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The great demand for ground ,,'ater in tllP nl11py, 
which lacks other deppnc1alile supplies for irrigation, 
l'('suIted in a progn'ssiYC lowering of gl'oullll-wntpl' 
It'rpls during the periocl 1 D5l-GO, and It,d to st u(1ips 
to determine the aWl'age annunl 1'edwrge to thl' 
/!I'oulld-water body. Data no\\' arailahle indicnte that 
tIll' rerha1'gl' lllay he only about 5,()(J() aCl'l,-fpet PP1' 
year for the entire (1rainagp hasin, which (,O\"('1'S about 
110 S(lllare miles. The estimatecl l'Pcharge is ahout two
thirds of tIle allnual pUlllpage during 1'('('ent years. 
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Chemical analy;;es of gl"Ol1nd ,,'nlpr from the a]]l1-
rillnl and frolll the Janl iu1icate that the mllpl";; from 
the t\\'o aquifers are similar in cll:lJ'acter and an' (if 
genl'J'ally good quality for most usps. 
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204. FACIES DISTRIBUTION AND HYDROLOGY OF INTER~IONTAKE BASIN FILL, SAFFOIW BASI:\" ARIZOXA 

By EDW,\HD S. D.\yIDS()N, Tucson, Ariz. 

lrork done in ('o()}J('ratilJll witl1 lite rlliF('rsit!l of Arizol/a 

The Sal1'on1 basin indudrs ahout 1,:31)0 :--<1l1arr mill':-
in southeastern "\rizona (fig. 20+.1). Rrconnai:--san('(' 
lllapping ill this area sho\\'s that the rxient of pel'me
able grayrls lllny haye hepn signiflcanily oH'l'estimatl'(l. 
Previous des(']"iptions of the basin spdilllPnis have hppn 
made by G. K. crill)prt (1875), Sclmennrspn (ID]!), 
1D21), and Knechtel (lng8). 

The Saft'ord basin is a lIortlnn'st-trPllding <1rprps
sion lying bet'Yepn the Giln and ,"hitlock :\I.ollntains 
to the nortlwast and the Pinaleno and Santa Tpresa 
~rountains and ?lIollnt Turnlmll to the soutlnH'st. 
Peaks in the mountains to the northeast nwrage about 
5,500 feet in altitude, anel those to the southwest range 
from 10,000 feet in the Pinalello ::\fonnta illS to 7,(JO() 
feet in the Santa Teresa Mountains and at :\Iount 
Tllrnbull. The central part of the hasin has an alti
tude of about 2,80() feet. The (lila Hin'r drain;; tllP 
hasin, entering from the past and leaving to the \yest 
at Coolidge Dam. 

The basin is a typical hasin-and-rangr dO\YJd'allltl'd 
sedilllent-lillrel tnl11gh lying l)('t,,'('('n thp upliftpd 
!"anges. The maximum displacement anel thickness of 
sediment are not kno\\,l1, but a ,yell near Pima (fig. 
204.1) was drilled to a depth of more than :1,700 fpet 
without reaching 1wc1ro('k. 

The llIolllttains to the northeast are cOllljlo;;pd of' 
mafic la rH flows, agglomerat e, and tufT; those to the 

sOlltlnY('st consi;;t of granitp nlH1 a;;sortl'dl11etal1lorphi(' 
and i]](1l1ratpd spdinH'nt:ll')' rock;;, inel1ll1ing' granitic 
gnei::;s, 1 illlPstonr, and cOn,L':lollH'r:t t e. 

~edinH'llts in tllP hasill an' classilil'd ill this l'q)()rt 
a;; (a) t(,!Tace granl and allll\'illlll, (1)) (1dOl"llll'd COll
glonH'rate or gmH'l. alld (e) h:l;;in fill. The l)asin fill 
1111<'011 fOl'111nbly 0,'P1'1 ips the (lp fOrnlP( 1 t'ong]oll]prn t p or 
grarpl 1>p<1s and is Pl'o;;ion:llly on'l'lain by thp tl'ITaCl' 
grnYels and allllvium. The terrace gravels and alln
"illnl an' not di.'it ingllislw(1 on figlln' :20+.1. 

TelTa('p gl'a \'PIs :11\(1 a llm'illlll '\'l'l'r deposit l'd hy tIll' 
niJa and its tri1llltaries. The trrrace gran'Is manth' 
;;lope" l'xtl'IHling frolll the llIollntain fronts to tlIP 
pl'Pspnt stl'l'am flood plain. 'I'll(' nlltl\·iulll lills ntllpys 
of the presl'nt st rpams. 

The dpfol"llw(1 conglolllrratr or gra \'el 1wds ('l"O]) Ollt 
i II a ('10;;(, ly I i III i tl'd a I'P:I, a lid n re n ppa l'l'n t ly dpri n,d 
from local SOlll'C'es. The Jwc1s art' nlodl'ratt'ly to lirntly 
eelllentpd and lllodpratl'ly folded and fallltp(l. Thl'Sl' 
ro('ks are l'xpospd ollly Oil tIll' Im"in IIl:trgins: a lillPr 
gTailll'd facips lII:1y ()('Cllr in tIl(' ('Plltml part ()f tll!' 
basin, hilt this is not yet c1pfinitrly kI1O\\'n. TItp dp
formation of the heds prohably occurred dllring a ma
jor pul;;e of hlock fallHing prp('Pcling (It'position of 
tllP IInconforlllably owrlying lmsill-fill sl'dinlPnts. 

