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INTRODUCTION

The area of study in the Salt Lake coal field covers portions
of Townships 3, 4r 5, 6, 7 North and Ranges 15, 16, 17, 18, 19
West, Cretaceous rocks overlie an area of approximately 1000 sg
miles and are exposed over 800 Square miles, with coal bearing
strata present over an area of approXimately 400 sq miles, Figure
1 shows the general location of the Salt Lake coal field and its
geology, Work by Mcflellan et al (1981) have placed the
coalwbearing Cretaceous rocks in the Moreno Hill Formation, The
oldest unit in the area is the Triassic Chinle Formation, while
the youngest Is a basalt f£low dated at 1.3+/#,23 my (Laughlin),
Figure 2 is a generalized composlte geologic ¢olumn for the Salt
Lake coal field, based on both outcrop and subsurface data,

The surface of the central portion of this £leld, ap area
conprising elght gquadrangles(see £id, 1), has been mapped Jointly
by the U.5,G,5. Coal Resources branch and the New Mexico Buresau of
Mines and Mlneral Resources, In addition to this surface data,
geophysical logs from 62 drill holes were cbktained, Thirty=three
of these logs were from holes drilled by the New Mexico Bur,
Mines, the remaining 29 logs have been obtained £rom private
companlies, Prill hole summary sheets for these holes are given in
Appendix I, The purpose of this repert Is to evaluate these logs
to determine the regional structure, coal resources, and trend of
the ¢oals of the Salt Lake coal field,

The majority of the holes drilled by the U,S5,G.5, and the
NMBMEMR (25) were drilled on two guadrangles, Cerro Prieto and The
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Dyke, The remaining eight  holes were drilled on  three
quadrangles, Rincon Honde, Fence Lake and Fence Lake S,W, All
holes were logged geophysically, for both coal and stratigraphy,
The logs run were natural gamma, density, reslstivity, resistance,
caliper, 5P, and neutron, Cuttings £for all heoles drilled by the
NMBMEMR were collected at f£ive~foot intervals, The coals were
picked on the basis of low density (less than 1,8 g/¢c¢), 1low
gamma, high resistivity, and high neutron,

Drilling penetrated both Tertiary and Cretaceous strata, The
units penetrated are; rence Lake Gravel (Tertlary); Moreno Hill
Formation; Atarque Formation; and Rio Salado Tongue of the ManCos
Shale, These units have c¢haracteristic log signatures and are
readily recognized in subsurface,

The youngest unit penetrated, other than Quaternary alluovium
is the Fence Lake Gravel (Tflg), This unit consists of large
basaltic boulders (up to 2 £t in diameter), and smaller clasts of
rhyolite, chert, petrified wood, and Cretaceous sandstone
fragments, in a calcareous sandstope matrix, None of these
constityents of the Fence Lake Gravels are high in potassium,
uranjum, or thorium, therefore have a relatlvely lov natural caMma
reading €60 apl), The density log shows large  extremes
(1,2»2,89/¢cc) for tWwo reasons, the varlation in the densities of
the different components, and the porous nature of the sandy
matrix, The compactness of the basalt and the rather
unconsolidated nature of the matrix resuvlts in large f£luctuations
of the c¢aliper 1logs which to a degree are reflected In the bulk
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density log, The resistance Is high, as would be expected from a
calcareous conglomerate, The Fence Lake Gravels are best shown in
drill holes 519=21=1 and 517«31~1, These two holes penetrated 92
£t and 46 ft of Fence Lake Gravels, respectively, These are the
only holes that penetrated the Fence Lake Gravels in which Vater
was present to the surface thus making the electrlcal leogs valid
within the interval in question, Five other holes (418=11={,
519+19=1, 518=31=1, 518=29~1, 518~33~1 ) penetrated the Fence Lake
Gravels, however, no water was present for logging, s¢ the
electrical logs were not run, The thickest sectlon of Fence Lake
Gravel penetrated was 92 £t 1in hole 519=~2i=1, while the thirnest
section was 25 €1 in hole 518=31=)1, No trend in grain size or
readily subdividable units were observed from the logs,

The Fence Lake Gravel overliles the Crefaceous Moreno HI1LI
Formation, This unit 1is a series of f£luvial channels, crevasse
splays, and £loodplain deposits, The Moreno Hill Formation can be
divided into three units, based on both outcrop and subsurface
data. The upper unit consists of mudstones and claystones, with a
few channel sands, The middle unit is a sandstone seguence,
consisting of coarse~grained sand, with no matrix, The lower
Moreno Hill Formatlon {s dominated by £luvial channels, with
gcrevasse splays, dark=gray muadstones/claystones, and coals., The
lower sands have a silt and clay matrix, with a graln size less
than that of the middle sand. FEach of these units will be <dealt

with separately,



The upper Moreno Hill (Kamh) contains very £few chanrel
sandstones, and 15 dominated by nudstones and claystones, with
some carbonacequs shales and a few thin coals. Holes BiT=31i-i,
518=28=1, 518=31=1, 518-29~1, 518~33~1 penetrate the upper Moreno
Hi1l Formation, 0f the drill data 1listed in appendix I the
thickest section of upper Moreno Hill i1s found in 416=27=1, 250
£t, and the thinnest section is 1in 518=33~-1, 30 £t, The VUpper
Mereno H1IMl1  Formation exhlelts several . characteristlc log
signatures, The resistivity 1s generally very Jlow, 6=20 obm/m,
indicating a dominance of £inewgrained materials (shales,
mudstones, and claystones). The gamma £or the shale seguence is
approXimately 100 api, The density 1log reading, 2,3 g/¢c ghould
be higher than that found in the Jlower unit due to the lack of
organic materlal, Due to the effects of hole diameter on the
density log the density reading is not as accurate as the oabma
log, which is not as sensitive to the hole dlameter,

The middle sandstone o0f the Moreno HI1ll Fermation (Kmmh) 1is
penetrated in several different holes, The mlddle sand 1ls present
in all of the cross sections., The heles shown 1n cross section
that pepetrated fhis sand are 517+31=1, 51§=31=1, 518=29~1,
518~33=1, A contour based on the top of the Moreno Hiil Midsle
sand uses both subsurface and outcrep data, In outcrop this
sandstone is approximately 60 ft thick, contains no silft or glay
matrix, with a grain~supported fabric, The sand grains are
deminantly coarse grained quartz with up to 315% feldspar cliasts,
This unit 1s trough and planar crosswbedded, The thickest sectlon
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of middle sandstone is in 519~30~1 , 60 ft, and the thinnest is in
416=3=%1, 13 £, (see in appepndix 1),

The geophyslical log signatures of the Moreno H1l) middle sand
unit are distinctive and readily identifiable, The resistivity
pattern for the middle sand is pronounced, ranging from 530 to 450
ohm/ms being higher than other sandstone units in elther the Upper
or lower Moreno Hill, The density 1log averades 2,1 g/cc, which is
indlcative of a clean Sand having a perosity of approximately 20%,
Gamma logs show low values in the 60 apl range due to a lack of
potassium bearing minerals, specifically clays in the matrix,
There is no general £ining upward of the entire unit, as would be
expected £rom a single channel deposit, The upper and lower
contacts show sharp changes, which are reflected in both the
resistivity and gamma readings, The overall resistivity pattern
is blocky, with small units showing a £ining upward of individual
channels, Although individyal Chapnels cannot be traced £ronm
hole to hole, the seguence can be traced lndicating & sheetr=like
structure, There are no systematic changes in the gamma value
within the middle sand sequence, This unit is probably a braided
stream deposit, This sheet=like geometry of the middle sand s
not of uniform thickneSs throughout the study area, The western
portion of the study area i1s where this Sandstone seduence is
thinnest, belng approximatey 25 £t thick, to the east this unit
reaches a thickness of 60 ft,

The contour map of the Moreno Hill middle sand (see appendix
11) is based on the upper ¢ontact elevatlion of the formation £rom
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subsurface and outcrop data, These peoints show a general dip to

the southeast, The higher elevations are to the north and the

northwest with the lowest elevations to the southeast, There is

an area of constant elevation between S17-31~1 and 4ig«11=1 which

continves to the east/southeast with a small flexure present in

the southeastern portilon of the study area., In this region there

is a sudden Increase in elevation occurring to the northwest of
hole 416~7=2 from an elevation of 6800 to 7050 £t, The trend of

the middle sand agrees with the southeastly dip of the outerops

seen in this area,

The lower Moreno H1ll (Klmh) sequence is characterized by
fluvial sandstones with siltstones, mudstones, claystones, and
coals. The holes that penetrate this sequence and are shown in
cross section are; 3518~29=1a, 518=29w1, 518=33~1, 517=34~1,
546=35"1, 518~=1ilmi, 517=Tmi, 518=3=1, 517=i=2, 518=28=1, 5318=17~1,
B18=1m1, 517w9=1, 517m26%1, 517m24m1, 517=25=1, 416~T=i, 416=72=1,
417=3=1, 417=14~1, 417=23»1, The lower Moreno Hill is thickest in
517w7=1 (390 f£t) and thinnest in 518w6w=] (17 £t), In
¢ross=section B~B®, 49%0 £t of lower Moreno Hill sediments are
indicated in the area between the heles 516=31»1 and 416~7-2,
This unit thins to the wests while generally thickening to the
east, 7The sands present in the lower Moreno Hill sequence have a
¢lay and silt matrix, that can amount to as much as 15%, with the
grains belng matrix supported., These sands have a sharp basal
contact as indicated by a sudden increase in the resistivity log

in passing into the sand body. The decreasing resistivity £rom



the base up, is Iindicative of a channel sandstone, Thé gatrma
indicates a greater silt content at the top of the channel with 60
api at the base, Increasing to 80 api gamma reading at the top, as
would be expected in a channel deposit, Individual channels are
not traceable from hole t0o hole, but are present Iin nearly all
holes that penetrate the lower Moreno HIll formation, indicatino a
discontinuous lateral distribution, Thls type of sandstone body
geometry is sugcgestive pf a meandering stream deposit., CreVasse
splays are also recognizable in this sequence, The vresistivity
patterns have sharp contacts at both the upper and lower contacts,
indicating an abrupt change in grain size, A typical resistivity
-in a crevasse splay is an abrupt change from a vreading of 23
ohms/m for the overlying or underlying shales to 135 ohms/m in the
splay deposit. The gamua readings for crevasse splays are higher
overall (80 api) than that for the channel deposits, due to the
ingreased clay content,., Density log values £0or the shales are only
siightly higher than that found in the upper Moreno Hill shales ,
The density reading is dependent on the diameter of the bhole,
which 1s washed out at this point in the reference log (517=13=1),
making density an unreliable factor without a porosity log. The
gamma iogs show a slightly higher value, 120 api, than the Uprer
Moreno Hill shales, due to the lower Moreno Hil]l mudstones having
a greater organic fraction 1I1n them, which tend to concentrate
uranium and thorium. The resistivity Iis generally less than 9
ohm/m for these shales, There are no limestone or dolifmite
deposits in this sequence, indicating an absence of lake deposits,
Carbonaceous shales are recognizable, having densities iIn the
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range 0f 2,0 g/cc¢, 2 hligher gamma count fnan that found in crals,
due to increased clay content and a lower resistivity than that
found in coal, The shales probably represent floodplain dep®sits
with swamps vrepresented by those {ntervals with <c¢arbonaceous
shales, 7

