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INTRODUCTION

Additional sources of coking coal west of the Continental Divide are
needed for western steel plants, and as the anelyses of coal obtained in
diamond-drill cores in a hole drilled in Gunnison County, Colo., at the
confluence -of . Anthracite Creek and the North Fork of Gunnison River indi-
cated that these coals had coking qualities, a reconnalssance was made of
the area adjacent to Antnrac*te, Muddy, Snowshoe, and Coal Creeks. This
area 1s being investigated by diamond drilling.

The interest shown by coal-mine operators in the west in additional
rescrves of coking coal has madc it advisable to publish the preliminary
results of the investigation in this Progrese Report. Investigations in
the area will be continued,' and upon completicn of this work a technical
paper will be publiched giving the final results, which may revise the con-
clusions contained in this Progress Report.

The field investigation was under the direction of Albert L. Toenges,
Louis A. Turnbull, and Raymond G,  Travis, mining engineer. ~Geological work
wag done by Vard H Johnsonr of - the Federal Geological Survey. Carbonizing
‘tegts were directed by J.. D Davie, assisted by D. A, Re ynolds, and the
results of these tegte are discussed. - Coal analyses were supervised by H.
M, Ccoper, 'serior chem¢st, and miscellaneous analyses were under the direc-
tion of W. A. Selvig, senior chemist.

DESCRIPTION OF THE AREA

The area investigated comprises secs. 4, 7, 8, 9, 10, 11, 15, 16, 21,
22, 23, and 28, T, 13 S., R. 89 W., Gumnison County, Colo, The coeal and
mlnlnp rights in most of the land in the arca are owned by the government.
The center of the area is approximately 6 miles east of the end of the
Deniver & Rio ‘Grande Western standard-gage line to Somorset and the Oliver
.mine '.

TOPOGRAPHY AND GEOLOGY

The topography of the area i1s mountainous and is traversed by several
streams, which unite to form the North Fork of the Gunnison River., . Altitudes
rang¢ from 6,200 feet in the valleys to 8,000 fect on the plateaus. .Marcel-
lina and West Beckwith Mountains, which grehgastigf the area, rise to alti-
tudes over 12,000 feet. o

~ The geology of the district 1s described by Lee._/ Briefly; the coal
beds occur in the Mesaverde formation of upper Cretaceous-agc.. The coal-
bearing members comprise sandstone, ‘shale, and coal beds. The coals, which
arc bituminous in rank, occur in the strata.above the Rollins sandstone.
The prevalling dip is approx1matelv 5 pervent, or .3 dcgrees no”theast

6/ Lec, W. T.,_Coal Fields of Grand Mesa end West E1k Moantain, Colorado:
U, S, Geol. Survey Bull. 510, 1912, pp. 112-139.
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R.I. L1Ok
DIAMCND DRILLING

“Diamond drilling was done for the Bureau of Mines under contract by the
Pennsylvania Drilling Co. To date, 18 diamond-drill holes to obtain minimum
2-1/8-inch cores have been drillod to determine the thickness, physical
charaocteristics, and extent of the cocal beds and the character of the over-
lying and underlying strata., One hole to recover 8-inch cores of the coal
beds wasg drilled to obtain enough coal for carbonization tests.

The locations of thc holes are shown in figurc 1, and condcnsed lcgs
of the holes and chemical analyses of the coal cores arc glven in tho Appon-
dix.,

INTERPRETATION OF DRILLING RESULTS

Tho results obtained in diamond drilling show that the minable cozl
beds exist near the base of the coal-bearing formations immediatcly above
the Rollins sandstone. Three coal beds were found to bc rcasonably persist-
ent at this horizon. The Upper bed, in sections 9, 10, ll ‘and the north
‘half of sections 15 and 16 ranges from % feet 9 inches to 5 feet 3 inches
in thickness., In other parts of the area, this bed apparently 'is not
“minable. The Middle bed is fairly persistent at minable thickness through-
out the area. It ranges in thickness from 4 feet to 10 feet 3 inches,
except in hole 9-16, where itis only 1 foot 10 inchés thick. However, drill-
ing indicated that thls bed is part of the Lower bed in some places, as
ghiown in the logs of holes 1k-15, 15-22, 17-25, and 21-23,° The Lower bed is
the most perslstent in thickness and extent throughout the area. The thick-
ness of this bed ranges from 6 feet 4t inches to 14 feet 10 inches, except in
holes 16-21, 18-21, and 19-28, where the bed is very thin., These three
holes are on Coal Creek, at the southeérn end of the -area drilled, and it is
evident that the Lovwer bed is not present at minable thickness in this
particular area.

The additional work to be done -in the Coal Creek District will furnish
more data regarding the thickness and continuity of these three beds.

Preliminary estimates of measureéd reserves of’ coal in the. area tested
by drilling to date, are as follows"" :

“Tons
Coking coal.......W. 65,000,000
‘Noncoking coal.,.... 35,000,000
| 700,000,000

The recovery in mining shculd range from 70 to 80 percent of the total
reserves. ' ' -

The first hole drilled at this projectv(6-l6) encountered a small
amount of ‘oil and a strong flow of ‘gas at a depth of 400 feet, about 250
- feet above the upper minable coal bed. Samples of the oil Wwere analyzed

1677 -3 -
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at the Bureau of Mines Petroleum and Oil-Shale Experiment Station, Leramiec,
Wyo. The results of those analyses show the oil to be a low-gravity,
napthenic oil, which contains no.gasoline or kerosene and has no lubricating
qualitlics. Evidently, the o*l hag 11t+lv oommerc*al value except as crackirg
stock in a refinery.

Gas wag found in. mogt. of the holos, and ‘the quantities and. pressures
were eopeorallv large in hcle 19-28 and other holces on Joal Creek., The zas
apparcntly is present in. _several hundred feet of strata above the coal beds
~as well as at the. horizon ‘of the coals and must be .considercd in planning
mininz operations.

A strcng flow of water also was found in hole 19- -28 at about the horizm
of the ccel beds. No doubt the Intensity of this flow was increased by the
pressure of the gas in the hole. Water was found in cther holes, but not in
&mounte that would affect mining operations adversely.

YIELDS OF CARBONIZATION PROLUCTS AND PROPFRTIES OF COKE

The corss from hole 10-9 were large enough to be carbenized by the
Burcau of Mines-Amecrican Gas Associlation (BM-AGA) method, using 13-inch-
diamcter cylindrical retorts of about &5 youndq capaci ty. Table 1l gives
the yiclds of carbonization products at 900° C., and table 2 glves the
physical properties of the cokes. Corresponding results for Sunnysidc coal,
Sunnyside mine, Carbon County, Utah, are included in both tables for com-
parison.

The drilled samples yielded more ooke, gau, and car 8nd less liquor
than the Sunnyside coal, although the différences were smell. The Lower
bed (286) gave the nighest yileld of coke, 65.2 percent; theé Middle bed (285)
yielded the most gas, 18,1 percent; and tho Upper bed (284) gave. the highest
yleld of tar, 7.5 percent. Diffcrences in the yields of liquor, ammonium
sulfate, -and light oil probably-aro-nop,s;gnlflc nt.

The quality of the cokes obtained from the drilled samples may bo
Judged by comparing their strength-test indexes with those of the coke
obtained from Sunnyside coal under 1dont1cal tost eonditionu. The coking
proporties of Sunnyside coal arc well- known, and thoe sample used in this

study was representative of the bod. These data indicatc that the Upper
and Lower teds coke more strongly than the Sunnyside bed, The Middle bed
yielded weaker coke than the Upber'Ehdeower beds; it was slightly inferior
to Sunnyside coke.” Technologrsts of the Columbia Stecl Co. judge their coke
largely by the proportion that rcmains on the 1/2-inch screen in the tumbler
test, which, in their opinion, should be 80 percent or more. By that
otandard the cokes from the Upper and Lower beds would qualify as mctallur—
gical grade.

