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THE MISSISSIPPIAN SYSTEM I N  SOUTHERN ARIZ ONA 

George C .  Thomas 
Unive r sity of Arizona 

INTRODUC T ION 

Strata of Mis s i s s ippian ag e occur throughout southeastern A rizona whe rever 
Paleozoic rock s are extens ively expos ed. They are compo s e d  principally of lime ­
stone, with mino r amounts o f  clastic mate rial, and g enerally occur in mas sive beds 
that fo rm prominent cliffs .  The Mis si s sippian strata rang e in ag e from Kinde r ­
hookian through C he ste rian. T hey a r e  eve rywhe re conformably unde rlain by b e d s  of 
Upper  D evonian ag e and di sconformably ove rlain by the Pennsylvanian Horquilla o r  
Naco lim e s tone s .  The principal Mi s si s s ippian formation in s outhea ste rn Arizona 
i s  the cliff-fo rming E s cabrosa lime stone of Lower Mis si s sippian ag e .  B eds of Upper  
Mis s i s sippian ag e occur as  the Paradi s e  formation in the southea sternmo st part of 
the State and as the Black P rinc e fo rmation in northwe stern C oc hi s e  C ounty. 

LOWER MISSISSIPPIAN F ORMAT IONS 

E sc abrosa Limestone 

T he E sc abro s a  lime s tone wa s named by Ransome ( 19 04) for expo sure s in the 
B i sbee  di strict. The E sc abrosa lim e s tone i s  a thickly bedded, c ommonly white but 
locally dark g ray, g ranular ,  nonmagne s ian limestone c ompo s e d  larg ely of fragments 
of c rinoid stem s .  Irregular c ontinuou s bands and nodul e s  of che rt occur at many 
horizons and dolomite occur s in the lowe r part of the E scabrosa lime stone in many 
plac e s .  

T he E s cabrosa lime s tone ha s been subdivided in only two areas.  Har shman 
( in Sho rt, and othe r s ,  1943)  subdivide d the 380 feet of E scabro s a  in the Supe rior 
region into four memb e r s  which are , in asc ending order:  ( 1 ) Dark g ray lime s tone ; 
( 2) m a s s ive cliff-fo rming limestone ;  ( 3 ) thin-bedded dark lime ston e ;  and (4)  cherty 
shale and lime stone.  T he fourth member has s inc e been shown to be of Pennsylva­
nian ag e (Huddle and Dobrovolny, 1 9 5 0 ) .  In the Peloncillo Mountains of New Mexico, 
Gillerman ( 1 9 58)  subdivide d about 4 50 feet of E sc ab ro s a  limestone, in a s c ending 
o rde r, into : ( 1 ) Lower g ray membe r ;  ( 2) middle  black membe r ;  and ( 3) uppe r  g ray 
membe r.  

In the s outheastern part of  the State, the E scabrosa limestone i s  about 7 0 0  feet 
thick and the formation thins to about 1 0 0  fe et in the c entral part of the State . The 
thinning i s  due eithe r to onlap, ero sion, o r  both. 

T he E sc abrosa lim e stone i s  of E arly to middle Late Mis s i s s ippian ag e.  T he 
basal units are Kinde rhookian (Girty, in Ransome, 1 9 04) ,  to po st-O sage o r  pre­
C he ste r in  c entral C ochi s e  C ounty (G illuly, C ooper ,  and W illiams ,  1 9 54 ) ,  and to 
Meramec ( St. Loui s ian) in the C hiricahua Mountains (He rnon, 1 9 3 5) .  

T he name T ornado limestone wa s propo s e d  by Ransome ( 1 9 1 6) for a sequenc e 
of Lowe r Mis si s sippian and Lower P ennsylvanian limestone beds in the Ray and 
Globe areas .  T he basal 1 4 5  feet of this fo rmation, of Mis si s s ippian ag e ,  we r e  a s ­
s igned by Stoyanow ( 19 3 6) to the E sc abro sa limestone . T he name T ornado lime stone 
i s  no long e r  us ed. 
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The small amount of cla stic mate rial in the E s cabrosa di stinguishe s it from the 
underlying Devonian formation s .  The paucity of clastic material, white c olo r and 
thick bedding di stinguish the E s c abro sa in the field from the pink-tinted, thin-bedded, 
s haly Horquilla and Naco limeston e s .  

