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e j INTRODUCTION surface-water sources, (4) underflow from upstream basins,
== : S, This atlas was prepared to meet the need for information and (5) possibly by some direct penetration of precipitation.
S . . . . Mai K units in the Plat ol Y on the areal distribution, quantity, and availability of ground The amount of runoff in the Basin and Range lowlands is
- +115°00" Major rock units in the Basin agcriolégr::g; lowlands and Central highlands ajor rock units in the Plateau uplands p water in the lower Colorado River region, an area of about very small, and, therefore, the amount of recharge to the
' § 140,000 square miles in parts of Arizona, Nevada, New ground-water reservoir from this source also is very small;
1 \ . o . . o
% W Thickness, infest Mexico, and Utah. The maps are necessarily generalized in recharge occurs regularly and predictably only along the
) A \ places owing to the lack of sufficient data. In general the Colorado River, where surface water released by dams infil-
s .Y Less than 300 geohydrologic information pertains to large areas, and local trates into the adjacent permeable rocks. Data from the
it 002500 . D multiple-aquifer system I . D, N, and C exceptions occur. Users needing more detailed information upper Santa Cruz River basin indicate that 3-6 percent of
e, | ) CZZS:;“CS:‘{ t;'; rf;‘;’;"g; ’f;;‘;i’:’;;% rcu’s ‘fs‘l‘zcgsﬁ gﬁz;ﬁ":‘; i :‘)";;6;’)’. o Multiple-aquifer systems for specific areas may address inquiries to the district chief of the precipitation that falls on the mountains becomes
39°00" j— N ' a0e 700-1,200 el il uf wister 1o, wells the U.S. Geological Survey at the addresses given in the sec- ground-water recharge through infiltration of runoff (B. N.
Sl 9°00 NMicie: thas 1,360 tion “Selected References.” The maps were prepared using Aldridge and S. G. Brown, written commun., 1969). The
%ﬁ R, 5 ' ‘ data from previously published reports, data collected by relation between the amount of precipitation that falls on
B Alluvium N sid C other Federal, State, and local agencies, and data from the the mountains and the amount that is recharged to the
: i Includes mainly sedimentary depositsof uncemented to ;trongly cemented grave{, Multinl e ) fil f the U.S. Geological S ffi C : d t ir in th Santa C basi
2 sand, and silt; in places the sedimentary deposits are interbedded with volcanic N multipl i s ultiple-aquifer systems es o e U.s. Leologic urvey offices in Arizona, ground-water reservoir in the upper santa (ruz basin pro-
I\ rocks. Yields moderate to large quantities of water to wells . o _ fple-aquiter Systeit o Nevada, New Mexico, and Utah. The report is the result of bably is typical for most basins in the lowlands province.
o - s 5 o Consists principallv of the Navajo Sandstone of Jurassic and Triassic(?) age and ‘ y AR .
the upper part of the Wingate Sandstone of Triassic age; present in the northern the lower Colorado River region Type I framework study Only a small amount of the precipitation that falls on the
" ) part of Coconino Navajo, and Apache Counties in Arizona and Washington and made in cooperation with the U.S. Bureau of Reclamation. valley floors is recharged to the ground-water reservoir.
: . Kane Counties in Utah (Cooley and others, 1969). Yields small quantities of ! .
: L " water to wells D and C Part of the ground water that is applied to the land for
\ Basalt and basaltic cinders Midliiple-auutfee sutens GEOHYDROLQGIC FRAMEWORK 1rr1gat10n is returned to the ground-water reservoir by infil-
L. . Includes some silicic tuff and andesite. Yield small to moderate amounts of water The lower Colorado River region is divided into three tration. A large part of the surface water that flows through
o of gi
3 s to wells where saturated c water provinces—the Basin and Range lowlands province, unlined canals and a smaller part that is applied to fields
- K C multiple-aquifer system the Plateau uplands province, and the Central highlands infiltrates to the ground-water reservoir in some areas, such
! \ Consists principally of the Shinarump Member of the Chinle Formation of Triassic ) ) y " . province—in which t.he occurrence of grounq water differs as in the Wellton-Mohawk area along the lower Gila RIYCI,
. g age and the Coconino and Glorieta Sandstones and the De Chdellthandstone Area where data are }:nsuffﬁclent.to delineate extlclentdof aquifer systems or because of differences in the geohydrologic environment. The the Yuma Mesa area southeast of Yuma, the Salt River
: h Member of the Cutler Formation, all of Permian age (Cooley and others, 1969). where formations are generally dry . N 8 i . .