The majority of the coal seams in the Salt Lake coal field
are present 1ln fourX zones one In the upper Moreno Hill and three
in the lower Moreno Hill sequence, On some of the 10gs the
presence of tonsteins or, kaolinitit partings, are readlily
ldentifiable, the 9 £t coal present In 416=31=1 bheing the best
example, shows two Kkaolinitic partings. 1In the core taken £from
this hole, the upper parting ls ,25 inch thick, while the lower
parting is .5 inch thick, These partings show a sllightly higher
density, 1,45 to 1,5 g/cc than the coal, 1.35 g/¢c, This dePsity
is not what i{s expected £rom Kaolinite (2.6 g/cc), however singe
the log was run at a scale of 1,0 inch/10 feet and data from the
probe is taken at .1 foot increments, such thin partings would not
show thelr full deflection, The gamma reading is higher for the
tonsteinsy 55 to 80 api, compared to the surrounding coal which
has a very low gamma of 30 te 40 api, Such partings are useful in
¢orrelating coals from opne hole te the next,

The Atardgue (Ka) is the <£irst marine unit penetrated in the
area, This formation is a marine beach deposit, The holes shown
in c¢ross sectjon that penetrate the Atarque are; G&Hlé=3i=i,
517=~13~1, 517=34~1, 517-9*1; 51 7mémy, 517-5*1, 617=33=1, 517=7=3,
518=11im=1,; 518«3~1, GBi8mi=1, 417=3»3, The thickest section of
Atarque is In 517=27=3 (53 £t) and the thinnest Atardque is 20 £t
in 516=31~1 (data from appendix I). The Atargque i{s a beath sand
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characterized by a sharp upper contact and a gradational ‘lower
contact, Thig sand has a bigh resistivity reading, averaging 250
to 345 chms/m in the upper part and 118 to 23 ohms/m in the 1lower
section, This variation in resistivity indicates a coarsening
upward of the grain size, The gamma readinygs are low, 40 apl! to
60 apl, for the Atarque Formation and indicate a clean sand, The
lower portion of the Atargque Formation has a higher silt and clay
content, recoanized by an increased gamma reading, 80 apil, The
density log is fairly uniform, averaging 2,1 g/¢c matrix density,
which 1s expected from a ¢lean guartz sand,

The data f£or the Atargue contonxr map (appendix 1II1) is
pased on the upper contact elevation of the Atarque sandstone from
well logs and surface exposure, The contours show a rise in
elevation from the Santa Rita Mesa to the northeast, The western
- mogt peints (520~13~1, 520~3«1) show an increase in elevatlion to
the northwest, There &s a syncline or low in the Santa Rita =
Rincon Hondo area, This is an area 0f extensive faulting,
(cross=sectlion E~E”) The elevation of the Atarque flattens In the
area of 517»5=1, 517~4+1, and 517=9»1 with a2 rise in elevation
trending to the west,

The Rio Salado Tongue of the Mancos (Kmrs) Shale was
penetrated in holes; 518wli=1l, 547=7=1, 517=5=1, 617m33=1,
518=T=1, 517=9=1, 51T=4~1, S5i7=i=2, The Rlo Salado Is a thick
sequence, predominantly marine shales with thin beds of limestone
and glauconite, The shales have a consistent geophysical log
signature throughout the Rio Saladon, This sequence varies in

thickness from 130 £t to 240 £t, The shales have a lower
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resistivity averaging 14 obhms/m, and a higher gamma of 100 ari,
than the overlying Atarque Sandstone, DRensity of the shales
averages 2,5 g/cc matrix density, indicative of high clay (illite
or kaolinite) content, The limestone beds of the Rio Salado are
approximately 4 £t thick. These thin beds stand out on the
geophysical logs because of thelr low gamma, 60 apil, The
resistivity readings appear low for limestones, 40 to 28 lohms/m
duye to the thinness of the beds, Limestone density is sliohtly
higher than the surrounding shales, 2.5% g/¢c¢, Three glaucCnite
beds were noted in the Rio Salado ranging f£rom 0,5 to 1 £t tPiek,
The glauconite is indicative 0of a marlne environment with slow
sedimentation taking place and reducing conditions, These beds
haye high gamma readings of 200 api and low resistlivity averaging

15 ohns/m, and a density of 2.1 to 2,2 g/c¢C,
STRUCTURE OF THE SALT LAKE COAL FIELD

CROSS SECTIONS

Five ¢ross secghtions were conStructed for the Salt Lake coal
fleld, to give an idea of regional structure, These cross
sections are concentrated In the eastern and central portion of
the field where mest of the subsurface data is Jlocated, The
locations of A=A’ through E=E’ are shown in Figure 1, A
description of each cross section follows,
Section A=A’

This cross section 1Is approximately along dip, along a
northeast to southwest trend, There are three major faults in this
cross section, A fault with a 275 £t displacement is seen between
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518=31=1 and 5i8«29»] with the southwest side faulted up, The
middle sand of the Moreno Hill is thinner to the southwest, 2 50
£t displacement occurs between 51i8=29~iA and 518=-28~1 with the
southwest side up with respect to the northeast side of the fault,
Here the middle sand of t{he Moreno Hilil is thinner to the
northeéast, A change iIn dip angle occurs from the southwest to the
northeast, Between 518=i~1 and 517~7~1 1s & 150 £t dlsplacement,
The southwest side 1s down with vrespect to the northeast side of
the fault, The dip is to the southwest at tnis point in the cross
section, There 1is a change in dip from the southwyest to the
northeast from 517~5=1 to 617«33=1, Apparent dips on thls cross
segtion vary from 1 to 6 degrees with general dip of 2 degrees to

the southwest,

Section B=B”

This ¢ross section is essentia;ly along the strike of the
area with a northwest sputheast trend, There are 2 major faults in
this area, one between S17=4=1 and 517«3=1 with 265 £t of
displacement, The northwest side of this fault is down Wwith
respect to the southeast side. The dip changes from 6 degrees to
half a degree from the northwest side to southeast side of this
faplt. A 210 £t displacement 15 seen between 517=9~1 and 517=26=}
wlth the northwest side downfaulted with respect to the soutPeast
side, The dip changes from essentially zero to 3 degrees £from
northwest side of the fault to the southeast side,

The B=B* cross section shows the true southeast dip of fhe
units, evident in the surface exposures changing from lower Moreno

13



Hill in the northwest to upper Moreno Hill in the southeast, The
upper Moreno Hill is evident in the southeast end of the section
and in the northwest end, The Atargue is seen in.the northwest
end of the cross section in the subsurface but not in the
southeast seqtion, The middle part of the ¢ross section 1s
dominated by the lower Moreno Hill and c¢oals are present in this
area, The Cerro Prietc and Rabblt zones are present in the middle
part of B»B®, The Twilight c¢oal zone is in the subsurface at the
soytheast end of the c¢ross section, The maximum thickness of the
lower Moreno is 490 £+, The middle Moren® is only evident In a
small kKnoll and is 50 £t thick., The Atargue is maximum of 40 ft
at 517=4=1,

Section C=C*

This section is alonyg an East~dest line, There are- three
faults in this cross section, one between 518=31=1 and 518»29=1
which also evident in aA=A*, There 1s a 235 £t displacement at
this fault with the west side up relative to the east side . A
change of dip £rom half a dedree Lo 3 degree dip {0 the west
pegurs here. There 15 a second fault between 518~29«1A and
518=33=1 with a displacement of 80 £t with the east side
downfaulted, The apparent dip changes £rom 3 degrees from the
west to half a degree to the east in the area of this fault. A
small fault in the vicinity of 5i7=34~1 shows a displacement of 60
£t with the west side having been faulted downward, The Aip
changes agaln between 518~33~1 and 517=31=1 from a half degree to
the east to essentlally zero, There is a small snticlinal flexure
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between 517=34=1 and the eastern end of the cross section C=»C*
with the a dlp change to the east, The evidence for the dip
change is from outcrop data of the middle Morenc Hill and general
outcrop dip of 3 degree dip to the scutheast is applied,

To the east Fence Lake Gravel caps most areas in the C=C’
cross section, The upper Moreno HILL 1s prevalent 1in the.
subsurface of this ¢ross section, WVost of the surface outcrors of
upper Moreno Hill are located in the west half of the (=0’ cross
section, Maximum thickness is 330 £t of upper Moreno at the east
end of C=C*, The middle sand of the Moreno Hill is also thickest
in the e¢ast, 60 £%t, thinning to the west to 20 £ft, The mlddle
Moreno Hill and lower Morenc Hill are in the subsurfage except
west of 517=31~1, The Afarque 1s seen In the subsurface data In
the eastern half of the cross section and varies in thickness from
30 to BO £t,

Cross Section Dw=D*

This c¢ross section is on a northmsouth 1ine in the eastern
part of the field, There is one fault along this line between
517=1=2 and 517=13=1 with a 250 ft displacement, The north side
of the fault has moved down wilth respect to the south side of the
faylt. An apparent 2 degree dip to the south extends from this
area to 417-14~14 where the apparent dip changes to 1 degree to the
south, Near 417~14~1, further to the south, the dip changes to a
1 deqgree apparent dip to the north,

The lower Moreno Hill and many of the coals In this unit are
shown in D=D*, The maximum thlckness of the lower Moreno Hill is
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the surface and the knell at the east end of the section is mlddle
sand and varies in thickness from 25 to 50 £t, Most of the
supsurface data in the western half of E~E’ indicates the presence
of Rio Salado,

