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CHAPTER I

INTRODUCT ION

Statement of the Problem

A major obstacle to reconstructing the Permian history
of west Texas and New Mexico is the explanation of a thick clastic
sequence in the Delaware basin which is surrounded by platform
carbonates. Hypotheses such as wind transport and deltaic accumula-
tion have been proposed to explain how the clastics were deposited.
King (1948), Newell and others (1953), Hull (1957), and Adams
(1965) invoked turbidity currents to account for much of this
clastic sequence.

One member of the basinal section, the Cherry Canyon sand-
stone tongue, is exposed ten or more miles shelfward of other basinal
deposits. Because of this Juxtaposition with units of the shelf
sequence, the Cherry Canyon tongue forms an important marker for
correlation from shelf sediments, through marginal deposits, into
the basinal section.

Previous workers interpret the Cherry Canyon tongue as
a shallow water wedge deposited on the shelf when the Delaware basin
filled with sediment in late Brushy Canyon and early Cherry Canyon
time. Similarity of the Cherry Canyon tongue to deep water basinal
deposits of the Brushy Canyon (St. Germain, 1966) and Bell Canyon

formations, and the absence of fluvial, intertidal, and shallow water



features such as beach, surf-zone, and infra-surf-zone deposits
(Jacka, 1965), indicates the existing interpretation is incorrect.
Hayes (1964) postulates that the source of the sandstone tongue
of the Cherry Canyon is south rather than to the north as suggested
by King (1942, 1948), Newell, et al. (1953), and Hull (1957).
Because of the relationship of the Cherry Canyon tongue to
shelf and basinal deposits it may be a key to explaining how sand
was introduced into the basin and to a more complete understanding

of Permian basin depositional history.

Purpose and Scope

The purpose of this thesis is to study and to describe the
Cherry Canyon sandstone tongue, subjacent and super jacent units
exposed in Last Chance Canyon, Eddy County, (Figﬁre 1) New Mexico,
and to interpret depositional environments. The depositional en-
vironments are inferred from 1) stratigraphic relations within
the Cherry Canyon tongue and subjacent and superjacent formations,

2) primary depositional structures within each rock unit, 3)

fauna and its distribution within each unit, 4) directional data,

and 5) texture.

Location

Exposures studied in the field occur along the walls of
Last Chance Canyon and three tributaries; Wilson, Gilson, and

Sitting Bull Canyons. Last Chance Canyon is one of numerous
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consequent erosional canyons developed on the east side of the Guada-
lupe Mountains, a northeastward tilted plateau. Exposures studied
lie in the southern portion of T. 23 S., R. 22 E,, and the northern

part of T, 2k S., R, 22 E., of southwestern Eddy County, New Mexico.

Geologic Setting

The thesis area straddles the northwest margin of the Delaware
basin, a late Paleozoic structural feature which formed in late
Mississipplan time. During Pennsylvania’;\ time rapid subsidence of
the Delaware basin, without accompanying strong uplift in adjacent
areas, formed a deep basin in which only a thin veneer of sediments
accumulated (Adams, 1965, p. 2144)., (Figure 2). Marine carbonates
and clastics were deposited on the shallow northern and northwestern
marginal shelves. In Early Permian time the Delaware basin, ovoid
in shape, was outlined by several prominent structural elements. It
was approximately 130 miles long in a northwest-southeast direction
and about 80 miles wide. On the east a medial ridge, the Central
Basin platform separated the Delaware and Midland basins,'and the
Diablo arch constituted the western margin. The Star Mountain arch
formed as a structural spur extending southeast from the Diablo
arch. On the south the Marathom Mountains extended almost to the
Star Mountain arch (Adams, 1965). On the northeast, north, and

northwest a broad shelf existed.

In contrast to the thin Pennsylvanian sediments in the Delaware

basin the Lower Permian (Wolfcampian) sediment thickness exceeds 8000
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feet and consists predominantly of clastics. The clastics were
é%ived from the newly elevated areas on the eastern, western, and
southvestern margins. Several wedges of coarse sandstone appear to
have been spread from the west almost entirely across the basin,
probably by turbidity flows (Adams, 1965). On the northeast, north,
and northwest, carbonate sediments accumulated on the shelf.