The chemlcal composmtlon of the cokes from.all tnroe beds was satis-
-factory. The cckes from the Upncr, Middle, and Lower beds nontalnod 6.3,
8.3, and 10.9 percent ash, ‘and 0, 9, 0.5, and 0.k porcont sulfur, ‘respectively.
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TABLE 1. ~ Yields of carbonization products, as—carbonized basis
~Yields per ton of . coal
Ylelds, percent by weight of coal Gas, |Tar,|Light oil, :

Coal | u1ght| Free _ cubiqf gal- gallons ’ (HHu)zSOu,
0| Description Coke!lGas |Tar! oil |ammonia Licuor TOtal .feet |lons! in gas pounds
284 Upper core.; 6L.2 17 417.5/0.85 | 0.124 |.7.7 (97.8 10,800 115.7| 2.35 21.7
285| Middle core| 64.5/18.1 6.7l .95 128 7.0 197.4.11,100(13.8 2.62" 20.4
286| Lower core.[65.2!17.3 7.2l .87 .120 | 7.3 {98.0 1+10,500]15.0 2.3 20.9
27| Sunnyside. .| 64.1017.0 6.4 .93 | .101 ! 8.6 97.1 {10,550[13.21 2. su. 16, u

TABLE 2. - Physical »roperties of coke, determlned by Columbla Steel Co. wetho@s
Shatter test, Aﬁz":ff ”umbler test,
umalatlve percent unon - i Cumulative percent, upon -

Coal 1-1/2-inchjl-inch | B/M—lnch'l/2 1nch 1-1/2-inchi 1-inch | B/M—luch 1/2-inch
Yo.;Description screen 1screen screen | screen screen screeql screen screen

284 {Upper core. 51 g1 | a8 } 9l 22 o2 71 80

285 |iiiddle core 28 70 ¢ 8 i 91 19 53 i 64 76

280 Lower core. 37 | 80 | 89 | 95 25 65 76 gl

276 | Sunuyside. . 1S T - T P o0 | 85 | 65 . | 716

-5 -



R.I. 4104
CONCLUSIONS

The investigation of coal deposits to date in the Coal Creek District,
Gunnison County, Colo., show that three minable coal beds undcrlie the area.
The beds, which occur in the Mesaverde formation, Crctaccous age, vary somo-
what in thickness in parts of the area. The Lower bed appears to be the
most regular in thickness and oxtent. A preliminary ecstimete of measurcd:
reserves 1n the area tested by drilling shows approximatcly 05,000 000 tons
of coking coal and 35,000,000 tons of noncoking coal, a total ¢f 100, 000,000
tons of coal, of which 70 to 80 percent is considﬂred recoverable.

The quality of the cokes obtaincd from the drilled samples mey be
Judged by comparing thelr strength-tcst indexes with those of the coke
obtained from Sunnyside coal under identical test conditions. These data
indicate that the Upper and Lower .beds cokc more strongly then the Sunnyuldo
bed. The Middle bed yiclded weaker coke then the Upper and Lower beds; it
was glightly inferior to Sunnyside coke., By €Columbia Steel Co. standards, '
the cokes from thesc coals would qualify as meotallurgical gradc.

Large quantities of gas undcr high pressurg woro‘found in many of the
diamond-drill holes, and the rcduction of gas pressuré and quantities must
be given conslderation in the development of mlnes in thig-field.

Additional diamond drilling will be done and caAbonization tests made
on coal in another part of the areaﬂ Final estimates of reserves.and ccn- .
‘clusions as to the coking quality ofi the cocals cannot be made uhtil the
investigation is completed.

1677 -6 -



APPENDIX

Condensed logs of diamand-drili holes:

Hole 6-16

R.I. 410k

Location: 600 feet S. and 100 feet W, of N. 1/4 oofnéf;jsecf“16;'T. 13 s.,

.Carbonaceous ShalE.ecasceseos
. Shaly. sandstone...cceeeeovocon.
‘COAL'.'Q‘O‘O"‘Q"'0-"0~."’-0~OJ.00»‘0900"

: Salldy' Sharl'eo'o 0w 000 )00 ss0 00

Thickness
Material . Ft..

Shale, sandstone, and thin.

.‘Coal,beds,....,.,q..'.-...,.-«.- 605
S8NAStONCesssnesanscoavasanee DI

COAL ., vveesesvennrrerssepocsos
Carbonaceous. shale,,seseisens
Mottled, sahdy.shale...seoes.
Dark.and carbonaceous shale,.
COALu e e swsanavvosonennonnsose

Carbonacecus shalGiceeeseoess
COALI.00’0000.0.'00‘.0000"’)
Carbonaceous sandstoné.......

. R. 89W.
Surface elevation: 6,358 feet.
Depth
From- To-
Ft. In. TFt. 1In.
0 O 605 0
605 0 658 3
658 3 662 6
662 6 663 0
663 0O 667 6
667 6 6715 3
6715 3 680 11
680 11 681 8
68L 8 686 10
686 10 688 4
688 i 694 10
694 10 695 4
695 4 702 3
702 3 702 11
702 11 74k 0

=

Rollins sandston€eeeeseereveces

Hole 7-8. -

HFOONOORFUWOU &0+

In.

- L ' b
O MKF C\ONON NI WO OO VOV W O

Remarks

Top of Rolling
sandstone 702
ft., 11 in.

Location: 1,30C feet S. and 1,800 feet W. of'N. E. corner, sec. 8, T. 13
S., R. 89 W.
Surface elevation: 6,276 feet.

Depth

From- To-
¥t. In.  Ft. 1o
0 0 54 o0
541 0 57§" 2
579 2 579 7
¢ 580 2
géo d 583 11
583 11 585 2
585 2 585 5
585 5 595 10
1677

-7-

. Thickness
Material Ft. In.
Shale, sandstone, and thin
Co8l DEASeeesreenreenaesness SUL 0
Medium sandstone...e.ve..o... 38 2
Brown to black carbonaceous
B -1 ¢ - T S 0 5
.Bone coal...oaeeoeiciniiinns 0 7
COAL v evvevoreadddannennnenes 3 9
‘Black, carbondcedus shale,
CoBl gtreaks..vevevneassnss. 13
S Bone Goall .l il i aiedh, o 3
‘Black carbonaceous shale,
coal streaks, and plant casts 10 5
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Hole 8-9

Location: 1,500 feet N. and 600 feet W, of S. E. corner, sec. 9, T. 13 s.,
R. 89 W.
Surface elevation: 6,447 feet.
Depth
From- To- Thickness
Ft. "In." Ft. In. =  Material Ft.  In. Remaris
0 © 908 © Shale, sendstone, and thin T
COBL DEAS.ssrreinrnarasnines 908 O
908 © 929 3 Medium sandstcne containing
carbonaceous material..... «. 21 3
929 3 93% 9 COALteevorovnsoroaroravesenes K 6
933 G 934 B8-1/2 Carbonacecus-shale.,......... O° 11-1/2
93k 8-1/2 934 9-1/2 Bony coBl....isiieeieceresss. O L1
934 9-1/2 9Lk2- 6 Carbenaceous; sandy shale.... 7 8-1/2
oke 6 gh3 0 BONG.iiiiciiiliidesnnecasnaes O O
o930 950 0 COAL. iiiiaiildititiiidvanuens 10
950 0 952" 7-1/h Mottled, gray, silty shale =~
, and: ca“bonaueou ‘shale.v.... 2 T7-1/k
952 T-1/4% 953 8-3/L-Carbondceous shale.....vve... 1 1-1/2
953 8-3/h 954 2-1 K COAL.::iiiiiiiiinsiviviasnes, 07 5-1/2
o5k 2-1/% 955 11-1/h Carbonacebus shale........... 1 9
955 11-1/k 962 6 COAL tiinesinsssonsinivenas 6 623/
962 6 96% 2 Sandy bonei..iiieicessoeanse. O & Top of Rollins
sandztcne 9263
f ft.
063 2 972 9 Medium' to' coarse sandstone
'with plant casts and scat-
“tered streaks of carbona-
ceous material...... ceseseae 9 7
972 9 10035 0 Medium sandstone with abun-
dunt halymenites....,.eeees. 30 3
Hole 9-16
Location: 2,700 feet N. and 250 feet W. of S. E. corner, sec. 16, T, 13 S.,

R. 89 W.

Surface elevation:

6,400 feet.

