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INTERMONTANE BASIN HYDROSTRATIGRAPHIC UNITS (HSUs)

E

Upper Quaternary -  Eolian sand deposits, the symbol E/Qb or E/PA etc., 

shows the rock unit the sand has buried
E/TA

E/PA

E/USF1

Rio Grande Valley HSUs (post-Santa Fe Group)

RA Channel and floodplain deposits of the Rio Grande; up to 100 ft (30 m) saturated thickness; mostly 

facies a1 and a2

VA Undifferentiated deposits of (VAY and VAO) of major ephemeral tributaries to the Rio Grande system; 

facies b (like 5 and 6)

VAU

VAY Younger valley fill deposits associated with entrenchment and backfilling of major tributaries to the 

Rio Grande valley; facies b (like 5 and 6)

VAO Older valley fill deposits, associated with graded surface fans and terraces formed during at least two 

major episodes of entrechment and partial backfilling of major tributaries to the Rio Grande; facies b 

(like 5 and 6). Includes tongues of ancestral river alluvium; facies a

VAR

TA Quaternary, terrace deposits of the Rio Grande; mostly facies a1 entirely in the vadose zone

TA/USF2

Piedmont-Slope HSUs (post-Santa Fe Group); entirely in the vadose zone

PAY Younger piedmont- slope deposits of late Quaternary age; mostly facies 5

PA Younger (PAY) and older (PAO) piedmont-slope deposits, undivided, stippeled where up to 10 ft (3 m) 

of Late Quaternary eolian cover is present; mostly facies 5 and 6

PAO Older piedmont-slope deposits of Middle Quaternary age; mostly facies 5 and 6

PAU Older and younger piedmont-slope deposits and correlative Upper Santa Fepiedmont facies (5 to 8), undivided

PAR

Basin-Floor HSUs (post-Santa Fe Group)

BF Undivided alluvial flat deposits, including fills of small playa depressions; as much as 30 ft (10 m) thick 

and primarily in vadose zone; mostly facies c

BFP Playa- lake deposits in local depressions on basin- floor alluvial plains (unit BF);  as much as 20 ft (6 m) 

thick and entirely in vadose zone; fine- grained with thin sandy layers; mostly facies c

Santa Fe Group HSUs

USLM Middle Pleistocene to Pliocene, Upper Santa Fe HSUs, sandy, fluvial and eolian sediments (with partially 

indurated clacic paleosols) of the La Mesa geomorphic surface; up to 20 ft (6 m) thick and entirely in the 

vadose zone; up to 10 ft (3 m) of upper Quaternary eolian cover is locally present

USF1 Early Pleistocene to Late Miocene, Upper Santa Fe HSUs, medial to distal piedmont facies, mostly facies 

5 and 6; includes Camp Rice Formation; up to 10 ft (3 m) of upper Quaternary eolian cover is locally present

USF2 Early to Late Miocene, Upper Santa Fe HSUs, basin- floor facies 1 to 4, undivided; includes Camp Rice 

Formation subdivisions; up to 10 ft (3 m)of upper Quaternary eolian cover is locally present

USFc Pliocene to Late Miocene, Upper Santa Fe HSUs, mostly proximal piedmont facies 6 and 8; includes Camp 

Rice Formation subdivisions

PRE-SANTA FE GROUP BEDROCK UNITS

Tli Lower Cenozoic: Intermediate-composition volcanicrocks; primarily andesitic intrusions; generally porphyritic; 

locally includes epiclastic rocks derived from Tli. Includes intrusionsin the Vado Hill to Paso del Norte and 

Diablo Plateau-Otero Mesa area

K Lower Cretaceous sedimentary rocks, undifferentiated - primarily limestone, shale, and siltstone

J

IP

Pzm

Pennsylvanian Rocks - Primarily limestone, with shale, sandstone, and gypsite 

Pzl Lower Paleozoic Rocks, Cambrian to Silurian, primarily carbonate types

XY

Interstate Highway

Older and younger vally-fill, and upper Santa Fe basin-fill (facies 5 to 8) deposits, undifferentiated 

to the Rio Grande system; facies b (like 5 and 6)

Older and younger valley-fill, and upper Santa Fe basin-fill (facies 5 to 8) deposits, undifferentiated, 

that form discontinuous alluvial cover on bedrock

Older and younger piedmont deposits, undifferentiated, that form discontinuous alluvial cover on bedrock

Jurassic rocks of Sierra Samalayuca - Primarily weakly metamorphosed shale, sandstone, and conglomerate

Middle Paleozoic Rocks, Devonian and Mississipian, primarily carbonate types with shale

Precambrian Rocks (Undifferentiated)

Pzu Upper Paleozoic Rocks, Pennsylvanian and Permian - Primarily limestone, with shale, sandstone, and gypsite 

Plate 1. Preliminary hydrogeologic map of the western Hueco Bolson-Paso del Norte area of Trans-Pecos Texas,
and adjacent parts of New Mexico and Chihuahua, mexico

John W. Hawley and John F. Kennedy
December 2009
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