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Introduction

The Tedana Mesa 7,5 min guadrangle 1is northwest of
@uemado on the souUtheastern edde o©f tThe Salt Lake coal
field, This quadrangle contains the southeasternmost
exposures of the Cretaceous coalw~bearing rocks in the Salt
Lake field, The area covered Ly this study includes
portions of T. 3 Nes R. 16 and 17 W,, and T, 2 Ne, R. 16 and
17 W, (Fig. 1),

Access to Tejana Mesa quadrapgle is limited to two
well=majintained gravel roads out of Quemado; one going north
and NM=~32 going northwest to Salt Lake, The rest of the

roads in the study area are normal ranch roads,

Surface and mineral ownership

Six ranchers have patented surface rights on Tejana
Mesa duadrangle, making up 38,6% o0f the total landg
ownership. Federal lands make up a laryge percentage, 42.8%,
of the ownershlp, and the state holds 18.5% of the surface
rights on this guadrangle, Mineral cwnership on Tejana Mesa
quadrangle is dominated by federal ownership, 77.2%, WwWith
the state having 20,2% of the mineral rights and 2.6%
private minerals of the total ownership, Fig, 2a indicates

sur€ace ownership distrikbution and Fige 2b is nineral

ownership.
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Topography

surface elevatlons on Tejana Mesa guadrangle range f£rom
7,700 £t on the top of Mega Tinaja to 6,560 £t in the Largo
Creek area, Tejana Mega ls a major topodgraphical feature
orjented in a northyest~-southeast direction covering
approximately 25% of the guadrangle, Mesa Tinaja i1s another
topographic high in the study area with a relief of 600 f£t,
Three major drainage systems are on the quadrangles
Tejana Draw In the northeast portion of the study area,
Lopez Draw in the southeast part , and ©Largo Creek on the
southvest side of Tejana Mesa, All of these are ephepgeral
streams and are 4ry a great percentade of the year,
El Porticlito at the southeast end of Tejana Mesa is a
volcanlc neck. Mesa Tinaja and two high points to the

northeast and south of this point are also volcanic necks ,

Previous work

Little previous work has been done in the study area on
the Cretaceous coval=-bearing rocks, MaK, Shaler (1906)
delineated the Salt hake coal field in a reconnaissance
study of the Durango=Gallup coal £field, A reconnalssance
map in this area for the state geologic map was done hy Dane
and Bachman (1965) in which the Cretaceous rocks were mapped
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as Mesaverde Group. Foster (1964) wentioned the Cretaceous
rocks in Catron County in his discussion of this county’s
stratigraphy and petroleum potential and noted the occurence
of coal in this strata, Recently the U.5. Geplogical Survey
has proposed the name "Moreno Hil) Formation® (McLellan, and
others, 1983) for the c¢palwbearing units which outcrop north
and west of the Tejana Mesa quadrangle, This proposed name
Is a result of a cooperative mapping project of eight
gquadrangles north and west of the study area by the U,S5,
Geological Survey Coal Branch and the New Mexico Bureau of
Mines and #ineral Resources . The Cretaceous units
ocutcropping In the study area are equlvalent to the
Moreno Hill Formation,

Hore work has been done on the Tertiary units in this
area, Willard (1959) degcribed the Baca anda  Datil
Formations and the basalt flows in northern Catron County.
Snyder (1971} and Johnson (1978) both did detalled studles
on the Baca Formation in west=central New Mexico. The most
recent work concerning the Baca Formation and the Cretaceous
contact and 1its uranjum potential has been done by
Guilinger(1982) which included the northeast portion of the

Tejana Mesa quadrangle,



Scope 0f study

This report is to provide a geclogic map of the Tejana
Mesa quadrangle with emphasis on the CretacCeous c¢oali~bearing
seguence in the area, This work further delineates the
southeastern portion of the Salt Lake ¢oal fleld and extends
the known q?al-resource potential of the area south of the
Fence Lake 1:100,000 map done by the U.5, Gelogical Survey
and the New Mexico Bureau 0f Mines and Miperal Resources,

The report is based on f£lield mepping of the Tejana Mesa
7.5 min quadrangle and subsequent drilling for subsurface
stratigraphic data. Coals penetrated in drilling were

collected and tested for gquality.

