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The term "Magdalena group" has been applied
in aaming these rocks along the eastern border of

PEt,!NSg LVANIJkN ROCKS the San Juan Basin in New Mexico.
OF THE SAN JUAN BASIN

By Bo B. 3radish and N. K. Mill:; 50UTHWI~S’I COLD. MAClMI~LIT0 MT,~
~:kelly Oil Company SOI~IIeI[A~T O’l’l~ Idl[W )Jl[~IIl~

" r

in troduct ~on

Ab0
This paper is a brie~ summary of tbe ~eneral _~:

fea~:uP-:s of the P;~nn~,~y!v:,.nian rocks friltK, i=~g i:he i
I[iCO

eastern and nor’:herr sides of the San Jc:m [3asi_~ n ~ fro.
New Mexico and Colorado. An attempt is :made: to
closer:be the es.~ential !i~hology, paleogeograph2~
age, end correlation.

:i;tocks of Pennsylvarian age are exposed in the
mou-M::in ranger, of the region, and are knc,wn ~o ~c
present in a nunlber of deep bore holes in |he in-.

Lladera
terror of the basin. These :,ocks are com;osed of a

fro.
complex sequen._’e of mxAinental ai}d marine ;:-;t~,;,Aa
which constitute a major sedimentary cycle of mar--
ine t:.-:’~msgressior, c.~;d deposition followed cy r~gres" r----~
sion of the seas and continental sedimer;taLion. [

Changes h-, the ~ediraentary composition and ~rad0x

thiekn~:ss of P~-r.nsylvanian strata indicate !’:he exis- tlember

tertce of positive, ma:ises paralleled by gec, syneiinal
depre:!mions and !ocalize:] basins. This positive mac4s ~,~
(ff Pe~0~sylvanian tince :is ref’e:cred to as tb~ U~com- i
pahgr~. Uplift, :in genera! this ancient l~:m.d rna,qs ~ ~ ~ndia
f,ollc,~led a northwestward trend and is iz~cluded as i

[

~m.
part of the Ancestral ~’.o~:’,ky Mountains. O~,}-.er posi-,

[

UO~$
tive ei~ements are al:~o tkought to have b_~er existent
durin:~, this time a!or, g the west and southwesf border [
of the basin. These ianc masses are r.(t’er._red to as ~’I
t he 2;’uni and D~. ~ ~nc e Up lift s. LeQ dvi I l e Pro - Cam bri a n

]~ennsylvan.:a:a beds of the San Juan ;3ar~i~ are CORRELATION DIAGRAM
char:~:’tertz~d by taL~r~t changes of faci~:: and !h~k~
hess,. Timeo-~’o~k urdts of the section a~:-¢- !,enera~iy
thinner in areas which a~’..~ predominateiy composed, The basal unit of the Magdalena group is the
of purr limestone,, ac, d t ~ieker in those areas corn- Sandia formation. This name was given to the lime-
pose,5 predomin,:kely o;: elastic beds. T?:-.e~ efor~:, ii: s~one and sandstone that constitute the lower part of
znay I:~, anticipa’:ed that lithclogie boundaries wi~i be the Magdalena group. The Sandia formation shows
found to cut aer,~ss faun:~l and chronolot:~¢: horizons, much variation in detail according to locality. Usu-
}~egre.,.;sion of th~ Pem~strlvan;ar, seas ap~:~e~r’~ t~ aliy~ it is divided into a lower limestone member
bare ~ ~su!ted frc, rq rapid accumulation ~:;f co~ti,,,~:nta,~ and upper elastic member. The lower member is a
elasti:,:" sedimen~;~ ~hic}~ exceeded the rai~ c,[’ ~mbsi- dark-gray, slightly siliceous limestone. The upper
dence :m the: for~.lanc ~J~d basin areas, c!astie member of the Sandia formation consists of

dark-brown, brownish-green, and brownish-gray
:2,~:~bd~visions sandstone, and in,pure arenaceous limestone. The

lower units of the Sandia formation have been dated
Pennsylvan:.an sediments are expos~d in Sando~- locally through fossil evidence as upper Morrow in

val and Rio Arr:.ba C otmlies, New Mexic% along the age. However, it is thought by some, on the basis
flierr~ Nacimier:to e.-_.q San. Pedro Uplifts. The ic0.nd of lithologie evidence, that the basal limestone unit
rnas~ ~rom which th~.~se sediments are thought t~ may be L, eadville in age (Mississippian). The upper
haw: Leen deriw:.d is i~: tae area of the rzor-thwe~t limits of the formation appear to be within the Fusu-
edge cf the presert A cchaleta Arc:}). and ;;m~ I, mz linid zone and therefore fall within the Lampasas
lTighl~, nd. series.
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The Madera formation is the upper unit of the the equivalent of the lower Sandia formation in New

Magdalena group. As normally defined, this forma- Mexico. As the Molas appears to indicate slow ac-

tion is dominantly calcareous; however, the type of cumulation and therefore, a considerable period of
sediment suggests a gradual transition from marine time, it is likely that the lower and upper horizons

to continental deposition. The formation is divided differ substantially in age.

into a lower gray limestone member and an upper
arkosic member. The lower unit lies conformably Hermosa Formation

upon the Sandia in the southern part of the Sierra
Nacimiento Mountains and consists of dark-gray The Hermosa formation consists of gray lime-

limestone with interbedded gray shale and some stone with thin-bedded limestone and interbedded

sandstone beds. The upper arkosic member con- gray, black, and lavender shale and gray-brown or

sists of limestone, arkosic limestone, red and gray yellow calcareous fine-grained sandstone. The

shale, and arkose. Paleontological evidence indi- limestone contains nodules of flint, jasper, and

cates that the lower member is Lampasas to early variegated chert and emits a petroliferous odor on

Des Moines in age, and the upper arkosic member fresh fractures. At least one zone contains beds
ranges from early Des Moines to Virgil in age. of gypsum. The Paradox unit has been designated

a member of the Hermosa formation. It is a hori-
Molas Formation zon of shale, salt, anhydrite, and gypsum, occur-

ring in the deepest part of the Pennsylvanian basin

The term Molas is used for the formation un- as shown on the accompanying isopachous map.
conformably overlying the Leadville formation of Fusulinids obtained from well cuttings have been

Mississippian age. The name is usually applied to identified as Lampasas and Des Moines in age.
the basal Pennsylvanian of Colorado and in the gas
fields lying in the northwestern part of New Mexico The deposition of the Hermosa was accompanied
by the Colorado border. This formation ranges con- by many fluctuations of an unstable shoreline of the
siderably in thickness and character due to the ir- Pennsylvanian seas. The contact between the Her-

regularity of the depositional surface and to sedi- mosa and overlying Rico formation is hard to iden-

mentational factors. The bulk of the formation, tify because of the gradational characteristic of the

however, consists mainly of dull, dark, purplish- rocks between the formations. Fossils are of little
red calcareous shale and sandstone. It also con- assistance in determining the boundary between
tains many chert pebbles and some limestone, with these formations as the change in fauna does not
several lenses of conglomerate composed mainly coincide with the change in lithology.

of black chert and red shale. The Molas is probably
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