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A geologic m ap displa ys inform a tion on the distribution, nature, orienta tion, and a ge rela tionships of rock
and deposits and the occurrence of structura l fea tures. Geologic and fa ult conta cts are irregular surfa ces
tha t form  boundaries betw een different types or a ges of units. Da ta depicted on this geologic qua drangle
m ap m a y be ba sed on any of the follow ing: reconna issance field geologic m apping, com pila tion of
published and unpublished work, and photogeologic interpreta tion. L oca tions of conta cts are not
surveyed, but are plotted by interpreta tion of the position of a given conta ct onto a topographic ba se m ap;
therefore, the a ccura cy of conta ct loca tions depends on the sca le of m apping and the interpreta tion of the
geologist(s). Any enlargem ent of this m ap could ca use m isunderstanding in the deta il of m apping and m a y
result in erroneous interpreta tions. Site-specific conditions should be verified by deta iled surfa ce m apping
or subsurfa ce explora tion. Topographic and cultura l changes m ay not be shown due to recent
developm ent.

Cross sections are constructed ba sed upon the interpreta tions of the author m a de from  geologic m apping,
and ava ila ble geophysica l, and subsurfa ce (drillhole) da ta. Cross sections should be used as an a id to
understanding the genera l geologic fra m ework of the m ap area, and not be the sole source of inform a tion
for use in loca ting or designing w ells, buildings, roa ds, or other m an-m a de structures.

T he New Mexico Burea u of Geology and Minera l Resources crea ted the Open-file Geologic Map Series to
expedite dissem ina tion of these geologic m aps and m ap da ta to the public as rapidly as possible w hile
a llow ing for m ap revision as geologists continued to work in m ap areas. Ea ch m ap sheet carries the
origina l da te of publica tion below the m ap as w ell as the la test revision da te in the upper right corner. In
m ost cases, the origina l da te of publica tion coincides w ith the da te of the m ap product delivered to the
Na tiona l Coopera tive Geologic Mapping Progra m  (NCGMP) as part of New Mexico’s STAT EMAP
agreem ent. W hile m aps are produced, m a inta ined, and upda ted in an ArcGIS geoda ta ba se, at the tim e of
the STAT EMAP delivera ble, ea ch m ap goes through cartographic production and interna l review prior to
uploa ding to the Internet. Even if a dditiona l upda tes are carried out on the ArcGIS m ap da ta files, cita tions
to these m aps should reflect this origina l publica tion da te and the origina l authors listed. T he view s and
conclusions conta ined in these m ap docum ents are those of the a uthors and should not be interpreted as

Ma pping of this  qua d ra ngle wa s  fund e d  by a m a tching-fund s  gra nt from  the  STATEMAP progra m  of the
N a tiona l Coope ra tive Ge ologic Ma pping Act (Fund  N um be r: G19AC00226), a d m inis te re d  by the U. S.
Ge ologica l Surve y, a nd  by the N ew Mexico Bure a u of Ge ology a nd  Mine ra l R e s ource s , (Dr. N e lia  W .
Dunba r,Director and State Geologist; Dr. J. Micha e l Tim m ons ,Assoc. Director for Mapping Programs).

NEW MEX ICO BUREAU OF GEOLOGY AND MINERAL RESOURCESA DIVISION OFNEW MEX ICO INSTITUTE OF MINING AND TECHNOLOGY

Description of Map U nits
00-00-00-00-00— Hea ding02— Quaternary— Qua ternary— Qua ternary

