
western  San  Juan  Basin  on  the  Chaco  Canyon,  Chacra  Mesa, 
Coal-Bearing  formations  and  available  Coal  Data  in  the 

Farmington,  Gallup,  Grants,  Toadlena,  and  Zuni 
1:100,000 quadrangles 

Gretchen X. Hoffman 

Agreement No. 14-08-0001-A0676 

New  Mexico  Bureau of Nines  and  Mineral  Resources 
New  Mexico  Institute  of  Mining  and  Technology, 

Year-end  Report  for 
Computerization  of  Point-Source  Coal  Data  for  New  Mexico  Year X 



Intr on oducti 

Table  of Contents 

Method of Work 

Conclusion 

References  for 1:100,000 quadrangle compilations 
of coal-bearing formations and coal data, 
west  side  of  San  Juan Basin 

Key to the  coal  data files for the 1:100,000 quadrangles 

List of 1:100,000 Quadrangle Maps 

Appendix A: 

by formations plotted. 
Data printouts  for each 1:100,000 qadrangle map, 



Introduction: 

Part  of  the New Mexico  Bureau  of  Mines  and  Mineral  Resources 

Data  System  (NCRDS)  is to supply  information  on  the  outcrops  of 
contract  with  the U.S. Geological  .Survey  National  Coal  Resource 

New  Mexico  are  lenticular  and  therefore  plotting  individual  coal 
the  coal  bearing  formations  in  New  Mexico.  Most  of  the  coals  in 

bed  outcrops,  although  it  has  been  done  in  some  areas,  is  not 
feasible  for  most  of  the  states  coal  fields.  Instead,  the 
outcrops  of  the  coal-bearing  formations  have  been  compiled  from 
many  sources  onto 1:100,000 quadrangle  base  maps.  The  seven  maps 
included  represent  the  western  half  of  the  San  Juan  Basin. 

locations  of  the  individual  data  points  in  the  data  bases. By 
These  base  maps  also  provided  the  opportunity  to  check  the 

plotting  the  point-source  data  on  the 1:100,000 maps  the 
locations  could  be  cross  checked  graphically.  Errors  in  the 

were  corrected  in  the  data  base  and  replotted.  These  data  point 
latitude,  longitude,  Township,  Range  or  Section  and  duplications 

plots  are  in  separate  graphics  files  from  the  base  maps  to 
facilitate  updates  and  allow  for  other  parameters  than  those 
shown  on  the  enclosed  maps  to  be  quickly  created. 

the  San  Juan  Basin  and  other  coal  fields  in New Mexico  will 
It  is  hoped  these  maps  and  subsequent  maps  for  the  rest  of 

allow  the  public  greater  access  to  the  coal  data  files  by  giving 
them a visual  representation of what  information  is  available  in 
the  computerized  data  bases. 

Method of Work: 

available  (see  References)  coal-bearing  formations  were  plotted 
Using  the  most  accurate  and/or  the  most  recent  geologic  maps 

by  hand  on 1:100,000 scale  topographic  maps.  Active  or  permitted 
coal  mine  areas  were  also  put  on  these  work  maps.  This 

create  an  ASCII  file  of  the  digitizied  points.  The  ASCII  file 
information  was  digitized  using a Rockware  program  (Digitize)  to 

was  compiled  using  Rockware  programs  into a Binary  Graphic  file 

points look graphically.  Any  editing  of  the  points  was  done  on 
(BGF) . This  file  allows  the  compiler  to  see  how  the  digitized 

the ASCII file  and  then  recompiled  into a BGF.  The  program 

which  facilitates  the  labeling  of  township  and  range,  mines, 
allows  the  user  to  create a text  file  after  the  BGF  is  displayed, 

county  boundaries,  etc.  This  ASCII  text  file  was  converted  to a 
BGF  file  and  combined  with  the  base  map  BGF. 

formations  were  searched  for  the  non-confidential  points  within 
Computerized  data  base  files  of  all  the  coal-bearing 

the  maximum  and  minimum  latitude  and  longitude  of  each 1:100,000 
quadrangle.  ASCII  files  were  created  from  these  searches and 
compiled  for  each  quadrangle. 
enclosed.  These  printouts  included  data  about  the  location, 

