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Introduction

The East Cortez coal area includes approximately 30 square miles
in T, 36 N,, Rs, 14 and 15 W,, and is about 4 miles east of Cortez,
Colo., along U,S. Highway 160 (fig. 1, in pocket), The area is located
on the south end of the Dolores Plateau, which is a subdivision of the
Colorado Plateau, No railroads serve the area; but good all-weather
roads are present,

This investigation was part of a cooperative program between the
Branch of Mining Operations and the Branch of Mineral Classification,
U.S. Geological Survey, to obtain the geologic data necessary to
administer leasing activities on Federal lands, A lease application
has been f:llledl in the area and several coal-prospecting permits have
been issued, This area had been considered as one of several possible
thermal power plant sites and 1ﬁ 1955 Empire Electric Association, Inc,,
drilled approximately 60 holes in the area to gather information on the
coal, This company now, however, has relinquished its prospecting
permits on Federal lands in the area, Logs of 27 of the holes drilled

by Empire Electric Association, Inc,, are given on pages 14 to 20,



Method of investigation

No adequate base map of the East Cortez coal fileld was available
at the start of the project so a base was constructed from Bureau of
Land Management township plats and aerial photographs by using
plane-table triangulation and radial-plot methods. The geologic
contacts were mapped directly on aerial photographs and subsequently
transferred to the base map by radial plot.

In addition to the formational contacts, certain horizons were
mapped within the Dakota Sandstone (generalized columnar section,
fig. 1), One of the horizons, '"c," at the base of the uppermost
sandstone serves as an approximate overburden limit of 95 feet,
Horizon "c" was mapped only in the area bounded by faults on the north
and west and the Dakota-Mancos contact on the south, The base ;f the
middle sandstone, horizon '"b," was mapped and used as the structure
contour horizon, This horizon is generally about 2 feet above the
main coal, but locally it coincides with the top of the coal, The

ot of the

top of the lowes;1Dakota sandstone, horizon "a,’
-~

' was mapped to indicate

the lower limit of the Dakota coals. Any stripping operations should
be confined to beds above horizon "a" as coal will not likely be found
below this horizon, All exposed coal beds in the area were mapped,
and measureménts of coal thickness are shown on the map by a circled

number and arrow,



Stratigraphy

The Mancos Shale and the Dakota Sandstone of Late Cretaceous age
comprise most of the exposed bedrock in the East Cortez area, The
Burro Canyon Formation of Early Cretaceous age and, possibly, the
Morrison Formation of Late Jurassic age crop out for a short distance
along the fault in the SE%SW% sec, 15, T, 36 N,, R, 15 W, The total
thickness of the exposed sedimentary rocks is about 345 feet, All
coal in the area is in the Dakota Sandstone. The over-all pattern of
deposition for rocks exposed in the area is one of general transgression
of a marine environment over a continental environment,

The more resistant rocks are fairly well exposed in the walls of
the minor canyons, which contain the intermittent streams draining the
Dolores Plateau, The southern part of the area, which is underlain
by Mancos Shéle, has much slope wash or colluvium masking bedrock,

The depths of the surficial material in secs, 33, 34, and 35 are

generally in excess of 20 feet,



Jurassic and Cretaceous Systems
Upper Jurassic and Lower Cretaceous Series

Morrison and Burro Canyon Formations

Green and red shale exposed in a small cliff along the fault in
the SE%SW% sec, 15, T, 36 N,, R, 15 W,, probably is part of the Upper
Jurassic Morrison Formation, The shale, however, was mapped with the
Lower Cretaceous Burro Canyon Formation because of the small area
involved and the steepness of the topography at this point that causes
the Morrison and Burro Canyon contacts to be superimposed upon one
another,

Sandstone and red shale, about 60 feet thick, that overlie the
green and red shale of the Morrison are tentatively assigned to the Burro
Canyon Formation of Early Cretaceous age, The sandstone and shale are
poorly exposed in the mapped area and the description of the Burro
Canyon given here is based on exposures in Dolores Canyon (SW% sec. 8,
T. 37 No, Re 15 Wo)o

The Burro Canyon Formation in Dolores Canyon consists of a lower
sandstone, 18 feet thick, and an upper shale, 41 feet thick. The
sandstone is yellow gray, very fine grained, and forms a resistant ledge,
The basal part of the sandstone contains chert pebbles and is in sharp
contact with the underlying Morrison, This contact is probably uncon-
formable, The upper shale is nonresistant and dominantly red, although
it contains beds of green noncalcareous mudstone, The contact between
the red beds and the overlying Dakota Sandstone is probably unconformable,
The red shale and sandstone suggest a probable continental environment of
deposition, For a more extended discussion of the Burro Canyon Formation

in nearby areas, see Brown (1950), Stokes (1952), and Simmons (1957).