00-01-00-00-00— Hea ding03— Holocene— Holocene— Holocene

00-01-01-00-00— Hea ding04— Holocene Sedim entary Deposits— Holocene
Sedim entary Deposits— Holocene Sedim entary Deposits
00-01-01-01-00— unit— Qyc— Active channel deposits— Predom inantly
unconsolida ted sand and gravel dom ina ted by cla sts of carbona te surrounded by
a silty to sandy carbona ceous m a trix. Mostly devoid of vegeta tion though som e
low terra ces typica lly less than 1 m  a bove the a ctive channel conta in w ea k soil
horizons and thicker vegeta tion. T hickness unknown but proba bly less than
severa l m eters.
00-01-01-02-00— unit— Qy— Older Holocene sedim entary deposits— T hese
deposits are com posed of w ea kly to strongly indura ted sand and gravel in a silty
to sandy carbona ceous m a trix. T hey form  terra ces typica lly betw een 1-3 m eters
a bove the a ctive channel deposits. Most terra ces have w ell developed silty soil
tha t supports a bundant vegeta tion, particularly grasses. Estim a ted thickness up
to 5 m eters.
00-02-00-00-00— Hea ding03— Holocene and Pleistocene— Holocene and
Pleistocene— Holocene and Pleistocene
00-02-01-00-00— Hea ding04— Dissolution Fea tures— Dissolution
Fea tures— Dissolution Fea tures
00-02-01-01-00— unit— Qs— Sinkholes— Most of these fea tures form  sha llow
depressions filled w ith fine-gra ined silt and cla y tha t supports the grow th of
grasses and other vegeta tion. Most of these fea tures are sub-circular are range
from  severa l m eters a cross to tens of m eters a cross. T he m a jority of these fea tures
occur in the older sedim entary deposits (QT c1 and QT c2) tha t overlie the
anyhydrite of the Castile Form a tion (Pc) w here they proba bly represent the
surfa ce expression of collapsed dissolved caverns tha t ha ve filled w ith sedim ent.
00-02-01-02-00— unit— Qss— Disappearing strea m s— T hese fea tures are near-
vertica l ca verns in the anhydrite of the Castile Form a tion (Pc) into w hich loca l
strea m s dra in and disappear w ithout apparent externa l dra ina ge loca tions.
00-02-01-03-00— unit— Qsl— Externa lly dra ined collapse fea tures— T hese few
fea tures are larger than unit Qs. T hey are circular in shape and form  depressions
tha t ha ve been brea ched by externa l dra ina ge. T hese fea tures are typica lly m uch
deeper than the sm a ller sinkhole depressions of Qs and are found in the
southea st corner of the m ap w ithin unit QT c2 and in the northern portion of the
m ap w ithin dolom ite.
00-02-01-04-00— unit— Qsc— Cave— Only one fea ture conta ins this m ap
la bel— the opening to Carlsba d Caverns. It w as given its own m ap la bel beca use
of its size and significance.
00-02-02-00-00— Hea ding04— Older Alluvia l Deposits— Older Alluvia l
Deposits— Older Alluvia l Deposits
00-02-02-01-00— unit— Ql— L a te Pleistocene sedim entary deposits— Conta ins
poorly sorted, angular to subrounded m a teria l from  boulders to sand and silt
com posed dom inantly of dolom ite loca lly derived from  the nearby bedrock and
strongly cem ented by carbona te. T his unit form s sm a ll terra ce rem nants betw een
the younger Holocene deposits (Qy) and older a lluvia l deposits (Qm ).
00-02-02-02-00— unit— Qm — Middle Pleistocene sedim entary deposits— Conta ins
poorly sorted, angular to subrounded m a teria l from  boulders to sand and silt
com posed dom inantly of carbona te and is strongly cem ented by carbonate.
North of the reef front (unit Pcp) the unit is m apped as sm a ll rem nants of
a lluvia l tha t m antle steep slopes. South of the reef front the unit form s
irregularly shaped m esa s tha t are low er in eleva tion than QT c1 or QT c2,
suggesting they are younger than the la ter two units.
01-00-00-00-00— Hea ding02— Quaternary or T ertiary— Quaternary or
T ertiary— Qua ternary or T ertiary
01-01-00-00-00— Hea ding03— Sedim entary Deposits— Quaternary or T ertiary
Sedim entary Deposits— Qua ternary or T ertiary Sedim entary Deposits
01-01-01-00-00— unit— QT c2— Qua ternary or T ertiary sedim entary deposits,
younger unit— Com posed of poorly sorted, subrounded to rounded cla sts of
carbonate from  silt and sand size to large cobbles. Exposures are poor except
w here exposed in strea m  cuts. Top surfa ces are com m only m antled w ith fine-
gra ined eolian deposits a few cm  thick. Slopes are m antled w ith regolith. Strea m -
cut exposures are strongly cem ented by carbonate. T his younger unit is slightly
low er in the landscape than QT c1 and tends to form  m ostly ra ther fla t
constructiona l surfa ces and rounded ridges.
01-01-02-00-00— unit— QT c1— Qua ternary or T ertiary sedim entary deposits,
older unit— Com posed of poorly sorted, subrounded to rounded cla sts of
carbonate from  silt and sand size to large cobbles. Exposures are poor except
w here exposed in strea m  cuts. Top surfa ces are com m only m antled w ith fine-
gra ined eolian deposits a few cm  thick. Slopes are m antled w ith regolith. Strea m -
cut exposures are strongly cem ented by carbonate. T his older unit is slightly
higher in the landscape than QT c2 and form s rounded ridges and loca lly ra ther
fla t constructiona l surfa ces.
02-00-00-00-00— Hea ding02— Perm ian— Perm ian— Perm ian