Modoc and Tule Spring s Lime stones 

In the Clifton- Morenci area, the re are two s ections of Mi s si s sippian rock s ,  the 
Modoc and Tule Spring s lim e s tone s (Lindg ren, 1 9 0 5a;  1 9 0 5b) . The Modoc lime s tone 
( Lindg ren, 1 9 0 5a) c rop s out in the s outhern part of the Clifton- Morenci area and 
c onsists  of about 1 70 feet of blue and g ray limestone, light-brown dolomitic lime­
s tone, and c alcareous quartzite .  A bed of c ro s s -bedded calcareou s quartzite in  the 
E scabro s a  limestone i s  al so repo rted in the Galiuro Mountains ,  about 60 mil e s  s outh­
we s t  of Mor enci ( Thom s s en and Barke r,  1 9 5 8 ) .  T he Modoc lime stone re sts con­
formably on Devonian Mo renci shale and i s  Lower Mis s i s sippian in ag e .  It is p rob­
ably equivalent to part of the E scabro sa limestone. 

T he T ule Spring s lime stone ( Lindg ren, 1 9 0 5b) c rop s out in the no rthe rn part 
of the area and con s i sts of about 200 fe et of lime stone of Lower Mis s i s sippian ag e, 
di sc onformably ove rlain by about 300  teet of lime stone of Lower Pennsylvanlan ag e .  
No Upper  Mis si s sippian fo s sil s  are known to  occur.  T he total thickne s s  of  Mis si s ­
s ippian strata in thi s area i s  not known becau s e  there i s  no faunal o r  stratigraphic 
tie between the Modoc and T ule Spring s lime stone s .  

PRE- LATE MISSISSIPPIAN DISC ONFORMIT Y 

In c entral C ochise  C ounty, the re is  a probable dis c onfo rmity between the E s ca­
brosa and Black Prince lime s tone s that is  marked by a pebbly shale .  Gilluly, C oope r ,  
and Williams { 1 9 54} sug g e st that " the relative thinne s s  of the E scabrosa s e c tions 
measured in the Little D rag oon Mountains and Johnny Lyon Hill s is due primarily 
to pre - Black P rinc e e ro s ion bec au s e  very l ittle if any r egional thinning of ( E s c abro s a) 
beds  i s  indicate d  . . . . " 

In the C hiricahua Mountains ,  the Upper  Mis si s s ippian Paradi s e  formation lie s  
c onformably on the E sc abro s a  limestone and the contact i s  marke d by limy shale 
and fragmental limestone at the bas e of the Paradi s e  fo rmation. 

UPPER MISSISSIPPIAN F ORMAT IONS 

Paradi s e  Formation 

The Paradi s e  formation ( Stoyanow, 1 9 26) is expos ed in the C hiricahua Moun­
tains and consists  of  eight member s ( He rnon, 1 9 3 5 ) : ( I ) Limy shale and g ray frag ­
mental lime stone;  ( 2) thin- to medium-bedded g ray lime s tone capped by a mas s ive,  
c oa r s ely c rystalline bed of lime stone bearing g reat numbe r s  of Dielasmoidi bis enatu s ;  
{ 3} shaly strata ove rlain by a g ray sandy lime stone and shale which are capped by a 
blac k limestone containing abundant mollusc fragment s ;  (4) highly fo s s iliferous shale 
with a mas sive black bed in the middl e ;  ( 5) black ma s sive oolitic lime stone ; ( 6 ) shale 
and limestone ;  ( 7 ) dark fo s silife rous shal e ;  and ( 8) shale with g ray g ranular lime­
s tone. The p reponde rant c olor of the fo rmation is  yellow and it is  1 9 5  fe et thick. 
T he Paradi s e  formation lie s c onformably on the E s c abrosa limestone and is over ­
lain by the Ho rquilla lime stone. 

