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Northeast Earcely coal eroa, 

Bio Blanco and Hoffat Counties, 

Colorado

David L. Gaskill *nd G. II. Horn

Introduction

The Northeast fiangely coal area is located alcnj the north­ 

east flank or the Eangely or Raven Perk anticline in Hio Blanco and 

Hoffet Counties, Colorado. Sie report area, piste 1, covers about 

73 square miles in parts of T. 2 E., Rs. 101, and 1C2 W», end T» 3 H., 

Us* ICa £nd 102 M.

This investigation was initiated at the request of jthe branch 

of Hinin£ Operations, U. S. Cieological Survey, to determin» the out­ 

crop and extent of the principal coel tooe as an aid to toe super* 

vision, of coal mining on Federal lends.

Field work for this investigation vac done tetween Au^iist 23 

and September ZL, 1^59* and ^uly 12 through 16, I960. Geologic bound­ 

aries vere mapped or* air photographs of "Uie S-cil Conservation Service, 

approsiaatc scale Is30,(XX). The base map, plate 1, ves constructed by 

plane table triangulati-on and radial line intersection of eir pbetographr



The map area is included on a. geologic and topographic recon­ 

naissance map (Gale, 1908 and 1905), and the Vernal topographic sheet 

(/.ray Map Service, scale 1:250,000). / part of the southern and south­ 

western portion of the area is also sho-ra on Oil and Gas Investigations 

Preliminary Maps (Thomas, 1944 and 1945, and Bass, 1946).

Pertinent information is contained within published reports 

by Gale (1908, 1910) and Landis (1959).

Geology

Sedimentary rocks

The rocks exposed in the area are confined to the Hancos shale 

and He saver de group of Late Cretaceous age. Remnants of the basal part 

of the Wasatch formation of Eocene age may be present locally along the 

axis of the Red Wash syncline in the area of sec. 25, T. 3 K., I. 131 W. 

The sedimentary beds are generally well exposed as southwest- 

facing escarpments along the flank of the Rangely anticline, and SB 

hogbacks along the northern perimeter of the Red Wash syncline (figs. 1, 

2, and 3). Within the area of plate 1, these rocks have a stratigraphic 

interval of about 2,700 feet.

Cretaceous system 

Upper Cretaceous series

Mancos shale

The upper part of the Mancos shale is exposed below the bas?l 

"Rin Rock sandstone (Hale, 1959)" alon^ the southern and northern 

borders of the area. The lithology of this shale is the subject of



numerous publications (see Gale, 19CK», Bass, 1946, end Hale, 1959). 

A zone of cephalopoda, Baeulit.ec n. sp. in limestone concretions was 

found about 28D feet below the base of the Rim Rock sandstone near 

the quarter corner of sees. 19 and 24, T. 2 K., Rs. 101 and 102 H. 

According to Cobban (written cosamunication, 1960) this undescribed 

species is characterised by widely spaced flank nodes and marks a zone 

younger than the level of the Korapos sandstone member of Katieos shale 

of the Axial Basin area.

Hesaverde group

The Hesaverde group in the Northeast Rangely coal area is 

largely composed of yellowish to very light gray, massive, thin-bedded 

and flaggy, angular to sub-angular, very fine to fine-grained quartz 

sandstone interbedded with sandy grey shale, siltstone and mudstone, 

carbonaceous shale, coal, and occasional thin, often concretionary, 

lenses of limey sandstone and sandy limestone (see measured sections, 

p. 7-15 and composite section, pi. 1).

The Hesaverde group is shewn as * single unit on plate 1, 

although it appears to b* divisable into at least two units. The lower 

unit, about 500 feet thick, is largely marine in origin (see G&le, p. 24, 

1903) and includes the Buck (Rangely) tongue of the Hesaverde (Hale, 1959). 

The upper, or "carbonaceous", unit is approximately 2,200 feet thicl;. 

The lower 1,100 feet and possibly the remainder of the upper unit appears 

to be predominantly of a continental or fresh and brackish water origin 

(Geie, 1908, p. 24).
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Figure 1. View northwest from trisngulation station 6194, 
SW*; sec. 18, T. 2 K., R. 101 W., showing south­ 
west facing escarpments of lover Hesaverde rocks, 
the "Rim Rock sandstone (Hale, 1959)" and sand­ 
stone horizon A.



Figure 2* ?ies? iKjrthessl ITcsa locality of
station 6160* K% sec. 13, T. 2 M., lil 102 
showiijg Meseverde rocks included in -upper 
"carboniferous " unit*

.,



tor- el the im*er unit s&i k&&e c-f tba upt»er wtit is 

»»»Tked ^ « fNUTftlstestt, 9&£&siir*» vkite *&fcdstor,$ (ci&rixoQ A, f.1. I), 

KL* cc*t,i v&ft fdijsfiti In tfwe l««rer unit fctt'bsns^h ^cr« c.«.rbO3WK.e»^us &h&ie 

is present- lc teeASi2T*4 wtctton &u&ber 5 Cpl» I) a'^^ut 32v f*et 

the top of ti,e El^ eioca »*nd*toce. &CK^ co&I rn^-y b4 present 

ir. this i>££fil unit (Czlc, 1905» p. 20}*

hdrix&n & t lc coatr4Bt» &^ ss,«jnj £.*

LI-5 £«et 1& thickiMS*, 

45 l* t In thitunfrs*, were louoc 

10 aad 22. His c*rb«mac*m« »h£le borti 

fro& ® frectior. of « foot op to 25 feet ia tkickae&t>j the cos.1

from « t«r,tb cf & foot t9 5.5 feet ic thickness, Le&riy 25 per- 

M of tt>e lsv;wr l^lDi) f««t ef tki* upper unit of th« laes&vcrc* le

, bony ca&l y or ca^Iy miterl&l* C^*  p^get 7*15 1 »»4 caspask.,ce see* 

tici^, pi. 1). Refcreoct to cr««» «sctioo S-B* i&dicate* tKfit «b^&t 1»1D3 

feet of tsiBieftfitired atetioa ow«rit« tis« coBtpatite »eamr*d 

trsted «m plftte I, This 1,100-fasrt onseAfured interval «ppeers to 

Icr^ely iMEcdetoiie «B& chale f but aeewrditig to G&lr C15-C* p. 2*, w 

IS'lli-, p. 1S9) ccsjkt^la^ »c*ttered ca&l bed* or cerboxiAc^oue

C^le (p»l. 11, 1903, *nd pi. 19, 1910) divides the 

of the EsK^ely erea lmt» twa eeabert^ «. lover coai*inic£ tsisii^r 

iin. r^r u^&r ecst^inir.^ ^prittcip&l ccals vi . 1'fce top of bis 

i£> «T>»firectiy j.l«tcd ^t the tcr> cf saoastime horizon A ef this



bection of the "lower" or bar.^1 ur.it of Hes&verce fret
as exposed alone measured section llj, piste 1,

sees. 11, 12, and 13, 1". 2 J-U, It. 102 k *

and ehale, yellowish-gray, thin-bedded, friable, 
eub-engular, very f ins-grained sandstone, and light-grey 
to olive-gray silts tone and silty shale

Feet

Sandstone, (Hcrison A), very light-pray to white, massive 
calcareous, friable, fine-grained, ti^ulur quarts sand; 
contains some yellowish-gray, noncalcareouc, very fine­ 
grained c&nd (top)                                35.0

^finds-tone, prsyish, yellowish-orange, trick-bedded to mscr:ive, 
friable, fine-grained, angular, quartz sand; middle part 
thin to thick, and cross bedded with shaly silts tone 
partings, upper $ feet slabby sandstone       -     -« «. 39.0

Sandstone, yellowish-gray, thin-bedded, slabhy, very fine­ 
grained; interfaedded vith light-gray silts ton© and silty 
shale             ...     ii.« HIM .mm. .,..,,..    .   .   -,......        23.O

fihale, grey, with a t ev -Uiin beds of yeHoidsh-grayiBh-cranfie,
slightly calcareous, very fine-grained sand        *      I.?

Sandstone, yellowish-gray* veiT fine-grained       . « ,     2»5

Sandstone, yellowish-grsy and yellowish-brown, massive, very 
fine to fine-grained angular quart* sandj lover part frieMe, 
upper part calcareous, and veil cemented              6.0

Shale and sandstone, medium- to light-grey shale, shaly silt- 
stone, and sandstone « »      .       .    ..--...,-. . ... ,.., 2.0

^andstone-yelloKish-grsy, nessive, very fine to fine-grained,
contains some fish bones   " -  .....  ...   »'*» « .,..-.,.. M       3.0

Sandstone and ehale, yellowish-gray, thin-bedded, very fine­ 
grained, silty aand, and interbedded silty, slightly 
calcareous, ol±ve-»gray shale      -  --....i-»- . .  - 1$.0

Silts tone, light-olive to yellovish-grsy sandy siltstone and
silty shale      -   -     -     " -              li.O

lirht-olive to yellowish-grey and yellowish-brown, 
id, flagf^y, veil-cemented, very fine to fine­ 

grained, angular to sub-angular quartz sand, contains 
mdcreeks              -             . -    3»0

Sandstone, very lifht- to yellowish-gray, massive, friable,
f ine-nrained, angular quarts sand -              -    9.0

thrOx and silts tone, medium-dark, cvpsifercus, slightly
csrbonlf crous sh&le, yellovich end very lirit-grsy siltstone 6.0

sandstone, yellowish grey, friable, fine-rruincid, eub snrular
to eub-rounded quarts sand -        -    -        1*5 

sandy shale, and shaly sandstone                  3«5



;, yellowieh-^rcy, fri&bl©, very fine-drained eub-
quarts t»anc!                           '--   2.0 

Shale, rrry, contains brftcl-dnh weter oyster shells
* *jp JLjrOW ^

i. an:. store, ycHawish-^r»yt friable, very fiue-grair^d.       2.C 
:.hale, rntdiim to dark-crsy                 -          - 1.0 
i>r.«-.lc: ann sendstone, frcy ehsle and yellowiKh-^rsy, very

fine-frained silty ecnastone                   -   -     i*«0 
f iltsto:>e, yellovieh r^^-7                           - 2.0 
HitJlfc, ollve-rray to_ brown, lc:.:in&ted, soncwhet carbonsceous,

jp ^fc^-^r- -  MI m~   TI    ILL  «    mt _i_i ^^^^ ^ _ ^»^ _ __ _ mi--*m ^ j_^ T ^

Lhsle eric) sends tone, c.rcy, sandy shale end very fine-drained
sh&ly Bsncistone                                 - 2.5

Sand';tone, p&le yellov-orange, friable, cilty, very fine­
grained, covered fcy shale slopewash     -    -         6.0

Sandstone, yeHoi^-sh-grEy, aaeditEi- to massive-bedded, 
calcareous, well-cemented, f ine-^reined, yellowish-bpovn

,, .. -   - ,......, . ,    -,.,.»,.--,,...-. ,..,..,   ».,»,....  17 .0
Shale, dark to lirht olive-gray, sandy               «     - 
Shale, mediijri-£*rsy, gypcif erous, weathers a light brown; 

contains a few grry, fossilifcrous (Inoceragniis ep. and
n» sp. (F?>, Cobbsn, 15>60)*l4Eieston^ concretions-

Shale, Erayi ccnttine lcr;:e r.edlrmi-gray liise stone concretions, 
mud1! eelenite gypsurc, fossiliferous in lover part 
(BactJ.iteg n. sp* (-'/), Cobbcn, I960)   -            -     IiC,0

Shale, gray, fosEilifercus (Baculites)                  .      11.0 
i-ihele, gray            .                 ̂         90. Q 
Sandstone, ("Kisn rock") yellowiBb-gray to light-gray, mEssive, 

friable, Bttb-anirulsr to atab-rounded, f ine-fT&ined, yellowish- 
orange ^feathering! contains small, irregular, iron-ceniented 
are£S weathering out as rust-colored nodules, and thin lenses 
of brown sandstone (base)                              

51 .



