
Coal  Exploratory  Drilling 
in  the 

Datil  Mountain Coal Field 

by Stephen J. Frost,  David E. Tabet  and  Frank W. Campbell 

Open-File  Report 111 

New  Mexico  Bureau of Mines  and  Mineral  Resources 
1979 

T h h  report  is the  reault  of a cooperative  project   funded i n  

part  by the   Geologica l   Dfvie ion of the  U.8. GeoloI i ca l  8urvey  

under  grant 14-08-0001-6-626 



COAL EXPLORATION DRILLING IN THE DATIL MOUNTAIN COAL FIELD 

hY 

Stephen J. Frost 

David E. Tabet 

and 

Frank If. Campbell 

This report is the result of a cooperative project funded i n  
part by the  Geological Division of the U.S .  Geological Survey 

under grant 14-08-0001-6-525, 



I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ABSTRACT 

Coal  resources of the  Datil Mountain coa l  f ield are 

poor ly  known.. Small mines in coa l  Canyon, near .Ri ley,  

and a t  the Hot Spots mine have  produced  about 900 tons   o f  

coal. Five  twinned  holes were drilled by t h e  NMBM&MIi 

d r i l l  r i g  as directed by the a u t h o r s ,   i n  the Riiey,  . .  
Bonnie  Canyon,  Pueblo Viejo Mesa, Wild Horse Canyon,.and 

Pasture Canyon quadrang les   t o   eva lua te   t he  coal beds on 

a r e g i o n a i  basis. . .  

The coals pene t r a t ed  are i n   t h e  Dllco Coal Member of . . 

the Crevasse Canyon Formation. Most of the  coal beds 

encountexed. were 1 to 2.5 f t  t h i c k  but   one 4.0 and.4.3 f t  ' th ick  

seams were penet ra ted .  The coals   analyzed are h igh -vo la t i l e  

A bituminous  coal wi th  11,725 t o  12,646 Btu/lb, ash of 8.85 

t o  i6 ;36 percent ,   f ixed  carbon of 42.30 t o  47.58 percent ,  

and s u l f u r  of 0 . 5 1 t o  2.75  pexcent. 

This  pre l iminary   survey   ind ica tes  there is mineable 

coal. i n   t h e  Crevasse Canyon Formation i n   t h e  Datil Mountain 

coal f i e l d .   ~ u c h  more geologic  mapping  and more d r i l l i n g  

is requi red  to proper ly  assess the 'coal resources. 
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INTRODUCTION 

Purpose  and  Scope 

The pu rpose   o f   t h i s   p ro j ec t  was twofold: first,  t o  

obta in   p re l iminary   in format ion   about   the   s t ra t igraphy  of  

the Mesaverde  Group a t  f i v e   s p e c i f i c  sites: second, t o  

obta in   an   ind ica t ion  of the   qua l i ty   and   quant i ty   o f   coa l  

i n   t h e  Datil Mountain f i e l d .   I n  the spr ing   of  1979,  t h e  

New Mexico Bureau  of Mines  and Mineral   Resources   dr i l led 

5 twinned holes i n  t h e  Datil Mountain c o a l  field. A t o t a l  

of 915 f t  of   rotary  and 9 3  f t  of core d r i l l i n g  was completed 

i n   t h i s   p r e l i m i n a r y   p h a s e  of t h e  study. The drill sites 

were widely  spaced; some reconnaissance  geological  mapping 

was done t o  select  si te loca t ions .   Fol lowing   the  mapping 

and dr i l l ing ,   p roximate   and   u l t imate   ana lyses  were performed 

on coal   samples   taken  f rom  the  cored  intervals  by  Hazen 

Laboratories  of  Denver,   Colorado.  This  report   presents  , in 

de ta i1 , the   in format ion   ga ined  i n  t h l s  prel iminary  s tudy.  

Addit ional  work n e e d s   t o  be done i n  the Datil  Mountain c o a l  

f i e l d   t o   g i v e  a more comple te   p ic ture   o f   the   reg iona l  

s t ra t igraphy  and  t h e  c o a l   p o t e n t i a l .  

Only four   of  these ho le s   pene t r a t ed  enough c o a l   t o  

warrant  the i r  being  cored.   Cut t ings from a l l   f i v e   r o t a r y  

holes  were c o l l e c t e d   a t  5 f t  i n t e r v a l s  and descr ibed 

(Appendix 1 x 1 ) .  Only t h e  t h i c k e r  c o a l s  were cored,  however, 

recovery on these was somewhat poor, due t o  breakup of t h e  

c o a l   i n   t h e   c o r e   b a r r e l .  A l l  f i v e   h o l e s  were geophysical ly  

logged,  and  coal  thicknesses were picked  .from t h e  logs .  

1 
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PREVIOUS INVESTIGATIONS 

G.K. Gilbert (18751, a member o f  the  Wheeler Survey, 

visited this r e g i o n   i n  1873 and  published a r e p o r t   d i v i d i n g  

the rocks i n  the area i n t o  Cretaceous and  overlying red c l ay  

and  t rachyte .  H e  n o t e d   c o a l s   i n  the Cretaceous  sequence ($?is .I.).., 

I n  1899,  C.L. Herrick (1900) made a journey  through 

t h e  Datil Mountain  region  noting the ex i s t ence  of ' l i g n i t e s "  

i n  t h i s  region  and  quest ioning their age. B e  c o r r e l a t e d  

t h e   l i g n i t e s   i n  the nor the rn   po r t ion  of t h e  'field w i t h  we 

Fox Hills formation.-..He .also noted   the   p resence  of-,red 

Tertiary un i t s   o+&rfy inq  t h e  Cretaceous  uni ts .  

2 
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D.E. Winchester ( 1 9 2 0 )  made a de ta i l ed   s tudy  of t h e  

;1 resources  of northern  Socorro  County i n  1913  and 1 9  1 4 .  

He d iv ided   t he   Cre t aceous   i n to   t he   fo l lowing   un i t s   ( i n  

ascending   order )  : t h e  Dakota  Sandstone,  the  Miguel  formation, 

and t h e   o v e r l y i n g  Chamiso formation. H e  descr ibed  two 

sandstones  in   the  I r l iguel ,  a lower sand which  he named t h e  

Gallego sandstone and  an  upper  sand  he named t h e  B e l l  Mountain 

sandstone. He also named t h e   o v e r l y i n g   T e r t i a r y  Dat i l  

Formation  which  consists of conglomera tes ,   sands tone ,   tu f fs ,  

and r h y o l i t e s .  

Reconnaissance  reports on the   s t ruc ture   and   red   beds  

i n  New Mexico by N.H. Darton ( 1 9 2 2 ,  1928)  covered  part  

o f   t h e  Dat i l  Mountain  region.  Darton  reviewed  Winchester's 

work on t h e  Triassic and C r e t a c e o u s   u n i t s   t h a t   c r o p   o u t  

a long   the   upper  Rio Salado. 