Upper Cretaceous Series

Dakota Sandstone

The Dakota Sandstone, about 215 feet thick, consists of three
major sandstones separated by shales, The sandstones are medium
grained, off white to buff,.and are generally resistant., Locally, the
basal sandstone contains stringers and lenses of chert pebble
conglomerate, The shales are carbonaceous, gray, and contain coal and
a few thin sandstone beds or lenses, Topographically, the thick
sandstones form gentle southward-sloping uplands that reflect the dip
of the underlying strata., An arid climate and the gentle dip result
in stripping of the nonresistant shale without appreciable erosion
of the underlying resistant sandstone, Where stripping has been
incomplete, small flat tops of relatively low relief are formed atop
these broad uplands,

The Dakota was probably deposited in flood-plain, swamp, and
lagoonal enviromments (Wanek, 1959, p. 680), The present study of the
Cortez area tends to substantiate this origin, The Dakota formed in
the transitional environment between wholly continental deposits,
represented by the Burro Canyon Formation, and wholly marine deposifs,

represented by the Mancos Shale,



Mancos Shale

A complete section of Mancos Shale is not present in the East
Cortez coal area, Wanek (1959, p. 681) indicates that the total
thickness of the Mancos near Point Lookout in Mesa Verde National Park
is 2,000 feet, The part of the Mancos exposed in the East Cortez coal
area consists of gray calcareous shale that contains scattered
limestone beds and concretions, A medium-dark-gray microcrystalline

limestone bed containing the pelecypod Gryphaea newberryi Stanton

occurs about 54 feet above the base of the Mancos Shale, W, A, Cobban
(written commun,, 1964) reports that the pelegypod Gryphaea newberryi
Stanton is "confined to rocks equivalent in age to the basal part of
the Bridge Creek Limestone Member of the Greenhorn Limestone of the
Great Plains," An Early Colorado age has been assigned to this zone,
Pike (1947, pe. 24) considered the Greenhorn and Graneros equivalents
to comprise the lower 125 feet of the Mancos in this area,

The only bed of possible economic interest in the lower part of
v‘ga‘u\‘
the Mancos is the Greenhorn Limeston%, which could be used as agri-

cultural lime or as raw material for local cement manufacture,



Unconsolidated deposits

Terrace‘gravels, colluvium, and alluvium are present in the
mapped area but were not studied in detail, The intermittent streams
have cut steep-sided ravines as much as 20 feet deep in the uncon-

solidated deposits,



Structure

The structure is shown in Figure 1 by structure contours drawn
on the base of the middle sandstone of the Dakota. Regional dip in
the area is south-southwest at about 150 feet per mile, Several
noses, troughs, and faults modify the regional monoclinal structure.
The most pronounced trough plunges southwest and trends N. 50° E, in
secs, 21, 22, and 28, This trough is bounded along the northwest side
by a fault that dies out southward in sec. 28 but continues northeastward
to sec, 14, In sec. 14, the fault curves eastward and apparently joins
an east-trending fault. The fault has a maximum throw in excess of
450 feet in the S% sec. 15 but displacement decreases northeast and

southwest of this area, -



Coal resources

Most of the coal in the East Cortez coal area is in the lower
shale of the Dakota Sandstone, The most important bed of coal in the
area is about 110 feet above the base of the Dakota, The coal
averages about 3 feet in thickness and may reach a maximum of 8 feet
in secs, 22, 27, and 28, This coal may not be present over all the
area, The middle sandstone may increase in thickness because of
channeling into the underlying shale and in these places the main
goal has been cut out, Also, the main coal in the area is close to
the surface in many places (cross section A-A', fig, 1), In places,
it is so close to the surface that possibly it has been eroded. Slope
wash could fill the depression where the coal was eroded so that
structure and topography may indicate that coal should be present
when in actuality it is not, The SE%SE%; sec., 21 and W% sec, 22 are
places where the coal has possibly been eroded,

