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DESCRIPTION OF MAP UNITS
QUATERNARY SURFICIAL DEPOSITS 
Young Alluvial Fan Deposits

ALLUVIUM OF THE YOUNGEST FAN SURFACES
The topographically lowest, undissected surfaces that encompass the most recent debris 
�ow deposits on alluvial fans. Generally occur as either lobes or channels within fan 
complexes. Rough surface morphology is produced by preservation of young to very 
young, fresh, unweathered boulder debris �ow deposits. Boulder debris �ow deposits 
comprise levees of poorly imbricated cobble to large boulders varying from clast support 
to support of �ne sand to pebble matrix. Lobes are generally composed of 
clast-supported, sub-angular to round cobbles to large boulders, devoid of matrix. 
Cobbles and boulders display minimal to no weathering and primary depositional 
features display little to no signs of modi�cation. Boulders are fresh and ring with strike 
of hammer.

ALLUVIUM OF THE SECOND YOUNGEST FAN SURFACES
Deposits that are entrenched by and topographically above Qay3. Undissected to slightly 
dissected surfaces display rough primary depositional fabric. Generally occur as 
segments within northern fan complexes or as individual depositional lobes of larger fan 
complex. Rough surface morphology is produced by preservation of young boulder 
debris �ow deposits. Boulder debris �ow deposits comprise levees of poorly imbricated 
cobble to large boulders varying from clast-support to support of �ne sand to pebble 
matrix. Lobes are generally composed of clast supported, sub-angular to round cobbles 
to large boulders, devoid of matrix. Cobbles and boulders are minimally weathered and 
primary depositional features display very minimal signs of modi�cation.

ALLUVIUM OF THE THIRD YOUNGEST FAN SURFACES
The topographically highest units of Qay subdivisions. Undissected to slightly dissected 
surfaces that display rough fabric. Occur as segments within northern fan complexes and 
as large individual depositional lobes of some larger fan complexes. Rough surface 
morphology is produced by preservation of young boulder debris �ow deposits. Boulder 
debris �ow deposits comprise levees of massive to poorly imbricated cobble to large 
boulders varying from clast-supported to support of �ne sand to pebble matrix with 
minimal reworking. Lobes are generally composed of clast-supported, sub-angular to 
rounded cobbles to large boulders, devoid of matrix. Cobbles and boulders are minimally 
weathered and primary depositional morphology display few signs of modi�cation. 

Intermediate Alluvial Fan Deposits
ALLUVIUM OF THE YOUNGEST INTERMEDIATE FAN SURFACES
Lowest topographic position of the intermediate deposits that sit above Qay deposits. 
Rough surface texture from preserved primary depositional morphology. Signi�cant 
winnowing of �ne-grained material from matrix of debris �ow levee and lobe deposits 
and variable aeolian input of silt within cobble to large boulder interstices. Di�usion of 
primary depositional morphology is evident by in�lled topographic lows of �ne-grained 
sand to cobble-sized particles.

ALLUVIUM OF THE SECOND YOUNGEST INTERMEDIATE FAN SURFACES
Surfaces are rough to moderately rough due to moderate disintegration of primary 
depositional morphology. Topographically below Qai1 and older deposits and perched 
above younger deposits. Most levee and lobe morphology of primary deposition is 
masked by di�usion of depositional morphology and input of aeolian �nes. Boulders are 
sub-angular to round, and fresh to heavily weathered. Most heavily weathered boulders 
have disintegrated into angular fragments. Where large boulders are present, they thud 
with a hammer strike and display protruding ma�c xenoliths. Vegetation grows 
pervasively throughout unit and includes pinon, juniper pines, sages, and grasses.

ALLUVIUM OF THE OLDEST INTERMEDIATE FAN SURFACES
Topographically highest of intermediate deposits. The most signi�cantly entrenched 
intermediate deposits. Moderately rough to somewhat smoothed surface texture from 
disintegration of primary depositional morphology. Occur as distinct fan lobes and as 
perched stand-alone surfaces. Levee and lobe morphology of primary depositional fabric 
has been di�used by structural collapse and aeolian input of �nes. Stage II-III carbonate 
horizons and rinds formed in soil sequences. Cobbles to large boulders range from 
sub-angular to rounded, many are buried. Clasts range from slightly to heavily weathered 
and disintegrated. 

Old Alluvial Fan Deposits
ALLUVIUM OF THE THIRD OLDEST FAN SURFACES
Smooth, segmented surfaces. Surfaces occur as both large depositional fan lobes and as 
fragmented, stand-alone, perched levels. Di�usion of primary depositional features 
evident by in�lling of topographic lows and disintegration of levee and lobe highs. 
Smooth surfaces are made up of fragmented, rotten boulders with heavy aeolian input. 
Stage II to IV carbonate soil horizons occur with Qao3.