W.S. Pike ( 1 9 4 7 )  c o r r e l a t e d   t h e  Maricos Formation  and 

t h e  lower Mesaverde  Formation u n i t s  of t he   sou the rn  San  Juan 

Bas in   wi th   those   o f   the  Dat i l  a r e a ,  and he discarded H e r r i c k ' s  

"Fox Hills l ign i t e "   and  "Yellow  sands of t h e  Upper Fox Hills" 

terminology. He also  dropped  Winchester 's   Miguel  formation 

and  reduced  the Chamiso fo rma t ion   t o  a member of t h e  Mesaverde 

Formation. , 
The P u e r t e c i t o  15'  quadrangle was mapped by W.H. Tonking 

(1957).   This work d e a l s   w i t h   t h e   g e n e r a l   g e o l o g y   o f   t h i s  

quadrangle  and  introduced a new formational  name, t h e  La  Cruz 

Peak Formation for the  sequence of shales   and  sands above 

t h e  Tres Hermanos Member of t h e  Mancos Shale .  He as s igned   t he  

4 
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c o a l s   i n  the area t o  t h e  Crevasse Canyon Formation. 

D.B. Givens  (1957) mapped the  Dog Springs 15' quadrangle 

immediately t o  the  west of the Puerteci to   quadrangle .  H i s  

measured  sections show some c o a l s   i n  the Crevasse Canyon and 

La Cruz Peak Formations. Willard and Givens (1958) mapped 

t h e  Datil 36' quadrangle   but  did not prepare a r epor t  on the 

s t r a t i g r a p h y .  

Dane, Wanek, and Reeside (1957) r e in t e rp re t ed   Winches t e r ' s  

B e l l  Mountain  sandstone  and Chamiso formation as an upfaul ted  

r e p e t i t i o n  of t h e  Gallego  sandstone  and the  upper   par t  of 

the Miguel  formation. They r a i s e d  the Gallup from a member 

to a formation  and xestricted.the Gallego t o  the upper  sandstone 

of the Gallup. They also proposed the name D-Cross tongue 

of the  Mancos for t h e  175- f t   sha l e   un i t  below the Gallup 

Sandstone. 

R.W. Fos t e r  (1964) reviewed the subsurface data of t h e  

Catron  County  portion of t h i s  region  and  pointed out t he  

most f a v o r a b l e   s t r a t i g r a p h i c   h o r i z o n s   f o r   o i l .  H e  noted 

the   p resence  of some c o a l   i n  the Spanel and Heinze #1-9609 

Wells (sec. 19, T.4N., R.9W.# NMPM); however, accu ra t e   t h i cknesses  

were not   given.  

C.H. Maxwell and S . L .  Moore, U . S .  Geological Survey,  have 

mapped t h g . n o r t h e r n   p o r t i o n  o f . & h i s  f ield.  Only p a r t . o f  their 

work has  been aab,Li,shed a t  &is time (MaxxaJ.1, 1976a,b) .  

C.E. Chapin  and h i s  s tuden t s  (1979) have  done  considerable 

work i n  the e a s t e r n   p o r t i o n  of the  field: Their work inc ludes  

detailed mapping of a number of quadrangles.  Chapin is 

cont inuing  his work westward i n   t h i s   a r e a , .  

5 
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S.C. Hook, NMBMFxMR, i s  cur ren t ly   working  on Late Cretaceous 

marine s t r a t ig raphy   and   pa l eon to logy   o f   t h i s   r eg ion   w i th  

W.A. Cobban o f   t h e  U.S. Geological Survey. 

Locat ion  and  Accessibi l i ty  

The D a t i l  Mountain c o a l   f i e l d  i s  located i n   w e s t - c e n t r a l  

New Mexico cover ing  more than  765 sq m i  in   Socorro ,   Cat ron ,  

and Valencia Counties.  The f ie ld  is  bounded on t h e  east by 

t h e  Lucero u p l i f t  and  Ladron Mountains, on t h e  west by t h e  ' 

North  Plains-Malpais area, on the   no r th   by  erosion from t h e  

main p a r t   o f   t h e  San Juan Basin,  and on t h e   s o u t h  by t h e   t h i c k  

T e r t i a r y   v o l c a n i c   b l a n k e t   t h a t  forms t h e  Dat i l  and  Gal l inas  

Mountains  (fig.  2 ) .  

The area can be reached  by  various  unpaved  county  and 

ranch  roads  leading  f rom 1-40  on t h e   n o r t h  and US-60 on 

t h e  souCh. Inclement weather   hinders  access considerably.  

A paved  road  from  Magdalena t o  t h e  Alamo Reservat ion i s  

schedu led   fo r   comple t ion   i n   t he   nea r   fu tu re  and  would provide 

good access t o   t h e   c e n t e r   o f   t h e   f i e l d .  

Geography 

The f i e l d  lies on the   southern   edqe  of the  Colorado 

Pla teau  physiographic  province.   Cenozoic  deformation, erosion, 

and volcanism  have   produced   s ta rk ly   beaut i fu l   l andscapes .  The 

region is one of canyons, mesas, and  mountains. 

6 
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Elevations  range  from  5,530 f t  (1,691 m)near Riley  on 

t h e  east end of t h e   f i e l d  to  9,555 f t  (2,922 m) i n   t h e   D a t i l  

Mountains i n  the central p o r t i o n   o f   t h e  f ie ld .  Much of t h e  

Cretaceous rocks of t b  region are obscured by t h e   T e r t i a r y  

volcanics .  The combination of Cretaceous sandstones, shales,  and 

s i l t s tones  wi th  the Ter t ia ry   vo lcanics   p roduces  a r a p i d l y  

changing  topography. 

The Continental   Divide,  a t  an   average   e leva t ion  of 

7,990 f t  (2,443 m), r uns   t h rough   t he   f i e ld   s epa ra t ing   t he  

surface drainage  between  the  Rio  Salado  to  the east and 

t h e  L i t t l e  Colorado t o   t h e  west. No pe renn ia l  Streams 

o c c u r   i n   t h i s   a r e a .  

Most of t h e   f i e l d  i s  in   the   upper   Sonoran  f lora l  l i f e  

zone,  which a t  t h i s   l a t i t u d e  is between 4,000 f t  (f,223 m) 

and 7,000 f t  (2,140 m) i n   a l t i t u d e ,  and rece ives   an   average  

annua l   p rec ip i t a t ion  of between 1 2  and 18 inches  (30.5  and 

45.7 cm) . That portion above 7,000 f t  (2,140 m) i s  i n   t h e  

Wansitian zone. The Sonor$  zone is d.laracterized by piiion pine, 

ponderosa pine, junipar, scrub oak, and sagebrush. Piiion pine, wmderosa 

pine, and juniper are  the only large trees growing i n  west-central 

N e w  Mexico, and  they grow mainly i n  well-drained  rocky or  

sandy  places  on the   nor th- fac ing   s lopes .   Sagebrush   p la ins  

and   g ra s s l ands   cove r   l a rge   a r eas  where t h e r e  i s  i n s u f f i c i e n t  

so i l  moisture t o  support   p inon  and  juniper .  
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DESCRIPTION  OF UNITS PENETmTED I N  DRILLING 

Crevasse - Canyon Formation 

The Crevasse Canyon was defined  by  Allen  and  Balk (1954) 

as  a 420-700 f t   i n t e r v a l  of sedimentary  rocks  between  the  top 

of  the  Gallup  Sandstone  and  the  base of t h e   P o i n t  Lookout 

Sandstone. The formation w a s  divided  by  Allen  and  Balk  into 

t h r e e  members ( i n  ascending   order )  : t h e  Dilco Coal Member, 

the  Dalton  Sandstone Member, and  the  Gibson  Coal Member. 

