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DE~ARTMENT OF MINERAL RESGU'J:'(CES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine Deer Creek Coal Deposit Date Decenber 7, 19591 

District Deer Creek, Graha.m-~ Co. Engineer Lewis A. 3mi. th 
!l 

Subject: Report by James H. Thomson, 2201 N. 27th Place, Phoenix, Ariz., to Lewis A. Smith 

Mr. Thomson stated that he had leased 640 acres of patented ground to a group from 
Colorado and Wall Street, New York, on a royalty basis. They now are moving 2 
bulldozers into the area to face up the beds. Thus far two seams, 3 feet thick 
and 3~ feet thick, respectively, have been tested. The coal proved to be a good 
grade of butuminous. The material was tested at the" Universities of California and 
Colorado. The haul will be 12 miles to the railroad. Mr. Thomson said that the 
group is reported to have Japanese contracts. They plan to explore the deposit and. 
build a satisfactory road into the area. He said he had several contacts recently 
wi th other people. 
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DEER CREEK COAL FIELDS 
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J. H. (JIM) THOMSON, 
2201 N. 27th Place 
Phoenix, Arizona 

PINAL & 
GRAHAM COUNTIES 

Phone: BR .5-1885 

Mr. Thomson says he is owner of the 
Deer Creek Coal Fields. 

FPK 

Fr01n the desk of 

FRANK P. KNIGHT 

1-19-59 

V 
JOHN F. LEWIS // 
Smuggler Mine ' 
Aspen, Colorado 

Consultant - marketer 

called in the office and said he has leased 
...... 

the Deercreek Coalfield 

Pinal & Graham Counties. 

See: USGS #225 & 763 



DEER CREEK COAL FIELD PINAL & GRAHAM COUNTIES 

Went to Deer Creek coal field about 12 miles NE of Winkleman but found 
no one mining or prospecting for coal. Met a Mr. Barbee, core drill 
operator, who said he had neither seen nor heard of anyone interested 
in coal in that area. He has been drilling for Cu for abo~t 3 months near 
Ash Creek. GW WR 8/27/76 
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COAL, LIGNITE, Ai, D PEAT. 

THE DEER CREEK COAL FIELD, ARIZONA. 

By"I'll.\I:ll'S H. (\DII'BELL. 

INTRODUCTION. 

Lo('({t;uJ/.-The Deer C1'('('k ('oal f~eld of .\ ,·izonH. is an isolated basin 
of eoal-hC'aring rock:; situatpcl in tlw p\: j'I,nc eastern (~lld of Pinal 
County. It li('s ontlw south sidn of Cxib l;.,1n'1' just cast of Dudley-· 
ville, which is hwatNl at. tlw jllndioll ,;1' ;-.ian Pe<ll'o and (jib dvm's. 
The ti(;ld i:; ahout. ~;) mill'S 1I0I'tll(,:1st of Tu('son, and at pl'Psent its 
Iwal'est railJ'olul point is Sail (~arlos, 011 t1w hr:lIwh J'oad whieh extcnds 
frolll Bowi(~, on the Southern Paeiti(~ Hailway, to Globe, in Gila 
County. The we!:itpl'n end of t11(~ tidd is eonned('(l hy wagon road 
with Floren('e and Tucson and points in UIC San Pedro Vltll(~y. The 
l'Hstt'I:1l end b likewi:-::e It<'('ps:-::ihlp frolll ~an CurIos hy way of lIawk 
('unyon, hut there an~ IlO road::; throug-h t.hetil'ld. The coal fidd is 
l(wHtC'd Il<'ar the llliddle of thn g-n'at. ('oppel'-producing reg-ion of 
Arizona, whieh pxtend~ froll} .1 ('rOlliI'., on t.he northwest, to Can:uH'a, 
)Ipxieo, on the l:ioutheast. alld includes the great minillg c('ntel's of 
Bi::,bec, <Tlobe, Cliftoll, and ~I()I'(,IH'i. 

I .. 'I'} .. . ... I f tl (1 I h.·W~·{jlt ((lJi.- w l't'g'IOJl III q llestlOll i £\';. ~out 1 0 10 gl'eat A) 0-

rndo Plateau, and the suI"faee fpatu}'('s eOIl:,i:-:t in genpml of !'allg-es of 
moulltaills tTending llortll\\"(~;-;t-s()lIth('ast and separated hy undulating 
valleys, <.'oH'I'('(1 for the lllO;-;t part hy d{>hl'i.:-; from the adjaeellt moun­
tain :;lop('~. .Along dw lilw of tlw Southern Pacific Railway these 
mountain ranges are eompnmti\,ply narrow, linear ridges, but north of 
Gila Hin.'l" they show a tendf'lley to (~oalcsce, al1(l the re:mlt is a. rugged 

. eountry, of which the Pinal alld Sll}H'l'stition lllountain:-3 are two of 
the he:;t·l\:nowl1 features. The Pillal ~lountaillS proper are limited to 
the territory Borth of Gila Hiv(,l", but their southeast.ern ext.cw·;ion is 
a promitwllt rallg't~ whi('h hOl'dt'rs tlw ~an Simeon plains on the west, 
Hnd i:; known hy the gt'IH'l'al lIallle of tho Pinalpllo Hangc. Parts 
of thi~ range, like Santa Teresa l'Iolllltaiw; and l\lount Turnuull, arc 
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c\:tl't.'llwly rough nlHl l'llgg-t.,d, but. in till' yidnity of Gila Hin~r the 
range is of ollly moderate altitudq' and of simplc ::;tructure. This "I 
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portion i~ known locally as l\Iescal :l\Iountuin, and it forms the north- . 
cu::;tcrll limit of the Deer Creek coal field, separating tl~e valley of 

Bull. !!25-01-16 

'. 



l)l'PI' (~n't'k. Oil dIP 'n~:-;t. frolll that. of llawk Canyon, Oil tho 
t'u:-;t. 

TI\(, ",,':-;tl'l'l\ h,mi,'r ~lf th,' (',):d tl"U i~, in :t g'l\lwml wny, formed,hy 
a l':lllg"(' of Illountains which IiI's pal'allt'l to and eal:it of t.ho San Pedro 
YaIl,,),. Sout II of A l'anl,rpa (~}'('('k t his range i~ high, and it if; known 
hy tll\~ 11:11111' of tbn (ialilll'o Hallgp. Hpt.wPPIl Arll\'aypa Cre(~k Ilnd 
(lila Hirer tllp rang''' is iIH'OllSpi('UOIIS, alld it hi n'p1'(~Hmlt(~d only hy a 
la\,Il-('aplwd llH'sa jllst l10rth or Araraypll Cr(~ek and hy Saddle 1\101111-
taill~ llI'at' (lila Hi\'(~r. Tli(~ topography of the conI tipld is varied, hut, 
broadly ('oll,-;i(ll'l"l'd, it i:-; a t()pographi(~ hasill SIllTolllHled, cxeept Oil tho 
\\"('s1, I,)' lIIo],t' rU.!.!.'g'(·d t'Ollllt I'y_ Thp hasill of })pel' Crel'k iH parti<~l1-

lady tlat ill tl)(~ llppl'l' and Lowl'1' ('oal li(dds. The:·m aro s('paraLt'd hy 
a 111()n~ rllg'g'('" \'f'g-ioll, alld bd.'n~(~11 t Iw Lower linld and Gila Ri\,f'r the 
topography is rotlg·/t and lliolintainow;. 

The (~():d lipId o('('upips all in'('glilal' syndinal hasIn hehnwn the 
1\1f':"'l'al Hang'(1 on tllP north nnd an III1H:Ulll'd ridge 011 the south, whieh 
;..;eparat(·:-:, tIH' b:!:-,ins of J)P('l' alld ~\sh (·I'l'PkH. "\rithin ahont !) mill'S> 
of (1 ila Hin'r tI1t' r:lIIg'(1 lying' on ill\' HOUt h Hide of tho eoal Held t.urllS 
to tlH' suut Inn':-;t and l1ll'rg'I'::;, ill a g'Plleral way, with the northern 
C'xtension of tllt~ (1aliuro Hang't', Tlw major portion of t.he eoal Heltl 
i~ drained hy Deer en'(lk, hut. the coal-bearing" rod~H f'xt.end to t.he 
:-:;onthwl';-;t heyond S:l<ldle .;\Iollntain; and this part of the field lies 
within the dminage ha:-:in (rf .1\;..;h Creek. The eoa.l-hearing l'od~l-l 

undouhtedly f'xtend to the northwe~t heyond Gila. Rivcr,. hut t.hey are 
BO hroken and disturbed hy Yo]('anie l'od~~ t.hat prcHumably the coal is 
of no ,aIue, and it is not. l'eprcsf'nted on t.he map. 

Tlie field (~xtcntls.10 or J~ miles in all paHt-weHt direetion, a.nd it has 
a known hrpadth of i; or -t mill'S ill tJw DpPI' Cn~('k Basin. As provi­
Otls].r statpil, thp eonl-hpal'ing' J'()('ks :\rc~ I' 011 lid in thn AHh Creok Basill, 
!llId it i:-l po;o;si h]p that t lip ('oal litdd IlIlly he Pxt.(,lld(~d t.o tho outel'op of 
tl)(~ lill)('.'itOI\(~ w('st of Saddl" l\Iolllltain. 

Coal h .. ds art' also )'('po)'hld as O('('IIlTing ill Hawk CanyoIl, wlwl'O 
the ('o:tl-hearillg" }'(wks ap}Jt':lr Oil t.he Ilorth si(le of the great hroken 
antidine forllling the -:\Ips('al Hang'l', :llld it. scems pO:-3:-;ible that Himilar 
depo:-:;its lllay 1,1' found in thl' ha::;in of llpper A::;h Creek and in t.he 
grcat .A l'<lvaypa Yalley to thc southeast. 