Structure

Structurally, the area shows wminor flexures and
northeast faulting in the area of Mesa Tinaja extending
towards Tejana Mesa and Into the Largo Creek area, The
general dip of the rock units in the study area is to the
southeast and averages 3-8 dedgrees, An antlcllnal feature
in the northern half of Tejana Mesa extends onto the
southern portion of Cerro PFriete auadrangle, The flexure
has an east-west to northeast-southwest trend and is
plunging to the east, The general dip on the south limb of
the anticline 1s 4 degrees to the southwest,
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Along the edge of Tejana Mess are several slump blocks
and areas of minor faalting, 2 small northeast=trending
dike ocgurs on the northeast side of Mesa Tinaja, but no
major faulting occurred adjacent to thils intrusion, A large
system of faults and volcanic intrusions exists along a
northeast~trending 1line including El Porticito and Mesa
Tinaja extending north to Veteado Mountain. The southeast
portion of Tejana Mesa is faulted along this northeast

trend,

Cross sections

Twa cross sections were drawn to show the structure in
areas where c¢oal was seen In outcrop or evident £rom
drilling in the study area, The locations of the ¢ross

sections are shown on the accompanying geologic map,

Section A=-Af= (Fig, 3} is located in the Largo Creek
area ¢of the quadrangle oriented in a northwestwsoutheast
direction, parallel to the general structural d&ip of the
area, At the northwest end of the c¢ross section the middle
member of the Meoreno Hill Formation is projected from an
outcrop on the adjacent Lake Armijo 7.5 min guadrangle, The
1.5=£t coal is projected Inte the cross section from the
outecrop indicated on the geoclogic map, The angle of dip 1is
less than one degree on the northwest end of the ¢ross
section, but changes to three degrees on the other side of
the fault, iIndicating that some tilting Iis associated with
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the faulting, The fault is not seen on the surface because
of the valley f£ill but is indicated by the re~occurence of
the mlddle Moreno Hill Formation In outcrop, From outcrop
the nortnwest side of the fault is apparently downthrown

with respect to the szoutheast side with & displacement of
330 f£t.

Section ﬁ-s’ﬂ (Fig, 4) 1s located on the eastern edge
of the Tejana Mesa with two drill noles projected into the
line, The cross section is parallel to the general strike
of the area, No faulting is evident in the area of the
cross section, In the twoe drill holes, the Baca=upper
Moreno Hill Formation contact ls iIntersected, Two thin
coals of the upper Moreno Hill Formation were found in drill
hole 216=9~1 and one ¢oal in drill hole 216=3=%, Although
the middle Moreno Hill Formatlon was not reached in these
drilli holes, the upper member is known to be thick in this
area; therefore, thege coals are assumed Lo be not part of
the twlilight zone (Roybal, Campbell 1981) and probably
represent a stratigraphically higher coal zZone,
Descriptions of the cuttings and geophysical logs are

included in appendix A for these twoe holes,

Igneopus rocks

Tejana Mesa 1ls covered by an olivine basalt flow that
averages 40 ft in thickness. The southeastern part of this

10
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!
mesa is covered by a more scorlaceous part of the £flow,
indicating a volcanice neck, and stands out dramatically on
area) photographs because of its red-=brown color.

Extending from Tejana Mesa in sec. 5, T, 2 N,y R. 16 W,
is a breccia consisting of angular basalbtic fragments and
rounded calcareous sandstones of the underlying Patil Group,
The angularity of the velcanic materlal indicates a
closeness to the source, This brecgla 1s cemented by
botryoldal calcareous material that has been percgolated
through this detrital deposit, probably by dround water,

Another breccla occurs In sec, 5y Te 2 Ney R. 16 W,
coning off of Telana Hesa £rom the area of the scoriaceous
basalt flow, Thls pbreccia consists of fragments of scorla
and other 1lithic f£ragments and is cemented together by
tuffaceous materlal. These f{wo breccias are concentratad at
this poilnt of the nmesa and flow in a northeast direction,
The basaltic breccia f£lowed further £from the source and
possibly was parf of a mnud flow caused by the volcanlic
activity,