The other coals in the Dakota appear to be rather discontinuous,
These coals may reach a maximum thickness of about 2 feet, but in many

places only a highly carbonaceous shale is present,



Although no analyses of the coals in the mapped area were made,
table 1 gives published analyses (U,S. Bureau of Mines, 1937, p.
108-109) of nearby coals in the Dakota Sandstone, which should be
similar to the coals in the mapped area, The analyses are given for
three conditions: (1) as received, (2) moisture free, and (3) moisture
and ash free, These coals are high volatile, bituminous B or C rank,
and noncoking, according to Landis (1959, p. 156), In tabie 1, the
analysis of coal from the Cortez mine indicates that the coal may be
a marginal coking coal because the sulfur content is well below the
l.5-percent sulfur content, which is the upper limit for making gas
or coke,

A total reserve calculation was not attempted for the mapped area,
A rough estimate of the original reserves in the main coal in secs, 21,
22, 23, 27, and 28, T, 36 N,, R, 15 W,, indicates about 10,500,000 tons
of coal in these sections, The estimate was made by using a factor of
1,800 tons per acre-foot, The main bed averages about 5 feet thick in
these sections, An 80-percent recoverability factor for stripping
operations gives an effective coal thickness of 4 feet, or an average
of 7,200 tons of recoverable coal per acre, The results are tabulated
in table 2, These figures represent inferred coal tonnage with less
than 90 feet of overburden and do not take into account the availability

of the land for leasing (i.e., coal under a highway, road, or canal),
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Table 2,--Estimated original reserves, main coal bed, East Cortez
coal area, Montezuma County, Colo.

Location
T. 36 N,, R, 15 W, Estimated reserves
Section Acre -feet Tons
21 NE% 57 102,600
Nw, 0 0
SW% 82 147,600
SE% 424 763,200
Total in sectione=ececccaccucao LI LT 1,013,400
22 NE% 398 716,400
Nw 362 651,600
SW% 636 1,144,800
SE% 226 406, 800
Total in section==--- e b DL - 2!919!600
23 NE% 507 912,600
NW% 348 626,400
SW 259 466,200
SE% 400 720,000
Total in sectione==wcccncaccncax —————— 217251200
27 NE) 289 520,200
Nw 404 727,200
SW% 146 262,800
SE% 146 262,800
Total 1In sectionewececeaccccacaacnaa - 1,773,000
28 NE% 489 880,200
Nw% 388 698,400
SWY 126 226,800
SEX% 152 273,600
Total in sectionewee-w-ce-- LT LT 2!079!000
Total estimated reserves (rounded)====eecea 10,500,000
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Selected logs of holes drilled for Empire Electric Association,
Inc,, are given on the following pages, Some of the coal thicknesses
on the drillers' logs appear to be excessive when compared with coal
thicknesses measured on the outcrop, Unless a conscious effort was
made to underlog the coal, the logged thickness of coal would be
greater than the actual thickness because of the tendency of coal to

contaminate drill cuttings,

13



Selected logs of holes drilled for Empire Electric Association, Inc,,
in T, 36 N,, R, 15 W,, July and August 1955