Depth

From- To-
Ft. In. Ft. In.’ Material

0 0 701 6 Shale, sandstone, and thin

Coal DedSe.veerornororenaons

701 6 706 0 SANAGLONG: i veiiiiversaoeeonas
706 0 710 © Dark shale..u.vereersonenanss
710 O 711 6 Carbonaceous shale...........
711 6 713 5 Gray shaleseesscarecscnsnsons
7% 5 713 8 Carbonaceous Shale...sessosrs.

1677
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Ft. In. Remarks
701 6

TS

L 0

1 .6

1 1
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Hole 9-16 (Cont'd.)

Material
COAL.veveveveoessocssnannncos
Carbonaceous shale.eevoaseses
Gray ehales.eeeesssessoscssos

Boneoooocivovoaocovoonccotcoo

COAI’Q'OOC'OOI.'!.'00.'00.000.

: CarbonauPOUS Sh&le. L N R R
'Dark Sh&1e..........oo....-..
Fine, si‘tv sandstone with

streaks of coal and shale

DrECCIBe s vserrrevnearssnnnes
Sandy bONe..eceesececescoroons
COAL..............,..........
Sandy bOn€.seevsceccessoonees

‘Carbonaceous scndstone,......

Sandstono with coal flecks...

Hole 10-9

R,I. 410k

_Thickness
Ft. In., Remarks
5 3
1 0
0 10
0 1-1/2
1 10-1/2
1 0
13
4 8
0 4
0 5 Top of Rolling
0 11 sandstone, 737
24 o ft. '

1,500 feet N. and 560 feet W. of S. E. corner, sec, 9, T. 13 S.,

Depth

From- To-
Ft. In. Ft. In.
713 8 718 11
718 11 719 11
719 11 - 720~ 9
720 9 720 10-1/2
720 10-1/2 722 9
722 9 723 9
725 9 725 ©
725 0 729 8
729 8 730 O
730 0 736 8
736 8 727 1
37 1 738 O
738 0 762 0
Lecations:

‘ " R. 89 W.
Surface elevaticn: 6
Depth
Fronm- To-

Fto Inf Ftb 'In;

0 0 910 0
910 © 932 8-1/2
932 8-1/2 936 9-1/2
936 9-1/2 9k2 7
k2 7 oks 8
9ks 8 9ké 1
oLe 1 952 7
952 7 952 10
952 10 95k 3
5L 3 955 9
955 9 956 2
956 2 958 ©
958 0 958 2

8 2 64 11
ggu 11 865 1
.965'»1 966 3
1677

y450 feet.

Material
Shale, sandstone, “and thin
coal beds...................

Mediun saridstone with carbo-
naceous materiul......-.....

CoMlnao'0.0000000.0000-«.0000

.......

.Qnd_cpal streaks.....,......
Bone..sesenensiinecerovenanns
COALi e e vswreesocvovocancrnoane
Carbonaceous shale with coal
s B OAKS v rrra o er e n e e

Graylsh-black carbonaceous
sq&lOCOOOOOOODOCO'O.’nt'!.‘l

w1th coal: s&re&k$;uuuux;....
COALie s swwvresiovovonsesosnannss
Carbonaceons chals. e eeeees e
BONEasewssotivsisacovecsnaane
CO(LL“‘I - “0“‘.'0'0“'0‘0'0‘0" e's'e 00 mo oo
Sandy, bONE. coewomwwosessssena

Medium to coarse sandstone

with plant casts and scat-
tered. streake. of carbonaceous
mﬁteria ooaooou.ooou-ccnaoooé

-9 -

OO+ O + O

“ Thickriess
Ft.7 In. Remarks’
910 ©
22 8-1/2
L1
5 9-1/2
3 1
o 5
6 6

3

5

6

5

10

2

2 |

2 Top of Rolling
sandstone, 965
ft., 1 in.

2
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Location:

Hole '11-9

1,400 feet N, and 500 feet, E, of S. W. corner, sec. 9, T. 13 S.,
R. 89 W.

Surface elevatlon.

6,385 feet.

Remarks

Top of Rollins
sandstone, 736
ft., 2 in.

Remarks

Top of Rollins
sandstone, L152

Depth
Trom- To~ Thickness
Ft. In.  Ft. In. Material Ft. In.
0 © T 0 Shale, sandstone, and thin
coal beds..eereraennansn veee TLh 0
714 0 727 10 Coarse sandstone....oeee... .. 13 10
727 10 72 8 Carbonaceous Shale........... 0 10
728 8 T35 0 COALuvevvresensoneannonnaesss 6 1
735 0 736 2  Carbonaceous sandstone....... 1 2
736 2 747 0. Medium sandstone with streaks
, of shale and co8leceeroseses 10 10
47 0 748 0 SNAlGeeeeseevossessnncsonssse L 0
748 0 765 0 Medium sandston€..esevesesesss L7 0
Hole 12-10
Location: 2,200 feet N, and 2,600 feet E. of S. W. corner, gec. 10, T. 13
s., R. 89 W.
Surface elevation: 6,492 feet,
_Depth .
From- To- _ Thickness
Ft. In. Ft. In. ... ... .. . . Material Ft. In.
0 0 10835 0 Shale, sandstone, and thin
coal,bAds...................1085 0
1083 0 1095 ¢© ,1n+erbedded sandstone and
shale with halymenites...... 12 C
1095 0 1099 O  Medium sandston€.....eeveee.. L 0
1099 O 1102 9 COALsssevervancorsvonnnoanss 3 9
1102 9 1109 O Carbonaceous shale........... © 3
1109 0 1116 0 Gray shale and sandy shale... 7 0
1116 0 1131 6 Medium to coarse sandstone
?crOSs-bedded D 55) 6
1131 6 1137 2 COAL, ovesvssionconsneaconvases D 8
1137 2 1140 11 Gray shale.......esseeseesees 3 9
1140 11 11k1 4 Black carbcnaceous shale..... O 5
1141 4 1142 0 COALuwevvrrnnncaonacenns cesss O 8
1142 0o 11k2 3 BONEe s s s e e vsasesssescorsnecee 0. 3
1142 3 1142 10 Carbonaceous shale........... O 7
1142410 1143 O COA‘;;;;;;;;;................ 0 2
114% 0 1145 k4 ‘Sandy, ‘carbonaceous -shale.... 2 L
115 4 1151 8 cO";;;..;.;................. 6 i
1151 8 1151 11 Sandy boN€esceveseossssassees O E
1151 11 1152 % Carbonaceous sandstone€....... 0
1152 % 118 0 Medium.sandstone............. 32 9

1677
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Hole 13-11
Location: 1,700 feet S. and 600 feet E. of N. W, corner, sec. 11, T. 13 S.,

R. 89 W.
Surface clevation: 6,530 feet.

Depth
Fron- To- Thickness
Ft. In. Ft. In. Material ... Ft. In. Remarks
0O 0 1290 0 Shales, sandctones, and thin: !

. €08l DEATeeerensrcescareonsaa 1290 0-
1290 0 1301 10 ‘Mediun massive sandstone..... 11 10
1301 10 1305 10 COAL s e e vevseoosereacrocanns L 0
1305 10 1306 7 BONG.srsvssseessneessssonnees O 9
1306 7 1308 7 ' Carbonaceous shale........... 1 0
1308 7 1311 11 Slightly carbonaceous, dark

A = 4
1311 11 1312 3 - BONE..vevecessovessncsvencsss O 4
1312 3 1317 10 ‘Coal with vertical Jjointing.. 5 T
1317 10 1318 8 Carbonaceous shale......i..... O 10
1318 8 1322 0  Gray shale, 'slightly sandy,

.. - with slickensides from 1,%21
, ta 1,322 T wevnvnenneornes 3 L

1322 0 1326 6 Sandstone with veinlets of

calclite at 1,323 ft. 4 in.

and 1,325 S U D 6
1326 6 1326 8 ° Bone w1th streaks of coal.... O 2
1226 3 1327 4 Dark, carbonacescus shale..... O 8
1327 4 1334 11 COAL....evveveeennreoooonsons T T
1334 11 1335 5 Carbonaceous sandstoné....... O 6 Top_of Rollins

R -gandstone, 1,335

1335 5 1340 O. Medium.sandston€.ee.eeces.... 4. T ft.

