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A, Salt deposits of the Clovis-
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others, 1972); C, Los Medafios area (Jones, 1973); and D, Mescalero
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rscords. All the boreholes from which data were obtained are listed
in table 1 and are located on the isopach and structure maps (figs. 3,
5, and 7). The report and maps are of the reconnaissance type and are
designed to outline the general characteristics, structure, and
distribution of bedded salt deposits in the Clovis-Portales area of
the Pecos River valley.

Acknowledgments.--D., M. Van Sickle and P. C. Aguilar assisted ia

obtaining borehole data and in contributing to a valuable discussion

on the subsurface geology of the Clovis-Portales area.

geography

The Clovis-Portales area covers 4,400 square miles (11,400 square
«ilometres) of east-central New Mexico about midway between the north
and south boundaries of the State. The area straddles the western edge
>f the Llano Estacado and includes practically the full width of the
Pecos River valley. The '"'Break of the Plains,'" a steep west-facing
cscarpment several hundred feet high, splits the area and separates
che lowlands of the Pecos River valley and the flat upland surface of
~he Llano Estacado.

T“e area is predominantly rural, and its economy depends mainly
on agricult:re., Almost the entire eastern half of the area is cropland
that is intensely utilized for irrigated farming; the rest of the area
is mostly grassland devoted to raising cattle and sheep. There is

little or no manufacturing, mining, or petroleum production.






The area is sparsely populated, and most of its inhabitants are
‘n the towns of Clovis (28,000), Portales (11,200), and Fort Sumner
(1,809). Clovis and Fort Sumner are served by U.S., Highways 60 and
84 and by the Atchison, Topeka and Santa Fe Railroad. U.S. Highway 70
and a branch line of the Atchison, Topeka and Santa Fe Railroad give
access to Portales and parts of the Pecos River valley to the south of

tke Clovis-Portales area.

Previous studies

Published reports about the subsurface of eastern New Mexico have
resented little information on the salt deposits of the region. Adams
"1963) published an account of the stratigraphic distribution of salt
‘n the Permian of eastern New Mexico and western Texas. Somewhat
.ater, McKee, Oriel, and others (1967) summarized available data on
mne distribution of salt in the Permian of midcontinental United States.

several reports that describe geology, regional correlation of
-iratigrapnic units, and geomorphology of east-central New Mexico have
~een published, but ouly a fewAthat are directly related to the
Clovis=~Portales area are mentioned here. Tait, Ahlen, Gordon, Scott,
‘otts, and Spitler (1962) published logs of boreholes in part of the
area and presented data oan the correlation of Upper Permian strati-~
graphic units in eastern New Mexico and western Texas. Dixon (1967)
summarized the stratigrapty of Permian rocks and interpreted their
condition of deposition, Kelley (1972) mapped the part of the area

that is west of the 104° meridian ia his geologic study of the



Fort Sumner 1:250,000-scale topographic sheet, Foster, Frentress,
ind Riese (1972) described the subsurface geology in part of the area
that is north of T. 1 S. Reeves (1972) reported on the Tertiary-
Quaternary stratigraphy and geomorphology in part of the area that

is east of the Pecos River.

Ground~water resources of Permian and younger rocks in and near
z~e Clovis~Portales area have been studied by Theis (1932) in parts of
Curry and Roosevelt Counties and by Mourant and Shomaker (1970) in
narts of De Baca County. Cronin (1969) summarized available data on
:ne ground-water reservoir in the Ogallala Formation of the Llano

_stacado.

Geologic secting

The Clovis-Portales area is part of the Permian basin-~a composite
sedimentary and structural depression which underlies much of eastern
ew Mexico and western Texas between the 101° and 104° meridians, 1In
:ris basin, rock salt and other evaporite deposits accumulated during
the Permian Period. The centers of evaporite deposition shifted from
place to place as the Permian progressed, thus the thickness, succession,
aad character of the deposits are variable. In general, the upper or
“igle~t depo=i*k containingvrock salt is progressively younger from
north to soath (fig. 2), and the aggregate thickness of salt deposits
increasgses southward, The clay and sand content of the deposits tends
to decrease couthward, and intercalations of thick units of sandstone

and other clastic rockz are fewer in the south than elsewhere.