£* *,. -"

Keesureci section of part cf tipper or "c&rboni^frous" tvrlt of 
Mes&vcrde ^rotip es ezpceed Along measured section 10, plete 1, 
in Sec. 2, I. 2 &., Ii. 102 W., end eec. 35* T« 3**., li. 102 ;..

(Top) section starts et triangul&tion station 6ij65 ir. SE.ti 
sec. 3>, T. 3 K., K. 102 v..

, light grey, brown to yellow-orange weathering, 
limey, well-cemented, very fine-pr&ined 

Sandstone, very light-^rsy, very fine-grained -     » 
Limestone, nedixan light-gray, dark yellmfish-oran^e

Shele, grey -    -     -    -       ' "  <   "  " "   -  -    -      
Cosl -                           
^ " V^f^T** fTfsav _  . >.       ---   -   -.-.-. . ... -- _.- .   __   -*._.-. __-... _ . _ _.

f Vx >^"1 f:r ftrf-<^  J T* v^^ «f ^/%T^/^ ^  ^ M  !  ! - -   -- -

» ».^  w , ^.-,,«  ..j.

  .., , . . .  L A
      ----"  L.6

_.,.___ __... T 7

_... ..-...__ A r>
»- 

      5.0
       l.r

Sendrtonc (imccnforrdty et top (irery lipht-^ray to white 
(thin- to maBcivef-bedded (calcareous, reiy fine- 
( (grained, silty send 2.CWL.O 
(triin to laminated.                        1.5 

frcy* raediun>-bcdd«d -                   » 3.0 
cny* thin-bedded, light-grcy, buff weathering 1.0 

a stone, cray, thin-bedded, flaggy, (Horison E)          - 
csrbonscecus           «       ...im .. m m . .     ... ,. ... ..- -..,.. 

0.0

Sandstone, -grsy, sh&ly                »     "  »  ""  . N m. . .. -    ....... n... .. 13 »0
Sandctcne, grey* linnt-brown, %^stherin2> thin-bedded, fle^^y,

very fins-irrrineu             ̂-            '  »-   »*    -.i^        ir-.O
t^ray           -           »»» >       ~   -            l.C
cixrbQnEeeous  '»--- --> « n. , .... .. .. . < ...11.11   . H . ,   n ... - .. .   ,2

Ssaidstone, crsy, ycllouish-gray and brown treatherinc, top
calcsrecrj?               *     '     <i    .- «»   » . m .                3.0

bhsle Dial cls.ystone       «-    -      »- i., ...... -n..-. ..,, ,      -    ....M^. 1.9
Lnalo, gray, includes .2 .foot carbonaceous shele in middle    - 
f 'icle, csrbonac9t>iir        -          «                 »> *» »«> > »",. ..,
WC^^  «»«»«»« -«    « »

Shale, gray '                 .«- .......... -   >.   -    .-. «.



S and 9 tone, thin-bedded - 
Landetone, f,roy» very fino-rrrincd

prr^ft^r
* * &* « * JF

* ***^*^*U "^ ^' 

' ffl" fl ^^  [

Sandstone, flaggy, calcarecns, very fine-grained
hale and sandstone, grey

chsle aid sandstone, carbonsceous 
Coal «   -~.   .                i. . m. H

, cerbcnacecus

Shiile, grcv, contains calcareous concretions

10

t *

Shelet carbonacecyos            -                        1.0
trT1 ^
£#* **,iJ

Sandstone, ligjit-grfey, veathers dark-brown, very calcarooxis, 

Sandstcnef thin»-bedded, slightly calcareous, very fine-drained- 5*5
**JMS^-tt VW.tM» , «^VlMvAVK^WxitAAgF ~"       «    - .-.» ...-.   ~> -    

k-hsle, gray « - -  --  ......i..! ,..,.. n. ..i. ...,..,, .... ,. ., . ,., -.  
Cosl --.   ..    .«....     ~        ,              .«.«.

LT-rl .....i-......<,r no,- , - i-run,  . » - - , -«_ «TJI -i ,- m -*-. » .r

i-h-le, carbonaceous -      -    -   «  .--»--     

Sandstone, very li£*ht»erey to white, friable, f 
angular Quarts sand  ~~~~-~~~-~~.~~-.-~-------.--~

v 'V-r-"in rf* t? i"V>rt TI f*> ^»e»-rM * ft             - -     - - - ------

<"^

         1,0
_ _ _. _  ? r\,. ......i.,-..,, -,....,  --» (, ̂

1 0

 ">                   O
.1.. .... I.,,,,..   ,. , _.,. .... ^ ^

   1!      !     IC.Q

___ 9 ,
, pray, dark-brown weathering* liisey           - «- 

Sandstone, yeHowish-frtiy, thin-be4d©d, celcnrecus, fine-drained £.:'
Shale, gray                                     .5
Shale, carbonaceous, some bony coal             --  "    ~   l.ii
Shale, gray            i                        2.7

                               ,6

Co si, bony  -*«   « »-   ...«.-... -»...   ......-,..,, , ,.»»., .   «..,,.,. ....,». , ....., _^,«» .(,
Shale, gr«y, sone cerbonsceous           -           -    6»0
Sendstcne, shaly -   - --«  - -  -     »             1.0
^hiile, carbonaceouB            «       *          .7 
Sandstone, Bhaly " -«" »"                 -      «  «-         1,5?
Ccal, bony, BOSS csrtH>naceous shele -      -  «    ~  1, <
Sandstone end shale, ttiin- to thick-bedded, thick-bedded sancL-

Btone et top             -          « -.   -~ - 11, C 
., tony, soiae carbcriaceous shale



fTfc,v» ebaly. slightly ccrbon&ceous
carbonaceous                     ~    - 3*5 

"finds tone, thin-bedded                   -        «»..,., -... .,. 2*0

-anafr&one cni chsJLe. foras massive sandstone lenses to east   - 2v>*0 
Mvistone                                -    -           - 11.0 
i-andstc-ne. c&ni&ins clay pellets        -              -   *      5*0 
Sandstone* yellowish-irray, massive, fritl-le, angular to sub- 

anjular, fine-tTalned quarts cancij contains pods of eilty 
clay locclly Kiel fragments of dinosaur and turtle bones near

Ehsle* fTcy, Terms sands tone lenses to east                 - 5.5
Shale, carbonaceous
Shale, gray      »,. ,,.,... !. ..,......,,.   .         »   .    .       ̂«« 3.6

    - ~               .    -   -^           - 3.3
and sandstone, gray                          -    _   .     13»0

Shale, esrfoon&cecms -    --     «        -           » ..» »         » l.o
Shale, p*sy               -      "  »    ""-'  i ^nn.    i^      ~  1.8 
Sandstone, yellcmish-grey, calcsaiieoiis, fine-grained -~   ~     - 7»5 

gray
inhale, carbonaceous       .  ...... .    .,.., . . . . . ...» .... - ,»~  ~«    .     . 1.5
5iisle and sandstone      -   «     ».,,..,.......   ̂-... ,-., ,,...,....   .   _ ^.o
ihale, C£rbonece0us «^.»-^»..»-..-. l-.» l - «   ... -H.*. .. m.«»^. »..» ... ... .n - -,-. .. .. .., .» i.i.;
Shale, grey, ccnT>sins few thin sandstone beds -             - 17*0
Sandstone, yellow.1 ieh-srcyt fine-^rcin0d    «          ̂ - «.   «, 10.0
ihale, gra>^ «               -   -     .      .-....-,.     «,   ̂ 5.0
Sandstone, yellowish-fray, raacelvB, mediiaa-grained, ledge-

forrdng            -                           13.6
Shale and mudstone, gray  . ..... » .       . »-. ....  ! - «  .. .   .   » -    3.2
3hale, carbonaceous         "   «     .,... ,.»..,.,-.,.,..,...,,,...,.  ..   -      .   . 3.0

yellowish-gray, Tery fine-grained -              5*5
  >   »   "  -                  » - «  -"  '- - '    "'     * »      0

Shale, gray      .,  »   .,-,,.,-   ̂̂.     .   .».    ̂̂        7.0
Sandstone, calcareous to very calcareous, fine-grained        6*0
Shale and muds tone, gray -         -     «   -     -     -           - 1*»6
Sandstone, thin-beaded               ~ *~*,  ,.. «.. - .>,,.. ,.    3.5
Sandstone, yeHovrlsh-grey, very fine-grained      -         ? -

grey .                 ,                    3.0 
Sandstone, yBllovish~£r^r, thin-bedded, fine- to raediisa-grained 17*0 
Idiaestone and sandstone, lifht-olive to greerdBh-grsy, yellow- 

ish-brovn ve&therinf: lijnestoncj yello-wlsh-rrcy, cclcsrecus, 
friable, anpol^r, fine-i^aincd cunrtz sandstone, forcis 
prominent dip slope                             6*0

r/hele, f-2"^* cc=n-:,Eins tvc- limey rsridctonc Vedc in middle       1?»0 
Sandstone', ycllc%d.oh-f.Tf'y, masrivo, very calcareous, aniruli^r,

very fine-ursinecl quarts sands -  -   < ' '"..   < ...  <:  ».. 16*0



i-hsle, gray* contains several one-foot sandstone beds, and
four, one-foot, carbonaceous shale beds near top        . it7»0 

