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Figure 1.  Location and setting of Pagosa Springs 7.5‘ quadrangle showing outline (red rectangle) of 
quadrangle.

GRAND
MESA

SAN LUIS

VALLEY

SAN

SAN JUAN
DOME

SAN     
     

 JUAN     
     

BASIN

N
ACIM

IEN
TO

       UPLIFT

VALLES CALDERA

SA
N

GR
E 

DE
 C

RI
ST

O 
M

OU
N

TA
IN

SCHAM
A BASIN

BRAZOS

UPLIFT

JUAN

M
OUNTAINS

AN
TICLIN

ORIUM

UNCOMPAHGRE PLATEAU

ARCHULETASAN JUAN BASIN RIM

36°

35°

37°

38°

40°
106° 105°108°109° 107°

39°

Durango

Colorado River

Arkansas River

Ri
o G

ra
nd

e

Pagosa Springs
  Quadrangle

COLORADO
NEW MEXIO

0 60 KILOMETERS30

0 30 60 MILES

Aspen

Gallup

Gypsum

Pueblo

DENVER

Alamosa

Trinidad

Montrose Gunnison

SANTA FE

Farmington

Albuquerque

Grand Junction
Colorado
Springs

Base from ESRI ArcGis Online, World Shaded Relief Map, derived from 30 m 
digital elevation data, accessed August 2017
Universal Transverse Mercator projection, zone 13N
North American Datum 1983

Figure 5. Stratigraphic column showing map units of the Pagosa Springs quadrangle. Modified from drill-hole based stratigraphic 
column shown in Galloway (1980).
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Figure 2. Photograph showing town of Pagosa 
Springs, Colo., low terraces north of town, and 
Pagosa Peak on skyline. Taken about 2 miles 
south of Pagosa Springs, just outside of 
southern map area border, looking north. 
Photograph by David Moore, 1980.

Figure 3. Photograph of oldest fluvial terrace 
gravel (Qtg5) in gravel pit, Oakbrush Hill, 
section 6, Township 35 N., Range 2 W;  thickness 
18 ft. Pick is 2 feet in length. Photograph by 
David Moore, 1980.

Figure 4. Photograph of Pinedale glacial outwash (Qop), 15–25 feet (ft) thick, overlying shale of the 
Mesaverde Group (Kmv) exposed at Mesa Ditch in northeast part of Pagosa Springs quadrangle. 
Terrace is about 140 ft above Fourmile Creek nearby. Boulders on shaded slope have cascaded 
downslope from outwash above and they mantle gently dipping shale exposed in slope in right- 
central part of photo. Photograph by David Moore, 1980.   
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LIST OF MAP UNITS
[More detailed descriptions of these units are available in the accompanying pamphlet. 
Subsurface units shown only in cross sections. Colors on the map locally appear darker 
due to the hillshade transparency]

SURFICIAL DEPOSITS

ARTIFICIAL FILL

Artificial fill (modern)

PRECIPITATED ROCK 

Travertine (late Holocene)

ALLUVIAL DEPOSITS

Sheetwash alluvium (Holocene)

Alluvium (Holocene)

Gravel deposit (Holocene to late Pleistocene)

Fluvial terrace gravel, youngest (Holocene)

Fluvial terrace gravel, young (late Pleistocene)

Fluvial terrace gravel, intermediate age (late Pleistocene)

Fluvial terrace gravel, old (late middle Pleistocene)

Fluvial terrace gravel, oldest (late middle Pleistocene)

Fan alluvium, young (Holocene)

Fan alluvium, old (late Pleistocene)

Pediment gravel deposit (late and middle Pleistocene?)

GLACIAL AND GLACIOFLUVIAL DEPOSITS

Pinedale outwash (late Pleistocene)

Bull Lake outwash (late middle Pleistocene)

Kame terrace(?) deposit (late middle Pleistocene)

Diamicton (Holocene to late middle Pleistocene?)

MASS WASTING DEPOSITS

Talus (Holocene)

Colluvium (Holocene)

Landslide deposit (Holocene and late Pleistocene)

Debris-flow deposit (late to late middle Pleistocene?)