This paper is the l'e~mlt. of a rapid reeonnaissance of the field during 
the past :llltlllllll. The tillle was too Hhort to permit of a det.ailed 
study of the lipId relations of all of the rocks involved, but t.hrough 
the kindnl';oo;s of :\lr. N. H. l\ll'Ilor, snperintcndent of the Saddle' 
l\Iountain .:\Iining Company~ who has givcn mneh attention to the 
geology of t hI' I'(lgioll. tIll' wl'itl'r was enahled t.o ~ee many of the 
eritieal point:-; and to PI'PSPllt t he following brief outline of its most 
importallt geologie features. 
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GENl<:RAL QEOLOGY. 

j)I'(1-.(hmhl'ilf}l sclu'sl.--Tlw ohh':-It. l'ock~ found within Uw h~lTitOl'S 
examined arc ~chists, whieh oeenr on .Ash Creek ahove the .. limcstone 
hox eanyon alltl on Gila Hive!' hclow the mouth of Ash Creek. No 
f'm.;sils iHl\,~' h(,(,11 found ill t.hCHO schist.s, eonsct}lwntly their age haH 
Bot, he('n dntnl'lllined ddinitdy, hut lln<i()llhted middle Camhrian 
'1\1artzih~:4 nIHl (,{)llg1omnrah~s rl'st. lllleolllfornmhly on them, nn<l for 
that l'(\:lson t Iwy arc reganit'd a~· lUling of pre-Camhrianage. Pro­
yisionally, these sehi:-lt:-:; al'n (~orl'elah'd with t.ho:-:;e described by HnnHome­
from the CBoiln distJ'i(~t to the Borth, and :tl~o from' the Bil:ihee region' 
to tho south, alld by Lindg'ren frolll the Clifton--.Morenci region to '. 
the Jlol'UH'ast.. In tJw De(H' Cl'el'k Bm.;in the schists were l-;ecn at. one 
point only~ hut it :-;('(,IllS proha1l1o that th~y show in Illo:-:;t of the 
antidinc:i wlwre the rnOVPlllent ha::; hel'n suHicient to la-iug them to the 
surfaco. Along tho north side of the hasin the}T were not seen at ( I 

head of· JI:l\\, k Canyon, hut. to the \H'Ht t.hey l;ndoubtedly come ':. .• ) 
within thi::-; t.erritory, since they forlll the main mass of the Pinal· 
Hange west of the river. 

Oamori.an 8a:ndlStone aml sllale..-Rcsting unconformably upon the 
~chists just desel'ibed, and underlying the grcat upper Paleozoic lime­
Htone, is a ::;cl'ies of shale, sandstone, and conglomerate from· which 
fost.;i]s were fonnd in the A~h Creek Canyon that 'Valoott pronounces 
to he of middle Cambrian age. The sandstone and conglonierate are 
known locally as "the quartzite," and they have a total thickness of 
al)out ~50 feet, The closing episode of the Cambrian period seems 
to have hcen the deposition of (iO to 80 feet of very fine, green shale, 
whieh on A:-.;h (~l'edc app(~ars dil'('etly beneat.h the great limestone 
ma:o;s. Provisiollally this i~ (~oITelatpd with t.he green Hhule of the 
U mild Callyoll l'ngioll \V lti(~h I im~ ahove t.he Tonto s:uHIstonc. 

{.~'I'!)()J/.ij;:I'()/(8 /;/JI(Jst()Ju}.-Ahove t.he green shale jm3t dcserihed 
OCCUl'H a great nm~s of limeHtone which, ill t.he Ash Cl't~ck sect.i(lH_ 
haH a thiekncsH of ahout {,aOO fept. The lowl'.r part of this lllHS:. 

sparingly fOR~ili ferous and no collcctiollH were made by which to 
determine its agc. The upper part i~ richly fossiliferous, and a col­
ledion from the uppermost heds out6ropping in Ash Creek Canyon 
indicates that this part at least is of Pennsylvanian age. It is pos­
sihle t.hat the lower part of t.he great limestone mas~ may helOllg to 
the Devonian or even the Silurian system, but the evidence at present 
availahle wonl<l refer most, if not all, to the Carboniferous. 

This grcat limestone maRS is the most conspicuous geologic feature 
of the Deer Cree'k eoal field, sillee in almost all cases it forms the 
boundary wall of the basin. ~lescal l\Iountain on the north is com­
posed allllostexclu~ively of bcdl:; of this limestone, which, in the cen-
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tral part of the hasin, must han~ a thiekncss of scn~ral thousand feet. 
At. the point w11l'l'p it i:-; ('ro:-;:-;I,<1 hy tIll' trail from 1\1:tnning's l':tlleh to 
~an Cal'lo ... its thi('kllp~s is ahollt, 1.:!tlll fl'I'I.. It, hoMs about. Hw :-:amo 
thidolPSH ill I hI' slIlull 1':IIIYOII at. 1 hI' \,:,\11'1'1111' IlPHI'I' 01' PIIHilIJ'1I ('1111 of 
tlwlit'ld, hilt ill passillg' to 1111' sllIlIlIl'l'lI :-lidn of t,lIl\ hm-lill lito Iilllo­

HLolll' i~ /"iI'l'lllo IH'('OIlIP thilllll'l' alld IIIilllll'l' \llltil finally it, disappearH 
for n :-;IIol't dislalH'p jllst. south of .:\[ollnt LOll, a littlo kllob ill tho 
extn'lIl1' I'IH1 of th(' basin. \\"ltdl\(,1' tltis disappl'aram'o of UI(, lime­
st.one is due to fallltillg" 01' lIolldl'positioll was not (h,tcrmitw<i. All 
nlong- tIll' sOlltlll'l'1I sid\' of till' lipid tlll~ lillil'stolln is t.hin :lll(l gTI'Utly 
distllrhl'(l, and it s('PIllS pl'ohahh~ that its ahs(,lI(,(~ in tho e:lHtei'll emi of 
the Imsin Illay he pxplaillPd hy mo\'('. son'l'(, ermdling than usual, 
It':l\"itw tlw <.'oal-hl'al'illO" nwks ill dil'pd, ('0 11 tad. with tlw milldlo Calll-

~ :-. 

hrian <Iuartzit('. 
About -:I: miles west of l\falllling"s r':111('h thc ::;mall llalHl of 1illl('~tone 

~howll ill the imlllediate frollt of the ridge tllrns to tho ::..;onth and. 
disappears hCIH'~lth a lIlore n'('Pllt la,"a flow that forllls a high mesa. 
At thf'il' poillt of di~appf'amll(~(' thp~I', I'ocks :-;1 rilw approximately 
toward tlrp oukl'op of lillll'stollP 011 Ash (~I'Pl''', alld for that I't'ason 
it has hpi'll Sllppo'il'd that thl''y aJ'(~ (~ol1l1pdpd, alt.hough ('oneealcd 1Iy 
f(~(:Pllt flows of lant. 

.111 tlH~ h:hill of Ash CI'P('k tlll~ linlPstOlw shows ill l\. Hemiein'ular 
lill(~ of out('rop jllst l':lst of ~ad(lIp l\Jolllltaill. Tho l'PgiOll to tho 
t-;outh was 1I0t ('lo;-;e1.y pxamilll,(l, hilt. from 1\1r. l\lellOl:'s ob::..;ervations 
it ~cellls pl'oha~)le that it was fol'(,(,cl lip hy l\. lac('olithie intrusion of 
yole:lnie rocks. whieh now show as a llolllP-shaped mas::; dirl'd.ly ha('k 
of the linw4one. If this is truly a la('('olith, the lilllPstono heds 011 its 
ca~tcl'n :-:idc ha \"c hpPll ('rodl'<I, alld sinee then the whole lUl:4 h('en 
dCl'ply IHll'h'<i helwath ('xt(,lI:-:i,'p lIows of lant. In thi:; :-;clllieil'cular 
line of outcrop thl' JiBwstone (lip~ away from the center at an angle of 
about ':-H.I'. and to tIl<' sOlltll\\"('st it, S('PIllS to forlll a shallow :-::yndinal 

. t.rough, whil.'h ('xtcIHls southw('stw:tnl frolll ~addlo l\Iollntain and 
pa.-;sC8 beneath tIw high BH'sa lying' north of Aravaypa Cn~ek. 

The limestone COIlW:-; agaill to t h(' surface we:-;(. of this Hhallow Hyn­
dirw in :1 low, allti('lillal ridg'p. whi('.h t(,l'Il1inai<'s toward t.hn llort.hw(,:4fi 
in a. fault that ('litH out I hp lillH'stolln sOli o 1\\'('H t. of Haddlo l\lottllt.ain 
l~nd south of the road frolll I )lldh'y"illn t.o tlln ('amp of the Saddle 
'Molllltaini\[illillg COlllpnllY. It SPl'lIIs possible, however, that thiH 
fmdt, lIiHY ('xl.l'lId to till' 1I0I'tit\\'(':-;t Ill'youd tho wagon road, und it lllay 
hu.\'e hpPIl n~spoll~ihl(' for tIl<' eom'so of Ash Creek helow thil:5 point. 

Fos:-.;ils were colledp(l from the limestone sonthwcstof Saddle l\'1oun­
tnin; in the Ash Crepk hox canyoll~ at the point marked" B" on the 
skctch map, ahout 1 mile wpst of .Mnnning"H ranch; on the same line 
of outcrop about -:I: mill'S farther past; and at the head of IIawk Cn.n-
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you. These fossils han~ hecn eXaI~lined hy Dr. G. II. Girty, who 
prollotlll('l'~ t,IIPIII to h(\ 0 f Pl'n m..;y h'nll iUIl lI~e. 

(.11'''('(((·(OIlS ,'oI(wd .. ,do//(' tI//d SIIif/(·,· --. H('~t illg- 011 til(' PPIlI1~'yl\'1l1liall lilllo­
/-Ilmll' Ill. (I"PI',\' poi lit. Ill. \Vhi(~1t it, i~4 (':,\po:,;(.<1 ill UtiI'! fidd il'l /l. :-llll'jl'l"!' of 
gTPPIJish-gl':ty !-llllldst.OIlO lllld sllHln hl\(h~ which c~olltltiJl t.ho ('Olt! I.lmt. 