Mesa Tinaja is capped by a basalt £low which is
probably of the same age as the flow on Tejana Mesa, An
clder flow occurs below the cap rock on Mesa Tinaja and caps
the small knoll south of Mesa Tinaja, Several necks in the
vicinity of Mesa Tinaja as well as a small northeaste
trending dike appear to be older than the cap rock of Teljana
Mesa,
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Small patches of in=place volcanic basalt southwest of
Mesa Tinaja overly a gray to pinkishwgray calcareous lithic
sandstone of the transitional =zone between the Datil
volcanic sediments and the Baca Formation, A ¢hin sijiver of
basalt caps a siump block located on the north side of the
ridge between the two mesas and uncomformably overlies a
thin section of the same sandstone,

Flows on Teljana Mesa guadrangle are reported to bpe
of late Tertiary or Quaternary age (Fosteyr, 1964, No
specific age has been assigned to these volcanics and no

radiometric work iIs known Lo have been done on these rocks,

General stratigraphy

Eight mappable stratigraphic units are exposed in
the study area ranging in age from @uatérnary to Cretaceous,
The Quaternary units are alluvial valley £il1l and volcanics
covering the prominent mesas: Tejana Mesa, El perticito, and
Mesa Tinaja, whlch are classified as Quaternary/Tertiary in
age, The Datil Group volcanic sedimentary facies and the
Baca Formation sedimentary units are of Tertiary age, The
Cretaceocus units are the three members of the Moreno Hill
Formation, Fig, 5§ is a ¢eneralized stratigraphic column
for the study area,

13
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Tertiary stratigraphy

The DPatil volcanic sediments unconformably underlie
Quaternary/Tertiary basalt £lows in the northern portion of
the guadrangle, The unit is thin (20=80 £t) in this region
and has a gradatlional contact with the underlying Baca,
Directly underneath the basalt flow, the Datll sediments are
tuffaceous with pebbles of andesite and guartzite in the
matrix. The majority of the Datil Group in the study area
is made up of gray to plnkish=gray, £ine~grained, lithic
arenites, Predominant 1lithic fragments are andesites,
quartzites, and limestones, Grains are subangular to
subrounded in the sandstone which can be highly cemented by
calcareous cement or £riable, within tﬁe Datil unit,
vertical and horizontal variation ranges from £ine=grained
sandstone to lenses of pebble and cobble~slze material in a
finer grained, sand~sized matrix, This unit has been
interpreted as Fehce Lake Gravel (Gullinger,1982), but I
disagree because of the minor percentager, mostly in thin
conglomeratlic lenses, of cobble material within the entire
unit, Cobble material is a dominant feature of the Fence
Lake Gravels. In the Fence Lake Gravels, basaltlc material
is predominant which is not the case here,

Patil] sediments grade inte the sedimentary seduence
of the Baca Formation., The Baca consists of a sequence of
red«brown to maroon wmudstones and siltstones, gray to pink=
gray., arkesic sandstones, and pebble conglomerate, The base
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¢f the Baca is generally determined in the study area by an
erosional contact at the base of a loosely cemented
conglomerate of highly rounded, red, purple, and dray
quartzite pebbles , rounded 1lithic f£ragments of the
underlying (retaceous sandstones, and pileces of petrifieqd
wood from the Cretacegus , The conglomerate is poorly
cemented and thin (6 inches-2 £t) and is often recognized by
the lag gravel of quartzite cobbles covering C(retaceous
Quterops, In many areas, because the Cconglomerate Iis
non-exXistent, the contact between the Cretaceous sediments
and the Baca 1s deterwined by the occurence of red-brown to
maroon nmudstones, claystones, and siltstones, In the
noxrtheast portion of the study area, this c¢ontact can be
difficult to determine because of oxidation of the upper
part ¢f the Woreno Hill Formatlon due to a paledsol;
however, the contact cap be determined by looking ¢losly at
the sandstones,

The sequence of fine=grained sediments in the lower
part of the Baca Formation ranges in thickness from 60 fo
100 £t and is well exposed Jin the northeast portion of the
quadrangle, The mudstones, slltstones, and claystones show
some parallel bedding and burrowing, but are generally
without structure, #ithin this fine~grained sequence are
thin friable sandstones and conglomerates, indicating a
rapid and relatively short=lived change in environment, The
thange from a low-energy fluvial environment to one of hilgh
energy indicates a time of £flooding in a generally dry
climate,
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Above this finewgrained materlal are several sandstones
in a seguence 60~120 £t thick exposed along Tejana Mesa and
the ridge east of Mesa Tinaja. The lowermost sand is a
yellow~gray  subangular to  subrounded, medium to
coarse=gralned, arkosic sandstone, . The unit lacks internal
structure in the upper part of thils 20~40 £t sand, but
contains rip up clasts of the underlving mudstone at the
base,