i 7 | —\ Hard-rock area Yields small to moderate quantities of water to wells; where fractured, the geology, physiography, and altitude of the: provinces greatly Project area, the Saffo.rd area, and the San Carlos project in
e - 7 e, Yields only small amounts of water to wells; where fractured, yields small to aquifer system yields moderate to large quantities of water to wells affect the occurrence, movement, and availability of ground the Casa Grande area in Arizona. In most other areas, how-
/ ~ (: ) moderate quantities of water to springs water in the aquifers. The annual precipitation in the region ever, the amount of infiltration from this source probably is
" - iﬂf . * N\ _\ - Bedary of suboegion ranges from 3 inches near Yuma, Ariz., to as much as 35 negligible. If the applied irrigation water is ground-water
™y s ; > y 1, Main stem Colorado River inches on the highest peaks, such as those of the Chiricahua pumpage, then the part that returns to the subsurface by
G b \ ik s s e e e N g gg;eRCi:’e"r”:ggvf'l‘,’Zm 4 Rock Dam Mountains in Arizona. The precipitation in the lowlands infiltration is a credit against pumpage and does not
AN =2 z ther aquifers in the Plateau uplands , : : ses .
L § A Include the Wahweap Sandstone, Straight Cl;‘{fs SandstonQef,Tand Kaiparowi;‘si ranges from about 10 to 12 inches per year. constitute the addition of new water to the system.
N % ki . F ti Cret X d the Wasatch Formation of Tertiary age; yie g . L.
> A 2 j wzzgat:v):e;)lj:inrfhz;?:;;flfeap’:ovinece t‘;:saaticsdminedby the Virgin River and in BASIN' AND RANGE LOWLANDS PROVINCE In some basins the ground-water reservoir is recharged by
38°00" e / T g % = the part from the Kolob Terrace east to Pink Qli!fs in Washington and Kane The Basin and Range lowlands province is characterized by underflow from upstream basins. The interbasin movement
5 :z/ o 4 {ix Counties, Utah. Yield small to moderate quantities of water to springs isolated mf)untain blocks ; separated by broad alluvium- of ground water is recharge to the lower basin but is
3 £ ( - ; L} 38°00 floored basins. The mountain peaks are as much as 10,000 discharge from the upper basin.
: K » = dw % i feet above mean sea level and generally range from 1,000 to natural directi y . )
( - = . fnd 4,000 feet above the floors of the subjacent basins; the alti- ﬁa'{lée;sir?:ureneigli tli:nfr(());gl;tl):;niav:a.t esr tlg 3‘;2?:& g;izugf
o i s » i
N b § H tudes of the basin floors range from about 100 to 4,500 feet s 8 g .
‘t‘ : oo U b the basin, along the axis in the direction of the slope of the
§ : » i ) . . : land surface, and parallel to the surface drainage. The rate of
€ N c: 3 L% ?/ The mountains are composed chiefly of granite, gneiss, ’ P g t
e § . W v : 2 ground-water movement probably ranges from a few feet to
i schist, and quartzite, and some are capped by volcanic rocks.
. i . . several hundreds of feet per year. Ground-water development
v The basins are filled with alluvium to depths of as much as sivodifles bt fhe direction and sute of movenients the degree
’ -~ | ., 5,000 feet. The alluvium was deposited in several environ- : . . .
