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open—tile 143 (revised 1882)

Coal Resources = Twentytwo Spring 7%' Quadrangle

Non-marine shales containing thin coal beds are present in
two formations within the guadrangle - the Dakota Sandstone (main
body) and the Moreno Hill Formation. The Dakota Sandstone coals
are exposed in the NE% of sec. 19 along the south wall of Perry
Canyon, and in the NwWk NW% of adjacent sec. 20, in T 4N, R 20W.
Lenticular coaly zones up to 18 inches thick, but with numerous
carbonaceous shale partings, occur in the uppeﬁ part of the middle
palludal shale unit and in the lower part of the upper, thin-bedded
sandstone-unit (see description of map ﬁnits). Based u?on these
outcrops as well as others in sec. 36 of T 5N R 21W, it would
éppear that the Dakota coals are of no economic. importance ip this
area.

" The Moreno Hill Formation exposures are limited to sections
35, 36, énd 31 along the southern rim of the Zuni Plateau in the
northeastern corner of the quadrangle. As is shown on the
measured section in Fig. 1, the coal lies about 8 ft above a fine-
grained back barrier or restricted bay sandstone that is taken as
the top of the Atargue locally. ﬂere a 4.5 ft coaly interval is
well exposed along an unstable southeastward facing slope. Two
carbonaceous shale partinés and a thin hard gray clay (altered
ash bed} near the base of the interval reduce the aggregate coal
thickness to 3.5 ft. Essentially the coal is restricted to the
N» Nk sec. 36 T 5N_R Zoﬁ, a total areé of 125-140 acres,‘and is
overlain by an erosional wedée of palludal shales and fluvial
channel sandstones, thickening from 30 £t on the south to épproximately

100 ft on the north at the north section line.' The overburden



cbntinues té thicken northward for one mile onto the adjacent
quadrangle where the Tertiary Fence Lake Formation is somewhat
thicker. |

Using a factor of 1750 tons/acre foot of coal the section 36
coal resources (and hence the total quadrangle) would total
approximately 857,500 short tons.

Analyses of grab samples of weathered coél from this coal
zone yielded BTU values ranging up to 9350 and ash contents of
about 17% (New Mexico Bureau of Mineé and Mineral Resocurces Coal
Analysis Laboratory). BTU values of fresh samples could be

expected to run somewhat higher.



Fig. 1

Measured coal bearing section in SWk SWk

se¢. 30, and WWk Nwk sec. 31, T 5N R 19W
showing underlying Atargue Sandstone
and overlying Fence Lake Formation
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for scattered sharks teeth and isolated burrows
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Pebble - cobble conglomerate at base, grades
upward into sandy zone, which in turn grades
up into predominantly carbonate - travertine -
at top. '

Light gray and light grayish brown, thinly
bedded sandstone, flat to low angle cross
bedding; very poorly cemented but with
numerous petrocalcic lenses.

Pebble and cobble conglomerate, primarily
quartzite and vesicular basalt; with a medial
2 ft. thick coarse grained to very coarse
grained light gray sandstone, stratified, flat

o very 1 omg_'l_e_cross_bpﬂﬁ-i ng

Medium light gray to brownish gray shale.

Zone Of thin calcarenites rich in fragments of
_ﬂ\fycnodonte newberryi, interbeédded w/calcareous

shales; equivalent to Bridge Creek Limestone
Member of Greenhorn Formation.

{section below not measured)




Measured section of Paguate Tongue (Xdp)
of Dakota Sandstone {Kd) and the lower part
of the Mancos Shale (Kml), in NE% NE%
Sec. 2 T 4N R 20W,