COAL GEOLOGY

Work by Campbell (1981) has shown that the coals 1in the
eastern portion of the 8alt Lake Cpal flelrd are Bituminous B and C
in rank, Extending this data to the western portion of the field,
the minimum thickness ¢£or minable coals is 1,2 ¥ft, Using this
value and the method for calgulating cocal resources as outlined in
UeSsGaSs Bull 1450=B, and based on the data from this study, the
ceal resources for the Salt Lake Coal Field amount to 347 million
tons, Table 1 breaks these resourges into depth categories (Table
2a) and measured, indilcated, and ownership tonnages for towRship
and ranges Invelved in the study area,

Most of the resources for the Salt Lake fleld are In the
eastern portion, on The Dyke and Cerro Prieto quadrangles, where
the average seam thickness is 3,1 ft, and an average depth of 116
ft, The coals in the western portlon of the field are thinner 2,1
£t and generally nmuch deeper, averaglng 179 ft, The apparent
overburden 1s much greater in the western portion, the main reason
for this is that drilling in the western portion of the field was
almost entirely located on the mesa top (Santa Rita mesa, Rincon
Hondo), These holes therefore go through the Fence Lake gravel and
portions of the upper Moreno Hill and Moremo Hill ﬁiddle sand,
The coals penetrated by these holes are in the upper Moreno Hill,
and are generally thin, Access to outcrops of the coal bearing
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370 £t in this cross section, Three ¢oal zZones are presegnt, the
Rabbit, Cerro Prieto, and Antelope, The middle sand and Vpper
Moreno H1ll are present only in the hilgher topographic regions of
the middle part of this cross section, The Atarque and Rio Salado
are seen in the subsurface of the drill holes 4in the northern
portion of the cross section, The Atarque is at the bottom of the

holes in the southern part of DeD*,

Cross Sectlen E=E’

There are four faults In E~E® which is Jlocated in the
portheastern part of the area, The fauylt between 5i8=1l=1 2and
5i8~1=1 has a displacement of 270 £, The west side of the fault
is uplifted with respect to the east side of the fault, The dip
varies from 2 dedrees east on the west side of the £ault to 6
degrees east on the east side of the fauit, A fault be*ween
518»=1=% and 517=7=1 shows a displacement of 160 £t with east side
of the fault down. The apparent dip also changes from the west
side to the east side of the fault, from a 6 degree dip to the
eagst to a 3 degree dip to the west, A third fault Is between
517~5=1 and 517=4=1 showing a 140 £f displacement with the west
side faulted up relative to the east side, Another fault between
517~4~1 and 517~9~1 shows a displacement of 360 £t, The aip
levels out to the east of this log (517=9=1) to almest zero dip,

The entire surface of cross section E~E® is lower Moreno Hill
except for near 5i7~9~1 and the knholl at the east end of section,
The maximum thickness of lower Moreno Hiill is 380 £t, The Atarane
is seen throughout the subsurface data, At 517=-9=1 Atarque is at

-
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TABLE 1
a) DEMONSTRATED COAL RESOURCES FDR SALT LAKE COAL FIELD

Oml50 150-250 »250
Ty 7 No R, 20 W, 9,08 0,00 0,00
Te 6 Ny Ry 17 W, 5,43 0,00 0.00
Te 6 No R, 16 W, 20,77 » 84 0,00
¥, 5 Ny R, 19 W, 9,49 0,00 0.00
Ts 5 Ne Ro 18 W, 8,77 B.B88 4.68
Ta & Ny Re 17 W, 46,81 14,99 20,98
Te. 5 Ns Ry 186 W, 10,90 13,37 3,37
T, 4 N, R, 18 W, 3.06 0.00 Ba71
Te 4 Nue Ro 17 W, 66,53 14,92 0.00
Te 4 Ny R, 16 W, 33,11 7,82 2.76
Te 3 N4 Ry 17 W, 3,86 0,00 0.00
Te 3 No R, 16 W, 3,60 0.00 0400
TOTAL 227,08 650,82 38,50
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DEMONSTRATED COAL RESQURCES FOR SALT LAKE COAL FIELD

a3 w - ok [+ ¥ L] 4L o oh ~F

R,
R
Ra
R,
R,
Ra
R,
R,
Ra
Re
R

Ba

20
17
16
19
18
17
16
18
17
16
7
16

TOTAL

W,

TABLE 1

1,13 7+82
Q.00 5.43
2,33 19,28
«86 8.33
3.76 18.57
19,50 ©3,29
B.74 20,89
1.09 8.69
17,04 64,41
B.32 42,68
0,00 3.86
2,04 1.56
62,81 264,91

Measured Indicated Federal

0,00
3.76
21461
0,00
9,09
50,64
27472
19,586
77,01
27,51
339
3,60
st e
234,11
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state Private
0,00 9,08
167 0.00
0,00 0,00
0400 9.9
0.00 13,24
B.76 2,81
W67 b,0n
0,00 0.00
9.86 3.69
19,59 3,03
W48 0,00
0,00 Q.00
41,03 41,01



lower Moreno Hill sSedquence is difficult, dque to the lack of roads
and rough terraln,

Four coal zones (Antelope, Cerro Prieto, Rabbit, Twilight)
are identifiable from outcrop and geophysical log data. The
lowest zone termed here the Antelope zone Is located within 50 £t
above the top of the Atarque Formation, Holes 517=34=1, 417«14~%,
$17=1~fe, 517=3=fe penetrate thisz 2zone, The only analyses are
£rom 547=34~1, which show a high ash content, however, these
analyses were done on cuttings, The sSeams in this zone are thin
averaging 2.1 +/» .6 ft and consist at most of two seams, with
thelr average total thickness being 2,7 +/= 1,7 £t, The average
overburden for this zone is 178 +/= 77 £t, The resources for this
zone, for the measured and indicated categories 15 26,09 millfon
tons,

Approximately 150 £t above the Antelope 2zone ls a second ¢oal
zone, the Cerro Prieto zone, This zone increases in thicKness
from the western (307) o the eastern portion (70*) of the £ield
and 15 exposed in outcrop mostly in the eastern portion of the
Salt Lake field, Four seams comprise the Cerro Prieto zone,
ranging in thickness from 2=10 f£t, Generally there 1s one PMalor
seam that varies from 6=10 £t and is readily recognizable, bhy
having two thin Kaclinitic partings, These coals and tneir
partings are best eXposed in sec, 9 T, 4 N. R, 17 W and sec, 23 T,
4 Ny Ry 17 W, Appendix V=a,b is an isopach map of the total coal
thickness of the Cerro Prieto zone, This map shows the thickest
ceal to have a northwest=southeast trend, Good control is present
to the nertheast, however there are no control peints southwest of
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the 10 ft contour interval, Field reconnalssance to the west and
southwest indicate more lower Moreno Hill sediments, in this area,
which suggests further drilling, The average overburden thicKness
is 145 +/= 85 ft, wlth the average total coal thickness being 6,2
+/= 3,3 £t, and the average individual seam thickness being 4,2
+/= 2.5 f£L, The known c¢ombined c¢oal resources for both the
measured and indicated categories are 155,19 million tons,

The next highest c¢oal zZone is the Rabbit 2zone, Jlocated
approximately 290 £t above the top of the Atardue, 90 £t above the
Cerro Prieto zone and approximately 60 £t below the base of the
Moreno Hill middle sand, The thickness of this zone varies from
west to east, as does the Cerro Prieto, being 30 £t thick in the
wvest and 70 thick in the east, The Rabbhit zone has four seanms,
with the second from the bottom being the thickest, In the
thickest coal is a single Kaelinitic parting, which distinguishes
this zone from the lower Cerro Prleto zone, Appendix V=¢ is an
isopach map of total coal thickness 4in the Rabblt zone, and
appendix V=d is an overburden isopach map, The trend of greatest
coal thickness is northeastw~southwest, This would indigate that
the paleoshoreline 1Is to the northwest, when these c¢oals were
deposited, The average total seam thickness in the Rabbit zone is
5.1 +/=3,3 £t, while the average seam thickness is 2.7 +/» 1,1 ff,
The overburden for this zone averages 105 +/=~ 731 f£%, The knOwn
combined resources for the Rabbit zone In the measured and
indicated categories is approximately 129,77 miliion tons of ceal,

The hlghest coal =zone Is the Twilight zZone, which is found
approximately 50 £t above the Moreno Hill mlddle sand, placing
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this coal in the upper Moreno Hill formation. This Zone consists
of 1~3 seams, Which never become thicker than 3,0 f£t, the av®rage
thickness of the seams belng 1,9 £t, The average overburden for
this Zone is 157 #/= 93 f£t, while the average total coal thicKness
is 3,3 +/= 2,0 £ft, The total known rescurce for the Twiliant
zone, for both the measured and indlcated categories is 48 million
tons of coal,

Ten samples, koth from cuttings and core were taken £rom both
the Cerro Prieto and Rabbit zone, These samples wWere analyzed for
proximate, ultimate and Btu values, Table 2 shows the results of
these analyses for each of the coal zones on an as received basls,
The Rabblt zone appears to be a betfer grade coal than the Cerr»
Prieto zone., Use 0f the student~t test shows that most of the
values for these two zones are significantly different with the
sulfur content showing the greatest difference, The total sulfyr
for the Rabbit zone is significantly higher (1,1%) than that in
the Cerro Prieto zone (0.8%), Only the ash, nitrogen and as
received Btu values appear to be from the same population,
Moisture was not Included in this evaluation of the tw0 Coal zones
since the moisture was as recelved mdisture, and does not indlcate
the true molsture content of the coals, The Antelope zZone aprears
to be ¢losest to the Cerrc Prieto zone in gualiity, however there
are only two samples £rom this zone (see appendix 1IV), No
analyses are avajilable for coals from the Twilight zone,

Table 3 compares the Salt Lake toals to the nearby Gallup and
Datil Mountains coa]l flelds, as well as the coals £rom the
Fryitland and Crevasse Canvon formations, Coal in the Datil
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TABLE 2
ANALYSES OF COALS FROM COAL BEARING HORIZONS IN SALT LAKE FIELD

(as received basis)