. gives thishnsin its eeollolllic illlportanee. At mORt points theHe '11('(11'1 
nppear to l't'st. ('onl'ol'lllahly upon thn Pa\t'mmie limt'stoJl('. hut in ·t.Iw 
1\li<ldh~ lield th('l'l~ i:..;:t visihle tIIH'Ollfol'lllity hl't.WN'l\ Ute linw~t01H\ lllld 
t.ho overlying sandstone and shale. 

Difl'p)'('lIt opiniolls ll:l.\"(~ I)(~(,II lwhl l'('ganlillg' t.he age of the ('oal7 
bearing hed.:4. Devereux,1l who reported the tielclin 18S1~ noted the 
()('('.ll1'l'Pllee of fo::..;~il }(':\.\"('s with t.Iw ('oal, and nil t.lw ~tr(,llg-th of tb,' ~ .,. 
respmhlalH.'p to forllls with whieh lip W:l~ familial' 11<' douhtfully n~f('r., 
the hells to the Tertiary syst(,lll, 

On the lm~is of their apparcllt. conformit.y to the limestolH' 1wlow, 
Blake b reg'm:ded them as Carboniferous, but probably this conclusion 
was ha~ed upon report and was not the result of an examination in the 
field. 

During the examination madc hy 'Yalcottr. in lS85 somc fossil plant.s 
were collected from thc shalc associatcd with the coal beds of the 
Upper field. TheRe were suhmittcd to Prof. L. :B". 'Yard, who was 
ithlo to determine thc prCHencc of tho gencra S('fj1wia, Saoal, l>hJ'(l[1 

1J'l"itC8, .l1[Yl'i('((., and V't7}/(l'UWJl. O,ying to the fragmentary nature of 
the material 110 :-;pecific determinations were made, but the fOj'IlUltion 
was doubtfully referred to the Cret:wcollS, During' the pre~pnt 

examination similal' material was colIpcted from thc sand:.;tone over­
lying the coal in the. Lowcr fiCId and al:4o along the eontaet het.wPl~1l 
t~lC sandstone aIHI the underlying Ual'honiferow; limestone sOl1thwe~t 
of ~addlo l\lountain. Thi~ llmterial is so poorly prcserved tha ') 
specific detcrminations could he made, hut, according to Dr. F.'IT. 
Knowlton, one fragmcnt ~ngg'('sted S()(JI({)ia 1'()/clwnbacki. The ot.her 
form:-;arc too i,ndefinite for classification, hut they may belong to 1>/a­
tan1lN, Oinntwlo7nU'ln affine, or .Asi-m:ina eocenic((~. The material is so 
indistinctly prescrvcd that Doctor I{nowlton would not venture nn 
opinion as t.o it.H age, hut the forBls given arc those whieh gCllerally 
arc dml':wtcl'iHtie of the 11ppcr Cret:wcolls. In thc ]\liddlc field frag-­
mcmtH of inv(\rtdH':ttm; are ahundant iil :t conglomeratc bed which iH 
in eOlltnd with thn Carhonifpl'owi limestone. Somc were colleeled 
and :·mbmitted to Dr. T. 'V. Stanton, who states that they nrc imper­
fect SPGeilllf'llS of (hstJ'ea, and Emf/!/l'ff. . He statcs "the latt.er g(lJlW:l 

aDc;"crcux, W. fl., The DccrCreck ('onl ficld~, Ari7.0na: Ellg. nnt! Min. Jonr" vol. 32, l&~l, TIp. ·101-10:-" 
bBlILke, W, P., ){eportl'l on MilleR awl Mining: Rcports of the goycrnor of Arizona to thl' ~l'('I"t'lIlrr 

of the Interior for ISHIi, p. 4:!; 189:;, p. Iii; HIH11!101, p. Hl,~. 
<'WILlI-(ltt, C. n., 111111 Bannon, 11., Deer Creek COII\ Fic\(l, White Mountllin Illditm Rl'!lervtttioll, 

Arizona: Sl'lIlltt' Ex. 1>0('" No. ~(), ·1Hth COllg.,:2 :>e1'H" p. 7, 
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imHeate::; th'1t tht' age is Crl't~H't'OllS, but the exad horizon ('nn not hn 
detprmint'd fnHll tIlt' material in haHtl.·· 

Although the eddmwe regarllillg' the age of these bed~ is Hot 
entirely ('onclush-e, there seems to he a general agreement that they 
helong to the Cretaceous system and presumahly were deposited in 
the later stages of that period. The eontaet hetwecn the CretacPOlls 
rocks and the underlying Carhoniferoll::; lime::;tone is usually marked 
hy a thin hed of conglomerate cOlllpost'd principally of fragments of 
chert dt~riYt~d from the underlying limestone and eemented hy oxide 
of iron. 

On the northern silln of thn De(~I' CI'('Pl~ Basin the Handstone !~nd 
shain of tllt~ coal-lH'al'illg" formation ba n~ a thickne~s of 4()() to 500 fed,. 
Tlwy are 'v(~ll exposed in the Lower Held, the material con:-;is.tillg' for 
the mo:;t· part of coarse, gl'eenish-lmfl' Bandstones, which are wpH 
exp0::ied and forlll con::;picuous features of the topography. In tlw 
Cpper field the measnres seem to he eompo:"H,d more largely of :-;hal(', 
and thl'Y aru gl'lH'rally redlll'l'(l to :l. ('olllparat ively l(wd HurflH'e. 
"'nleott(' statt's that the thieklll';-;s or ;-;trata pxpoSl'(1 hplow tlw 10\\,1'1' 

main workabh' ('oal hpd has a t hieklll'ss or ~,lOO fel't, but pl'ollnhl), 
thi:-; thi('klles~ is dun to l't'dnpli('atioll of the ltH'asnres througlt minor 
folding:, and it i::; doubtful if the eorreet thickness cnn he deterlllilwd 
at any point in tlw Upper field. 

On the south sille of the llll::;in the coal-he:uing rocks appear to he 
thinner, hut.it is tlim(~ult to ohtain all aceurat.e measnre sillc() t.lwy 
stand nearly yertica) (llltl run for IOIlg' distallcCH up the :;lope of the 
moullhtin. Still farther w('.;-;t, wllPre tll(~y arn cut hy Ash Cr(~(~k, t.he 
rocks thems('ln's arc not (~xpo: .. ;('d, hilt. tll(~ illter\'al in whidl thuy am 
dun has a t hi(')olPs:-i of 1I0t. or(')· ~~o ft'd.. SOIlt.hw('st, of Haddl(~ .. Moun­
taiu tlIP)' ILI:n :-;till fUI't.lI('1' n~dll('('d, bllrillg' it t.hi(,I\lwHH of r, t.o ~() f .. d 
bd\\""~11 tlll~ (:al'hOllifI'I'OIlH lillH'~tolll~ Hlld thll ()v(~r1'yillg' alldp:-;itl'. 
\VIH'tlwl' this variation ill t..hiekJl(~ss is dun to diH'erent amount.s of 
seciilHPnt Jlt'illg' d"positl,d on t Iw two sillps of t.lw basin, or wlH'tlwl' it. 
is due to Ilolltleposition on tllP Wl':o-;!t'1'1I ~idl'. is lIueprtain, hllt it. SPl'IllS 

prohahle that tlw sedimellt:-; '\"l'l'l~ laill down in inc1o:"l'd hasins, and 
('on:-:;elllll'ntly that the amount of material may have varied greatly in 
ditl'prpnt parts of the area. 

After the depo:;ition of the coal-hearing sandstone and shale tho 
region was the seene of great ,'olt'anic activity, and large ma:-;ses of 
allliesite wereponred out. Thero is no crater visible from which 
this material was ejected, and it secm:-; prohahle that it came out 
through exten::;jye ti:::lsures whil'h wern opened in the lower part of the 
ha:-:;in near Gila. Hiver. The change from cla:-;tie :-;edimellts to igneous 
rocks hi not ahrupt nor does it appt':lr t.o h:lYe taken place contempo­
l'aneou:-;ly throughout t.he ha:o-;in. Tho ;-;edilllents arc interbedded with 

aDeer Creek Coal Field, White Mountain In<linH H(!~l'r\"atioJ1, Arizona: Senate Ex. Doc. No, 20, 
4bth Cong" :!d sess" p. 6, 

.l;I 

.,...." 

\' • .-'to ~tl L &) •••• I •• J 1 ,1. I', .J.J ,.~ .',..... " ... " .. ~ ...... lit.. ",,'.4 &...A' ............ , 

\"okHni\~ llHlh'l'lnl as though Sl'dillll'lItatillll w:\:o-; nt. tillll'S illtt'l'l'tlpll'{l hy 
vole:\ni\~ out hllr~t~ :uHl was n':-:llll\l~d wl\\'1\ {'\uhlit i\H\~ ht\t'Unh\ mOt't' 

favora.ble. The zone of transition h~tween :-:etiimentnry and igtH'oUS 
rocks is niarked by a thick bcd of coarse conglomerate composed 
largely of bowlders of granite, Paleozoic limestone, and quartzite. 
This is a very characteristic beel and can he traced thronghout the 
Territory, exeept in the upper part of the neer Creek Basin .. Abo,'c 
this hed of conglomerate tho andesite l~n~ a. grpat thiekncss, po~~ibl.r 
reaching as 11H1('h as 1,Ono feet. In (~crtaill parts of t.he field Hcdinwll­
tation waH refmllled from time to time, presumahl); hetween lava flows, 
atlll eon~eqncntl.Y tho la\'a iH intcl":-;t.rat.ilh,d wit.h Hallch.;tono hee!:" nn(l 
in pl:we~ evcn :·mmll coal H(~:llns appear to Imve been depo;;ited in the::;c l .• 

intervilb of (1 uiescenee. 

GEOLOGIC STRUCTURE. 

