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PETROLEUM EXPLORATION IN SOCORRO COUNTY 

RONALD F. BROADHEAD  

New Mexico Bureau of Mines and Mineral Resources  

Socorro, New Mexico 87801 

Thirty-two petroleum test wells have been drilled in Socorro County 

since exploration began in 1923 (table 1, fig. 1). None of the 32 tests 

resulted in production. Eight wells have been drilled since the New 

Mexico Geological Society last published a list of Socorro County 

petroleum tests (New Mexico Geological Society, 1963). Drilling has 

been concentrated in three parts of Socorro County: the Acoma basin 

in the northwest part of the county, a north-trending band along the 

Rio Grande valley in the central part of the county, and a large anticline 

in eastern Socorro County. The general stratigraphy of Socorro County 

is outlined in Table 2. 
None of the five wells drilled in the Acoma basin reported petroleum 

shows. Three of the wells (fig. 1, nos. 1, 3, 4; table 1, nos. 1, 3, 4) 

spudded in Triassic red beds and reached total depths ranging from 

4,000 to 4,800 ft (1,200 to 1,500 m) in Precambrian basement. Although 

there is no production from the Acoma basin, potential reservoirs are 

present, chiefly as sandstones of the Mesaverde Group and Dakota 

Sandstone (Cretaceous), limestones and sandstones of the San Andres 

Limestone and Yeso Formation (Permian), and sandstones and lime- 

stones of the Magdalena Group (Pennsylvanian). Lower to middle Pa- 

leozoic rocks are not present in the Acoma basin and the Magdalena 

Group rests directly on Precambrian basement. Foster and Grant (1974) 

gave the Acoma basin a favorable exploration rating. Wengerd (1959) 

gave a favorable exploration rating to the Lucero region, which includes 

part of northwest Socorro County and part of the Acoma basin. 
Seven exploration tests (fig. 1, nos. 6-8, 15-18; table 1, nos. 6-8, 

15-18) have been drilled in the Rio Grande valley; all of these wells 

were drilled before 1942. All seven wells were spudded in Cenozoic 

valley-fill deposits and six of the wells apparently reached total depth 

in Tertiary rocks, probably the Santa Fe Group. One well, the Central 

New Mexico Oil Company No. 1 Brown-Livingston (fig. 1, no. 8; 

table 1, no. 8) may have penetrated the entire Tertiary section and 

reached total depth in Cretaceous rocks (Foster, 1978a, p. 237). Five 

wells reported oil shows, presumably in the Santa Fe Group; another 

well (fig. 1, no. 18; table 1, no. 18) reported a gas show in the Santa 

Fe. Major exploration targets in the Rio Grande valley of Socorro 

County are Tertiary, Permian, and Pennsylvanian rocks. Cretaceous 

rocks are not an exploration target because they are not present in most 

of the rift in Socorro County; the southwest, central, and north-central 

parts of the county were an emergent highland during the Late Creta- 

ceous (Kottlowski, 1963, fig. 17; Cather, 1982, fig. 2) from which 

Cretaceous rocks were removed by erosion. Cretaceous sandstones are 

a major exploration target in the rift in Bernalillo and Valencia Counties, 

north of Socorro County (Black, 1982). Tertiary rocks are possible 

exploration targets because they have yielded several oil and gas shows 

in Socorro County and also to the north in Bernalillo and Valencia 

Counties (Black, 1982). 
Wells 20-32 (fig. 1, table 1) were drilled on a large north-plunging 

anticline that forms the eastern boundary of the Jornada del Muerto. 

The anticline has been mapped as a surface structure and the Yeso 

Formation (Permian) is exposed along the axis of the anticline. The 

anticline appears to be a north-plunging limb of the faulted Oscura 

Mountains. Wells 20-32 were all spudded in the Yeso Formation (Per- 

mian) or in thin Quaternary sediments that overlie the Yeso. Only three 

wells drilled on the anticline reported petroleum shows (fig. 1, nos. 

27, 28, 31; table 1, nos. 27, 28, 31). Six of the wells reportedly reached 

total depth in Precambrian basement, which is overlain nonconformably 

by Pennsylvanian rocks in east-central Socorro County. On the anticline, 

limestones and sandstones of the Magdalena Group (Pennsylvanian) 

are probably the most favorable exploration targets. Other rocks that 

elsewhere contain petroleum reservoirs, the San Andres Limestone (Per- 

mian) and Cretaceous sandstones, have been removed by Cenozoic 

erosion. Reservoirs in the Yeso may be too shallow to contain petroleum 

accumulations. 
Three wells were drilled in northeastern Socorro County by Richard 

B. Laing in the early 1950's (fig. 1, nos. 9, 10, II; table 1, nos. 9, 

10, 11). The three wells are located in the Estancia Basin, east of the 

Manzano Mountains. All were spudded in the Bursum Formation (Penn- 

sylvanian-Permian) and reached total depth in the Magdalena Group 

(Pennsylvanian). The deepest well, the Richard B. Laing No. 1 Sanchez 

(fig. 1, no. 11; table 1, no. 11) reportedly had gas shows at depths of 

836 ft (255 m) and 1,090 ft (332 m), probably from limestones or 

sandstones of the Madera Formation (Pennsylvanian). Foster and Grant 

(1974) gave a favorable exploration rating to parts of the Estancia Basin 

which are east of the Laing wells. 
Only one well, the Skelly Oil Company No. 1 Goddard (fig. 1, no. 

19; table 1, no. 19), has been drilled in the Socorro County portion of 

the Jornada del Muerto. It was spudded in the Yeso Formation (Permian) 

and was abandoned after reaching a total depth of 3,386 ft (1,032 m) 

in Precambrian quartzite. Potential reservoir rocks in the Jornada del 

Muerto are Cretaceous sandstones, the San Andres Limestone (Per- 

mian), sandstones, limestones and dolostones of the Yeso Formation 

(Permian), and sandstones and limestones of the Magdalena Group 

(Pennsylvanian). Structural traps may be lacking in the gentle syncline 

that forms the Jornada del Muerto. Foster and Grant (1974) gave a 

generally unfavorable exploration rating to the Socorro County portion 

of the Jornada del Muerto. 
No petroleum exploration wells have been drilled in southwest So- 

corro County. The large volcanic cauldrons that cover much of the 

southwest part of the county (Chapin and others, 1978; Osburn and 

Chapin, this guidebook) make that area unfavorable for exploration. 

Also, southwest Socorro County was an erosional highland during the 

late Cretaceous (Kottlowski, 1963, fig. 17; Cather, 1982, fig. 2; this 

guidebook) and most Mesozoic and possibly some upper Paleozoic 

strata were removed by erosion. Lower to middle Paleozoic strata are 

also absent in most of southwest Socorro County. More than 2,000 ft 

(600 m) of Pennsylvanian strata are present in the San Mateo basin of 

southwest Socorro County (Kottlowski, 1963, fig. 9). 
Pre-Mississippian rocks are preserved only in southernmost Socorro 

County. There, the Cambrian, Ordovician, Devonian, and Mississippian 

Systems pinch out northward as they are overlapped unconformably by 

Pennsylvanian rocks. The Cambrian, Ordovician, and Devonian Sys- 

tems have an aggregate thickness of less than 300 ft (100 m) in southwest 

Socorro County and Silurian strata are absent (Kottlowski, 1963, figs. 

3, 4, 5, 6, 7). Devonian rocks lack favorable reservoir characteristics. 

Oil could possibly be trapped in fault blocks or in updip pinchouts of 

Cambrian, Ordovician, and Mississippian sandstones, limestones, and 

dolostones. 
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