There i s  a f o u r t h   u n i t ,  i f  t h e   c o n t i n e n t a l  Ba r t l e t t  Barren 

Member (which  occurs  near  Gallup) is included  (Sears ,  1 9 2 5 ) .  

P a r t s  of Al len   and   Balk ' s   descr ip t ions  of t h e   d i f f e r e n t  meinbers 

are given  in   the  fol lowing  paragraphs.   Both  the Dilco and 

Gibson Members are conposed  of   cont inental- type  deposi ts .  

Mineable q u a n t i t i e s   o f  coal a r e  found i n   t h e s e   u n i t s  i n  c o a l  

f i e lds   nea r   Ga l lup ,  New Mexico. 

The Dilco  Coal Member (Sears, 1925)   consis ts  of 240-300 f t  

o f   s i l t y   s h a l e s ,   l a m i n a t e d   s i l t s t o n e ,   c o a l s ,   a n d   t h i n -  t o  

medium-bedded, medium- to   f i ne -g ra ined   s ands tones .  Colors 

are homogeneous in   ind iv idua l   beds   bu t   range   f rom  whi te  t o  

p a l e   o l i v e  brown. Texture  ranges  from coarse sand t o  c l a y ,  

w i t h   f i n e   s a n d   a n d   s i l t s t o n e   t h e  most abundant .   Sort ing is 

f a i r  t o  poor,  and  cementation i s  f a i r  t o  good. Other  than 

p e t r i f i e d  wood, no foss i l s   have   been   repor ted .  

The Dalton Sandstone Member (Sears,  1934) a t  t h e   t y p e  

l o c a l i t y  cons is t s  of 20-45 f t  of sand  within an i n t e r v a l  of 

9 
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40-70 f t ,  which is d i v i d e d   i n t o  a lower  t ransgressive  sandstone 

and an  upper   regressive  sandstone.   Colors   range  f rom  white   to  

grayish  orange.   Texture   in   the  lower  sandstone i s  a f ine -  t o  

coarse-grained  quartz  sandstone. The upper   sandstone  consis ts  

of a medium- to   coarse-gra ined ,   wel l - sor ted   quar tz  sand. The 

matr ix  of both  sandstones i s  c lay .  ., . 

The Gibson  Coal Member (Sears, 1925)  c o n s i s t s   o f  135-550 

f t  o f   s i l t y   sha l e s ,   coa l s ,   and   s ands tone .   Th i s  ,member th ickens  

southward as it rep laces  the  Po in t  Lookout  Sandstone. Rock 

colors range  from  yellow  through  gray to   b lack   (Al len   and  

Balk,  1954). 

Geologic   S t ruc ture  

The Datil Mountain c o a l   f i e l d  lies along the southeas te rn  

edge of   the  Colorado  Plateau  province i n  a low area between 

t h e  Zuni u p l i f t   t o  the northwest  and the  Lucero-Ladron u p l i f t  

on t h e  east. The c o a l  f i e ld  a rea  i s  s t r u c t u r a l l y  complex, 

e s p e c i a l l y   a l o n g  the southern  end  of   the  f ie ld   which 

coincides   with  the  southern  boundary  of   the   Colorado  Plateau.  

The n o r t h e r n   p a r t  of t h e   f i e l d  i s  a s y n c l i n a l   e x t e n s i o n   o f f  

of  the  San Juan  Basin. T h i s  por t ion   o f  t he  f i e ld  c o n s i s t s  

of  the north  plunging  McCarty's   syncline  (Maxwell ,  1976a).  

Erosion  has   separated the  coal-bear ing  rocks  of   the   Dat i l  

c o a l  f ield from similar r o c k s   i n  the San Juan  Basin t o   t h e  

north.  

The bedd ing   i n  the southern  en3 of the f i e l d   g e n e r a l l y  

d i p s   t o   t h e   s o u t h   o f f  t h e  edge of the Colorado  Plateau. To 

the   south  the coal-bear ing rocks a r e   o v e r l a i n  by  a t h i c k  

1 0  
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sequence. of Tert iary  sedimentary  and volcanic rocks. Gentle 

north- t rending Laramide fo lds   cause   dev ia t ions  i n  t h e   g e n e r a l  

souther ly   d ip   d i rec t ions   (Chapin   and   o thers ,   1979) .   Fur ther  

complicating t h e  s t ruc tu re  i n   . t h e   - s o u t h e a s t e r n  part  of t h e  

f i e l d ,   p a r t i c u l a r l y  from Ri ley  t o  Puertecito,  are a series 

of   north- t rending normal f a u l t s  and related mafic d ikes  

which  developed  during formation o f   t h e  Rio Grande r if t  ' 

(Chapin  and  others ,   1979) .   Dips   in   the  highly  dis turbed 

sou theas t e rn  par t  o f   t h e   f i e l d  range from 3O t o  45O to t h e  

south ,   wi th  an average  of  about 15O. I n  the   southwes t ,  

across t h e  Red Lake f a u l t ,  d i p s  are g e n e r a l l y  less, reaching  

a maximum of 20° but   wi th   mos t   d ips  less than 5O t o  t h e  

south.  Dips i n  t h e   n o r t h e r n   p a r t  of t h e   f i e l d   a r e  related 

t o  t h e  gen t l e  north-plunging  McCarty's   syncline  and  for  the 

most p a r t  are less than  l o o  ( f i g .  3 ) .  

COAL GEOLOGY 

Three  quadrangle maps covering p a r t s  of t h e  Datil 

f ie ld   have  been  publ ished:  Dog Springs  15 '   quadrangle  

(Givens, 1957) ,   Puerteci to   15 '   quadrangle   (Tonking,   1957) ,  

and   the  Datil 30'  quadrangle  (Willard  and Givens, 19581, 

however,  none  emphasize  coal  geology. Several o t h e r  

quadrangles   covering much of t h e  eastern p o r t i o n  of t h e  

Datil coal f i e l d  are being or  have  been mapped by graduate  

s tuden t s ,   unde r   t he  guidance of C.E. Chapin, NMBM&MR ( f i g .  4 ) .  

To date  no  comprehensive  study of t h e  Datil Mountain coal 

f i e l d   h a s  been done. 

. I n   t h e   e a s t e r n  Dat i l  Mountain f i e l d ,   t h e  area east  of 

t h e  Red Lake f a u l t ,  c o a l s  are most evident   southwest  of 

11 
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Riley,   south of Puer tec i to ,   and   in   the   Ind ian   Spr ings  Canyon 

area.   These  coal beds r ange   i n   t h i ckness  on the  outcrop  from 

a few inches to  5 f t  and  occur in   t he   D i l co   Coa l  Member of 

the  Crevasse Canyon.  The beds a r e   n o t   l a t e r a l l y   c o n t i n u o u s  

and  change in   thickness   abrupt ly   (Chapin and o t h e r s ,  1 9 7 9 ) .  

Two ho les  were drilled by the  Bureau i n , t h i s   a r e a ,  D-1 and D-3 

( f ig .  5 ) .  D-1 conta ins  7.9 f t  of coa l   and   bo t toms   i n   t he  

Gallup  Sandstone a t  99.5 f t .   Wi th in   an  13.-ft i n t e r v a l ,  4.4 f t  

of coal i s  d i s t r i b u t e d   i n  3 t h i n  seams, the  lowest  of  which 

is 11.8 f t  above  the  top  of  t h e  Gallup; The average seam 

t h i c k n e s s   i n  D-1 is 1.3 f t ,   w i t h  a range  of 0.9 t o  2.2 f t .  

