
LATE PLIOCENE AND QUATERNARY 
GEOLOGY, EL CENTRO QUADRANGLE 

by 

RB. Morrison 

Arizona Geological Survey 
Open-File Report 84-2 

Arizona Geological Survey 
416 W. Congress, Suite #100, Tucson, Arizona 85701 

scale 1:250,000 

This report is preliminary and has not been edited 
or reviewed for conformity with Arizona Geological Survey standards 





r EXPLANATION: MAPS OF "QUATERNARY DEPOSITS OF AR IlONA" (1: 1.000,000 scale) PACE ONE , fVlOV~ f '~o .... 
AGE l\.L\;UN;T SHORT DESCRIPTION PARTICLE SIZE/ I TOPOGRAPHIC THICKNESS SOIL-PROFI~ 

NUMBER 1 LITHOLOGY! OCCURRENCE DEVELOPMENT 

I ) ALLUV I AL DE POSIT 5 
I I .. ! I 
, .J I ' 

Holocene '1/ I Alluvium, late QuaternarYj rt10stly sand: s~lt, and; Valley lowlands l 2 to gener- Nil to 
and late ! I (Holocene & late Pleistol pebbly sand, m1nor. cla~j along 1 ally <'10 m; moderate. 
PIe istocen9 ! cene). I locally; however, 1n j present stream I locally 10 to 

I i I and near highlands" I channels; lower 1>15 m along 
lIt mostly gravel (pebble, parts of some ; larger 
i I ! cobble, &/or boulder piedmonts. " streams. 
. i ! gravel). i , 

Middle 
Pleistocene 

Early Pleist­
ocene (in 
places some 
late Pliocene) 

12 

/3 

Alluvial qravel and sand Pebbly sand, sand, andjAlluvial fans, pied.j 
middle Pleistocene. pebble to cobble Imonts, and pedi- ! 

gravel; b041der gravellments; terraces 
locally in & near high~along larger stre­
lands. !ams; com~only mod-

jerately dissected 
iby streams. 

--, 

2 to oeneral­
ly <10 m, I 
rarely 15 m~ 

I : 

Alluvial gravel, early 
Pleistocene. 

I . 
Gravel (pebble, cobbleiAlluvial fens, pied~3 to 

i 
generally 

I & boulder gravel). J monts, & pediments; <10 
!moderately to deep-
; ly dissected; loc- ' 
I . 

:ally underlies mesa~ 
Ilike landsurfaces. i 

m. I 
! 
! 

~--.---.----- -----f 

strong to very 
strong. 

Very strong, hi 
commonly much 
truncated. 

Holocene to 
middle 
Pleistocene I~ 

Alluvium, late & middle 
Quaternary (units 11 & 
12 combined). 

. , 
jLower parts of pied-'2 to generallyl Nil to strong. 
!monts and interiors < 10 m. ! 

See units 11 and 12. 

Early-late 
to early 
Pleistocene 

Holocene to 
middle Plei­
stocene . 
(early Plei- ! 
stocene loc- I 
ally) I 

Ic:' 

. S-f 

jOf intermontane ; 
,basins; valley low­
jlands in highlands. 
L _~ __ _ --, 

Alluvial gravel, mixed Like unit 12. ! Like units 12 and Ditto Strong to very 
late to early Pleisto- 'I 13. strong. 
cene. 

ALLUVIUM (mainly) WITH sorr£ EOLIAN SAND 
I 

I Alluvium (mid-Pleisto- IAlluvium: Pebble to cob~ Gently sloping 
cene, locally early Pleit ble Rravel & pebbly /mesas (middle Plei­
stocene) with some over-lsand. Eolian sand: finejstocene to Pliocene 
lying eolian sand (Holo+ to medium sand. ilandsurfaces). 
cene to mid-Pleistocene)~ jpiedmonts. J 

! i 
\ 

Ditto Nil to very 
strong. 



-::;XPLANATION: PAGE TUiO. mAPS OF QUATERNARY DEPOSITS OF ARIZONA 0:1,000,000 scale) 

~!A;UN~T SHORT DESCRIPTION PAR TICLE SIZE/ I TOPOGRAPHIC THICKNESS 
NUMBER LITHOLOGY I OCCURRENCE , 

! , 
I 

ALLUVIU~ (mOSTLY) WITH somE EXPOSED BEDROCK i J J 

l ! 

Holocene and i ~l i Alluvium like unit 11, See unit II. : Like unit 11. i 2 to general 
late Pleisto~ I with bedrock exposed in 

I 

1 IIY <'10 m. I ! places. cene i • 
i I 1 J 

I ( I I 
r I ! I ! Like unit 12. I'!'lddle i 2'2- ! Alluvium like unit 12, I Like unit 12. i Ditto. 

