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CORRELATION OF MAP UNITS
[Isotopic ages followed by an asterisk (33.7 Ma*) are 40Ar/39Ar ages; all others are conventional K-Ar ages]

Tt1

LIST OF MAP UNITS

[Isotopic ages followed by an asterisk (33.7 Ma*) are 40Ar/39Ar ages; all others are conventional 
K-Ar ages]

SURFICIAL DEPOSITS

Alluvium (Holocene)

Playa alluvium of the Plains of San Agustin (Holocene)

Deposits of prehistoric lake San Agustin (B.B. Houser in Ratté and 
others, 1990)

Bar and barrier ridge deposits (Holocene and Pleistocene)

Fan delta deposits (Holocene and Pleistocene)

Shoreline deposits (Holocene and Pleistocene)

Colluvium and alluvium (Holocene and Pleistocene)

Landslide deposits (Holocene and Pleistocene)

Piedmont slope deposits (Pleistocene)

VOLCANIC AND VOLCANICLASTIC ROCKS

Volcaniclastic rocks of the Gila Group
Gila Group, undivided (Pleistocene(?) to early Miocene)

Upper Gila Group (Pleistocene(?) to middle Miocene)

Lower Gila Group (middle to early Miocene)

Volcaniclastic rocks of the Santa Fe Group (Pleistocene to Miocene)

Volcanic rocks interlayered with the Gila Group

Basalt (Pleistocene and Pliocene, 0.9–2.5 Ma*)

Basalt dikes (Pleistocene and Pliocene)

Basalt scoria (Pleistocene and Pliocene)

Basalt, andesite, and dacite, undivided (Miocene) 

Basalt dikes (Miocene)

Basaltic scoria, cinders, and bombs (Miocene)

Basalt on Flat Top Mesa (Ratté, Bove, and McIntosh, 1994) 
(Miocene, 9 Ma*)

Rocks of Apache Peak volcano

Andesite at Apache Peak (Miocene, 10.6 Ma, H.H. Mehnert, oral 
commun., 1990) 

Rocks of Eagle Peak volcano

Central dacite plug (Miocene, 11.4 Ma*)

Upper dacite flows (Miocene)

Lower andesite and dacite flows (Miocene, 12 Ma*)

Wilson Canyon andesite flows (Miocene)

Milligan Mountain andesite-dacite flows (Miocene, 12 Ma*)

Andesite dike at Dry Mesa (Miocene)

Rocks of Horse Mountain volcano

Predominantly dacitic, rhyolitic to andesitic lava flows (Ratté and 
others, 1990) (Miocene, 12–14 Ma*)
Northwest-trending, andesitic-dacitic breccia dikes (Miocene)

Pyroclastic rocks (Miocene)

Dacite plug (Miocene)

Aplite dikes (Miocene)

Vent(?) breccia (Miocene)

Megacrystic andesite lava flow (Miocene, 12 Ma*)

Basalt of Saliz Hill (Ratté, 1980) (Miocene, 12.2 Ma)

Basalt at Kiehnes Canyon (Ratté, Bove, and McIntosh, 1994) 
(Miocene, 13.5 Ma*)

Rocks of John Kerr Peak volcano

Rhyolite domes and flows (Smith, 1976) (Miocene,   13 Ma, 
Marvin and others, 1987)

Rhyolite near Maverick Peak (Ratté, 1989) (Miocene,   14 Ma)

Rhyolite dike in rhyolite near Maverick Peak (Miocene)

Porphyritic quartz-diorite intrusions at Wet Leggett Spring (Ratté, 
1989) (Miocene,  15 Ma, Marvin and others, 1987)

Volcaniclastic rocks of the Spears Group (Osburn and Chapin, 1983) 
(Oligocene and Eocene)

Upper Spears Group (Oligocene)

Lower Spears Group, undivided (Oligocene and Eocene) 

White sandstone sequence of lower Spears Group (Eocene)

Green to gray sandstone sequence of lower Spears Group (Eocene)