I n  0-3, 8 . 7  f t  of   coal  i s  found i n   d r i l l i n g  73 f t  from t h e  

s u r f a c e   t o   t h e   G a l l u p .   W i t h i n   a n   i n t e r v a l   o f  2 1  f t ,  1 3  t o  34 

f t  above the  Gal lup,  6 . 9  f t  of  coal  occurs.  as 3 seams.  These 

beds have  an  average  thickness of 2.3 f t  and a range  of 

1.6-4 f t .  

Coal i n   t h e   w e s t - c e n t r a l  part  of t h e  field, west of  t h e  

Red Lake f a u l t ,  is best exposed i n   t h e  Onion Springs area 

on t h e  Wild Horse Canyon quadrangle  (Winchester,  unpublished 

f i e l d   n o t e s ) .  Tn t h i s   a r e a   c o a l  beds 2-5 f t  t h i c k  can be 

traced a t  least 2 m i  along the  canyon sides. Holes D-4 and 

D-5 were dril led n e a r   t h i s  =rea. I n  D-4 the  c o a l  is a l l  

wi th in  66 f t  of the su r face   and   cons i s t s   o f  a t o t a l  o f  6 . 5  f t  

of c o a l ,  which  occurs as 2 seams ranging  from 2.2 t o  4 . 3  f t .  

D-5 did n o t   p e n e t r a t e  any c o a l . b e d s . i n  d r i l l i n g  196  f t  of 

Crevasse Canyon s t r a t a   t o   t h e   t o p   o f   t h e   G a l l u p   s a n d s t o n e .  

14 



I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

DRILL HOLE LOCATIONS 

+ Drill hole 
D-2 Dril I hole # 2 

Scale I: 500,000 
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The coal i n   t h e  far western p a r t  o f   the  f ie ld  is  gene ra l ly  

not  exposed. Drill hole D-2 is t h e   o n l y   h o l e   d r i l l e d   i n  

t h i s   a r e a .   T h i s   h o l e   c o n t a i n s  3.1 f t  o f   c o a l   d i s t r i b u t e d  

over a 19 f t  in terval .  The 2 seams a r e  2 . 0  and 2 . 1  f t  t h i c k .  

The lowest   coal  is 7 1  f t  above  the  top  of   the   Gal lup.  

Maxwell (1976a) r e p o r t e d   t h i n   c o a l s  (less, than 2 f t )  

outcropping i n  t h e   n o r t h e r n   p a r t  of the f i e l d .  The upper 

member of the  Crevasse Canyon Formation,  the Gibson Member, 

is  covered b y ' l a n d s l i d e  or t a l u s   d e p o s i t s ,  from t h e  basalt 

capping Cebolleta Mesa and is  no t   be l i eved  t o  con ta in   t h i ck  

coa l s .  No d r i l l i n g   h a s   b e e n   r e p o r t e d   i n  t h i s  po r t ion  of t h e  

Darll Mountain f i e ld .  

Our prel iminary  program  indicates   that   mineable   coals  

do  occur i n  the   D i l co  Member of the Crevasse Canyon Formation. 

More detailed mapping and d r i l l i n g  is needed t o  d e f i n e  coal 

occurrences  throughout   the field. The areas  mentioned  above 

would serve as good t a r g e t   a r e a s   f o r   f u r t h e r   r e s o u r c e   e v a l u a t i o n .  

COAL PROSPECTS AND MINES 

A number of  small  underground  coal  mines  have  operated 

i n  t h i s  field. The coal  produced was probably   used   for   loca l  

hea t ing  and may have  been  used by t h e  smelters i n  Magdalena. 

A descr ip t ion   of   what  is known about  mines  and  prospects  in 

t h e   c o a l  field follows. 

16 



A mine was r epor t ed  by D.E. Winches t e r   i n   t he   Pue r t ec i to  

quadrangle.  The prospec t  was l o c a t e d   i n  sec. 8,  T .2 N . ,  R.6 W. 

on a 4-5-ft   bed  of  coal.   Recent  f ield work has fa i led t o  

locate t h i s   p r o s p e c t .  

The Raney Prospect  is l o c a t e d   i n  Coal Canyon, 5ec. 18 ,  

T.4 N . ,  R .  1 W .  i n  the Wild Horse  quadrangle.   This mine was 

repor t ed  to  be on a 5-f t   bed of ha rd ,   b r igh t   coa l .  The mine 

was i n   t r e s p a s s  on   federa l  coal land  and was c losed  by t h e  

U.S.G.S. i n  1946 (Nicke l son   and   F ros t ,   i n   p repa ra t ion ) .   F i e ld  

work h a s   l o c a t e d   t h e   c o l l a p s e d   p o r t a l  of t h i s  mine.  Production 

r e c o r d s   i n d i c a t e  43 tons  of coa l  were mined. 

A small unnamed mine o p e r a t e d   i n  sec. 26 and 27,  T.2 N . ,  

R.4 W., southwest of Riley.  The l a r g e s t   p a r t  of the  workings 

i s  a n   a d i t   i n  sec. 26 on a 4 - f t ,  8-inch seam. No records are 

a v a i l a b l e  on t h i s  mine. 

The E l  Cerro  mine,   southwest  of  Riley (Sk, sec. 33, 

T.2 N. ,  R.4 W.) opera t ed   i n t e rmi t t en t ly   f rom 1917 to 1940. 

The c o a l  mined was from 2 1 t o  27 i nches   t h i ck .   Th i s  

property  produced 788 t o n s ,   a c c o r d i n g   t o   f e d e r a l   r e c o r d s  

(Nicke l son   and   F ros t ,   i n   p repa ra t ion ) .   F ig .  6 shows the 

works of t h i s  mine. 

The Hot Spots  mine (NWk, sec. 18, T. 1 N . ,  R.5 W.) 

produced 85 tons of  coal  between 1927 and  1931  (Nickelson 

and Frost, i n   p r e p a r a t i o n ) .  The coa l  seam was 46 inches  

t h i c k .  The coals h e r e   g r a d e   l a t e r a l l y   i n t o   s i l t y   s h a l e   a n d  

sandstone  (Mayerson, 1 9 7 9 ) .  
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COAL ANALYSES 

The ana lyses  given i n   t h i s   r e p o r t  are from core  samples.  

Moisture ranges from 0.61 t o  4 . 0 9  percent ,   wi th   an  average of 

2.17  percent.   This low moisture  i s  probably due t o  d j i n g  

dur ing   the   de lay   be tween  sample   co l lec t ion   and   ana lys i s .  The 

rank of t he   coa l   based  on hea t ing   va lue  is h i g h - v o l a t i l e  A 

bituminous (ASTM, 1967) .  The range   of   hea t ing   va lue  for t h e s e  

coals is 11,725 to  1 2 , 6 4 6  Btu p e r  pound,  with  an  average of 

12,157 B t u  p e r  pound. 

The a sh  conten t  is presen t  as d i s c r e t e   p a r t i n g s  or 

material in t imate ly   mingled   wi th   the  coal itself. The sampies 

contain  8.85 t o  16.36  percent  ash,   averaging  12.75  percent.  