Another sand In this sequence of the Baca Formation is
a gray subangular to subrounded, medium to c¢oarse=grained,
arkosic sandstone, This sandstone shows himodal
characteristics: quartz, feldspar, and biotite grains are
predominantly medium grained, the jasper and quartzite are
coarser drained, Calcarecus cementing within the unit
varles, from friable to well cemented, The gray sandstone,
which 1s laterally extensive with a thickness up to 60 £t on
the Tejana Mesa dguadrangle, shows a fining upward sequence
in a generally massive sand upit. 7The presence of
sandstones is indicative of a higher energy environment with
larger material being transported, The unweathered state of
the constitiuents and the lack of internal bedding indicate
a period of rapid deposition .

Conformably overlving the gray, arkesic sandstone in
the northern portion o¢f the quadrangle in Tejana Mesa and
the ridge between Mesa Tinaja i1s a wuch finer gralned, pink=
gray, lithic sandstone, This sandstone appears to be the
transition zone beltween the Baca Formatlion and Datil Group
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because of the shift to predominantly lithlc components and
the highly cemented tuffaceous (?) nature of the unit. This
sandstone is dlrectly pelow the volcanic breccia and below
the basalt block along the ridge from Tejana Mesa to Mesa
Tinaja. DOutcrops of this transition Zoene are indicated on
the map as Td/Tb.

In the southern third of Tejana Mesa, the gray, arkoesic
sand is overlain by angther seguence of fine~grained, red-
brown to maroon mudstones and siltstones. This part of the
Baca 1is at the most 20 £t thick and represents a return to a
low=energy, drv environment similar to that represented by
sediments at the base of the Baca Formation in this area,

Spnyder (1971) and Johnsen (1978) indicated that source
areas for the Barca sediments £rom the northeast to the
southwest are the Defiance and Zunl Uplifts, and the
Mogollon Highland, This interpretation is based on the
presence 0f guartzite and granlte <c¢obbles in the Baca
congiomerates, Johnson (1978) postulates this area to be

part of the gdistal~fan facies of the Baca Formatlion,

Cretaceous stratigraphy

The Cretaceous coal~bearing Seguence in the study area

is tentatively named the Moreno HLll Formation by the U,S,

Geologicgal Suréey (McLellan and others, 1983), The

formation is divided into three members: the upper Moreno

Hill, a siltstone/ <claystone unit wlth a few friable
18



sandstones and chanpel sandstones; the middle Moreno Hill, a
persistent £iuvial sandstone: and the lower Moreno Hill, a
sandstone/mudstone seguence. Maximum thickness of the
entire Moreno Hill Formation is 920 ft, The members are
designated Kmhu, Kmhm, and Kmpl on the accompanving geolegic
map »

The lower Moreno Hill Formation in the study area is a
maxinmum of 140=160 £t thick. Outcrops of the lower unit are
predominantly channe) sands and crevasse splays that grade
laterally into siltstones and mudstones, Sands are well=
sorted, well=rounded, fine to medium~grained sandstones of
predominantly gquartz (90~95%) in & siliceous cenent,
Secondary minerals in the lower sandstones are weathered
feldspars that make up the remaining portion of rock
copstituients., S1ight amounts of hiotite and other mafics
occur but are are rare (» 0,5%), Channel deposits that are
10=25 £t thick show trough c¢rossbedding, The top 6 inches
to 1 £t of these sands often have Iron stalning, giving a
characteristic iron cap on a yellowwmgray sandstone, The
maturity of the constituients of the channel sands ilndicates
a stream environment with a Jlow gradlent and the at some
distance from the source of material,

Above and below the channel sandstones and laterally
adjacent to crevasse splays of the lower Moreno Hill member
are silltstones and mudstones, Several organic=rich graye
brown, and black mnudstones ocour within this seguence,
Brown mudstones have a large amount of coallfied plant
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fragments and often are found assoclated with a coal sean,
These deposits are indicative of an anaerobi¢ environment
needed to produce coals, Lateral transition from crevasse
splay to siltstones and wmudstones Indicates a £loodplain
environment,