. . 2 ; ; . of modification depends mainly on the pumping pattern and
: == 114°00’ ments in middle Cenozoic to Holocene time and consists
L - \ g . on the volume of ground water removed. Along the Colorado
- M. mainly of gravel, sand, silt, and clay lenses that range from . ;
£ pro— Y o1 113°00’ . . River, water enters and leaves the permeable rocks in
s ton C one to several hundreds of feet in thickness. In general, the . . .
o H .5 ) i " : . response to changes in stage of the river, lowering of ground-
: - ‘ T alluvium grades from large boulders near the mountains to water levels by pumping, and. infiltration of river water
\ ’ Y i J.l sy i fine-grained deposits along the axes of the basins. Volcanic A ;% Ty ? .
i o & . T Y (R : . " ; . applied for irrigation. In Nevada the ground water in a
% T Ny OF ~ e A y flows, tuffs, and breccias are interbedded with the alluvial § .. . .
3 o S leovam, N : oy ' . regional system consisting of 13 basins—some of which are
\ o |7 Rgen P~ \ ‘ U8 deposits in many of the basins. ] . .
o N N P NI\ . < . 4 . . topographically closed basins—moves southward and is
o ks \ ; The main aquifers in the Basin and Range lowlands prov- Ky . . . .
\ v \ | . 3 s 5 s ; discharged through springs in White River, Pahranagat, and
\ Vol 2 = v ul s  H, 0 )5 f o S ince are the permeable sand and gravel beds that occur in usiper Moapa. Valleys
\ - s . B N - 4 \:.: o 1S o 1 \ | e . L ] the uppermost sedimentary deposits in the basins. Although Grourid watér ma- ba dischinseed by ditsst evannnitie i
'\\ A < H U AN RV =0 /N s the sand and gravel beds along stream channels yield the y BChitgee. by P .
— L - YT toves & & ) areas where the water table is near the land surface, such as in
. T . 3 ) {9 Y s greatest amounts of water to wells, the alluvium throughout . .. . .
% . /! § - - o = ,. ; parts of the Willcox basin in Arizona. In many of the alluvial
N \ \ - i ¢ i = oy SR s S N 5 the basins stores a greater volume of ground water. The least .. .
LA | R 4 > 0y 4 " ) . ; . basins in the southern part of the Basin and Range lowlands,
37°00" : %, e g . N - R TS X RN permeable and porous alluvial deposits are along the basin . .
: . S E = s 4 ; . . however, the water table is now sufficiently deep to prevent
( . : & : By S| e perimeters and in the central parts of the basins at depths of i 5 .
8~ / 5 o Al Y - s Ml N mote than 1.000 feet significant evaporation. Where the depth to water is greater
. % ; 2% Tl —h o3 —‘1”'-"'?4 R > ) . than about 10 feet, evaporation of ground water is negligible;
& 1 . ] ' i T | e k - The permeable sand and gravel beds in the saturated allu- . : . =
: X . ¢ 2 % ., . ) . . therefore, discharge by evaporation probably is not signif-
- o eamad ; % vium interfinger with relatively impermeable lenses of silt and : ;
i : o n el R . . icant except in a few places along stream channels. A large
M : L : 1 - 8w . clay at different depths. In most places the water-bearing part of the precipitation that may otherwise become runoff
) »iisg ) o % beds appear to be hydraulically connected; in some places, . . .
. . ; & g R . or ground water is lost by direct evaporation from the land
; , 4 ¥ e g e however, the water-bearing beds are almost completely sepa- surface
S f & L O pf\ * wonae % rated by the less permeable beds, and artesian conditions o ) )
( - o A (ORI < : prevail. Where the saturated sand and gravel beds occur above Millions of acre-feet of water per year is transpired from
o i ! ) ey e the less permeable material or where the less permeable mate- the ground-water reservoir by phreatophytes. About 1.2
) ro ey 3 el \ ! ot . £ ; rial is absent, water is under water-table conditions. The allu- million acre-feet of water per year is transpired by
- / N A 3 oo | ol vium along the stream channels generally is not more than phreatophytes in the drainage of the Colorado River and its
e L F e e ! : ! N 100 feet thick, and in some places the stream alluvium is tributaries b'elow.Hoover Dam. In many areas the growth of
5 e [ I , \f) . T4 0:0: 3 above the regional water table and is not saturated; the water these plants is quite dense—for example, along the Colorado
Lo 2o - : § oo o P £ “ : 6:0:0:( in the saturated stream alluvium is under water-table River between Davis and Imperial Dams and between Bylas
: 1 \ N : I : A o 7 : : )a o3 ’:0:0:0:‘ 110°00" conditions. anfi Coolidge Dam along th.e Gila River. Several studies are
1% =%, ¢ R 3 () S 2. > w2 | e ", CRLLLEZTINRN, In the Basin and Range lowlands the hydraulic con- !aen}g conducted on the possible salvage of water by the erad-
\ ( 4 . 54’;7 g A& e b :936:0:020:0:0’0:0’ ductivity of the aquifers can be as much as 130 feet per day ication of these plants.