S u l f u r  conten t  ranges  between  0.51  and  2.15  percent  and 

averages 1.19 pe rcen t .  The h igh   va lue  is due t o  a vis ible  

p y r i t e   c o n t e n t   i n  D-1. Volati le matter ranges between 

35.78  and 41.29 percent  and  averages 38.50 p e r c e n t ;   f i x e d  

carbon  ranges  between 42.30  and 47.58 percent   wi th   an   average  

of 45.61  percent.  T a b l e  1 lists t h e   r e s u l t s  of t h e   a n a l y s e s  

on samples from t h e   p r o j e c t .  

19 
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Table 1. Analyses  of coal dri l l  cores  

Core .Footage Proximate Analysis" Ultimate Analysis* 

D l  - 8082 + 8385  0.61  16.03  35.78  47.58  66.85  4.95  1.24  2.75  12,238 

D2 - 4447 1.44  16.36  39.90  42.30  65.54  5.07 1.34 0.81 11,725 

.D3 - 6267 2.52 9.65 41.03 46.80 70.14 5.39 1.30 0.60 12,646 

D4 - 810 + 6669 4.09 8.85 41.29 45.77 68.47 4.99 1.35 0.51 12,017 

N 
0 

Forms of Sul fur*  

To ta l   Py r i t i c   Organ ic   Su l f a t e  
D l  2.75  2.02  0.72 0:Ol 

D2 0.91 0.28 0.58 0.01 

D3 0.69 0.05 0.64 0.00 

D4 0.51 0.04 0.45 0.02 

*as   rece ived  basis; va lues   i n   pe rcen t   excep t  for Btu 

Example: D l  - 8082 + 8385 Drill hole #1 - 80 f t  to 82 ft + 83 f t  t o  85 f t  



.REFERENCES 

Allen,  J .E . ,  and Ba lk ,  R. ,  1954,  Mineral   resources of Fort 
Defiance  and  Tohatchi  Quadrangles,  Arizona  and New Mexico: 
New Mexico  Bureau of Mines and  Mineral  Resources, B u l l .  36, 
192  p. 

American Socie ty  for Test ing  and Materials, (1967) , Standard 
s p e c i f i c a t i o n s   f o r   c l a s s i f i c a t i o n  o f  c o a l s  by rank (ASTM 
Designation D 388-66) i n  Gaseous fuels ;   coal   and  coke,  
Phi lade lphia :  1967 Book of  ASTM Standards,  P t .  1 9 ,  p. 73-78. 

Chapin, C.E., Osburn, G.R., Hook, S.C.,  Mass ingi l l ,  G.L. and 
F r o s t ,  S.J., 1979 ,  Coal Uranium, O i l  and Gas P o t e n t i a l  of 
the  Ri ley-Puerteci to   area,   Socorro  County,  New Mexico, 33 p. 

Dane, C.H., Wanek, A.A., and  Reeside, J.B., Jr., 1957, 
Re in te rp re t a t ion  of s e c t i o n  of Cretaceous  rocks 5n Alamosa 
Creek  Valley area, Catron  and  Socorro  Counties, New Mexico: 
American  Association  Petroleum Geologists Bul l . ,  v. 4 1 ,  
no. 2 ,  p. i81-196 

Darton, N.H., 1922 ,  Geo log ic   s t ruc tu re  of p a r t s  of New Mexico: 
U.S.  Geological  Survey  Bull. 726-E, p. 173-175 

Darton, N.H. ,  1928,' "Red beds"  and  associated  formations i n  
New Mexico: U.S.  Geological  Survey, Bu l l .  794,  356 p. 

Foster ,  R.W., 1 9 6 4 ,  S t r a t ig raphy   and   pe t ro l eum  poss ib i l i t i e s  
of Catron  County, New Mexico: New Mexico Bureau of Mines 
and  Mineral  Resources,  Bull.  85# 54 p. 

G i l b e r t ,  G.K., 1875,  Report of t h e  Geology  of  portions of New 
Mexico and  Arizona  examined i n  1873:  Geology of U . S .  

Geography  and  Geologic  Survey west o f  100th  meridian,  
V. 3,  p. V, p. 503-567 

Givens,  David B., 1957,  Geology  of Dog Springs  quadrangle:  
New Mexico Bureau o f  Mines  and  Mineral  Resources, 
Bull.  58, 40  p. 

2 1  



I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Herrick, 

wes 

C.L., 

, t e r n  S 

1900,  Report  on a geo log ica l   r econna i s sance   i n  

tocorro and  Valencia  Counties, New Mexico: 

American Geologis t s ,  v. 25, p. 331-346 

Hook, S .C . ,  and  Cobban, W.A., 1977 ,  Pycnodonte - newberryi 

(Stanton)  Common Guide Fossil i n  Upper Cretaceous of 

New Mexico: New'Mexico Bureau of Mines and  Mineral  Resources, 

Annual  Report-July I, 1976,  to June 30, 1977 ,  p. 48-54. 

Jackson, R.A. ,  i n   p r e p a r a t i o n ,   t h e   g e o l o g y  of t h e  Pue r t ec i to -  

La  Cruz Peak area, Socorro  County, New Mexico: New Mexico 

I n s t i t u t e  of Mining  and  Technology, unpub. M.S. Thes is  

Mass ingi l l ,  G.L., 1979,  Geology of t h e  Ri ley-Puer tec i to  area, 

southeastern  margin of t h e  Colorado P la t eau ,  Socorro 'County, 

New Mexico: Univers i ty  of Texas, E l  Paso, unpub. Ph.D. 

D i s s e r t a t i o n ,  272 p. 

Mayerson, D.L., 1979,  Geology of Corkscrew Canyon-Abbe Spr ing  

area,   Socorro  County,  New Mexico: New Mexico I n s t i t u t e  of 

Mining  and  Technology,  unpub. M.S. Thesis 

Maxwell, C.H., 1976a,   Strat igraphy  and  s t ructure   of  the Acoma 

region ,  New Mexico: New Mexico Geologica l   Soc ie ty ,   Spec ia l  

Pub l i ca t ion  #6, p. 95-101 

Maxwell, C.H., 1976b, Geologic map of the Acoma Pueblo  Quadrangle, 

Valencia  County, N e w  Mexico: U.S. Geological Survey, G.Q. 1298. 

New Mexico State Inspec to r  o f  Mines,  1923-1965,  Annual  Report t o  

the Governor of New Mexico:  Albuquerque N e w  Mexico, Office 

of t h e  State Inspec to r  of Mines. 

22 



1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 

Nickelson, H.B., and  Frost ,  S.J., i n  pr.ep.,  History of Coal 

. Mining i n  New Mexico: New Mexico  Bureau of Mines and 

Mineral Resources 

Pike,  W.S., 1947,  Interto5guing  marine,and  nonmarine  upper 

Cretaceous depos i t s  of New Mexico, Arizona,  and  south- 

western Colorado:  Geological  Society of America, 

Men?. 24 ,  103 p. 

Sears ,  J . D . ,  1925,  Geology  and  Coal  Resources of the  Gal lup-  

Zuni  Basin, New Mexico: U.S. Geological  Survey,  Bull. 767, 

5 3  p. 

Sears, J.D.., 1934, The c o a l  f ield from  Gallup  eastward  toward 

Mount.Taylor,   with a measured  section of Pre-Dakota (?)  

rocks  near  Navajo Church: U.S. Geological  Survey  Bull. 

860-A, p. 1-29 

Tonking, W.B. ,  1957, Geology of the   Puer tec i to   quadrangle ,  

Socorro  County, New Mexico: New Mexico Bureau of Mines 

and  Mineral  Resources,  Bull. 41 ,  6 7  p.  

