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(Composite columnar section of outcropping sedimentary rocks
» ] v F g\ I CORRELATION OF MAP UNITS An oil/gas test well (drill hole A) has been
ﬁ @ — @?‘E r— | _”I 3\ drilleded into the Upper Cretaceous Trinidad Sand-
£ E g LITHOLOGY %8"‘ NESS, DESCRIPTION OF COAL BEDS - stone at a depth of 2,160 feet apparently Yuthout
> & S0z IN FEET HelisaaEe QUATERNARY success and abandoned. I.{owever, an apprgc:mble
- Fu ot amount of gas was found in coal core from a recently
o z g, 4 M et O drilled coal exploratory hole (drill hole C). Gas
= :: 1luvi . 5 - = T, ~ desorption of a core sample from a coal bed at a
= " l:i:;ime_ epo - . — p "% depth of 500 feet showed that the coal in place
= 4 | PERTIARY could yield as much as 160 cubic feet of methane
; S per ton of coal (Danilchik, Schultz and Tremain,
= S Tp }Paleocene 1979) .
E, - g
R UNCONFORMITY Studies by the U.S. Bureau of Mines (Deul, 1975)
~ Ll b W have shown that commercial production of flammable
e —_ gas can be obtained by draining the gas contained in
2 3 _ coal beds through bore holes. The most prospective
E f ___C{ill"4 coal beds for this purpose in this quadrangle are in
I L bHo— Upper CRETACEQUS the basal part of the Upper Cretaceous Vermejo For-
g 71%0 >Cretaceous L il mation. These beds are approximately 1,450 feet
3 —e— and TERTTARY stratigraphically below the principal bed of the
;- Paleocene Boncarbo coal zone. Drilling depth to those beds
i S5 :}ig: is estimated to range from 1,150 feet along the
| N Picketwire Valley to more than 2,750 feet in the
AEN A / — highlands in the north part of the guadrangle.
Wil siney = = Some sandstone lenses consist of even-textured,
PRk MY uniformly colored pale yellowish-gray, well-cemented
e <:/_/ DESCRIPTION OF MAP UNITS quartzose sandstone. Loeally these rocks have been
quarried for construction stone used for bridge
Qa ALLUVIUM (HOLOCENE)--Unconsolidated gravel, sand, abutments and small buildings.
- = and silt in floodplain deposits of present Ground water is reported by local inhabitants
e [ 5 \ = drainage to be adequate for domestic purposes in all parts
_|olE , Ot  TERRACE DEPOSITS (HOLOCENE)--Silt, sand, and poorly of Hhe guadsengle. T Wil MLed NeEe -
= to very well cemented pebble to cobble gravel yielding sandstone beds at various elevations
i Qal range from 20 to as much as 200 feet deep.
e || & = = 850- . T DIKES (LATE TERTIARY)--Igneous, dominantly basic,
- @ Z. 1100 Ti’ range in width from a few feet to as much as
wll “ofadi LN 40 feet; underlie linear ridges REFERENCES
. : e e T ULl STLLS (LATE TERTIARY)--Basic, aphanitic, commonly ’ . "
e e Tpc 5 feet thick, locally 40 feet thick; commonly Danilchik, Walter, 1979, Geologie and coal outcrop
1~ intrude along and replace coal bed map of the Madrid quadrangle, Las Animas County,
o = Colorado: U.S. Geological Survey Open-File
Tp  POISON CANYON FORMATION (PALEOCENE)--Sandstone, Report 79-377.
- sandy claystone, and shale. Sandstone, grayish- Danilchik, Walter, Schultz, J. E., and Tremain, C. M.,
orange-pink, medium- to coarse-grained, arkosic, 1979, Methane from coal cores taken from core
Tpc pebbly, very thick bedded, commonly crossbedded, holes drilled in Las Animas County, Colorado:
well-cemented. Shale, yellowish-gray to brown- U.S. Geological Survey Open-File Report 79-762.
o : ish-gray, locally contains plant impressions. Deul, Maurice, 1975, Gas production from coal beds--
B P . T Sandy claystone, brownish-gray, weathers to accomplishments and prospects: Proceedings
e e _ ‘ yellowish-gray soil. Thickness of exposed Transmissions Conference, Operating Section,
— == All the mapped coal k?eds in the upper paft of Tpc ' reeks: 850 o 1,500 feet American Gas Association, Bal Harbour, Florida,
& s R N A ™ (L TKr  RATON FORMATION (UPPER CRETACEOUS AND PALEOCENE) -- Ws B-SE0-208.