\ = R 2] - o Yo, 0’:’6’:’:006260‘:”03‘:’1:‘:’:’ - (cubic feet per day of water per square foot of aquifer nor- PLATEAU UPLANDS PROVINCE
/o — § . T QRREERESERSE LKL mal to the flow and under a hydraulic gradient of 1 foot per The Pl 1 ince i i
. \ Jar e e L) ' ¢ | Sg X .0‘0000000.0.0.00000’0,{véé.é‘v‘ i 4 4 G gra p e Plateau uplands province includes a variety of
- = = s | 0043,:.:0:.:.:.:.:&:0:0:0:0:’,f'@gezoz foot). The aquifers in the alluvial basins are recharged by (1) landforms—plateaus, canyons, buttes, mesas, and volcanic
4 AS Pyl { y R N QREKAEK »‘0’0‘0‘4)‘0‘0‘0.0‘,0’0‘09’:. infiltration of runoff in the main stream channels, (2) infil- mountains. The altitude ranges from about 4,000 to 13,000
W e oo o LAKE & WA N 7 : v,\@'-i"" o 00:0’0’0‘020‘0:0:0:0:0:0:0z gO:Q:’ “ tration of runoff along small streams at the mountain fronts, feet above mean sea level but generally is between 5,000 and
i ﬁ% made > /" T =% 0‘%’:’:‘:’:’:‘:’:’:’::‘:&: (3) infiltration of excess applied irrigation water from 7,000 feet above mean sea level. The annual precipitation in
£ S ¢ % ] / ’ % 0‘.’(,’0!9‘@‘0‘00‘}" the uplands ranges from less than 10 to 30 inches. The
o - = o By I e e S W1 : ::::g.;;’,;::gﬁgzy” uplands is underlain chiefly by consolidated sedimentary
* o = L 3 o\ w0 S - < : K XKL \ : rocks that consist mainly of sandstone, siltstone, claystone
2\ ¥ el R L ' RO A | one, siltstone, claystone,
] y e . : Y _ %S d limestone. The sandstone and limestone form the chief
o J 1y | 29 7 &“0/ g Lower B.E\Zt:a‘ : DK ‘F an
\|¢ : A . i e Kty Spig LORADO - % RO Z aquifers in the area; the siltstone and claystone are nearly
% : 2 % e o T ot H)YITOES\ R it =, "‘: impermeable and form confining beds throughout most of
. s . - 4 &«"*' i 0@»“ !N B T im the area. Where water-bearing beds of sandstone and lime-
5 T § e R / S8 5 " i stone alternate with the confining beds, the water in the
5\ by 3 > NS s : . R ] aquifers is under artesian pressure.
N s o Red E 2 > e
- : £ A i A2 R R LIMIT OF D MULTIPLE - In the Plateau uplands province most of the ground water
Cullough o o8 7)) 7 3 i . . .