02-01-00-00-00— Hea ding03— Ochoan— Ochoan— Ochoan

02-01-01-01-00— Hea ding04— Castile Form a tion— Castile Form a tion— Castile
Form a tion
02-01-01-01-01— unit— Pc— Castile Form a tion— Com posed of a lterna ting regular
la m ina e and thin beds of dark-colored and light-colored anhydrite. L a yering is
m ostly contorted and is rarely consistent for m ore than a few m eters. Both
strea m -cut exposures and upper surfa ce exposures show a bundant brittle
deform a tion cra cks, m any of w hich on the surfa ce are filled w ith fine sedim ent.
As m apped, m any areas underla in by anhydrite are extensively m antled by a
thin la yer of a lluvia l and eolian deposits a few  cm  thick. L ow w idely spa ced
dunes are visible on som e of these surfa ces.
02-02-00-00-00— Hea ding03— Gua da lupian— Gua da lupian— Gua da lupian
Hea ding

02-02-01-00-00— Hea ding04— Artesia Group— Artesia Group— T his group
proba bly conta ins the T ansill Form a tion, the Y a tes Form a tion, and the Seven
Rivers Form a tion, but the m erging and pinch-out of these form a tions a ga inst the
Capitan Form a tion does not a llow for these units to be easily distinguished from
one another. T he Artesia Group here form s the w ell bedded dolom ite and
interbedded siltstone/fine- gra ined sandstone layers tha t overlie the Capitan
Form a tion. T he silicicla stic layers thin and pinch out to the southea st a ga inst the
Capitan Form a tion. Bedding m erges gra dua lly w ith the underlying m a ssive
Capitan Form a tion. Fossils are rare. Beds loca lly show fa int subhorizonta l
fenestra e tha t m ay have been origina ted as a lga l m a tts. L oca lly conta ins thin
beds of pisoliths.
02-02-01-01-00— Hea ding05— T ansill Form a tion— T ansill Form a tion— T ansill
Form a tion
02-02-01-01-01— unit— Pt— T ansill Form a tion— Mostly light gray dolom ite and
m inor thin dark tan siltstone beds. Dolom ite beds are m ostly thick-bedded and
m assive though loca lly fa int la yering w ithin beds is defined by sub-horizonta l
fenestra e. No fossils are obvious. T he low er portion of this unit form s a
prom inent cliff tha t overlies the upperm ost slope-form ing thick siltstone layer of
the underlying Y a tes Form a tion. Close to the reef front (unit Pcp) the unit
conta ins som e teepee structures, but few er than in the im m edia tely underlying
Y a tes Form a tion. Som e beds conta in a bundant pisoids (or pisoliths), but overa ll
pisoids are less a bundant in the T ansill Form a tion in the qua drangle than w ithin
the Y a tes Form a tion.
02-02-01-02-00— Hea ding05— Y a tes Form a tion— Y a tes Form a tion— Y a tes
Form a tion
02-02-01-02-01— unit— Py— Y a tes Form a tion— Interbedded dolom ite and
siltstone/fine-gra ined sandstone. Chara cteristica lly conta ins m any m ore
interbeds of dark yellow-w ea thering siltstone and fine-gra ined sandstone than
does the overlying T ansill Form a tion. Dolom ite is typica lly m a ssive and
fenestrate, and com m only w ea thers a dark tan color com pared to the lighter gray
w ea thering of the T ansill Form a tion. In W a lnut Canyon the unit conta ins
a bundant beds of pisoids (or pisoliths) interbedded w ith dolom ite. T eepee
structures are loca lly a bundant, particularly w ithin a few hundred m eters of the
Capitan Form a tion.
02-02-01-03-00— Hea ding05— Seven Rivers Form a tion— Seven Rivers
Form a tion— Seven Rivers Form a tion
02-02-01-03-01— unit— Psr— Seven Rivers Form a tion— Exposed only in the far
northw est corner of the m ap. T hick-bedded gray dolom ite occurs in ra ther
m assive beds betw een 1-3 m eters thick separa ted by thin partings. From  a
distance, the form a tion appears regularly bedded and conspicuously conta ins
very few siltstone/fine-gra ined sandstone beds up to a few tens of centim eters
thick, m ostly in the low er portion of the exposed outcrops. Form s cliffs and steep
ledgy slopes.
02-02-02-00-00— Hea ding04— Capitan Form a tion— Capitan Form a tion— Capitan
Form a tion
02-02-02-01-00— unit— Pcp— Capitan Form a tion— From  a distance this unit
exhibits a w eekly developed inclined la yering tha t dips southea stw ard betw een
~15 and 30 degrees. T his la yering is m ore pronounced closer to the Dela w are
ba sin. In outcrop, m ost exposures appear m a ssive and structureless. A fa int
breccia ted texture is visible loca lly w here angular cla sts of dolom ite of a ll sizes
are strongly cem ented by different genera tions of carbona te. Coarse-gra ined
light yellow pa lisa de ca lcite spar com m only fills dissolution fissures and cra cks.
Fossils of sponge and bra chiopod fra gm ents are loca lly visible. Form s steep
slopes and im posing cliffs. T his unit represents the fra gm ented debris shed from
the ancient reef down into the Dela w are basin.
02-02-03-00-00— Hea ding04— Bell Canyon Form a tion— Bell Canyon
Form a tion— Bell Canyon Form a tion
02-02-03-01-00— unit— Pbcs— Fine-gra ined sandstone/siltstone m em ber of the
Bell Canyon Form a tion— T hin-bedded to la m ina ted planar beds of siltstone and
fine-gra ined sandstone. T ypica lly erodes into sm ooth slopes. Fresh surfa ces are
com m only light-m ustard yellow in color. T his unit is present in the cross section
only.
02-02-04-00-00— Hea ding04— Queen and Grayburg Form a tion— Queen and
Grayburg Form a tions— Queen and Grayburg Form a tions, undivided
02-02-04-01-00— unit— Pqg— Queen and Grayburg Form a tions,
undivided— Queen and Grayburg Form a tions, undivided. T his unit is present in
the cross section only.
02-02-05-00-00— Hea ding04— Goa t Seep Form a tion— Goa t Seep
Form a tion— Goat Seep Form a tion
02-02-05-01-00— unit— Pgs— Goa t Seep Form a tion— U pper unit: m ostly
lim estone, in part dolom itic, in part sandy, m ostly thick bedded, m a ssive, light
gray to brownish yellow; sandstone interbeds m ore a bundant downw ard; poorly
preserved m arine fossils; thickness 200+ to 1,200 ft. L ow er unit: m ostly
sandstone, very fine to fine gra ined, soft, brownish yellow to pink; sone units of
lim estone, cherty, sandy, thin bedded, brown, lim estone m ore a bundant in
Gua da lupe Mtns; form s m odera te slope; silicifed m arine fossils; thickness 150 to
300 ft. T his unit is present in the cross section only.
02-02-06-00-00— Hea ding04— Cherry Canyon Form a tion— Cherry Canyon
Form a tion— Cherry Canyon Form a tion
02-02-06-01-00— unit— Pcc— Cherry Canyon Form a tion— Sandstone, siltstone,
and lim estone. Mostly very fine-gra ined quartz sandstone and siltstone, m ostly
nonca lcareous, in part sha ly, m ostly thin bedded, som e varvelike bedding and
ripple m arks, irregularly bedded channel fillings com m on in low er two-thirds.
L oca lly persistent thin quartzite beds in low er part. Sandy lim estone in thin beds,
lenses, and nodules in a few pla ces. L im estone, thin to thick bedded, som e
sandstone interbeds. W estern Apa che Mounta ins--interbedded dolom ite,
lim estone, and fine to very fine-gra ined dolom itic sandstone; basa l 50 ft.
exposed. T hickness 1,000 ft. T his unit is present in the cross section only.
02-03-00-00-00— Hea ding03— L eonardian— L eonardian— L eonardian