Ground
elevation Thickness
Hole Locality (feet) Description (feet)
9 NW%SWANEYL 6,276 Sandstone, brown, SOft===wececeaee=—c- 6
sec, 28 Sandstone and shale====ssceccccccecce- 5
Coal, clean and good======cwceccuaacx 13
Sandstone, white, soft=-=ee-eecccecwua. 7
Coal-=-meccumamcnacccccccneccncnnn - 7
Shale and coal=====-cccccacananacaaax 10
Coadl==mmcrnnmacnnmnennnnocecnnnccacas 1
Sandstone, white, soft-==-eccccccacwa 31
Total depthe==eccncncccnnccccaaaa 22
10 NE%SWYLNEY 6,289 Soill=mmcecmcman e ccc i cm e e a 1
sec, 28 Sandstone, light-browne=e=-====-cccca.- 5
Coalem-ccncocncnccnncnccmncnnnnn e 8
Sandstone, light-brown to dark-gray-- 12
Shale, light- to dark-gray=-==--=----- 7
Coal and shale==---=meeccnccecccccucaa 2
Coal, goode=--=cewonaacccacnecacancana 3
Sandstone and shalee=--====- memeee———— 5
Coal and dark shale==-=-w=cececcacc.- 7
Sandstone, white-=-==-=- R _4
Total depth-==s-=ceeccancnccncancn 54
11  SE}NW%LSEY 6,298 Shale===eccmccncccccconnnmncncncencn- 2
sec, 28 Sandstone, brown-e=--=-ccccacccaacaan 13
Shale, dark==v-=cemcccacacananancacaa 1
(o N N L E L L LT 6
Coal and shale==-=-ceesca- L EEL T 4
Sandstone, some shalee====ececaccccan 14
Coal and shale===weeewcwccccaneaean -- 3
Coalmmemnmncrnmmcnnccneccccnnnncnanae 5
Shale with some coal-=--vevemcceccnua 12
Shale and sandstone==---==cesecececa= _S
Total depthem==e-remccencencccnnna 65
12 NWLNEYXNEYL 6,303 Sandstone, buffe=cacoccccnacaax - 10
sec, 28 Shale, light to darke=----w-eccuweaaa- 4
Coalmmmoccmmn e cccccencn e s e e e n—- 5
Shale, carbonaceous and coaly-=e=w--- 11
Coalemmnnucncccnnnn e e L L L L L 7
Coal, shaly, bony=-===c-cec=-- LT 4
Total depthe===cccccccuax me——————— 3;

14



Selected logs of holes drilled for Empire Electric Association, Inc,,
in T, 36 N,, R, 15 W,, July and August 1955-=Continued

Ground
elevation Thickness
Hole Locality (feet) Description (feet)
13 NWHNELZNEYR 6,326 S01l=----ccecmmmcaccccccc e cemeee- 9
sec, 28 Sandstone, brown, soft-=ee-ec-cccoa-- 8
’ Coal-=--vcmcmcmcce e cc e e —————— - 7
Coal, shaly-------=coccemccmnccnaaun - 3
Shale and sandstone-e-e-eccccaccea--a 15
Shale, dark-=---- R e lalatatel 2
Coal==-mmmmcmcanax ————me—- m——emcana-- 8
Shale, dark~===~=cccccccccacacccccaa~ 7
Coalemmmmmmcemccmc e cccmccc e e 2
Coal, shaly-=-==-ccceccncaccccnnccna- 1
Total depthe~~-wcecmmcccccenuccns 62
[ —__}
15 SwhkSwiSwy 6,353 Soil-=---mecccmcmncaccccrnaccccee e 2
sec, 22 Sandstone, buff----c-cccccnccnccancann 11
Shale~====--=- R ettt 4
Coal~==ccrmccocancanaa-- “mmmmececaca- 8
Shale, white, softe==--- eme——- eee——.- 3
Sandstone, buff to gray==-=-=cececce-- 19
Shalew====cm-cccccnmcaca" “emmmm—aaa -- 3
Shale, darker, carboniferous==-=--=-- 2
Coal; bottom 2 ft good coal==w====-w== - 6
Shale~=-~reccmcccrccccccccccdcc e e 1
Sandstone, hard=e----cecccccuaunan “-—- _1
Total depthe=~~-cccmrccncnnencuna 60
-
17 NE%SW%4SW% 6,367 Shale, dark, carbonaceous-==-~--ccea= 8
sec, 22 Sandstone, buff, hard----- mmmcnamaa—a 4
Shale, softe-~=cwcecccccavacna-- ————— 8
Coal, good and cleane==--cecuccua-x “-- 7
Shale, gray-w--w-sac-ca-wu- “mmmemce. - 11
Sandstone, white to gray, hard-=---=-- 3
Shale, dark==~~==~uce=- EEE T R L L L 5
Coal-=---=~ L P L PP T 3
Sandstone, brown, harde=---wewcceue-- 3
Shale, brown-=---=~--euccuaa L LY 4
Sandstone, very hard===-- —————— ————— 2
Total deptheeccancucucauan cemena- 38
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Selected logs of holes drilled for Empire Electric Association, Inc,.,
in T, 36 N., R, 15 W,, July and August 1955--Continued