Cerre
Antelope Prieto Rabbit

No, of Analyses 2 5 3
Volatile 32.11 33,4+4/=3,1 36,94/=1,5

Matter ‘
Fixed 35.59 38,34/=6,8 43,84/ m246
Carbon
Moisture 1.85 Ba04/=3,0 2¢34/0,3
Ash 30,45 20a44/»8,9 17414/%3,9
Carbon 50,16 55,14/%8,5 600Gt/ ™32
Hydrogen 4,04 4.3+4/=0,4 4,64/%0,2
Nitrogen 96 1el4/~0,2 1:24/=0,1
Sulfur s 65 0,s8+/=0,1 1244/=0,1
Oxygen 11,90 10,34/=1,2 12:94/%046
Btu B696 97094/ =1441 106224/~562
MMEBLU 13190 12528+/m440 13085+/=168
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TABLE 3
COMPARISON OF SALT LAKE COALS TO OTHER NEW MEXICO COALS

(as recelved basis)

SALT LAKE DAYIL FRUITLAND CREVASSE GALLUP
CANYON

No, of
samples 14 24 47 156 129

AVG S.Ds AVG 8,0, AVG SaDe AVG 2.0, RVG  S,D,
Moisture 4,9 3,1 5,5 2.8 9,7 1.7 10,9 1,1 11.8 1.2
Vel 35,1 3.4 3644 3.0 30,7 2.5 38,9 o 39.0 1.6
FaCo 40,7 6,7 4242 2.8 36,1 3,1 43.9 1,3 40,9 6.7
ASH 21.8 11,0 1549 6.5 24,7 5.2 ‘De8 240 BuB 346
¢ 55.8 7.7 6242 4.6 48,1 B.l 597 2.3 6244 5.4
H 44 L4 .8 0,4 4,9 45 543 43 5.8 L6
N 1.1 22 1.0 0l 9 2 1.1 ol 1.1 »%
0 117 1.5 16,0 0.9 22.8 2.4 20,1 2.4 20,9 3.5
S o8 43 '8 0.6 6 .2 A | o6 Wl
BTU 2660 1516 11113 829 9714 820 10939 243 11114 533

MMFBTU 12455 778 13464 688 13260 750 12248 122 12304 186
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Mountains fleld 1s of slightly better quallty than that found in
the Salt Lake field, Specifically the ash is lower while the BRtu
and carbon values are higher than that present jin the Salt Lake
field, Only the Rabblt zone approaches the guallty found in the
pati}l Mountains field, The Gallup/Zuni ccal field ls north of the
salt Lake coal field, The Btu, total carbon, suifur and ash in
the Gallup/Zuni fleld indicate a better quality of coal than that
found in the Salt Lake coal field, Conmparison of the Salt Lake
coals to coals from the Crevasse Canvon and Fruitland forwmations
shows that the Salt Lake co0als have a greater similarlity to the
Fruitland coals,

Moisture in coal ls usually reported on an as recelved basls,
rather than capacity moisture. The as received analyses are not
as. accurate as the capacity moisture in indlcating molsture
content of coalss since the effeCts of sampling and time elapse
from sampling te analysis are unknown. Therefore comparison of
these various c¢oals on a dry basis reduces (Table 4a)the
ungertainty of the effects of moisture content, The Salt Lake
coals compare favorably to those present 1In the Datil Mountains
field and the Fruitlang Formation c¢ocals, The only significaent
difference belng in the oxygen content, Wwhich appears higher in
the Datil Mountains and Fruitland coals, Coals from the (reVasse
Canvon Formation and the Gallup £ield appear to be of better
quality, and have a gignificantly lower ash content,

Proximate and ultimate analyses are best compared when both
the effects of moisture and ash have been removed, Table 4b
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compares the Salt Lake coals to the other coals on a d4ry ash free
basls. There is again ciose similarity between the Salt Lake
coals and those present in the Datil Mountains field and the
Fruitland formation, Hany of the differences with the (revasse
Canyon coals are eliminated, witb only hydrogen and oxygen hsving
significant differences, Gallup field ¢oals have a slivntly
greater dlfference, in that the volatile matter content is also

significantly higher than that present In the Salt Lake cCoals,

CONCLUSIONS

The Moreno Hill Formation in the Salt Lake Coal Field shows a
gentle dip ( approximately 5 degrees) to the southeast, The
iower Moreno Hill and middle sand of the Moreno Hill are thinning
to the west In subsurface and outcrop data. The upper Moreno HIll
is thinning to the west, also due to the regional dip and Upper
erosional contact with the Fence Lake Gravels, The major area of
faulting Santa Rita Mesa area, The faulting has little 1nfluence
in the eastern part of the field where the ccals of the Jlower
Moreno Hill have the greatest stripping potential,

The coal zones of the Moreno Hill in the Salt Lake Fleld are
of high volatile © Bituminous rank, These coals are low in
sulfur, but have a high ash content (21%). In comparison the Salt
Lake coals are close in chemical composition toe the coals of the

Patil Mountains and Frultland Formation,
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The Salt Lake coal field contains an estimated 327 million
tons of coal, This resource is split into four coal zones, found
in the Morenp Hill formation., These zones are, £rom bottom to
tops Antelope, Cerro Prieto, Rabhit and Twilight, The Antelope
and Twilight zones have small vresources (26 and 48 million tYons
respectively), and poor stripping ratios, with the Antelope zone
averaging 66:1 and the Twilight zone averaging 48:1, The C(erro
Prietc and Rabbit zZones are the most likely candidatés for mining,
The Cerro Prieto zone has a demonstrated resource of 155 millien
tons with a stripping ratio average of 2331, The Rabbit zone has
a demonstrated resource of 130 million tons with an aVerage
stripping ration of 2131, Both the Rabbit and Cerro Prietoc zones
show northeast to southwest ¢trends In subsurface and fiejld
reconnaissance, To the west and southwest of the Cerro Priego
guadrangle lower Morepo Hill outcrops are present, Further
drilling both to the south and southwest of the Cerro Prieto
guadrangle and to the northeast of The Dyke dquadrangle would

petter delineate fhese two zZones,
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DRILL HOLE SUMMARY SHEETS

.

Well Names 416m3=]
Company: N,M.,B,M,M.R,
Quadrangle: Cerro Prieto
County: Cibola

Total Depths 258 ££(78m)
Mineral Ownership:P
Formation

Upper Moreno Hill

Moreno Hlll Middle Sand

Lower Moreno Hill

bt > . o

Township 4 N, Range 16 W, Sec, 3
Footage: 1650 £t(502m) E, of W, Line
2400 ££(73im) N, of S5, Line
Fields salt Lake
Elevation: 6980 ££(2127m)
Surface Ownership:pP
fepth Thickness Elevation
000 245 £4£(74m) 6980 ££(2127m)
245 £t(74m) 13 ££(3m) 6735 ££(2092m)

Coal

Thickness bepth Elevation zZone
1,2 ££(,4m) 45 ££.(13m) 6935 ££(2113m) Twillght
2.4 FL(.TM) 106 ££(32m) 6874 ££(2095m) Twilight

1,8 £L( 6m) 163 £L(50m) 6817 ££(2078m) Twilight

Well Name: 416=7=1
Company: N,M,B,M.M,R,
Quadrangles Cerro Prieto
Countys: Cibola

Total Depth: 77 £t(23m)
Mineral Ownership: F
Formation

Lower Moreno Hill

foal

Thickness Depth

1.5 £LC.5m) 33 £L(10m)

Township 4 N, Range 16 W, Sec,7

Footage: 4000 £t(1219w) E, of W, line
4300 ££(1310m) N, of S, line

Fileld: Salt Lake

Elevation: 6870 ££(2094m)

Surface Ownershipi P

Depth  Thickness Elevation

Q00 77 Et(23m) 6870 £¢(2094m)
Elevation Zone
6837 ££(2084m) Rabbit



PROXIMATE AND ULTIMATE ANALYSES OF COALS FROM

Sample VM,

S517=34~1 35.65
(170%~176")
S17=34~1 28,57
(190°=195%)

416=31=1 33,39
(487=56,5°)
4177m3=1 30,81
417=13=1 36,15
(168°=172,57)
417=14=1 36,61
{135%=142,2°)
417~23~1 29.86
(317=36.8")

516=19=% 36,10
(89°%93,3"%)
516=30«1 35,61
(1817=187,5")
517=24=§ 39,50
(31°=34,5%)
517=25%1 36,29
(117°=124,57)
517=25=3 36,73
(70" =73.6°)

(on as received basls)
F.C, H20 Ash ¢
ANTELOPE ZUNE
42445 2,14 19,76 58.98

28,73 1.56 41,14 41,34

CERRO PRIETO ZONE
44,28 10,86 11,47 61,64

31.04 10,24 27.91 46.02
40,15 3.36 20,34 57.89

44,90 B.62 9,87, 63,78

31.11 6,87 32.36 46,27

RABBIT ZONE
44,90 2,72 16,28 61,10

43,15 2,35 18,89 60.27

47.52 2.38 10,60 66,10

40,71 2,45 20,114 57948

THE SALT LAKE FTELD

4448

3.59

4,39

3465
4.42

4,78

4441

4,62

4,52

4,95

4,47

4253

1,15

276

1,12

1.35

»93

1,14

1.24

1.26

i.00

1.14

«6R

62

91

218

»89

i.10

75

1.n4

+ 81

1.56

12,81

10,99

.61

10,43
12,02

10.87

8,78

13,04

11,98

13.67

12,90

12.73



2.4 £H(,7m) 53 £L(16m) 6817 FL¢2078n0) Rabbit



517=34=1
170=175
517=34=1
190=195

416»31=1
41731

437=13=1
417=14=1
417=23=1

516=191
517m24=1
516=30m1
517251
517=25=3

As

Recelved

10223

7168

10739
8228
10101
11303
8174

10624
11574
10445
10339
10127

BTU VALUES AND RANK

Moist,

Mineral=matter

Free

13206

13173

ANTELOPE ZODNE

high veolatile

high volatile

CERRO PRIETQ ZONE

12308
11891
13037
12636
12710

12970
13128
13206
13173
13128

high volatile

high volatilie
high volatile
high volatile
high volatile
RABBIT ZORE
high volatile
high volatile
high volatile
high volatile

high volatile

bituninous

bituminous

bituminous
kituminous
bituminous
bituminous

bituminous

bituminous
bltuminous
bituminous
bituminous

kltuminous

B

B

O
()

» oW ow W



Well Name: 416=~7=2
Companys N,M,B.M,M.R,
Quadrangle; Cerro Prieto
Countys Catron