The structure of the Deer Creek ('oa1 field is (·()mpnrntin~Jy simp1" 
eonsisting' of an nnHymnwtrieal s,Yndinal trollgh, the Hxi::; ()f ,\"h~ 
e()l'n~HpOIl(lH approx i iua tt'ly wit h t IH~ (~()ll rHO () r I )l'(~)' Cn, .. k lu'a r tim 
:-lOllt.It side of tho hal")in. Mout.h of the (~rt'ek tho l'oeks aru sharply 
ilex('d and they Htand nea\·ly n'rtil'nl alollg' t.he rl:onL of the mOllntain. 
ThiH great uplift terminates ahout a milCH weHt of ~[anning'\; rmwh, 
hut the dbturbance continues to the west as a small anticlinal fold 
crossing' Deer Creek ncar the point where the Dudleyville trail first 
re!whes the ereek. The fold b of ~llfiieient m~tgnitude to bring to the 
surface at thi:; point the hed of eonglomerate and also ::;ome under­
lying' Handstone,:.;. 

The Htrllet.llro Oil the north sido of t.he ha:;in is simple; 1.he eOlll­
hearing' ro(~k:-l dip 3()o to HO') at tho ollt(~rOp Hnd t.hen gr!l(h~a1Jy deer(~ase . 
ill dip lInt.il ill (,1m (:mll.(~I· of 1.11(\ hu:-:in t.ll(~y Jill nppl'oximnt.nly horizoll­
tal. Thm'(~ haro heml IWIIIY lIIinor di:-!t.llrharw('s g'(\lwl'ally ellllso(l hy 
dilwH which (~Ilt tho Htl'ata inull din'd.ioll:-!. Tlw tlpPl'I' litdd ill pa)'­
tielllar H(~elllH to ho disturhl'd hy Illany lIIillOl· Htl'lletlll'a1 fpntllres, th(~ 
:-loft. l'oek:-l hpillg' fnhlp(l ill a IIlllllilt'}' or \\'I'illldl's pal'all('l with the l , 
prat trend of tho :-lyndine; on thl..'st~ 1'"llllnll folds (,lip ('oal hptls ollt<~i\)i) 
at many points. ' 

In the Ash Creek Basin the struct1iro is less regular, consisting for 
the mOHt part of n. warped, irregnlar floor with no definite axes to the 
depressions. On the whole it ·seellll:; to conHtitute a :;ynclinal hasin 
extending north west and southeast, but in the latter direction it is 
divided by the great laccolithic uplift on Ash Creek into two shallow 

. basins. The one lying between Ash Creek and Deer Creek is not well 
exposed, being covered by recent lava flows so as to obscure its H"tl·UC­
tural features. The .one west of Ash Creek is marked by Saddle 
l\Iouutain, which occurs in the center of the depresslou, but fa l'the l' 
southwest the synclinal lifts and only a little of the andesite and coal­
bearing rocks now overlies the Carboniferous limestone. 
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COAL, 

The cxistelH'e of ('oa1 in t.hr Dppr Crpl'k Bn~in has hecn known for 
nt least twputy ypars, but no ('oJl1lll('J'('ial deH'loplllent lm:-.; heen HIHler­
ta1\:cn Hmllittle information has hern pllhli:,.;ltecl ('on('erning it. 

In 18S1 ne,'el'rnx a noted tIl(' <li~coy('ry of coal in this nl'lcl as fol­
lows: "Coal was discoyerpd in Dl'1'1' en'pk Ynllpy in tIw early Pttl't of 
the pr('~entyeal' hy Anderson nn(1 Lillie, two Pl'ospf'ctors. As soon 
aB the db('oyCI'Y l'Pt':tllH' known :t gTl'at dl'nl of I'xt'itelllent ('.n~lwd,.nlld 
in a short tillw titl' wli()l(~ Yall"y "'n:-: stak"d out into ('Iaims." 

I II 1 ;'ix:.) a ('Ollllll i tt('l', ('0 liS i st ill g' () f ;\11'. 1\ r. Ba 1111011, 0 f Balt,j more, 
l\ld., nlHI ~I r. C. D. \\Yah'ott, of t I}(, U lIited Stab's U(~oIogie:d SUI'\"(',Y, 
WI~~ appointp<i by t hp S(,(:l'pta ry of tlw I nterior to examine this eonl 
fit,lt! ",bieh t1}('11 ('ollstitutpd a part of tlw ""hite l\loulltain Indian 
H('~ernltion. The rq)(lrt ~llblllitt(,ll hy thi:-; ('omlllittel~b g-in~i; tho 
hi:-;ior.\· of the di;-;coypry of eoal as follows: 

The fir:::t Ili:,('o\'l'ry of tll(' pn'E'('IH'(' (If ('o:ll ill flit' 01'('1' Crpl'k Vall!'y was IIImle hy 
}):\\'jll .\wll'r:::oll. a l'r(l~pl'd()r, who at tll(' tilllP \Y:I!-1 :-;t':H'llill~ for drillkil1~ water in a 
:-:mall wn~h I1l'Hr til\' hl':\l1 (If thl' "alll'Y. .\ Ibrk hanll of Ilirt. in tlll' ~ille of tll\~ wa~h 
attradl'll hi:o' attl'ntilll\ all.l kll hil\1 t()\li~ into it and a~t't'I'tain that. it. waH pl'lldl1('l'(l 
hy thl' th.'I·\llllPO:-:itioll of coal. Thl' Ilah' of thl' di:,('on'ry ,,,aH tIlt' iatter part of .Tan­
uary, l~g1. AUIlt.'r:-::on llotiliell tlH~ lll('l11h('l's of the prol-!pedillg party to whieh he 
belonged, awl cl:tim:, \n~n' at ollCl' t:takcIl (lilt along the linc uf out('l'OP of the eoal­
bearing )'(wk!'l. The work of Ih'\'(,lnpl11l'llt \\'as hegun soon nftl'rwartl:-:, and carried 
forwanl a~ rapi,lly a~ the 111l'anH at hand \\'ould perlllit.. ~hafts were FllIIk along t.ho 
line of the coal !-'ealll~ fin.;t di:,(~on'n'll hy ,\ndt'rl-'on, awl 1I11J11erOUH proHped holcH 
cluJ.! wherever the ('oal "blo~~()II1" :1) >)ll'a 1'(,1 1. 

I" a Il'Iftor 10 till! ~I'('rI'lary of tlll~ IlIff'rio", 11:111,1\ \\'a:-lhillgtol1, n. C" Fp},nmry W, 
H\~,t, the Ifllli. If. Prict" Illdiall COlllllli:-:l-'ifJw'r, l-'talt·~ that IIHlian Ag(,lIt. Tiffall.'", :i.t 
tlw ~;tll C'arlo:-l _\~l'lll'Y, Hlltifil'd till' IlIin('r!" tltal lIl1'y w('rp within Ihe lil1litH of tho 
T('~('r\'ation hy \,fJ~lill~ lIoli('('!", dalc'cl 'Ia!'('" ·1, n-iSI, 011 tllp tmils It'lldill~ to t1w JIIiIlPH, 
1111 the WlIl'kl-' altolll till' I\lill(,~, and :llso 11:1,1 tlll'notil'l' n'wl til pas:-:I'rs. 'I'hiH (li(lllot 
(1l'h'r tl\l' prOl-'I'I,(·tol·S, allil tilt· work flf dp\·(,loP"H'lt \\'I'llt Oil 1111til ---, I~~:;, whpll 
tlll'Y ,n..'!'t' n'l\1o\",d hy onll'l' of till' I 1('\1:1:-1 II \('11 t (If Ilw Interior hy tlw military \1I}(kr 
t ,el\('ral Crook. 

Ht'CPlltly thr ~ollth lilH~ of til<' 1'I':O;(,I'\'a11on has 11('('11 dmng(~d HO:tH to 

cxdude tlit' 1)(>('1' Cr('('k coal liel(!. awl tlds has (':tllsc(l greater iuterest 
to he taken in til(' der,'lopllH'llt of tllt~ lipid. 

At the time of tho pxaminatioll of thn al)(H'C-lllcntiol1ed eOllunittce 
nppal'cntly the Cpp('r or pastpl'lllllost, lipId was tlw only one known, 
and, cOIl~cql1ently. tlH'il' l'<,port dl'nl~ ('ntiI'Piy WIth t.his region. They 
describe the eoal a:-; follows: 

The ~trike of tilt' :-1tratn ill wlti('1t tltp ('onl ht'cls n(,(~l1r a\'('m~eR north 70° wcst 
(nmgnl'tic); tIll' dip Clf t1w ('(lal-llI'arillg ltitl11l1il\ClIIH :-1h:lll~H :Inll overlying :\11<1 ullIlet'-

fl I<:ng, nnd Mi1l . .Jour., yol. :t!, lSS1, 1'1'.101- 1Il~). 

/'Wnkolt. C. }>., 1\11(\ Han1lon, 'I., IlI"'r c ... · .. k ConI 1<'1 .. 111, Whilt, I\I,Olllllllill Illllillll Hl'Her\'lltioll 
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lying :-1:\lHh:IOlW i~ W',0 HI. tilt' smf:\:'I" illlT\'IIHing to ~O() Hlll fl't't hdow: tIlt' Inttl'r 
~t:lIl'nH'ntgi\'l'n hy tIlP lIIinen:. 11\ tltl' hllllli..~l whil'h 1'1I1~ thl'l.lll~h IWII (>f thn hl'~1 
h.cdH t.llll~ far opencd, tIlt' coal appean; in the furm of thin l:ty('rs, iiltl~}'heddl'tl with 
hitulllinOIlH f'ihah~. 

The Hcetioll of tho lin'lt hc(l ent hy the t.ullnel givcs-
Ft. III, 

1. Black, hituminous shaly coal, iITl'/!Uhtl', shining, but not of 
cconolHie yalne ___ ~ .. ___________ . _______________ . ______ " _ 3 0 

2. Clear hitulllinon~ coaL __ . ___________ . _____ . ____________ " ___ 0' 10 

3. BituminouR ~halc with }lartill~ of.eonl, I'!imilnr to No. :! _______ -! :! 

'l'otal ____ .. _____ . _. _. _. ___ ... __________ . ____ . __ . _ " ____ S 0 

Tho Hecowl IIp(l iH ·lO fed ],(~yOlHl, :q feet in thickllC::;S, with 10 inehe!-l of clear coal 
in one hody. 

