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COMPARISON OF PALEOZOIC SECTIONS IN SOUTHERN NEW MEXICO.

Crania aff. C. missouriensis.
Schizophoria aff. S. swallowi.
Productus aff. P. burlingtonensis.
Productus aff. P. arcuatus.
Productus aff. P. sampsoni.
Pustula n. sp.

Pustula sp.

Rhynchopora occiden talis.
Camarotoechiaaff.C. metallica.
Spirifer aff. S. grimesi.

Spirifer aff. S. vernonensis.
Brachythyris aff. B. suborbicularis.
Delthyris novamexicana.
Reticulariaaff.R. cooperensis.
Pseudosyrinx aff. P. gigas.
Athyris lamellosa.
Cliothyridina temeraria.
Cliothyridina aff. C. obmaxima.
Cliothyridina aff. C. incrassata?
Eumetria? tuta.

Platyceras aff. P. equilatera.
Goniatites sp.

Orthoceras? sp.

Phillipsia aff. P. peroccidens.
Proetus sp.

Griffithides? sp.

The crinoids were not as abundant in bed 8
as in bed 7. Beds 5 and 6 contain corals and
crinoids, but nothing was determined. Accord-
ing to Keyes bed 5 is Devonian,! consisting of
three members, the lowest of which carries a
typical late Devonian fauna.

In the exposure of Lake Valley limestone, 2
miles east of Hillsboro, Gordon? found beds 5
and 6 absent and beds 7 and 8 lying on fossilifer-
ous Devonian shales. The following fossils
were obtained:

Cyathaxonia? sp.

Zaphrentis sp.

Amplexus aff. A. fragilis.
Periechocrinus whitei.
Rhodocrinus wortheni var. urceolatus.
Cactocrinus multibrachiatus.
Leptaena analoga.

Cactocrinus proboscidialis.
Steganocrinus pentagonus.
Platycrinus subspinosa,
Platycrinus sp.

Physetocrinus lobatus.
Physetocrinus copei.

Fistulipora americana.
Schizophoria aff. S. swallowi.
Rhipidomella dalyana.

Leptaena analoga.

Productus aff. P. burlingtonensis.
Pustula n. sp.

Spirifer aff. S. vernonensis.
Spirifer aff. S. grimesi.

Delthyris novamexicana.
Brachythyris aff. B. suborbicularis.

1 Am, Inst. Min. Eng. Trans., vol. 39, p. 147, 1909,
2 Am. Jour. Sci., 4th ser., vol. 24, p. 61, 1907.

Spiriferina sp.

Athyris lamellosa.

Cliothyridina aff. C.

. glenparkensis.

Platyceras aff. P. equi-
latera.

Platyceras sp.

Orthonychia sp.

Phillipsia aff. P. peroc-
cidens.

Proetus aff. P. logan-
ensis.

At Kingston, 9 miles
west of Hillsboro, the
following fossils were
found by Gordon:?

Zaphrentis sp.
Amplexusaff.A.fragilis.
Platycrinus sp.
Fenestella sp.
Rhombopora sp.
Leptaena ahaloga.
Schizophoria aff. S.
swallowi.
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Pustula n. sp. "

Spirifer aff. 8. vernon- m
ensis.

Brachythyris aff. B.
suborbicularis.

Pseudosyrinx aff. P.
gigas.

Athyris lamellosa.
Cleiothyridina aff. C.
incrassata.
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From limestone over-
lying the Percha shale a
short distance east of
Kingston the writer col-

lected the following oS

form s, identified by 2

G. H. Girty: %:";
Fenestella, several sp. §§_ i
. Polypora sp. 8
Rhombopora sp. 8

Cheilotrypa? sp.
Cystodictya aff. C.
pustulosa.

In another bed were
found the following:

Cladochonus sp.
Cyathaxonia arcuata?
Fenestella sp.

Polypora sp.

Rhombopora sp.
Rhipidomella? sp.
Productus aff. P. mesialis.
Delthyris? sp.

Spiriferina sp.
Cliothyridina aff. C. glenparkensis,
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The fossils collected by Lee in the canyon of
Rio Salado, on the south side of the Sierra
Ladrones, were determined by G. H. Girty,!
as follows. All of them are lower Mississippian
forms:

Zaphrentis 2 sp.

Granatocrinus? sp.
Platycranus? sp.

Rhipidomella aff. R. dubia.
Spirifer aff. S. logani.

Spirifer aff. 8. tenuicostatus.
Spiriferella aff. S. neglecta.
Athyris lamellosa.
Cliothyridina aff. C. obmaxima.
Phillipsia sp.