£andstone, greyf we ethers broim, marsive, limey             6.0 
£>anristcne, thin-bedcied, calcareous, fine-gained  «         1.6 
^h^le, grsy, contains limestone concretions 1 tc 6 feet thick  9*0 
Shale, carbonaceous -      >                      «   2.0

Sandstone, very light-gray to i£iite, massive, friable, calcrr- 
eous fit top, angular to sub-rounded fine-grained quarts 
sand; end yellowish-grey nonc&lcareous, f rielle, angular, 
very fine to fine-grained quarts send at base      -     16.0 

Sandstone, ten, thin-bedded, calcareous, very fine-drained    6»0 
Shale, carbonaceous     -    «"            ,....,.       . 7^
Coal, bony -                                    .L 

gray, slightly carbonaceous -            -.    - ii.o 
thin-bedded                              £.6 

Shsle, gray    >                              £.6 
Shale, carbonaceous     « »' :   .    -  «             ~ 1.2 
Sandstone, gray, thin-bedded, very Tine-grained            10.0 
Shale, £T£y  -   .« . .......» ..,.,«,., ..^^^^.i.. .» ,.. !...., ....... ,...» .-... ,,».. l t «>
L'hsle, carbonaceous             -        «     - - 1.2

Shale, carbonaceous       ,,. .. ..... .,.,.,...,,.   .,    ^«  .««. > i,^
Cos!                                          1*3

carbonaceo'as -                   -       - 2*CS
rtoue, brcwB, cerbonaceousi contains some iron-stone

nodules and lenses .. < , . . .« ,,.,.»,... . ., .,  ,... ,.,.,..., , ...,,.  - i;»Q
Goal, bony         -   -  « ..« .... ,....».,  «.. .     m~-~ ,8
Sandstone, lifht-grey, thin-bedded, very fine-grained -    - 5.6
Shale, carbonaceous -  "    "   .  .. ~.-..-. .   «  ^ »»  ».  m 1.0
^b&le and sandstone, contains two, one-foot carbonaceous ah&Le

beds                 ~   »  -              - 22.0
Sh&le, carbonaceous, coaly .. ..... - ..     «.....«.«.  ..« . - -    ................  .«.  ..... - - ij,o
Shale, grey, contains sone Iron-stone concretions  ....«  ..  « » 5«^

csrbcnaceous  -  ,. .,.  ... . . .,   ,,, ...,   IM . ... . » -  ..>,^~ 5*0
Siltstonc, Ii(:ht-^r£j5 contains scoe broim claystone, a few 

thin yeilowish-frray* friable, angular, very fine- to fine- 
^-rrjiincd sandstone beds, and some limestone lenses        6.0

Idnestone and sandstone, light- to olive-grey, brovn- to
pr^Tieh-oranrre weathering, sandy limestone find limey, verj* 
\s?ell cemented sand; contains fern (?) end scsle tree
impressions      <                .         iuO

Litndstcne, mediura- to light-grey, m«is£i\'e, calcareciiis, iron­ 
stone pods at base      -        -               10.0

bar: r stone ai)d shale, flf^fy    -^ -  -~-       »  .....,,  . 6.0 
i/andsucoe, light t&n, thin-bedded, c&lcureous     ~-   -  3»0
i-ariastone, very fine-{Tained -     -  '    »    < «>  '   m «     '  : "   £«r



Feet

i>tncictone* Iic*h1>~r«iy, modlum and crosr bedded, very fiue- 

itcnactone, lifat~~r£.y, very fine-frairifcdj contains ircn-etoae
f*riT\ fvyiri^" ^ #v*ej C-TV^ WRST*"?'.^ rrsT esc. t^ic ^v^"* '~trrie»ii»r, _. .. ..... ._ ..-....-. ... ,,,., _ ,,^ I. CfVA*i.w* vi W^.W«*.B e.. £u ¥ CS4. V  Wf-t ! O8?(£r :i£. Wj. £ ,.»^JiS UJ-i     «"    »  " !   -' »«*        *   « ti*^J

r *% - ry t

LfiTidetone, lardnsted end thin-beccDd, slifhtly cpJLc£jreous» very
riiiO-::r£incdj contains eerie interbedacd r.hcle anrl randy shrJLe

w ^ ^ 4

Shale, prsjj lerdnctec and thin-beaded, fiscile, eantiy      - 2*9

ksnc-stoae, rrfiy> thin-bedded, vsry fine- to rino-:*T£ined      2.0

h&ri£c& A ___

lotel section 781.0 t

13



.sTured section 22 adjacent to Miite Elver 
in KwJ sec. 11, T. 2 Is.* K. 101 >;.

Sandstone (top of ridge) -  
' ~«r-.*^i5i n*w>\T*s-,nrjrttitfT>t'$f!   ________.

Feet

*irv*? £V ^BMf^l^-iTlf*,'/>**/"*! 1<? -^   . -..      , _.  .  ..-. _.. ._ -.__ _.    _^ ^M^»M .-. -   ^T»^ . i.   iM^ I ^C f^
*  i A.fc*X%ff * V1 *** ki/WiiwHi^fBJv'1 fcA»«r ^^«W«W»^   ! » » ^n Wl III IUI W»4»«M*WOT» .1 Ml I II __ III MJ 1^ III Ml M OJJ 1 ^TUim- ITT Tl» I III E III .H-^*^ «**^   *»*

^anastone    «                  -           -  - 6.0 
Shale, carbonaceous                       -        luG

Shale, curb&xiaceous -.^^n.». --.--,..»~«,»,   >».,«.»,.,., ...  .,. » .^^   6.0 
Coal, bony              -              -  <     !.£> 
i>hale* eerbori£.ceou£ - .  .    .. «» «,-.  .,   » ... . ,., .,,,.,. , . .   3.5
Sandstone, lenticular (sedges cut liOC feet to west); contains

calc&reous concretions             »  -         20.0 
Shale* carbonaceotie *  -      ..^i....i.... ^.   -    -     '-» l«b
Sandstone aixi sandy ahalo           -          - 3»3
Shale, carbonaceous - -  -   -    .......................  ....-.... ............... 2,5
Sandstone                           »         - 1.0 
Shale* c&rbonsceons end jrray    »»-  ~~   .   ~ ...., 19*0
SandBtone        -         --   -    -   »       »«    5»0
Limestone, conci^etionary « -         ~.-
Shale, gr^r -       - »..,., ,n ..., ... ..,,. .. ^..

, carbonaceous and fray                               M <    « lt.0
Sandstone, Uncy -           -   -         -       "  ,,.,-..,,       - 1*0
Shele, ccrbonsceoug and grsy ~    --   ,,.......,.,....»     ~«.«     .   . 10.0
sandstone, calcareous, lenticular                         > -..« ii.O
Sandstone -         -           ........ ..,i ..»..».»!»».-.« .---,,....   «.»   .   2.0
fchale, grey artd carbonac«c«is    -     -   -                      »   - 2.0
Coal                                          .2
Shale, carbonaceous end grey       «> «    .  ».. .,,    .         -«  6.0
Coal                                          .9
Kiele, csrbonaceous -    ~   -   .   «*».    m~,        ~-     ~^   . .^

carbon aceous        -        -      -             -   -     .7
Coal                                         - 1»7
Shale, carbonaceous -     -^          -   -        -......,. -..,,     1.6
Sandstone and sandy shale «       " ,, mi . . . , , , -   . ., n,.,   ,, ,    «. 2.0
Limestone, concretionary -   ~              ~         .    .5
Shede, earbonaceouLT               -   -              «       -     1.0

L>h£le, cart'Onaceous       -            «         »     * --         -       i.?

carbcnacec-iiji    -        -       ......« l.l ..«.i.,.... l. l ^.    «««.   _ ,3
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Tertiary system

Eocene series 

Wasstch formation

Gale (1908, 1910, pi. 2 and 19) chows a firm 11 area mapped 

as Wasatcb In sees. 23, 24, and 25, T. 3 K., R. 101 W., based on 

both lithologic and fossil evidence (Gale, 190$, p. 23, 24). The 

writers did not critically investigate this contact; however, a 

thin residual mantle of cherry, conglomeratic, pebble-gravel debris 

is locally conspicuous along the drainage divide east of triangulation 

station 5566.

Unconsolidated deposits

UncooBolidated alluvial materials are approximately delin­ 

eated on plate 1 fron. aerial photographs of the area. These contacts, 

in general, are arbitrary but show the general aerial extent of thick 

alluvial fill. Most of the alluvial material shewn on plate 1 has been 

deeply incised by intermittent streams to depths of 10 to 20 feet or 

more. Landforms of particular interest would include the two or tcore 

high-level eroslonal terraces along the south side of the White River 

valley in sees. 11, 12, and 14, T. 2 K. t E. 101 tf. These terraces 

apparently have a generally thin mantle of overburden overlying bedrock.

16



3'ho m&Lrt structural leeturu cf the iscrthefitst IwSAfely cod 

e-c is the Kcd -,-fcsh syncUno (Gcle, Ipiu, p» 36) &n apparently 

circle asysraetricfcl fiesire or. tnc northeast flank of the iisn^ely 

tnticline. .he ar-ils of the e;,i*cline crosses the northern part cf 

the arcs (pi. 1) tud riser tt cbcut 2>L; fret to the nile towsa-dc- the 

vert with £. cons: ruent ntrrowins in tJict airection* Beds exposed on 

the eroded flenk of the kenc.ely anticline clon£ the scmthwestern 

lirfb of the Bed *vash eyncline dip gently 1;° tc 12° or more northeast 

towards the gyncli.nal axis* Lsposures on the norUi flank of the 

synclinal  LSir (yiihin the m^? area) have steep- southerly dips rszrjing 

trass 20 tc> 70 decrees, liarker beds choun en plate 1 crop out or. both 

sides of the Eveline.

The crJlr idJLts cbserred in the o*os are the normal, n^cr 

vortical displaces cute chown on plate 1, in Bees, 3k and 35> '£  2 : : ,, 

*.. 101 H, These Trnctures heve an apparent offset of mpproadmGLcl..': 

10 to liO feet and tre down thrown on the southeast side,

Discrepancies in core hole data with rfclstion to spot ele- 

vet ions obtained on neiirby surface opopuxes indicrte eonsidorc^le 

effect cf tl>e princlp£~I corJ. sone eoutheast of the kliite hivcr Fuel 

nine near the junction of £crollicn gulch and the White liiver valley* 

It cppcrxc that c rc.iit s&cne trends northeaE-t scross this gencrrl. 

locality  *ho clevr-ticn of key coal beds (fron core- holes in t'-iis 

locality, ;;1. 1, p. «2-Uu) ^o RO^ correlate well vith one another.
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Coal bees in core hole 1, do not correr.pcnd iii rt.l&tivo eievtitl c:i 

to the sseae beds in hole 8; key beds in hole, b appear to be offset 

from corresponding beds in holer. 3 &r-~ IS-; r.r>0 key beds in holes 

3 and 19 appear offset from beet ir. hole .... .'.v.\ilarly, cere hole 

11 found no coal adjacent ^c outcropr. of the "principal cor.l sone" 

on tne vest vail of the V,hite River valley. Trie "prircipul coal 

zone" also appears tc be offset in relation to core helot 15 &nd 1?.