Upper Pueblo Creek Formation (Oligocene and Eocene)—Units Tt 
and Tt1–4 are discontinuous, thin (0 to about 5 m thick) Datil Group 
ignimbrites interlayered in upper Pueblo Creek Formation

Lower Pueblo Creek Formation (Eocene)

Volcanic rocks of the Mogollon Group (Cather and others, 1994) 
(Miocene and Oligocene)

Mogollon Group, undivided (Miocene and Oligocene) 

Andesite dikes (Miocene and Oligocene)

Bearwallow Mountain Andesite (Oligocene, 25–26 Ma, Marvin and 
others, 1987)

Basaltic-andesite to dacite lava flows (Oligocene)

Andesitic dike (Oligocene)

Andesite plugs (Oligocene)

Andesitic cinder and scoria deposits (Oligocene)

Rhyolite of Hay Canyon (Oligocene?)

Rhyolite at Frying Pan Creek (Oligocene?)

Rhyolite of Stallings Tank (Oligocene) 

Tuff of Triangle C Ranch (Ratté and others, 1990) (Oligocene, 28.1 
Ma*, McIntosh and others, 1992) 

Bloodgood Canyon Tuff (Elston, 1976) (Oligocene, 28.1 Ma*, 
McIntosh and others, 1992)

Basaltic-andesite of Cottonwood Canyon (Oligocene) 

Shelley Peak Tuff (Ratté and Gaskill, 1975) (Oligocene, 28.1 Ma*, 
McIntosh and others, 1992)

Taylor Creek Rhyolite and associated rocks

Tuff of Garcia Camp (Lawrence, 1985; Duffield and Dalrymple, 
1990) (Oligocene, 28.1 Ma*, McIntosh and others, 1992)

Taylor Creek Rhyolite (Duffield and Dalrymple, 1990) 
(Oligocene, 28.1 Ma*, McIntosh and others, 1992)

Squirrel Springs Canyon Andesite (Rhodes and Smith, 1976)  
(Oligocene, 28.5 Ma*, McIntosh and Chamberlin, 1994) 

Vicks Peak Tuff (Osburn and Chapin, 1983) (Oligocene, 28.6 Ma*, 
McIntosh and others, 1992)

Rhyolite of Gwynn Canyon (Oligocene, 28.7 Ma*, unpub. age, 
D.J. Bove, 1993)

La Jencia Tuff (Osburn and Chapin, 1983) (Oligocene, 28.9 Ma*, 
McIntosh and others, 1992)

Davis Canyon Tuff (Ratté and Gaskill, 1975) (Oligocene, 29.0 
Ma*, McIntosh and others, 1992)

Andesite flows (Oligocene)

Rhyolite of Bat Cave Wells (Ratté and others, 1990) (Oligocene)

Rocks of Telephone Canyon volcano

Andesite of Telephone Canyon, undivided (Oligocene, 
32.9–29.7 Ma*, D.J. Bove, unpub. ages, 1993)

Volcanic rocks of the Datil Group (Osburn and Chapin, 1983; 
Cather and others, 1994) (Oligocene and Eocene)

Datil Group, undivided (Oligocene and Eocene)

Caballo Blanco Tuff (Elston, 1957) (Oligocene, 31.6 Ma*, 
McIntosh and others, 1992)

Hells Mesa Tuff (Osburn and Chapin, 1983) (Oligocene, 32.1 Ma*, 
McIntosh and others, 1992)

Distal outflow of regional ignimbrites (Oligocene and Eocene)— 
Labeled Tt1–4 where present in sequence

Rocks of Saddle Mountain volcano

Andesite lava flows (earliest Oligocene or latest Eocene, about 
33.3 Ma) 

Andesite agglomerate (Oligocene or Eocene)

Andesite dikes (Oligocene or Eocene) 

Andesitic intrusive-extrusive complex of Saliz Canyon (Eocene)