ALLUVIUM OF THE SECOND OLDEST FAN SURFACES
Smooth to segmented surfaces with minimal to extensive incised channelization. 
Primary depositional features have been extensively reworked from heavily degraded 
debris �ow levees and lobes to ridge and swale topography. Clasts are rotten and whole 
to fractured and angular with moderate to intense weathering.

ALLUVIUM OF THE OLDEST FAN SURFACES
The oldest surfaces at the highest elevation within individual alluvial fans. Deeply 
entrenched and segmented smooth surfaces. Primary depositional features are masked 
by substantial modi�cation. Large boulders are heavily weathered and disintegrated. 
Clasts are fractured and angular due to weathering. 

Alluvium/Colluvium
COLLUVIUM
Poorly sorted, angular clasts supported by poorly sorted, course-grained matrix. 
Generally occur close to valleyward opening of drainage basins and on edges of 
segmented fan deposits. 

ALLUVIUM (UNDIFFERENTIATED)
Active to inactive channelized deposits of undi�erentiated alluvium. 

INCISED CHANNEL
Headward eroding, channels incised into fan surfaces. Fan surfaces that have incised 
channels mappable at the 1:24,000 scale are predominantly the relatively oldest 
deposits. 

FLUVIAL TERRACES (UNDIFFERENTIATED)
Flights of pebbles to large boulders in sandy matrix. Terraces make up nested suites 
propagating from glaciated drainage basins. These terraces occur atop and entrenched 
in alluvial fan surfaces.

OLD GRAVEL
Angular to sub-round, boulder to large boulders buried by silt-medium sand. Makes up 
steeply sloping, �at surfaces. 

DRAINAGE BASIN DEPOSITS (UNDIFFERENTIATED)
Includes talus cones and aprons, moraines, till, hillslope, �uvial, soil, regolith, and aeolian 
deposits.

Aeolian Deposits
BARCHAN DUNES
Groups of, and individual crescent-shaped sand dunes.

PARABOLIC DUNES
Parabolic dunes that have slip face facing dune�eld.

SAND SHEET
Encompasses sandy grasslands, nebkah dunes that form around vegetation, transverse 
and parabolic dunes.  

Landslide Deposits
LANDSLIDE DEPOSITS
 Mapped translational and rotational hillslope failure deposits are those that display 
scarp and toe. Poorly sorted, matrix supported, angular to sub-round clasts make up this 
texturally immature deposit.

OLD LANDSLIDE DEPOSITS AND COMPLEXES
Flat to hummocky topography of slightly to extensively weathered, cobbles to large 
boulders, within silt to coarse-sand matrix. 

Glacial Deposits
PINEDALE-AGE MORAINE DEPOSITS
Sharp-crested moraine deposits composed of poorly sorted cobbles to large boulders in 
a coarse-grained sand to pebble matrix.

BULL LAKE-AGE MORAINE DEPOSITS
Round-crested moraines built from slightly to heavily weathered, poorly sorted cobbles 
to large boulders in a coarse-grained sand to pebble matrix. 

GLACIO-FLUVIAL TERRACES
Perched terraces of till above channels, within glaciated drainage basins, proximal to fan 
apex.  

MORAINE DIAMICT (UNDIFFERENTIATED) 
Undi�erentiated moraine deposits and till.

TERTIARY (MIOCENE) SEDIMENTAY ROCKS
Santa Fe Group

SANTA FE FORMATION  
The Santa Fe Formation is the lower member of the Santa Fe Group sediments, overlain 
by the Alamosa Formation. The Santa Fe Formation is a volcaniclastic conglomerate 
inter�ngered by coarse-grained sand with carbonate cement. Conglomerate is 
matrix-supported by feldspathic litharenite, �ne to coarse-grained sand. Framework 
grains are pebble to cobble-sized, sub-angular to sub-round volcanic rock fragments. 
Variegated color, generally pink, orange, light-brown, or tan. Induration varies upon 
location, as does attitude of beds that are commonly tilted ~14-45 degrees. In the 
mapping area, tilted Tsf underlies Qoa1 beneath an angular unconformity. 

PALEOZOIC ROCKS
MINTURN FORMATION
Coarse-grained litharenite to polymict conglomerate. The Minturn formation represents 
sedimentation from the Ancestral Rocky orogen into the Central Colorado trough (Hoy 
and Ridgway, 2002). 

PALEOPROTEROZOIC ROCKS
MIXED GNEISS   TONOLITE GNEISS    DIORITE

METAGABBRO    HORNBLENDE GNEISS    QUARTZ DIORITE 

MAP SYMBOLS
contact  

normal fault   Sangre de Cristo fault system

strike and dip of bedding   42

GEOLOGIC MAP OF ALLUVIAL FANS ALONG THE ZAPATA AND BLANCA 
SECTIONS OF THE NORTHERN SANGRE DE CRISTO RANGE-FRONT FAULT 
SYSTEM, SOUTH-CENTRAL COLORADO
by S. R. Nicovich