Pleistocene : with bedrock exposed in i j I 
i I i 

1 I 
, 

l places. ! 
! 

I ' . 
; 

\ 
I 

i , 
. \ I 

Early Pleis-1 ! Alluvial gravel like Like unit 13. See unit 13. 3 to generalr' 
tocene (in 23 unit 13, with bedrock ly <'10 m. . 
ulaces some exposed in places. /' 
late Pliocene) 

~ __ .____ ______ _-----1-

Holocene to ~Lf Alluvium like unit 15, Like units 11 and 12. Like unit 15. 2 to genera~r! 
middle of- with bedrock exposed in ly <10 m. 
Pleistocene places. 

Early-late to 
early Pleisto­
cene 

25 
j ---_. 

Alluvial gravel like uni~ Like unit 12. Like units 12 Ditto. 
16, with bedrock eX[losed I and 13. 
in [llaces. ! 

, 
I 

@ 
SO IL- PROFIL, 
DEVELOPMENT 

Nil to moderate 

Strong to very 
strong. .' 

Very strong; 
commonly much 
truncated. 

Nil to strong. 

Strong to very 
strong. 

.' ',::~ .. ) -r, 2- ~ /" 
. / .- . I . ~ _. ' t ----- - , ~ 

". n ,/! . "'1 -('. ';~ (' ~I J' " . - 1'\'- "i l , j)" l' -
[. 'II'/); <::.,11 S~/;,)A;,J 0h~)~" .t-"JY);t.,. TJ1)'.J/'-. ..lJ ...... )Q)/ I "J- / , '1'1 'f - i \';i~·/ l,j/!~ '5 '(f/'('AfI 

,oi;h \'\~;·:(HI".j): / ;/ ~ l. /" 1 / J _~1 _ '1,'/ .Y) .. ·.'/ 1.',li":" : \/1 •. <) I_/~'- ./J 
,-: :",) I Scrn'·9 (."..,-11'J'" I} (V, I /v» 0fYd y;,11\:9 -) " ," . /<{111~", l'//~ l .-

;"..,\;1 -;llr1 i"-~' !YGlto; /",1':.1) 1,;,,:,\ I :~i,)(::J ;.,;"., , .. I"'Ii- I 
(': n ,. , '., - • ~'I o· ,) vr 'i)" ~ I " I l,..; ...... (\ ..... 1 • ./ .. ~ I 

! ! I I II " I , I 

I ! ! 
I I 

I 
I 

• 



EXPLANATION: PAGE THREE -- fllAPS OF QUATERNARY DEPOSITS OF ARIZONA (1,1,000,000 scale) (2) 
~MA;-UN;T 

- NUMBER 

1 
t 
, 

Middle 
Pleistocene j 

I 

I 
1 
I 
! 
I 

Early Plei- l 
I 

stocene (in : 
ulaces some : 
late Pliocene) 

Holocene to 
middle PIe i­
stocane 

Early-late 
to early 
Pleistocene 

Holocene to 
middle 
Pleistocene 

Holocene 
(mostly) to 
middle 
Pleistocene 

Ditto. 

Di tto. 

32, 

33 

35 

36 

33 

50 

2S 

;L? 

.. 
. 

SHORT DESCRIPTION PARTICLE SIZE/ TOPOGRAPHIC THICKNESS 
LITHOLOGY OCCURRENCE 

! 
!,ALLUVIAL VEN[ERS ! IN PLACES} OVER PRE-QUATERNARY BASIN-FILL S£DlfI'£NT~l 
I I i I 
I ! I 2 to general-
: Middle Pleistocene Pebble, cobble, and 1 Alluvial fans & 1 ly ..(12 m. 
: gravel (capping) like boulder gravel. I piedmonts, moderate' 
! unit 12 I ly dissected, in 
I 
! 

1 I 

j tarly_PleiS~OCene_gravell Ditto. 
; capPlng) llke unlt 13. r 

I i 
! • 
! i 

Quaternary capping like 
unit 15. 

See units 11 and 12. 

I intermontane basins 

Di tto. Ditto. 

Ditto. 
Ditto. 

-----.-----.---r 
: I 

-

SOIL-PROFILE 
DEVELOPMENT 

Strong to very 
strong. 

Very strong; 
commonly much 
truncated. .-

Nil to strong. 

Pleistocene gravel cap- See units 12 and 13. Ditto. ! Ditto. I Moderate to 
ping 1 ike unit 15. , 1 very strong. 