Ground
elevation Thickness
Hole Locality (feet) Description (feet)
18 SEXMERSW: 6,394 Shzle, graj----=-ecmeccmccccccccceaa 17
sec, 22 Coaleememrmmmmcmcccccccnc e ccccc e 2
Sandstone, gray, Softee--=-emceccece- 6
Shale and brown coal------ccccacaca-a 4
Coalmmmmcmcmcccccccncnccccccccc e ccae- 5
Shale, coaly-==--c-ccacrccccccnccacax 3
Shale, gray, softes--m-cccccccecceccaaa. 14
Coal and small bands of shale==--==-- 6
Shale, gray and gray~brown=------a--- 15
Total depthe=wccccccccccccncuaaa.- ;%
19 NWYLNE%LSWY; 6,412 Shale=-=c-meccmmc e cccncccmcncccceeae 9
sec, 22 Coal-=mmccccnmcccnccanccccccccccanaan 1
Shale~=mmm=cmcnacaa- e —n— - 4
(T N e L L L L L L - 1
Shale, some sandstone==-=cccca=ccac- - 9
Coal==----sccccrmcmmcccccaccccaccnax - 7
Shale and hard sandstonew=s-=-=- —————— 15
Sandstone, whitess=e-ccccccmccannaaccaa 14
Shale, very harde-=-ec---- w—eemcccaa- 17
Coal-==veunca- R e L L P T -- 3
Shale, dark, with coal=e=-cccaccccua 3
Sandstone, white, harde~==s=ccccccne= 3
Total depthee=ccecccccrcccnccccca 86
20  NEY4NE%SWY% 6,428 Shale, gray-===-=---cccccecccccncucax 10
sec, 22 Coalemmmvanmrmccnnccc e ccm e e -—— 1
Shale, gray==-==-secacacccccccccena-x 2
Coalmemmccmmmccacccme e c e c e an- 1
Shale, gray, soft-==-cse-ccccccecceaa 9
Coalemevmmcmccmmcmccncmcmcnn——- - ——— 7
Shale and sand, hard=s==«-sa---« ST 18
Coale-mmmmsomcccccamccncann . 3
Shalescccmcccacmcccanaas amceeao —————— _6
Total depthwe=w-mcccvmcnncnnax ——— 7
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Selected logs of holes drilled for Empire Electric Association, Inc.,
in T, 36 N,, R, 15 W,, July and August 1955==Continued

Hole
21

22

23

24

25

Ground
elevation Thickness

Locality (feet) Description (feet)
SE%SE4NWY 6,454 Shale, gray=~--~--== m—mmm——e————————— 18
sec, 22 Shale with coale=--~- e eme—————————— 6
Coalmmmmmmmmmm e e ————— ————— 1
Shale and sandstone==e-~eccwu~aa ——eam- 9
Coale===- mm—————— e me—m———eemee——— - 8
Sandstone, whitee~=-cowmccnccnacemccnux 6
Shale=e=semcemcccmmrammrccomceceaanan o 6
Coal, bands of bone~eec«-ccccucux - 4
Shale===erccmummmmnacnnaan e ecm———— 15
Coal, some bonese--ccmcaccccrcccecna- 4
Shale turning to sande==-eccecccccmnn= 3
Total depthe=---we-cccamconncaa0= - 89
NW%LSWENEY;, 6,468 Shale==c-ccmmcccacmamcc e cmamae 36
sec, 22 Coal, corew=-ececmcmccccucacancnnxs - 6
Shales=ewccmcccancnana~ R Y ———— 13
Coal, coree=m=cccmnmnucannmnccnncnana _6
Total depthee=recrccemmrcccccnnnna b1
NE%SWLNEY;, 6,446 Soil and shale==ere--cccmcrcmccaccana 8
sec, 22 Shale with occasional 1-ft sandstones 23
Coal, some bonem=eeccccccaaa L LT - 8
Shale, blue-gray===scccececccccccccan 13
Coal, bone==--c-cmccccmcurunncnmcnccna 4
Shale, blue=-gray====cesc-cocccmmmcnx 13
Total depthe=-cemcmcmnncccnnccns - 69