TIIP hasin-fill ;.;pclilllPnis arp thick l'xtpnsiw (jpposit,; 
of flat-lyillg lI11collsoliclatell sedilllent fOl'lllillg the blllk 
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EXPLANATION 
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FIGURE 204,1.-Geologic map of the Snfford lJa,;jn, ,\: ",,'"la, showing distribution of basin-fill rkposits, 

of fill in the basin. They range in age from PliocPIH' 
to middle Pleistocene (Knechtel, lD;j8; "'ood, UHiO; 
Lance, H)()O). FOllr principal types of hasilJ-till sl'di
ments ('an be distinguished: (a) granl all(] grit
spread out' from the mountains Imsin,Yard, but deposited 
in snhstantial amounts only where large streams pn
tereel the basin; (b) silt and sand-deposi ((,({ O\'l'!' 

mllch of the basin by running water, probably ill 
poorly. denlH'({ stream courses; (c) gl'pen and hl:l<'k 
clay-probably elepositpd mainly in mnrsllPS or 
swamps; alH1 (d) limestoIlP-dl'posited in fn'sll-wHIP!' 

lakes, Tut!' and diatomite heds and Inl'a IIml's :ll'(', 

interIJPdded in the sedinlPll/s and in IllOSt arpas pro 
vide the only convenient means of cOlTPlating ullits 
from place to place. 

The distribution of the senral facies of till' hasin 
fill alld their sedimentary structures suggest that the 

sediments \\'pre deposited by streams heading 1ll the 
mount ains and ('on\'erging in two low a I'l'as repre~ 

sPl1ted by pxtensi I'e Ii 111 pst one alHI clay fncies, Thus. 
at the timp of (lpposition of tIl(' basin-lill spdiments, 
the drainage was largely cpntripetal, and not through
going as at present. 

Fanlike gral'el beds did not coalps('p to forlll the 
continuous gravelly hasin edgl' spen in Illany gpnl'ral
izpd maps of IYl'Stpl'l1 h·lsins. The gran'l (kposits are 
notahly small all(I sporadic nortlll'Hs/ of :-;all'ot'(l, at 
tlw "'hitlock i\iolilltains, alld :tlOllg' tIw pdge of tlw 
I'illalpno :;\fountaills, .\lost individual g!':l ,"pI beds do 
!Jot extpm] hasin\\'an] in tonglles; instead tlIP.\' gra(Ie 
I'athel' abrnptly basillll'anl to silt anel tlnp sanel .• \1. 
SOllle places, particularly north of Fort Thomas to 
north of Pima, the gral'els appeltl' to bp relatiyely 
thin, anel may represent oilly a thill lllan!]P of granl 
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:l IJPdl'ock surfacp, );01'1 h of t hp PinalPno :\foun
:}llS, graYl'l in I liP fans is I'PI'Y poorly sOl'lpd, and 
~fans ('olltain ('onsidpl'ahlp (,lay, 

rite iJasill\\':ll'd p<lllY of tllp gral'pl fa('ips is not Illort' 
n :2 01' ;\ Illi Ips fl'olll I hl' oldl'l' rocks along the hasin 

l'Xl'ppt in a fp\\' pla('p" \\'hel'e the gral'pls px
o.ild () 10 S mill'S ill\\'anl fl'OIll the point \\'lwl'P tIll' 
""f/i':llllS of Tpl'ti:ll'Y alld (~lIaIPJ'lJal'Y agp Plltpl'P(1 tIl(' 

OIH' or 111(,,,1' pla('ps is a II'pll-kIlO\\'ll loeality, 
sitt' of (;ill)(')'I's (ls7:» Iypp "p(,tioll of till' (;ila 

~,!l'I()JII(,I':lIP, 1\'IH'I'l' I lip pn'''PliI ()ila Hi\'l'l' Pili PI'S tlip. 
5o-lt'ol'd ha"ill. .\ sil.lIilal' lal',!!'p sll'P:tlll Plltpl'pd tllP 

'II fl'O II I llip ;';oIHIi: it:-; IllOlllh i;.; ahollt 10 mill'S 
Iwa;';1 () r Cool idgp Da Ill, 

)l'Olllld Inllpl' ill iJ:t;.;ill-fill H'dinIPllts simil:tl' 10 Ihos(' 
d£,,,('l'ilH'd i;.; rp('liarg'l,d j>I'illl:tl'ily hy I'Il1lOft' from rain 
an! Sllo\\'lllpll ill :l<lja('PIII Illollnlains, 'I'll(' 11I0;.;t d

in' t'll:lllllPl\\'ay fol' Ihi;.; I'P('hal'gp i;.; tIll' ('oar,.,p
In,1 fa('ip" Ihal 0('('111';'; IH'al' Ihl' mal'gill of thp ba