Cibola Co., New Mexico

Whitewater
Arroyo
Shale :
(section above here not measured)
open
marine Yellowish gray-grayish—orange, upper fine and lower
z 0 medium grained ss, with laxge brown oblated concre-
K tions; contains abundant Exogyra levis and
) Pychodonte cf. P. kellumi :
Qe Light yellowish gray-grayish orange lower to upper
off ghore & fige ggained ss,gbu¥rgweg and bioturbated neaxr
marine top. . .
Paguate 10 — -& Yellowish gray to grayish orange lowgr to upper
Sandstone . - fine grained ss, well cemented, massively bedded;
Tongue large burrows; sparsely fossiliferous with
g scattered Exogyvra levis.
20 — Light gray and light grayish brown upper very
5 . fine grained ss; with few scattered Exogyra
X 3 X xX ‘\levg_s . '
X XXX T ——
LT 7
outer shelf- -
marine 30 e Light gray sandy shale; uppermost 4 ft is
‘ . micaceous, sandy, bentonite. Selenite crystals
Lower part weather out of zone about 8 ft below top
Mancos Shale . indicated additional bentonite beds.
40w
AV -
50 — (section below here not measured)
transgressive-
marine Dakota

Sandstone
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: DESCRIPTION OF MAP UNITS
o

Tfl

A

Fence Lake Formation (Miocene?). Coarse sandstones
gmn_ur'_%nﬂmmmhm
|+ POO! “ma.h M“‘;ﬁ“ varies
White petrocalcic lenses occur throughout and
also as isolated patches on the surface.
stones are poorly sorted and rich in lithic
fragments including black, red, and gray volcanic
clasts and multi-colored quartz grains. The con-
qlﬂ“&!ﬂrﬂhuﬁ:k and
sache, il Gt S L B Ll
¢+ an quartzite, er te;
provenance is likel: thwlwimm
of Quemado. The unit is restricted to the higher
levels (sec. 35 and 36 T 5N R 20W) which are
underlain by the Moreno Hill Formation and Atarque
sm.ﬂumoumumm1m
'uuwurt::'quu' gy el
- surface ich it was
eposited, but at places exceeds 125 ft. (38 m).

Kmh Moreno Hill Forma ( Cr ] .
tion _ etaceous) Fluvial

1 m:“ﬂ tones,

- shale, i . Sandstones
are pale yellowigh brown to reddish brown, fining
upward lenticular units that range up to 40 ft
thick; both tabular and festoon cross bedding common.
mm»:mﬁmwwmmnqm
olive gray with carbonaceous zones that contain thin
coal beds; the thickest coal bed is 2 to 3 ft and lies
nmuttMtMmMu-n::r.M’m.
Exposures are limited to edge of Plateau in the
extreme northeastern corner of quadrangle, where
thickness exceeds 100 ft (30 m).

53
:
£

gra sandstone; generally well cemented with
subrounded to rounded grains, and poor to fair
sorting; thin to massively bedded with thin inter-
bedded shales at base. Exposures, limited to the
northeasternmost corner of guadrangle, show.the
Atarque to be composed of a lower, flat bedded,
very fine to fine grained sandstone overlain by

a coarser, more massive low-angle cross-bedded
sandstone about 25 ft. thick; these two units may
correspond to the lower and upper shoreface
sequence characteristic of regressive coastal
barrier sandstones such as this. The r Cross-
bedded unit is overlain by an 8-10 ft m sandy
shale which is in turn overlain by a 3 ft thick
burrowed (including Ophiomorpha), root penetrated,
1o Tnteeparied 0 o el e o

s ' na its lain
by a back barrier sandstone (after Molenaar, 1973).
Sharks teeth were collected from shoreface
facies in the NW4 Nw% sec. 31 T 5N R 19W. Thick-

ness, including marginal marine seauence at
about 55 ft. (17 .1?" -

Kmr Rio Salado Tongue of Mancos Shale (mu Cretaceous) .