*OJOTX3N MaN

UI3]1883YINos SE0IJR UOTIBPWIOY YOoBd UT S1T50dap I[@8 Y3l Jo uor3lrsod IATIRIAIL

PUB JUIIXD 3Y) 3I@DTPUT SUIIIIBJ °ODIXIW MIN uUiaIsed ‘A3[{eA I9ATY S0234 9yl jo
8218 I3YJ0 puR $378IAOJ~STAOID dY3 UT SIFsodap ITBS UBTWISJ JO UOTIR]IIA0D~~*7 2InS1J

NYIQYYNOIT
*4/

]

w

d

dnoyod

VISILyy

mmmwmmkmemw\mo\VO\yoxzoHh<zﬁcu\mum>wm N3IA3S \ox\vxwwo\MW\vo\\mmemwNNuny

NOTLYWY04 S3ILVA N AV ATV L) A S S S i B A B () (T A T B B B A T i B A A A
ZOM.—.(Z&O& JJHWZ(P he G0 v ol S50 SU 3V Qi i S g S v G IV Al A v S S B Sy SEDE S B S0 SN S & S SV

NOILVWYO4 uJHHm<u

LT B

PR

REALECN

\ WY1 4NTYaYNg

NJUHUU

L LA

NOILVWY04 ¥3TLSNY ey
VWY ﬂ VY vy I1vas
$37YL40d-SIAOTD | SNIV1d 0¥3WOSIH HSYL10d QYESTHY) R

TRRLTY " yanos



The salt deposits are in the San Andres Formation of the Leonardian
ind Guadalupian Series (Early and Late Permian age) and the Artesia
éroup of the Guadalupian Series (table 2). 1In general, the deposits in
the San Andres are the thickest and contain the fewest intercalations
of shale, anhydrite, and other rocks, whereas those in the Artesia Group
are liberally impregnated with clay and are part of a red-bed sequence
:n which shale and sandstone are prominent constituents. The deposits
‘n the San Andres and the Artesia are noticeably richer in detrital
naterials than those in the Ochoan Series of the Carlsbad potash area;
“it, 1nsorar as has been determined, they are completely free of poly-
:2lite and other hydrous saline minerals reported from the Ochoan salt
iepogits of the Carlsbad area (Brokaw and others, 1972, app. A).

n addition to the salt-bearing units listed in table 2, rock salt
_5 present in the pre~Glorieta Abo and Yeso Formations of the Leonardian
‘eries. Data on the two formations are meager and the extent, thickness,
and general character of their salt deposits are unknown. The deposits

sare in a red-bed sequence consisting of shale and sandstone and lesser

amouncs of anhydrite and dolomite.

SALT DEPOSITS AND ASSOCIATED ROCKS

Slorieta Sandstone

The Glorieta Sandstone of the Leonardian Series (Early Permian age)
conformably underlies the salt-bearing San Andres Formation., The
Glorieta is a permeable sandstore which yields brackish water to wells

in the western part of De Baca County and salt water to wells in the



Table 2,--Stratigraphy of Permian and younger formations in the

Clovis-Portales area, New Mexico

Approximate
System Series Formation Lithology thickness,
feet
(metres)
Alluvium, gravel deposits,
Laternary and drifted sand
Unconformity
Cartiary Pliocene Ogallala Formation Sandstone, siltstone, 15-415
conglomerate, and caliche (46-127 m)
Major unconformity
Cretaceous Lower Tucumcari Shale Shale; minor sandstone 60-~165
(18~50 m)
Major unconformity
Triassic Upper E o Chinle Formation Sandstone and shale; minor 840-1,520
; X3 and Santa Rosa conglomerate (256~464 m)
L B 24 Sandstone ‘
Major unconformity
Tansill and Yates Sandstone and siltstone; 0-210
o Formations minor dolomite, anhydrite, (0-64 m)
3 and rock salt
a, «
=) - oa .
@3 Seven Rivers Rock salt, shale, and 155~500
o Formation anhydrite (47-152 m)
<<
Guadalupian Queen and Grayburg | Sandstone and shale; minor 210-370
Permian Formations rock salt, anhydrite, (64~113 m)
and dolomite
3 Unconformity
2
A San Andres Formation Rock salt, anhydrite, shale, 660-1,250
and dolomite (201-381 m)
Leonardian Glorieta Sandstomne Sandstone; minor dolomite 95-160
! and anhydrite (29-49 m)




:astern part (Mourant and Shomaker, 1970, p. 14, 77, and 79). The
formation ranges in thickness from 96 to 155 feet (30-50 m), and it
consists predominantly of sandstone sporadically interbedded with
layers of dolomite and anhydrite. Rock salt does not appear to be
present, but halite may cement some of the sandstone at places in

Curry and Roosevelt Counties.

San Andres Formation

The San Andres Formation of the Leonardian and Guadalupian Series
i3 a major salt-bearing evaporite formation in the Clovis-Portales
area, The San Andres probably is known most widely among geologists
Zor the possibilities of obtaining both oil and gas from some of its
arponate-rich zones. Much of the oil and gas produced in southern
wosevelt and eastern Chaves Counties is derived from the San Andres,
:nd this formacion has been the strongly favored target of exploratory
drilling for petroleum in the Clovis-Portales area during recent years
D. M, van Sickle, written commun., 1973).