SEXNWLNEY: 6,484 Soil and shale with 1-ft bed of
sec, 22 sandstone====e=ccmmenncmmcccnanann - 29
Coal, good; some bone====-cw== - 8
Shale==wcmremcncenmccncmccnncmccnn e 10
Coalmmmuccmunncnnncnncmncnnax emm - 4
Shale and coal-=--c-cucccccnnnccnaaaa 3
Total depthe==ccccnccncanncacnn. - _.?,‘_.5,
SWYNEXNEY; 6,508 Shalew=~meccccccmamncnnnnccc s cnman- - 21
sec, 22 Coal, shaly, bony===e-c-rucucaaccacan 7
Shale, softemc-cccracccnccccna-a m———— 14
Coalemromcvennacan= e n— e ————— - 4
Sandstone, white, harde—mccc«a m———— - _4
Total depth=e=cuceacan EE LT TR 50
==
17



‘ Selected logs of holes drilled for Empire Electric Association, Inc,,
in T, 36 N,, R, 15 W,, July and August 1955=-=Continued

Ground
elevation Thickness
Hole Locality (feet) Description (feet)
27 NEYZNE%SWYL; 6,400 Sandstone, harde-eececcaccmccecaca= - 4
sece 22 Shale; some bone=-----c-ccecememucaaa- - 4
Coal, goodem=cewcccccncncaccccancccn. - 2
Shale, coaly-==c=cmccecu- meeecmceaaa 4
Coal; some bonewwe-ccccwcccacacuccna - 2
Shale===-==coacau- meecccceccaccccana - 8
Coal=weccccaax ——————— ———meaa memme———— 1
Shale==~cemecccccanaaa L L EEE P - 11
Coal with 6-in, bone==--=ccccccccacaa 3
Shale, hard, with sandstone streaks=-= 17
Bone and coale-=«cecccccccncccnnanca. - 4
Sandstone===-=-cccmcmcecna e _&
Total depthe==-ecemecaa —————e———— 64
28  WLSE%LSw 6,415 R B R e L L e P L L P - 3
sec, 22 Sandstone==scmececccnccncuacacncacnas 11
Shale=ecccnmrcmcncncecanaan cmsecmewe= 3
Coal-=m-memecccmnccccccccccccmcncnan - A
. Bone and coale===ccccocmcaccccnncnnaa 3
Shale and occasional sandstone====--- 26
Coalemwcccmmeccnmacnuax L LT LR R 4
Shale and bone=e=c=mecccccccnnnncnna- - 2
Total depthe==cececcccncecncncncaa 26
29 S%SE%SWY 6,427 Shaleee-mccmcmaccncccccccccccccnacaan 6
sec, 22 Sandstone==e~cemeccccccccccmmmccaaaaa 8
Shale with coal streakSe=~=c=we=cc-- - 6
Coal, core; some bone====weesccemeece 7
Sandstone==---=ccccccncccccnnnrcnnana 20
Shale, dark=-gray to gray=e-===ecc-e=- 8
Coal, core, harde-=--ececccamccncenaa - 2
Sandstone, hard=-=-=ecccacccnecanas - 1
Total depthe===-ccercauax LR 38
38 NEINWYLNEL; 6,281 Sandstone, yellow, soft==-=cecacc-u- - 9
sec, 28 Shale==-cwmccceccncccmccnccncaccccas - 15
Coalemcnnurcnccc e e cccne re - - 8
Shale, dark==--cccccmcacnaccacnccaaaa 10
Coalmmeccmmcmmcmccncaccnccn e~ ———— 9
Shale, dark; some coale==wec=a e - 9
Shale going to sandstone=e=wecemacea= 4
Total depthe==e=ec=- e L L LT L 22

() ‘ 18



)

Selected logs of holes drilled for Empire Electric Association, Inc.,
in T, 36 N,, R, 15 W,, July and August 1955-=Continued