Printouts  of  these  files  are 

elevation,  well  name,  source,  formation,  member,  USTRAT  number 

the  total  coal  thickness,  maximum  depth,  and  number  of  coal  beds 
for  the  NCRDS,  and  the  coal  field.  The  printouts  also  contain 

. 



using  Rockware's  Point  Map  program  to  plot  the  maximum  depth  of 
for  each  data  point.  From  these  ASCII  files  BGF's  were  created 

the  coal  and  total  coal  thickness  at  the  specified  latitude  and 

were  made  over a plot  of  the  base  map  using the. same  dimensions 
longitude  of  each  data  point  in  the  file.  Plots  of  these  points 

for  both  plots.  For  each  quadrangle  the  point  locations  were 
checked to ensure  the  latitude  and  longitudes  coincided  with  the 
township,  range  and  section  information  for  each  point. 

plotted  for  each  quadrangle.  One  set  shows  the  maximum  depth  for 
Two  final  sets  of  base  maps  with  point-source  data  were 

the  coal  data  points  in  one  or  more  of  the  formations  outcropping 

may  not  represent  the  maxiumum  depth  of  all  coals  within  the 
on  the  particular 1:100,000 quadrangle.  The  maximum  depth  may  or 

drill  hole  or  outcrop).  The  other  set  of  maps  has  the  total  coal 
formation  at  the  point,  depending  on  the  type  of  data,  (i.e. 

thickness  data.  The  values  on  these  maps  represent  the  sum  of 
all  the  coal  bed  thicknesses  for  each  data  point  plotted.  On 

the  Fruitland,  Menefee,  and  Crevasse  Canyon  formations  outcrop 
some  of  the  quadrangles,  such  as  the  Chacra  Mesa 1:100,000 where 

and  the  number  of  data  points  is  large,  the  Fruitland  and 
Crevasse  Canyon  points  are  plotted  on  one  map  and  the  Menefee 
Formation  points  are  plotted  on a separate  map to avoid  overlap 
of  data. 

conclusion: 

As a first  attempt  at  presenting  the  data  the  maximum  depth 
was  selected  to  show  the  availability  of  both  surface  minable  and 
deep  coal  data  in  the  data  bases.  The  total  coal  thickness  data 
shows  some  geographic  trends  within a formation,  and  when 
combined  with  the  information  supplied  on  the  number  of  beds, 
gives  an  average  coal  thickness. 

The  seven  remaining 1:100,000 quadrangles  on  the  east  and 
south  sides of the  San  Juan  Basin,  including  the  outlying  Salt 

vicinity  of  the  Rio  Grande  are  in  progress,  approximately 50-75% 
Lake,  Datil  Mountains,  and  smaller  Mesaverde  Group  fields  in  the 

complete.  These  maps  will  also  be  open-filed  at  the  New  Mexico 
Bureau  of  Mines.  The  Raton  Basin  is  the  next  major  area  to 
compile  and  digitize. 

points  from  the  data  bases  within  the  different  thickness  and 
Future  plans  include  the  use  of  these  base  maps  to  plot 

depth  categories  for  coal  resource  evaluation.  Along  with  these 

plotted  for  use  in  evaluation  of  resources. 
data,  the  quality  information  such  as  Btu  and  sulfur  will  be 

Plotting  this 
information  on  maps  aids  in  cross  checking  of  the  computerized 
data  for  location  and  duplication,  and  also  facilitates  the  use 
of the  data  in a way  that  is  more  useful  for  the  geologist  and 
general  public. 
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Key to the coal  data  files for the 1:100,000 quadrangles 

to indicate  the  quadrangle  and  formation  covered  by  the  data. 
Each  data  file  printout  has a comment  line  at  the  beginning 

The next  comment  line  is  the  name  of  the  data  file  that  follows 
and  refers to  the  data  base  where  the  data  points  are  located. 
The  format  for  the  data  file  name  is *-*-* .prt.  The  first * is 
the  formation  name  abbreviated,  the  second * is  the  field  name 
abbreviation,  and  the  third * is  the 1:100,000 quadrangle  name 
abbreviation.  There  may  be  several  of  these  .prt  comments  in  one 
printout  because  the  data  bases  are  organized  according  to  field 
and  formation,  and  may  overlap  into  several 1:100,000 
quadrangles. 