There is also reason to euspect off net of co&l beds in 

the Spring Creek valley, although data is inconclusive end the area 

was not critically eicamined*

Coal 

General

The ^orthe&st ttangely coal area is a pert of the Lower 'White 

raver coal field as defined by Gale (1909, p» 298). /.ecordin^ tc 

Landis (l°59t p. 150), the coal in the Lower VJhite Hirer field is of 

high volatile C bitmsinous rsrJc and is nonooldJig.

The outcrop end inferred outcrop of the principal coal acne 

is shown on plate 1. This principal coal zone" as indicated in 

me£0ured scctionr, plate 2, varies in the tot£l thickness of workable 

coal and in the number and froupin^ of the coal beds. The beds 

lenticular and generally thin, although severcl have a msxipua 

thickness of 6 to 9 feet or more locally. The coal is exposed in 

nifii^f placesi often es areas of baked rock or clinker where the 

has been burned elerr- its outcrop, baking the enclosing strata to 

shades of red end yellow and indurating the rocks to a flinty texture.



/ :; irKiic^'t'' '- in tr.-~ rrr -de ccct5tr.' c:-: 7*U J --- I', t'v: Dtrttifrtr-hic 

interval oi tni- "principal co&l zonG 1 ', ind^dir" the inter-bed dec! 

Lcjiio stone and shties, vcrics Iron ebcui 30 fee1 '*, -U cs cruch &E 60

leot or more,

In fencr&l !<:' < :  ccsl bear urc cc-i.c£i,led ct the surface^ "r.o 

thr.t they urur-Lly car: i*;/c to traced £.rid ort^?n c'r; net be discovered 

rt the outcrCf.-; * The presence of vtlurblc ccai in nruch cf the regio 

--- -*: -^ can net le pocitivcly detemiiicd froin surfece indicationc z:r;d 

can only be inferred frcn £ study of the etraticrcpliic sections thet 

ere most f avcrably exposed, # # » individusLl 1 eels csn not be traced 

rrcffii place tc plsce except in less coinmon instances" (Gale, 1910, p«

-*e;?crcnce tc- plel-e 2 indict tcs the difficulty cf correlr-tir- 

indiTidxuOL co .1 beds in this are*u 1'iold evi.cence mrrestc thct 

ncrgr, if not the rxjcrity, of the coal beds in the erca do not cccur 

ac sir«^le, psreiEt-jnt, traceable beds, but rather cc a series cr tone 

cf interfin£eriii2 lenticrolar eeaES.

Gale (1910, p. 165, 191-192} crasmartsies the coal deposits c 

the h tomiships included in the Northeast Hangely coel ares.

Mines end procpects 

? 'ucl Mine  «>- This mine in sec. 11, 1, 2 *..,

».» 101 «», ie the only sine presently operating in the £re-r,» 1' 

underground workings «'iik£ delineated en plete 1» 1-ie mslcr cc^l 

production has been frcn t^c W;>tal9y bed" vhich rcri'-es frur. Ebcr 

6 to B»5 feet in thicirr-ess find dips about 12° northeast*
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\ l*C>T5 / mr»um_«»-iiji4.»nu .1 .T. j»   « « . ira-r- *»»  "«   . -i- «u jr i» I»L « » «_ -J- «u-mm»m-   J_   ILJJI lui u. in- in u.'l» il     ^>*V/ 

"*  ""-"* "">' ">*- "T~"" ri* ""*"""""   «- .« «      » -   «   » »"«       « »      <  urni i» KW «-M  >>*»    i M  _ in *tm  **

£bele, carbonE-cecus                        -<        16.0
Sandstone and gSele       -                       >«           5>»6

     _ - -  - ~ __    .   . - - -    _ .. _ __ __ . . _,     . _ ^ .    __,   ̂   . - -   - __ - --   .. - ___   .....   .. -   __ __.^^^ .d At JKK. « »    ̂ B. .». Si»»«»^-«iw«^«    *   »«*..!- T»j««f «.«tm^-uw«»«^«««.«»«r«»<^ «.«»« »«. - Li_. mi      «»»..hw. H «w , m '  *-   ^-^I^P^.^^    «* ^ H^

m4J    ̂ - mi « M     ^m+^mvmu******^- j-, ji- «x ___ ^     -^ MM> ^ », M ^, ^ M OT ^ mj ^ M m   ̂  ̂  ̂  m mmm* ~ -m.Tr-nrW ^ 0

sisi ^hale
J?   V

£h«le, carbcaifi^eous     -      .                          11.0
Goal                                          6.6

carbonaceous                               2«5
l» - - -- _____ --- ________ - ___   -gui -..-. .-n..in«»^»w»t »Mir-T»n     -   ___ n_i __ ;IM ._    JL - jm-r- -  -mm*.j» n m, -.VjMT*TILA ^""^^*^^^^*^"^**^"^^^*^^ - - -   - --»^»^P^^"^"^^»^^W»^P^-^ ^v^p^wrw* OT ^^^ - -     ' - ' * "   I

Dhaie, cerbonscecns              -                -       - 6.8
Sandstone                          -   «        «    «        *fc 
Shale, grev &iid carbonaceous           -   »    -             - 16.0 

* 2.0
Sends tcne -

. . ..--_- .. - . _ ..

hale, cart one ccor.c       «                              - 1.5
Sandstone               -               -            »-«     i«6
Shale, crsy                                       - 5. 6
Sandstone (Borison E ?)                  -    *        - 6.0
Shale, c*rbanaeeo*os -             -     -               - 1.6
Sandstone             ....... .       .     -     -    -«.    -   . 8.0
Shale, cerbonaceous      -                   «             - 2.9
Shale, fray -          -     -     -      -    -               2.0 
Sandstone

Slialc and sendstcne -                  -               - li.O
Shele, cETbonacecois           -         -           -   - 1*2
Sandstone -                                        U«0

£-hale, carbonaceous                                    1*2

Sh&le, carbonaceous



 y
 i

n 
c;;

 t
" 

o
 t

r. 
</">

 c
i 

3 
y
 r

a 
;r

 o
 

;r
"1 
-
 

O
-

%
1.

r 
w

 
* 

  -
* 

ff
* 

!
S

p
y

p
 P

 o
O

'
< 

 >
 O

tf
 t

* 
» 

rs- 
w 

o

I 
W I I

1 
! I 

I 
I

  
i 

 

ii
i

O
 

I 
O

 
3

o 8

O ^ 
I

! 
!

1 
I 

!
i 

I

I 
I

! 
I

t 
t

j 
! 

II i
i 

i
t

o i 
$ P

 
i M

 i 
&O

i 
f 

i i 
i !! I 
I 

I t

I 
I I

1

*«* &

H
 

C
t>

v
n
.H

-4
M

>
H

 
O

H
M

 
H

C
3
C

sC
N

H
H

b
o
H

*
O

C
-:

Jr



;. eciln. 3, ~?. B«.C. 26, T. 3 - ,   102 v,.

Feet

j, thin- to thick-bedded (to?)                   2^.0 
Lhale, carbonaceous arid coaly *                -      11.C

L'hale, carbcaaceoiiE and coLly                     -  5»0 
ir.hale, cr«y> psrtly covered                          11.0 
Coal, lignitic with eone coaly sliale- -        -          1*1; 
Coal

2.7 
Shale, carbonaceous             -                   3»0

Shale cnc. saridstone, partly covered           -         2C.O

Sh^le snd sandstone, p&rtly covered -                 - 30»0

Shale, carfx>n«ic«cfi2.s -                        -    2.0
Coal, tippar part lignitic and impure coal                1.6
Shale, coaly                           -      - 2«C
Shale, gray and carbonaceous, partly covered              16.0
Shale, carbonaceous  -*                       -  - 2.0

Shale, grey and carbonaceous                         5«5
Cod

2 »^   «.
Snale, grejr and carbonaceous      -   -              ?»0 
Coal, impure       *                             1-0 
Shale, caxbonaceous                                5*2 
Cos!

Iu3 
Shale, carbonaceous and gray            -          - 1«2
Sandstone end shale  -                           H»0 
Coal

7.1
Shale, coaly          -                          *3 
CcaL

3.5
Shale, fray and carbonaceous, some sandstone             6.0 
Goal, impure «        -         -  -     -  «     »3 
Shale, carbonacso-us ana fray           -     -      12.0 
Sandstone, massive to shely, ledge-forcing, (Horizon B)      6.0 
Ccal

2.5
Shale rrr^r    _ __  __^ -. .  . . . «.-. ,_^^« ._ «,-^.    .^_  2.0
Scndstcne, £1z.£ry, thir-bedded                        1?.0



Fe<_t 

.  ; . V    *.-  - .________ _._ _ «. _ ____. «...___--.  «._ ^ nJt...*.,J £ ,_ «, J ~ "     -.«- - .«» .«»-.-.   .        -.«.«.«. «,«.«.««>««« .  . .«,.._ .. .«, .   «   .  -. «? » >

-£jr.Dt-orK? _________________ _-___ _-_   ____«_  __ 2«0
 iuJIe, ;;artlj covered^ sa-j& sandstone    -               23*0

j~ «^ |    ._ . .-., - .   i, . -. .-... _ , ^ _ .  ._ .._ _ __. _.__.__. __ __ ^ -»     KH^.MA^^.B^Ak  »«*   - _ __   --  _ _     - _ -   - -   ..   - j^.    ̂ ____, I ft W^- £A^U mr m* -*«  *  -"»-»^*-      --   "J-TTTi^»^TT -r«m.^. W»^> ««^»»«» ^«»^t mmm~.~m.^-i^mm «      *»   --w^ *^^"^^ __ «» «J» m_ BU" «-   »< » w M»M» ^ ̂  ^

J^i&JLc arid E£r;critcn£                              .     « L.O 
Ccfi

1.7
*  **t -"" ? #r^ ^*j^fc '*fc- ^ *"* T*r ( * f**^*"ir" *-«*  «^«i A- *5 - - f***t "' **".» '*' '"";* '^ _ _ ^ ^»^» *^ * /""