There are abundant fossils in the Lake Valley
limestone in the Cooks Peak region. The fol-
lowing were determined by G. H. Girty:

Rhombopora sp.

Cystodictya aff. C. pustulosa.
Paraparchites sp.

Leptaena analoga.
Rhipidomella pulchella?
Productus semireticulatus.
Productus ovatus.

Productus aff. P. burlingtonensis.
Productus aff. P. wortheni.
Brachythyris suborbicularis?
Spirifer centronatus.
Composita humilis.

From the lower division of the Fierro lime-
stone of the Silver City region Paige obtained
the following distinctive Mississippian forms
identified by G. H. Girty:

Actinocrinus copei?
Dorycrinus lineatus.
Leptaena analoga.
Rhipidomella aff. R. oweni.
Productus mesialis.

Spirifer aff. S. imbrex.
Reticularia cooperensis.

Girty ? regards the Lake Valley fauna at
Silver City as closely related to that found at
Fern Glen, Mo., and at other points in that
general region.

From the Kelly limestone in the Magdalena
Range, Keyes® reports Batocrinus subaequalis
Hall.

From the Mississippian beds in the section
east of Alamagordo Glrty obtained the fol-
lowing species:

1 Personal communication. X
2 U. 8. Geol. Survey Geol. Atlas, Silver City folio (No. 199), p. 5, 1916.
3 Am. Inst. Min. Eng. Trans., vol. 39, p. 169, 1909,
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Triplophyllum sp.

Leptaena analoga.

Schuchertella aff.

8. chemungensis.

Rhipidomella diminutiva?
Schizophoria postsriatula?
Productus ga'latinensis.
Productella n. sp. aff. P. pyxidata.
Shumardella? aff. S. missouriensis.
Brachythyris suborbicularis.
Ambocoelia levicula.

Reticularia cooperensis.

Proetus peroccidens.

Spirifer sp. undet.

Platyceras sp. undet.

In 1915 the writer collected from sktales
about 50 feet above the Fusselman ledge on the
north side of Alamo Canyon the following forms
identified by G. H. Girty:

Zaphrentis sp.
Rhipidomella dalyana.
Schizoporia? sp.
Spirifer rowleyi.
Spirifer centronatus?
Delthyris novamexicana.
Composita humilis?
Cliothyridina prouti?

- Cliothyridina sp.

At the same horizon in the slope near Dog
Canyon were collected the following:

Schizoblastus aff. 8. réemeri.
Dielasma sp.

Spirifer aff. S. grimesi.
Platyceras aff. P. fissurella.
Platyceras aff. P. paralius.
Platyceras aff. P. equilatera.

Lower Mississippian (Lake Valley) fossils
were collected at several localities in the San
Andres Mountains. The following forms vere
identified by G. H. Girty:

San Andres Canyon, in heavy ledge above Percha shale:
Triplophyllum sp.
Schizopophoria aff. S. swallowi.
Productus aff. P. arcuatus.
Spirifer aff. S. grimesi.
Spirifer centronatus.
Brachythyris suborbicularis.
In cherty beds at top of this heavy ledge, in a canyon
3 miles south of San Andres Peak:
Triplophyllum sp.
Spirifer aff. S. pellensis.
Eumetria vera.
In the basal part of the first heavy ledge abova the
Percha shale on the ridge west of the San Nicolas Spring:
Cystodectya sp.
Chonetes aff. C. logani.
Spirifer sp.
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MAGDALENA GROUP.

The representatives of the Pennsylvanian
series have been studied in detail in many parts
of New Mexico, but the following statements
refer only to the beds associated with the older
formations in southern New Mexico and ad-
jacent parts of Texas.

Cooks Range.—About 40 feet of dark-gray
shale lying on the white chert of the Lake Val-
ley limestone high on the slopes on the north-
west side of Cooks Peak yielded fossils that
appear to indicate the presence of a representa-
tive of the Magdalena group, the lowest sub-
division of the Pennsylvanian series in New
Mexico. Possibly it occurs elsewhere in Cooks
Range, but at all other places visited the Gym
and Lake Valley limestones are in immediate
succession. The fossils in the limy layers in
the shale include the following, all determined
by G. H. Girty:

Derbya crassa.

Chonetes mesolobus.
Productus semireticulatus.
Pustula nebraskensis?
Marginifera muricata.
Pugnax sp.

Spirifer cameratus.
Spirifer rockymontanus.
Ambocoelia planiconvexa.
Aviculipecten, 2 sp.
Acanthopecten carbonifer.
Lima retifera.

Astartella vera.
Edmondia subtruncata.
Phillipsia scitula.

