
  
    

       

 

       

 

 

 

 

 

 

 

  
 

 

 

MANCOS GALLUP OIL 
AND GAS PLAY 

The Mancos / Gallup Oil and Gas Play is made up of two 
distinct play types, a conventional structural/stratigraphic sandstone 
reservoir play and an unconventional regional fractured shale play. 

MANCOS FRACTURED SHALE 

GENERAL CHARACTERISTICS

 The Mancos Fractured Shale Gas Play (Fig. SU-17.1) is a 
confirmed, unconventional, continuous-type play (Gautier et al., 
1996). It is dependent on extensive fracturing in the organic-rich 
marine Mancos Shale. Most developed fields in the play are 
associated with anticlinal and monoclinal structures around the 
eastern, northern, and western margins of the San Juan Basin (Fig. 
SU-17.2 and 17.3). 

GALLUP (& TOCITO) SANDSTONE PLAY 

GENERAL CHARACTERISTICS 

The Gallup Sandstone is composed of up to six north-eastward 
prograding strand plain sandstone tongues of late Turonian to early 
Coniacian age. The sandstones were deposited in response to 
repeated sea level fall where estuarine and fluvial clastics 
prograded basinward forming sequence boundaries marked by 
surfaces of erosion (ravinement or incised valleys) into the 
underlying marine shales. In some areas, the sandstones bodies 
aggregate along similar depositional pathways, cutting into and 
eroding the preceding sandstone body.  Sand deposition is believed 
to pinchout into the deeper parts of the San Juan Basin. 

RESERVOIRS: Reservoirs comprise fractured shale and 
interbedded coarser clastic intervals at approximately the Tocito 
Lentil stratigraphic level.  Sandstone reservoirs can be highly 
porous and permeable, yet limited in extent. 

SOURCE ROCKS: The Mancos Shale contains 1-3 weight 
percent organic carbon and produces a sweet, low-sulfur, 
paraffin-base oil that ranges from 33˚ to 43˚ API gravity.  

TIMING: The upper Mancos Shale of the central part of the San 
Juan Basin entered the thermal zone of oil generation in the late 
Eocene and of gas generation in the Oligocene. 

TRAPS: Combination traps predominate. Traps formed by 
fracturing of shale and by interbedded coarser clastics on structures 
are common. 

EXPLORATION STATUS AND RESOURCE POTENTIAL: 
Most of the larger discoveries, such as Verde and Puerto Chiquito, 
were made prior to 1970, but directional drilling along the flanks of 
some of the poorly explored structures could result in renewed 
interest in this play.   

CHARACTERISTICS OF
 MANCOS FRACTURED SHALE PLAY 

The Mancos Fractured Shale play produces oil from fractures in the 
Niobrara-Carlile age clastic sediments (Fig. SU-18.1) which represent 
the first regressive wedge in the San Juan Basin (Gorhman et al.,1978; 
DuChene, 1989). These sediments have little or no effective porosity 
and permeability except that associated with 
fractures. The units of interest to oil exploration are the basal Niobrara 
(lower Tocito Sandstone), Niobrara-Carlile unconformity (upper Carlile 
Shale-Tocito Sandstone contact), and Carlile Shale/siltstone interval 
above the Juana Lopez (Fig. SU-18.1). The Niobrara-Carlile stage is 
laterally consistent with respect to siltstone content, cement content, and 
other observable stratigraphic phenomenon. 

The Hogback Monocline (Fig. SU-17.2) is the structural feature 
associated with the fractures in the Mancos Shale. It is located in the 
northwest flank of the San Juan Basin, southwest part of the Southern 
Ute Indian Reservation. It has a dip as great as 60˚ and has up to 8,000 
feet of structural relief. Fractures are mostly associated with areas of 
maximum flexure and where anticlines and synclines intersect the 
monocline. The fractures are best developed parallel to the trend of the 
fold. Fracture apertures range from 1 ¾ inches to hairline cracks. 
       Oil reservoirs associated with the Mancos Fractured Shale Play 
depend on secondary porosity and permeability provided by the 
fractures. The reservoirs are lithologically controlled only to the extent 
that brittle competent interbeds capable of fracturing are present. The 
fractures have greater lateral, than vertical continuity.  The basic tools 
used in exploration for fracture permeability are structure contour maps 
and lithofacies maps showing brittle interbeds in dominantly shaly 
sequences.
       Trap types are structural/stratigraphic - fracture traps. The reservoirs 
are primarily driven by gravity drainage. 

