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SALT DEPOSITS OF THE MESCALERO PLAINS AREA,
CHAVES COUNTY, NEW MEXICO

By

C. L. Jones

ABSTRACT

Salt deposits in the Mescalero Plains area of Chaves County,
. N. Mex., belong to the Guadalupian and Ochoan Series of Late Permian
age. The Guadalupian deposits are part of a complex succession of
red beds and evaporite deposits known as the Artesia Group. The
Artesia is 1,200-1,800 feet (365~550 m) thick and is about one-half
rock salt and anhydrite and one-half dolomite and red beds composed
~ of sandstone, siltstone, and shale. Much of its rock salt is clayey
‘and is intercalated between beds of sandstone and siltstone. The
thickest and most clay-free seams of rock salt are in the Salado
Formation of the Ochoan Series. The Salado is as much as 820 feet
(250 m) thick; it is dominantly rock salt that contains minor amounts
of anhydrite, polyhalite, and clay, and traces of sylvite and carmallite.
The salt in the Salado underlies an eastwardly thickening wedge of '
overburden as much as 1,580 feet (480 m) thick, and it has undergone
partial or complete solution beneath large sections of the overburden.

0il and gas are produced at more than 50 fields in and near the
area. Their presence elsewhere is a geologic possibility. Occurrences
of potassium salts have been prospected, but there are no significant
potash resources. '
INTRODUCTION
Salt deposits underlying the Mescalero Plains area of the Pecos
River valley in southeastern Chaves County, N. Mex., have been studied

by‘the U.S. Geological Survey on behalf of the Division of Waste

Management and Transportation, U.S. Atomic Energy Commission.. The

IR S ——



 study is the fourth in a series dealing with bedded salt depcsits in
eastern New Mé#ico (fig. 1). The purpose of the study is to pr..ide
geological i;formation requifed by the Atomic Energy Commission in
matters related to possible éiting of a nuclear waste facility in the
bedded salt deposits of eastern New Mexico. |

The present study synthesizes and interprets data obtéined from -
geofhysical logs df boreholes drilled in exploration for petroleum.
All the boreholes from which data were obtained 5re located on the
_isoéach gnd Structuré maps (figs. 4, 5, and 6). The study and maps:
are oflthe reconnaissance type and are designed to outline majof
© .elements in the character, structure, and distribution of bedded salt
deposits in the Mescalero Plains area of the_Pecos’River‘valley.

" Published data on the geology of the area is meager. Semmes (1920)
described diabasic dikes in and near the northern part of the area.
Relley (1971) mapped'the part of the area that is west of the 104°
meridian in his ;tudy of the New Mexico section of the Pecos drainage
basin south»of De BacavCoun;y.

Acknowledgments.~-The study was disqpssed with D. M. Van Sickle
and P. C. Aguilar of the U.S. Geological Survey, and‘their contributions

of information on Permian rocks of the area are appreciated.

Geography

'The Mescalero Plains area occupies a 1,300-—mi2 (2,092—km2) section
of the Pecos River valley in southeastern Chaves Coﬁnty,‘N. Mex. The

area includes a small part of the broad alluvial-filled trough, known
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Figure 1.--Map of Permian basin, southeastern New Mexico and western
Texas, showing locations of: A, Salt deposits of the Mescalero
Plains area (this report); B, Carlsbad potash area (Brokaw and
others, 1972); C, Los Medanos area (Jones, 1973); and D, Clovis-
Portales area (Jomes, 1974). ’ '
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'1ocally as the Roswell artesian basin, which extends from the Pecos

giver westward ‘across much of central Chaves County. Most of the area,

u~ however, is part of a westward-sloping plain that rises from the top of

'a.gypsum-capped bluffs along the east side of the Pecos to the base of the
'sﬁarp escarpment'at ﬁhe western edge of the Llano Estacado. The plain
- 4s an erosion surface carved in a bedrock of Triassic red beds and
itPer;ian evaporites; andvis widely veneered with fluvial deposits and
&rifted sand; it is poorly drained and all streams are ephemeral.

The area between the Pecos River and the Llano Estacado is part of
4§n extensive grassland region ha&ing strongly alkaline soil and little
u;»rainfall. Like most other sections of southeastern New Mexico, the
area is devoted to extracting hydrocarbons from Pennsylvanian and Permian'
roéks aﬂd to-raising cattle. The economy of thé area is very dependent .
‘on the oil and gas industry; cattle raising is of secondary importance.