Andesitic vent(?) breccia (Eocene, 33.6 Ma, Marvin and others, 
1987)

Andesite of Dry Leggett Canyon (Ratté, 1989) (Eocene)

Possible plug or vent for andesite of Dry Leggett Canyon 
(Eocene)

Rocks of Horse Springs volcano or volcanic center

Horse Springs dacite (Ratté and others, 1990; Ratté, Modreski, 
and others, 1994) (Eocene, 33.7 Ma*, W.C. McIntosh, written 
commun., 1995)

Megabreccia and mesobreccia (Eocene)

Blue Canyon Tuff (Lopez and Bornhorst, 1979; Osburn and 
Chapin, 1983) (Eocene, 33.7 Ma*, McIntosh and others, 1992)

Rock House Canyon Tuff (Osburn and Chapin, 1983) (Eocene, 
34.4 Ma*, McIntosh and others, 1992)

Blue Canyon and Rock House Canyon Tuffs, undivided (Eocene)

Tuff of Lebya Well (Ratté and others, 1990) (Eocene, 34.7 Ma*, 
McIntosh and others, 1992)

Tuff of Bishop Peak (Ratté, 1989) (Eocene, 34.6 Ma*, McIntosh 
and others, 1992)

Kneeling Nun Tuff (Elston and others, 1975) (Eocene, 34.9 Ma*, 
McIntosh and others, 1992)

Tuff of Farr Ranch (Ratté and others, 1990) (Eocene, 35.6 Ma*, 
McIntosh and others, 1992)  

Datil Well Tuff (Lopez and Bornhorst, 1979) (Eocene 35.5 Ma*, 
McIntosh and others, 1992)

Datil Well Tuff and (or) tuff of Farr Ranch, undivided (Eocene)

Basaltic lava flow of Alamocito Canyon (Eocene)

OLDER SEDIMENTARY ROCKS

Sedimentary rocks, undivided (Permian)

Depositional contact

Fault—Showing dip; dashed where approximately located or inferred; 
dotted where concealed or uncertain.  Bar and ball on downthrown 
side; dike, Tbd, shown along fault

Rhyolite dike—Mapped only in upper Pueblo Creek Formation (unit 
Tpu) on east flank of Brushy Mountains north of Highway U.S. 180, 
in central part of Saliz Pass 7½-minute quadrangle, and in Bloodgood 
Canyon Tuff (unit Tbt) near crest of Saliz Mountains west of 
Hightower Spring, in central part of Reserve 7½-minute quadrangle

Gradational contact between vent facies (VF) and alluvial facies (AF) 
of upper Pueblo Creek Formation of Spears Group—Mapped 
only near southwest corner of quadrangle on west side of Pueblo 
Creek

Scarp within landslide area

Inferred structural margin of Bursum caldera

Volcanic center or vent—Showing age where known; locality number 
corresponds to entry in figure 4

Road metal quarry

Strike and dip of sedimentary beds or compaction foliation of 
ignimbrites (ash-flow tuffs)

Inclined
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Figure 1. Index map of New Mexico showing location of Tularosa 
Mountains 30´ × 60´ quadrangle, pink shaded; Quemado 30´ × 60´ 
quadrangle, pink diagonal lines (Chamberlin and others, 1994); and 
Mogollon Mountains 30´ × 60´ quadrangle, blue diagonal lines.

Figure 2. Index to 7½-minute topographic quadrangles in the Tularosa Mountains 30´ × 60´ quadrangle showing principal highways, 
settlements, and the Continental Divide.  Settlements (  ): A, Aragon; AC, Apache Creek; C, Cruzville; L, Luna; OHS, Old Horse 
Springs; R, Reserve (Catron County Seat).
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Figure 4.MMStructural features of the Tularosa Mountains 30´ × 60´ quadrangle showing fault pattern and major named fault zones, volcanic eruptive centers, and 
proposed caldera boundaries (red, this study; gray, prior study).  Bar and ball on downthrown side of selected faults.
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