Coal beds occur in this seguence, The rabblt coal
zone is within 60 £t of the base of the middle sandstone
unit of the Horeno Hiii and outcrops in the study area in
sec, 21, Te 3 War R, 17 W,, The rabbit zone is recognized
further north on the Cerre Prieto and The Dyke quadrangles
(Roybal and Campbell,i981), There the <¢oal outecrep Iis
approximately 20 £t below the middle member and has ohe
tonstein. This seam can be traced for 1/4 mi before it dips
into the subsurface. The coal is 0.9 ff thick above the ¢
ineh tonstein, Below the parting, 0,75 £t of shaley c¢eoal
occurs overlying another 0,75 £t seam of coal, A lower coal
zone, the <cerro prieto gzone, in the lower member of the
Moreno Hill Formation and 150 ft below the middle member 1Is
not exXposed in this area, but is probably near the surface
in the northern portion of the guadrangle,because of the
gentle southeast dip of the beds,

The mlddle member of the Moreno Hill Formation is a
medium to coarse~grained, subanglar to subrounded, fluvial
sandstone, 7The middle unit consists of fluvial, coalescinge-
channel sands, predominantly of quartz (85%) with relatively
unweathered plagioclalse feldspars (15%) 4 This
grain=supported rock is poorly sorted with little or no clay
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te silt fraction , The mwmlddle sandstone unit is
predominantly massive to planar, trough=crossbedded
pinklsh=~orange to gray sandstone that varles in thickness
from 40 to 60 ft, Characteristically this nonfriable
sandstone c¢ontains iron concretions that vary in size from
0,5 inches to 3 inches diameter and are more abundant in the
upper portion of the unjit, The lower contact is ergsional
wlith the lower Moreno Hill formation. |

The overlying upper Moreno H1ill consists of a thick
sequence of silty sandstones, siltstones, c¢laystones and
thin coals, This seguence has greater exposure (700 £t) in
the study area than to the north due to fthe general
southeast dip of the peds, The contact between the middle
sand and the upper unlt 1s erosional and often a c¢hannel
sand simllar to the lower unit overiles the middle unit,
Predominant, ledge~forming sandstones within the upper
member are concentrated within the f£irst hundred feet apove
the middle member, These troughecrossbedded sandstones of
fine to mediummgrained material are predominantly dJquartz
(95%) with a siliceous cement, sandstones show iron
staining in the top 0,5 ft=1 £t of the outcrop. Above these
channel sands, sandstones are yellow, gray to eolive~gray,
siltys and very friable, &8]llty sandstones are subangular to
subrounded, medium to fine=grained, quartz~dominated with
highly weathered feldspars going to clay. Yellow, gray, and
ollve claystones and siltstones make up a majority of this
upper member, indicating a drier epnvironment than when the

21



underlying Moreno Hill was deposlted, Occasionally, coals
occur in  this upper unit, Two coals were penetrated in
drill holes done by Wew Mexico Bureau of Mines and Mineral
Resources and one coal crops out, Because both drill holes
penetrated the Baca/Moreno Hill contact but not the middle
Moreno Hill member, they are discussed with respect to tfthe
Baca contact, DPrill heles are numbhered by township range,
section, and number of holes in that sectlon; i.e. 216=3=1
is in T. 2 N, Rs 16 W,, sec, 3, £irst drill hole in that
section,

In sec, 9 Te 2 Nuy Re 16 W.y, a 2.5 £t coal in the upper
Moreno Hill was penetrated 17.5 £t below the Baca contact,
In the same drill hole, a 1.0 £t c¢oal was found 52.5 £t
below the base of the first coal, In sec, 3, T, 2 Nes Ro 16
Wer a 1.5 £t coal 15 112 £t below the Baca contact, These
two drill holes are represented in cross sectjon BB’ and
have been projected into a Jline parallel to strike, The
lower coal in 216~9=~1 and the coal in 216=3=1 appear to bhe
the same coal zone, The larger coal In 23i6~9=1 appears to
be channeled out by a sandstone present in 216=3«j,

The c¢oal outcrop in the upper member occurs in a Kknoll
in sec. 10, T, 3 N,, Ry 17 W, The coal is 1,5 £t thick here,
but because of the faulting capnnot be proiected to the
south, This c0al 1is projected Iinto cross section A-A’ which
is a line parallel to dip, This coal seam would be
equivalent to a seam in the twillight 2Zone which is
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approximately 50~100 £t above the middle member of the
Moreno Hill and consistg of 1i=3 coal seams(Royhal, Campbell,