' ¥ a E g | o ; - %,..,v, AQUIFER SYSTEM occurs in three multiple-aquifer systems—the D, N, and C
. , A= @ L o , ? / c : Gurees |1 _ = ; - s | S - o multiple-aquifer systems (Cooley and others, 1969). The
s e J N — I S : e I N Wahweap Sandstone, Straight Cliffs Sandstone, Kaiparowits
. 1 3"/ = ‘\ix = p
1+ | s — VR sl i y 3 ’ NNIN S Formation, and Wasatch Formation also yield water in parts
é 2 / “ % Gedar DA E > Hishops Lake ) e : K - 8N of the uplands
s Spring ampal fo o I : : et 30 oD . ) . . . -
\\ - hoed Vo ! NG r: / el : T . : ; : > i3 Fracturing of the consolidated sediméntary rocks in the C
\ Z oo = e A " : =3 ol ~ “Feabiy ; 3 i 7 E Qi . > N
< oV L < N — sesirtind I . L A : . c H E; A% | multiple-aquifer system greatly influences the occurrence,
i \ g T § P P M : : ! i 2 o AN & yield, and movement of ground water. Most of the fractures
O R i i = _ ~o : ' : ; ) s are alined northwest, north, and northeast. The fracture pat-
11 5 00 ~ . 9 o e Luptors . . .p
» NG 8, TS ringy , tern is one of general divergence from the San Francisco
1 ¥ l N \ 2 v . o
=~ et a ? e ] e - e £ Gl o 0 R v S , - - . » e % ] & C MULTIPLE - AQUIFER MO}mtam area near Flagstaft} Ariz., andr thends from the
< namang G 3 -] 4 O TERT o . eutemdey” PR G Lo M RN ! e A e } N SYSTEM DRY White Mountains to the Kaibab Plateau and the western
1) 250 : o g Pine| Springs® - ) =5 \_; ) S < : N ’ EA D E N S . N
3 o & ‘ LR R YR T T e L %/\ gl e p ' 2’3-’1' XER QNN Grand Canyon region. The width of the fractures ranges from
o - \ 8| Genvon| & ¢ eers 5 Nt g %) Ly :
Sl o[~ \ '- » : —— { A P, S 4 — i » f : 3o the thickness of a sheet of paper to several feet. The largest
e o N White Horde ; . YT T [ W Rincen | - 7 X St o L) . . . .
* AEE > ; 3 v, e, L.i.a{ | . § 7 175 . el © o aNghain | S T R SRR gy well yields from the C multiple-aquifer system occur in places
Eoog : W e VAR ! . - 47 PEER / WOR N b i 20 e G A ol : ’ L2 where the aquifer system is extensively fractured, such as in
4 i S i i, " Y| YR s ek e R e B | - P, the Flagstaff and St. Johns-Joseph City-Show Low areas. The
L P b . i L s 3 & i - As| & 1 G Lo O / R MONUMENT | - . . ‘
I E, ; : W ol e SNEL R o RS I e A DR - ' : f j 35°00 C multiple-aquifer system generally does not yield water to
A7 -~ i T\ oves o -~ Halnst \ g - o e Qﬂgz;;m'?j o {’ / = i ’/( =N G g i ‘ wells west and north of Flagstaff; however, a few deep wells
- N ! bt i T R ” Rvoeste | Sl | . BN SR I Py £ 10 | WS SRR I o \ o - g e 3V obtain small amounts of water from the aquifer system.
o M | v | ) e = i< ’ T — ) fted \ T | ¢ i ! 1 ) q
W ' - el s = i i i R D 2 sl S\ o= e # i 2) s N For the most part, the multiple-aquifer systems do not
ek < f Ao s e T - z | i . B s 3] = S I e SN c 5 - 17, x - N o
. t M el e : o - 8 L, | o] T e JJQH ol R SRR YL i transmit water readily, and the hydraulic conductivity gen-
) N B o N j s T Y| . J g T W] AN 1 Wﬁ”| (’.w{ ) o P o erally is less than 1.3 feet per day. Both the N and C
- Suck £y a orrg (] Yo wtn greska i Long Lake K e ; Richard, = & et 2 is 4 K )
L : f NPE i §f’° . i O,_ % I i w | -\ y 3 =y i /&,r e o 7 - o _Y multiple-aquifer systems are more than 500 feet thick over
3 S F A4 73 X :‘ g ; .~ 7 VA K : j ~ i wg B e X ) . ! : Mol o e uE R large areas; the D multiple-aquifer system and other
- AW " s s g o 1 & 130 { o e e ;. - 2 - consolidated-rock aquifers generally are less than 200 feet
R\ | 4 o \ *\ WiLdow \ . == U ~ & ! n 0 L7 3 1 1vi 1
- conmnrt TOUy, X ’ = : i) gron |8 5 = N \ ¥ % ik | 7 T B0 g =l thick. The low hydraulic conductivity of these aquifers
l / F) purrsf” | e — o, s I~ A - - e f" R ke /f -; /?IWE / /“& B e € “j‘ o precludes rapid movement of ground water and large yields
b, | \ e L ]| \r ST Y o= wdeorion = T g i; N s Aeg | - to wells.