Medium to dark gray and light sh brown marine
lhll:in:::;y shale, and ca . '

are to upper slopes of sandstone capped mesas
or plateaus and even here are commonly masked by

colluvium and landslide debris. In p . the white
or orange weather calcareous shale and calcarenite
zone that is equi to the Bridge Creek Limestone

m«mwmm-.tm—z.:m
approximately 25 to 35 ft above the ; it is
.tmaut.:t-wm thin bentonite beds, by the

t.higt Mool o~ SRl EaTar
shell fragmen

Soen in WL
The calcarenite
Ey SWy sec. 8 c

along with . @
limestone concretions; associated with the concretions

are the ammonites Mamn ites
over ne through a sequence of
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Kdt Twowells ar Cretaceous) .
d and
sure of
center of the la ' -hicknes ches 27 ft

Kmw Whitewater Arroyo gue of Mancos Shale :
Cretaceous) . m to dark gray ihl-lm.t
: 0C are large brown

calcareous concretions near base of unit, such

mediately below concretion
zone 41 . ﬁfl gl ] m mllﬂct“-
to

-five ft above base is an 18 inch thick white
weathering bentonite bed with several
more 1 . to 2 inch thick just above it; good
Wotwnboda ue!ﬂ-alﬁ.&
¥ sec 15, T 4N R 20W and in the sec 3
T 4N R 20W, but it may be seen at other localities
as well. The relatively large oyster Exogyri

Ml : timamamm“ :
. i of t about 60 ft (18.5 m).

Kdp Paguate Tongue of Dakota Sandstone (Upper Cretaceous) .
Yellowish gray to light grayish orange lower fine
to lower medium grained sandstone with a light
gray finer grained base that is 5 ft thick and
gradational into the underlying Mancos Shale Tongue;
overlying the basal fine grained unit is 11' of
massively bedded, well cemented, sandstone common-
ly with large burrows but only sparsely fossil-

ife with scattered a levis. A bioturba-
ted zone commonly overli S in turn overlain
by a 3 £t thick coquinoid zone with ' cf P.
and ra almost exclusively.
at section is NE%x NEk sec 2

T 4N, R 20W, about 24 ft, | stratigraphi
column of Kdp and Km1), oo .

dark gray u.-nauﬁ w and siltstone; base
louuy,thhutupomcbouqinmm“e. 2
along the walls of Perry Canyon. Selenite weathers
out of zone 6 to 8 ft below top; upper 4 ft composed
f micaceous, arenaceous bentonite. Thickness
difficult to establish, but v small exposure of
Dakota Sandstone (?) in stream in center of NEk
NEY sec. 2, T 4N R 20W ides a local datum for a

estimate of 25 ft (7.5 m).

Kml m_r:tdeQ(MM)- Gray to
almost

Kdm Dakota Sandstone, main body (Upper Cretaceous). The
marine, marginal marine, and non-marine rocks that
make up the lowest part of the Cretaceous sequence
h_ west-central New Mexico (Hook, Cobban, and Landis,
1980). Exposures in northwest corner of quadrangle
and in the adjacent Cantaralo Spring quadrangle
indicate a thickness in excess of 100 ft. A three

t division may be recognized as follows: (1) a
.ower _&:ml mgmi;:im. flat bedded and
cross zose sandstone, upper fine to
medium gnlmny up to 25 ft exposed; (2) a
middle paludal shale, 50 to 60 ft thick, con :
carbonaceous shale with very thin coal beds, and
thin-bedded fine grained lenticular sandstones that
range from several inches to 5 ft in thickness; and
(3) an upper part consisting of cross-bedded shallow
marine sandstones massive at base, overlain by a
sequence of interbedded fine grained sandstones and
sandy carbonaceous shales; the top of the massive
sandstone is marked by a pebble lomerate; the
interbedded fine grained zone conta burrows and
trails, and a fossiliferous bed containing %Luna
%E;' Pycnodonte sp. and small bivalves was T

N4 NE% NW4 section 1, T 3N R 20W; also g%mgg
cf. P. kellumi appear locally at the surface in

i » as in the SWk NWy section 36, T 4N R 20W.
The middle shale part, discussed under (2), may contain

more sandstone 'in southwest corner of guadrangle.

Rc Chinle Formation, undivided (Upper Triassic). Grayish
red to reddish brown and purple mudstone, siltstone,
and claystone with scattered lenticular beds of light
gray sandstone and conglomerate; individual lenses
display sharp color contrasts; mudstones commonly
mottled; many of the claystone units contain bentonite.
The nearly 240 ft of section exposed in southwest
corner of quadrangle is all assigned to the Petrified
Forest Member.
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