___ ... _________ ̂ ^_.«1 ____ ,, _____ , ____   __ .   «. __ .^ _________ - ____ »«. __ . __ . ___ <         »i»- "      -    «  «..  ___ _ _.   _      ______. __ _~__-_^ ^^j

tonD end shtlc, partly covere-a              .    .      33»0

Snale, csrbon^ceouc
end shele^ partly covered.                .     6>»0 

Sandstone, buff«yellowish yeethcrlng, massive, cliff-fonsirig,
/v^,^,.,^, ____ ________________________________________________ pr' r/\ W U*-' %.' / "^»»          - -     -  «  ^ m -nil mm JJ  , l« i«* --   r Mil ! . m III I I I III M Ml ! !       lull III II H M» ^ *r- ^/   W



Section k, SVj Me. 2$, T. 3 V, f B. 102 V

Shali

Sndetoa* cad ftandty liaftvtoa*, t2da» to thick-bedded (top)   - 28.0 t 
and c*rtttHAD»ou« -                    *    -     10.0

Shil% lurgtlgr eufeonaeaou* *                -      ..,-».......-. 8.0
   ~         -       2.0

3 Ji
import «        ̂-^           -      -         *   - 1*0

tod 
Oo«l
8h«l% oax^onaoaoofl «  .   ̂>^  «* «  M^»»». ....,.,.....,.,.,., . .,..,...,«  f 
8hal», gray

Mndjr, brtma  Mtfagrlog «     -   »»    -          t.O 
Oc«l



Section 5, S1& aee. 25, f. 3 *., R. 102 V.

sandy* broTm-waatherlEf (top) 
Cot!
5hal«a carbcaac«cm« and grajr     "   « * * » * ' "     "  " '  "    "   "" »  *  " *  »  *"* *          « 6*0
Coal                                        +$ 
Shele. cmrbonac^oat and Impax* coal
Caal (ba«« in creek bad)     ....... ...,  ..., ,»....   -  -,    .,«>.» 6,0



feat

0*2

0*9



oc

5*1
0*1 
i'C

Ij* «  m mmm^mn,, mmm  »-,   » »»«   !....   ..  ,. .,,.1.      ..  i »»«  .» 9Q093VCDX|IV9



Section 8, Bj MC 36, T. J I., E. 102 V.

* eaztooaetcm* (top covered)      ~     *** <***   »».»» 2*0 
Coal                                     
Shala. eaxbon«e«out and coaly                    ..   ~» .$ 
Coal (base)                                    . $.1



01
?

I

I 5 J* 5

 
 
 
 
*
»
 



e

W
 W

 0
1 

t»

Ll
gl

15 II m sr &s-
°~

S1 8 Is * * 1
0

03
 |
r

  
 
 

O
 O

V
A

C
O

X
A

W
 
i
*
«

 
W

 H
O

W
*
 
 
*
 
«
«
 
 
 
 
 
*
 
«

O
 O

 O



*
*
>

O
H

*
O

O
 O

 Q
O

O
 O

O
^

O
 O

U
N

O
 O

 O
 O

-J
*H

 «V O
 CK f\s

O
-S

 O
 O

 O
O

v
Q

r-c
o

 O
  

» 
.   _» 

* ~? ^ * 
?

.?
 J> J

! _
 .. _

  
* 

  
  

* 
  

* 
  

  
» 

  
* 

* 
 . * 

»^ * 
  

  
  

  
 

*V
 W

I^C
T vJ (( ! |**| f"! w

%
 

f
i 

H
 

<
*^

r4

86 

CXI

V
A

a go

?
 
l

1
^

 

1*5 O
 CO « rw

u
 i

 HIT

1

» I 
«* **

«1to m

* Ii

 3 5 1
.tr

liil 5
f
5
3
'-

 
%<3 _%-P 5 %

'! T
95*

 
*»

<S
v

iO
S

iw
(0

1!I

15 9 $

1
'

o
 fa ya



Section 15, Stfi tee* 17, ?. 2 I«, E. Id W.

Sandstone, aft«*i*» «nd
Shala slop*, Boatly covwrad (top)               -        l*2»0 

, light-grey, thin* to nassl-re-bedded, (Horiwm At)
Sandetone, tfcin- t» thiek-beddad                     . lt.0

5.0
end thin bed* «f *«ndjtoi» *    -     -                lt.0 

Sendctona, raaaslv», cliff ̂ fon»ljs£  ~        «~-^,      ̂  - 17,0

Sandatona, friabla, thin- to thick-bedded -               - 3.0
S«ndston«t massif** cliff-faming   « ^....Mm..!..,...,...,,... . ^.. , .       16. J
S&ndetoi», thin- to ma«»iTB-b»dd»d (prob«blgr SOEUI ^ial» eoirtrtd) 05.0
£«ndrton»f f rimblt, thia-b«&l«d« partly oo-rered          ~ 35*$

   ,          ,,«,» 23.0
» « ... «...»....., ,  , , ....            8.0

diff-fo»djaj '"'»»» *",. ,..   »..-  ».,».     ,,.. ».., 33,6 
» .»  *» i    -      .M,^, -.. ..,,...,-         «. 200.0



Soettoa 17* l| soe* 15, * * 2   » *. 101 v.

Foot

Top oov&rocl ' -     -:'/' ..:
£h*lof eartxmacoottt «aft eotfy *                          1«S 
Shal«, gray -^-    *  -               -   -            -*-*        5.0 

, coaly, contain* MB* lapur« coal       -   -      *     l.fc

gray 
Goal
Sandstone

of *»1 coal bod laf orrod to bo 
800 foot abort top of 

horlson A)
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Section 23, SB& Me. I, T. 2 *., K. 101 W*

: Foat

Sandstone, n&aeiva (top) ~     ..,>... i   ..,..,  ,.,.,,   .,,..,,,.,,..,. ...,.... .. 20*30*0
Coel and earbonaceoua ahala      -        ....^..^^.M., .............. ,&
£h«ls, gray            »             .    ̂     ""    « tut 
Shala, c«urbonac«oua          *           -    « ..» ,.    ..,.-..»-,.» ^.0 
Coal                                       ?.$
Shal*, carbon«c«oaa *        ^«       -    ~            *         ~» 1.6
Coal                                       l.f
Shala, carbonaceous ---    .........,..,!..,,.,, ..,.,,       ,.. . ,..,...,.. ,..,,^. 1.0
Shala, gray (fcaaa)                  ""  «" "             J.J



Section 26, SWi »ee. 7, f . 1 «., R. 101 W.

Feet 

Top covered

OOBl mmm rr«. . »»».* U - --r-r-n   u a.. Tr .u r u m 7 ^ ~ - r -. -, T. IT

Sandatone anfl ahale «  «<    «      »i» «    i mi «  . .» . i »  m»
Shale* c&rbonftCGCFOi «--  *  ^ - >        -  ' «  < « <   < - .     -     ^        -
SaodatooA and ahale  ..1. ....n   ....., , . ,< «,*»   , .n .  ,   

wSandatone anl ehale ^  »-  --   ..   »». .» ...  «>   .... ... ... i...

Shale and aandatoz^e   -    "          "      "          "  "       " "               >  -
Shale, earbonaceoiui >  "" - ' " "     "" '  "  "     ' - "     
Shale and caudstozMi   » »    .. . . »- »» » ...« » -.- .. ..  . .. i .   .   ... .  

ShTli ^^WmmrMw-wi* .

Sanflatooe. licht*^r&T to vhite (Boriian 1) mm*-*  

   .-i mm- umm i <__..-  _ .~..«. i.ji

        3.6

2 A
jt     , .......... 50 0

           2.0
        35.0

       . 2.0
          ST^

Shale, cartxmaoeoua (baae) *          .         ' "  < »   MM.   ,.i .1..* .  1.J



Section 27, *i eee. 6, T. 3 8., R. 101 V.

Feet

Top covered
C*%fc OK^I     ,^B*^A<^*B£»nsle, gray   i..^...!.... n.»i. .,«»  ,,. .1 . i.. ,. ,..,1.111.   . ...  , ...,,..-. 
r*«.«?vsoax  »« »<  "   '  « »» !  » .« « ~».« .. >»»»»».«»  »  ..~i.i»ii.^i.i      '   i »i- 
Shale* earbonaeeotm »*»»»«.«»«.»»- . . -....i....-...^...!.**,.. »». ...... ».i».. .,
Coal                                  
8hole_ c&rbonficooiui   »             *  T-.   .       i  n-i   «-HM     
?v.&*UOlLL  " "" *'    in  »»  <   ' i <»mimmmm».mi~m*m*mmmHm~ml m,*mMm~mmm,mmmmm*  » .«  *

Covered »  ' » »  '  »  « "-  «  -'  » -" " » .  .  »    » <  » ».   .  . ...  . a...
Sandetone   *    !      « ».  «**»  ..«  .. ..^» IBI ..... .. ...l -. l »».,..^.«...
Coal       *    ~   .,,..,,..    .-

.. ... .«.. i fi
1 TP  1 
1<

3 * c
     3.B

     1.7

2 O
*0

      2.0

      f.J
% x

- - f ^""J

Sandntone, llght-<»cray to white (Horlxm B) -«"»»    »     
Shale* gray    ' -   '    <"    >          ,, .1 n. . i , ...,.,-...,... .  ,.,.. ' *" " mjf wf^ " 
Covered 1-- -r-. - -----    -- - --, -- - r , mi -    - - -     -i---   - . --.---- - ----
Sandstone, broun (base) "',.. !, .. . ..   -   -,..,.,,..-   .   ̂«.«^

"wr
^ ft
5^1
2 11  O

      3.3
     k.5
      1.0



Loga of core hole* drilled by Edna Coal Co 
Denver, Colorado, April * Kajr 1959

(plotted on plata 1)

Cert hols 1) SW^SWj 0ee. llf T. 2 M., R. 101 W.

Ground elevation 5,b02 ft.
2t*0 ft* coal at elevation of 5*3JiQ ft*
6*0 ft* coal «t elevation of 5,317 ft*

Core holB 2| SWjSVj aae* Ut t. 2 I.t R. 101 W.

Qroond alavatloii 5,391 ft*
3*0 ft* eoal at elevation of 5,395 ft*
(total deptfc of hole 13$ ft.)

Cora hole 3; $Z*± aeo* II* f« 2 1.9 ft. 101 V., ground elev«tlx» 5,125 ft.

