids  as
: 1 L o : : ; L CaCoy
. | E : ; 1 | § 4
9  June 23 | 127 N5 o aF - | 108 | 332 | 102 15 .| 3.5 0.5 462 182
15 Jine 25 i 762 | - i - ;ﬁ - ‘5 2R - L 5 ;_» - - =
17 do. | 859 | 125 1 e N 256 | 285 | & | 0.2 0.6 615 L6k
& 19 [ Avg. 18 | 3,590 26 10 i 768 1 212 515 | 705 1.0 | &5 12160 | 106
Y19 4o, S 0 T (ot VAR e T!?-*59 R £ B T -
[ ! ! ! |
S9|amg. 29 | 3,630 | 18 | 38| 867 | 260 | 53 705 | 1.0 | 2k |2260 60
0 T R e 1 AR & e L Y 1, RN A SR S A B ¢ e K
20 Ded. 6.1 s 69l s . [ oows | 8o 6l 3h 2 1 9.3 | 398 L ajh 2
22| o, | 1,090 86 1 Yool @y 334 184 5 .5 10 672 | .o ™
23 Nov. 15 K380 el Ul e 2 . %% 1765 - 2.6 | 255 |20 | 62
24| do. 81 FRRE T s e e - L 436 11 33 1.2 .6 569 18

a/ Collected
b/ Collected
e/ Collected

at 11:38 &s.m.
at 1:1% p.m,
at 1:00 p.m,

%





