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Silurian and Devonian- Pye - 7  

SILURIAN AND DE VONIAN STRAT IGRAPHY 
SOUTHEAST ERN ARIZONA AND SOUTHWEST ERN NE W MEXIC O  

W illard D. Pye 
Univer sity of Arizona 

INTRODUC T ION 

No repr e s entative s of the Silurian system are known in southea stern Arizona, 
but they are  p r e s ent in southwe ste rn New Mexic o .  Middle and Upp e r  Devonian rocks 
are p r e s ent within southea ste rn Arizona but the Lower Devonian section is  mis sing . 
T he Devonian beds can be broadly cla s s ified a s  a we ste rn fac ies  of carbonate r ocks 
and an ea ste rn facie s of fine clastic rocks,  with the divi sion occur ring a sho rt di s 
tanc e w e s t  o f  the Arizona- New Mexic o State line. 

The write r is  indebte d to a manu s c r ipt by M r .  D. V.  LeMone fo r much of the 
mate rial on the Devonian system that i s  summarized he re.  

SILURIAN SY STEM 

No rocks of proved Silurian ag e have been recognized in s outhea stern Arizona. 
In southwe stern New Mexico the Silurian system is rep r e s ented by the Fus s elman 
lime stone (Richards on, 1 9 08 )  o r  Fus selman dolomite ( Dunham, 1 9 3 5) ;  Kelley and 
Silve r ( 1 9 52) and P ray ( 1 9 5 3) re stricted the Fus s elman dolomite to include only rocks 
of  Silurian ag e.  They de s ignated the lowe r part which car ried Upper  Ordovician 
fo s sil s as  the C utte r  formation. The Fu s s elman dolomite i s  Niag aran and Alex
andrian in ag e ( Flower,  1 9 5 5 ) .  

In New Mexico, beds o f  Silurian ag e r e st di sc onfo rmably upon eithe r the C utter 
formation, which i s  of uppermo st Ordovic ian ag e ,  o r  upon the El Paso limestone, 
which is Lower Ordovic ian in ag e .  

B e ds ove rlying the Silurian section a r e  Middle to Uppe r Devonian in ag e .  Al
though a hiatus of s ome magnitude exists ,  the strata are conformable .  The re i s  no 
evidenc e of signific ant topog raphic relief having developed on the Fus selman dolo
mite before  the Devonian beds we re laid down. 

The Silurian beds thin we stward and northwar d  from Luna and Sie rra C ounti e s ,  
New Mexico, and p robably wedge out befo re the Arizona- New Mexico State line is  
r eached. Beds of  Silurian age have not yet  been recognized around C ananea, Mexico,  
although a thick section of Paleozoic rocks i s  pr e s ent in that area.  

DEVONIAN SY STEM 

Beds of Devonian ag e are pres ent throughout Arizona, southwe stern New Mexic o 
and northe rn Sono ra.  A wide variety of name s ha s been applied to the se  beds , o r  
to faunal zone s and facie s .  T able 4 lists  name s applied to Devonian strata di scu s sed 
in thi s pap e r .  

Throughout southeaste rn Arizona, the basal beds o f  the Devonian sy stem a r e  
conside red g ene rally to be o f  Upper Devonian ag e .  In s outhwestern New Mexico and 
c entral Arizona beds of Middle Devonian ag e are pre s ent. Lowe r Devonian beds a r e  
found i n  northwe ste rn Arizona. 
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T able 4.  Selected Devonian unit nam e s  in c entral and southeaste rn Arizona and 
southwe stern and south- c entral New Mexic o 

C entral Arizona 

Martin formation 

*C rook formation 

Southea ste rn Arizona 

Martin formation 
C alcareous facie s 
Dolomitic facie s 
***Picacho de C al e ra fm. 

* I sland Me sa beds >,,c**R e s tricted Martin irn. 
*** Lower Ouray fm. 