The area is spﬁrsely populated. Most of ité inhabitants are in the
vl.farming communities of Dexter (population 885) and Hagerman (population
1,144). ,Rosweil, a coﬁmunity of 50,000 inhabitants and the county seat

: o§ Ch#ves Coﬁnty, lies 7 miles (11 km) west of the area; it is served
B by.U.S?‘Highways 70, 285, and 380 and by a branch line of the Atchinson,

Topeka, and Santa Fe Railroad, which gives access to transcontinental

rail service at Clovis, N. Mex.

Geologic setting

The Mescalero Plains area occupies a part of the western flank of
the Permian basin--a composite sedimentary and structural depression that

underlies much of southeastern New Mexico and western Texas between the
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101° and 105°imeridians.‘ This basin was an area of widespread deposition
of rock salt éﬂd othef evaporites during great parts of the Guadalupian
and Ochoan Provincial Series (Early and Late Permian age). The centers
of evaporite deposition shifted from place to place within the basin as
'the'Permian progreséed, and there are sharp changes in the succession,
-character,” and thickness of salt-bearing deposits from ome place to
anothe;. In'genefal, the highest deposits containing rock salt are
progressively younger from north to south, and the underlying or lower
deposits of rock salt thin and die out southward by direct gradatioﬁ to
anhydrité or by pinchout between tongues of anhydrite or sandstone
- (fig. 2). The clay and sand contents of the rock salt deposits that
accumulated during the Guadalupian tend to be greater than those of the'v
deposits that accumulated during the Ochoan. In addition, nearly all
of ;he Guédalupian deposits are>free of potassium salts, whereas larée-
sections of the Ochoan deposits contain traces to large amounts of
polyhalite and other hydrous potassium and magnesium salts throughouf
‘much of easte£n New Mexico.

The salt deposits and overlying rocké iﬁ the Mescalero Plains area
.are all of sedimentary origin, with the exception of'é'small‘igneous dike
near the north end of the area. The sedimentary rocks are of Permian,
Triassic, Tertiary, and Quaternary age; the igneous dike is considered
to be of Tertiary age. The stratigraphic chart (table 1) shows the
general relationship and character of the sedimentary formations in the

area.



Mescalero Plains and other areas of the Pecos River valley, eastern
New Mexico. Patterns indicate the extent and relative p051tion of

the salt deposits across southeastern New Mexlco
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Tabievl.-?Strafigraphic chaté showing .relationship of Permién and

younger formations in the Mescalero Plains area, New Mexico

. A : Approximate
System Series Formation - Lithology thickness
feet (metres)
_ Holocene Alluvium and drifted sand
Quaternary . -
Pleistocene " Gatuna Sandstone and caliche ’ 0~ 105
Formation (0- 32) |
Unconformity
Ogallala Sandstone, siltstone, 35- 372
Tertiary Pliocene Formation conglomerate, and caliche “(11- 113)
Major unconformity
.g g Chinle Formation and Shale and sandstone; 872-1,423
Triassic Upper 2 & Santa Rosa Sandstone minor amounts (266- 434)
of congldmerate
Major unconformity
Dewey Lake ) 0- 40
Red Beds Siltstong and sandstone (0- 12)
Ochoan Rustler Anhydrite, dolomite, and 0- 124
Formation sandstone (0- 38)
Salado Rock salt; minor amounts of 0- 818
Permian Formation’ anhydrite, polyhalite, and (0- 249)
potash ores
Tansill Rock salt, anhydrite, and 0- 205
“ Formation siltstone (0- 63)
o
é; Yates Sandstone; some anhydrite 109- 260
Guadalupian a a . Formation and rock salt (33~ 79)
§'§ Seven Rivers Anhydrite; minor amounts of 440- 575
< Formation " rock salt, dolomite, and (134- 175)
sandstone
z Queen and Grayburg Sandstone and shale; minor >500
g Formations amounts of rock salt, anhy- (>153)
= ' drite, and dolomite