“~.e San Andres Formation crops out in Tps. 2-3 S., R. 22 E., at
<"z southwest corner of the Clovis-Portales area (fig. 3), and it
zzrends norchward and eastward beneath different thicknesses of
_o'riger rocks. In general, the thickness of the overlying rocks
increases with distance from the outcrop, and exceeds 1,500 feet
7458 m) cver mest of the area. The thickness of the overlyiag rocks
is about 1,000 feet (305 m) at thre northwest corner of the area and
incre;ses southeastward to almost 3,000 feet (915 m) in the vicinity

of Portales,

10
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n the area of outcrop, only the upper part of the San Andres
‘ormation is exposed, but at least 600 feet (183 m) of the formation
is known from drilling to be present. The formation thickens northward
and eastward from the area of outcrop, and it reaches a maximum
:hickness of slightly more than 1,250 feet (381 m) southeast of
Portales in eastern Roosevelt County.

The San Andres Formation consists of a lower member, 200-300 feet
(60-90 m) thick, and an upper member, 400-1,000+ feet (122-305+ m) thick.
The lower member is predominantly dolomite and anhydrite interbedded
7itt shale, and the upper member is largely rock salt and anhydrite
‘nterbedded with shale and dolomite. The upper member constitutes
-even~tenths of the formation in the area of maximum thickness, and it
concains seven major seams of rock salt, each 12-155 feet (4-47 m)
“hick, The stratigraphic distribution of the salt seams and their
rela Lon to other rocks in the San Andres are shown on figure 4 (in
pocke ). These seams have considerable lateral persistence in the
Clovigs-Portales area, and they extend into other parts of east-central
Jew Mexico.

[~e seams of rock salt in the upper member of the San Andres
“ormation have wundergone partial or complete sol-=:tion in some areas.
The salt is gone from all th2 seams over a large part of De Baca
County west of the Pecos River, and salt has been leached from one
or more seams ttrroughout much of eastern De Baca County and in parts
of Roosevelt Couaty where northeast-trending faults cut the San Andres,

Where the seam:z have lo-~: their salt in these part=z of the Clovis-Portales

12



:yudy area, a residual clay, derived from partings and beds of shale
~vithkin the seams, remains, and the thickness of the upper member of

the formation is reduced,

Artesia Group

The Artesia Group of the Guadalupian Series unconformably overlies
zhe San Andres Formation in the Clovis-Portalez area. The Artesia is a
somewnat thinner, more complex deposit of red beds and evaporites than
the San Andres., As defined by Tait, Ahlen, Gordon, Scott, Motts, and
Ipitler (1962) from outcrops and subsurface sections in the Pecos River
-alley near the town of Artesia, N, Mex., the Artesia consists of five
.ormations, wnich are, in ascending order, the Grayburg, Queen, Seven
Rivers, Yates, and Tansill Formations. These are distinct well-defined
cock units in the vicinity of Artesia, but not all of them can be
.raced and identified with assurance in the Clovigs-Portales part of
.2 valley., Because of considerable similarity in lithologies, the
srayburg and Queen Formations at the base of the group and the Yates
iad Tansill Pormations at the top are not separable, and, for the
sirpose of this szudy, they are considered to constitute composite
IOWE£ and upper wnits of the Artesia Group (table 2), Accordingly,
e group is coasidered to comprise trree discrete units: (1) a basal
~s1it made :ip of the Grayburg and Qieen Formations, (2) a middle unit
made .p o rne 3even Rivers Formation, and (3) an upper unit made up
of tre va +s5 and Taasill Formations, This threefold subdivision

emphasiz-3 rthe di-tribition of shale- and zandstone-rich red beds in

13



“ne lower and upper parts or the Artesia Group, and of salt-rich
avaporites in the middle part.

Tke Artesia Group crops out at the northwest cormer of the
Clovis~Portales area in T, 4 S., Rs. 22-23 E.; along the Pecos River
in I, 4 S., Rs. 24-25 E,; and over a wide area of southern De Baca
County west of the Pecos River (fig. 5). The group extends from the
areas of cutcrop eastward bereatch ditferent thicknesses of Triassic
and yvounger rocks (table 2) into Curry and Roosevelt Counties. The
thickness of the overlying rocks increases with distance from the
areas of outcrop, and it is as much as 1,744 feet (532 m) in the
torthwest part of the area, and 1,800-1,900 feet (550-580 m) in tke
area southeast of Portales.