Daaerlptioa Thickneaa (feet)

Earth and clay 11.0
Hard blue reek 30*0
Blue ahala 1.0
Coal b.O
Brovn ahal* t.0 
Hard bine abala vltii atreaka

of aaadatoaa 20.0
Soft ahala 6.0
Hard shale li.$
Goal 6.0
Brown ahala 21*0

Total depth 107*5



Core hola lij SW|in| sec. U, T. 2 N« 9 K. 101 W. f ground elevation 5f Til* ft,

Description Thicknesi (fact)

Earth and clay 20*0
Sandstona 2*0
Dark shala 2.0
Qray chala 3.0
Carbonaceoua ahala 1*0

	1*0
Shala 9.9
Coal h.O
Broun ahala *3
Sandatona k*9
Shala ?.$
Coal .5
Hard ahala 9.0 
Hard aandatona 5»0
Bark ahala 20.5
Sands tona »5>

fetal depth 91.1

Cora hola 6j SE^HWi aae. 11, t. 2 *.f K. 101 W« 9 ground dlavetion 5,lilO ft*

^ascription Thickn«a» (feet)

Earth and clay 15.0
Sh*l» 11.0
Sandy ahala and aandstona 3*0
Goal .t
Shala 13.0
Goal (St&ley bad) 8.5
Shala with atraaka of aaadstona 5*2

Total dapth 60.9

U3



Cora holt 7| Swj»wi MO 11* T. 2 I., X* 101 W.f ground election 5,U30 ft*
(U.O' belov bfija of Staley coal bad at thla location)

Description Thlckneas (f »«t)

Shala 10.9
Coal 6.9
Brown ahalt .1
Goal 1.9
S5ia2Ui 9.2  
Sandstona 2.0

total dapth 31.0

Cor* holt 1| X^SB| aw* 11, I. 2 I., R. 101 lf»9 ground eUration 5,362 ft.

Thicknaaa

Earth and clay 10.0
SfoaU 2*0
Goal «mi 1,0
Shala $.0
Coal JL
Shala> b«f
Coal (Staler bed) 9.O
Shal» 2.0
Coal a

Goal J.O
fiaodatooa 1*0
Shal* 1.5
Coal 3.5
Brown ahala .5
Goal .5
Brown shala 15»0
Gray ehala 10.0

Total depth 76.0



Cor* hoi* ?j $} **e. 3f T. 2 I., ft, 1C9L V«f ground elevation 5*527 ft* 

Description Thicknesa (feet)

Earth and clay 15*0 
SendUrton* 3*0 
Brow *b*l* 3.0 

, *oft
»hal* 7*0 

* hard 6.0
Alternating bed* *ftnd*tcn* maA *hal* 26.0
Coal 8.$
Sandatoa* 3*5
Shal* 11.0
Coal $.0
Broto shal*, botqr ! £
Coal 5.5 
Shal*t hard

Total d*pt* 102.0

Cor* hole 10| B| B**« 10, T. 2 I*, R* Id W., ground election 5,50k ft* 

Deacrlptioa fhlcka*** (feet)

H«0
Sandstone with *hale *treak* >0.0

8.5

Coal luO 4 
coal .2 i

Bony coal 2.0
Goal 1*0
Bony coal l*t
Coal 1.0

total depth 63*9



Core bolt Uf IrfJSWj 6ee. 10, T* 2 ff*f 1. 1GQL V., ground elevation $,7lU ft*

Descrlptioft fhleknesa (feet) 

Clicker and burnt rock Total depth 106*0

Core holt Uj * *  *?f *  2 **» ^ ^301 W,, ground  Uvatlon $f^2d ft. 

DeacrlpUoo Thlckn«»» (feet)

Brown «anl0ton« 12.0
Bltt* »hal« 1,0
Brows thai* 5*0
Goal 2.0
Brown vhal* with ooal str*«loi 5*0
Shala 7.0

	17.0
Shale with coal etreaka at top
JEAffrfr 2.J[

Coal 8.T 
Shale end «ends tone J5.6

Total depth S^.8

Core bole 3Jt| *l$lftf| »e«. 15, T. 2 I., 1U 101 ¥., ground eleration 6fl8k ft.

Deecriptiom Thickneea (feet)

m 10*9
Shale 3«0 
Sandy «h*le 10*0 
BroHa ehale t»h 
Coal 6.8 
Shale (coal  treetai at Ii3') 16.8 
Bony coal .2 
Coal 6.1 
Bony coal 
Coal
Shale .$ 
Shale end aandstoaae 18.0

Total depth 78.6



Cora hole 15j Kl|aK| e»e. 10, ?  2 B. f R. 101 W., ground el«ration 5,751 ft* 

Dascrtpticaa Thicknaaa (f«et)

9*0
Shal* 6.0
Sandatona 5*0
Shala 11.0 
Sand/ shale with coal *trec&* at 371 b*0
ShiOa li.O
Coal 1.0
Sandy ehala 26.0
CCBl *1
ShAla 6*0
Coal 1.0
Sh«la 33.0
Coal *1
Shalt 6.0
%^^awpa* , 4Mfc>

Shala 8*0
Coal t.O
Shala 7*0
Saixiatona 3*5
Goal 10.5
Shela, uandy 3U*J 
Sandstona and ahala 9-0
Co*l .1 
Sandstona and ahala 7*0

Total dipt*

Cora holfl 16| S^Bft see. 10, f. 2 H*, B. 101 V.f ground ftlevatiia $t?6| ft* 

Descrlptica Thicknaa* (fa«t)

12.0
Shala 8.0 
Brom shala with *tvaaks of coal U.O 
Shala 6.0 
Sandatona t$*0

fetal depth
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REPORT ON REFERRED FOSSILS

Branch, Denver Lab., D.S.G.S. 
Bld£. 25, Fedsml Center, Denver, Colorado

Stratigraphlc ranges Upper Creteceou* 
*

General locality! .Colorado' *  ' 

'Referred byi G. H. Horn, 12/28/59

.
Kinds of foasils: Mollueke

Quadrangle or ereat North Hsngely Coal Area

Shipment No.» CD~59-5>'C J. 
Oonaervation Division 

Seport prepared byj W. A. Cobban, 1/2C/60 Dote material received* Fall 1959
v -^ _

Stat«jr of vorkj Cocplete "
&,* '.. -
Report not to be quoted or pe rephrased in publication without © fin&l recheck by the 
Paleontology and' Stratigraphy Branch. .-.

- »v*. 
v  

i« * 
ife

« " -For the zonation of these lover Montana rocks, see the first part of 
this report (Thomburg area)*

Station 1 (TJSGS Masozoic loc. D2372). 500 feet north of J cor,
«nd 2li, T. 2 P., Rs. 101 and 102 V. Jfencos chsle, 280 feet belov base of
'TRiggrock'1 sandstone. Q. H 0 Horn and D. L. Gaekilla Aug* & Sept. 1959.

Cephalopod ,~.._........-"*,.«
Baculitee n. sp' (c) . '

» *"
Remarks:

This undeacritcd species is characterized by 
widely epaced fl&nk nodes. It nark^ a zone younger 
than the level of the Kcrcpoa sandstone and older 
than that of the Rirtrock sandstone* - ~-

?-

*

Unit 3 ( f-SC^ Msro-oic loc. D2373K SEi sec* 11, Sti-4 seer 12, 13% sec 13, 
and NE^ sec I/;. T. 2 K., R. 102 Vi 6 %saverde formation, from sh&le 90-rlOl* 
* set above the "R-'jsrwck11 sandrtone. G, K. Horn and D. L. Gas kill, Aug. and 
Stpt. 1959.

Inoceramua ap» 
_ -»   " "' 
Ce^halcpod:

r*. 3?

\

*- "i
>^i'

*'n 
'W

\ "^^f^S^S
v *^- g,

^" -, : 

*> « ,-



-  .-   
Onit 5 (DSGS Mesoaoie loo* D2374). Sane locality. . Masaverda formation, from
ehele about 130*140 foot above the "Rimrock" sandstone  J. H. Horn and D. L/ 
Ga*kill, Aug. and Sept. 1959.

,
Cephalopodt ^

Eftculiteg n. sp. (B?) -

'  Thase specimens are too feu and too poorly 
preserved for positive sp&cific determination. They 
are either species E cf F, but most likely S.

7 (USGS Magozoic loc. D2375). £ame locality. Ma&Rverde formation , from 
Shale 220-276 feet above ̂ Rimrock* sandstone. J» H. Horn and D. L. Gas kill, 
Aug. and Sept. "1959*

"r   / > Pelecypod:
*  - Inoceramug ep. (discarded)

C«phalopod:
Bg.culites n. sp. (F?) '   . ! ?

   ».'  ......
+

.Quit 15* Same locality. Prom interbedded shale and sandstone 336-344 feet above 
 Riarock11 sandstone. - ' . - *   ' r

  . Fenarke:
These fragments of a brackish-vater oyeter have 
been discarded.

Ihit 23* Same locality. From a 3-foot ear.dstone 394-397 feet above rWrrock* 
sandstone.

F5sh bocec (di»^

[ m.,±a.C<M
F v. L $



*  I * . r (

f

O..NO. 4741

(1) Bute . .CtoXfiM&L.......

(6) Sample of JULtL\BKiAOl

(7) Method of Mmplluff .. . StftfldATd

UNITCD STATES 
DEPARTMENT Or* THE INTERlSJlC 3^

 UVICAU Or MINES *

U. 1 Gtolcsksi Surw ^ --?*'+» 
F-SAMPLING REPORTMMn UH N,, u-jjuj

Mine *hifcft 
alvwr 
Ortvity

w
(2) Cvuutj Ri.O Bl*4$*.. . (3) Town

CO*1 (A) An»lj.U df*irtsl PrOXlJMtt 101(1

(I>_Mrfb» If OtlMT tb*B MwUrd)

i«>.uion in mine ... Second NoriJb Itntry 30* tnby Main 3lop«.
(DhOJMMN MM! dkwtio* tr-ni op_M4f« LMmt* vltk I»|IM<

to rib, to*-, pfltor.  traoon*.  otry. Me.) 

(  Oo-O, dry or mout ......

(V) 1Q/JL5
fOfMinnl

, IV.

(11) GroM wt.. lb>. ....50
.T 3 .- »"»pteeutl

r«unpUuc)

(12) Ni-t wt., lh«. 3-JL/2.. ..-.

flaaple from frech or weathered ooal

BOO/ .....

(Uj Dimw ilftU or roof coal

at) Floor .. Shalt-hard

(Kted Hkd qt-Uity)

(Kind. Mil or h*rd. Maooth «r rn«wb) 

(17) Vertical depth from *urfaor tu poiot of u.mplinp. fort $00

N*. i.

i Coal 0

2

3
*

!

. IM

6

i '"' '"' """*
No

10

KBTTIUN iir USD rr IM.

1
  1 

I
1

11
;

i
J . =«

&

A

 

«

i
a '. .. -. . ... .. .. . ... ........ - {

;
  . : .... ... . ...........

12

13

14

15

16

-   . "
 

ToUl thiokneM of bed......

1
1
1
1

1
1
1
 

*

*

.
d.