T he Paradi s e  formation als o  c rop s out in the P elonc illo Mountains of south-
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we stern New Mexic o whe re it rang e s  from about 1 50 to 200  fe et in thickne s s .  Giller­
man ( 1 9 58)  de s c ribed the Paradi s e  formation a s  consisting of  " alte rnating beds  of 
fine -g rained black, brown, and gray lime s tone s ;  black c alcareous s iltstone;  b rown 
oolitic limestone ; c alcarenite ; g ray and g reen c alcareou s shal e ;  quartzitic s andstone 
and c onglome rate . "  He re als o  the formation weather s  to a cha racte ristic yellow­
b rown c olor.  T he Paradi s e  formation is Upper  Mis si s sippian, rang ing in ag e from 
Me ramec to C he ster { He rnon, 1 9 3 5) .  One of the most abundant fo s sil s i s  Archimede s ,  
an Uppe r  Mis si s s ippian guide fo s sil.  

Black Prince Formation 

The Black P rinc e formation (Gilluly, C ooper ,  and William s ,  1 9 54) is expo s ed 
in the Little Drag oon Mountains and the Johnny Lyon and Gunnison Hill s in north­
we s te rn C ochi s e  C ounty. It wa s at fir st  con s idered to be an upper  membe r of the 
E scabrosa lime stone and locally it may occur in the uppe r  part of the E scab ro sa, 
a s  mappe d  (Gilluly, 1 9 56 ) .  The ba sal beds c onsist  of about 10 to 20 feet of pebbly 
red to purple shale with scatte red chert pebbl e s  and local beds of conglome rate.  
Above the shale is about 140 feet of pure,  medium- to coar se - g rained, light-g ray 
to pink, slope-fo rming lime stone with some chert nodule s .  T he thickne s s  of the 
formation rang e s  from about 1 20 to 1 70 feet, thickening to the northwe st. The faunal 
a s s emblag e in the Black P rinc e i s  limited and its ag e i s  tentatively considered to 
rang e from late O sag e to early Merame c .  Locally s ome E arly Penns ylvanian strata 
may be included in the Black Princ e.  

MISSISSIPPIAN AND PENNSY LVANIAN UNC ONFORMIT Y 

Whe r e  the Paradi s e  and Black Princ e formations are ab s ent, the hiatus between 
the E s c abrosa and Ho rquilla limestone s repre s ents at least all of Mis si s sippian 
Che ster and po s sibly all of Pennsylvanian Morrow time.  Nonethele s s , ther e  i s  little 
o r  no evidence of either e r o sional o r  angular di scordanc e betwe en the two fo rma­
tions in central C ochi s e  C ounty (Gilluly, C ooper, and William s, 1 9 54) . Farthe r to 
the we st, the c ontact i s  in many plac e s  marked by local lime stone c onglomerate, 
shaly beds ,  weakly developed kar st topog raphy and red to purple cherty s iltstone, 
s imilar to that at the base of the Black P rinc e fo rmation. 

C ORRELATION 

The E sc abrosa lirne stone i s  c o r r elated with the Mis si s sippian R edwall lime stone 
of northe rn Arizona, the Madi son lime stone of C olorado, and C aballero and Lake 
Valley limestone s of New Mexico ( Weller ,  and other s ,  1948 ) .  C ooper and Arellano 
( 194 6) correlate the E scabrosa with the Rep r e s o  beds of Sonora,  M exico .  Huddle 
and Dobrovolny ( 1 9 50 )  regard the E sc abrosa and R edwall lim e s tone s as regional 
names for a single unit. 

The Upp e r  Mis si s s ippian Paradi se  fo rmation correlates  with the Helms formation 
of west  T exa s and New Mexic o .  T he Black Princ e  limestone i s  probably equivalent 
to the lower part of the Paradis e  formation, although it may be slightly older .  

Huddl e and Dobrovolny ( 1 9 5 0 )  sug g e st that the r e d  cherty mudstone between the 
Mis si s s ippian and Pennsylvanian strata may repres ent the Pennsylvanian Molas 
formation of C olorado. 
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