During Leonardian time broad shelves on the west, north and
east margins of the basin were sites of evaporite deposition. Reefs
bordered the limestone shelves which developed on the Central Basin
platform, the Diablo arch and the Star Mountain arch. Over 4000
feet of dark limestone, shale, and fine-grained sandstone accumulated
in the Delaware basin, probably as deep-water clastic deposits (Adams,
1965).

Upper Permian rocks of the Delaware basin consist of the
Guadalupian and Ochoan Series. During Guadalupian time reef-bordered
limestone shelves surrounded the basin and the upward growth of these
reefs accentuated the relief between the shelves and basin (Adams,
1965). Evaporite lagoons developed behind the reefs. Deposits
within the basin consist of sandstone, siltstone, minor amounts of
shale, and some basinward thinning limestone wedges.

Permian shorelines are not definitely known. Many of the
deposits are‘red beds and may be of deltalc or tidal-flat origin.
Except possibly on the south, in front of the Marathon Mountains, the
shorelines were a hundred or more miles from the Delaware basin.

Tanner (1963) from a study of the Permian section in northern



New Mexico finds nearshore features in deposits of Wolfcampian to
Guadalupian age extending from near Trinidad, Colorado, south to
near Las Vegas, New Mexico, west to the vicinity of Santa Fe, and
then south or southwest past Albuquerque. This shoreline is over
200 miles north-northwest of the late Guadalupian Capitan reef ex-
‘posures in the Guadalupe Mountains,

Ochoan deposits are primarily evaporites and are interpreted
as a resulting from Guadalupian reef growth eventually closing a
narrow strait to the open sea (Adams, 1965, p. 2147) between the
Star Mountain arch and the Marathon Mountains, and saline deposits
accumulated to a thickness of 4000 feet in the Delaware basin.
Thick accumulation of sediments essentially ceased with the close
of the Permian. About 1000 feet of Upper Triassic terrestrial
deposits were superimposed upon the Ochoan sequence and during the
early Cretaceous (Commanchean) a thin layer of marine limestones and
sandstones were spread across the area. During the Tertiary and
Quaternary, the western margin of the Delaware basin was faulted and
uplifted to form the Guadalupe and Delaware Mountains. The overlying
Cretaceous, Triassic, and Ochoan sediments were stripped from the

Guadalupe and Delaware Mountains.

Summary of Stratigraphy

The approximately 650 feet of rocks exposed in Last Chance
Canyon range from latest Leonard and/or earliest Guadalupe to medial
Guadalupe. Presence of the deep Delaware basin surrounded by shelves

with fringing reefs, had a profound effect upon sedimentation. Therefore



rocks of the area are commonly divided into basinal, marginal, and
shelf sequences. Figure 3 is a correlation diagram of Permian
rocks in the western portion of the Permian basin (Newell, et al. 1953)

Figure 4 is a geologic map of the Last Chance Canyon area (Hayes, 1959).
Upper Leonardian and/or Lower Guadalupian

The oldest beds exposed in Last Chance Canyon are those of
the San Andres Formation which was named by Lee (1909, p. 12)
for the San Andres Mountains. The San Andres Formation was reduced
to a member of the Chupadera Formation by Darton (1922, p. 181), but

Needham and Bates (1943, p. 1664-66) redescribed and raised it to

formational status.

The San Andres, mainly limestone and dolomite with a few
thin sandstones, has been informally subdivided into a lower cherty
member and an upper non-cherty member by Skinner (1946, p. 1864).
Boyd (1958, p. 23), and Hayes (1959, p. 2199 and 1964, pl. 1)
recognized the same subdivision. The San Andres Formation is
approximately 1200 feet thick (Hayes, 1964, p. 25) on the Algerita

Escarpment west of Last Chance Canyon. The upper and lower members

have about equai thickness there.

Lower San Andres

Only the upper part of the lovwer member of the San Andres
is exposed in Last Chance Canyon. In Last Chance Canyon it consists

predominantly of cherty limestones and dolomitic limestones.