1981) recognized to the north of this study area,

Ceal guality

Coal=quality analyses for Btu, ash, and moisture were
run on two coals in drill heoles 216~9=]1 and 216=3=1, The
analyses are 1in the same range as analyses for coals in
other areas of the Salt Lake c¢oal field , but differences do
exist. Btu values for the twoe c¢pals (11,306 DBtu/lb and
8,294 Btu/lb) are at the upper and lower limits of the
standard~deviation range (+/=) for other analyses iIn the
area (9,660 Btu/lb +/=1,516), Moisture content of these
ccals are 7,3% and 10.3% compared to the average moisture
content of 4,9% +/~3,1 of other coals In the BSalt Lake ¢oal
field. Ash content is Jlower (i1.6% and 17.,4%) than the
average (21.8% +/= 11,0%) for other analyses and iIs at the
low end of the standard deviation range for ash. Using the
average sulfur coentent of Salt Lake coals, the rank, based
on mineral matter free Btu/lb, is high volatile C bituminous
and subbituminous C respecgtively for the c¢oals analyzed fron
Tejana Mesa., The overall environment of deposition for the
upper Moreno Hill 1ls drier than the lower member, therefore
the organic sulfur content should be lower in the upper
member, raising the MMF Btu. Sulfur of a detrital or
bacterial nature may ipcrease the sulfur content of the

23



coals, but analyses are neeéded to determine if these factors
are significant, Fige 6 shows data for the drill hole
samples on Tejana Mesa and the average for ceals in the Salt
Lake field, A comparison 0f coals from above the middle
member ¢of the Moreno Hill Is not available because of a lack

of data from this zone north of Tejana Mesa guadrangle,

Goal resources

Coal resources are pased on Information acquired during
the course of this project on both subsurface and outcrop
data, Average thickness of upper Moreno Hill Formation coals
is 1,8 £t, with a standard deviation of +/=0.5 £t. These
¢coals are thinner seams than those found Jjust north of the
Tejana Mesa quadrangle, The thicker ceoals are in the Jower
member of the Moreno Hill Formation and have greater
economic potential. Measured and indiCa%ed coal=resource
flgures are based on 1B00 tons/acre ft for bituminous coals
and were figured according te U,S, Bureau of Mlnes=y,S,
Geolouical Survey Prof. Paper 1450=B, Total
strippable~=coal resources for Tejana Mesa quadrangle are
34,7 million tons, 22,5 nmilllon tons of which are within a
20:1 stripping ratio. Fig. 7 shows a breakdown of the coal
resources by township and range, Areas of coal potential
indicated by outcrop and drilling data are concentrated in
the three major dralnage areas of the dquadrangle, The
outcrop of coal under the middle HMoreno Hill sandstone in
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Fige 6. Analyses for ccals inh the Salt Lake field

in comparison to coals on Tejana Mesa guadrangle

Analysis for Salt Lake field

avd. S.d, max
Prox, Moisture (1B) 4.9% 3,09 10.86
Prox. Ash (31) 21,.8% 11.0 49.6
Btu/lb (33) 9960 1516 11786
Analysis for Tejana Mesa gquadrandle
216=3=1 140~145 £t 216=9=1 30=35 £t
Prox, moisture 73 Prox, molsture
Prox, ash 11,6 Prox, ash
Btu/lb 11306 Btu/lb
MMF Btu/lib 12945 BME Btu/lb
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min,
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¥Fig, 7. Coal resources for Tejana Hesa guadrangle

by township and randge (in millions of tons)

Depth catedgory
0=150 £t
0=150 £t

150=250 £¢
0=150 ft

Total 0=150 £t

Total 150~250 £t:

T2N Rlew
T2N R1ITHW
T2N R1TW
T3N R1TH

Township=Range

Measured

0,77
0.68
0,34
2,27

31,61 million tons

309 million tons

Total stripping at 2¢31 ratios
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Measured