The trickness of the Artesia Group varies remarkably. The gross
>attern of :the variations 1n thickness of the Artesia is not clear,
o1t many of che variations almost certainly are caused by truncatiom
> the top of the group before the Santa Rosa Sandstone (Upper
'riassic) was deposited over it. Artesia beds that range in thickness
ixom 365 o 1,074 feet (105~328 m) are preserved beneath the Santa
Rosa, the thickness of the group is least near the areas of outcrop
-3 De Baca County, aad it is greatest in small areas located to the
10r z-wes”. ot Clovis and to the south and so-ithwest of Portales.,

One-half to four-fifths of the Artesia Group is red beds composed
of shrale and sandstoa=. Rock salt and anhydrite are interbedded with
t.e red h=ds at short to loag iatervals but are most plentiful in the

middle part of the groip where they form seams as much as 60 feet thick

14



(W ogrogy I 001
D[BAIDIUT INOJUOD  OIIXNOW MON ‘ADTIrA dDATY SO DT 10 Palp SO{PII0]-STACT) I Ul

dno1y rrs593ay Ul (eAID3IUT fUTapag-T[Ps JO CI00F U1 fssouddiyl Iurmeys dew gordosi -~ vandrg
ajqey u C]
(T atqge3 up pajsi| asoyl JUajuod 3jes
031 puodsasdod saaquiny) 10804
3|oyadog d dnouy eirsajuay 30 douding Jne4

00! SL 0S 174 0

oe™ KX 1 DN N £ -

S3¥L3W0I OF [0l O%m O__x’ 0 0l
=X F p—— == ——1
S3TIN 0¢ [er4 Gl o] 0l

- -— . —— = - ——

=T G 59 T

- ————

s %\\w 1BV
o%
XA

> 1

L

sarellog \
o ~ ] \\ooo\kﬁ\w
A

N L~
ATNNDS” 1793500
RINA0Y Qm.&.“xx 1 N

NENS Y A

y — -
?C .-

R

Y

\

,
asuwng

//

A\

SYX3l

P

. et —y -

T T 001X M3N




'fig. 6, in pocket), Many of the seams of rock salt and anhydrite
zave considerable lateral continuity and can be traced tens of miles,
However, there are other seams, particularly some in the lower and
upper parts of the group, that are lentils and small irregular bodies
having very little lateral extent.

Tre salt-bearing interval in the Artesia Group includes all of the
Seven Rivers Formation, a considerable part of the basal unit {Grayburg
and Queen Formations), and a small part of the upper unit (Yates and
Tansill Formations). The thickness and salt content of the interval
ire greatest in the vicinity of Clovis and Portales, but the thickness
»f the overlying rocks, 1,650-2,000 feet (503-610 m), near the two
-owns is the maximum for the area of this report. The interval has
indergone partial to complete solution in most of De Baca County and
in adjoining parts of Roosevelt County. Where the salt is gone, residual
:iay and sand, derived from partings and seams of shale and sandstone
7ithin the beds of rock salt, remain; the thickness of the Artesia

sroup is thus reduced. The sandstone beds are water bearing.

Post~-Permian rocks

Post~Permian rocks in the Clovis-Portales area congist of
consolidated sedimentary rccks of Triassic, Cretaceous, and Tertiary
ages (table 2). In many places these rocks are mantled by unconsoli-
dated alluvium, gravel deposits, and drifted sand of Quaternary age.,

Triassic rocks crop out over a section of several hundred square

miles extending from the northwest cormer of the area into southern

16



De Baca County east of the Pecos River. The Triassic rocks are a
1,500~foot~thick (763-m) sequence of terrigenous red beds classed

as the Dockum Group of the Upper Triassic Series, and they include

a variety of sandstones and conglomerates which are water bearing

in the area of outcrop and in a great part of the region to the east.

The Cretaceous is represented at the surface only by widely
separated outliers of shale and sandstone which are considered to be
part of the Tucumcari Shale. Cretaceous rocks have been penetrated
by several boreholes and appear to be fairly extensive in the sub-
surface of parts of Curry and Roosevelt Counties.

Tertiary rocks form the Llano Estacado, as well as some of the
adjacent smaller flat~topped tablelands to the west. The Tertiary
rocks are assigned to -the Ogallala Formation, a varied sequence of
sandstones, siltstones, and conglomerates capped by a well-consolidated
caliche, They are the principal ground-water reservoir rocks in the

irrigated parts of the Clovis~Portales area.

STRUCTURE
e structure of the salt deposits and associated rocks in the
;lovis-Portales area is fairly simple (figs. 7 and 8). The rocks
nave tilted, and they are involved in moderate folds and, locally,
are cut by steep faults., The age of the deformation is unknown, but
it is clearly pre-Ogallala and is considered to be Late Cretaceous

or early Tertiary.

17
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Several earthquakes have been located in and near the Clovis-~
Portales area during the past few decades (Northrop and Sanford,
1972, p. 149), but fractures or other surficial evidence of rock

deformation have not been observed in outcrops.
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