A Hhnft was fomnk on the firRt herl, and the mincr~ stated that the coal·thiekew . 
IIp :lfli h!'y w(mt. down, hilt fl'lIlIl t he' f:l<'t that they made no (listindion I>t't \\'('('n \, 
l>itulI1inoUH !-<ltaly lIlattt~r ant! t11t~ tnw e,)ai, little rl'limiee can be placcd on thl' l'tate­
llIent. ml pro\'in~ Ow l'xh:tcllce of :t thit-kl'r het! of ('oul. Thc dif::plal'Pllll'nt llf till' 
hl'tls (luring the uplifting of the Rtmta and the intrusion of tho dikes of hn-:\ 11<1:' pli­
eat('(l the eoal-hearili'g Hhall'~ in pl:H.'l'H alHl thus gin'n :1. greater thi('k11e::;~ in Rpot~ 
tltall the ht'tls 11:111 originally. .x- .:t .x-

.x- * .)(0 AH now known. Ih(l:-t' h\,II~ that. PI'(':-11·111. !lIP fain'st proHPl'I't. an' lilllih'(l 
to a IU\1'I'OW an'a, :\houl. :~ llIill'~ Itll\~, ill tlw 11\1\11'1' Jlal't. of till', \,11 Ill')' , 01\ what. \\"l\ 

ha\'l~ called tho AIHler~on ii1'lll. That. tlll'\' exll'wi bl'llPal.h the lant ttl Iht' \\'l'~l.­

ward is quite prohable, hut to what extl'nt '01' how much they have been hrokl'n up 
by the nUlllerons (likes aJHlllla~s!'fl of Ja\'a that traver~e the strata. is unknown, 

.!\II' . .Tames Little state(l that he knmv of at least -10 different scams of bituminous 
shale awl coaly matt.el' b~twl'en the limestone a11el the uppermost bed containing 
'coul, a tliKtance of 2,700 feet. on the Hllrfaee awl 2,100 feet in thicknm-;f; of ~trata .. Of 
thoHe t.lw two HI':tIllR RhoWIl in t111~ tunnel aJl(l the firRt. one h(~yondalJrl above alone 
appeal' to he of t'('Olle))lIi(~ illll'ortall(,(" 

It. JIIay he t.hat, whplI t1\(~ work of dn\'eiopIIH'nt. i~ l'arriPIl forw.urrl HOIll(~ of the heels 
)lot IIOW opened will gh'(~ tltkkpr lwdf:! of workahle ('oul thall thufo'e ("xl'o,,(~d hy the 
work dOl1u ill tlw ;\lItl(~r~OIl lipid, 1>111 tlti:o' i~ 1I11(·('rt:lin :111(1 c~ollhtfuJ. 

-l(. * * -l(. .x- * * 
'rowanl tlw low!'!' ('Iul of Uw \,alley, ahollt. H) lI1ilt~f:! from the AlIClcr:-;oll iil'!(l, tlll~ 

strike HwingH :lI'llIllHl to thn ('aHt ant! \\'1'14, alHl a f(~w expmmrml of hitl1lllinol1~ hl'tlH 
were Ol!Hl'}'\'l'cl. 'Vit.h the nX(,l'ptiol1 of a fl'\\' prOHp(wt. holl's, no work haH been done 
towanl (le\'dopill~ thiH portion of the Hl'I(l. 

Since the first exploitation of the U ~per field, aH 'noted in t.he report. I 

just g'i veil, two otlwl' Helds }m"(~ heen )prospm~t.cd on the north shIn of 
the hasin, yh", the IHiddle Ilnd Lower fields. There is no sharp line 
of lliviHioll het ween t.hese, hut, in a g'l'lwrul way, the Upper' fidd occu­
pies the (~xtl'eme eastern part of t.hc synclinal hasin amI lllay he 
l'egar(led UH lying' entirely eltl:lt of the trail lendillg' from l\l:111lling's 
ranch to San Carlos. The :Middle field lies west of this trail and i~ 
sopal'lltc(l from Uw l.lowor fiol(l by Homo ]n,va-eappml klloh:; whi('h 
SeClll to cut off the outcrop of the Cretaceous rock::; along' the north 
rim of t.he h:tHin. The Lower fielU lief! west of t.hese knob~ and it i::; 
houn<1('d 011 t.\w west. hy COl'ml l\Ip:-;n, It largo, iiltl'llSin~ lIIns:-.; Jl('lll' the 



head of Hoek Cr('pl... whieh ha~ ('ompil-tply ohliterah~d the l'oal-bearing 

rock:::. " 
The Upper 1iel<1 has r('eein~cl "cry lllll('h more attention t.han the 

.Middle 01' Lower Hplds and a Illllll})('r of slopes have hecn sunk on the 
('oal hcd~. Ol'pat aeti"it.y was manifest ill this n~gion a few years ago 
:lIlcl exteJlsin~ dcndoplllclIts w('rn projpdpd hut, owing' to the inaeee:;­
:-;ihility of the tit·I(I, they 'n~l'e 11e\'Pl' eomplded. In the meantime 
claims Iaan~ b(,(~11 :-;taJ.i:e(1 ill hoth tlw ~I i(l<ll(~ and Lower fields and It 
lllllllht'l' of 1)l·o='P(\(·t 1101<>:-; hn n~ hppn dug' wili('h :;how that thn eoal 

Ilt,ds are practi('ally continuous thl'Ollghollt tlw ),t'g'ioll. 
The ,,;riter llIade a hurrit'(l pX:LlIlinut ion of tile l r pper field Itnd fonnd 

the ('oals ill I11ll<'h the ~alllO conditioll as (le:-;('ribetl ill the report just 
eited. The dcn:-lopnwnt was done so long' ag'o that most of the 
openings are not now accc:;::;ible, ronseqlwntly no new information 
coulll be obtained J'f\ganling the coal. The ht'<i8 Btrike parallel with 
the maill axi:-; of tIlt' synl'linal trough and dip :4rongly to the south. 
Although it is ('xtn'lllely diHil..'ult to tind continnous expo:'mrrs, t.he 
~trlldllre ~eelll;-; to he that of a lllllllher of minor fold~ whose axes are 
parallel , .... ith the main axi:-; of thn syndinal trollg-h. The result of 
::;ueh a strlldurc is to expose the S:lllle S(·t of eoal 1.H.'(h; It number of 
time:::; acro~s the hasin; ('on:-;eqllently the number of hedtl actually 
pre:;ent hns prohnhly beon greatly o,·prt'stimated. As stated in the 
n'port predou::;l.\' llwntiOlH'(l, ~ln distilH't seams of bitnminolls shale 
aJlel ('oaly matkr lla,'n 1l(~(,11 n>'pol'tl'1\ ill :l distalH'o of ~,700 feet on tlw 
:"iIIrfa('p, ir1l'1Ild(·<l ill a lIIass of slr:ita ~,IOO fl'l't t.hid,;. TIJ(~ maximllm 
lJIPIl:;lln' of t.Iw (~()al-J)('llrillg' shal(~ alld sHII<iSt.Oltn in other part.s of t.he 
h:t:-.iil is lIot O\'el' £)00 fed. IIp nco it S('(~IllS highly probable that these 
500 fed. of sediments have heen folded in snell a way as to measure 
:?,lOO feet acro=,s their outcropping edges. 

At olle plac·e only ill the Upper HeM was the eonl exp()~p.d, and at 
this point the following' ::;cetiOll was mca!"urcd: 

,';"l'l'lil)/t f~f ('oal ·in f'ppfI'jit'ld. 
Ft. In, 

Coa I (gOO( 1 ) ________________________________________ - - - - - - - - - 0 
eLlal antI shaIn __________ ~~ ______________________ . _ - - - - - - -. - - 2 
~aJlI l~tone ____________________________ . _________ - - - . - - - - - - - - - 0 

R~ 
4-
3 

CarbunaeeOlll:l Hhalt· ___________ " _________________ - - - - - - - - - - -- - 0 11 
(\'ill (al1~he, I ). __________________________________ - - - - - - - - - - - 0 n 

'l"ltal ________________ " " ___ . _____ . ______________ - ____ - - 4 11 ~ 

A~ not('(l hy the (,Olllllli:-;sioll ill ISS;'), thpse eoab :-;how greatcrn~hing, 
and arc ill pOOl' ('ondit iOIl for (·olllllwl'(·ial llIilling. 

The writl,l' :-;aw 110 coal ollterops in the l\Iiddle field, hut a numher 
of openings al'l~ l'epol'tp(l. It :-;(\(,IllS altog'ptlwr pl'oha))le t.hat the same 
heds are prest'nt in thi:-; Ikld :l:-; :-;ho\\'Jfin tlw Upper lidd, and al::;o a~ 
were seen ut the Het'(l :..;haft ill tlw Lo\\,pr tiehl. 

The Lower field ha~ not re('ei,'p(l mlH'h attentioll, but lately several 

l~JI 
Ii 

,;'\ 
Ii 

shafts lllHl ~lopes have hl'(m ;o;unk, which gin~ a fairly good idea of the 
. number and thickness of the ('oal hells. The ohle~t work of this kind 

is n. Hlopc 150 feet long, sunk 011 a ('oal bed that .shows on the north 
::;ido of the ba!-li 11, neal' the old Indian trail from Dudleyville to San 
Carlos, which crosscs IVlescalMountain near the triangulation station. 
Reccntly a shaft lllls heen Runk in the next ravine south of the slope, 
fl.nd presumably the same hcd of coal ha::; been cut. 'L'he7haft section 
iH a:-i follows: 

AC,'l'ction I:" Reed shaft. 
}?t. In. 