Willard,  M.E., and  Givens, D.B., 1958,  Reconnaissance  geologic 

map of Datil Thirty-minute  Quadrangle: New Mexico  Bureau 

of Mines and  Mineral  Resources, G.M. 5 

Winchester,  Dean.E., 1920,  Geology of Alamosa Creek Valley,  

Socorro  County, New Mexico, w i t h   s p e c i a l   r e f e r e n c e   t o  

the occurrence of o i l  and  gas: U.S. GeoZogical  Survey, 

Bul l .  716, p. 1-15 

23 



f iPPENDIX I 

Location and Graphic Columns of Drill Holes 

24 



I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

x01 .e Number 

D-1 

D-2 

D-3 

0-4 

D-5 

D - l  

7470' 

0 . 9  

1.1 

1.6 

2.2 
1.2 
1.0 

Location of Drill Holes 

NEkSWk sec. 26, T. 2 N , ,  R. 4 W. 

SW%SWk sec. 15 ,  T. 4 N., R. 11 W. 

NEkNEk sec. 30, T. 4 N., R. 7 W. 
NE%XWk sec. 2 ,  T. 4 N.,  R. 10 W. 

NWkSEIS sec. 29, T. 3 N., R. 9 W. 

D-2 

7630' 

I .O 

2.1 

D-3 

7145' 

1.8 

0.6 
1 .e3 

4.0 
1.6 

I f a h a l e  

D-4 

6585' 

2.2 

0.4 

4.8 

Gxaphic Columns of Drill Holes 

Figure 6 

25 

Ground 
Level 

5620 

7470 

6585. 

763a 

7145' 

D-5. 

5620.' 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
1 26 

A P P E N D I X  I1 

Maps of D r i l l   H o l e  Locations 
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RILEY  QUADRANGLE 
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BONINE  CANYON QUADRANGLE 
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PA-STURE CANYON QUADRANGLE 
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APPENDIX I11 

Description of C u t t i n g s  and Cores 
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Footage 

O"6' 

6'-9' 

9 ' -10 '  

10'-16' 

1 6 ' - 2 0 '  

ZO"20.3 1 

20 .3 ' -22 .5 '  

22 .5 ' -25 '  

25 ' -26 '  

26' -27'  

2 7 ' - 3 1 '  

31 ' -33 '  

331-34' 

34 ' -40 .5 '  

40 .5 ' -41 '  

41 ' -42 '  1 

42 ' -44 '  

441-45'  

451-47'  

471-47.5'  

47.51-54'  

541-54.5'  

54.51-57'  

57 ' -61 .5 '  

Drilling  Sample Log D-1 

NE%SW% sec. 26,  T. 2 N., R. 4 W. 

Coal: 
Rock  Type  Thickness 

Shale,  gray-brown  to  dark  gray 

Siltstone,  reddish-brown,  clayey,  well- 
cemented ' 

Sandstone,  fossiliferous,  calcareous 

Sandstone,  yellow,  fine-grained 

Shale, grayiskbrown, carbonaceous 

COAL 

Shale,  brown,  carbonaceous 

Sandstone,  yellow,  very  fineto  fine-grained 

Shale,  brown, carbonaceous, sandy, contains gylJsum 

Sandstone,  brown  shaly 

Shale,  gray-brown,  carbonaceous 

Shale,  dark-brown,  coaly 

Sandstone,  yellow,  fine-grained,  carbonaceous 
at  top 

Shale,  gray,  sandy  at  base,  contains  gypsum 

Sandstone,  yellow,  fine-grained 

Shale,  gray 

Sandstone,  gray,  fine-grained,  well-cemented 

Shale,  dark-brown,  coaly 

Shale,  gray,  silty 

Shale,  brown,  coaly 

Shale,  gray,  silty 

COAL 

Shale,  brown,  carbonaceous 

Shale,  gray,  carbonaceous 
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Footage 

61.5'-66.5' 

66.5'-68.5' 

68.5'-69' 

69'-71.5' 

71.5'-72' 

72'-73' 

73'-75' 

751-77' 

77'-81' 

a1'-83.s' 

83.5'-84 

84'-85.5' 

85.51-86' 

861-87' 

87'-88' 

88'-92' 

92'-92.5' 

92.5'-94 

941-96.5' 

96.5'-119' 

119'-122' 

T. D. 

Rock Type 

Sandstone,  gray,  silty 

COAL 

Shale,  dark  gray-black,  carbonaceous 

Sandstone,  gray,  fine-grained,,  contains 
clay  chips 

Shale,  gray,  sandy 

Siltstone,  dark-gray 

Sandstone,  light-gray,  fine-grained, 
well-cemented 

Siltstone,  gray,  carbonaceous,  ShalY 

Shale,  dark  gray,  silty 
I 

COAL 

Shale,  dark,  brown,  coaly 

COAL 

Shale,  brown,  coaly 

COAL, shaly, 

Shale,  brown,  coaly,  silty 

Shale,  dark-gray-black,  carbonaceous 

Shale,  black,  coaly 

COAL, shaly, 

Shale,  dark  gray-black,  coaly 

Sandstone,  gray,  well.-cemented,  making  water 

Sandstone,  gray,  softer,  shaly 

C o a l  
Thickness 

2.0' 

2.5', damp 

1.5' 

1.0' 

1.5' 

34 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Footage 

O"4' 

41-91 

9'-18' 

18'-24.5' 

24.5'-24.6' 

24.6'-36' 

36'-41.5' 

41.5'-43' 

43'-,448 

44'-46.1' 

46.1'-46.7' 

46.7'-47' 

47'-50' 

531-54' 

54'-58' 

58'-74' 

74"77' 

77'-82' 

82 '-89 ' 
89'-92' 

Drill  Sample  Log D-2 

SE%SW% sec. 15, T. 4 N., R. 11 w. 

Rock  Type 

Alluvium,  gray to brown 

Sandstone,  yellow-gray,  weathered 

grained,  thin-bedded, mica 
Sandstone,  white-gray, well-sorted,  fine- 

Shale,  yellow-gray,  mica 

COAL,  black,  bright ' 

Shale,  black-brown, less carbonaceous 
towards  base 

Sandstone,  white-gray,  fine-grained,  poor 
sorting,  interbedded  clay 

Shale,  black-gray 

Sandstone,  gray-brown,  thin  bedded, 
poorly  sorted 

COAL,  black,  shale  partings 

Sandstone,  gray,  poor  sorting 

Shale,  brown-black 

Sandstone,  gray,  thin-bedded,  fine-grained 

Shale,  gray 

Sandstone , gray-black,  thi.n-bedded,  fine- 
grained,  pyrite 

Shale,  gray-black,  banded 

Sandstone,  gray-black,  calcite 

Shale,  gray-black, thin, l", coal  interbedded 

' Sandstone,  black,  interbedded  shale 

Sandstone,  white-gray,  thin-bedded,  shale, 
gray,  interbedded 
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Coal 
Thickness 

0.1 

2.1 
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Footage 

92'-94' 

941-98' 

98'-113' 

113'-113.5' 

113.5'-115' 

115 * -118' 
118'-126' 

126'-139' 

139'-150' 

i50'-165' 

T. D. 

Rock  Type 

Shale,  gray-black,  thin  coal,  block 

Sandstone,  white-gray,  thin-bedded,  fine- 
grained,  thin  coal  %"-2? . 