; = RS B = 1o fumbecill - 1 2 s j % NS # T . . .
] | & o] ® / e 21 \ . b YR i H] e “l/ 4 5 . e, { o Tl ] In the Virgin River drainage in Utah and northern Arizona
o ! | % 4 - W, BN e [N —INKT il - - a ) % KA /f = T ‘ﬁwz S % __— the N multiple-aquifer system and the Wahweap Sandstone,
) o o 12 woor B Min - : ’ L o : : K 12 = - e . . . .
S ) < Cosolt | BNk~ £ bk . fede S | ls Qg Wkl JAR T S .2’7’ || v oo, §1 g % 2 - [ o ) Straight Cliffs Sandstone, Wasatch Formation, and Kaiparo-
y 8 > 7 — . % Y T enefC L™ ! . 3 s N b / 5 5 s
S |2 . , ke N [ o ~ 4 TN Nr /:{ ~ 4,,-»533 » T et _:“;’ I f /T % _ § SN wits Formation yield small amounts of water to wells and
! o N one L o e . f ) oK A - T > a1 Iy & AW s iL 7N 4 P springs. Along the Virgin River in Utah and in the Peach
= 3 \ s, | — < : zy_/ - e e S P "/ S s H ¢ r &\ " S, :;_J_ ‘\ { - \""""/A.?\ V Springs-Truxton area, upper Aubrey Valley, and Rose Well
L W L, |2 %) e e = i f"'""“"" s '°“"! ¥ daiise i 3 \\\\—l"“"““ Yl __;[ B e o [P T 3 area in Arizona, the alluvium yields small to moderate
B X o . g [ e ) s \ H Ntz St S g, | ; _ ; WG ""':I L i.}\ i ‘! amounts of water to wells. The volcanic rocks yield small
\ i : -7 N % Qe A Y g . oxeJd R r o T AT R e |7 ; — ts of d water t lIs in pl here th
M, 5 " gl —— D R EoiaREAR - T W SR AR RN VR | w | L amounts of ground water to wells in places where they are
: L o N : 2 e ! o Ea L % L AT s T B8 ! Pans underlain by impervious material. In other areas water per-
3400 = = AR (A T P B\, oo = lates through the vol ks into the underlying f
°00’ . » = et e o & i i o oo I i e colates through the volcanic rocks into the underlying for-
iy \ Rock $prings e Mlmnl’:‘t., A M Ny /S pper AN 8 ' A ; j '
7 . T 4 i ~N &.,”F ‘j \E ] [ \ ., “%‘—\ e : mations, and the volcanic rocks yield little or no water to
A o g — - = S permer Y \'\O \’g . wells. Some ground water is present in the alluvium along the
5 : ' ; > i\\\ ’ R 'f e |~ o R Little Colorado River and its principal tributaries; however,
%m = L~ \_ \ l /( i T L / L IPES o T | | ] the alluvium generally is fine grained and of limited areal
$ P wo¥ g % - > 3 - & S ¢ = » ' : ! .
% o) ; ‘ = D | % * oy o || ¥ L ¥ P Y4 == S A O extent and does not store or yield large amounts of water to
: % : - “ : e 12 B A o ggeen 3 ol ‘ 11
z ) 7 1 “Chubd Mtn / Sy Aatec Peak AL a | Wells.
3 2 Gantewn 4G Moo C ' o i R |
o Y, T ¢ - ! e J e n b The multiple-aquifer systems are recharged in their areas of
. \J H, z ] / 3] Yeass 5 : L ' . .