CHARACTERISTICS OF 
THE GALLUP (TOCITO) SANDSTONE PLAY

 Gallup Sandstones reservoirs can be up to 71 meters thick (Figure 
SU-17.3, 18.2, and 18.3) (Nummedal and Molenaar, 1995).  Basinward 
offshore deposits consist of bioturbated or laminated mudstones and 
fine-grained sandstones. Shoreface deposits are made up of 
amalgamated sandstones with upward coarsening characteristics. Lower 
shoreface deposits differ from upper shoreface by the presence of 
hummocky cross stratified storm deposit and burrowed beds as opposed 
to trough cross sets of a higher energy regime.  Foreshore, deltaic, 
washover fans and tidal channels, fluvial channel, crevasse splays and 
peat forming flood plain deposits are the types of sandstones present on 
the landward (regressive) wedge of Gallup accumulations.

 Oil and gas drilling for Gallup sandstone began in 1952, with a 
discovery in the Kutz West Field.  Since that time, over 50 fields have 
Gallup Sandstone production in the San Juan Basin. Total oil and gas 
production as of 2020 is 182 MMBO and 1 TCFG from 3626 wells.  An 
examination of well logs at Red Mesa Field in the western part of 
Southern Ute reservation showing 200 to 300 foot perforation intervals 
covering low porosity moderate to poorly developed sandstone 
lithologies. Initial production from the Gallup wells ranges from 2 to 
300 BOPD 50 to 3000 MCFGD. 

Figure SU-17.1 Loca�on of the Mancos Fractured Shale Play (modified a�er  Gau�er et al., 1996). 

Figure SU-17.2. Structure contour map of the Mancos Shale showing the Hogback Monocline.  
Purple outline shows region of intense deforma�on and highest poten�al for fractures within 
bri�le Mancos shale lithologies (modified a�er Anderson, 1995). Figure SU-17.3. Type log showing 

the Mancos and Gallup units. 
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Figure SU-18.1.
Subsurface 
stra�graphic cross 
sec�on across the 
central San Juan 
Basin. Dashed lines 
are �me marker 
bentonites or 
calcareous silty 
zones.  Approxi-
mate loca�on of 
sec�on is labeled in 
Figure SU-17.1 
(modified a�er 
Nummedal & 
Molenaar, 1995). 

Figure SU-18.2. 
Isopach map of the 
Tocito-3 sequence. 
The contoured 
interval of the 
Isopach Map is the 
Tocito-3 sequence 
boundary to the
Tocito-4 sequence 
boundary. Interval 
thickness of ten 
feet and greater is 
highlighted 
(modified a�er 
Jenne�e and 
Jones, 1995). 

Figure SU-18.3.
Isopach map of the 
Tocito-4 sequence. 
The contoured 
interval of the 
Isopach Map is the 
Tocito-4 sequence 
boundary to the 
overlying flooding
surface. Interval 
thickness of thirty
feet and greater is
highlighted. 
Paleocurrent 
direc�on is 
illustrated with red 
arrows (modified 
a�er Jenne�e and 
Jones, 1995). 

  

 

 

 

  

       
  

   
    

   
    

  
    

  
  
  

 
  
  
  

   
  

   
    

 
  
  
  

 
    

  
  
  

   
    

  
                                 

      
   

    
 

    
  
  
  

 
  
  
  
  

   
  

SOUTHERN UTE INDIAN RESERVATION 
COLORADO 

ANALOG FIELDS IN AND NEAR 
RESERVATION 

(*) denotes field lies within the reservation boundaries 

(Fassett, 1978, 1983; Wells and Lay, 1997)

 ALBINO GALLUP 
Discovery Well: NC, NE, sec 26, T32N, R8W 

(1974) 
Producing Formation: Gallup sandstone of the Mancos 

Shale 
Type of Trap: Structural, Stratigraphic 
Producing Wells: 1 (1994) 
Initial Production: 2.9 MMCFGD 
Cumulative Production: 1.0 bcfg (2020) 
Gas Characteristics: N/A 
Type of Drive: Gas expansion 
Average Net Pay: Up to 900 feet of fractured interval 
Porosity: 3-8%, and fractures 
Permeability: Fracture permeability 