* Je rome fm. >'''*Santa Rita lim e s tone 

>,,c* Lowe r Ouray fm. Swi s shelm formation 
{ transitional facie s} 

P e rcha fo rmation 

*Portal fm. = P e rcha fm. 

* Mo r enci shale = Percha fm. 

*Local u sag e .  
�c>,,cAbandone d formation name.  

**>',c Local faunal zone or facie s .  

Southwestern and south
c entral New Mexico 

{ Southwestern N.  Mex. } :  

Pe rcha formation 
B ox C anyon member 
Ready Pay member 

{ South-c entral N. Mex. } :  

P ercha formation 
P ercha shale 
C ontade ro formation 
Sly Gap formation 
Onate fo rmation 

>',c*Chloride formation 

>',c>',cPe rchian s e rie s 

The s e  basal beds of the Devonian sy stem r e st upon rocks ranging in age from 
Precambrian to Silur ian.  The hiatus dec reas e s  eastward froll1 c entral Arizona to 
southwe stern New Mexico as wedg e s  of young er beds succ e s sively appear below the 
Devonian s ection. 

In southeaste rn Arizona the Upper Devonian Martin fo rll1ation u sually r e st s  di s 
c onfo rmably on beds of Middle to Upper C ambrian ag e ,  although loc ally it r e sts on 
Precambrian rocks . The Swi s shelll1 , P e rc ha and Po rtal fo rll1ations of southeastern 
Arizona r e st di sc onfo rmably on the EI Paso fo rmation of Upper C ambrian to Lowe r 
Ordovic ian ag e or its equivalents . In New Mexico ,  the Pe rcha fo rmation re sts di s 
c onformably on EI Paso beds of Lower Ordovic ian ag e to the west ,  and on Fu s s el 
man beds of Middl e  Silurian ag e to the east. 

The Devonian s equenc e throughout the area is  eve rywhere confo rll1ably ove rlain 
by the Lowe r Mi s si s s ippian E s cabr osa  o r  Lake Valley formation s ,  both of which are 
of Kinde rhookian ag e in their lowe r parts .  

The contact between the sy stell1 s is  frequently cove red becau s e  debris from the 
iTIa s s ive cliffs of the Mis s i s s ippian rocks c over the upperll10st  beds of the unde rlying , 
slope -fo rming Devonian beds . There is  no evidenc e of a di sc onfo rmity betwe en the 
systell1 s and in many areas the contact appea r s  to be g radational . 

Le Mone { 1 9 58}  shows that within southeastern Arizona and s outhwe stern New 
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Mexico the Devonian s ection i s  fine - to medium - g r ained, dark- g ray to buff, dolo 
mitic o r  silty lime stone with c rinoid columnellas ab s ent o r  small . In c ontrast, the 
Mi s si s sippian rocks above the contact are coa r s ely c ry stalline, light-g ray to white 
limestone with c r inoid columnellas abundant and larg e .  

Southea stern Arizona 

The Devonian rocks of southea ste rn Arizona may be separated into : ( 1 )  the 
Martin formation, which LeMone ( 1 9 58)  has subdivided into ( a) a calcareous fac i e s  
and (b) a dolomitic fac ie s ;  ( 2) the Swis shelm and Portal trans itional fo rmation s o r  
fac i e s ;  and ( 3) the Percha fo rmation. 

Martin Fo rmation 

Throughout most of southea ste rn Arizona the Devonian system is rep r e s ented 
by the Martin fo rmation ( Huddle and Dobrovolny, 1 9 50) . The term " Martin formation" 
i s  p refe r red to " Martin lime stone" ( Ransome, 1 9 04)  becau s e  the strata refe r r e d  to 
rang e in compo s ition from calc areous in southea ste rn Arizona to calcarenac eous in 
c entral Arizona. At the typ e locality at Mount Martin near B i sbee,  the " Martin 
lime stone" ( Ransome, 1 9 04) is  c omposed of 34 0 feet of calcareous beds which locally 
may be dolomitic .  B e ds of dark- g ray, compact lime stone, ave rag ing about 4 feet 
thick, alte rnate with lime stone of lighte r colo r and calcareous shale of pinkish tint. 
T he lower half of the fo rmation i s  mo re shaly than the uppe r  half. T opog raphic ally 
the fo rmation fo rm s slope s and tends to be inc onspicuou s .  