e o alternatlorlls wE v1t.:ra1n‘and R -~ c?losely Sandstone, silty shale, carbonaceous shale, and Wood, G. H., Jr., Johmson, R. B., Eargle, D. H.,
R NN Sl W GE LA gt < ' coal Sarlldstone pale’yellowish-—gray to médium— Duffner, R. T., and Major, Harald, 1951, Geology
Sll‘ﬂ_ltly from weathering, and commonly contain gray. R - 1':0 fine-gpetined, ¢layey; éome and coal resources of the Stonewall-Tercio area,
ER— oj? S shale? - - coal: R K thic]; beds a;e areally extensiV(,a other&': are Las Animas County, Colorado: U.S. Geological
s i beds.contaln one or more partings of tonst(.eln =@ iy Tkl channel—fillf;d et ooy Survey Coal Investigation Map C - 4.
sl graylsh—brov:rn claystone that.weathers to light-gray deposits Silty shale, medium- to darkjgray Wood, G. H., Jr., Johnson, R. B., and Dixon, G. H.,
i claystone with a-sandstone—l%ke a;lapearance. Most \ \Q T st .generally thic’:k locally in thin beés 1956, Geology and coal resources of the Gulnare,
beds are noncontinuous, resting directly on shale A %$ regular:’Ly P wi1’:h sy Bede of slagey Cuchara Pass, and Stonewall area, Huerfano and
or sandstor.le, rarely on an underclay; commonly beds “ i sardsaaes Sih NG S ey b i Las Animas Counties, Colorado: U.S. Geological
b, are overlain by carbonaceous or coaly shale, logally ‘ S = f boscitkbus Jhbile. Sk -watr b TS dark- - Survey Coal Investigation Map C - 26.
by thin shale at base of thick sandstone. Although e o B 51’ ; yf 1g g i 1957, Geology and coal resources of the Stark-
‘ individual coal beds are lenticular, most are in ‘/1 — al;ingb .12 e h.alflnge - dc.:oa ' bog J ville-Weston area, Las Animas County, Colorado:
coal zones that are persistent; commonly, in the Qal e g ol E' \frery ; SR SR mOStd _— U.S. Geological Survey Bulletin 1051, 68 p.
stratigraphic interval where coal is expected but ContaJ..n partln(.Jq (e} c;?\r onaceous éhale, and some
is missing, the coal zone is represented by coaly Coitall? tonjsftgeln ﬁ‘—flr]:lng:’ oi kaollndform]ezd.from R B @
shale or carbonaceous shale that contains many thin A a Zgoc:nl(l: ;80 f : 1cMnes;do e;:pgsg .roc i Alamo 0il Co. International Energy Corp. U.S. Geological Survey
beds of coal each a few inches thick. Locally some " _¢. . 6‘8 ’ TS od 7 1 beg_' - app 1 gog 2 ecs'*,].: i' 1 valdez No. 1 IEC - IR D. H. 78 - 2
coal beds are cut by sandstone-filled channels. - 80 Zzgfebocozoalebédcir’l ;gicarzo zzallzzieé ;ia ¢, S%N:5 sec. 12, NW%Swks sec. 16, SW4%SE% sec. 27,
N 0214 coal bed in Primero coal zone GT. e ., R'_67 ¥ T 93 g & _66 W: M B B R’.66 =
L 7,410 (estimated) GL 6,900 (estimated) GL 6,865 (estimated)
— { 03, East of Wet Canyon, coal is underlain by 3 feet GEFNHET - Rekind FhEte csnee.e R 398 R 50 R 138
_ ’ of coal shale; in Molino Canyon, there is 7 feet of tbo—--— COAL BED--Dotted where concealed. Bar indicates L = c 1.6 € 2.0 pE
coaly shale that contains several thin coal beds; 29 where coal is cut out in paleochannel. TIetters g R 9 R 1
coal exposures in Sarcillo Canyon are overlain by /38 indicate identified coal bed or coal bed of il e 1.0 € 1.0 p=
10 feet of coaly shale. identified coal zone. Numerals indicate coal e 205 : R 29 R 31
= and bed thicknesses in inches; smaller number € 2213 = el.0 € 2.0 g
Local coal bed, =— -1 0-2 200 - denotes net coal thickness, larger number de- ? 4.0 R 3 R E23
— notes bed thickness including partings . 2(') € 2.0 be € ls@
A #A 13 COAL OUTCROP--Showing bed thickness of local coal € 3.0 i .8
e | Upper bed of Ciruela coal zone, thickest in bed, in inches R 96 ; ;80 ; i72
= | = wfSRaiEs | 0 -5 eclliatias: pask, Ues 1,000 Seakh etsetlangisg -QQGO— STRUCTURE CONTOURS—-Drawn on top of the principal . 3 il c 5.0 c 3.0
- | ® Ciruela coafl == anilly aboYe - 85 'Frlnlda(.i gl reet ‘ bed of the Boncarbo coal zone. Dashed where o R 66 R 14
e W . = bed ecntalne tensteln pesiiing nede Sop of bed. contour horizon is above land surface; contour s 5 € 2.0 € 2.5
: o interval 40 feet; datum is mean sea level 5 385 R 35 R 34