FLORA VISTA (GALLUP) 
Discovery Well: SE, SW, sec 2, T30N, R12W 

(1961) 
Producing Formation: Cretaceous Gallup Sandstone 
Type of Trap: Stratigraphic 
Producing Wells: 1 (2020) 
Initial Production: 1,070 MCFGD 
Cumulative Production: 265 MMCFG, 

7.4 MB condensate (2020) 
Oil Characteristics: BTU 1,303 
Type of Drive: Solution gas 
Average Net Pay: 9 feet 
Porosity: 9-12%, 10% average 

(sonic log calculated) 
Permeability: Unknown 

RED MESA (GALLUP) 
Figures SU-18.4, 18.5, and 18.6 

Discovery Well: SW, SW, sec 14, T33N, R12W 
(1959) 

Producing Formation: Fractured interval, 
Cretaceous Gallup Sandstone 

Type Of Trap: Fractured shale, stratigraphic 
Producing Wells: 27 (2020) 
Initial Production: 4 BOD 
Cumulative Production: 656 MBO, 471 MMCFG (2020) 
Oil Characteristics: NA 
Gas Characteristics: NA 
Type Of Drive: Solution Gas 
Average Net Pay: Variable 
Porosity: Fracture 
Permeability: Unknown 

Figure SU-18.5.  Structure contour map and oil bubble cumula�ve produc�on from Red Mesa
(Gallup) Field. 

Figure SU-18.4.
Loca�on of 
Gallup/Tocito Sandstone
and Mancos Shale oil 
and gas fields producing
from the Mancos-Gallup
Sandstone Oil Play.
Colored areas are 
producing fields and
areas having abundant
gas shows. Well symbols
enlarged to show
Mancos produc�on. 

Figure SU-18.6.  Type
log from Red Mesa
(Gallup) Field. 
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Southern Ute Indian ReservationCO
 NM 

ANALOG FIELDS IN AND NEAR RESERVATION 
(*) denotes that field lies within the reservation boundaries 

LA PLATA GALLUP 
(Figs. SU-19.1 & SU-19.2) 

Location of Discovery Well:  SE, SW, sec 5, T31N, R13W (1959) 
Producing Formation:  Cretaceous Mancos Shale 
Type of Trap:   Stratigraphic, Fractured Shale   
Number of Producing Wells:   5 (2020) Gallup 
Initial Production: 241 BOD 
Cumulative Production:  320 MBO and 1123 MMCGG (2020) Gallup 
Oil Characteristics:  Sweet, yellow-green, 38˚ API gravity 
Type of Drive:   Combination gravity drainage and solution gas 
Average Net Pay:   Uncertain, probably less than 30 feet 
Porosity:    Uncertain, probably on the order of 1% 
Permeability: Unknown 

VERDE GALLUP 
(Fig SU-19.1) 

Location of Discovery Well: Se, Se, Sec 14, T31n, R15w (1955) 
Producing Formation: Fractured Interval, Cret. Gallup Sandstone 
Type of Trap: Fractured Shale, Stratigraphic 
Number of Producing Wells: 214 (2020) 
Initial Production: 180 Bod 
Cumulative Production: 8.2 MMBO, 2.75 BCFG (2020) 
Oil Characteristics: 38°-42° API Gravity 
Gas Characteristics: Sweet High Btu 
Type of Drive: Gravity Drainage 
Average Net Pay: Variable 
Porosity: Fracture 
Permeability: Unknown 

Ref: Fassett, 1983, 1978; Wells and Lay, 1996; IHS data 2020 

       
  

 

 
 

 
 

 
  

 
 
 
 

  
  

 

Figure SU-19.2. Structure contour map and type log for the La Plata Gallup Field.  Structure contour lines are drawn on the top of the Mancos Shale. Contour interval is 100 
feet.  (modified a�er Greer, 1978). 

La Plata Gallup Field 

Figure SU-19.1. Loca�on of fields producing from the Mancos Fractured Shale and Gallup Sand-
stone. 
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DAKOTA SANDSTONE 

OIL & GAS PLAY

       The Dakota Oil & Gas Play is both a structural and stratigraph-
ic play throughout most of the central San Juan Basin (Figures 
SU-20.1 and 20.2). Because of the variability of depositional 
environments in the Dakota Sandstone, it is difficult to characterize 
a typical reservoir lithology. Most lithologies are made up of 
marine coastal barrier bar sandstones and continental fluvial 
sandstones. Production has been from the upper marine part of the 
interval, but significant amounts of both oil and gas also have been 
produced from the nonmarine section. 