Total Depthsy 211 £t(64m)
Mineral Ownership: F
Formation

Upper Moreno Hill

Moreno Hill Middle Band
Lower Moreno Hill

Coal

Thickness Depth

2,8 £4(,9m) 106 £t(32m)
2.0 £L(.6m) 127 ££(39m)

o

Township 4 N, Range 16 W, Sec. 7

Footage: 3800 ft{ii58m) E, of W, line
900 £t(152m) N, of S, line

Field: salt Lake

Elevations 6845 £t(2086m)

Surface Dunership: P

Depth Thickness Eievation
000 50 ££(15m) 6845 £r(2086m)
50 ££(¢15m) 42 £L(i3m) 6795 £t(2071m)
92 £(28m) 119 £t(36m) 6753 £r(2058m)
Elevation Zone
6739 £t(2054m) Rabbit
6718 £t(2048n) Rabbit

Well Name: 416w»10=1
Company: N,M,B,M.M.R,
Quadrangle: Cerro Prieto
County: Cibola

Total Depth: 272 £1(83m)
Mineral Ownerships F
Formation

Upper Moreno Hill
Moreno Hill Mlddle Sand
Lower Moreno Hill

Coal

Thickness Depth

2e1 £t 6m) 252 ££(77m)

Township 4 N, Range 16 W, Sec.i0

Footage: 200 £t(60m) E, of W, line
3800 ££(21158m) N, of S5, line

Fields salt Lake

Elevation: 6920 ££(2109nm)

surface Qwnership: P

Depth Thickness Elevation
000 122 ££(37m) 6920 £r(2109m)
122 ££(37m) 25 £t(8m) 6798 £t(2072m)

147 ££(45m) 125 f£t(3gm) 8773 £r(2064m)

Elevation Zone

6668 £1(2032Mm) Cerro Prieto



Well Name: 416~18=1
Companys: H,M,B,M,M,R,
Quadrangle; Cerro Prieto
County: Catron

Total Depthy 116 EL(35m)

Mineral Ownership: F

Township 4 N, Range 16 W, Sec,i8

Footages 4000 £t(1219m) E, of W, line
2400 ££(732m) N, of S, 1line

Field: Salt Lake

Elevationt 6790 ££(2070m)

Surface Ownership: P

Formation Depth Thickness Elevation

Moreno Hill middle sand 000 25 £L(8m) 6790 ££(2070m)
Lower Moreno Hill 25 ft(8m) 81 £L(28m) 6675 ££(20%7m)
Coal

Thickness Depth Elevation Zone

3,0 £E(,91m) 38 ££(12m) 6752 ££(2058m) Rabbit

Well Name: 416=22~1 Township 4 N, Range 156 W, Sec, 22
Companys: N,M,B,M,M,R, Footages 1550 f£t(472m) E, of W, line
Quadrangle; Cerro Prieto 4700 £1(1433M) N, of 5, line
County: Catron Field: salt Lake

Total Pepth: 280 f£t(85m) Elevation: 6810 ££(2076m)

Mineral QOwnership: F surface Qvwnerships P

Formation Depth Thickness Eievation

Upper Moreno Hill 0090 250 f£t(76m) 6810 £L(2076r)
Moreno Hill middle sand 250 £t(76m) 30 £L(9m) 6780 E£L(2067m)

Coal

Thickness Depth Elevation Zone

3,0 ££(,9m) 212 ££(65m) 6598 £t(2011m) Twilight

22 £L(,7m) 217 ft(s6m) 6593 ££(2010m) Twilight

2,0 fE(,6m) 244 ££(74m)

£566 ££(2001m) Iwilight



Well Name;41i7=3=1
Company:N.M,B.M,M.R,
Quadrangles Cerro Prieto
County: Cibola

Total Depth:233 ££(71im)

Mineral Ownership:P

Formation

Lower Moreno Hill
Atarque

Coal

Thickness Depth
4.3 ££(1.3m) 37 ££(iim)

1.2 £6(,4n) 49 ££(15m)

Township 4 B, Range 17 W, Sec. 3
Footage: 1400 £t(427m) E. of W, line
2800 £t(853m) ¥, of S5, line
Field: Salt Lake

Elevationt6870 £L(2094m)

surface Qwnership:p

Repth Thickness Elevation

000 215 FE(65,.5m) 6852 £L(2088m)

215 233 ££(7im) 6870 £t(209m)
Elevation Zone

6833 £r(2083m) Cerro Prleto

6821 ££(2079m) Cerro Prieto

ol

WNell Name:dlT7=i3=1
Company:sN.M,B.M,M.R,
Quadrangle:Cerro Prieto
County: Cibola

Total Pepthi:247 ££(75m)

Mineral OwnershipiF

Formation

Lower Moreno Hill

Coal

Thickness Depth

245 £1.(,8m) 76 ££(23m)

4.2 £L(L,.3m) i68 £t(51im)

Township 4 N, Range 17 W, Sec., {3
Footage:3200 £L(975m) E, of ¥, line
4000 ££(1219m) N, of 5, line

Field:

Eievation:6870 ££(2094m)

s5alt lLake

surface QOwnership:P

Pepth Thickness Elevatlion

000 247 ££(75m) 6870 ££(2094n)

Elevation Zone
6794 £4£(2071im)
6702 ££02043m)

Rahbit

Cerro Prieto



COMPARISON OF SALT LAKE

a) dry basis

NO, of

sanples

V.M.
F.Cl
aAsH

w» O ZE W 0

b} dry ash free basis

Vel
FoeCo
C

H
N
9
5

SALT LAKE

14
AVG
36.6

SeDs
3.7
425 6.9
22,4 11,0
5844 8.1
4.6 .4
1.1

12.2

0.2
1.6
29 0.4

4645 12,2
533
T5.8
6.0

14,7
2242

1,7
1.5 0,4
21,7 11,0

141 0,5

TABLE 4

COALS TGO OTHER NEW MEXICO COALS

DATIL FRUITLAND
24 225
RVG B0, BYG  S.Da
37.0 5.6 33.8 2.4
44,2 9,8 39,9 3.5
18,4 10,2 27.1 5.6
60,2 12,8 5547 1046
5.2 0.8 5.7 047
1.4 0,2 1.0 0,2
2348 9.1 26.6‘ 423
0ef6 0.2 0.9 0,2
46.1 13,9 47.2 642
53,9 17,0 4,6 9.0
T4,0 23,2 15,2 22,8
Bed 1.9 7.9 2.2
1:4 0,4 1.4 044
3024 13.0 37«1 1127
+7 043 143 043

26

CREVASSE
CANYON

156

GALLUP

129

AVG
43,6
49,3
10,9
66,9
6,0
1.2
2340
0.8

48,9
55,2
16,9
6.9
1.4
2740
0.9

BaD,

1.6
224
2.0
249
0.3
0.0
247
0,1

3,0
3.8
547

-
O0s1
3,7
0.1

Y
44,1
49,7
9.9
T1.2
6,7
1.3
23,9

0.7

5.0,
2,8
3.8
3,9
8,0
0.9
0.1
4.5
0.1

%42
5.3
11.0
1,2
0,2
5.5
0.1



Well Name; 417=14=1
CompanyiN.M,B.MM.R,
QuadrangleiCerro Prieto
Countys Catron

Tota) Depth: 248 £t(76m)
Mineral Ownership:F

Formation

Lower Moreno Hill
Coal

Thickness Pepth

2.0 ££C.6m) 53 £L({6m)
6,2 FE(1,9m) 135 fte4im)
2.0 £t(.6m) 213 £L(65m)

o

Township 4 N, Range 17 W, Se¢, 14
Footage: 1950 £r(594m) E. of ¥, line
3000 ££(914m) N, of 5, line
Field: salt Lake
Elevation: 6810 £t(2076m)

Surface Dwnership:p

Depth Thickness Elevation
000 248 £r(76m) 6810 £L(2054m)
Elevation 4Lone

6757 ££(2060m) Rabbit
6675 £t(2035m) Cerro Prieto

6597 ££(2011im) Antelope

Hell Name; 417=23=1
Company¥: N,M,B,M,M.R,
@Quadrangle; Cerro Prieto
Countys: Catron

Total Depth: 229 £t{70m)

Mineral Ownership:F

Formation

Lower Moreno Hill
Coal

Thickness Depth

548 FL(1,4m) 31 ££¢93)
4,5 ££(1,37m) 91 ££(27.7)
3,0 ££(,9m) 107 ££(33m)

Township 4 N, Range 17 W, Sec, 23
Footage: 1000 £t(305m) E. of W, line
4150 £t(1265m) N. of S, line
Field: sSalt Lake
Elevation: 6740 £t(2054m)
Surface Ownership:P
Pepth  Thickness Elevation
000 229 ££(70m) 6740 ££(2054m)

Elevation Zone

6709 £t(2042m) Cerro Prieto
6699 £t(2042m) Cerro Prieto
6633 ££(2022m) Cerro Prieto



Well Name; 418=11=1

Companys Private
Quadrangle; Fence Lake
County: Clbola

Total Depths: 430 £L(131m)

Mineral Ownership: ¥

Township 4 N, Range 18 W, Sec. 11

Footages: 3000 £t(914m) E, of ¥, line
5000 £t(1524m) N, of 8, line

Field: Salt Lake

Elevation: 7330 ££(2234m)

Surface Ownership: P

Fermation Depth Thickness Elevation
Fence Lake Gravel 00 47 £(14m) 7330 ££(223%m)
Upper Moreno Hill 47 £t(14m) 185 £L(56m) 7283 ££(2720m)

Moreng Hill Middle sand

Lower Moreno Hill

Coal

Thickness pepth Elevation
1.8 £t 135 £t 7195 £t

2.0 £t 3ty £t 7019 £t

2,0 ft 398 £t 6932 £

2,0 ft 432 £t @898 it

232 ££(71im)
265 £L(81m)

33 ££(40m) 7098 ££(2164m)

222 fL(68m) 7065 ££(2153m)
Zone

Twillaht

Rabbit

Cerro Prieto

Cerro Prieto

Well Name:S51e=19w1
Companys N,M,B,M,M,R,
Quadrangle: The Dyke
Gountys Valencia

Total Depth: 267 ft(g81,.4m)

Mineral Dwnership: Federal

Township 5 N, Range 16 W, Seg,19
Footage: 1300 £t(396,2m) E, of W, line
500 ft(152.4m) N, 0f 5, line
Field: salt Lake
Elevation: 7300 ££(2225m)

surface Ownership:

Formation bepth  Thickness Elevation
Lower Moreno Hill Q00 267 £L£(81m) 7300 £t(2225m)
Coal

Thickness Depth Elevation Zone



Hell Name: 416=27~}
Companys: N.M,B M M,R,
Quadrangle: Cerro Prieto
County: Catron

Total Depth: 250 £L(76m)

Mineral Ownershbip: F

Township 4 N, Range 16 W, Sec. 27

Footage; 2200 £t(67im) E, of ¥, line
3000 £t(914m) N, of 8, line

fields salt Lake

Elevation: 6810 ££(2076m)

Surface Qwnership: P

Formation Depth  Thickness Elevation

Upper Moreno Hill 000 250 ££(76m) 6810 £L(2076m)

Coal

Thickness Depth Elevation Zone

No coal

Nell Name; 416=31~1 Township 4 N, Range 16 W, Sec, 31
Companys U,M,B,M.M.R, Footage: 2600 £L(793m) E, of ¥, line
Quadrangle; Cerro Prieto 2600 ££(793m) N, of S, llne
County: Catron Field: 5Salt Lake

Total Depthi 262 £t{80m) Elevation: 6690 ££(2039m)

Formation Pepth  Thickness Elevation
Lower Moreno Hill 000 262 ££(80m) 5690 £r(2039m)
coal

Thickness Depth Elevation Zone

9.5 £1(2,9m) 48 ££(15m) 6642 ££2025n) Cerro Prieto

1.2 £0(,4m) 67 £L(20m) 6623 ££(2019m) Cerro Prieto



Well Name; 516=22=1PV(:
Company: N,M.B,M. MR,
Quadrangle: The Dyke
County: Valencia

Total Depth: 270 £t(82m)
Mineral Ownershlp: Federal
Formation

Fence Lake gravel

Upper Moaoreno Hill

Coal
Thickness

1.5 £L(,5m)

Depth
115 £6(35m)
1.2 £L(,4m) 126 £L(38m)

2.8 £1(.3m) 175 £E(53m)

Depth
000
91 ££(28m)

Township 5 N, Range 15 W, Sec,22
Footage; 3100 ££(942m) E, of W, line
4300 £1.¢131im) N, of 8, line
Field:s salt Lake
Elevations 7300 ££(2225%n)
Surface Qwnerships
Thickness Elevation
91 f£t(28m) 7300 ££(2245m)
179 ££(55m) 7209 ££(2197m)

Blevation Zone

7185 £1£(2190m)
7058 £1(2151im)
7125 £4(2172m)

Twilight
Twilight
Twilight

Well Names: 516=30=]
Companys N.M,B.M,U.R,
Quadrangle; The Dyke
County: Valencia
Total Depths 250 £L(76m)
Mineral Owpership: Federal
Formation

Lower Moreno HIill

Coal
Thickness Depth
2.0 £L(,6W) 121 ££(37m)
6.5 £L02m)

244 ft(q?ﬂ)

181 ££(55m)
268 ££(82nm)

Depth
Q0g

Township

Footages

Field:

% N, Range i6 W, Sec¢, 30

1950 £r(594m) £, of ¥, line

1900 ££(579m) N, of 3. line

salt Lake

Elevations 7300 £v(222%5m)

surface pwnership:

Elevation

7179 £4£(2188m)
7119 £r(2170m)
7032 ££(2143m)

Thickness
250 £4.(76m)

Elevation

7300 ££(2225m)

Zone
Rabbit
Rabbit

Cerro Prieto



Well Names 516=31~1
Company: N M,B.M.M,R,
Quadranglie: Cerro Prieto
Countys Valencia

Total Depths 263 £t(80m)

Mineral Ownership: Federal

Township 5 N, Range 16 W, Sec, 31

Footages 2700 £t(823m) E, of W, line
1700 £t(s18m) N, of S, line

Fleld: Salt Lake

Elevation: 7020 ££(2140m)

Surface Ownership:

Formation Pepth Thickness Elevation
Lower Moreno Hill 000 ‘243 ££(74m) 7020 ££(2140m)
Atarque 243 ££(74m) 20 ft(em) 6777 ££(2006m)
Coal

Thickness Depth Elevatlion Zone

1.5 ££(.46m) 104 ££(32m)

£916 fr(2i08m)

Rabbit

— Lo L ] e

Well Name: 517=1~FE
Company: N,M,B,M,M,.R,
Quadrangles The DykKe
Gounty: Valencia

Total Depth: 294 £t(9om)

Mineral Dwnership: Federal

Township 5 N, Range 17 W, Sec, 1

Frotage: 2000 £t(610m) £, of ¥, line
3650 ££(1113m) N, of S, line

Field: Salt Lake

Elevations 7200 ££(2195m)

surface Owhership:

Formation Depth  Thickness Elevation
Lower Moreno Hill 000 294 £L(90m) 7200 ££(2395m)
Coal

Thickness Depth Elevation Zone



Well Namej; H17=1w2 Township 5 N, Range 17 W, Sec, 2

Company: N.M,B.M MR, Footage: 3800 £t(1i58n) E, of W, line
@uadrangle: The Dyke 2000 f£L(610m) N, of B, line
County: Valencla Field: Salt Lake

Total Deptht 281 £L(85,6m) Elevations 7210 ££(2187m)

Mineral Qwnerships P Surface Ownership: P

Formation Depth Thickness Elevation

Lower Moreno Hill 000 266 £L{8im) 7210 ££(2197m)
Atarque 266 ££(74m) 15 £t(4.6m) 6944 ££(2115,9m)
Coal

Thickness Depth Elevation Zone

vy o L

Well Namei 517~3=FE Township 5 N, Range 17 @, Sec, 3

Companys N, M,B.M,HM.R, Footage: 4000 £t(1219m) E, of W, line
Quadrangle; The Dyke 4500 ££(1372m) §, of S, line
County: Valencia Field: salt Lake

Total Depths 108 £L(33m) Elevations 7020 ££(2140n)

Mineral) Ownership: Federal Surface Uwnership:

Formation Depth  Thlckness Elevation

Lower Moreno Hill 1114 108 ££(33m) 7020 £t(2440m)

Coal

Thigkness Depth Elevation Zone



fell Names S517=4=1
Companys N,M,B.M,M,R,
Guadrangle: Fence Lake
Countys: CIBOLA

Tota)l Depth: 400 £:(122m)
Mineral Ownerships: P
Formation

Lower Moreno Hiil

Atargue

Rio Salado Tongue

CoRl

Township 5 ¥, Range 17 W, Se¢, 4
Footage: 500 ££(i52m) E, of W, line
1800 £t(549n) N, of 8, line

Field: salt Lake
Elevation: 6%80 ££(2128m)
Surface Qwnership: P

Depth  Thickness Elevation

000 253(7TTm) £6980(2128m)

253¢7Tm)  32(10m) 6727(2050m)

285(87m) 115(35m) 6693(2041m)

Thickness Depth Elevation Zone

Well Name: 51{7=5~%
Company: Private
Quadrangle: Fence Lake
Countys Cibola

Total Depth: 400 ££(122m)
Mineral QOwnerships P
Formation

Lower Moreno Hili

Atarque

Rio Salado Tongue

Coal

- " —— SRS Sl TR e Sy

Township % N. Range 17 ¥, S5ec, B
Footage: 4600 £t(4402m) E, of W, line
3700 ftfllﬁﬂm) N, of 8, line

Fleld: salt Lake
Elevations 6980 £t(2128m)
surface Ownership: P

Depth Thickness  Elevation

0,0 160 £1.(49%m) 6980 £t(2148m)

160 ££(49m) 47,5£0(14m) 6820 ££(2078m)

207, 5EL(63m) 192,580 (59M)6772.5E0(2064m)

Thickness Depth Elevation Zone



Weil Name: 517=13=] Township 5 Ne. Range 17 W, Sec. 3

Companys: N,M,B.M,M,R, Footages 1200 f£L(366m) E, of W, line
Quadrangles The Dyke 3900 ££(457m) N, of S, line
Countys: Valencla Field: salt Lake

Total Depth: 516 ££(157Tm) Elevation: 7120 ££(2170m)

Mineral Ownership: Federal sSurface Dwnership?

Formation Depth Thickness Elevation

Lower Moreno Hill 000 232 £L(7Tim) 7120 ££(2170m)
Atarque 232 ££(7im) 24 £t(7m) 6888 ££(2099m)

Rlo Salado Tongue 256 ££(78m) 260 FL(79m) 6864 ££(2092m)

Coal

Thickness Depth Elevation Zone

NO COAL

Well Name; 517=24=1 Township 5 N, Range 17 W, Se¢, 24
Company: N.M,B,M,M,R, Footage: 2000 f£t(6i0m)} E, of W, line
Quadrangle: The Dyke 1500 £t(457m) N, of S, line
Countys Valencia Field: Salt Lake

Total Depth: 277 £t(84m) Elevation: 7225 ££(2202m)

Mineral Ownership: Federal Surface Dwnership;

Formation Pepth Thickness Elevation

Lower Moreno Hill 000 277 ££(84m) 7225 ££(2202m)

Coal

Thickness Depth Elevation Zone

3.5 £L(im) 31 ££(%m) 7194 ££¢2193m) Rabbit
2.2 £EC,Tm) 90 ££(27m) 7135 ££(2175m) Rabbit
3.3 ££(1m) 101 ££¢31im) 7124 £t(2171m) Rabkit



Well Name: 517=7~1
Gonmpanys Private
@uadrangle: Fence Lake
Countys: Clbela

Total Depth: 640 ft(m)
Mineral Ownership: P
Formation

Lower Moreno Hiil
Atarque

Rio Salado Tongue
Coal

Thickness Depth

Depth

0.0

390 ££¢119m)
440 ££(134m)

Elevation

Township 5 N, Range 17 W, Setr, 7
Footages; 2000 f£t{ei0m) E, of W, llne
7000 ££(3372n) N, of S, line

Fileld: salt Lake

Elevation:i6990 ££(2131im)

surface Ownership: P

Thickness Elevation
390 ft{iiom)
50 £L(i5m)

200 £t(6im)

6990 £102131m)
6600 ££(2012m)
6550 ££.(1996m)

aons

fell Name; 517=9w=1
Companys: Private
Quadrangle; Fence Lake
Cibala

355 £t(108m)