Shale,  gray,  thin cotii %" 

COAL, black 

Sandstone,  white-gray,  fine-grained, 
well-sorted 

Shale,  black,  carbonaceous -thin C d S  %"-I" 

poor XY sorteiX 
Sandstone,  gray-black,  fine-grained, 

Sandstone,  gray,  fine-grained, well- 
ssrted 

Sandstone,  gray, H20 - 5-10 gal 
per  min. 

Sandstone, gmy, vuggy, lost circulation 

Coal 
Thickness 

0.5 
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Footage 

O"5' 

5 ' - 1 0 '  

10 ' -13%' 

13%'-15'  

1 5 ' - 3 3 '  

33"33%' 

33%'-41%' 

41+ ' -43 '  

438-57'  

5 7 ' - 5 8 . 5 '  

5 8 . 5 ' - 6 0 . 6 '  

6 0 . 5 ' - 6 4 . 5 '  

6 4 . 5 ' - 7 5 '  

75"79' 

79"lOO' 

T. D. 

. .  

~ 1". ", -. , -. -, -.. - ... 
Rock Type 

Alluvium, shale,   gray-black,  carbonaceous 

Shale,  gray,-black 

Shale ,   b lack ,  carbonaceous 

COAL, b l a c k ,   b r i g h t ,  good cleavage 

Shale,  gray-brown 

S i l t s tone   i n t e rbedded  sandstone, yellow- 
brown, thin-bedded 

Sandstone,  white-brown,  fine-grained, well- 
s o r t e d  

COAL, b l a c k ,   b r i g h t  

Shale,   gray-black 

COAL, b lack  

Shale,   gray-black 

COAL, b lack 

Shale,   gray-black 

Sandstone,  brown-white,  fine-grained 

Sandstone  interbedded  shale,   yellow- 
brown, f ine-gra ined  
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Thickness ' 

1 . 5  

1 . 5  

1 . 5  

4 . 5  
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Footage' 

0-4 

4-6.5 

6.5-7.5 

7.5-8.5 

8.5-20 

20-25 

25-30 

30-33.5 

33.5-37 

37-37.5 

37.5-40 

40-54 

54-60 

60-63 

63-64.5 

64.5-67 

67-69 

69-73.5 

73.5-74 

74-75 

75-80 

Driil  Sample  Log 0-4 

NEkSWk sec. 2, T. 4 N. ,' R.  10 W. 

Rock  Type 

Shale,  gray 

Sandstone 

Sandstone,  tan,  coal  fragments 

COAL 

Shale,  gray 

Shale,  gray ' 

Shale,  gray-green 

Shale,  carbonaceous 

Shale , platy , dark-gray 
COAL 

Shale,  carbonaceous 

Shale,  dark  green, 2 3" sandstone  partings , 
clay  partings 

Shale,  dark-gray 

Sandstone,  light-gray 

Sandstone,  very  hard 

Sandstone,  very  hard  with  shale  partings 

Shale,  dark  gray  with  stringers  sandstone 
and  coal 

COAL 

Shale,  dark-brown 

Sandstone,  tan 

Sandstone,  light-gray,  some.  shale  partings 
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Coal 
Thickness 

1.0 

0 . 5  

4 ..5 
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Footage 

80-91 

91-97 

97-108 

108-111 

111-120 

T. D. 

Rock Type 

Shale, dark-gray, san ;il dstone, E .tst on e 

Sandstone, thin, gray, and shale beds 

Sandstone, light gray, fine-grained 

Shale, dark gray-green, well-indurated 

Sandstone, 'light-gray marine 
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Thickness 
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Footage 

0-7 

7-7.5 

7.5-11 

11-16.5 

16.5-18.5 

18.5-25 

25-31.5 

31.5-33 

33-34 

34-34.5 

34.5-36 

36-38 

38-44 

44-45 

45-47 

47-50.5 

50.5-51.5 

51.5-52 

52-53 

53-57 

57-61 

61-65 

Drill  Sample Log D-5 

NW%SE)a sec. 29, T. 3 N., R. 9 W. 

Rock Type 

Sandstone,  greenish-tan,  fine-grained,, 
cementation  increases  with  depth 

Shale,  brown 

Sandstone,  fine-grained,  gray,  well- 
indurated,  shale  partings 

Shale,  tan  yellow 

COAL and  carbonacedus  shale  (moist) 

Shale,  soft,  yellow  green 

Shale,  soft,  dark-green  (moist) 

Shale,  light-brown,  organic  fragments 

Yellow-brown  silt 

Shale,  carbonaceous 

COAL 

Shale,  carbonaceous 

Shale,  dark-gray,  with  organics 

COAL 

Shale,  carbonaceous 

Coal 
Thickness 

2.0 

1.5 

1.0 

Sandstone;  well-indurated,  very  fine-grained, 
light-gray 

Shale,  dark-qray 

Shale,  carbonaceous 

COAL 1.0 

Shale,  gray 

Shale,  carbonaceous 

Shale,  dark-gray,  soft 
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Footage 

65.-66.5 

66.5-67.5 

67.5-68.5 

68.5-83 

83-86 

86-87 

87-90 

90-91 

91-92 

92-93 

93-94 

94-94.5 

94.5-98 

98-100 

100-107 

107-108 

108-114 

114-115 

115-120 

120-122 

122-123 

123-145 

145-147 

147-148 

148-155 

Rock  Type 

Shale,  gray 

COAL 

Shale,  gray 

Shale,  dark-gray 

Siltstone,  gray 

Sandstone,  light-gray 

with  sandstone 
Siltstone,  dark-gray,  alternating 

. Sandstone 

Sandstone,  medium-grained,  brown 

Siltstone,  gray 

Sandstone,  gray,  fine-grained,  pyrite 

Siltstone,  dark-gray 

Sandstone,  laminated,  gray-gseen,  fine- 
grained,  moist 

Shale,  dark-gray 

weakly  laminated 
Sandstone,  gray-green,  fine-grained,  moist, 

Shale,  carbonaceous 

Shale,  gray 

Sandstone,  gray-green,  fine-grained,  moist 

Shale,  gray 

Sandstone,  gray-green 

Sandstone,  coarse,  wet 

Sandstone,  gray,  water  129.5 

Sandstone,  gray,  with  coal  fragments 

Sandstone,  dark-gray,  fine-grained 

Shale,  dark-gray 
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Footage 

1 5 5 4 6 0  

160-171 

171-185 

184-190 

190-196.5 

196.5-212 

T. D. 

Rock Type 

S i l t s t o n e ,   g r a y  

Shale,   dark-gray 

Sandstone,  gray-green,  f ine-grained, 
coal fragments 

Shale,   dark-gray 

Shale ,   dark-gray,   sandstone  lenses  

Sandstone,  gray-green,  f ine-grained 

Coal 
Thickness 



Core  Description,  Drill  Hole  Dl 

sec.  26,  T.2N.,  R.4W. 
(interval  cored  79.5' - 97'1 

Footage 

79.5 - 80.3 

80.3 - 81.8 
81.8 - 81.9 

81.9 - 82.0 
82.0 - 82.1 
82.1 - 82.3 
82.-3 - 83.3 

83.3 - 84.5 

84.5 - 85.6 

85.6 - 86.0 
86.0 - 88.0 
88.0 - 91.7 

91.7 - 92.4 

92.4 - 92.5 

92.5 - 94.9 

94.9 - 95.6 

Rock  Type 

with  sandy  flaser  bedding,  coaly  and  pyritic at 
Siltstone,  medium  dark  gray  (N4),  carbonaceous, 

base 

COAL,  black (Nl) , thin to medium  moderate  banding 

pyritic 
Shale,  yellowish  gray  (5Y  7/2),  coaly,  very 

COAL,  black (Nl), medium,  moderate  banding 

COAL,  black  (Nl),  bony;  nodules of pyrite 

COAL,  black  (Nl),  pyritic at base 

Shale,  dark  gray  (N3),  carbonaceous,  poorly 
laminated,  bioturbated 

COAL,  black  (Nl),  thin  sparse  to  moderate  banding, 
pyrite  grains  along  bedding  planes 