1 !

. .... ..I' ThickneM in Auaple....... B d. ....

(IS) Excluded from eampk, marked X,  action No*.

Abo«« WormftUoB copied from B o«rd bj

JU J_O.Cf21IAtlkjL OOee -^



« ' ?

 I

Operator _

G-CO AI^ARALTSB 
Coal - lib. Can No. .

............ ........ Mine

- County Rio a2AnCO Bed. * *"" "" "

{location in mine .. /AJCf 

Method of umplinf 

DaU of aampling ...

K9.rt&...*atrT ̂ 19 ?..A»>T..^a...^». ?.......... .....  

.............. Groe« weight, Ibe. ..5.Q..... Net weight, gram*
' ^-.- : _v

Bate of L*b. ampUng ...iiA/^....... Date of analjste .........

B/t»f"*f. or U. S. G. S. Motion

  *  *«- 2.9

! 
i

i

Br

8

H5**^

Volatile matter....  _/_..

rii^ni carbon. ...............

AA f'
-

Hydro«n*

Carbon

jKtrogen. . .

Silphur ......... ......... ..

jtifli ihMmal unite.

....C0^^5^..-. ........ Collector .OJ*»*..*» *f.9<^*«^................ ...
HlBiiaj^ ^ngln«*r

COAL
- (Air dried)

t.,2
1

51.9

......... krl.......

COAL

10.4

34.5

50.5

4.2
 

100,0 100.0

J

.

1130Q- -

'[ Initial deformation temperature...JZ^10   .... 
[j Softening temperature. ........ 2iBQ. .....
it Fluid Umperature.............-...-...  25-70........

COAL
(Ifatotunfrw)

?«.?

5«.6

.. .....4.7..... .....

100.0
 Y*

V*
i

"

 

114SQ

^ OOAt

-

40.7

5tO

100*0

"^^J
L Qa^x^'  "      

 6 -
a

1149Q....... .

ApptrtM Specific Qrarity 1*33

(Signed)



t -
HO

(k- Co^ty ........ . . . ........... (3) Town .r..TT* .'*:............ (4) Miue .7T

., 3., I.t.u. f 4 F*0

f DMcrtte U otLw tfauj  :*o4«nl)

(Dteuao* uid (Unetloo from opMUDf

2/20/5J
to rib, room. pOlv. mtroum. utry. «to.) (Of

254 Co^l, dry or moUt........ .r........ .... (11) Grow wt.. Ibn. (12) Net wt., lb .

Sample from fresh or weathered coal

(Kiod aod qoaUty)

...»...._.
(Dvcriptioa ud thlckM«)

(16) Draw slate or roof coal

(Kind, aolt or bard, moolb or roach) 

(17) Vertical depth from surface to point of sampling;, feet

v>

1

2 

3

5 

7

?.
9

f<mff>t ->r BSD

Coal

 

FT

7

Ins

? I/a
........ j

No

10

"

12 

13 

14 

IJi

16

T 

T

Pmcrnon or BED

 

otal thickness of bed........... ...... .......

hickness in sample... ... .

rr

.

\

In.

i «i

 :

(18) 

(1»)

Excluded from sample, marked X, section No*. ....

Bend analysis to ...U«.S«-0-»S«-. *-UAb»-. (20) Collector ^ X . fcissflOff Istll I) Office . ...Pf.ftf t?j|.

,
' Above information copied from B card by ................ ..3,« sVaD^-. _   ...... on tfff ftP h Jl j _ .., It __ 53

».».   *!   ! ? rvivTiM  rnot



:';t OF *rx

HO........: _. .. G~COAkANAlYSIS JLEJORT
c . .
BwapS* of  ___.  M<

(Xf

BUU

Town

County .-_

to** fvwLocation in mine

hod of aaxnpling _ ...*.^^............1......,___.......... Gron weight, Ib§. _____ Net weight, grams

3/M/HP-te of sampling ...L.......... DaU of Lab. sampling

', .TffTor U. S. G. S. section ..¥.!*?.? *?................. Collector ....?*?*.*

AA-MT Lam

\

\'

Br

Moisture. _______ .

Volatile matter

Fixed carbon..., .., ..,, .

Hydrogen../* ! .. ___* * 

Carbon.. .. ____ . _ .

Oxygen .....................

Sulphur _____ ..__.... 

itiih thermal unit*. ....

Oouu.
(Alr«rUd)

, -

 

: Initial deformation temperature.... _    .. __

I Fluid temperature..  ..--. -...-.   .    

Owx

u.t
*.*

*w
4*1

IM.t

,^_

__1MHL__

OOftL

4i.a
».*
i.*

1*0.0

.,

__.JUfflML_._

(M-^JSS^^

U.7
5>.)

100.0

t

.»

UJM

*  
Jl, Xf» tSigiMd) W+

 r? litea tt to



Pttrm C 13ft

Can No. 562

UNITED STATES
DEPARTMENT OF THE INTERIOR 

BUREAU OF MINES

F SAMPLING REPORT Lab. No.

(I) State (2) County (4) Mine
(Port offlca) 

(5) Sample of .___.Jf ^^_________________ (6) Analysis desired ...~ .*^ L*_______1____________

Channel sample of weathered outcrop in dry stream bed(7) Method of sampling ..

(8) Location in mine __.

(Describe If othar thin standard)

(Distance and direction from opening. Locate with nepwt

,60
to rib, room, pillar, alroourae, entry, etc.) 

(10) Coal, dry or moist ___,.~£f._._. .

(13) Sample from fresh or weathered coal

(14) Eoof ___.___.. ..-.-  -     -

(15) Draw slate or roof coal         

(16) Floor ____. _ .._________ 

(9) Date   £/_ *«?-... .  .-. .., 19J
(Of sampling)

 .... (11) Gross wt.f Ibs.  _- -   ._-_.-__._. (12) Net wt.,
(Bampfe cot)

Weathered
(Bampto maUad)

(Kind and quality)

(Description and thicknm)

(Kind, soft or hard, smooth or rough) 

(17) Vertical depth from surface to point of sampling, feet      .  . .. . . ....

No.

Xl 

2 

3 

X4

*5 

X6

aci

Z8 

9

BBCTIOH or BKD

ShalCj, carbonaceous

Coal

Coal, lignite

Sandstone

CCQ!

^al» .   . .... . __  

..SJtiale^...gray.. ..... . .....

Ccal« lixTiitic? flp<i
shaly

FT.

3
1

3
1

1

4

1

Im.

0

6

0

0

*

2

0 .....

No.

10

11

12 

13 

14 

15 

16

T( 

T

BKCTKW or BKD

1

otal thiekiMfls of bed ... ..... ____ ..

hir.Vnfm in nunple

FT.

Ir

1KB.

6

(18)

(19)

Excluded from sample, marked X, section Nos. -1».- Zf» -5-» U^. 7-»- 

Send analysis to ._ U« S   G *S*     .. (20) Collector .JD*.. (21) Office

Above information copied from B card by on ____ 60ifij

GPQ I1C70*

ff*



o
UNITED STATES

DEPARTMENT OF THE INTERIOR 
BUREAU OF MINES

Test No. _______ 

Sample of ___?O*J___

Operator ______.

State mC_olo_ra£$_

G-COAL-ANALYSIS REPORT Lab. No.

.. Can No.

Mine _______________

I 
.. County M*L_Bla:|lC& Bed -.  .. . _..      .   .

f..lTjL..f-..2.J.tJ..1|t.§._Wl..JI.AA..4t;h.FM

Method of sampling
*

Date of sampling .

kfcjq^ section _.__

.9Ai_t^.r^__jUl..^^._J».tj^jaj!Pi_l>ed

._____.___ Gross -weight, Ibs. _____ Net weight, grams __ 

Date of Lab. sampling _jQ/l6/6Q__ Date of analysis ___ 

Collector _ 1L

Ara-DBT Loss «ajh

t
1

^3

1

Ultimate Analysis

Bri

£* 

1*s*
fc,*.

Moistnirft

Volatile matter __ _

Fixed carbon

Ash .__.._______. .

Hydrogen ,
 f 0

Carbon _ ... ...

Nitrogen. . _ _ _

Oxygen . _ ..
 ^ ^j

Sulphur »_.__ _ , _ .x 

Ash   .

tish thermal units...... .. ...

Initial deformation temp 
Softening temperature-­ 
Fluid temperature..

COAL 
(Air dried)

8,7

30.*

£9*a

___3USL-- 

100.0

1*0

_62?0   

psrat.Tirp!

   __   _  

COAL 
(As received)

9-0
30-3

£8*9

________5UL_-

100.0

- '«./   r. .
" ' ' -   *

.. _ -l*ft

.  «62iWX  -

COAL 
(Moistarefree)

i

33*3

31,8^^ » ^-* Wi ^^^

^..a.. .
100.0

1.1

£860

COAL
(Moisture an 1 ash free)

- $1^2

%8,a

100.0

,"-4 * ., -

4

1^

-105^0

Date (Signed) Key
Chemisi

10 Ttia report to la a public ffie fai the Boreaa of Mine* and It to not to be need, in foil or in part, for adrertiain£ or Mice promotion pnrpoacB without
permiMion of the tHrector of the Bureau of Mine*  . .. «oVDiii>Eirr MIITTIH OFFICE 16 S32O4-1



* 0 188

Can No.  ...1711"

UNITED STATES 
DEPARTMENT OF THE INTERIOR

BUREAU OF MINES

F SAMPLING REPORT Lab. No.Xfc-J$7651  

(1) StateCdoradO   ------ (2) County JilQ...Bl&n£O._ (3) Town....

(5) Sample of ______CO&l___-___________ W Analysis desired _____'

(7) Method of sampling CfYftfiriC'A  S^Jr^rT.^ fr^-T^

(8) Location in mine     _             -   

(4)

_£ully-a£~a-
escarpoient face

(Distance and direction from opening. Locate with mpeet

to rib, room, pillar, airoourae, entry, etc.)

(10) Coal, dry or moist.._Dry       (") Gross wt., Ibs. .    ....... .. _.... (12) Net wt., Ibs. J
* (Sample eat) "

(13) Sample from fresh or weathered coal      .

(14) Roof ___ . .   .-.  _.    .   

(15) Draw slate or roof coal  

(Kind and quality)

(Description end thirknaaj

(16) Floor _.
(Kind, soft or bard, Bmootb or rough) 

(17) Vertical depth from surface to point of sampling, feet  ,      -..................

No.

I1 

2

4

I5

I6 

7

8 

9

BXCTIOH or BCD

- Gray Shato

Sbai*. eealy

t»Oflt*'

JJtjiSj.S* C^Lt^C/wOSC fcO \15 

jt\~. "^Coai

FT.