2,70

Indicated
6417
5,42
2.7%

16,29

indicated
19,75

Total
6,94
6,11
3,05

18,56

Total

22.45



sec. 21, T. 3 ¥, R, 17 W. and the general geology on the
northwest corner of the guadrangle indicate the possibility
that thicker <c¢oals of the lower member are close to the
surface in this area and on Lake Armijo, the guadrangle west

of Tejaﬁa Hega.,

Conclusions

Tejana Mesa qguadrapngle has a large amount of exXposed
Moreno Hill Formatjion Cretaceous overlain by Tertiary
sediments and volcanic sediments that are capped by
volcanics of Quaternary/Tertiary ade. The extent of the
Morenpo Hill outcrops is further to the southeast than
previously thought, Most of the exposed Cretaceous rocKs
are part of the upper membher of the Moreno Hill Formation, a
sequence of siltstones, silty sandstones, and a few thin
(1.5 £t) coals, These c¢oals because of their thinness,
probably do net have econonic significance at this time, The
fact that the upper nmember is qulte thick also becomes an
obstacle in considering the lower menber coals. Possibly
that the upper Horeno Hill 1is not as thick on the south side
of the northeast~trending fault zonejif this is so0, the
lower Moreno Hill coals would be within the 250 £t of the
surface, More drilling is needed to determine the validity
of this assumption,

The presence of several volcapic necks apparently of
different ages and faulting in this duadrangle may
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complicate the structure more than what is seen In outcrop.
More drilling on beoth sides of the fault area would indicate
the extent of the faulting and its effect on the

goal=bearing Moreno Hill Formation,
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Appendix As Drill Hole Descriptions
from Cuttings and Geophysical Logs

Hole no., 216«3=~}

Location 2600 E,., of W, line
4750 He of S5» Yine

County: Catron

Quadrangle: Tejana Mesa

Water: Water well

Township 2N, Range 16W. Sec.3
Elevatlion 7030 ft
Mineral Ownership:
Total Depth 263 ft

Federal

Data geophysical logs= gamma(api, c¢ps), density (gm/ecc), resistivity
(ohm/m), caliper, porosityr s.p.{mv}, neutron, resistance (ohms)

Formation Depth

Baca Formation 0.0=7,.5
TeBm30,.0

Moreno Hill Fm
upper member

30,0=-35,0

35,0=41,5

41,5-45,5

45 5505
50.5m=54,0

54,0=60,0

O, Qw65 ,5

ft

£t

ft

£t

£t

£t

£t

ft

£t

PDescription

Sandy siltstone, grsy brown,
coarse=medium grained,cal=
careocus cement.,

Silty sandstone, brown,very
fine~very coarse, subrounded
vYery poorly sorted,

Sandy siltstone,yellow brown,
vyery coarse~goarse grained,
calcareous cement,

Sandstone, vellow gray,fine
sand=~5ilt, angular, calcar~
aous cement,minor goal,

Silty sandstone,yellow gray,
fine sandmsilt,moderate sortw
ing,angular,calcareous cement,

Sandy siltstone,yellow dgray,
fine grained, iron staining,

Siltstone, light gray, mica=
ceous,

sandy sliltstone, light gray,
light gray, coarse~medium
arained, minor coal fragments,

allty sandstone, yvellow brown,
coarse sand-~silt,very poorly
sorted, subangular.,



£6,5=60,5

693,5~79,0

79.0“87.5

87.5=94,0

94,0 115,5

115,5=121,

121,0=136,

136,0=~140,

140,0=142,

142,=143,5

143 95-152!

152,0~169,

169,0~176,

176,0~187,

187,.=189,5

189,5~196,

ft

£t

£t

£t

ft

ft

£t

ft

ft

ft

ft

ft

£t

£t

ft

£t

Claystone, light <ray, inter-
bedded mudstone, Ilron
staining.

S1lty sandstone, grays very
coarsewcoarse sand, very
pooOrly sorted,

Claystone, olive gray, minute
coal fragments.

Mudstone, light olive gray
¢coal fragments,

Slltstone, ollve gray, coal
fragments.,

3iltstone, nmedium light grav.

Mudstone, llght ollive gray,
Sandy from 122,5=-123,5 £t
coal fragments.

81lty sandstone, light gray,
fine sandw~silt, subangular,

Mudstone, ollve gray, toal
fragments.

Coal

wudstones ollive gravy, coal
fragments,

Mudstone, light gray, coal
fragments.,

Siltstone, olive gray, coal
fragments.

silty sandstone, light olive
gray, fine sand=silt, subang=
ukar, poorly sorted, mica,.