The  next  comment  line  contains  the  titles  for  each  column  of 
data.  The  following  is a short  explanation  of  each  column. 

x-coord.  v-coord:  The  longitude  and 1atitude:of the  data  point 
in  decimal  form  for  the  computer  plotting  program. 

Elev.,  Location,  Sec. T.' R.: The  elevation  and  geographic 
location  of  each  data  point. 

Total  Coal,  Max  Depth, # Seams: Total  coal  equals  the  sum  of  all 
the  coal  thickness  for  one  data  point  and  Max  Depth  is  the  depth 

values  are  plotted  on  the  quadrangle  maps.  The # Seams  is  the 
to  the  top  of  the  deepest  coal  for a data  point.  Both these 

total  number  of  seams  for a given  data  point.  Each  seam  is 
entered  separately  into  the  data  base. 

Latitude,  Lonaitude:  The  actual  latitude  and  longitude  in 
degrees,  minutes  and  seconds  for  each  data  point. 

Well  Number:  The  name  or  number  of  the  well  given  by  the  source 
of  the  data. 

USTRAT:  The  identification  number  assigned  to  the  data  point 
when  it  was  entered  into  the  National  Coal  Resource  Data  system. 
Not  all  points  listed  are  in  the  data  system  because  some do not 
have  enough  stratigraphic  data  to  warrant  entry  or  have  been 
(supposedly)  entered  by  the  original  source  (i.e.  CROCDP 
project) . 

the  data  is  geographically  located. 
Field,  Fmtn,  Member:  vlFieldts  is  the  designated  coal  field  where 

"Fmtn"  is  the  geologic 

applicable,  that  the  coal  is a within. 
formation  of  the  coal,  and  ItMemberst  is  the  geologic  member,  if 

Source:  The  location,  such  as  the NMBMMR Oil  and  Gas  Library,  or 
the  published  or  unpublished  source  of  the  data  point 
information.  Most  of  the  points  represent  information  from 
geophysical  logs,  but  some  is  from  measured  sections,  or  log 
descriptions. 
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indicating  there  is  no  data  available  or  none  has  been  entered 
Within  the  data  itself  there  may  be  an "NA" or  "ND" 

into  that  field  in  the  original.  data  base. 
All  the  information  listed  in  the  data  file  printouts  is 

non-confidential.  Further  information  on  the  data  or  sources  of 
data  is  available  upon  request. 
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References for 1:100,000 quadrangle  compilations 
of  coal-bearing  formations  and  coal  data, 

west  side of San  Juan  Basin 

Chacra  Hesa 1:100,000 

Dane,  C.H., 1936, Geology  and  fuel  resources  of  the  southern  part 
of  the  San  Juan  Basin,  New  Mexico,  Part 3. The  La  Ventana- 
Chacra  Mesa  coal  field: U.S. Geological  Survey  Bulletin 860- 
C, plate 39. 

Hunt,  C.B.,  1936,  Geology  and  fuel  resources  of  the  southern  part 
of  the  San  Juan  Basin,  New  Mexico,  Part 2. The  Mount  Taylor 
coal  field: U.S. Geological  Survey  Bulletin  860-B  plates 18 
and 19. 

Speer,  W.R.,  Beaumont,  E.C.,  and  Shomaker,  J.W.,  1977,  Coal 
resources  of  the  San  Juan  Basin,  New  Mexico:  New  Mexico 
Bureau  of  Mines  and  Mineral.'  Resources  Open-File  Report  84, 
lease  map. 

Tabet,  D.E.,  and  Frost,  S.J., 1979, Coal  geology  of  Torreon  Wash 
area,  southeast  San  Juan  Basin,  New  Mexico:  New  Mexico 

plates. 
Bureau  of  Mines  and  Mineral  Resources  Geologic  Map 39, 3 

Chaco  Canyon 1:100,000 

Mytton,  J. W., 1983, Geologic  map  of  Chaco  Canyon  30x60 

Juan,  Rio  Arriba  and  Sandoval  Counties,  New  Mexico: U. S .  
quadrangle,  showing  coal  zones  of  Fruitland,  Formation,  San 

Geological  Survey  Coal  Investigations  map  C-92A. 