BEDROCK UNITS

SEDIMENTARY ROCK

Lewis Shale (Upper Cretaceous, Campanian)

Lewis Shale and Mesaverde Group, undifferentiated (Upper Cretaceous, 
Campanian)

Mesaverde Group, undivided (Upper Cretaceous, Campanian)

Mancos Shale (Upper Cretaceous)

Mancos Shale, undifferentiated upper part (Upper Cretaceous, lower 
Campanian to middle Coniacian) 

Fort Hays Limestone Member (Upper Cretaceous, lower 
Coniacian)—Shown as colored line where unit is too thin to otherwise 
portray at the map scale 

Montezuma Valley member (informal name after Leckie and others, 
1997; Upper Cretaceous, upper Turonian)

Juana Lopez Member (Rankin, 1944; Upper Cretaceous, upper 
Turonian)—Shown as colored line where unit is too thin to otherwise 
portray at the map scale 

Carlile shale member (informal following Dane, 1948; Upper 
Cretaceous, middle Turonian)

Bridge Creek Limestone Member (Upper Cretaceous, middle to lower 
Turonian)

Graneros Shale Member (Upper Cretaceous, upper Cenomanian)

Dakota Sandstone (Upper Cretaceous, Cenomanian)

Morrison Formation (Upper Jurassic, Brushy Basin Member)

Wanakah Formation (upper Middle Jurassic)—Shown only in cross 
sections; equivalent to the Todilto Formation in northern New Mexico

Entrada Sandstone (upper Middle Jurassic)—Shown only in cross sections

IGNEOUS AND METAMORPHIC ROCK

Gneiss and granite (Precambrian, Proterozoic)—Shown only in cross 
sections
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EXPLANATION

Contact—Dashed where approximately located; dotted where concealed

Fault—Dashed where approximately located; dotted where concealed

Normal Fault—Ball and bar on downthrown block; dashed where approximately 
located, dotted where concealed 

Mafic dike—Shown only in southeastern corner of map where normal faulting   
is concentrated; described with unit Kmgr in pamphlet

Anticline—Showing direction of plunge and dip directions of limbs

Syncline—Showing direction of plunge and dip directions of limbs

Monocline—Showing direction of plunge and dip direction of inclined limb

Glacial spillway—Arrow shows meltwater flow direction

Horizontal bedding

Inclined bedding—Showing strike and dip

Inclined slickensides—Showing bearing and plunge

Rock quarry

Gravel pit

Drilled wells—Showing well name and total depth in feet (ft); no record (NR) 
        is indicated for the four wells with unknown total depth

Water

Geology mapped in 1979, 1983, and 1989 by David W. Moore. Assisted 
by Ed Garrett (Florida State University student) 1983; Myles Campion 
and Jon Lee, (students, University of Cardiff, Wales) 1989. 
Geology was digitized by Chris McGuire, 1997, and digitized in NAD83 
datum by D. Paco VanSistine (USGS) 2016. 
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OFR 71-142
(Hail, 1971)

late 11.7–126 ka

middle 126–781 ka

early5 781 ka–2.58 Ma

DIVISIONS OF GEOLOGIC TIME USED IN THIS REPORT1

Holocene3

1Divisions of geologic time were selected for emphasis in this study. 
2Ma, million years; ka, thousand years.
3Subdivisions of the Holocene are informal divisions advocated by Walker, M.J.C and others (2012).
4Subdivisions of the Pleistocene are informal divisions from Cohen and others (2013; updated).
5Early Pleistocene as applied here is the combination of the Calabrian and Gelasian Ages from Cohen and 
others (2013; updated).
6Subdivisions of the Upper Cretaceous are divisions from Cohen and others (2013; updated).

Quaternary

Period Epoch Age2

Pleistocene4

late 0–4.2 ka

middle 4.2–8.2 ka

early 8.2 ka–11.7 ka

Cretaceous Upper6 83.6–86.3 MaSantonian

66.0–72.1 MaMaastrichtian

86.3–89.8 MaConiacian
89.8–93.9 MaTuronian
93.9–100.5 MaCenomanian

72.1–83.6 MaCampanian
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