The calcar eous facie s may be somewhat dolomitic.  The fac ie s extends south
war d  from the vicinity of the type locality near B i sbee to include the Devonian lime
stone at C ananea, Mexico .  Typically, thi s facie s i s  thinly bedded and may rang e in 
c olo r from pink to dark g ray and carry shale of similar c olo r s .  T he upper  part i s  
p redominantly lime stone and the lower part i s  predominantly shale .  

The lime stone facie s interfing e r s  with the dolomitic fac ies in the vic inity of the 
Tomb stone Hill s .  In the D ragoon Mountains the dolomitic fac ies  i s  well rep r e s ente d. 
T he dolomitic fac ie s typically c ontains 20 to 30 units of thin-bedded dolomitic lime 
stone and dolomite beds of yellow, red, b rown, and g ray colo r s .  The carbonate 
rocks have a high perc entag e of s ilt and clay and are  usually fine - to medium-g raine d  
i n  texture .  Chert zone s may be p r e s ent and may form exc ellent corr elation marke r s  
( LeMone, 1 9 58 ) .  Lime stone beds are  few in numbe r and are usually me dium-g rained. 
Loc ally, shale predominate s in the s ection and sandstone and calcarenite are pre s ent. 
T he sand g rains may be well rounded and fro sted and are  scatte red throughout the 
s ection or c onc entrated in thin beds and string e r s .  F o s s il s  of Upper  Devonian age 
are  c ommon in both fac ie s of the Martin fo rmation. 

Stoyanow ( 1 9 36)  subdivided the Martin formation in the Tuc son area into a lower 
member,  73 feet thick, called the Picacho de C alera fo rmation, a re stricted Martin 
formation, and an uppe r  member 1 50 feet thick called the Lower Ouray fo rmation. 
T he se  are now con s ide red to be faunal zone s rathe r than mappable fo rmation s .  

The Santa Rita lime stone ( Stauffe r ,  1 9 28)  wa s propo s e d  for a section in the 
Santa Rita Mountains but the te rm i s  not used by othe r g eologists ( Reid, 1 9 28 ;  Stoy
anow, 1 9 3 6 ) .  
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Swi s she1m F ormation 

T he Swi s shelm fo rmation (Epis and Gilbert, 1 9 57)  is expo s ed in the Swi s shelm 
and Pedrog o s a  Mountains of southea ste rn Arizona. At its type locality it is 6 1 5  feet 
thick. It forms a brown to yellowi sh slope which contrasts with the cliffs of the 
overlying E scabro sa lime stone and the step- and- s1ope topog raphy of the unde rlying 
E1 , Paso formation. The upper part of the Swi s shelm fo rmation consists  of impure 
carbonate , which may g rade late rally into typical Martin lithology, and the lower 
half i s  chiefly siltstone and sandston e .  The Swi s shelm fo rmation rep r e s ents a sandy 
facies  lying between a we stern carbonate Martin fo rmation and an easte rn fine clastic 
Percha formation. 

T he Swi s shelm fo rmation is Upper Devonian ( Senecan) in ag e .  The uppe r  part 
c arrie s fo s sil s similar to the Martin fo rmation and the C ontrade ro and Sly Gap for 
mations of New Mexic o .  The lowe r part c ontains fauna similar to the Sly Gap and 
Onate fo rmation s of New Mexic o .  