SaIHlHtont~, tn:mie __ • _. __ . __ ,,_. _". _________ . _____________ . _ ]00 0 
Shale ________ ~ ____ " " __________ " ________________________ .. _ _ _ a7 o 
. flo Coa~, hard (indl1(ling len~t'S of :::hale 0 ,to 3~ ~IlCheSl 

thIck) ____________________________ 1 toot, 31l1ches 
Coal .-, C I I lIt' t '-" h ~ 11 ... na, ernH WI _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 00 , ~ 111(' es 

1:3.. Coal, or carbonaeeol1::l shale, crushed ___ " ____ 6 inches 
Shalc ________________________ ~ _____ ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 20 0 

'rota I _____________________ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 15H 11 

The shaft was ext.ended :W feet below the coal hed in search of other 
coals, hut nothing ",as found. It. wa:-; tl10 ·-illtclltion of the pro~pectol' 
to sink to the limestone, but, owing to-tile great depth nnd ditliculty of 
hoisting the material by hmid, the work was abandoned at a depth of 
lHO feet. This Hhaft is 420 feet :-;outh of the Roed slope fl.~HI is g'Cll­

emIly known :lH the Heecl shaft. III tho slope the coal is considerably 
dist tll')'('(l hy falllt-Iug' alld lIIillOI' folding, HO that it" varit.'H ill thieknesH 
froJll poillt t.o point. '1'lInd'ollowillg' sp('{.iol1!,{ WPl'(~ llll'a!'illl'e(l wlwl'o tho 
eoal is uJl(listul'bed, :lll(l COIlS(~(I1Wl1tly l'(~presnllt it~ trne structum all<l 
thickness. About 7r> feet from the month of the slope the coal has 
the following Hection: . 

Section of cO(/Z75 feet from 1noylh of Reed slope. 
Ft. Ill" 

Coal, crnshell _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0 3 
l~oIle ___________________ " __________________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0 3 

Coal: 
I lard, good ______ • _______________________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 0 

Badly erushed ___ ~ ________________ ~-.-,-------------.----.- 1 7 

'fotal __________________________ )_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3 1 

Ahont 150 feet from the mouth of the slope the coal shows the 
following section: 

A"'t:clion of c.oaZ 150 feet from mc·,th of Reed slope. 
Ft .. In" 

Coal, crnshe(l _________________________________ . ______________ 0 4 
I!OIlC _______________________________________ ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0 1 't 

Coal: 
Hard, goo(l _____________________________________________ • 0 10 
Cruslu;( I _____ . ______ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0 1.0 ., 

'fotal ~ ___ ~ ________ • __ ~ ___ ~ __ . ___ • __________ •.• _._..;_~'._. 2 .~, 
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On th(' ~O\1th ~illt' of t llf' hasin. :tiH)ut 1 mile wt'~t of ~lnnnillg'~ 
l'nIH'h. H ~haft. whil,h :-:ho\\':-: t hn'l' ('(\:d lH'd:-:. ha~ hl'PH ~llilk w('Hup 011 

tlU' llIoulltnin :-:iti,'. This is known as (1ro\\'e'~ I"haft, and lm:-l tim fol­
lowing g'f 1H'r:t1 s('dion: 

."-(('t;(l/l (!f ('1'011'1' ,~'/(~o. 
Ft. In. 

~halt' allli ~atHh.:tonp ___ .... - - - - - - - ,- - -. - - - .. ' - - .. - - - - - - - - -- fiO 0 

1

1. (,naly ~hah' - - - - - - - - - - -. -. - - - - - - - - - - - - - - - - :! illehCR\ 
:!. :-:alldy partin),! _. ______ . __________ . ____ ~ _ - - ~ ill('l\('~ 

Cllall:~' ('oaly ~hah' .. -.- ... - ....... -- ........ -- .. -t illdH'~1 
1. :-:alldy partill).!_ ........................... :~ illdll'~ 
;"1. Coal. \"t'ry hard .......................... H ill('lw:o; 

7 

:-;mllh.:t(lIU· allCl:-;hah' ................... ,. J - ••• -" - ••••• -' - • 
:m 0 

. \1. ('arbtlllal'\'ol1:-;:-hall, .. ___ ...... _ .......... fiilll'ht':-;\ 

(naIl:.!' :-:;ulIh.:tOIH' .. -. - - .......... , - - -.......... :~ illdll':-;J 
;~. Cualy :-;halp _., _ ... _ .. _ .......... _ ....... 1-1 jll('hl'~ 

1l 

:-:;hah~ ........•.. _ . _ .................... _ . . . . .. . .. ... . .. ... Ii) () 
:-;and:;:tc Inc. _ ...••.... - .. , ..... - - - - - - - - - - - .. - - - - - - - - - - - ..• -
~halc _ . _ •. _. _ •. - -. -. - - - - . - - . - ......... -. - - . - - - - .. - - -' - ••. -
C 'l{l. Carhon:H'('I)1\~ Hhall~ -' - - - - - . - . - - - - - - - - - - - (i illehe~} 

,u<\:!. CoaL _" __ . _" ... _____ ............. _ ... _ lS~ inehc~ 
Carbollr\ecuu8 Hhall'_. - ... -"" - - -' - - _ .... - _ .. - _ .. - - _. _. - -'-

2 0 
3 0 

2 01 

o 0 

Total. _. _ ...... _ ... __ . _____ ... _ . __ ... - - - . - - - - ~ -, _. -. 105 6~ 

The highest ('oal hed in this H(~d.ion iH hadly (,l'llslwd nnd fttuHe<lat 
the poillt where it is ('ut hy Ow :-:haft, awl it h:l douhtful whether the 
:;cctiull gi,-en aho\'e represents its true thieknc~s and struetUl'e. The 
lowest lIed shows considerable ('rushing, hut the section given ahove 

is nbout Borma.l. 
The l'orre1ation of tbe ('oal l)('d~ found in the Crowe shaft and the 

coal of tb~ H('('d minc i:-; sOlllewhatdiflicult. This shaft wus not ~unk 
through t.he Crcta('cou:-; ro('k:-:, hut it I"ccms prolmhlc that the lowest 
h(~d of eoal oceuI'S wit.hin .1 0 fpct, of tho top of the limestone, whieh i:-; 
well expo~('d in a ncar-hy raYinp. If that he true, the uppermost bed 
of coal o('('urs ahout. (iO feet al)(")\'c the limestone. This is nearly the 
po:;ition in which the eoal i:-: found in the Heed 8haft. It is at least 
30 fect. aboye the lilll('stOllt', and may he as mueh as 40 or 50" feet. 
The l'xpo~urf..":-; in the yi('inity of the He('(1 slopo arc not very satisfac-

"tory, hut. ~OIllP indications of eoal smut wpre I"('en nea.r the top of the 
limestonp in the rnvine W('~t of Ow slope, whil'h Heenm HH thoug-hit 
mig-ht (·oITt'!4poud with tlw hottolll J)(~d in the Crowe tlhaft. Since the 

. writer visited the fit~hl. a('('or<iing' to }\It·. AIelloI', prospecting has heen 
dOlw, for the" pl1l'po~e of ddpl'milling' wJwther n lower bed is present 
near thc Heed slope. hut llothing ",as found. Itseelllsprobable, how­
ever" that the eoal of til(' Hl'cd :-ohnft. and Hlope is aho~lt equivalent to 
the highest lweI in the Crowe :-;haft, and that the :-mmt Heell nenr thn 
limestone at tIl(' H(,pd min!' is at :thout tho same horixon fU:i tho ]owcst 
hed in the Cl'o\H~ ~haft.. 

1\, •. 1\'r~lL, ..... , .. ~.,4-1 __ I ... , .• 1: ............... 1 4- ...... ",. ,,4! .. ~r,nl 1,,,,,1 n",n" fl"" 
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hlp of t.lH' 1:(,,,<1 ~h!lft. hut this dot's lIot st'l'1H to ('orl'(\:-:pollll to nny ()f 

till' ht'ds showing- in tlH~ ('row" I"hn fr. nntl it, is 1Iot Imown wl1\'t ht\)' :to 
hm~ UIlY_ rcpt'(,~Plltllt.i()ll Oil tho south :-:ido of t.1H' hasin. 

Althoug'h :4ufli('iollt. Pl'osp(;d.ing' has not heen donn to ddpl'llIitw 
dbtl'ly the numher of workahlo eoa]:..; in tho hasin, it Hel'mS pr()hable 
that. they arc lilllite(l to two heds, and the Ol'CtllT('IlCe of similar· (~xPO­
Hurt's on t.he two shie:-; of the ti"ld i:-: fairly good eddcnee that the bl'ds 
extpnd entirely across the Decr Creek Basin. 

The mo~t fa"ornhle locality for dPTPloping the~e eoals i::-; where t.lw 
gcol()g'i(~ Ht rllchll'O i:-: thn silllplt':4, and n.lso where t.he cU~lls are t.he 
1(,llst disturbp(l by dik(\H and other int.ru:-:ive masses of roek, and abo 
where they ('an be Illost (':lsily reaelu,d hy a railroad from Gila Hire'· \ 
So far as ('ould },p (lpterlllinNl in tlw hasty examination just malh', tl.,/ 
LO\\'(~r and l\l i(ldln fields aplwar to be less djsturlll.'d hy eomplieah'd 
folding' than the Upper tkld. con~e(pwntly the coal i::; bettpr di=,pOSt'd 
for eeonomical mining'. The coals in "the Upper field make a larger 
Hhowing at the Hurf:wc, hilt, according to the present interpretation, 
this is due .to minor folds, aBel these would be extremely troublel'5ome 
in commereial mining. 

All parts of the field arc much disturbed' by igneous dikes a nel the 
three fields in queRtion have suffered about equally in this respect. 

\Vith regard to transportation facilities the Lower field has a decided 
uuvantnge, Hillen the sUl'face of the hasin in this field i&l:eomparatively 
flat and llot diversified by any marked hills or sharp and deeply cut 
valleys. It is alRo considerahly nearcr Gila Rivet' and eould be much 
more easily re:whed hyaline of railroad than could either t.he l\liddle 
or the Upper field. 

The Lower iield is divided into two parts by all cxtensive dike whieh 
trm"lds nearly cast and west, :weI pl'esllIllnbIy extended from nn igneo : 
ouUlow in the knobs cast of the Reed mine. Along this dike thel';e/ 
has been considerahle disturbance of the acljaeent roeks, and this region 
should he ayoid(~d in the developmcnt of the field. Th~re is, hO\ye"er, 
fl, large area to the north of this dike ill which the coal C<'l,n probahly 
be found within a distance of 100 to 200 feet of the surface aiid in whieh 

. the ~'ocks nrc comparatively undisturbed.' . Also the region south of 
the dike ill the center of the basin offet·s pronusing territOl~y for the 
development of minCH. Only two small dikes were observed between 
the large dike jUl::lt mentioned and Deer Creek. Th~se dikes 'are of 
small diinensions nnd probably do not extend for a very great distance . 
With the present information it is impossible to say at what "depth the 
coal oc~url::l below the surf~ce in the center of the basin, but it seems 
probable that nowhere docs it exceed GOO to 700 feet. 