RESERVOIRS:  Reservoir quality can be highly variable. Most 
of the marine sandstones within the basin are considered tight, 
where porosities generally range from 5 to 15 percent and permea-
bilities from 0.1 to .25 md. Fracturing, both natural and induced, is 
essential for effective field development. Late Cretaceous Dakota 
Sandstone varies from dominantly nonmarine channel deposits and 
interbedded coal and conglomerate in the northwest to dominantly 
shallow marine, commonly burrowed deposits in the southeast 
(Figures SU-20.3 and 20.4). Net pay thicknesses range from 10 to 
100 ft. Porosities can get as high as 20 percent and permeabilities 
are as high as 400 md. 

SOURCE ROCKS:  Along the southern margin of the play, the 
Cretaceous marine Mancos Shale was the source of the Dakota oil. 

API gravities range from 44° to 59°. On the Four Corners 
Platform to the west, nonmarine source rocks of the Menefee 
Formation were identified as the source. The stratigraphically 
higher Menefee is brought into close proximity with the Dakota 
across the Hogback monocline. 

TIMING AND MIGRATION: Depending on location, the 
Dakota Sandstone and lower Mancos Shale entered the oil window 
during Oligocene to Miocene. In the northern part of the basin, the 
Dakota Sandstone and Mancos Shale entered the oil generation 
window in Eocene time, elevating to temperatures appropriate for 
the generation of dry gas by late Oligocene time. In the southern 
part of the basin, generation and migration was still taking place in 
the late Miocene time or even later. It is not known at what point 
hydrodynamic forces reached sufficient strength to act as a 
trapping mechanism, but early Miocene time is likely for the 
establishment of the present-day uplift and erosion pattern 
throughout the basin. Migration of oil in the Dakota was still 
taking place in late Miocene times or later. 

TRAPS:  Fields range in size from 40 to 10,000 acres and most 
production is from fields of 100-2,000 acres. Stratigraphic traps 
are typically formed by updip pinchout of porous sandstone into 
shale or coal. Structural traps on faulted anticlines sealed by shale 
form some of the larger fields in the play. Oil production ranges in 
depth from 1,000 to 3,000 ft. Dakota gas accumulations can occur 
on the flanks of structures or in the bottoms of large depressions 
generally at depths of 6500 to 7500 feet. Fluid transmissibility 
characteristics are generally consistent from the central basin to the 
outcrop. Basinward hydrodynamic forces have been suggested as 

trapping mechanisms, but this is still debatable. oil fields have an estimated total production exceeding 1 MMBO, 
EXPLORATION STATUS AND RESOURCE POTENTIAL: and the largest field (Price Gramps) has production of 7 MMBO. 
The first discoveries in the Dakota play were made in the early Dakota gas production in the central basin has grown in excess of 
1920's on small anticlinal structures on the Four Corners Platform 4.2 TCF in the Basin Field with 34 MMB condensate. Future 
and in the central basin in 1947. Approximately 30 percent of the Dakota oil and gas discoveries are likely due to the pervasive gas 

saturation within the sandstone. 

Figure SU-20.2.  Structure contour map on top of the Dakota Sandstone in the Southern Ute Indian Reserva�on. Contour interval is 250
feet. Southeastern part of the reserva�on has sparse data (modified a�er Andersen, 1992). 

SW NE NW SE 

Figure SU-20.3.  Southwest - northeast schema�c stra�graphic cross sec�on rela�ng
members of the Dakota Sandstone and Mancos Shale and adjacent units in the San 
Juan Basin (modified a�er Whitehead, 1993). 
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Figure SU-20.1. Loca�on of the Lower Cretaceous (Dakota) Oil Play in red box
(refer to figure SU-20.2). 

Figure SU-20.4.  Northwest - southeast schema�c stra�graphic cross sec�on
rela�ng members of the Dakota Sandstone and Mancos Shale and adjacent units
in the San Juan Basin (modified a�er Whitehead, 1993). 
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