" Portal Formation" 

The name " Po rtal fo rmation" wa s given by Sabins ( 1 9 3 7a)to a s e quenc e of 342 feet 
of calc ar eous and s ilic eou s ,  gray to black shale alte rnating with argillaceous,  nodular 
lime stone near Po rtal, Arizona. Sabins subdivide d the fo rmation, from the bas e  up, 
into : ( 1 ) very thin-bedded lime stone and c alcar eous shale r e sting disc onformab1y 
on the E1 Paso fo rmation; ( 2) black silic eou s shal e ;  ( 3) beds s imilar to unit 1 and 
g rading down into unit 2 ;  and (4)- a memb e r  similar to member s 1 and 3, except for 
thicker units of limestone and shale.  Thi s " fo rmation" has been s eparated larg ely 
on a faunal basis ; lithologically it is similar to the Pe rcha fo rmation of New Mexico.  

The " Po rtal fo rmation" is  lowe r Upper  Devonian ( Senecan or C hemung) in ag e 
( Sabins ,  1 9  57a) and may be conside red to be a correlative facies  of the Pe rcha fo rm
ation. It is sugge sted that on the basis  of ag e and lithology, the strata forming the 
" Po rtal fo rmation" could be included in the Percha formation and that the te rm 
" Po rtal" c ould be retained fo r faunal or fac ie s u s e .  

Mo renc i Shale and Lime stone 

The Mor enc i shale wa s named by Lindg ren ( 1 9 0 5a) fo r 1 7 5  feet of Upper Devonian 
rocks expo s e d  in the C lifton- Mor enc i area, Arizona . The upper 1 0 0  feet of the s e c 
tion i s  a clay shale called the Morenci shale ; the lower 7 5  feet i s  a c ompact and fine 
g raine d argillac eou s lime stone named the Morenc i lime stone . The lime stone may 
be mis sing locally . The formation re sts c onformably on the Ordovician Longfellow 
lime stone and is c onfo rmably ove rlain by the Mi s si s sippian Modoc lime stone . The 
fauna in the Mor enc i shale are Upper Devonian in ag e and correlate with the " Po rtal" 
and Pe rcha fo rmation s .  

Southwe stern New Mexico 

In southwe stern New Mexico the Devonian s equenc e is pre dominantly one of shale 
with mino r amounts of limestone, calcarenite and siltstone . The term Pe rcha shale 
(Gordon, 1 9 0 7) wa s applied to the shaly s equenc e of Devonian beds which underlie the 
Mis si s sippian Lake Valley lime stone and ove rlie the Mimbre s lime stone,  who se 
uppe r  part i s  the equivalent of  the Silurian Fus s elman dolomite . Thu s  the o riginal 
term " Percha shale" repres ented the entire  sequenc e of Devonian rocks in south
we ste rn New Mexic o .  No type locality wa s named and the thickne s s  was given a s  
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2 0 0  feet at Percha C reek in Sie rra C ounty, New Mexic o .  

In southwe ste rn New Mexic o,  Kelley and Silve r ( 1 9 52) propo sed the te rm P ercha 
I l formation" rather than I I  shalel l becau s e  of the lithologic variation within the unit. 
T he s e  te rm s include all Devonian beds , or include that part of the Devonian shale 
which c annot be as signed to other Devonian formations .  The Per cha shale wa s sub
divided by Stevenson ( 1 94 5) into 1) an upper Box C anyon m ember,  consi sting of about 
50 feet of yellowi sh and g reenish shale with lime nodul e s  and shaly lime stone, and 
2) a lower Ready Pay membe r,  c onsi sting of about 140 feet of black, fi s sile,  car
bonac eous,  non-fo s silife rous shal e .  The contact betwe en the two members  appear s 
g radational . The s e  strata are s imilar to the I I Po rtall 1 and Mo renci formations in 
s outhea ste rn Arizona. 