Silver City region.—As remarked on page 48,
the upper part of the Fierro limestone of the
Silver City region. as defined by Paige in the
Silver City folio, includes beds representing
more or less of the Magdalena group. The
fossils found in this upper division were deter-
mined by Girty as follows:

Fusulina secalica.
Campophyllum torquium?
Zaphrentis sp.

Chaetetes milleporaceus.
Fenestella tenax.
Stenopora sp.
Meekopora? sp.
Prismopora triangulata.
Productus cora.

P. semireticulatus.
Pustula nebraskensis.
Spirifer cameratus.

S. rockymontanus.
Squamularia perplexa.
Composita subtilita.
Cliothyridina orbicularis.
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These forms are comprised in the Magdalena
fauna in Sierra and Socorro counties.

Mimbres Mountains.—At Kingston, on the
east slope of the Mimbres Mountains, according
to Gordon,* the basal Magdalena strata consist
of about 300 feet of dark-blue and gray lime-
stone in thick bheds with thin shale partings.
The upper part of the group has about the
same thickness and consists chiefly of blue and
drab shales interstratified with several beds of
limestone from 15 to 20 feet thick. Uncon-
formably overlying these beds are red sand-
stones and shales (Abo sandstone) of the Man-
zano group. At the Palomas mining camp,
20 miles north of Kingston and 2 miles east of
Hermosa, the Palomas Creek canyon has
nearly vertical walls, the lower half of lime-
stone and shale in about equal amounts and the
upper half of hard, massive gray limestone.
About halfway up the cliff a few thin beds of
quartzite are interstratified with the other
rocks. There is no evidence on which to sepa-
rate the group into Sandia formation and
Madera limestone, as in the region farther east.

Magdalena Mountains.—In the Magdalena
Mountains, according to Gordon,' the basal
member of the Magdalena group is 10 to 15
feet of moderately coarse conglomerate inter-
stratified with dark shale, whose bedding is
apparently parallel to that of the underlying
Kelly limestone. This conglomerate is over-
lain by 115 feet of limestone capped by coarse
white quartzite or conglomerate in massive
ledges separated by thin beds of shale. Next
above is a member 80 to 90 feet thick, con-
sisting mostly of limestone, in which are some
thin beds of shale and quartzite. The basal
part of this member is 6 feet of thick-bedded
drab-blue subcrystalline imestone ; next above
are 25 feet of shale and thin limestone, 2 feet
of quartzite, 50 feet of compact bluish earthy
limestone, and 410 feet of shale and conglomer-
atic sandstone or quartzite. The total thick-
ness of these beds (Sandia formation) is about
600 feet. They are overlain by 300 to 500 feet
of limestone (Madera), more or less of whose
surface has been removed by erosion.

GYM LIMESTONE.

The Manzano group is represented in central
and northern New Mexico by the Gym lime-
stone, which crops out extensively in the Flor-

1 7. 8. Geol. Survey Prof. Paper 68, pp. 232, 269, 1910.
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ida Mountains, type locality,! and also in the
Victorio Mountains. In both places it lies
unconformably on formations from the El
Paso to the Fusselman, for the Percha shale and
Lake Valley and Magdalena limestones are
absent. In Cooks Range a thin body of the
Gym limestone lies on the Lake Valleylime-
stone at most places, but on the northwest
slope of Cooks Peak these two limestones are
separated by an outlier of shale of Magdalena
age. The Gym limestone also appears exten-
sively in the Tres Hermanas Mountains, where
it is uplifted and cut by porphyry, and it also
crops out in a few small hills rising out of the
desert in the south-central part of the county.
The formation has not been recognized outside
of Luna County, although doubtless it is repre-
sented in the Manzano and Hueco sections in
other areas.

Nw.

b -
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Productus semireticulatus.
Productus occidentalis.
Productus cora.

Marginifera splendens?

Pugnax utah.

Squamularia perplexa.
Composita perplexa.

Composita subtilita.

Composita mexicana?

Nucula levatiformis.

Nucula levatiformis var. obliqua.
Manzanella elliptica.
Parallelodon politum?

Pinna peracuta.

Monopteria marian?
Plagioglypta canna?
Bellerophon crassus.
Bellerophon majusculus?
Bucanopsis modesta.
Pleurotomaria texana.
Rhynchomphalus obtusispira.
Euomphalus aff. E. pernodosus.
Chonetes playtnotus?

mf,_Oym Peak

SE.

I MILE

FIGURE 15.—Section across the southern part of the Florida Mountains, Luna County, N. Mex. gr, Granite; b, Bliss sandstone; e, E1 Paso
limestone; mf, Montoya and Fusselman limestones; g, Gym limestone with dark-gray shale member (sh).