QUALITY OI~' COAl,. 

Owing' to the large amollnt of Illlpnriti(,1-l in this eo'nl it j::l of It 

eonmarntivel v low srrn.de. :Ill( 1 if t.hp. 1ip.lrl wp.l'p. tll()r(~ f~I\'()1'n hh· lOP!1 h\fl 
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the coal would han~ littlc or no commcrcial YahI(', bflS tIl(' field i~ 
l:'ituatNl ill OIlP of tIl(' 11104 arid p()rtioIl~ of tIl(' t'ol1l1tr.,·, in tlH' cpnh~r 
of a gl'('at ('opPf'l"-producing- tf'rritory. and in n. region w'hieh is ('ompar­
ntine>ly rich in gold and ~iln'l" thp ('oal Illay han". a. local' ya,lnp ('011-

~idt'rahly hl'yond thnt. whieh is indir:ttrd hy its elH'mi<'al analysis. 
In a ~('lH'ral w:\,- til(' ('l):tl of tlH' L<Hypr lipid. as ~('('n hy tho writf'r, 

nlld of flw Uplh'r 'til'ltI, n~ \,l~p()l'tpd h~' tIl<' ('ollllllission wlt'ieh ('x:tlllinpd 
it in 1~:-\;-). OC(,lll's ill two Ill'IWlll'S. ill wiJi('h tlip ('oal (lifl'Pl's ('011-
~ilh'rahly ill quality. TIlt' lir~t :lIHl hl'~t gradl' usually iH ('ontaillPd 
in small h(,lll'lws fro1ll 10 to Ir, ill('lH's ill thiekllPss. This is an 
l'xtl'('lllply hal'(1, hl()('k ('oal, :lIHllms h<'1'1I Wtln all"eded hy t.ho 1llon~­
ments that han~ upturned Ow ro('k~, Tlw other hcne1ws arn composed 
of n·ry Il1lH.'h ~()ftpl' ('oat pn'sllIllahly at. til':-:;t. ('ontaining' much llloro 
foreign material. III tll<' mOH'llH'llt 'rhieh has fohh'd t,h~ rocks of the 
ha:o;in thi~ :-;oftpr l'Pl1eh ha~ ~lIm'l'('d gn'at (·rtlHhing, and nt all points 
where it is :H'(,ps~i}'l(' the coal i~ ('l'lIs1u'dinto thin laIllilla~, wllid, show 
much :-;lickl'lI:-;iding wh('l'(, tlIP }>:lrti('I(':-; hnn~ ('l'll:-;hed together. Douht­
Ie:-os the hard hlo('k ('oal would lind :t rl'ady market at, allY of tlH~ tOWllH 

or mine;o; ill the yieinity. and. aceonling: to lahoratory test.s, it can he 
lfUtnufadu}'('d into ('okf'. TI1(' sofh'l' ('o:d is so h:t<lIy l'l'tlshl'(i that it 
could he put 011 tilt' markl't, only as slaek, and, a~ it ('arries a hp:tYy 
IWl'centnge of a~h~ presulllahly it ('ould not profitably he :-;hipped It 

long distance. 
The eoal of tlIP npper fipl(1 was s:ulIp1<-d hy the ('olllmission,(t and, 

a:-; analyz('(l hy 1\fr. Ed,,'ard ,,'hit(i('ld, of til{' Unih,d StaleH Ueologieal 
. Slil'\~(ly. shows the following'1)(,],('Plltag'('s: 

Al1(d!I.<:i.~ (~f co"l from lO-iJ/f'h lll!IIT in 'H·d "lll'l/cd hy f/llllld ·ill (}J}w)" jield. 

PeT (,(,lit. 

)Ioi:-:tnrl' ______________________________ . ________ -- --- - - - - - ---- n.4R 
Yu)atiit' cflIllJ)\I~tiJ,h' lIIatt , 'I". ______________________ -- ____ -- - --- 1!I.81 
COlllhilH'd (':trhllll ________________________________ - - - - - - - - - - - - Ijl. 01 
A!'h, pink inl'ollll" ________________________________________ ~-- 18.70 
(:ok(~ ___________________________ , . __ - - _ - - - - - - - - - - - - - - - - - - - - - - Poor, 

.llllll!!.'!i.'! (!f ('lilt! frfll/l /(J-il/cll III!II'I" ;1/ /,(,1 /"(I/f"/II'ri II!II'fIlSSI'/lt:irOlJl. tWlI/d in {.jJj)(T Jidd, 

I'Pr ('(,lit. 

)1(li~tl1l"_. _______ • __ . _ .. ___ . _ .... _. _. , , . _________ -. - - - - -. - - - - n. flli 

Y(lla! ilt, (,olllh\l~1 jJ,)" Illal tt-I" . _ . __ ..... _ • ____ . _____ • __ - - - _ - - - - - 17. fiO 
COJllhill('(l ('arholl ____________________ . _________ -. - - - - - - - - - - - - (iO.Ii!! 
A8h! pink ill ('0101' ___________________ • ________________________ ~I.on 

Coke _______________________________ - _ - -. - - - - - - - - - - - - - - - - - - - - Fair. 

The COllllllission :tl~o rpports ,.; tll<' ('onl i~ a hard hituminons, and, atl 
tested in tllP lahoratory, will makp n fair colw, but not so good as that. 
from the Hnton di:..;tri('t of XI'\\' l\l"('xi('o.~' 

"ni.~cr l"r('('k ('PHI Fil'ltl. Whitt' :'!Illllltnill IllClilill 1{("!"l'n'atioll, ArizolJll: Senate Ex, Doc. No. 20, 4~th 

('Illl/;., ~Il !'e~~., 1'. :l. 
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The coal 11('<1::; of tlw L()w('1' fipld \\f'l'(~ eun'fully sampled hy t h(' 
wrih'l" hnt .. thp l'Psltlt8 dn not, ::,how ~'o good a ('oal as that showll hy 
t.he Hnulysl'8 just. gin'n. ,\"IH't 11('1' this difl'l'I'l'lH.'P i~ <1m' to till' Illotit' (If 
:::;amplil1g' or whptlH'1' it is 011 :H.'-l'.Ount, of the het.ter qu:t1it.y of tltl' ('onl~ 
in the Upper 11eld ('an not. HOW hp d(widcd. In order to t.est, {.he ('oal 
of tho Lower tipld. a ('ut. "'Us lll:HI(~ ill tIl(' Rpt'{i ~haft nel'os~ t hl' l)('IH'h 
of hnrd ('oal, H) indH's thick (No. I in til(' s('et.ioll Oil p:}go~td). whit,h. 
:H'conlil1g" t,ol\lr. ElIg'('IW C. ~lllli\":{.Jl. of flw (lnitl'd Stnt('s (kologieul 
Survey, shows the following' composit.ion: 

AnflI9,~i,'1 (~f !tord (,oalfrmn Rat! .'1h(~fl, LOU'e1' .field. 
J>cr cent. 

JI oisttll'C __________________________________________________ . _ _ I. 22 
Volatile comlHlfltihlc math-I'- __________________________________ 28.80 
Al;h, allllOst ""hih~ ________________ . ___________ -__ ~ _____________ 4:t 74 
Fixed e:tl'hon _____________ . __________________________________ 2fi.24 
f) 11 ) P 11111' _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I . H!) 
f)i1ica ill w,;h ___________________________________________ , _ _ _ _ _ _ 48,:~ 

Ooke _____________________________ . _____ ])ull, 1lot Hwollcll, coherent. 

In this field f,)w softer part.s of t.lw heel HePIll to han~ ntllH'. ('onsp­

quently a samplo was ohtainpd from t.ho l()w(~I' h(~lIeh, ~o inelll'~ in thi~'k­
lless, including Nos. 2 and 8 in the section given 011 page 251. A('eol'<iing' 
to the same anthoritjT the analysis of this crushed portion is as follows: 

.An((l!l,<;i,<; of hof{om part of (Tn,~l/Cfl (:{Jal from Bred .'!li(l;fl, LowCI' Jidd, 