This gl'an'l nlal'g'ill i;.; not p\'l'I',n\'llPI'P pn';,;plll, 
/")01' i;.; it Pn'l'y\\'Ill'n' higlily jlPl'IlIPahlp: Ihus, \\'alpl' 

I,; dl'ilh'd ill I lip lIlal'ginal al'l'as llJ:l~' nol PI'pl'Y-
iJ.>~,iI'P hp ,!!'()od PI'Odll('PI''', :\foI'PO\'PI', a thin lIlanllt' 

of granl over bedrock, clay-rich gravel, silt, or other 
fine sl'dinll'nt \\'hpl'e gl'H\'PI nOl'lIlally is expected, and 
a ,.,hortpl' ba;.;ill\\'al'd extension of gr:l\'el than is com

lllonly expeded, all reduce the pft'eeti\'e recharge to 
t 11(' basin-fill sedill1pnts, 
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205, M!OCE:\E A\1) PLIOCE:-iE HISTOI~Y OF CEl'iTRAL ARIZONA 

By F, H. T\\'E:\Tlm, PhOPllix, Ariz, 

I'hp ~Iog'ollol\ Hilll "pparalp,,; III{' Ba;.;in alld HHIIg<' 
'\'illt'(' C]'olll 1 ht' ('olo],:ldo Pl:tlpalls jll'ol'ill('l' ill ('('II 

,I ,\ ]'iWIl:l, ~()lIl h\\'p,,1 of I itt' ~Iogolloll Him, ('PIIO-
m('ks lill III:IIIY I):I:-,ill;'; :llId \':dlpy,.;, ;';0 I Ill' or \"liiI'Ii 

, illtii,'alpt! Oil figlln' :20;),1. Tlil' ,!.!'l'ologic:d iti:-'lol'Y 
Ihi" I'l'g'ioll i,,,it()\I'11 di:lgl'llllllllalic:tll.\' Oil figlll'l' 

',:\, :llld i" :-'lllIllll:tl'izpd !Il' I ()\\" 
\ llii('k ~pl'i(':-, of \'()kanic I'ock,;, ('hil'fly IlIlr:t('poII"; 
iillll'lll,.;, PYJ'()('!:t:-;lic (iPposit:-;, Hnd h:lsaltil' !:tl'as, ()('-

111]'ollgiHnli Illllt'lt of tllP Ba:-;in :llIrI H:IIl,12'P prol'
", alld p:l1'1 of I Itp ('olol':lllo Platpau,; pl'ol'ilH'l' ill 
:ll'al ,\l'iZOIlH. Yoll'Hni(' I'o('k,; ill (JIll' HI'('a IIl:ly 1101 
-I l'i('1 Iy ('olTl'lal in' \\'il It Illo"p in allol hpl': h()\n'I'pl', 
, Illajol' ill'l'iod of ('PllOzoi(, I'olt'alli" :lei i\'ily ill ('Pil
l ,\ l'iz()II:t JlI'oh:t1dy ,.;tal'tl'd in ~Ii(J(,l'Jll' I illll' all:: 
Il,d 10 p:ll'ly I'lio('l'lIl' tillIP, 

!i()j;,:1Il0- Gill 

Basaltic lanls, and pyroclastic and tuffaceous rocks 
1IIld(']'l:tin hy cOllglonJP]'ate, al't' C:llll'rL tIll' Ilickpy fo]'
Illation ill I Ill' Blae!': Ilill;.; (.\ndl'l',.;on Hnd Crpaspy, 
1!lrJS), Yokanil' l'()('ks in tlIP IIickl'Y ('all lw trH('pd 
into, alld ('ol'l'pl:lll'd \\'itlt, ntlwr yolcanil' rocks in ,0111'

I'Olllillillg aI'P:lS, alld 1I10;';! tufl'acPolls spdilllPlltS, Jlyro
cla,.;tic I'()('ks, alld lmsaltic la\'Hs ill tlw lm:-;ins, 1':1I1l'),s, 
:llld illll'rn'nillg Iliouiliaills of ('('nlral .\]'izolla H],(' 1)(,

lil'I'pd to hl' pqlli\'alpnt to t Iw Hickey, 
Titl' I'oicallic l'()(,ks of Ilw IIickpy, Hlld tltp el/lli\,a

kilt \'okanies a('C'lIllllllalt,d dUl'ing' a period of l'l'ClIl'-
1'(,111. (liastl'opliislIl, (hi\dual tilting' of large falllt 
hlo('1\,.; PI'Odl)('l'd 1()\\'-lyil1g' Hrt'HS in \\-hich tui}'HCl'Oll;'; 
sl'dillll'lIt:-; HII(l JlYl'Ocla;.;1 ics \\'PI'P (lPposited, III Hock 
~]l]'illg,; Yalky, Bloody H:l;;i']' ~P\'ell ~pl'il\g's Ba~ill, 

100\'PI' \,p]'(1p \'alh'y, allt! ~ullilo\\'pr Ba,.;in, tniTnCPowi 