In the Florida Mountains the Gym limestone
is about 1,000 feet thick, but, as shown in
figure 15, it is greatly faulted and the upper-
most beds have been more or less deeply re-
moved by erosion. In Cooks Range its thick-
ness is less than 50 feet.

The formation consists almost entirely of
light-gray limestone, mostly massive and in
part brecciated. An 80-foot member of dark-
gray shale is apparently included on the south-
east slope of the Florida Mountains, but this
may be the Percha shale overlapped, or faulted
into its present position. In the Tres Her-
manas Mountains part of the Gym limestone
is metamorphosed to white marble and there is
included a member of 50 to 60 feet of gray to
reddish quartzite.

Fossils were collected at several horizons in
the Gym limestone at numerous localities.
They were determined as follows by G. H.
Girty:

Echinocrinus ornatus.
Meekella mexicana?

1 Darton, N. H., Geology and underground water of Luna County,
N, Mex." U. 8. Geol. Survey Bull, 618, p. 35, 1916.

Orthonema socorroense?
Sphaerodoma, aff. S. humilis,
Sphaerodoma, aff. S. primigenia.
Bulimorpha inornata.

In the San Andres and Sacramento motn-
tains and farther north in New Mexico the stp-
posed equivalent of the Gym limestone is sepa-~
rated from the Magdalena group by a thick
series of red beds (Abo sandstone), but these
beds are lacking in the southwest corner of the
State and also in the region near and east of
El Paso.

Most of the fossils in the Gym limestone are
doubtless of the Manzano group, but they do
not afford a basis for correlation with the rocks
of other regions, nor do they indicate how
much of the group is represented here. Mr.
Girty has called the writer’s attention to the
fact that Productus occidentalis is character-
istic of the limestone capping the Sacramento
Mountains at Cloudsecroft, a bed which is high
in the Carboniferous. Some of the gastropods
strongly suggest the Hueco fauna, and there-
fore the formation is believed to represent part
of the Hueco limestone.
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HUECO LIMESTONE.

According to Richardson ! the Carboniferous
rocks are represented in the Franklin and
Hueco mountains by a massive gray limestone
of which 3,000 feet appears, but the total thick-
ness is greater, as more or less of the top has
been covered or removed by erosion. Thin
bedding is rare, and chert is practically absent.
The magnesia content was found to be less than
1 per cent. Locally some beds are black; in
the Hueco Mountains most of the limestone is
light colored. The Hueco Mountains consist
mainly of this formation, and it constitutes the
northwestern flank of the Franklin Mountains.
The Hueco limestone carries an abundant fauna
regarded by Girty as of late Carboniferous age,
on account of which at least the upper part of it
has been tentatively correlated with the Kaibab
limestone of northern Arizona.

GEOLOGIC HISTORY.

The sequence of events in southern New
Mexico during the earlier part of the Paleozoic
era can be known onlyin a most general way,
for many long intervals of the time are not
represented by deposits. It is probable that
many beds were laid down that were subse-
quently removed. Doubtless some of the beds
now remaining have been thinned by erosion,
and possibly, also, they were formerly much
more extensive. Some or all of the pre-Penn-
sylvanian formations may have covered all of
New Mexico. Apparently the uplifts were

17. 8. Geol. Survey Geol. Atlas, El Paso folio (No. 166), 1909.
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widespread and not attended by folding, for the
attitude of all the Paleozoic formations is the
same with a few slight local exceptions.

The first Paleozoic event of which there is
evidence was the deposition of sand on beaches
of granite and other old rocks in the later part
of Cambrian time. There may have been
accumulations of earlier Cambrian sediments,
but if so they were completely removed. Pos-
sibly sedimentation was continuous into early
Ordovician time, when the materials of the El
Paso limestone accumulated to a thickness of
900 feet or more. The hiatus between the El
Paso limestone and the Montoya is a long one,
representing all of the Middle Ordovician and
the early part of the Upper Ordovician. The
hiatus between the Montoya and Fusselman is
from late Richmond to probable early Niagara
time. Only a small part of later Devonian
time is represented by the Percha shale, so
during that epoch there was either long emerg-
ence of the land or extensive removal of earlier
Devonian sediments. During part of early
Carboniferous time the region was submerged
and the Lake Valley sediments were laid down,
but there is only a long hiatus to represent later
Mississippian time. Pennsylvanian and Per-
mian time is represented in the main by deposits
of the Magdalena and Manzano groups and the
Hueco and Gym limestones. The Hueco and .
Gym are contemporaneous, at least in part,
with the Manzano group, which includes 500
to 1,000 feet of red beds (Abo sandstone) that
thin out to the south.

O