Locally, calcareous, fine to medium-grained sandstones and sandy
limestones are present. Individual beds range from a fev inches
to 25 feet in thickness. Chert is common, especially in the carbonate
beds as silicified fossils, nodules, stringers or thin irregular beds
or seams, Chert is much less common in the sandstones. Fossils
in the sandstones, gastropods, crinoids, pelecypods, fusulinids
and brachiopods, often occur as molds at the base of a massive unit.
Individual beds have little lateral continuity. They may
thin or be truncated within a few feet or a few hundred feet. Truncat-
ed beds are visible in Last Chance Canyon opposite the mouth of White
Caks Canyon, and in the base of Last Chance Canyon about one-half
mile above the mouth of Sitting Bull Canyon. In the base of Last
Chance Canyon a thin-bedded limestone is partially truncated and
overlain by a massive dark-gray conglomeratic lime-mudstone. The
top of that unit is very irregularly bedded. Earlier investigators
such as Darton and Reeside (1926), Skinner (1946), Boyd (1955, 1958),
and Hayes (1959, 1964), have noted the increase in sand content,
erratic dips, lateral discontinulty of beds, truncation and uncon-
formities in the Last Chance Canyon area compared to equivalent
rocks farther northwest.
The lower part of the lower San Andres is not exposed in
Last Chance Canyon. Along the Algerita Escarpment to the west the
San Andres is underlain conformably by the Yeso Formation. The lower
San Andres is overlain in the Last Chance Canyon area by sandstones

correlated with the tongue of the Cherry Canyon Formation east of



SHELF MARGIN BASIN
S e e R T R R
:”!1!‘ If” ‘! ‘ l’f ’l W !l };(;. !:fﬂig, !f“;:f;.!', z
tg':|:|l‘i H : l;‘! ‘1;4‘.; IR i (®)
I;M ”;ii{ ll;I | !1‘,!‘ H[ !: !“! f‘i H;{: m | CASTILE | z
1 °©
TANSILL : PR
C CAPITAN Fw&ﬁmﬂwgﬁyﬁﬁ@; -
YATES B’ y McCombs g
A [ZZ""’;".".':".‘:':':'.":':':':':':::;::::::::::::f:’:::::::::::::::::::::i:: 3
: Rader &)
F“.vlz';f".j.:.:.:.:;:;:;:::;:;:;::::::::::::::':j'-:i:.::.::.:;i:;:j:t::;‘ 3 S
SEVEN RIVERS L o | &
i
_Reef \ Reef talus | Hegler %
Shoftuck member NIRRT s ............................. X .;.:.:.:.:.:.:.:.j.:.:.:.j.:.:.:.:..:.:._'.:.:.:.: ....................... - <
QUEEN GOAT SEEP oo _Manzanita 21 a
| South Wells D2 O
Reef | Reef talus p——r e S
GRAYBURG | U. Getaway >
GETAWAY ; — g
SAN ANDRES | L Getaway Y
Cherry Canyon sandstone tongue O
BRUSHY CANYON
Basal shale
Cutoff -
g
o
YESO VICTORIO PEAK BONE SPRING &
pd
o
W
J

Figure 3. Table of rock formations, Guadalupe Mountains and
Delaware Basin (After Newell, et al., 1953)



1l

(6661 €safksy I33JY) °®aa® uokuw)y aduwyy 3sey Jo dew 013071099 ‘h 2INn3TY

) ﬂ‘vo'ﬁv— T
0 ‘322

f

I I

el

bbg

\ /
\9O

vos!

N\ 304
1nre dunesye IR

aydosboys 4o voy 0207

AN ‘|ouo1;0p0 LD
Sioym DOYSOP 8§504u0)

M .rr \\/'I\

£ .
\ ’ /&/ 4 suC S OWI SespUY
] (% V0§ JO JeQWoew JemOoT)
H Isd
I 9¢

"(33d)uorjowio) vokuod

Kii8yd jo enbuoy suogs
ff(\\U/ - puot pud ‘(insy)euais)

-dwi| seipuy cnwm 40
< onbuoy ¢ (nsy)suoyseun)
$opuy vog 4O seqew seddnyd
3d_ -7

SELIP)

ut)