S

0

- A




-SALT DEPOSITS AND ASSOCIATED ROCKS

‘Artesia Group

The oldest.galt deposits of the Mescalerd Plains area are in the
. Artesia Group of the Guadalupiaﬁ Series (Lower and Upper Permian). This
‘Afggroup is a complex>3uccéssion of red-bed and evaporite deposits, and
%i'it comprises, -in ascending order, the Grayburg, Queen, Seven Rivers,
Jﬁ:Yates,‘and Tansiil Eofmations (Tait and others, 1962). It is unconformable
":.with the.underlying San Andres Formation of the Leonardian and
ﬁf'Guagglupian_Provinciél Series and is conformable with and gradational
n wupward into the Saiado Formation of the Ochoan Series (Upper Permian).
'i. The San Andres consists of 1,200-1,500 feet (365-460 m) of dolomite. -
| The Grayburg and Queen Formations have a combined th;ckness of more thaﬁ
.:500 feet (153 m) and ére chiefly sandstone and dolomite interbedded
':i with siltstone and a little rock salt. The Seven Rivers Formation
j;]ji$'500-575 feet (153-175 m) thick in the eastern part of the area,
.{it'is almost completely an evaporite formation composed dominantly
._of anhydrite intérbedded with éandstone, siltstone, dolomite, and some
rock salt. The Yates Formation, 109-260 feet (35-80 m) thick, is
"f ‘sénds;one iﬁ;érbedded with thin units of siltstone, anhydrite, and
rock salt. The Tansill Formation consists of 205 feet (63 m) of rock
-1salt, anhydrite,kand siltstone in the eastern part of the area; a middle
unit of siltstone‘and rock salt, known as the Ocotillo Silt Member of
bqurd and Riggs (194l1), permits division.of the formation into three
members that can be readily distinguished on geophysical logs of

boreholes (fig. 3).



Within the Méscalero Plains area, the Artgsia Group rims the east
_ifside of the alluvial-filled Roswell artesian basin. It érops out in low
f;bluffs along theMPecos River and in several small.karst valleys in the
i;;estern part of the area, but oniy small partial thicknesses near the
“  top of the group aré exposed. Away from the area of outcrop, the Aftesia
. extends beneath.an eastwardly thickening wedge of Ochoan and younger
f;rocks aﬁd reaches a dépth of almost 2,200 feet (670 m) below the surface
;fat.the western edge of the Llano Estacado.
:_fﬁe full ;hiékness'of the Artesia Group between the San Andres
:j Formation below and the Salado Formation above is preserved only in the
% eas§ern part of the Mescalero Plains area. Elsewhere, the eroded top
: of';he Artesia either is overlain by the Santa Rosa Sandstone cf the
':Upper Triassic Series or seams of rock salt in ﬁhe Artesia Group have
‘.ﬁndergone"partial or complete solution reducing its thickness. The
 fAAftesié'Grqup raﬁges in thickness from 1,200 to.1,500 feet (365 to 460 m)A
;1ﬁ_th§»areas of‘éalt removal. Its thickness increases eastward to
;A?gbout 1,860 feet (550,m) near the southeast corner of the a;ea_and to
:.i"s‘]..igt‘xt"ly mbre than 1,400 feet (430 m) near the northeast corner. This
ﬂiihéreése in thickness amounts to between 200 and 300 feet (60 ana 90 m)
'iésdiﬁrovides a crude measure_éf the thickness of rock salt that has been
fémoﬁed by percolating ground water. The difference in thickness between ’
“the soufheast and northeast corners of the area is probably depositional
V~;1ﬁ 6rigin, for the group is more thickly bedded in the southéaét where

it is thickest.



As a somewhét.simplistic generalization for the entire Mescalero
;.P1ains area, the“Artesia Group is about one—haif rock salt and anﬁydrite
‘;jand about one—hglf dolomite and red beds consisting of sandstone and

f{i;iltstone and minor amounts of éhale. The btulk of the rock salt is in

i: the middle and uppef_pérts of the group (the Seveu Rivers and Tansill

formations, respectively), where it forms seams and lentils as much as

i:‘60 feet (18 m) thick. Much of the rock salt in the middle part of the
h grdup contains appreciable amounts of clay and sand, and it is intercalated
: betyeen beds of sandstoﬁe and.siltstone. The rock salt in the uppér
.part of the group is relatively free of clay and sand. It is indistinguish;
' able from much of that in the bverlying.Salado Formation of the Ochoan

~ Series. Locaily, it is associated with polyhalite. Insofaf as has been

determined from drilling data, the division between rock salt rich in

“: clay and associated red beds and rock salt relatively free of clastic

”..matetials is marked by.the Ocotillo Silt Member of the Tansill Formation.

‘.Ochoén Series

. The thickest and most halite-rich evaporite deposits in'the
‘llMescalero Plains area are in the OchoanvSeries of Late Permian age. The
' Ochoéh includes the youngest Permian in the area, but its top is not
preserved. It is overlain by the Santa Rosa Sandstone with considerable
' 'uncoﬁformity, and the break represents most, if not all, of Early and
Middle Triassic time. In the stretch between the western édge of the
Llano Estacado and the outcrop of the Artesia Group in fhe western part

of the area, the Santa Rosa overlaps the whole thickness of the Ochoan

Series.