Ground
elevation Thickness
Hole Locality (feet) Description (feet)
39 NE}NWLNER 6,298 Sandstone, soft=====-cecccecccccaa-a- - 6
sec, 28 Shale, darke=----ccmccacccmacacaa. - 19
Coalemeccrcmccncrcancccmcana~a LT ' 5
Shale==-=-ccccccccmnccaa- L 15
Coalmmemcmmccccncncnnnnnmcncncccccan= 7
Shale with much bone~=~emeccacmcneaax 8
Sandstone===---=---ccecaaaax T - 2
Total depth==~-c-ceccccucucncccnna 62
41 NE%SE%SEYL 6,348 Shale, gray==e=--cc-ccccccccacacancca- 12
sec, 21 Shale, dark, carbonaceoug===~== - 6
Sandstone, white, soft==e--ecececaca- - 9
Coalemmccmmccccucccdanaaccns am—————— - 1
Shale, dark, soft==ecccceccccccccacua C 2
Coalemmccccmc e S mm—————- 7
Shale, darke=-c-ccccccucccccucucan. - 6
Coalmmecmmmmmccmccnnccnan. meeenea——— 2
Shale, dark, softeeswmccccancncccacn - 6
Coal, good=-=---mccaucucccnana “ummaas 6
Shale, dark; sandstone at base~=--we= 12
Total depthee~e~ca= L T PP 89
45 SEYNE%XNEY% 6,375 Shale, white to yellow, soft=-=-ccu=a= 10
sec, 28 Sandstone~=-=scccccncnccncnncrncacnan 15
Shalemeercmccmmccuacccaccccncrcncana- ' 1
Coalmmmemenmcnccnnr e ccncnu e ncanna— 1
Sandstone==--cccnecrmnnnnnnnnnan—- - 15
Shale, light= to blue~gray==«====w-== 2
Coal, 1-ft boneme~ccmemmcccanccunuan - 9
Shale, gray, soft; some bone in top ~
ftemoemmcmceccccanenn eemme e ——— 9
Total depth=eecccccecccccnx - 62
46  NLNWLNWY 6,405 Shale, sandy, soft-==---eeccceccaanas 10
"~ sec. 27 Sand, yellow, and shale==~--=-w-c-u-- 11
Shale, dark, soft; some coal; 1 ft of
sandstone==e-sccccccancccnncnannn - 24
Coal with bone streakse==eesccceecceu= 8
Shale, blue to dark-blue, soft; coal
streak==--mecmmmccnuacnn" m——————— -———— 10
Shale, white, softemeccccccncaccccnc= 1
Total depthe===ccca=- meeeemasane- 70
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Selected logs of holes drilled for Empire Electric Association, Inc,,
in T, 36 N., R, 15 W,, July and August 1955-=Continued

Ground
elevation Thickness

Hole Locality _ (feet) Description (feet)
48  NLZNW%SEX 6,320?7 Sandstone, hard=---ececacecccaacaa- - 5
sec, 28 Sandstone, softe=-c-ccccaccccccaccaaa- 3
Shale, gray~=---cecccccaccccccncnccax 7
Coal; some bone=----ceccremcaccccccccca 8
Shale and sandstone=-=-ec-ccavccaaa - 14
Coal, cored-==--emecccccaccccccccca- - _8
Total depthe-c-ccccrcccnccas o ég
50 SEYNWLNEY% 6,276 Alluvium=e=ececeacmc e ccc e em 18
sec, 28 Sandstone==-----cccceccmcoccncccnacao= 1
Shale, brown, softe=--wec----- ——————— - 3
Sandstone==-----cmceccnccncuccccnanax 5
Shale, dark; 6=in, coal streak=----- - 3
Coal=mecrcrcmcrccrccnccvcemmccm e 6

Shale, soft; streaks of bone; gas

0dOor==--cemcccmcc e cccncaa 13
Sandstone, blue, hard, gassy====-e=«-w= 3
Sandstone with water-=-=-=--ec--e= ——— 1
Total depthe-=mccccccecnccncuccacs 22
55 SE4NW%SW% 6,388 Shale, brownish, soft-ewececcccacea. - 23
sec, 22 Shale, gray to black=eew-ccccccncacaa 11
Coalemmmccccrmrcnccmnccncmnccnacnc e 1
Shale==---cccccccccccaccmccccacccnan 1
Sandstone=--eee-cecccnccnccnmccnnceac- 7
Coalwwmerrmremcmcnccnc e cnmcn e - - 7
Sandstone===eecmccnccccrcnccccncnaa- - 22
Coal corg=e=-=-w--=- LI el - 4
Total deptheswccccaceccncccaunca - 16
56  SWiZNW4SW%; 6,393? Shale, gray; poor coal at base====-== 18
sec, 22 Sandstone, gray==e----ccccececcanccaac- 8
Shale==e-cccmcmcccraccnmccmcccncnaeae 3
Coalemmmmmmcccccccccnccmcnccec e 9

Shalew=---cecucccrcmccnncccncnaccaan - 75

Coal, cOremcw=cccecccmccccncuccnancns . 0,5

Shale, dark, with bonge~ecceccacacacn= 75

Total depth===---ce= S L L LT 53,5
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