Countys
Total Depth:
Mineral Ownerships P
Formation

Lovwer Moreno Hill
Atarque

Rio Salado Tongue
Coal

Thickness Depth

I » il e

Townshiyp % N, Range 17 W, S5ec, 9
Footages 1500 ££(457m) E, of W, line

4500 £t{1372m) N. of 8,
Field; salt Lake

line

Elevation: 6980 £t(2128m)

Surface Qwnershlp: P

Pepth Thickness Elevation
G.0ft 25 £t (8m) 6980 ££(2128n)
25 f£t(8m) 58 £t{1i7,.6m) 6955 £t(2120m)

58 £L(17,6m) 355 £U(i08m)

Elevation

6897 ££(2101im)

Zone



Well Name:z 517=27~2 Township 5 N, Range 17 W, Sec, 27

fompanys N.M,B,M,M,R, Footage; 600 £t(183m) E, of W, line
@uadrangle: The Dyke 2000 £t{610m) N, of 5, line
fountys: Valencia Field: Salt Lake

Total Depths 250 £t(76m) Elevatlony 7450 £t(2179m)

Mineral Ownershipi Federal Surface Ownership:

Formation Pepth  Thickness Elevation

Lower Moreno Hill a0 271 £t(83m) 7150 ££(2179m)

Coal

Thickness Depth Elevation zZone

3,0 £(.9m) 136 ft(4lm) 7014 £L(2138m) Rabbit

- ’ S P, " " - o d L]

Well Names 517=27=~3 Township 5 N, Range 17 ¥, Sec, 27
Company: Valencia Footage: 3100 £t(945m) E, of ¥, line
Quadrangle: The Dyke 3000 ££(1097m) N. 0of 8, line
gounty: Valencia Field; Salt Lake

Total Depth: 526 f£t{i6im) Elevation? 7150 £t(2179m)

Mineral Ownerships Federal Surface Qwnership:

Formation Depth Thickness Elevatioen

Lower Moreno Hill 000 232 £€(71m) 7150 ££(2179m)
Atarque 232 £L(7im) 53 ££(i5m) 6940 £L(2106m)

Rlo Salado Tongue 285 ££(8Tm) 241 £L(73m) 6865 ££(2092p)
Coal

Thickness Depth Elevation Zone
NO COAL



Well Names5i7=31=1 Township 5 N, Range 17 W, Sec, 31

CompanyiN.M,B.M.M,.R, Footage:3000 £t E, of W, lire
GuadrangleiFence Lake SW 4900 £t N, of S, line
County:Cibola Fleld: S5alt Lake

Total Depthibs47 £t Elevation:714% £t

Mineral OwnershipiF ' Surface Ownership:P

Formation Pepth  Thilckness Blevation

Fence Lake gravel 000 45 ft 7145 £t

Upper Moreno Hill 45 ft 177 £k 7100 £t

Moreno Hill middle sand 222 ft 35 ft 6923 It

Lhower Moreno Hill 257 ft 390 £t 6888 £t

Coal

Thickness Repth Elevation Zone

A - " S——

We)ll Name: 517=34w] Township 5 N, Range 17 W, Sec, 34

Company; N,M,B,M,M,R, Footage:s 100 f£tE, of W, line
Quadrangle; Cerro Prieto 2980 £tN, of S, line
County: Valencia Field: 8Salt Lake

Total Depth: 277 £t Elevation: 6910 £t

Mineral Ownership: Federal Surface Ownership?

Formatlion Pepth  Thickness Elevation

Lower Moreno Hill 000 204 £t 6910 £t
Atarque 204 £t 35 £t 6706 ft

Rio Salado 239 £t 38 £t 6671 £t

coal

Thickness Depth Elevation Zone
3,2 £t i70 £t 8740 ft Antelope
2.0 £t 191 £t 6719 £t Antelope



Well Name: 517=25=1

campany: N'M’B.M‘M.R'

auadrangle?

County: Cibola

The Dyke

Total Depth:263 £t(80m)

Mineral Ownership:F

Township 5 N, Range 17 W, Sec. 25

Footage: 2000 ££(610m) E. of ¥, line

Field: Salt Lake

Elevation:

2000 £t (6410m) N, of S, line

1340(2237m)

surface wnership:p

Formation Depth Thickness Elevation
Lower Moreno Hill 000 263 ££(80m) 7340(2237m)
Coal

Thickness Depth Elevatlon Zone

1ad £E(.4m) 44 £4£(13m) 7327 ££(2233m) Rabbit
12 ££(,4m) 81 ££(25m) T324 ££(2232m) Rabbit
7,5 £L(2.3m) 142 ££¢34m) 7335 £t(2233m) Rabbit

3.8 ££(1.1m)

193 £¢{59m)

7339 ££(2233m)

Cerro Prieto

Well Nanme: 517=25w3

- o L d

Townshlp 5 N, Range 17 W, Sec, 25
Company: N,M,B.M,M.R, Footage: 4700 ££(1433m) K, 0f W, line
Quadrangle: The Dyke 4100 ££(1250m) N, of S5, line
founty: Cihola Field: salt Lake
Total Depth: 252 £4{(77Tm) Elevationh: 7340 ££(2237m)

Mineral Ownership: Federal surface Qwnership: Private

Formation Repth  Thigkness Rlevation
Lower Moreno Hill 000 252 ££(77m) 7340 £t(2237m)
Coal

Thickness Depth Elevation Zone

3.6 £LCi.4m) 70 ££(2im) 7270 £t(22i6m)  Rabbit

142 £L{ 37} 74 £L(23m) 7266 ££(2215m) Rakbit

3.1 £6(,91m) 100 £t(30m) 7240 £4(2207m) Rabbit



Well Name: 518=1~1
Company: Private
Quadrangles Fence Lake
Countys: Clbola

Total Depths 360 £t{i10m)
Mineral Ownership: P
formation

Lower Moreno Hill
Atargue

Rio salado

Coal

Township 5 N, Range 18 W, Se¢, 1
Footage: 3000 £4(914m) E, of W, line
200 £t(61m) N, of S, line

Field: Salt Lake
Elevation: 6950 ££(2118m)
Surface Qwnership: P

Depth Thickness Elevation

000 175 ££(53m) 6950 £L(211%m)

178 £4(53m) 50 ££(19m) 6775 ££(2065m)

225 ££(75m) 135 £t(4im) 6725 £L(2050m)

Thickness Pepth Elevation Zone

Well Name: 518m=3=]
Company: Private
GQuadrangle: Fence Lake
fountys: Clbola

Total Depth: 340 ££(104m)
Mineral Ownership: P
Formation

Lower Morenc Hill
Atarque

Rio Salado

Ceal

— T y d ol oo
- .

Township 5 N, Range 18 W, Sec, 3
Footages 3300 £t(1005m) E. of W, line
2400 ££{732m) N, of 5, line

Field: 8alt Lake
Elevation: 6935 £t(2114m)
Surface [Ownership: P

Depth  Thickness Elevatlion

000 195 ££(59m) 6935 £t(2114m)

195 ££(39m) S50 £4(15m) 6740 £t{2054m)

245 ££(75m) 90 £E£(27m) 6690 £r(2039m)

Thickness Depth Elevation Zone



Well Name: 518wowl
Companys Private
Quadrangle: Rincon Hondo
County: Cibola

Total Depths 163 £L(59m)

Minera)l Ownership: P

annship 5 N. Range 18 W,
Footages 1100 ££(535m) E,
2100 £t(640m) N,
Field: Sall Lake
Elevation: 7040 £t(2146m)

Surface Ownership: P

Sec. 6
of W, 1line

of S, line

Formation Pepth  Thlckness Elevation

fence Lake gravel 0090 87 ££(30m) 7040 ££(2146m)
Lower Moreno Hill 97 £L(30m) 17 £t(5m) 6943 £t(2116m)
Atarague 114 ££(42m) 25 £t{sm) 6926 £t(21tim)
Rio Saladeo Tongue 139 ££(42m) 64 fU(i6m) 6901 ££(21¢3m)
Coal

Thickness  Depth  Elevation Zone

1,5 ££ 102 £t 6938 £t Antelope

Well Name; 518=11el Townshlp 5 N, Range 18 W, Sec, it

Company: Private
Quadrangle: Fence Lake
County: Cibola

Total Depth: 700 ££(21i3m)
Mineral Ownership: P
Formation

Lower Moreno Hill

Atarqgue

Rio Salado Tongue

Coal

Thickness bepth

Depth
0.0

175 ££{53m)
225 ££(42Zm)

Elevation

Footage: 4900 £t(1494m) E, of W, line

700 ££(213m) N,
Field: salt Lake
Elevation:6990 £r(2131im)
Surface Ownership: P
Thickness Elevation
375 £1(114m)
50 £t(15m)

275 £t(84n)

Zone

of Sq line

6990 ££(2131im)
6615 ££(2016m)
6565 ££(2001m)



Well Names 517=26=1 Township 5 N, Range 17 W, Sec, 26

Company: N,.M,B.M,M,R, Footage: 600 £t(183m) E, of 9, line
Quadrangle; The Dyke 2000 ft(6i0m) N, of S, line
County: Cibola Filelds:s Sait Lake

Total Depth: 280 £t(85m) Elevation: 7200 ££(2195m)

Mineral Ownership: Federal surface Ownership: Private

Formation Depth  Thickness Elevation

Lower Moreno Hill 000 280 £4(85m) 7200 £5(2195m)

Coal

Thickness Depth Elevation Zone

226 £L{.Bm) 162 £t(49m) 7038 £t(2145m) Rabbit
3.4 £6(1m) 188 £R(57m) 7012 £t(2137m) Rabbit

e " . T T—— . P ——

Well Names: 537=27=1 Tewnship 5 ¥, Range 17 ¥, Sec, 27
Company: N,M,B.M,M.R, Footages 4300 £t(131im) E, of W, line
Quadrangle: The Dyke 4900 £t(1494m) W, of 8, line
County: Valencia Field: Salt Lake

Total Depth: 290 £t(g8m) Elevation: 7150 ££(2179m)

Mineral Ownershlip; Federal Surface Dwnership:

Formation Depth  Thickness Elevation

Lower Moreno Hill 000 290 ft(88m) 7450 £t(2179m)

Coal

Thickness Depth Elevation Zone

3.5 ££(im) 33 ££(30m) 7147 ££(2169m) Rabbit
222 £L(,7m) 89 ££(30m) 7051 £0(2149m) Rabbit