10
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The Ochoan Series includes, in ascendinngrder, the Salado and
Rustler.Formationg and the Dewey Lake Red Bed;. The Salado is one great
pile of countless salt beds and other.evaporites stacked one above thé
.other, but the younger formations are salt-free units of anhydrite and

red beds.

[ R

Salado Formation
~ The Salado Formation underlies the eastern part of the Mescaler§
Plains area and wedges out westward between the Tansill Formation and
VSahta Rosa Sandsténe in the central part of the area. The Salado crops
fﬁ‘ out at places’near the south-central edge of the area, but is covered
* by different thicknesses of younger rocks where present in other parts
of the'aféa. In general, the thickness of rocks covering the Salado
inqreases eastward and.amounts to 1,400 feet (425 m) or more beneath
t the Llano Estacado at the eastern edge of the area,.
The Salado consisté dominantly of rock salt interbedded with thin
seams of anhydritg and polyhalite, and numerous filmlike partings of
clay and gilt. Much of the rock salt is sparingly to moderately

‘argillaceous; it occurs in alternation with seams of rock salt that

‘contain minor amounts of anhydrite, polyhalite; or some other saline
mineral. Single grains, veinlets, and small crystalline masses of

carnallite (KMgC13.6H20), sylvite (KCl), and kieserite (MgSO HZO) are

4
rare to common in some sections of the formation, and there are, in
places, moderately thick pods or lenses of sylvite and carnallite. A

few stratabound deposits rich in sylvite and carnallite occur in the

11
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..;ﬁddle and lower éaxts of the formation in the southern part of the
ﬁ.afea, but none aré as thick or as extensive as the deposits being mined
_ in the Carlsbad éotash area.

Subdivisibns‘of the Salado formation in the Mescalero Plains area
. include: -an unnamed lower member, a middle member known locally as the
McNutt potash zone, and an unnamed upper member (fig. 3). The three
members are very simiiar salt-rich units in sections of Lea and Eddy
Counties, N. Mex., immediately east and south of the MeScalgro Plains
areaf-but all have undergone partial or complete solution in the area
of the present repbrt, Salt has been Leached from all members in the
westgrﬁ part of the area, from the McNutt potash zone and the uppef
member in the central part, and from the upper member in the eastern

. part. .Where the members have lost their salt, residual anhydrite and
~clay (derived from seams and inclusions of anhyd;ite and clay in rock
‘salt)'remain, and the thickness of the individual units, and of fhe
formation.as.a whole, is reduced.

The extént aﬁd'aggregate thickness of salt beds in the three
members of the Salado Formation and in the Tansill Formation above the
Ocotillo Silt Member'arevshown by isopachs drawn at interyals of
100 feet.(30 m) on figufe 4, The combined thickness of salt beds in
the two formations exceeds 850 feet (259 m) near the southeastern corner
of the Mescalero.Plains area. Virtually all of the total thickness of
salt east of the 100-foot (30-m) isopach contour is in the Salado, which

has a maximum thickness of salt of almost 800 feet (245 m).

12



Within the Méscalero Plains area, the Salado Formation has a

ma#imum thickness. of 820 feet (250 m) buﬁ its full thickness is not
“préserved.. The formation thins from southeast tb northwest and reaches
'.Q featﬁeredge neér the "edge of salt" in the central part of the

‘area (fig. 4). Thé.northwest'thinning is believed to reflect a combinétion
" of geologié faggors involving (15 pre—iate Triassic truncation of the
Salado and other formations of the Ochoan Series before the Santa Rosa
,.‘sandstone .Qas deposited over them, and (2) post-Triassic (and very

"probably post-Tertiary) solution and removal of salt by percoiating

ground water.

Rustler Formation
The Rustler Formation is the youngest Ochoan evaporite—bearihg unit
in the Mesﬁalero Plains area but, unlike the Salado, it is free of rock
:.éalt. Anhydrite and mudstone are the dominant rock types in the Rustler
but silgstone and shale‘occur as persistent beds. The formation ranges

" from 0 to 124 feet (38 m) in thickness.

Dewey Lake Red Beds
The Dewey Lake Red Beds form the top of the Permian in the
Mescalero Plains afeé, but only small partial thicknesses are preserved
:.ﬁ benéath the Santa Rosa Sandstone at places near the eastern margin of
vthe aéea; Thé formation is composed of siltstone and sandstone, and its
thickness ié not known to éxceed 40 feet (12 m) at any place in the

area.