3

Im.

1
Jfm

f
X

5  

e . .  

No-

10 

11 

12 

13 

14 

15 

16

S«CTK>N or BID

Total thickness of bed................... ....

Thiftknem in Mrnpfo

FT. IKS.

 

V

(18) Excluded from sample, marked X, section No*.

(19) Bend analysis to .____.__

.».    ̂v    ̂

(20) CoUector^...^^.^.^^^........ (21) Office

Above information copied from B card by _  .., ...... on __

CPO t!67O9



1SK3) UNITED STATES
DEPARTMENT OF THE INTERIOR 

BUREAU OF MINES

Test No. _.__ .__ 

Sample of ____._?_?*?.t

G-COAL-ANALYSIS REPORT 'Lab. No. 0-87651

Operator ____________________________ Mine 

State _______C_OloradO_____. County

... CanNo. _

Channel -lanplc fron expogure in dry gully of m steep egcan>>
 exit fac*

Method of sampling ___ ___._ _ _____     _____ Gross weight, Ibs. _____ Net weight, grams __Zi3_2Lf 

Date of sampling ...7/I5/5&    Date of Lab. sampling ____8/_t£/_50___ Date of analysis ______...__ 

U. S. G. S. section -JLM.JL*-&jLJSu*    CoHector _____P_*__

Ar^DBTLofls ^^

I

Ultimate Analysis

Bn

v.fc

?! **

M nistiira  

Volatile matter _

Fixed carbon _____   

Afh _-__.____ _ _

TTyrlrncrfin
 7 o

Carbon _ _ _ _  

Nitrogen ______ _ __ .

Oxygen _ _ _ _ __ _ / O

Sulphur _ _ _ __ _ _

A&

itish thermal units........   .

Initial deformation temp< 
  Snftpming temperature ..

COAL 
(Air dried)

11.6
33.8

38.0

._.___._l ^_ ___ __

100*0

1.0

7890
>rat,iirp.

Fluid temperature. _ . ......... _ . ____

COJLL
(As received)

13*3

33-2

... . 3r__2. .
._______l6.3-___.

100.0 '

l-»£

... -.77*0.

COAL 
(Moisture free)

?8.2

_._______A5_LflL_. _ . 

lJEt.8 __

100.0

-

1*1

8030

COAL 
(Moisture and ash tree)

*7.1

52.9

100.0

-

_JL^

10990

Date  September 12 f 196-0- (Signed)
Chemist

Th_i report fai In a public Ble in the Bureau .f Mine* and It U not to be naed. In full or in part, for adrerti-inf or aalea promotion pnrpoaes without
peraiaakm of the Director of the Bureau of Mine* o. «. covauuNarr nurrue OFFICE 16 3.204-1



< ju  j UNITED STATES
DEPARTMENT OF THE INTERIOR 

BUREAU OF MINES

Test No. ___________

Sample of _____Sj5_3_i

G-COAL-ANALYSIS REPORT

.. Can No

Operator ___________________________ Mine 

State __..?.C>iO|!a4o____...... County _RiO._BlanCO Bed

Town

Method of sampling ______________________ Gross weight, Ibs. _____ Net weight, grams _____??_? <

Date of sampling  1/jL5/6tQ. ____ Date of Lab. sampling -S/_t6/6l-l ___ Date of analysis __________________

«rU. S. G. S. section .....I!* JI_.._Cj..__5L_L_..._ OjUector __ B. I..

AIB-DBT Loss fc£T

V

Ia

1

Ultimate Analysis

Bn 

»*fe]s*.«-
t

Moisture _ __ _ __

Volatile matter ____________ 

Fixed carbon _______________

ApH ..._____....______

Hydrogen

Carbon _ _

Nitrogen.. _   __   _ __

Oxygen _ _______
mf C?

Sulphur _______ _ .

Aph   - -

tigh tjip.rmal unite,, _

Initial deformation tempt 
Softening temperature .... .

COAL 
(Air dried)

$*$- - -

28.1

.-SJ-LI
_______ 3**5- ______

100.0

_jr

.. _£S20_ -

irafairfi .._.._._

Fluid temperature.. _ .... ___   . _   .___

COAL 
(As received)

.... --3,e .
28.0

aj^a
.... ..Ami -

100.0

............ __£!___

_.   s&ga..

COAL 
(Moisture free)

51-O

?1*O

_ _.___ M-CL---------

100.0

-7

--6310

COAL 
(Moisture and ash free)

50.0
50.0

100.0

1-fc

101 Bo

Date SgptipTr.be r- (Signed) Roy
Chemist.

J O Tbfai report to la » ynbUc file ia the B-reaa of Mine* and it la not to be used, in foil or In pert, for adrertisinf or salefl promotion purposes witbont f -- -
permlwion of the Director of the Bnre-o of Mine. u. *. eoroMunn wnrri-s OFFICE 16 5&ZO4-1 ^^-^



-«*t«rm

Can No, ..9202.

UNITED STATES 
DEPARTMENT OF THE INTERIOR

BUREAU OF MINES

F SAMPLING REPORT Lab. No.

Kear V 1/4 cor«,
-».--3!*J(1) State   .C-QlOraCi.CL-.   . (2) County ..JElQ..jBlaaff.C... (3) TownSBCj»  7-».--!*JtN«.(4) Mine

B.ldH£!$th P.M.
(5) Sample of ..   .Coal                        (6) Analysis desired J?T-OX...  - ... .   ... .... ...    ._ _._.,. .

(7) Method of sampling ....<^a30nsl..^ajSple..^r!Qm..JShallQl!C. .r£ad..C.Ut-___._-..._...__.__.--_____
(Describe If other than standard)

(8) Location in mine   _  

to rib, room, pillar, airoourae. entry, etc.) 

(10) Coal, dry or moist _ 

(13) Sample from fresh or weathered coal  -VJJ

(14) Roof  .._ ._  .   -

(15) Draw slate or roof coal

(Distance and direction trom opening- Locate with raqpeot

....... (9) Date ..__.7/l£......___. 19-60
(Of sampling)

(H) Gross wt., Ibe. _._._.____ ____________ (12) Net wt., Ibe.
(Sample cat) \

(Kind and quality)

(Description and thickness)

(16) Floor  .
(Fond, aoft or bard, smooth or rough) 

(17) Vertical depth from surface to point of sampling, feet .    _  __  ___ _ __ _

No.

1 

2 

3 

4 

5 

6 

7 

8 

9

SECTION or BED

C-QdJL

FT. INS. No.

10 

11 

12 

13 

14 

15 

16

T 

T

SECTION or BED

otal thickness of bed  .  __ .... .....

bickness in sample _________ '. .... ...

FT.

 

INS.

2

(18) Excluded from sample, marked X, section NOB.

(19) Send analysis to .--..C..    .-. .. (20) Collector - Office -

Above information copied from B card by _.

6PO 916706



\
Tartn C»-tat»

Can No.
COM

UNITED STATES
DEPARTMENT OF THE INTERIOR 

BUREAU OF MINES

F SAMPLING REPORT Lab. No.
C-S7653

- (3) To 

(5) Sample of -_..._ ..Z^~-_____________-____ (6) Analysis desired ...

(7) Method of sampling _

(8) Location in mine .._

Mine

(DeMrtbe if other than standard)

(Distance and direction from opealnf. Locate with respect

7&|___. ,,,60
(Of sampling)

(9) Date
to rib, room, pillar, alrooune. entry, etc.)

(10) Coal, dry or moist _.   '__!?_-.__.-.._  (11) Gross wt., Ibs. _.. __._._______._.-.. (12) Net wt., Ibe. ... f.______
(Sample oat) (8*mpU nulled) 

«* --*- -    - -* 
(13) Sample from fresh or weathered coal  ___.

(14) Roof -__. _._ _     

(15) Draw slate or roof coal

(Kind and quality)

(Description and thicknew)

(16) Floor
(Kind, soft or hard, Bmootb or rough) 

(17) Vertical depth from surface to point of sampling, feet        ....__.____.

No. BICTION or BID Pr. Im. No. SECTION or BED FT. 1X8.

1.

.3. 

.A.
Coal

10

11

12

13

14

15

16

9 Seal

IX-

*..

.£_ Total thickness of bed.. 

Thickness in sample. .

(18)

(19)

Excluded from sample, marked X, section Noe. __3 _ t'-'t?*^ ? 

Bend analysis to __U*__.£*__jG^-£»-__~-~ (20) Collector .. (21) Office -

Above information copied from B card by _.__ on  .:

©
6PO 916709

h



IlBrpL6tl;H)r IMS) UNITED STATES
DEPARTMENT OF THE INTERIOR 

BUREAU OF MINES f

Tost NO. _____ G-COAL-ANALYSIS REPORT
Sample of __xO_|l________________________________ 

Operator ____________________________ Mine _________ 

State _Col<3(3raw3jO|_____ County BA&_J31&XIC& Bed ______ LL_I 

Town ___?._ ljfe.J|ie.C^.15.t_.T^__2..-N,^.jR_a^

-W.e.a1bhered_.e^pja5.ttre..

Nn 8Q66

Method of sampling ______________________ Gross weight, Ibs. _____ Net weight, grams _ 

Date of sampling  _ 7/13j^60    Date of Lab. sampling ft/16/6^_ Date of analysis

U. S. G. S. section __ _-0-»__SL»-0.*-£*__ Collector T> t TTt Qftgfelll____-__-

A]

 S

!
=
i
-

CO
H> 

t

i
P

[&-DET L>OS3 Ol

Moisture ___ >_____ _    

Volatile -matter _

Fixed carbon. _ _

Ash .  ___    

\         

Carbon _ _ _____

Kitrogen_  _ __ _ _ _ _

Oxygen  _..__ __
mr G

Sulphur _ _    .   

Ash.  -_        .

COAL 
(Air dried)

7-2

.... 32*fi___

.  35*1- _ .

100.0

xa

COAL 
(As received)

7-4

32.7

£^X» »a

1OO.O

1-3

COAL 
(Moisture free)

-3ZJL

37.8 --*  £jp | v w

100.0

JU*

COAL 
(Moisture and ash free)

lift ^
t< * 

51 ,7- jr**+ 1

100.0

1.9w ^

British thermal units. _ L ... -7300-

Initial deformation temperature. 
Softening temperature_____ 
Fluid temperature.. _______

Date  _ S gp teakg-?--

Jo

(Signed) g^-jg-,- Abornethy-
Chemist. 

This report Is in   public file in the Bttremn of Mines aad it is not to be used, in full or in part, for advertising or sale* promotion purpose* without
permission of the Director of the Bureau of Mines 0. «. COVEKN-EHT miirriiiaorricc 16 ssate-J