02-03-01-00-00— Hea ding04— Bone Spring Form a tion— Bone Spring
Form a tion— Bone Spring Form a tion
02-03-01-01-00— unit— Pbs— Bone Spring Form a tion— Bone Spring Form a tion,
this unit is present in the cross section only.

Correlation  of Map Un its

Explan ation  of Map Sym bols
31.08 Map boundary

1.1.1 Conta ct— Identity and existence certa in, loca tion

1.1.3 Conta ct— Identity and existence certa in, loca tion

1.1.4 Conta ct— Identity or existence questiona ble, loca tion

2.1.1 Fault (generic; vertica l, subvertica l, or high-angle; or unknown or
unspecified orienta tion or sense of slip)— Identity and existence certa in,
loca tion a ccurate
2.1.3 Fault (generic; vertica l, subvertica l, or high-angle; or unknown or
unspecified orienta tion or sense of slip)— Identity and existence certa in,
loca tion approxim a te
2.1.7 Fault (generic; vertica l, subvertica l, or high-angle; or unknown or
unspecified orienta tion or sense of slip)— Identity and existence certa in,
loca tion concea led

2.2.1 Norm a l fa ult— Identity and existence certa in, loca tion

2.2.3 Norm a l fa ult— Identity and existence certa in, loca tion

5.1.1 Anticline (1st option)— Identity and existence certa in, loca tion

5.1.3 Anticline (1st option)— Identity and existence certa in, loca tion
approxim a te

5.1.7 Anticline (1st option)— Identity and existence certa in, loca tion

5.2.7 Antiform  (1st option)— Identity and existence certa in, loca tion

5.5.1 Syncline (1st option)— Identity and existence certa in, loca tion

5.5.3 Syncline (1st option)— Identity and existence certa in, loca tion
approxim a te

5.5.7 Syncline (1st option)— Identity and existence certa in, loca tion

6.1 Horizonta l

6.2 Inclined bedding

6.40 Gently inclined (betw een 0¦ and 30¦) bedding, as determ ined rem otely
or from  a eria l photographs

J

J 31.10 Cross section

Geologic Cross Section  A–A'