Hole 14-15°

Location: 3,850 fget S. and 1,620 feet E, of N, W. corner, sec. 15, T. 13
S.,R. 8w, = :
Surface eleva%ion2‘~6,53h-feet.

Depth
From- To- Thickness
Ft. In. Ft. In. ~ Material ) Ft. In. Remarks
0 O 839 0 Shale, sandstone, and thin
COAL DEASeresererceasvseress 839 0O
829 0 8k1 0 Dark, shaly sendston€........ 2 O
81 o 852 0 Dark SHElG..eseevevscesessees 11 O
852 0 856 0 Mottled, shaly sandston€.,.... .. 4 O
856 0 858 6 Fine s2ndstOnCeeesescevsecess 2 6
858 6 goh 6 Interbedded shale and sand- ' )
' StOne;.a-.,.....'...,.-.,._...’.. 6 O
86)4 6 8660..])&1."15 Of.lalegoqv-vooo.ooccoo-o; l 6
866 © 872 9-1/2 Coal with vertical jointing.. 6 9-1/2
872 9-1/2 8712 11 BONC.vsreoavesonsorsasesncoes 0O 1-1/2
872 ll 859 lo COALo.o..o-ooonoooc--d;c-'onn 611
g lo 80 6 Oandy bone...-.o.-........... O 8
830 6 881 o "varbonaceous sandstone....... 0 6 Top of Rollins
sandstone, 881
881 © 888 0 Medium,sandstone with flecks ft.

O

Of coalooq.onol-Q0000000oooa 7

1677 AT AE



Hole 15-22

Location: 400 feet S. and 1,480 feet W. of N. E. corner, sec. 22, T. 13 S.,
R. 89 W. ’ '
Surface elevation: 6,650 feet.

Depth ’
_ From- =~ To- Thickness
., In. Ft. In. - Material , Ft. In. Remarks

O 0 906 6  chale, sandstcne, and thin
GeAL DEAS: e e rvererensnonnnns 906 6
906 6 919 O Fine sandstone with scattered
 MAlymendtesi...ieceeienene.. 12 6
919 © 925 0 ‘Interbedded sandstone and
shalé, carbonaceoug, on top

OF COBL.vusvvosronnnannn cess 60
925 0 927 10 ,COAL;;.;...;;:;;............. 2 10
927 10 934 0 Interbedded sandstone and
8h81o, s euerreravesonnnconeas B2
934 0 gko 0 Gray shale and dark shale,... 6 0
9ko 0 945 0O Fine s8ndstone.e.eeesisescess 5 0
9ks 0 961  6... Medlum.to.coarsec sandstone
with scattered streaks of
carbonaceous material,...... 16 6
961 6 963 6 Banded sandstone with shaly
PATLINESesecee vevosoosacnss 2 0
963 6 973 10 Sandetono with shale breccia. 10 h
973 10 975 4 Dark shale..iibisietvarocoass 1 6
975 &4 9716 2 BONE.seseveerosossssencsnsses O 10
976 2 990 T COAL,esserrenconnnnernnsenees 1 5
990 7 991 4 Sandy Don€...seeeecesevesseas O 9 Top of Rollins
o sandstone, 991
991 k4 991 7 Carbonaceous sandstone....... 3 ft.
991 7 1018 0O  Medium sandstone......v...... 26 5

Hole 16-21

Location: 500 feet S. and 300 feet W. of the N;’Ewiqornef; sec. 21, T. 13
S., R. 89 W. )
Surface elevation: 6,440 feet.

Depth
From- To- Thickness
Ft. In., Ft. In. _  Material Ft. In. Remarks
o o0 54 0 Shale, sandstone, and thin
081l DedBeesennscosssaeensss Skl 0
544 0 589 0 Fine .to medium sandstone with
flecks of carbonaceous mate-
rial .in .lower part.......... 45 0
589 0 589 3 .- -Carbonaceous sandstone....... O 3
589 3 592 6 COAL. . viviiuueavovesssananns 3 3
502 6 504 6 Dark, carbonaceous shale
(shéared and with slicken-
sldes)...................... 2 0

1677 - 12 -
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Hole 16-21 (Cont'd.)"

Depth
From- To- Thickness
rt, In. Ft. In. Material -+Fts- - In. Remarks

504 6 605 6 Medium sandetoneee.eeeoveses. 11 0
605 6 1L 6 Gray shalesesisececsesoceoess 9 0
614 6 o2 2 Mottled, shaly sandstone

(lower 6 in. a'carbonaceous

SBNAStONe)eeeievennreeavanas T 8
622 2 628 5 'GOAllo‘r:06Dvo_ioiolboiéblco_oocoo 6 3
628 5 628 9 .. BONC.sisssesoscbrorovnncsseses O i
628 9 631 9 COAL vvvivesnnooeneeonsonnone 3 .0
631 9 632 1 BONCssssssnvsonsossnsascsssas O L
672 1 6%2 6 . .Carboracecus shale,.......... O 5
632 6 633 9 .- .Gray shalei..evevereeeovseses 1 3
633 9 o34k 2 Carbonaceous-shale...,ce0ese. O 5
634 2 636 11 - COAL:usiuisonnsanancncasnonas 2 9
636 11 637 3 Carbonacecus sandstone....... O 4 Top of Rollins
O S sandstone, 637
637 3 647 2 .. Medium sandstone............. O 11 ft.

Hole 17-23

Location: 1,700 feet S. and 1,500 feet E. of N. W. éorner, sec. 23, T. 13
S., R. 89.wW.. ... ..
Surface elevation: 6,740 feet.

Depth
From- v To- Thickness
Ft.  .In. Ft. In. Material Ft, In. Remarks

0O 0 1092 6 . Shale, sandstone, and thin
COBL DEAS. e s eurvreesreneasss 1092 6
1092 6 1116 O Fine sandstone with laminae

of carbonaceous material,... 23 6
1116 o 1125 0 Interbedded sandy shale and :
shaly sandstone..s.ceceesess 9 0

1125 0 1127 6 Shaly sandstone with a pattam
of vertical streaks resem-
bling halycites corals.
Streaks probably represent’

. o ) grass rootS.esess.. ceseeesss 2 6
1127 6 1127 -11 BON€..veeesessvsosonssnsassas O 5
1127 11 11k2 9 COAL.vesrvasoooncronsonnecasee 1 10
1142 9 1143 1 ' Sandy bOnG.i.iiicecsersceeses O L
1143 1 1xh3 9 ‘Carbonaceocus sandstone....... 0 8
1143 9 1150 O Medium 58ndstone...eeececesss O %  Top of Rollins
' sandstone,
1,144 ft.

1677 - 13 -
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Location:

Hole 18-21

5 700 feet S, and 200 feet W.. .of N. E. corner, sec.
S., R, 89 W.

