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ABSTRACT, pi;
" Calcic soils are commonly developed in Quaternary sediments throughout the arid and
semiarid parts of the southwestern United States. In alluvial chronosequences, these soils
have regional variations in their content of secondary calcium carbonate (CaC03) because of
(1) the combined effects of the age of the soil, (2) the amount, seasonal distribution, and
concentration of Ca+ + in rainfall, and (3) the CaC03 content and net influx of airborne dust,
silt, and sand. This study shows that the morphology and amount of secondary CaC03 (cS)
are valuable correlation tools that can also be used to date calcic soils.

The structures in calcic soils are clues to their age and . . ."
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Calcic soik oj the southwestern. United Stales

i~BtE L. ST~ces OP CALCIUM C~RBONATE ~ORPHOLOGY OBSERVEO TN C~L~TC snrt~ _NO P£oaCtNIC CALCRtTr.~

DEveLOPED TN NONC~~AR£OUS PARENT MATERIALS ONDER ARID AND SEMIARID CLIMATES or THE AME~tCAN 50UTKWE~~
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Staqe Gravel
contene l

Oi"9n09t1e morpholoqic:
ch.ar.1cterist les

CAt-etC SOILS

CaCO, distribution l'la:ll'i:"IUllI C"C"l
c:ontent 2

Hiqn-·--- Thin, discontinuous coatings on pebbles,
usually on undersides.

tow------ A few filaments In soil or faint COatings
on filed fllce••

Coaeinqs sparse to co.mon

?ilaments spar.~ to common T<.'

II High_____ Continuous, thin to thick cOlltin9S on
tops and undersides of pebbles.

t.ow••_._- loIodule-s, soft. 0.5 C'lI't to 4 ClI In
di..:l:ll.eter

Hiqh---.. Mas.i~e accumul~tion5 between cl~sts,

beCQllles- cemente<3 in ",dv",nced £orlll.
t.ow--._.- Many coalesced nodules. llI",trtx i* firmly

to moderately cemented.

Coatinqs co~~on, some carbon~te in
matrix, but matrix still Loose.

Nodules common, matrix qenet~l'y

noncalcar.ous to sliqhtly calcareous.

£ssent;~!ly continuous dispetsion i~
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PEOOCENfC C~LC~tT£S fINOO~AT£O CALCIC SOILS)

,v ","y.-.--- Thi" :<0.2 Cfl'l to llIod'!'r .. :ely ':hitic
(1 ~~) l.:lminae in upper part of
Km ~orizon. Thin !~~,nae ~3Y

drJpe over fractured surfaces

Cempnterl platy to we~k ~.:lhul~r

strur:ture and ll'lduraot.d h""in"'''!.
Km hori%on i~ ~.s-, m thi~k.

)2'5 in 1,1.,h
'Jt!l';~' .."'ntpol':
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qr~ ...el co ... ~ ..n·
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..",d :to",,:u'e'" .1UI "".,: .. -1 ",:~ l~·"n,,~.<1

c_~rbon~t .. (c.,:'I ..-h~rcen('d surfa!:'!l

rnr!ll~~':"'" d...n~ ... 'It.r,,,n''l
t~but~r s:ructur"!. ~m

is 1.2 '" th;",I< .

~~~ ~:'I ~:~"

'Jc'-:~: ~':O~.~.~

,~<; ." . 0 ...
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A~y-·---- Multiple qenerol.tiofls of l~",in... ".
brp~ci~. a~rl plSClttes; recemented.
HJ~y case-hardened surfaces.

tn"'ur~t~rl o'l,.,rl <ipn ..e, t~icl< strol'lq
tabular structure. Km horizon
is commonly >2 ~ thi .. k.

'~'5 in .,11
qtol.ve 1

eon~~"~s

l'{iqh is more thi'ln 50 per<::ent qr"' ...el; low is lp.ss '::h~n ~O ?'!te,,"t qr,vel.
-<Pereent ::..COj in the <2-I'!lII\·rraetion of th.. Iioil. 'l't. tr ..ee or carbon~te.

"Stage V and VI calcic soils are particularly well preserevd at numerous locations in the
Southwest. The most spectacular of these soils are associated with the constructional
geomorphic surfaces of the following geologic

CaCO) GeomOrphIC su~f~ce

stage and probable age

V Vpper La Mesa,
early Pleistocene

C.oloqie unit toeaticn
and probable age

Calllp RiC'.. FOtlllation t.a. Cruces.
of Strain (1966\. ~iddle New ~esico

Pleistocene :0 ~liocene
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v

VI

v,

1'1escal ..ro
~iddle Pl.1stocene

l'lOt'lllO!'ll MC'!l6.

elrly(~l ?lioce".

ogall"lA.
late(?) MIQce"oe

Catuna Porma~ion,

aiddle Pleistocene

~~ddy Cree~ Por~.tion.

klocene-

Oq811a1a Por~ation.

Mi.ocII'n ...
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