Sandstone, liaght olive gray,
fine sand~silt, angular,
poorly sorted,

Sandstone, llght gray, medium
sandm=silit, subangular, very
poorly sorted,



196,=202,5

202,5=212,

212,=222,0

222,7231.5

231,5-245,

245,0=249,

249,~254,5

254,5=259,5
259,5~264,5

£t

ft

£t

it

£t

ft

ft

it
£t

Silty sandstone, light gray,
medlum sand~silt, subangular
very poorly sorted,

Sandstone, clive gray, medium
sand=silt, subanglar, very
poorly seorted, mica.

Siltstone, olive gray,
angular, coal fragments,

Mudstone, olive gray, angular
coal) fragments,

sandstone, light gray, f£ine
sandmsilt, subangular=subw=
rounded, poorly sorted,

$ilty sandstone, light gray
coarse sand~sllt, subangular
very poorly sorted,

Mudstone, olive gravs, minor
coal fragments,

Claystone, light olive gray.

Mudstone,light olive aray,
coal fragments. TH



Hole no, 216=9=}

Location 1190 E, of W, line
2000 N, of 8, line

County: Catron

Quadrangle: Teiana Mesa

Water: Water well

Townshlp 2N, Range 16W, Sec,9
Elevation 6940 £t

Mineral Ownership; Federal
Total Depth 175 ft

Data geophysical logs~ gamma(api, c¢ps), density (gm/cc), resistivity
(ohm/m), caliper, porosity, s.p.{mv), neutron, resistance (ohms)

Formation PDepth

Baca Formation 0.0w5,0 £t

5.0=10,0 £t

10,0~14.0 £L

Moreno Hill Fm 14,0=17,.5 £t
upper nembher

17;5”2445 £

24,5=29,5 £t

2915“31,5 fe

31.5'34.0 ft
34,0=34,5 £t

34-5“41.0 £t

41.0~44,5 £t
44,5=49,0 ft

49QG“52|0 ft

Pescrirtion

8ilty sandstone, medium brown
vVery coarse~coarse sand, cal=-
careous cement,

§ilty sandstone, medium brown
coarse sand=coarse silt,sub=
angular, coal fragments,

sandstone, medium brown, very
coarse~£fine sand, subanqular,
very poorly scrted,

Sandy siltstone, light olive
gray, coal fragments.,

Silty mudstone, oalive gray.,
coal fragments,

sandy mudstone, o¢live gray.
coal fragments,

Claystone, ollve gray, ¢oal
fragments,

Coal,

Claystone, olive dgray, coal
fragments.,

Mudstone, brown grav., coal
fragments, iron staining,

siltstone, medium grav.

Silty sandstone, light gray,
mediup sand=medium silt, sub=-

Silty sandstone, medium=~
light gray, medium sand~medium
silt, subangular, cemented.



52,0=81,5 £t 5ilty sandstone, light gray,
medium sand=medium silt,

angular,

61.5=69,5 ft siltstone, light gray, coal
fragments,

69.5=78,5 £t 8iltstone, light gray, mica=
ceous, ¢oal fragments,

T8.5=81.0 £t Clayey siltstone, medium
light gray, coal fragments,

81l,0~84.5 Ft Siltstone, light gray.

84,5-86,5 £t Clavstone, ollve grav.

85.5"'8'7;.5 ft COal,

87.5"93,5 £t Sandy mudstone, light olive
gray, minor coal,

93,5=104,5 ft Sandy slltstone, light olive
gray, coal fragments,

104,5=114,5 £t HMudstone,y drave.

114,5=122,0 #t Sandy slltstone,

122,0=125,5 ft Claystone, olive gray, coal
fragments.,

125,.5=128,0 ft 8ilty sandstone, light gray,

fine sand=~coarse silt, sub=-
angular, moderate=poorly sritd

128,0~131,5 £t Claystone, olive grav.
131,5~134.5 1t Sandstone with mudstone, light
gray, subangular, very poorly
134,5~139,0 Claystone, olive gray,
139,0=148,0 £t Sandy siltstone, light olive

gray, coarse sande-coarse sllt
subangular, very poorly sritd,

148,0-153,0 ft Sandy mudstone, light olive
grayy fine-very £ine sand.



153,0 155,0 £t

156,0~157,5 £t

157,5=165.0 £t

8ilty sandstone, yellow bro™n
coarse sand-goarse silt, sub

Mudstone, olive gray, coal
fragments,

5ilty sandstone, light gray,
very fine sand-coarse silt,
subsngular, moderately srtd,
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