1677

- 1 -

Surface elevation: 6,500 feet.
Depth .
¥From- T~ Thickness
Ft, In, rt. 1In. -Material , Ft, - In..
o o0 463 0 Shale, sandstone, and thin ‘
COBL DOAS. v rrennasanconens h63 0
W63 0 504 0O Fine to medium sanastone...., 1. 0
50 0 507 0 COAL...... .. . ... e.evsesenees 30
507 O 507 5  Cerbonaceécus shale..,........ 0/ 5
507 5 513 6 Gray 'shale with stpgaks of
carbonaceous raterial and
" plant remAins.,..,.eeeeseeen O 1
513 6 518 O - Shaly sandstone.............. i &
518 0 522 0 - Gray chale...ieeeeeceseennsss 4 O
522 0 533 Q- -Shaly £a4hdstone...ssssesvesss 1L 0
533 0 5% 6 - -Gray shale with plant remains 3 6
536 6 537 O BONEG.essvnsonasssossosesnsee. 0O 6
5357 O 5L SO < R o107 P &
546 8 547 2 Carbonaceovs shalé.....oeeeee O 6
547 2 558 2 Medium massive sandstone...,. 11 0
558 2 561 0 . Gray shale and sandy shale... 2 10°
51 0 565 0 ‘Sandstcne with shale breccia. .2 C
563 © 568 0 Gray sh8lé.esssseseseosceeces D o
568 0 568 6 Carbonaceous sh@lé€.......oeo. O 6
568 6 569 7 COAL (bony co8l)eveeeuceseass 1 1
569 7 570 1 Sandy DON€s.sescvesvssoaossas O 6
570 1. 571 0 Cavbonaceoushcandstone........ 0 11
571 0 576 0 ‘_Medlumnsendstone,............ 5 0
Hole 19-28
Location: 1,800 feet S. and 750 feet W. of N. E. corner, scc.
R. 89 W.
Surface elevation: 6,560 feet.
Depth
From- To- Thickness
Ft. In. Ft., In., - - © T Material Ft. In.
0O 0 %1 0  Shale, sandstons, and thin
coal. beds-;'";;;............ 251 0
31 0 378 0 Medium sandstone...ee.eeesees 27 0
3718 0 385 0 Interbedded sandstcne and
. SN8lG.eseevsorerosascsescrns 7 0
385 0 386 6 SondStONG....esseeeseceress.. 16
3836 6 387 0 Carbonaceous sandstoné.,..... O [
387 0 428 6 Medium sandstone..eeeceesesse. 41 6

21, T. 13

Remarks

Top of Rollins
sendstone, 571
ft.

28, T. 13 S.,

Remarks



Depth

From- To-
Ft. In. Ft. In.
k28 6 421 3
431 3 Lh2 6
Lho 6 Lz .6
Lyz 6 450 6
k50 6 460 9 -
Lo 9 Lo 11
460 11 o1 7
W1 7 462 0
W62 0 L66 0
W66 0 467 0
467 0 W67 6 -
h67 6 L9 4
479 4 4o 3
k8o 3 481 o -
481 0 482 10
482 10 524 0
Location:

R.

Surface elevation.

Depth

From~ To-
Ft. In. Ft. In.

0 0 2138 0
2138 0 2146 3
21k6 3 2150 3
2150 3 2150 6
2150 6 2151 O
2151 0 2153 O
2155 0 2163 10
2163 10 2164 8
216k 8 2170 L4
2170 4 2170 6
2170 6 2177 T.
27T 7 2178 k-
2178 4 2188 o0

1677

~-Carbenaceous sandgtone......h

Hole 19-28 (Cont'd.)

................

Medium sanaéibhé:};;;;....... b1

Thickness
In.

Material 7T,

" Shale, sandstone,'and'thin

" Tnterbedded sandstone and

shale with halymenites...... 8

Coal with nodules of sand-
stone from 2146 ft. 3 in. to
216 Ft, 8 1n. veeveeeoedin.

4
Bone.l‘.QCODOOOOOD.OOOGOOIQQDO.. O
0
2

.Carbonaceous shale with

streaks of CO8liveseseceacss
Black shale withplant remains ..

Gray shale with streaks of

.coal and plant remalns.....; -lOf‘

Sandy shale with plant
remains and streaks of coal.

Coal with vertlcal Jointing..
Bone...oovveriieianniiiiian,

-----

O

Medium sandstone.,.....eeeees
- 15 -

o~ owuo

Thickness
Material Ft. In.
COAL.vevvscovrvenoasonssoanes 2 9
Gray shale..coesssoeveenseons o1l 3
Sandy shale.seeveeereceoannss. 1 0
Gray shale with veinlets of
‘CalcitCierriooocacenancocnns T 0
" COAL,:viisnsissnnsosessnassss 10 3
BONCr s evevurensnnnosannonsnns 0 2
Dirty COAL:iiviisssiovasanss 0 8
Carbonaceous shaleii:iveseas. ¢} 5
Gray Shale.e.seeeeeeeocsoesss 4 0
"Fine sandston€:iciiieeeoceses 1 0
- Shaly sandstone....vveseesees O -6
‘GreY Sh8le...vseeceseeaiveees 1 10
COAL.vevvsvansnvasaiesnsionss O 11
-Sandy bone...ceeeereresiesonss O 9
-+ Carbonaceous: sandstone.ce.... 1 10

0

3

OO WO

® WVHEMND®O

R:;I. L4lok

Remarks

Top of Rollins

sandstone, 432
£t., 10 in.

1,675 feet s and 250 feet W. of N. E. corner, sec. 15, T. 13
W.
7,655 feet.

Remarks

Top of Rollins
sandsgtone,
2,178 ft.



R.I, Llok
~Hole 21-23 ...

Location: 2,100 feet S. and 1,200 feet W. of N. .F. corner, -8ec.- 2%;- T. 13
~ .B.,uR. 89 W. .
Surface elevation: 6,940 feet.

..........

D ep th R .
From~ - To- Thickness
¥t. In. Ft. 1In. Material Ft. In. Remarks
0 0 1389 6  'Shdlé, sdndstone, and thin
“éoal beds L s 00 00 e 001309 6
138¢ 6 1399 9 Interbedded sdndstoré and ‘
Y S E 0 - A [0 B
1299 9 1401 7 COAL...+.ieeeevesreesosensaess 1. 10
1401 7 1401 9 " Coal with nodules of sand-
""" SEONE. v i ssesssurnseannannss 0. 2
1401 9 1402 3 Cérbondcedus sandstone..... o 6
ko2 3 1415 6 Medium sendstone..vveessoee.. 13 3
1415 6 1h22 6 Dark ‘shdle with ‘strédks of
**** cerbonacscus material.,.... 7 0
1422 6 1428 11  Grdy sh8le.....eeseevcescsees O 5
1428 11 1429 4 Carbonaceous shale and bone.. O 5
1439 4 1429 6 BON€isersseceseccaccrecesasas O 2
1429 6 1441 11 COALuuvecuoornornnnenansnness 12 5
1kh1 11 12 0 Sandy DONGeseerevssesssoscans O 1
k2 0 ihu2 4 Medium sandston€seceeceeesess O k.
1442 4 1442 9 Carbonaceous sandstone....... O.. 5 Top of Rollins
I ' sandstone,
1,442 £+, 9 in,
142 9 akks 1 Fine, dark sandstone with o
v carbonaceous material...,... 2. 4
1445 1 ks 9 Sandy shale with plant re-
~meins and shaly sandstone... O 8
1445 9 1449 0 .. Pine, -shely sondstone........ 3 3
1449 0 1450 L Medium to fine sandstone..... 1 b

......

Hole 22-L4

Location: 200 feet N. and-l;250 feet E, of S. W. corner, sec. 4, T. 13 8.,
R. 89 W, - - . ..
Surface elevation: 6,304 feet.

Depth
From- To- Thickness
Ft. In. Ft., In. Material Ft. In. Remariks
o o .87 O Shale, sendstone, and thin

Co8)L DEdS.eerrereenresscasss 807 0

807 © 829 © Fine to medium sandstone with
. scattered halymenites.vees.. 22 0]
€29 0 831 6 Interbedded sandstone and
. "shale.'ol_u’vno.'d;v'ocojvqpigvo;c‘iooo 2 6
821 6 834 &4 Medium 52ndstin€.ceeeveeeesss 2 10

.t R < 16 -



Depth

From-~ To-
Ft., In. Ft. In.
83 L 835 2
835 2 838 0
838 0 838 5
838 5 841 8
841 8 846 0
846 0 87 0
87 0 852 6
852 6 855 1
85 1 857 0
857 O 857 3
&7 3 €59 9
859 9 861 ©
81 0 862 3
82 3 86k 3
86k 3 865 2 .
85 2 866 2
866 2 87 0
87 0 811 o©
8"1 0 &7 9 .
871 9 872 11
872 11 83 9
87 9 s 1
87k 1 81 7
8L 7 817 7T
87t 7 8719 8
879 8 885 0
85 0 887 0
87 0 888 9
88 9 850 &4
89c k& 8o1 L
891k 892 10
‘892 10 84 5
8k 5 895 5 N
895 5 920 0
1677

Hole 22-4 (Cont'd.)