1 I 

_.L ___ .__ I 
Quaternary capping like See units 11 and 12. 
unit 15, over basin-fill 
sediment,s that range 
locally into early 
Pleistocene (7). 

'Eolian sand (mostly); 
! alluvial and colluvial 
; sand and silt locally. 

'Eolian sand, with p~e­
; Quaternary bedrock"ex:' 
i posed in places. ' 

EOLIAN UNITS 

Mostly sand, 
locally. 

i Ditto. 

I 
I 
! 

some 

, 
i 

silt I 
I 

I 

i i 
Eolian sand (mostly); al-\ mostly sand; Some \ 
1uvial & colluvial sand &1 silt and/or pebble I 

silt locally; bedrock ex-! gravel and pebbly sand I 
iposed in places, mainly i locally. : 
leuuBr.mbr. of 81dahncfit ' 

Ditto. 

Piedmonts, pedi­
ments, mesas; val­
ley sides & bottoms) 
lowlands of inter- /' 

basins. 

Ditto. 

Ditto. 

Ditto. 

o. 

Ditto. 

N 11 to strong. 

Ditto. 

Ditto. 

Ditto. 



EXPLANATION: PAGE FOUR. MAPS OF "QUATERNARY DEPOSITS OF ARIZONA" (1:1,000,000 scale) @J 
AGE IT~I1A;UNIT NUMBER 

Holocene and 
late PIe i- I if/ stocene 

Ditto. 

Middle 
Pleistocene 

Late to 
middle 
Pleistocene 

Holocene to 
middle 
Pleistocene 

50 

'-13 

b/ 

90 

i 

SHORT DESCRIPTION 

, 

i 

PARTICLE SIZE/ 
LITHOLOGY I 

LACUSTRINE DEPOSITS 

TOPOGRAPHIC 
OCCURRENCE 

THICKNESS SOIL-PROFILE 
DEVELOPMENT 

J ! Pluvial-lake deposits in 
land around present-day 

In playas, mainly lac- Playas (dry lake 
ustrine silt &. clay, J beds) and semi-

1 to general-! Nil to weak. 
ly < 15 m. 

i Dlayas. SOITS silty to sandy I playas in basin 
alluvium locally; in I interiors. ! 

I shore areas, mostly I 

I sand, pebbly sand, and I 
I some pebble gravel; ! 
! sandy to silty alluviu", 
1 locally. 1 

I 
i 

lY1ainly lacustrine, part- Mostly silt, sand, and lY'.arginal to playas 2 to qeneral, 
ly alluvial deposits. clay, some pebbly sand and s8mi-playas in ly <..10 m. I 

in places. basin interiors. . ! 
__ 1 ! 

I 
Deltaic gravel of an- mostly pebble and Piedmonts bordering 2 to ;>60 m. j 
castral Gila River. cobble gravel, with Gila River at east- /1 

red granite and many ern end of Safford 
other rock types. (Gila) Valley, at 1 

west edge of Pelon-
cillo Mts. 

COLLUVIAL DEPOSITS 

Nil to moderate. 

Strongi commonly 
trunca .. ed. 

iLandslide debris 
i 

Rock masses & blocks i Escarprrent slopes 2 to >30 m. Moderate to 
strong. 

Till (bedrock exposod in 
places) • 

< 1 m to many m in I and valley sides. 
dimension; poorly sort~ ; 
ed. _J J 
~ .. ~- .--~ 1 

I GLACIAL DEPOSIT,S I 
j Silt, sand, gravel, ! Cirque basins and 1 to .2::10 m. I 
I /' I with boulders blocks I upper parts of a 
I commonly >1 m in ! few valleys in the 

/

' diameter; poorly I highest parts of ! 
sorted. j the San Francisco & II' 

I ! White Mts. End-
I i moraines generally I \ I inconspicuous. : I I 

I ! j 
1 I I 
1 f J 

Weak to strong. 