- : _ |Local coal bed |- = 0-1112 —l-‘—— FAULT--Ball and bar on downthrown side R 4 ; 320 (13:{ iég
wl| =] e Principal coal bed of Boncarbo coal zone was I LINEAMENT--Linear feature visible on air photos; ; §75 @ 5.0 p= @ .5
4 Rl (gl M ———— iy 170- nined at Quinto coal mine prospect one-half mile p:_robab%y are surface expre'zssion of faults, but c 2.0 R 102 R 1
== - e 190 south of Weston; lies 1,460 feet stratigraphically d%rectlon and amount of displacement not R 95 € 2.0 € 4.0
=S| above top of Trinidad Sandstone; is probably equiva- discerned c 2.5 R 26 R 75
= E | zone lent to the lower coal bed of Boncarbo coal zone in »  ABANDONED ADIT R 20 € 2.0 C 1.0
% i Madrid quadrangle (Danilchik, 1979). South of Pur- . ! c 3.0 R 218 R 65
- = = gatoire River the coal is overlain by thick shale; .¢-B DRILI. HOLE--See drill hole explanation » @ 4.5 € 2.0
==l = north of river, along Wet Canyon the bed is overlain @ 1.0 R 46 R 5
= = by thin shale, and locally by sandstone-filled chan- Bemat SSemer R 20 € 2.0 Cc 2.5
il | S| = nel. Middle bed of zone contains tonstein at base Sovemid wasil @l e @ ENaERits W @ 2.5 R 48 (I; i "
-~ (] 3
e L Tl present in the area but have not been worked for R 17 R 3.
| T (e 140- many years. Production, apparently for local use, c 2.5 € 2.0
=i A e . has been from the lower bed of the Primero coal R 20 R 7
wi | e zone, the principal bed of the Boncarbo coal zene, € 4.0 @ .0
and the lower bed of the Ciruela coal zone. These R 17 R 35
ol ke beds appear to be the most promising for future ¢ 3.0 € 2.0
L Primero |'* Upper bed of Primero coal zone, 35 to 55 feet underground mining. R 190 B 6
: Sl aae ‘l al;ove Siosse Lad, S oEGeRleSE S EPede MR T In this area the minimum thickness of coal that CR 230 € 1.0
= o gedwfa(i)ihaﬁw(ﬁ;ﬁn(i%lnginizzlg ioziezznzoal is generally considered to be minable by underground @ 3.5 R 6+
named for Priﬁero cg;i mine east of quadrangle; methods is about 30 inches. However, some beds as R 5
¢ . i ! - thin as 14 inches could be mined by other means Cc 1.5
i approx:.mate.aly §A50 Mk ShpuSgEREIIRIN including strip and auger mining. Therefore, the R 6
RN Wy OF TEENENR. CRa.. outcrop of all beds more than 14 inches thick that c 2.0
200+ could be traced and correlated over a distance of R 14
more than one mile were mapped. Subsurface infor- € 4.0
mation on coal is from one driller's log and from R 99
Local coal bed, interpretation of two geophysical logs. c 5.0
According to recent unpublished analyses of coal R 8
from core drill samples the coal of this area is € 2.0
ranked as medium volatile bituminous coal. The coal R 188 EXPIANATT ON
2 is classed as low-sulfur coking coal with heating c 3.0
Mapped coal bed values that exceed 14,000 Btu/lb (calculated on a R 44 i === Map designation of hole
*Structure contours aabaade moist, mineral-mater-free basis) . C 3.0 International Energy Corp. -- Operator
the top of this bed . . - 2 R 34 IEC - 1A ———————————————— Hole designation
Geologic impediments to underground mining in 0 —y
the Raton Formation in this area include minor a .- T8
faults, lenticularity of coal beds, coal grading *as g .o el e | -
g k ’ € 3.0 GL 6,900 (estimated) --—--———- Drill collar elevation
laterally into shales, scour of coal beds by flu- R 21
v1a} saimc.istone—fllled channels, .abrupt': laterél C 4.0 N T e — Rock, in feet
variability of roof Focks, andllntr?51on by.lgne— R 42 T . Gogl B fheE
ous rocks. In addition, coal in this area is gassy. c 4.0 R 9
Mappable faults are not common; in addition to those R 50 c1.0
that can be traced, small-displacement growth or c 2.0 R 29
compaction faults locally offset the coal beds in R 24 € 1.0
the subsurface. These compaction faults rarely e 3.5 R 3
reach the surface and cannot be mapped. R 60+ PR T T —— Letters identify coal bed

Base from U.S. Geological Survey, 1971

Geology mapped by Walter Danilchik in 1978, based in part on
. 7 reports by Wood, G. H., Jr.,, and others (1951, 1956, 1957)
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