Mdferial
Carbonaceous T ANASEONe. s e eas
COAL.u.l..lllll‘l"".‘lorll.

Soft gray Shale’.‘.”.".‘.""."

Carbonaceous 14t R

. Gray, sandy shale with plant

N renlains.oovolooouolcvvaoco-o

Dark-brown shale wit th. strcaks
Of CoalQO'0"“'0...&0"0.‘0

" 'Mottled, shaly sandstohe.....

Sandy shale with streaks of
--coal from 854 £t., 11 in. to
855 fta’ lirlo ® O 0 ¢ 0 s 0 00 000

M COALCOOOUDOOCDOODOOO000“'00.
N Boneoooot.0‘0.“-000.001000000-00

- Bentonitic shale with streaks

. of .carbanaceous material....
Carbonaceous shale and bone..
Gray shaleeeeeeornnereicossnse
Bone.........................

Gra,j Sh&le.,..o...o...,.......

Carbonaceous shale with
gtreaks of co@l.veverososens

................

'j Shaly s&ndstone..............

arbonaceous sanastone. AP

.......

Shaly - sandstone with streaks
of carboqaceous material....

............
CO 00o.ooooooo-oloooot-oooco
..... . . - e
..............
.........
................
.........

’ Carbonaceou shale......;....

‘COALOvo00000'!000'0"‘0-00000'

Carbonareous shale...........

‘. B
COALQQOto-ooouo-ouooooo.o0¢ov

Sa’ndy bone.'_.’..‘....&.l’.'..
Carbonaceous sandstone.......

...............

.......................

-;17 -

" Thickness

Ft. In.
0 10
2 10
0 5
> 3
L Ly
1 0
5 6
2 17
1 1
o 3
2 6
1 3
2 0
o 1
1 0
0 10
L .0
0 9
1 2
0 10
0 i
0 6
3 0
2 1
5 L
2 ‘0
19
1 T
1 0
1 6
1 7
1 0
24 7

R.I. 410L

Remarks

Top of Rollins
sandstone, 895
ft., 5 in.
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Hole'25—h

Location: 3,300 feet N. and 2
R. 89 W.
Surface elevation: 6,348 feet.
Depth
From- To- "7 oo Thickness
Ft. In. Ft. In. Material Ft. 1In.
0 0 1078 o Shale, sandstone, and thin
coal beds..é,;.;............1078 0
1078 0 1086 6 Medium sandstone..s.sesveess. 8 6
1086 6 1094 2  Interbedded sandstone and
- 1 P A
1094 2 1095 11 Coal with vertical Jointing.. 1 9
1095 11 1096 3 Carbonacecus shale.....eoeee. O 4
1096 3 1100 0 ..Gray- shale. with plant remains 3 9
1100 0 1101 6 Carbonaceous. shale.vewseooen.. 1 6
1101 6 110k 0 ..Sandy. shale. and gray. shale... 2 6
1104 o0 1110 9 Carbonaceous shalé....eveees. 6 9
1110 9 1112 O - COALewuvivrvrevarennnroeenes 1 3
1112 0O 1113 7 - Carbonaceous shale.....cvees 1 7
1113 7 1116 O --Gray sandy shale.......oeiee. 2 5
1116 0 1120 -0 - Fine sandstone with: streaks
OF COBLuuseiiveaenivivavonns 4 0
1120 0 1142 0 - Medium cross-bedded sandstone
with streaks of carbonaceous
terial, . ieeererveerennneas 22 0
1142 0 1142 11 " COAL..vevsetresecoscrscersesss O 11
1142 11 1144 1 ' Carbonaceous shaleé.....,..... 1 2
1144 1 1146 2 Carbonaceous shale with .
" gtreaks of coal..eieseiena.. 2 1
1146 2 1146 10 BONE..ess.esssescsssisnesisc. O 8
1146 10 117 8 TCOAL.LLLLLL.LL.LlLlle..... 0010
11k7 8 1149 1 'barbonaceous shale..essssesens 1 5
1149 1 1149 5  Bone....... e
1149 5 1152 9 COAL..sveveerenvennronnennns 3 i
1152 9 1153 L “Bone..i....i..... S o 7
1155 L4 1154 2 ' carbonaceous shale.......... 0 10
1154 2 1155 0  Sandy carbonaceous shale.... 0 10
1155 0 1159 O " Gandstone With ihclusions of
;::??ﬁbbb@beous.patgrlal. R 0
1159 O 1164 -6  Thin bedded sandstone with
" shale partings.....e.veevee. 5 6
116k 6 1180 O Medium sandstone with shale
breccia from 1,176 to 1,180
R S 15 6

1677

- 18 -

,800 feet E. of S. W. corner, sec. 4, T. 13 S.,

Remarks

Top of Rollins
sandstone,
1,159 f't.



Location:

Hole 2h4-7

R.I. Liok

1,500 feet S. and 50 feet W. of the N. E. corner, sec. 7, T. 13
S., R. 89 W.
Surface elevation:

Depth

From- To-
Ft. In. Ft. In.

0O 0 503 O
502 0 578 1
518 1 579 6
57 6 581 3
581 3 583 1
533 1 6Ll 0
6kl 0 647 6
6L7 6 659 O
659 0 661 0
661 O 665 6
665 6 670 0
1677

6,266 feet.

Material
Shale, sandstone, and thin
CO2L DEASesorasceesrccoccoas
Medium sandstone .with abun-
dant halymenites from 558 to
565 ft. and with thin shale
partings (2-inch) from 575
10 573 fte cevevorovesovanns
COAL.ceesavooscooreasassoanone
Seandy, carbonaceous shale
with streaks of coal........
Carbonaceous sandstone with
streaks of Cco8l..veeereronss
Medium sandstone with haly-
meNniteSeseeeeerocovonsoronne
Interbedded sandstone and
Sh8lE.eveereerssrescsassvene
Medium sandstone.evoeeeceacsss
Interbedded sandstcone and
BhBlEesesssvossoescrasensacas
Fine 8a8nAstONGeceseseceosasses

Shaly sandston€..ceceveocosse

-]_9..

In’

Ft.

503

57

11

2
4

4

0

\\e} O 0

10

11

o\ O

Remarks

Top of Rollins
sandstone, 583
ft.






