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Geologic Cross Section Lines

Geologic Observation Localities
0 observation locality (concealed normal faults(?) area)

Folds
anticline, known or certain
syncline, known or certain
overturned anticline, known or certain

overturned syncline, known or certain
overturned syncline, approximate

monocline, approximate

Geologic Contacts
known or certain

approximate

concealed

approximate and queried

% % % % % % % % % % % gradational

quadrangle boundary

quadrangle boundary, internal

map boundary

water or shoreline

water or shoreline, approximate

subaqueous (inferred)

scratch boundary

0 105 Miles

0 105 Kilometers

Geologic Units
water

Qal    Alluvium (Holocene)

Qes    Eolian sand (Holocene)

Qaf    Alluvial fan deposits (Holocene)

Qtd    Sand dune deposits, transverse dune deposits (Holocene)

Qld    Sand dune deposits, longitudinal dune deposits (Holocene)

Qpd   Sand dune deposits, parabolic dune deposits (Holocene)

Ql    Landslide deposits (Holocene)
Qrg    Rock-glaciers (Holocene and late Pleistocene)

Qrf    Rockfall deposits (Holocene and late Pleistocene)

Qpf    fan alluvium (Pleistocene)
Qpl    lacustrine clay (Pleistocene)

Qpo   outwash (Pleistocene)

Qpt   till (Pleistocene)

Qg    Glacial deposits of Pinedale and Bull Lake ages (Pleistocene)

Qbf    fan alluvium (Pleistocene)

Qbo   outwash (Pleistocene)
Qbt    till (Pleistocene)

Qbo2  young outwash (Pleistocene)

Qbt2   young till (Pleistocene)

Ts     Santa Fe Formation (Pliocene and Miocene)
Tgr    Granite and granodiorite (Pliocene, Miocene and Oligocene)

Ta     Andesite (Miocene)

Tmv   Mafic volcanic rocks (Miocene?)

Tm    Mafic intrusive rocks (Miocene or Oligocene)

Tf     Felsic dikes and sills (Oligocene)

Jm    Morrison Formation (Late Jurassic)

Je     Entrada Sandstone (Middle Jurassic)

PPNsu   undivided (Permian and Pennsylvanian)

PPNsc   Crestone Conglomerate Member (Permian and 
            Pennsylvanian)

PPNscd   marker bed of diamictite (Permian and Pennsylvanian)

PPNsl   lower member (Permian and Pennsylvanian)

PNm    undivided (Middle Pennsylvanian)
PNmu   upper part (Middle Pennsylvanian)

PNmmls   marker limestone (Middle Pennsylvanian)
PNmcls    marker bed of crinoidal silty limestone
               (Middle Pennsylvanian)

PNmsh     shale and siltstone member (Middle Pennsylvanian)

PNmlbls   lenticular biohermal limestone unit 
               (Middle Pennsylvanian)

PNmt   main turbidite member (Middle Pennsylvanian)

PNml    lower part (Middle Pennsylvanian)

PNmq   quartoze red-beds (Middle Pennsylvanian)
             Mississippian, Devonian and Ordovician sedimentary rocks, 
             undivided (Mississippian, Devonian and Ordovician)

Oh     Harding Sandstone (Ordovician)

Om    Manitou Limestone (Ordovician)

PRm   Mafic dikes (Proterozoic)

Yqm   Quartz monzonite (Middle Proterozoic)

Yqz    Vein quartz (Middle Proterozoic)

Xsm   Syenite and monzonite (Early Proterozoic)

Xm    Mafic intrusive rocks (Early Proterozoic)
Xqm   Quartz Monzonite of Music Pass (Early Proterozoic)

Xq    Quartzite (Early Proterozoic)
Xlgn   Leucocratic gneiss (Early Proterozoic)

Xto    Tonalite gneiss (Early Proterozoic)
Xg     Metagabbro (Early Proterozoic)

Xqd    Quartz diorite (Early Proterozoic)

Xdi     Diorite (Early Proterozoic)

Xhgn   Hornblende gneiss (Early Proterozoic)

Xgn    Gneiss and mixed gneiss (Early Proterozoic)

Minturn Formation

Sangre De Cristo Formation

Bull Lake deposits

Pinedale deposits

MDor

Linear Geologic Units

Tm - Mafic intrusive rocks (Miocene or Oligocene)

Tf - Felsic dikes and sills (Oligocene)

PPNsls - Sangre De Cristo Formation, marine limestone 
beds (Permian and Pennsylvanian)

PNmmls - Minturn Formation, marker limestone 
(Middle Pennsylvanian), known or certain

PNmbls - Minturn Formation, brown-weathring limestone 
(Middle Pennsylvanian), known or certain

PNmpals - Minturn Formation, marker bed of phylloid 
algal limestone (Middle Pennsylvanian), known or certain

PNmols - Minturn Formation, marker bed of oolite limestone 
(Middle Pennsylvanian), known or certain

PRm - Mafic dikes (Proterozoic), known or certain

Xp - Pegmatite (Early Proterozoic?), known or certain

Xm - Mafic intrusive rocks (Early Proterozoic), known or certain

Solid where known or certain, dashed where approximate, 
short dashed where inferred, dotted where concealed, and 
“?” indicates queried

Faults

# thrust fault, known or certain

normal fault, known or certain

right-lateral strike-slip fault, known or certain

unknown offset/displacement, known or certain

high-angle fault, known or certain

# thrust right-lateral strike-slip fault, known or certain

high-angle normal fault, known or certain

right-lateral tear fault, known or certain

left-lateral tear fault, known or certain

Solid where known or certain, dashed where approximate, 
short dashed where inferred, dotted where concealed, and 
“?” indicates queried

Source Maps
Lindsey, D.A., et. al. 1986. Geologic map of the Beck Mountain, Crestone Peak and Crestone Quadrangles, Custer, 
Huerfano and Saguache Counties, Colorado (scale 1:24,000). Miscellaneous Field Studies Map MF-1878. 
US Geological Survey, Reston, Virginia.

Johnson, B.R., R.M. Bruce, and D.A. Lindsey. 1989. Reconnaissance geologic map of the Medano Pass Quadrangle and part 
of the Liberty Quadrangle, Alamosa, Huerfano and Saguache Counties, Colorado (scale 1:24,000). MF-2089. US Geological 
Survey, Reston, Virginia.

Lindsey, David A., et. al. 1985. Geologic map of Rito Alto Peak and northeastern part of the Mirage Quadrangles, Custer and 
Saguache Counties, Colorado (scale 1:24,000). Miscellaneous Field Studies Map MF-1787. US Geological Survey, Reston, 
Virginia.

Johnson, Bruce R., and R.M. Bruce. 1991. Reconnaissance geologic map of parts of the Twin Peaks and Blanco Peak 
Quadrangles, Alamosa, Costilla and Huerfano Counties, Colorado ()scale 1:24,000). MF-2169. US Geological Survey, Reston, 
Virginia.

Bruce, R.M., and B.R. Johnson. 1991. Reconnaissance geologic map of parts of the Zapata Ranch and Mosca Pass 
Quadrangles, Alamosa and Huerfano Counties, Colorado (scale 1:24,000). Miscellaneous Field Studies Map MF-2168. 
US Geological Survey, Reston, Virginia. 

Madole, R.F., D.P. VanSistine, and J.H. Romig. 2016. Geologic map of Great Sand Dunes National Park, Colorado (scale 1:35,000). 
Scienti�c Investigations Map SIM-3362. US Geological Survey, Reston, Virginia.

Source Scale 1:24,000. According to US National Map accuracy standards, features are within 12 m (40 ft) of their true location.
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