Thicknhess Depth Elevation Zone



Well Name: 518~17=] Township 5 N, Range 18 W, Sec, 17

CompanyiN.M,B.M,M.R, Footage: 1600 £t E, of W, llne
Quadrangle: Rincon Hondo 2500 £t N, of S, line
County: Cibola Field: Salt Lake

Total Depth: 369 £¢ Elevationt 7220 £t

Mineral Ownership: P Surface Ownerships P

Formation Repth  Thickness Elevation

Fenve Lake gravel 000 92 £t 7226 £t

Lower Moreno Hill 92 £t 277 f£% 7128 ft

Coal

Thickness Pepth Elevation Zone

2,0 ft 303 £t 6917 £t Antelope

Well Names Si8w28w} Township 5 N, Range 18 W, Sec, 28
Company: N M,B,M,M,R, Footage: 3400 £t E. of W, llne
Quadrangle: Rincon fiondo 3700 £t N, of S, llne
County: Cibola Fields Salt Lake

Tetal Depth: 606 it Elevation: 7435 £t

Mineral Ownership: F Surface Ownerships P

Formation Depth  Thickness Elevation

Fence Lake Gravel 000 60 £t 7435 £t

Upper Moreno Hill 60 ft 150 £t 7375 ft
Moreno Hill Middie sand 210 £t 20 £t 7225 £t

Lower Moreno Hill 230 £t 376 £t 6995 £

¢oal

Thickness pepth Elevation Zone



Well Name: 518#29=] Township 5 N, Range 18 W, Sec¢, 29

Companys Private Footage: 3500 £t(1067m) E, of W, line
Quadrangles: Rincon Hondo 400 ££(122m) N, of S, line
County: Clbola Field: Salt Lake

Tota)l Depth: 295 £L(90m) Elevationt 7460 ££(2274m)

Mineral Ownership: P surface Ownership: P

Formation bepth Thickness Elevation

Fence Lake Gravel 000 58 ££{1Tm) 7460 ££(2274m)

upper Moreno Hill 55 £L(17w) 170 ££(52m) 7405 ££(2227m)

Horeno Hlll middle sand 225 ft(69m) 40 £t{12m) 7235 £t(2205m)

Lower Moreno Hill 265 fr(81m) 30 £t(som) 7198 ££(2193m)
Coal
Thickness Depth Elevation Zone

1,5 £t(,5m) 1565 ££(47m) 7305 £4(2227m) Twilight
2,0 £t(,6m) 170 £e(52m) 7290 £4(2222m) Twilignt
1,5 £t(,5m) 178 £t(54m) 7282 £t(2220m) Ywilight

Well Namei51ig=29~-1A Township 5 N, Range 18 W, Sec, 29
Company: Private Footage: E, of W, line
Quadrangle; Rincon Hondo N, of 5, line
County: Cibola Field: Salt Lake

Total Depth: 495 £t(151im) Elevationt 7640 ££(2329m)

Mineral Ownership: surface Ownership:

Formation Depth Thickness Elevation

Fence Lake Gravel 000 57 ££(17m) 7460 £4(2274n)
Upper Moreno Hill 57 ££{(17m) 183 L£L(H6mM) 7403 £L(2256m)

Moreno Hill middle Sand 240 £:(73m) 28 ££(3m) 7220 ££(2201m)
Lower Moreno Hill 265 £t(81m) 230 £L(70m) 7195 £t(2193m)
Coal



Well Name: 518~31w]1
Company: Private
Quadrangle: Moreno Hiil
County: Clbola

Total Depth: 390 £t(119m)
Mineral Ownership: P
Formation

Upper Moreno Hill

Morene HIll middle sand
Lower Moreno Hill

Coal

Thickness Depth

Elevation

Township 5 N, Range 18 #, sec, 3%

Footage: 3600 ££(1097m) E, 0f. W, line
3100 ££(945m) N. of 8, line

Field: Salt Lake

Elevation: 7500 £(2286m)

Surface Ownership: P

PDepth Thickness Elevation
06y

141 £t(43m)

140 ££(43m)
25 £t(8m)

7500 £(228bm)
7359 ft(2743m)
166 £t(51im)

125 £6(38m) 7193 ££(2192m)

zone

Well Name3;5$18m33~1
CompanysPrivate
Quadrangle:iFence Lake
County: Cibols

Total Depth: 375 £U(114m)
Mineral Ownership:P
Formation

Fence Lake gravel

Upper Moreno Hill

Moreno HI1l middle sand

Lower Moreno Hill

i -

- y

Township 5 N, Range 18 W, Sec, 33
Footage: 1600 ££(488m) E, of ¥, line
2800 ££(853m) N, of S5, line
Field: Salt Lake
Elevation: 7290 £+(2222m)

surface Ownership:P

Depth Thickness Elevation

000 58 £L(17m) 7290 £t(2242m)
55 ££(17m) 30 £t(9m) 7235 £1(2205m)
85 f£ft(26m) 35 f£t(lim) 7205 £{(2196m)

120 ££(37m) 255 £3(78m) 7170 ££(2185m)

Coal

Thickness Pepth  Elevation  Zone

1,3 £t(,4m) 250 ££(76,2m) 7040 £f(2146m) Rabbit
1,6 ££(.5m) 207 ££(63m) 7083 ££(2160m) Rabbit



Well Name: 519=19=]

Companyi:Private

Township 5 N, Range 19 W, Sec, 19
Footages 800 ft(244m) E, of W, line

Quadrangle: Cantaralo Spring 1600 £1.(488m) N, of S. line

Countys Cikola

Total Depth: 490 £t(149m)

Mineral Ownership:P
Formation

Fence bLake gravel

Upper Moreno Hill
Moreno Hil}l middle sand
Lower Moreno Hill
Atarque

Rie Salado

Coal

Thickness Depth

2.0 £t(,6m) 167 ££(51im)

Fields salt Lake
Elevationi7390 ££(2192m)
Surface Ownership:P
Depth Thickness Elevation
000 BO £t(24m) 7190 ££(2192m)
80 £4(24m) 37 £n{iim) 7110 £1(2167m)
117 ££(36m) 20 £t(6m) 7073 EL(21%6m)
137 £tC42m) 73 £4(22m) 7083 £t(2i%0m)
210 ft(64m) 45 £t(i4m) 6980 £r(2148m)
258 £4(78m) 235 ER(72m) 6935 £1(2114nm)

Elevation Zone

7023 ££(2144m) Twillght



Hell Names 519=21~1
Company: Private
Quadrangle: Rincon Hondo
County: Clbola

Total Depth: 500 ££(152m)
Mineral Ownerships P
Format.ion

Fence Lake Grave]

Upper Moreno Hill

Moreno Hill Middle sand
Lower Moreno Hill
Atarque

Rlo Salado

Coal

Thickness Depth

1.5 £t 301 £t

6959 £t

Township 5 N, Range 19 W, Sec, 21

Footages 1800 £r(549m) E, of W, line
200 £t(61im) N, of 5, line

Field: Salt Lake

Elevation: 7260 £t(2213m)

Surface Ownership: P

Thickness Elevation

70 £LC(21im) 7280 £1(221%m)

7¢ ££(21m) 201 £L(6im) 7190 ££(2192m)
271 ££(83m) 26 £t(8m) 6989 £ft(2140m)
297 ££(91im) 48 £L{15m) 6963 ££(21%42m)
345 ££(108m) 50 £L(i5m) 6915 ££(2198m)
395 ££(120m) 105 £t(32m) 6865 £t

Elevation Zone

Antelope



Well Name; 519«30-1
Company: Private
Quadrangle: Rincon Hondo
County: Clbola

Total Depth: 395 £t
Mineral Ownership: P
Fermation

Fence Lake gravel

Upper Moreno Hill
Morenc Hill middle sand
Lower Moreno Hill

Ceal

depth
000

115 £t
260 £t
320 £t

Thickness Pepth Elevation

1.2 250 6970 £t

Zone

My e

Township 5 N, Range 19 W, Sec, 30
Footage: 1800 £t E, of W, line
4900 £t N. of 8, line
Field: Salt Lake
Elevation: 7220 £t
Surface Qwnership: P

Thickness Elevation

115 £t 7220 ft
145 ft 7105 £t
60 ft 6960 £t
75 £t 6900 £t

Twilight



Well Name: 616w33={ Township 6 N, Range 16 W, Se¢, 33
Companys: N.M.B,M.M,R, Footages 3650 E, of W, line
Quadrangle: The Dyke 3300 N, of S, line
County: Clbola Fileld: Salt Lake

7otal Depths 280 Elevations 7220

Mineral Ownership: Federal Surface Ownerships

Formation fepth  Thickness Elevation

Lower Moreno Hill 000 280 £t TR20 £¢

Coal

Thlckness Depth  Elevation Zone

2.5 £t 40 ft 7180 £t Rabbit

2.4 £t 82 £t 7438 £t Rabhit

3.8 f£C 96 £t 7124 £t Rapbit

1,6 £% 111 £t 7109 £t Rabbit

Well Name: 617=33»1 Township 6 N, Range 17 W, Sec, 33
Company; Private Footage: 3400 £t E, of W, llne
Guadrangle: Fence Lake 5100 £t N, of 8, lipe
County: Cibeola Fleld: salt Lake

Total Depth: 390 ft Elevation: 6950 ft

Mineral Ownership: P Surface Ownership: P

Formation Depth  Thickness Elevation

Lower Moreno HIll 000 £t 190 f¢t 6950 £t
Atarque 190 £t 256 £t 6760 ft

Rio Salado 215 £t 176 £t 6735 £t

Coal

Thickness Depth  Elevation  Zone



Well Name;720=9=]
Company; Private
Quadrangle: Venadito Camp
County; Clbola

Total Pepth:l195 £t

Mineral OwnershipiP

Formation Pepth

Bidahochi(?) 000 £t
lipper Moreno Hill 49 ft
Moreno Hill middle sand 111 £t
Lower Moreno Hill 135 £t
Loal

Thickness Depth Elevation
5,0 £¢ 147 £t 6283 £t

Township 7 N, Range 20 W, Sec¢, 9
Footage:4300 £t E, of W, line
4600 £t N, of S, line
Fileld: salilt Lake
Elevationi6430 £t
Surface Qwnership:P

Thickness Elevation
49 £t 6430 £t
62 £t 6381 £t
24 it 6319 £t
60 £t 6295 ft
Zone

Antelope
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