Farmington  1:100,000 

Hayes,  P.T.,  and  Zapp,  A.D;, 1955, Geology  and  fuel  resources  of 
the  upper  Cretaceous  rocks  of  the  Barker  Dome-Fruitland 

Oil  and  Gas  Investigations  Map  OM-144. 
area,  San  Juan  County,  New  Mexico: U.S. Geological  Survey 

O'Sullivan,  R.B.,  and  Beaumont,  E.C.,  1957,  Preliminary  geologic 
map  of  western  San  Juan  Basin,  San  Juan  and  McKinley 
Counties,  New  Mexico: U.S. Geological  Survey  Oil  and  Gas 
Investigations  Map OM-190. 

O'Sullivan,  R.B.,  and  Beikman,  H.M.,  1963,  Geology,  Structure  and 
Uranium  deposits  of  the  Shiprock  Quadrangle,  New  Mexico  and 
Arizona, U.S. Geological  Survey  Investigations  map  1-345. 
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Gallup 1:100,000 

Hackman,  R.J.,  and  Olson,  A.B.,  1977,  Geology,  Structure  and 
uranium  deposits  of  the  Gallup  1x2  quadrangle,  New  Mexico 
and  Arizona: U.S. Geological  Survey  Investigations  Map  I- 
345. 

O'Sullivan,  R.B.,  and  Beaumont,  E.C.!  1957,  Preliminary  geologic 
map  of  western  San  Juan  Basln,  San  Juan  and  McKinley 
Counties,  New  Mexico: U.S. Geological  Survey  Oil  and  Gas 
Investigations  Map  OM-190. 

Sears,  J.D.,  1925,  Geology  and  coal  resources  of  the  Gallup-Zuni 
Basin,  New  Mexico: U.S. Geological  Survey  Bulletin  767. 

Sears, J.D., 1936, Geology  and  fuel  resources  of  the  southern 
part  of  the  San  Juan  Basin,  New  Mexico,  Part 1. The  coal 

measured  section  of  pre-Dakota (?)  rocks  near  Navajo  Church: 
field  from  Gallup  eastward  toward  Mount  Taylor,  with a 

U. S .  Geological  Survey  Bulletin  860-A,  plate  1. 

Grants 1:100,000 

Dillinger,  J.K.,  1989,  Coal  resource  maps  of  the  Grants 30x60 
quadrangle,  west-central  New  Mexico: U.S. Geological  Survey 
Coal  Investigations  Map C-118-B, 3 plates. 

Hunt,  C.B.,  1936,  Geology  and  fuel  resources  of  the  southern  part 
of  the  San  Juan  Basin,  New  Mexico,  Part 2. The  Mount  Taylor 
coal  field: U.S. Geological  Survey  Bulletin  860-B  plates  18 
and 19. 

Toadlena  1:100,000 

O'Sullivan,  R.B.,  and  Beaumont,  E.C.!  1957,  Preliminary  geologic 
map  of  western  San  Juan  Basin,  San  Juan  and  McKinley 
Counties,  New  Mexico: U.S. Geological  Survey  Oil  and  Gas 
Investigations  Map  OM-190. 

OISullivan, R.B.,  and  Beikman,  H.M.,  1963,  Geology,  Structure  and 
Uranium  deposits  of  the  Shiprock  Quadrangle,  New  Mexico  and 
Arizona, U.S. Geological  Survey  Investigations  map 1-345. 

Zuni 1:100,000 

Hackman,  R.J.,  and  Olson, A.B., 1977, Geology,  structure  and 
uranium  deposits  of  the  Gallup  1x2  quadrangle,  New  Mexico 
and  Arizona: U.S. Geological  Survey  Investigations  Map I- 
345. 
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Maxwell, C.H., 1977, Preliminary geologic map of the McCartys 
quadrangle, Valencia County, New Mexico: U.S. Geological 
Survey Open-File Report 77-380. 

Maxwell, C.H., 1977, Preliminary geologic map of the Cubero 
quadrangle, Valencia County, New Mexico: U.S. Geological 
Survey Open-File Report 77-241. 

Sears, J.D., 1925, Geology and coal resources of the Gallup-Zuni 
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L i s t  of 1:100,000 Quadrangle  Maps 

Canyon 1:100,000 Quadrangle,  Fruitland  Formation,  Total  Coal 
1.) Coal-bearing  formations  and  available  coal  data,  Chaco 

Thickness. 