13
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are not included as part of the salt-bearing interval.)
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" Overburden

The overbur@en in the Mescalero flains aééa is an eastwardly
thickening wedge~6f red beds and other deposits that overlie salt in
the Salado ana Tansill Formations. The overburden includes in ascendiné
order: (1) résiddal anhydrite and clay in parts of the Salado Formation
from ﬁhich all salt has been leached, (2) the Rustler Formation and
Dewey Lake Red'seds of the Ochoan Series, (3) the Dockum Group of the
Upper Triassic Series, (4) theFOgallala Formation of the Pliocene |
Series, and (5) the Gatuna Formation of the Pleistocene Series. Much
of the ovefbufden is covered By unconsolidated alluvium and drifted .
sand of Holoéene age. The general relationship and dominant lithology
of‘Ehe rock units and younger deposits in the overburden are shown
in table 1.

The overburden of Permian and younger rocks ranges from 145 to
575 feet (45 to 175 m) in thickness at the edge of salt in the central
part of the area (fig. 5). The thickness increases eastward from the
edge of salt and reaches as much as 1,580 feet (480 m) near the western
edge of the Llano Estacado in the northeastern part of the area; it is

1,500 feet (460 m) or more under all sections of the Llano Estacado.

STRUCTURE
The Mescélero Plains area occupies a part of the broad, gently
dipping west flank of the Permian basin. The dominant structure in
this section of the basin is a gentle homoclinal dip of no more than

1° eastward. In places this regional dip is interrupted by slight

15
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ﬁonnnIinal flexures and small eastwardly plunging ridges and troughs,
and there is a néirow eastwardly trending dike éf diabase that cuts
shafply throﬁgh red beds and evaporites of the Artesia Group in the
northern part pf the area.
The structure,bf the salt in the Salado and Tansill Formations in

the central and eastern parts of the area is shown on figure 6 by ;
»st:ucture section and a map with struéﬁure contours drawn at intervals
. of 100 feét (30 m) on the top of the Ocotillo Silt Member of the
Ténsill Formation;‘ As may be seen, fhe stfuéture is simple; there is
no evidence of deformation involving compressional forces or tectonic

stresses of appreciable regional or local importance.

MINERAL RESOURCES
0il and gas are produced in the Mescalero Plains area, and there
are occurrences of potassium salts in nearly all sections underlain by
salt in thé Salado Formation. The locations of the oil and gas fields

and the area of potassium-bearing salt are shown on figure 7.

0il and gas

bil-and gas arebpréduced at more than 50 fields in and near the
Mescalero Plains area, and their presence elsewhere in the area is a
geologic possibiliﬁf. Production is from the Queen, Grayburg, San Andres,
and Wolfcamp Formations of Permian age, and from other formations of
Pennsylvanian, Mississippian, Devonian, Silurian, and_Ordovician age

(Roswell Geological Society, 1967, p. 28-30). The type of trap for the

17



Figure 6.--Structure contour map of the salt in the Tansill and Salado
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Formations, Mescalero Plains area, Chaves County, New Mexico.
Structure contours drawn on top of the Ocotillo Silt Member of
the Tansill Formation. Open circles are drill holes.
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Figure 7.--Energy and mineral resources of Mescalero Plains area,
: Chaves County, N. Mex.
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0il and gas accumulation in this area ranges from closure on flexures
and faulted anti@lines to diverse types of stratigraphic traps and

updip pinchout of porosity and permeability.

Potassium salts

Occurrences oprotassium salts involving sylvite, polyhalite,iand
‘ carnallite aéé présept in nearly all parts of the Mescalero Plains area
underlain by salt in the Salado Formation. Several occurrences of
sylvite in the.southern part of the aréa havé been prospected in the
paét but there are no indications of significant resources. Polyhalite

and carnallite have no economic value.

CONCLUSIONS

The study has revealed that (1) thick and relatively high purity
beds of rock salt underlie large portions of the Mescalero Plains
area; (2) the thickness of rocks overlying the salt ranges from less
than 200 feet (61 m)'along the western boundary to more than 1,500 feet
(457 m) on the east; (3) the western edge pf salt has experienced a
long history of dissolutioning, and subrosion forces are probably(?)
active today in that area; (4) oil and ga§ deposits are known to undér-
lie some but not all of the study area; and (5) minor émounts of
potaéh—bearing minerals are distributed in the salt‘throughout the
study area but are.believed to be inferior in quality and quantity to

' those farther to the south near Carlsbad.
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