The upper,  Box C anyon, member of the Pe rcha shale ha s been con side red of 
late st Devonian ag e ( Stevens on, 1 9 4 5) . However,  Ellison ( 1 9 50 )  a s s igned an Upper 
Devonian ( ? )  and Kinderhookian ag e ( Woodfo rd or C hattanooga shale) to  the R eady 
Pay member which unde rlie s the B ox C anyon membe r.  Stainb rook ( 1 947)  conside red 
the upper part of  the Percha shale to be of  Mis si s sippian ag e .  

F arthe r east in New Mexico, in the mountains north o f  E l  Paso,  Kelley ( 1 9 37 ; 
1 940)  and Stevenson ( 1 94 1 ;  1 9 4 2 ;  1 9 4 5) subdivided the Percha shale of Gordon, from 
the bas e  up, into the Onate , Sly Gap ,  and the C ontade ro fo rmations and re stricted 
the te rm Pe rcha shale to thos e  beds of the upper part of the original Pe rcha shale 
which lay above the C ontade ro fo rmation. The Onate i s  Middle Devonian; the Sly 
Gap i s  Upper Devonian, or Middle C a s  sadog an ( Kottlow ski, and othe r s ,  1 9 56 ) ; and 
the C ontade ro i s  Upper Devonian ( Chemung) .  The Sly Gap,  and po s sibly the upper 
part of  the Onate, correlate with the Ready Pay member of the Pe rcha formation 
( Stevens on, 1945) . 

Other term s fo r Devonian strata in s outhwe stern New Mexic o that are no long er 
u s e d  include the Chlo ride fo rmation ( Keye s,  1 9 04 ) ,  P e rchian s e rie s ( Keye s ,  1 9 2 2) , 
and B ella shale ( Keye s,  1 9 0 8 ) .  

No rthe rn Sono ra, Mexico 

At C ananea, Sono ra, the Lower C rys talline lim e s tone of Mulchay and Vela sco  
( 1 9 54) i s  2 0 0  to 2 5 0  feet thick. It re sts di sc onformably on olde r lime stone . The 
beds contain some dolomite . T he s e  beds are equivalent to the calcareous fac ie s of 
the Martin limestone. 

A lowe r Upper Devonian s equenc e of mor e  than 9 0 0  feet of lime stone and dolo
mite ha s been de sc ribed by C oppe r  and Arellana ( 1 946)  from northwe st of C aborca. 
Sonora. The se  beds c rop out in i s olated hill s and neithe r the bottom nor top of the 
Devonian s equenc e i s  expo s ed. T he s e  beds may be equivalent to the Martin fo rmation 
but young er and olde r beds may be p r e s ent. 

C entral Arizona 

The Martin fo rmation become s inc reasingly s andy and dolomitic from south
easte rn to c entral Arizona. T he s ection thins and re sts  upon Cambrian and P r e 
c ambrian beds . Loc ally, parts o f  the lower part o f  the s ection are mis sing becau s e  of 
nondepo sition, and els ewhe re the basal Devonian depo s its fill channel s cut into unde r
lying rock s .  The ag e of the Devonian beds in c entral Arizona i s  Middle to Upper 
Devonian ( Huddle and Dobrovolny, 1 9 50 ) .  Locally the Devonian s ection may be 
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entirely ab s ent. 

Nume rous naIn e s  have been as signed to the Devonian rocks in c entral Arizona. 
Among them are the C rook fo rmation ( Short, and othe r s ,  1943) ,  Lower Ouray fo rma
tion ( Stoyanow, 1 9 3 6 ) ,  Island Me sa beds ( Stoyanow, 1 9 3 6 ) ,  and Je rome formation 
( Stoyanow, 1 9 30 ) .  The s e  names for the most part s eem to apply to local faunal o r  
facie s zone s and Huddle and Dobrovolny ( 1 9 50 )  did not think i t  advisable to recognize 
the s e  units a s  fo rmal subdivi sions of the Martin formation. 
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