J ! ) ' L\\q’ Q Q i 3 e outcrop by infiltration of runoff. Probably more than 80
s b % | , : prd ,“,1\%1 - ) ‘ f /|“= AL percent of the recharge enters the aquifers in the White
4 o D¢ |, [ ey s ' a, " ., o | ) ¢ v Mountains, the Mogollon Slope, the San Francisco Plateau,
8 § SR ' N ‘ e B 0| ' '
{ : N 3 , S \ S o et & the Kaibab Plateau, the Navajo Uplands, and the Defiance
4 ! A : sun o taxe e % \ _ W, 1 & SE Plateau. The recharge areas are generally more than 6,000
ke X @ CANYON Q T \ R SR ] . I y
> TN, B vnmg_-m.)) ) ; \ > 1 feet above mean sea level, where the precipitation is more
P 5 7 R ‘ 4 = i S AN ‘ - ‘ 1 than 15 inches per year. The D multiple-aquifer system prob-
g AN P o o B S D sesernifer A - T P o — % ! S A ably receives its recharge in the central part of the Black Mesa
o T RIVER) | i $ Mountdins \ IN - YR Ash . ‘e PRAIR |/ _~e / I; . . | . . .
& sy I e = . . - . L G -~ - Y e e 5 L ) l o ol /w‘)" ; area, the N multiple-aquifer system receives its recharge prin-
s Qo 4 . e ANT o =il = Y SR P S cipally in the Navajo Uplands area, and the C multiple-aquifer
A ) e o i o o Mt 2ps \ ik G - S system receives its recharge in the Defiance Plateau and the
3 = y ¥ 3 It o ‘ - D) e | | , %, 3 \‘ ! Mogollon Slope areas.
Vo \9 E | N A bb S| ? P run:::‘u Mtn n:‘,‘.: N N -, & R'EE N IL EE ) i .
S EN\ ot o\ & K‘: ounTAINs N A LD . 3 ‘ ’% g "</! i ! o\yw{ In the uplands province ground-water movement in the D,
P & P < 2 " oring % swnbi -~ 4, ; Lo J 7! et = - N, and C multiple-aquifer systems generally is toward the
5 § £ il \ - o \ o \ | ; :
J H ey \ : s,i Little Colorado River, but west of Flagstaff the general
a1 2 . | Nomn s 2 b 6 18 Lt H . ¢ P
33°00' 3 ) * ~ 3 X 2 S N TR \f\ \ r = | direction of ground-water movement probably is toward the
s hs 5 ‘ e e : -, e L : Colorado River and its tributaries. North of Gallup in the
G, | e
4 o Vs % | ~ = ; 2 %[ 2 New Mexico part of the uplands, movement is northward
Tl e = ; 4L : o~ j =7 33°00’ . ’ . ;
B H S | ™ 1 B ~ & 4 S/ - G . A% ; 4.-1'08000, toward the San Juan River. The water in the N aquifer
% e : - N B 7™ generally moves southwestward toward the Little Colorado
e Aravaj 0" jachson \ ! b s No’ ’ :
o B o w f‘\\”\l = s \ | ?"'& - f River except in the northeastern part of Black Mesa where
P Ry o ———t O A ' = — r;bc;‘ﬂ\ the flow is northeastward toward the San Juan River. Most
R g 3 3 | ; Y LY {1 \ A\ -"'\—;_ water in the more deeply buried C aquifer in Arizona moves
il - Iy S 1 | | J ¢ . . .
o L . = * T | e ‘ southwestward toward the Little Colorado River and dis-
- v [ i = ! N e | - \ Blue S b
o < R S W B~ § . \ \ “ harges into the river at Blue Springs above the confluence
S s, k & o Y ... ) t — ' 4 S % ¢ ] s
o b % % . %, e b T | o o " wgmn 8 ¢ T\ Y S >, of the Colorado and Little Colorado Rivers and farther
}L: Tt * h & ¥ -~ v - - EY /. ‘f/ s \ 1 ( downstream; northeast of the Defiance Plateau, ground
R SO 2] / - L N E )] B, water in the C aquifer moves northward toward the San
\ X N \ s : — San Ma -u o - J R_i
%, A . RN \ i < 3 ) uan River.
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