R.I. Llok

Table 3 .-Anal
- yeos of eoal
ocores, Coal Creek
, Ounnison Count:
Yy, Colorado

Lab. Drill Condi-
Mo hole %o — e
c-26870  €-16 MWisture :. :: .
6581 3 - 1 er _ oar
3% - 662'6" 2 2.9 bon AW Mtimmte
- 40,2 T »_peroent
g;lﬂoso 16 3 - 414 ::'5 4.8 e o 0‘1011-11'1, b fu
51 3% o 1 43.6 9 4. » on value sion
6801 11° 2 PR 58,5 -7 1.5 e 76.3 e i 7
- 38,0 1.5 o7 7 1.6 . j Aggluti
3 60 . (& 10 nghing
C-26962 39,2 5 8.4 6.0 1.7 .3 1 .
8951 4% oar 1 i 2.9 521 8.7 -9 5.6 82,4 1.8 1.0 u':g 2,060 IDT
- 702¢ S . 2.8 .5 .1 - i-g 5:‘ :',:.1 e 8.3 l‘:”o 2,210 §T 6.0
- . . - .
c-49689 3 - 39.4 51,6 7.4 8.0 621 1.7 i 13,110 2,420 FT
o s N 42.8 53,0 7.8 +f 6.6 1.8 o 13,630 2,440 1T
3¢ 11_1/2 3.0 57.4 - N 6.5 4.8 o 14,820 2,650 8 'R}
- 40.1 o5 . 7€ 1.6 ’ 2,720
-60797 s 4l.e 52,9 4.0 5.9 : 1.€ 10.8 13 120
929t 3% 8-9 1 - 43.1 54.5 4:1 o8 5.7 82.7 1.8 e.4 18’3:3 2,670 10T
933t 3% 2 2.7 w.0 6.9 - .8 5.5 76.9 L7 9.1 14,830 2,70 81 €1
3 - . 63.8 ¥ £.8 7943 : 10,9 2,840 P?
C-50757 - 41.1 3.5 82 1.8 18,800
oe3t on - 950% 1 42.6 65.3 5.8 -8 5 ot 1.8 Beb 14, 2,160
- 9507 O" 2.3 : BTod - .8 -8 78 8.8 20 o260 ST s
2 : 389.7 = 9 5.8 0 1.7 14,820 ,260 ST 0
3 - 52.0 : 5 80.1 : 10.2 2,470 FT
Cc=50758 89 - 3.1 3.2 8.0 s -8 83.1 1.8 8.1 14,050 2
- - . . * .
956! 11-1/4° 1 s .3 6.t 6,1 ‘s 6.6 6.4 1.8 a4 14,420 z':gg mr 5.2
962¢ 6" 2 : 38.8 - e 5.5 8. 1.7 14,960 420 8T .
s - 51 5.8 8.2 9.8 2,620 FT
c-51 - 39,2 4 8.0 . 8s 1.7 : 13,890
787 52 -3 8.0 ,
7181 8" 9-18 1 42.7 57-;’ 8.1 ‘: 5.5 ' 1.9 bt 14,020 :.:xo mr .
- . - - (3 * 1 .
78t 11° 2 3.0 3844 e Bed 70.‘ 1.6 14,930 Z'wg s? 8
¢-569 3 - 39.8 54,0 4.8 5.8 o1 1.7 St 13,350 800 T
S oe  11-® 1 - A g .8 -8 5.6 ’ 1.8 e 13,670 2,000 It
- . L
7351 0% 2 2.3 9.4 S - ': 5.5 To.8 1.5 14,880 2,880 o 5.2
hy . . ,
¢-57067 8 - 0.4 9.9 8.4 5.8 83.1 e M e r
1099* 12-10 4“.2 610 8.8 7 5 : 1.8 4 14,1 2,220 ID
0® - 1 2 §6.8 . 7 .5 73 8.9 »180 2.48 T 4
1102+ 9% 2 6 9.2 - 8 5.3 n-z 1.5 14,880 2'“8 st .
3 - 0 52.0 6 5.9 -9 1.5 10,7 13 . FT
C-57068 - .2 53 .2 81.9 8.0 »220
e, w0 2.9 oy ot s 5.5 76 1.8 9.8 13,830 ok o 5.8
e 2 1.5 5.2 . - - 5.4 13': 1.5 ) 14,800 27910 st .
£-51107 s - 38.7 s G o8 5.8 e " 13,160 2
gmor izl0 1 1.3 .1 6.2 S 5.6 ” 1.7 e 1% 215 101 6.7
1151t O" 2 1.9 37.0 * - .5 5.5 78.1 1.6 15,080 2'540 sT *
c-57502 s N 3117 8.6 1.8° ) 5.8 a0 1.6 s 13,910 oo
13- - : . . .
1301 10" - 3-11 1 N 40,9 59.: T7 .g 6.4 76.9 1.7 7.; 14,110 2,9{00 T _
1305' 10" 2 3 0.1 - .8 5.3 o4 1.8 9.0 15,040
3 - ° 54,5 .7 . 1.6 . -
C-57503 - 40.8 3.7 83,9 . 7 13,670
18121 3% - 13-11 1 » 42.5 g'ﬁr.; 5.8 -: 5.7 70 1.7 8:51) 13:930 2,910+ IDT s
1516° 6" 2 e 3.5 cen X o 810 et 8.7 16,100 - )
3 - 4.8 . 1.8 . 1
C-578 - 39.2 4.8 84.2 . 4,240
1316.“. 13-11 N .2 55.9 4.9 5 6.7 1.8 7,-0 14,610 2,200 IDT
6% - 2 56.8 .5 . 8.6 o 15 2,220 [
13517¢ 2 o1 - 5.5 . ,080 » 8T
17¢ 107 36,1 5 80 1.7 2,43
c-59086 s - 55:9 ?’5 14.2 : 6.8 a‘.; 1.8 -B,': 14,110 ' Fr
13271 4% - 13-1 1 . 42,0 53:3 14.5 ‘; 5.2 605 1.8 b i;.seo :::;g pind w8
1334+ 11" 2 o 38.2 5 - o5 :"’ .4 1.6 8.8 s120 2,680 :;
C-569677 3 - 399 e & - 83.5 e 7.0 12,620 2,7
Seat O 14-15 1 1.5 58'2 6.1 ": 546 N 1.9 8.2 iz'9°° z'aig DT 5.7
= 2.7 . - ] . 5 » st .
8721 9-1/2" 2 : 38.7 7 A 79.1 1.1 8.5 % 2,910+ FT
. 2 2 5.0 4. 5.9 A 1.8 e 13,940
oraenre . I3 ) 417 o R 517 1 o 1% 20 o1 6.2
879+ 10% 2 2.5 7.6 . - % 5:6 e 1.7 10.5 5,120 'eso Bt *
0-60952 3 : 38.5 g;,; 7.8 6.8 83.1 1.7 8.3 13,800 2.2
o oa . 1R 4.8 s 7. i 5.6 " 1.8 8.8 14,190 2,280 101 o
- 3.0 . - . s 4,89 . st 4
927+ 10" 2 : 41.% 8 :-5 76,3 1.8 10.3 »890 2,540 FT
3 4 52.4 -0 1.6 1
€-60958  15-22 N s Sa0 5.4 6 82.8 1.8 8.2 15710 2,790
578 .1 . 3.4 . . 710 » T
el 2;0?"7: ; 2.8 . 5549 - 5 g:?' 76.7 1.8 8.8 1’:570 :.820 st 5.4
- 9.2 52 -6 otd 79.0 3 1.7 ,840 FT
3 N 40.4 “»: 5.2 . 81.8 1'3 9.4 ]ii.aso 2 160
C-60991 42.7 54.2 5.4 . 5.6 . 9. »310 ’ Inr
gboem 120 1 .3 - - e 76,3 L1 A el o0 br 4.2
5921 6 2 3.3 0.3 5 5.8 78.5 1.7 10.8 13,7 +520 FT
3 = 41.7 53.8 2.6 83.0 1.8 8.6 1"100 2,300 1DT
-61063  16-21 - o 85,6 2.7 o7 5.6 .5 Uax a0 St 41
6221 2% - 1 3.2 57.1 - o7 5.4 TT.4 1 ! 2,750 PFT
6281 5" 2 38.8 .8 80.1 8 1.9
- 53,7 5.6 1.8 13
C-51064 N s0.1 s5. e o5 82.3 1.9 93 142300 2,100 IDT
- .4 . .
628 9" - le-21 1 . 41.9 58,1 4.5 .5 :‘6 7643 1.6 9t 14,700 :'320 st 3.4
6311 9" 2 : 38.1 ©.s .5 A 78,7 L 11.7 18,700 1260 FT
3 - 39.1 . 9.7 * 82,4 : 9.2 ’ 2,250
c-61 - . 3 1. * 14 ’ iy
P 16-21 1 43.5 5.9 10,0 . B4 na 8 9.5 14'1‘0 2,580 st 5.8
- 2.7 5 - .5 53 . 1.5 ,800 27 e2
636t 11" 2 . 4004 50 .6 0o 73.1 N 11.8 12,840 »520 FT