2.) 

3 . )  Coal-bearing  formations  and  available  coal  data,  Chaco 

Canyon 1:100,000 Quadrangle,  Fruitland  Formation,  Maximum  Depth. 
Coal-bearing  formations  and  available  coal  data,  Chaco 

Thickness. 
Canyon  1:100,000  Quadrangle,  Menefee  Formation,  Total  Coal 

4.)  Coal-bearing  formations  and  available  coal  data,  Chaco 
Canyon 1:100,000 Quadrangle,  Menefee  Formation,  Maximum  Depth. 

5.) Coal-bearing  formations  and  available  coal  data,  Chaco  Mesa 
1:100,000 Quadrangle,  Fruitland  and  Crevasse  Canyon  Formations, 
Total  Coal  Thickness. 

6.) Coal-bearing  formations  and  available  coal  data,  Chaco  Mesa 
1:100,000 Quadrangle,  Fruitland  and  Crevasse  Canyon  Formations, 
Maximum  Depth. 

7.) Coal-bearing  formations  and  available  coal  data,  Chaco  Mesa 
1:100,000 Quadrangle,  Menefee  Formation,  Total  Coal  Thickness. 

8.) Coal-bearing  formations  and  available  coal  data,  Chaco  Mesa 
1:100,000 Quadrangle,  Menefee  Formation,  Maximum  Depth. 

9 . )  Coal-bearing  formations  and  available  coal data, Farmington 
1:100,000 Quadrangle,  Fruitland  Formation,  Total  Coal  Thickness. 

10.) Coal-bearing  formations  and  available  coal  data,  Farmington 
1:100,000 Quadrangle,  Fruitland  Formation,  Maximum  Depth. 

11.) Coal-bearing  formations  and  available  coal  data,  Farmington 
1:100,000 Quadrangle,  Menefee  Formation,  Total  Coal  Thickness. 

12.)  Coal-bearing  formations  and  available  coal  data,  Farmington 
1:100,000  Quadrangle,  Menefee  Formation,  Maximum  Depth. 

13.) Coal-bearing  formations  and  available  coal  data,  Gallup 
1:100,000 Quadrangle,  Menefee  Formation,  Total  Coal  Thickness. 

14.)  Coal-bearing  formations  and  available  coal  data,  Gallup 
1:100,000 Quadrangle,  Menefee  Formation,  Maximum  Depth. 

15.) Coal-bearing  formations  and  available  coal  data,  Gallup 

Sandstone,  Total  Coal  Thickness. 
1:100,000 Quadrangle,  Crevasse  Canyon  Formation  and  Gallup 
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16.) Coal-bearing  formations  and  available  coal  data,  Gallup 

Sandstone,  Maximum  Depth. 
1:100,000 Quadrangle,  Crevasse  Canyon  Formation  and  Gallup 

17.)  Coal-bearing  formations  and  available  coal  data,  Grants 
1:100,000 Quadrangle,  Total  Coal  Thickness. 

18.) Coal-bearing  formations  and  available  coal  data,  Grants 
1:100,000 Quadrangle,  Maximum  Depth. 

19.)  Coal-bearing  formations  and  available  coal  data,  Toadlena 
1:100,000  Quadrangle,  Fruitland  Formation,  Total  Coal  Thickness. 

20.) Coal-bearing  formations  and  available  coal  data,  Toadlena 
1:100,000  Quadrangle,  Fruitland  Formation,  Maximum  Depth. 

21.) Coal-bearing  formations  and  available  coal  data,  Toadlena 
1:100,000 Quadrangle,  Menefee  Formation,  Total  Coal  Thickness. 

2 2 . )  Coal-bearing  formations  and  available  coal  data,  Toadlena 
1:100,000 Quadrangle,  Menefee  Formation,  Maximum  Depth. 

23.) Coal-bearing  formations  and  available  coal  data,  Zuni 
1:100,000 Quadrangle,  Total  Coal  Thickness. 

2 4 . )  
1:100,000  Quadrangle,  Maximum  Depth. 

Coal-bearing  formations  and  available  coal  data,  Zuni 
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