~-

EXPLANATION: PAGE FIVE. MAPS or "QUATERNARY D[PoSIT S JF ARIZONA" (Scale 1: 1 ,000,000) rJ) 
AGE 

Holocene and 
later late 
Pleistocene i 

«100,000 ybp)[ 

middle 
Pleistocene 

Late and 
middle 
Pleistocene 

LcJ\~ -." 
f'ilidEJ.le-~aAd 

early 
Pleistocene 

Early 
Pleistocene 

i 

I , 
I 

MAP UNIT 
NUMBER 

~o 

<gr 

<62 

CJ'3 

9Lf 

Special map symbol 

R 

A or F 

E 

SHORT DESCRIPTION PARTICLE SIZE/ 
LITHOLOGY 

TOPOGRAPHIC 
OCCURRENCE 

THICKNESS 

i VOLCANIC ROCKS 
I Basalt and basaltic and- Cinder cones/sheets & i Rolling plateaus Generally 2 
i esite flows &. cinders; lava flowsJ basaltic 1 between San Fran- to <..30 m. 
l~lOO.OOO years old. lapil11 & cinders wide~ cisco mts. and 
l spread at surface. J Little Colorado R; 
! locally in valley 

lowlands (e.g., of 
! Little Colorado R.).l 

SOIL-PROFILE 
DEVELOPMENT 

Very weak to 
moderate. 

I Basalt & basaltic andes- Basalt &. basaltic andes":Cinder- cones/sheets! Generally 2 Moderate to 
lite flOlllS &. cinders. ite lapi11i, cinders, 1 and lava flows on 1 to ~ 30 m; strong. 
I and flows. 1 plateaus and in I but some cin-
1__ 1 intermontane basins~ j;60c~n~~Q~:e, 
jDitto. : Ditto. Ditto. Ditt~~~ I Ditto. . , 

Trachyte, dacite, &. rhyo­
lite flO1US &. pyroclastics 
small areas of basaltic 

1 rocks locally. 

See'descrip':.ion! 

'Basalt and basaltic andes~ See 'descrlution'. . ,. 
ite floills and cinders. 

i' 

I 
i 

! Probably 10 I strong to very , 
! Hills and mountains to >100 m. I strong; commonl~ 
1 in San Francisco

j 
1 truncated. I 

; Mts. area. 
j ! 

Lava flows and 
cinder coneS/Sheets: 
on plateaus and in j 
intermontane basins; 

Generally 2 ] Very strong; 
to<60 m, but. truncated in 

I 
some cinder I olaces. cones are 
>60 m high. ! 

OTHER MAP SYMBOLS 

"Bedrock." Pre-Quaternary sedimentary, volcanic, plutonic, end metamorph­
ic rocks, undifferentiated. In places includes areas mantled by colluv­
ium and/or alluvium that are too small to be mappod separately. As a 
general rule, areas mapped R have bedrock within 1 meter of the land 
surface over at least 60% of the area. 

Artificial fill -- mine dUmps, tailings ponds, etc. Shown only where 
total area exceeds 5 sq km. 

meteorite impact ejecta (around meteor Crater, southeast of Flagstaff). 



~ 
:,G£ ,EU\TIONS OF LIH!OGENETIC/STRATIGRAPHIC UNITS SHOIIN ON fIlAP "QUARTERNARY DEflCSITS OF ARIZONA" 

V'2'3rS 

AGE 
ago X 106) 

ri;]LOCE~~( 

0.01 

LAiE 
;::d:! 5TGC[!~E 

-- -0.25 

r'~IDDLE 

i"lLElSTOCENE 

- 0.7 - 0.9 

EARLY:j 
"LE I STDC~NE 

_1.8 

PLIOCENE 

"'5.6 

"':IOCENE 

ALLUVIAL DEPOSITS 

l 

? 

C! 
:J::z 
>-< 
-U') 

3;z 
E<:: 
=0_ - -' :>0 
=ow 
-' 
ci~ 

o 
U') 

T, 

ALLUVIUIIi WITH 
SOl!( BEDROCK 

T 

ALLUVIU~ CAcPING 

PR~ -O:JAT!:"~."RY 
SASIr,-FlLL ~£Jlfl(NTS 

:J. 

1 
1 

U') 

I-

§ 

:i 
-' 

'" w 

rl 
~ 

(Scale l:l,OCO,OOO) by R. 8. morrison and C. 111. flanges, 1982 , 

w 
;z Ul ..J Ul - >-

« '" -'l- I VOLCANIC ROCKS I AGE 6 
a:: - - >-

C[ _ 
>- t.n :>- -tn (years aoo X Ie <''I c:: ::l u~ wo =0 C. -'0 «"-LJ w -'''- -'w <:: C! 0,-, t.!l.:l ..J wc! 

HOLOCErlE 

0.01 --

LATE 
PLE I STOCE t£ 

'Cfo: 
'61' -0.25 --

3. jl;WDLE 
PLE ISTOCEN!: 

~ 
0.7 - 0.9-

EARL.Y 
PLE ISTOCFLlE 

1.8 __ 

PLIOCENE 

-5.5 --

IIlIQCENE 

8/(-2 