Shale,  dark  gray  (N3),  carbonaceous,  coaly,  'shows 
root  tubes or bioturbation 

COAL,  black  (Nl) , thin  banded 
Shale;  olive  gray  (5Y 4/1) 

Shale,  dark  gray (N3) to  medium  dark  gray  (N4), 
silty,  upper  part  shows  bioturbation,  lower  part 
has  carbonaceous  trash  and  leaf  impressions 

Shale,  grayish  black  (N2),  very  carbonaceous,  wit? 
abundant  carbonaceous  trash  and  leaf  impressions 

COAL,  black  (Nl),  thin  banding,  with  sparse  pyrite 
cubes 

Shale,,  olive  black  (5Y  2/1),  poorly  laminated, 
bioturbated,  carbonaceous  and  pyritic 

grained,  interlaminated  with  siltstone,  medium 
Sandstone,  light  gray  (N7),  very  fine  to  fine 

dark  gray  (N4) 
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Footage 

95.6 - 96.6 

96.6 - 97.0 

Rock Type 

Sandstone, light gray  (N7), fine  to very fine 
grained, non-ca1careous;with a few carbonaceous 
laminae 

Siltstone; medium light gray  (N6), with 
interlaminated sand 
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Footage 

40 - 41.7 
41.7 - 43.0 

43.0 - 44.2 

44.2 - 44.5 

44.5 - 46.5 

46.5 - 46.8 

46.8 - 47.2 
47.2 - 47.8 

47.8 - 48.7 

48.7 - 49.0 

Core  Description,  Drill  Hole D2 

(interval cored 40' - 4 3 ' )  
sec. 15, T.4N., R.11N.  

Rock  Type 

Shale,  medium  gray (N5), carbonaceous,  silty 

S~ltstoae, light  gray (M7), with  carbonaceous 
laminae  and  thin  calcite  filled  fractures 

Shale,  brownish-black (5YR 2/1), very  carbonaceous, 
biotrubated - shows  slickensides 
COAL, black (Nl), shaly',  contains  small  pyrite 
crystals  on  bedding  planes 

COAL, black (Nl), bright,  thin  to  medium  moderate 
banding,  contains  a  few  pyrite  crystals 

Shale,  brownish-black ( 5 U R  2/1), very  carbonaceous, 
coaly 

COAL, black (Nl) , bright,  banded 
Shale,  brownish-black (5YR 2/11, very  carbonaceous, 
coaly,  bioturbated;  contains  abundant  pyrite 

Shale,  medium  gray ( N 5 ) ,  silty,  slightly 
carbonaceous 

Core  lost 
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Footage 

0-12 

12 -21 .5  

2 1 . 5 - 2 3 . 6  

2 3 . 6 - 2 4 . 0  

24 .0 -26 .6  

2 6 . 6 - 2 9 . 1  

29 .1 -31 .6  

3 2 . 0 - 4 0 . 5  

4 0 . 5 - 4 1 . 6  

41 .6 -47 .7  

41 .7 -41 .8  

4 1 . 8 - 4 2 . 4  

4 2 . 4 - 4 4 . 0  

4 4 . 0 - 4 9 . 7  

4 9 . 7 - 5 0 . 4  

50 .4-52  

Core  Description,  Drill  Hole D3 

sec. 30, T.4N., R.7W. 
(interval  cored  12' - 6 7 ' )  

Rock  Type 

Not cored 

Shale,  light  gray,  silty  shale (5Y 6/11, light 

with'iron  staining on edge:  carbonaceous  &hale, 
tan,  micaceous,  carbonaceous,  coaly  root  tubes 

broken  up  during  retrieval,  approximately 65% 
( N 5 ) ,  medium  gray,  near  base:  entire  sequence 

recovered 

Silt (5Y 5/6) , micaeous,  well  indurated 

possible  pelecypod  impression 
Shale (5Y 4/1), olive,gray,  calcite  inclusions, 

Shale (N5), medium  gray,  carbonaceous 

Shale,  silty,  light  olive  brown (5Y 5 / 6 ) ,  micaeous 

Shale (E341 light  gray,  clay  clasts,  interval 
2 1 . 5  - 3 1 . 6  (90% complete) 

Sandstone,  silty ( 5 Y  6 /11 ,  light  olive  gray, coal 
fragments,  micaeous,  iron  staining  along 
fractures,  coarsening  downward,  carbonaceous 
shale  partings 

Shale (N5), light  gray,  coaly  inclusions,  iron 

inclusions 
staining  along  fractures,  well  indurated,  CaC03 

Carbonaceous  shale ' 

Shale ( N 3 ) ,  carbonized  plant  remains 

COAL, black,  crumbled,  pyrite  along  cleats 

Shale,  brownish-black (5YR 2/1) , 'very  carbonaceous, 
coaly  at  top,  bioturbated  (coaly  root  tubes,  and 
slickensides) 

bioturbated  (coaly  rootlets) ' 

Shale,  medium  dark  gray (.N4-5), carbonaceous, 

Siltstone,  light  gray (N7) with  interlaminated 
shale 

Shale,  medium  gray ( N 5 ) ,  carbonaceous 
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Footage 

52-61 

61-62 

62-66.9 

66.9-67.0 

Rock Type 

ShaLe (N5), medium gray, only 3' present, 
mostly crumbled high clay content: 30% recovered 

laminations of carbonaceous shale, frequency of 
Shale, gray  (N6), silty, carbonized plant material, 

carbonized plant' material increases towards bottom 

COAL: all sampled 

Sandstone (N3), carbonaceous stringers 
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Core  Description,  Drill  Hole  D4 

(intervals  cored 8.5' - 10'  and  66.5' - 75.5') . sec. 2, T.4N.,  R.1OW. 

Footage 

8.5 - 9.8 
9.8 - 20.0 

Rock  Type 

COAL, black  (Ml),  bright,  highly  fractured 

Shale,  brownish-gray(5YR  4/11 to brownish-black 
(5YR 2/11, very  carbonaceous 

END  RUN I 

START  RUN I1 

66.5 - 70.5 

10.5 - 13.0 

73.0 - 75.5 

END  RUN XI 

COAL, black(Nl),  bright,  banded,  highly 
fractured;  recovery  not  very  good  (66%) 

darker  where  more  carbonaceous;  poor  recovery  (25%) 
Shale,  medium  light  gray  (N6) to dark  gray  (N3), 

Siltstone,  greenish  gray (5G 6/1),  shaley  with 
some  very  fine  sand  and  dark  carbonaceous  laminae 

48 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

APPENDIX V 

Geophysical. Logs 
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