C=51690 3 - 41.5 52'7 642 7 8l.1 1'_6, 9.6 1 * 2,910+ IDT
112 17-238 4.4 21 6.4 * 5.5 : 10.8 3,150 3.2
70 11" - 1 - 55.6 - .7 . 74,7 . 14,650 - °
11420 9™ : ,: 3749 52.6 -8 5.; 76.8 i’: 11.2 13 =
c-81 - 39.0 . 6.8 * 82.1 . 94 ,610
504-531 18-21 1 41.9 54.0 7.0 o8 5.6 1.7 9.8 13,890 :'590 ot .
5071 o 2 3.4 39.0 81 - o e 1 1.5 s om0 P -2
3 - o 54,9 : 5.8 .1 1.8 10.3 13,48 \780 T
e . Rt 2.7 82.9 8 +480
c-61588 56.8 1.0 1.7 1 13 2,910+ 10T
elses 18- 1 41.8 s 28 1.0 5.7 76,7 : 8.7 107890 - 4.0
5460 & 2 8.3 38.8 - 1.1 s 7.4 U 12.2 r990 -
ot 3 - 40.2 52.3 59 . - 7 e 13,780 2 100
1585 18 42 53.7 6 -5 1R 14,260 ’ bivd
5681 6% - 8-21 1 . -8 o 8 5 5.7 74,8 9.7 14,670 2,320 ST 2.8
569t 7" 2 -7 30.2 - .6 e 778 1.5 1. 2,620 PT
6200 3 - 0.3 51,1 7.0 . 82.4 }-7 8.7 13,380 2,530
428" 6?' 19-28 1 43.4 22'5 7.2 o7 5.8 -8 9.4 }30840 2'610 DT 2.5
- 4.5 6.6 : o7 5 4.1 4,750 4 ST
431 3" 2 38.3 .8 -4 7842 1.6 11.0 2,720 FT
¢-G2038 3 - 40.1 sa4 2. 5.8 an 1.8 Lo aswe .m0
- To= - . .0 -4 o7 . 13,750 . mT
4501 6" - §~28 1 o 1.3 8.7 2. " g‘; 75.¢ . 9.8 14,810 2,870 ST 2.9
453 10" 2 : 3848 52 o4 5:6 7€.2 :': 13.¢ 18 2,910« FT
c-62 3 - 40.3 -6 4.5 81,6 i 10.2 1 ,530 2.420
039 19-28 42.5 55,0 4.7 -8 5.8 Lo 10.5 14,180 2iez0 or 2
4631 10% - 1 o 57.7 . K e 74.8 N . 14,600 ,520 ST 0
458 4% 2 o 38.2 W& 5- 8.2 o6 12.8 2,730 FT
C-6204 : 3 - 0.1 8.3 4.6 . -8 82,1 7 2.3 13,420 2,820
- 0 15- s 4 o1 . . 4.050 . DT
4581 4" - §=28 1 w2 2.1 57,9 4:8 5 g'i 74,0 N 92 14:130 ::480 ST 2.5
4601 97 2 . 37.3 .5 .8 T 16 13 2700 FT
636 3 - 3849 5.0 1.8 : 81,7 - 9.7 13,500 2,370
coase 2018 2.2 3.3 7.8 7 5.7 - 10.3 13,970 om0 ot 2.8
46t 3% - 1 2.5 57.8 - o7 5.4 71,7 1.4 14,680 2. 20 ST .
21501 37 g .r 40.2 3.1 .8 oo ;4.9 e 13.0 12.900 1800 FT
41.2 . 4.2 - 1.2 ° 9.8 . 2,71
©-64088 = 43, 54.5 o7 1.8 13,470 ,710 ILT
21647 8" - 20-1% 1 ! 5649 4.3 .7 :‘; 7.9 1.7 10.8 14,620 §'7°° st 2.4
2170 4" 2 2.4 38,8 «8 5'8 798 1' 9.8 1 . »800 FT
s - b 53.6 5.0 - 83.5 1. 7.7 P 2,040
0-64090  20-15 B 41,9 55.1 6.1 -4 5.8 3 el 1t 200 ot 5.3
2170t €" - 1 2 58.1 z ot 5.6 7.4 17 £,080 27320
2177 7% 2 -6 38.1 s -8 5.8 9.2 1.7 9.8 13,97 T
c-62761 3 - 39,1 5;:: 7.5 " 83.5 1.8 :'i 14:308 2,240 10T
14291 8% - 21-23 1 . 42.4 57-6 1.7 " 5.6 74.8 . 15,070 :,fso sT 4.6
1441 11° 2 «8 39.9 s - .5 :‘: 7649 i‘; 1041 156 #470 FT
s - 41.1 oS 4.8 . 83.3 . 7 ,870
C-63698 - : 540 4. .6 . 1.8 -8 15,940 2,730 IDT
15991 9% - 21-23 1 s 43.2 56.8 4.9 ‘s :.; 7.2 L 8.6 15:110 g,;-;o s 4.8
14010 7% 2 M 42.9 - - N 9.4 . 10. 890 FT
c-6527 3 z a2 5204 2.4 6.8 85.6 1.7 T 13,930 2,210
835¢ z?- 22-4 1 - 46,0 83,6 2.6 -8 649 1.8 8.2 14,330 2,310 me 6.8
- 2.1 56,0 = -8 5 79,2 16,070 »310 ST .
8331 0% 2 . 9.9 .8 7 81.1 1.7 10,0 2,620 FT
ce65 3 - 41.0 :-4 4.0 1 6.9 83.2 L7 8.2 14,380 2,210
c-goz80 224 42,7 8 4 o3 5.7 1.8 8.3 14,720 a0 ot
2007 40 2 2.2 e R v S ™ L6 S ke e m e
. M . 7! . 70
ot s - ll 4s 168 3 se  ems i o 1esm 0 1
P 281 2244 44.5 46.0 17.0 W7 5.2 o7 8.8 14,370 2'33 10T 6.1
1t A" - 1 2.3 5646 - o7 5.1 66.7 1 14,990 zo o 8T .
892+ 10° : : %0 61.2 8 6.1 pod ! 53 12,140 oo
cm - .0 : 8.4 .2 746 ’ 2,78
coomr 234 N 2.6 8.6 6.5 -6 5.5 , 1.8 o 12,410 2,780 10T 5.3
109 2° - 2 2.0 59 Tt - .: 5.4 1:.6 1.6 4,950 : st
et 3 - ‘e 63,1 6.1 ’ 59 4] 1.8 "as 13,510 2,7
cooMs 2% - a2 Sz bz n7 5.6 7 os  106% 270 ot 5.0
1110' 9" - 4 1 67.2 - 2.7 5.6 71,0 L6 14,890 N 8t o
e ne 2 2.0 3 2.9 5 78,6 . 8.0 9304 FT
1 s - ”'° §1.6 7 -8 82,8 1.9 6.t 13,970 1,980
C-85449 - e e o K 1.7 8.8 14,250 ppsodib 5
Tearion - 23-4 1 .8 e 8.1 i :.: 5.0 \ . 15,030 2:2;3 sT 3
1142t 11* 2 =:° 9.2 .1 0 6.9 ::.5 1:: 9.8 15,510 ’ rr
3 40,0 <7 16,1 o2 1 T.6 ’ 2,670
C-66450 - i 4“6 18,4 1.9 5 - 8.3 13,700 o0 o
e - 234 N 3 62.7 o 1.9 ‘:: 8.4 Ls . 14,990 :.::g P 5.6
152" 8" 2 2.3 36.1 2.2 6.2 9.7 1.5 7.8 12,890 S
s - 38 7.8 13 82.4 . 6.3 ’ 2,400
C-867: - s 49.0 1 it o8 1.8 7.4 12,800 2,540 ot 6
c-aoTsT  24-1 ' 3.0 .0 ‘s .2 9.6 s y W0 e rr °7
- 2.7 - . - . .
679" 6% 2 _ 38,1 s 6e9 7.2 1.8 9.4 12,630
3 39 41l.8 17 82.9 T8 2,81
- .1 .0 o o 1.8 a8 12,930 3 0 1T s
we s Y% TR - I *
- 9 o . o4 10
* 6.1 oo': 1.4 .': 11,760 .
- 1.8 1008 12,080 910+ IDY .
. 14,70 - -

.1/ 1. Sesp.
* le as-rece.
ived
3/ 101 - mitel der 3 2. Dried at 106° Centigrade; 3
ormation t 1 3. Moleture-
perature; 8T * Softening end ash-fres.
esperature
3 PT = Fluld
temperature

, o silioomn L o
carbide to coal 1 1 rushing To
3 Rati » h [} ngth 1
rb: 5 to t in kKllogrems
16’ T 20
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