Per {'en I. 
l\loistnre_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2.08 
Vola.tile ('om 1 Hlstible matter _______________ . ___ ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 23. 07 
Ash, slight.1y pink ______________ ~ _____________________________ . 5:}.01 
Fixpd earl,oll ________________________ . _________________ ~ _____ 20. H-t 

~~~~!;1Itl~::'1~~I~~ ~~ ~ ~ ~ ~ ~'~~ ~ ~ ~~ ~~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~ ~ ~~ ~~~ ~ ~ ~~ ~ ~~ ~~~~ 6~: ~6 
Coke _____________________________________ Dull, not swollen, friable. 

Of the crushed portion of the bed the upper part, haYing a thick­
ne:..;s of about 14 itwhcs, secmed to he of hetter (lUality than the lower, 
und It Hllmpln, :l<'(~ordillgto the l"tLme :~uthority, t;hows the following 
compoHitiou: i 

Aw"!!,'!i,., (!f 1I]l1)1T }}(II'I (!( (,/,II,'I"l'd co"f fro/JI. U('f,,zllhflj/, .T~;III'I')' .lidd. 

Jler (:('111:. 
1\loisturc ___________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ 2. ()O 
V olatile com busti ble matter _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 23. 4l 
Ash, white ______________________________ . ______ ~:.. _". ____ • _. ~ 54.43 
Fixed carbon ____________________ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ 19.56 
·Sulphur ________ ~ ________________________________ . ~ _ _ _ _ _ _ _ _ _ _ 1.98 
Silica in aHh _________________ . ___________________ • __ : •. ~ • • • •• 53.4 

Noneoking, 
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In tlw Crow~"\ ~haft, It ~:llllph' wns ohtaitwd hy making- a cut. tH'ro~~ 
the 10wpr hcm'h of ~'oal lS~ iiH'itp:, in thiekll\':":~. 111i~ wn~ Hmtiyzl'd 
hy ~Ir. ~ulliYnn with tllp following' r\,~1dt: 

• 1I/{/1!I,~is I!t' 'fllI'(,~t I'ouf ill ('/"0/1"; ,411~O, /;01/'1'1' .tidd, 
PI'r ('I'llt. 

!'tloisturt, •. _ •. _ .. __ ., __ . _ •..... __ .. _ ........... _. __ .. __ ..... _ 1. 7H 
V\llatilt~ ('lIlllhll:-:tibl" lJIattt'I' ....... _ ....... __ . _ ~. __ ..... _ .. _. _. 3H, ())) 
Ash, light. l't'lltl i:-:h ___ .. __ . __ . __________ . _____ . __ . ___ . _ • __ . __ .. :H. 7R 
Fixt·d carhon . __ ., _____ "'" _ ~ ____ . __ .. ______ .. __ . ________ . _ ~().l'\l 
~ulphl1r ______ ... _. _ .. __ . _ ... ___ .. _ . _ ... __ . ___ ..... ___ . ___ . . . 1. !ll 
~ilil'a ill a:-:h ____ ~ _ . __ ... ___ . _ .. _ . ____ .. __ . ______________ . ___ . f) 1. !) 
Coke _______ . _______ .. _____ .. ___ .. ______ . 011\1, 1I()t.f::WOl1t~I1, friahh~. 

The :-;triking feature -of tht' ahoye Hnaly:--;(':--; i~ the high percentage 
of a~h, whieh in the f;amples takpll rUBS from :H to 54 per ('ent. . At 
first t.hi~ heavy lwrccntnge BC(,IllS to lJl' prohihitiye, hut when it is 
con~idered that Illtl('h of the Colorado and Nowl\Iexico coal delivered 
ill this reg-iC?l1 prohahly doeB not run under 17 per ('ent of a:-;h, and 
some of it ex~'eeds this fig-ri.re. it i~ apparent that loeal coal, ('YCll with 
the he:n'y lwrcentag'o :-:;llOWll ill til(' ah()n~ :maly:-;e:-;, may he ahle to 
~tand in eompetition. It i~ possiblp that tIw ash may be l'(~clue('d 

hy washing'. if tlH' ('oal i~ transpnl'tpd to nila HiH"'r, whe}'(~ sllflidput 
water i~ antilahle for this purpose. The hanl hl'neh of the eoal, hlHY­

e,'c1', has a rather high ~peeili{' gnn-ity. so that t.l1O separation of t.ho 
coal and shale would not he all pasy matt!' ... 

Ollt' of the gn·nt,p:-.t d('llIallds fol' flld ill- this ('01111try is 1'01' eoke to 

Hupply the eOPI)l'I' SI11Pltpl's. 111 t 11(' padydays t1ti:-; wa:-; hl'ought from 
ahroad at a eost of from 8;')\) t()~.f) }lPl" tOil, hut recently with incrcas('d 
railroad faeilitip:-; th(' l'Pgioll is slipplipd with Colorado amI eastern 
eokc at a eost of from ~lO t.o *1:') }wr hm. The eOIlHllorcinl \'ltluc of 
thc VeeI' Cl'Ppk ('(ml dI'}H~lld:-;larg'('ly on whl't\tPI' it will produce a eoke 
thnt. ean hl' llSt"'d in the copp!'r :-;1lH'It('rs alld that can he :-;upplied ata 
eost helow that ohtaillc(1 for (,:lstprn ('okl'. 

... \s will lip :--e(,11 from tli(' anal.'":-;('~, almost. all tIlP ('onl:;; of tId:;; field 
will prodtl<'p co}.;:". hut as t('~t('cl in t III~ lahoratory the uppnr lwd, or 
that :::hown ill tIlt' H(,l'd ;-;haft. i~ tlH' most. pl'ollli:-;ilig'. This bench of 
('oal has :t thi('klH'sS of ahout I r, i llt'l it'S. Thl' 10\\"(,1' hed, as f:;ampled in 
CrO\\'(":-;:-;haft, yit'ld:-; :1Il infl'l'iol' ('ok(', :-;0 t.hat. prohahly it can Hothn 
dt'l)('IHlp~1 on 11111(':--;s it is fOlilid in aetual prad iee that the eoke iK of 
ht'th~r (ptality than that prod\l('pd ill tI)(~ (·nwihlo. Gcnerally it iH 
reeognizl'd that all lahorato!'y k~t:-; of coking' eoals aro inadequato; 
therefore it i~ d('sirahlt~ in all ('aSps to JlI:lkp }>I'llct.ieal tests ill tho fiPld 
hefon~ heginlling' opt'l':ttioll:-;. 

During the prol'(,~s of coking in the ordillary beehive oven the vola­
tile, comhu~tihlc matter i~ dl'i\"PIl off and also a {'onf3idel'nhle poreent­
age of the tixpd {'arhon is hlll'llPd lip. Owing' to t.hiK reduction in t.he 
pel'centag'c of tlH~ flll'i part.· of the ('o:d, thn pen·nllt.ago of :tHh in t.he 
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coke i~ inel'lm~t'd(,ollsi<h,rably ahorp that whieli Hl)pmirs in tim ('~al, ~o 
tlmt ill~tPHd of hurillg' to dl'al with -~p to -l-i; pt'l'l'ent of H$hit~ i~ pl'oha­
hIt, tlll\t. tlw('ok" will ('olltain nt It'l\~t r)u pt'l' l'Put,nnd pO$sihl~~ it llmy 
l'un t.o II, gTonh'l' figlln'. . : _ . 

The mm of :-;ueh illlptlJ'(~ ('oko ill tho eoppol' 8IHoltCl'H dependsilll'gcly 
. upon the amount of ~ilica contained in the ush .. The orcs nrc gen­
erally husic, and there i~ :t temleney for them to combine with the 
silieeolls linillg of the fnrnae('. It seems probablc that in <.'use the 
coke eontainl'; a heayy pcrepntagc of :-:::iliea this may combinc with the 

- ha~ic ores, thw; rclicving the silieeom; lining of thc furnacc -to a con­
sid.erable extent. I n order to determine this, tests wcre. made of the' 
percentage of the ~ili('a ill the a~h, and ·as shown in the accompanying 
analyse::; it runs about 50 per ecnt. _ 

AH previously stated, it i:-:: pos:-:::iblc that. tl~is perccntage of ash may 
he reduced by washing, lmt thi~ would llcccssitate the ercction of a 
eostly wa::;her plant nt the rin'l\ and the gain may not be sufficient to 
,,,,arrant the expenditure. It i::;rel'olluneIHlcd, however, ill casc the~c 
coal:-; are milH'd and coked to t'xpcl'inwnt with washing and see if the 
pereent~tge of foreign mattcl' lllay Hot materially be reduced. 

RESUME. 

From the foregoing fa.et~ regarding the coal of the Deer Creek Basin 
it f3eems safe to H:-;Hnnw that tlwre aro two heds of- workable, thickness 
throughout the lal'g'(~l' p:u't of thi:; basin. The dimcnsions of the tield 
are appl'oxinmtdy a hy IO llIiles~ it.s an~a is alJollt 30 :;quare miles. 
The hedH are thin, hut from t.he llleaSllrements obtained it seelUS prob­
alJle that they range from ~! to 30 inl'hcs in thickness, and this is 
within the limits of a workahlc coal. The tonnage of the field, hased 
upon an estimate of 24 indlPH of eonl throughout a basin 3 by 10 miles 
itl extent, is ahout ()O,OOO,O()O ton:;. A hout 50 per cent of this lllay bc 
nvailable, making' B(),OfiO,OO() tOilS of coal. 

The coal is fairly well dbposed for mining', except wherc it is sub­
ject to local disturbances and where it has heen cut by igneous dikcs. 
TheHo disturlmnccH are generally apparent at the surface and may be 
a ,'oided in the location of cormilercial mines. 

Inn general way the eoal i:;; of two Clualitie:-;, the fir:;t being a hard, 
bloek coal, which i:::l fairly well adapted for transportation and for 
commcrcial Uf3e, and abo lIlay be manufacturcd into coke. Thc second 
grade is a soft, h:ully erllshed coni, which earrit':::l a heavy percentagc· 
of ash, and ,dlich, owing- to its peeuliar condition, prohablycan not 
he market.ed. It. (,:tI'J'h':-;, ilOwen'r, a fairly larg-o percentage of vola­
tile matter, and it may bo lltili.;l,Nl in one 01' two ways, either by bcing 
1l11l1Hlfaetul:ed into gflH and the ga:-; pipmI to the place of consumption, 
or togeneratl) deetridty ill the fidd and the powcr carried by wire to 
the plnce whCl:e it i~ Hoed_cd. By the latter method ollIy a snmll pel'~ 
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ccntage of the fuel ,"ititw of the ('oal would he utilized; t.hcreforc it 
seelllS proba hie that the f(~rlllpr 11lPt hod wouhl hl' t.he mo~t economi .. 'al 
mealls of USillg' thi:-, <kposit. By tllp mode!'ll lllethod~ of making pl'O­
dlweI" or watp!, g'as tlw whoh~ of t.l1O flH'1 YHlliO of th iH ('oal mig'ht 1.0 
ut.ilbwd. 

Tlw facts :-;0 far prpsl'llh'<l nrc those whieh eon('crn tho geologic 
OtTlllTt'!l{'P of tIll' ('oal, aml t Iwsl' aloll(' al'<~ of int.erest in the p}'(\sent 
('0 III H'et ion. TIH~ den'!opIlH'IIt. of tlH\ lipid and tho hOHt lilOon of ut.iliz­
ing the fut'l is a qllt'stion which ('OIH't'l'IIS til\'. engineer and shoul(l he 
approached only hy OIW who is t ltol'ollghly famili:ll', 1I0t ollly \vith 
loeal eOllditiollS, but also with tilt' hpst method of handling' fuel:.; of 
thi:-; charadeI'. 
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