NVINNMId

red

-\\. B
92 N104 y4n0S Gou SUOI DWIO}

\ »0,Q \ (o] 8.nqf0.9 puo uesnDd

11018 \
bs Fay d bb

bd >4 : sd . \ N
RV , NOILVYNY 1dX 3




12

the mouth of Wilson Canyon, whereas farther west it is overlain by
the upper member of the San Andres. Hayes (1959, p. 2204) reports

the presence of Parafusulina boesei var. attenuata in the lower

cherty member near the mouth of Wilson Canyon. Wilde (letter, dated

March 25, 1966) reports the fusulinid Parafusulina cf. P. boesei from

a unit in Last Chance Canyon which indicates an age equivalent to the

Brushy Canyon Formation of early Guadalupian age.
Middle Guadalupe

In the Last Chance Canyon area the upper San Andres, Grayburg,
Queen and the sandstone tongue of the Cherry Canyon Formation are
generally considered to be medial Guadalupian in age. Upper San
Andres carbonates are interbedded with sandstones of the Cherry
Canyon tongue. The Grayburg overlies the San Andres and forms
ledges in the upper walls of Last Chance Canyon. The Queen Formation,
which overlies the Grayburg, 1s exposed east and south of the area

of interest and will not be discussed.

Sandstone Tongue of the Cherry Canyon Formation

The rocks in Last Chance Canyon referred to the sandstone
tongue of the Cherry Canyon were first correlated with basinal ,sand-
stones by Darton and Reeside (1926, p. 426). King (1942, Fig. T) cor-
related the sandstones in Last Chance Canyon with the sandstone tongue
of the Cherry Canyon that was found exposed on the western face of

the Guadalupe Mountains. Based upon lateral and vertical stratigraphic
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relationships, similarity éf lithology, and fossils, this correlation
has been genmerally accepted (Roswell Geological Society, 1951;
New Mexico Geological Society, 1954; Boyd, 1958; and Hayes, 1959 and 64).
Near the mouth of Sitting Bull Canyon in Last Chance Canyon
Hayes (1959, p. 2206) measured 264 feet of Cherry Canyon tongue. The
Cherry Canyon tongue consists of sandy siltstone to silty very fine-
to fine-grained grayish-orange sandstones. Intercalated with the sand-
stone are thin to massive beds of limestone and layers consisting
predominantly of fusulinids. Scattered, irregular chert nodules
and silicified fossils are abundant in the sandstone and within the
carbonate uanits. _Near the mouth of Sitting Bull Canyon in Last Chance
Canyon the sandstone tongue of the Cherry Canyon overlies the lower
member of the San Andres Formation. To the west, near the mouth
of Roberts Canyon, the upper member of the San Andres overlies the
lower San Andres.
Individual beds within the sandstone tongue of the Cherry
Canyon range from thin-bedded, parallel laminated beds to homogenous
intervals 50 feet thick. Some of the massive beds contain abundant
carbonaceous matter which gives a dark-gray color on a fresh surface.
Other beds may be clean, fine-grained sandstones. Individual beds
are lens-shaped. Most beds have been reworked by organisms. Soume
fusulinids and sandstone beds are strongly current-rippled. Numerous

channel fills are present.

Upper San Andres Formation

The upper member of the San Andres Formation in the Last
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Chance Canyon area is thin, ranging in thickness from 50 to 100 feet.
It consists of medium to thick-bedded, light gray, non-cherty lime-
stone and dolomite beds. Most beds are lens-shaped and exposed only
for short distances. The deposits consist of large channel fills.
In transverse views, axial portions of channels appear massive
while the flanks are thinly bedded. Some beds contain abundant
fusulinid molds and some beds silicified fusulinids and brachiopods.
Other beds appear to be calcarenites with few or no fusulinids.
Locally, conglomeratic lime-mudstones are present.

Near the mouth of Roberts Canyon the upper member of the San
Andres overlies the lower member of the San Andres. From Roberts
Canyon eastward sandstones of the Cherry Canyon tongue are interbedded
with the carbonates of the San Andres. The intercalated carbonates
of the San Andres are lens-shaped and consist of axial massive lime-
stone or dolostones flanked by thin beds of similar material. Basal
portions of massive units commonly contain molds of gastropods,
pelecypods (rare), brachiopods, and crinoid stems.

The boundary between the Cherry Canyon tongue and upper
San Andres carbonates is marked by a gradual lithologic transi-
tion from sandstone to dolomitic sandstone, sandy dolostone, and

dolostone. Carbonates of the San Andres contain chert nodules similar

to those of the Cherry Canyon.

Grayburg Formation

The Grayburg Formation is exposed in the upper ledges of






