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(Quaternary), U. S. G. S. Prof. Paper 166.

Y]

69.
70.
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. Duce, J. T., Colorado Geol. Survey Bull. 27.
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Goddard, E N.

Goldman, M. I, U. S. G. S. Bull. 381-C.
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Heaton, R.
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Larsen, E. S, and Vanderwilt, J. W.
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and Vanderwilt, J. W., Colorado Geol. Survey Bull. 22.

. Mather, K. F., Gilluly, J., and Lusk, R. G., U. S. G. S. Bull. 796-B; also Toepelman, W. C,,
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. Midwest Refining Co.
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. Northrop, J. D. (in part) (u); also Atwood, W. W., and Mather, K. F. (Quaternary),

U. S. G. S. Prof. Paper 166.

. Patton, H. B., Colorado Geol. Survey Bull. 27.

. Patton, H. B., Smith, C. E., Butler, G. M., and Hoskin, A. J., Colorado Geol. Survey Bull. 2.
. Prommel, H. W. C.

. Ransome, F. L., U. S. G. S. Prof. Paper 75.

. Reeside, J. B, Jr., U. S. G. S. Prof. Paper 134; also Atwood, W. W., and Mather, K. F.

(Quaternary), U. 8. G. S. Prof. Paper 166.

. Richardson, G. B., U. S. G. S. Bull. 381-C; Folio 198.

Schultz, A. R.

. Sears, J. D, U. S. G. S. Bull. 751-G.

. Sears, J. D., and Bradley, W. H., U. S. G. S. Prof. Paper 132-F.

. Shaler, M. K., and Pishel, M. A. (u); also Hayden, F. V.

. Singewald, Q. D.

. Spock, L. E., Jr., thesis, Columbia Univ.

. Spurr, J. E, U. 8. G. S. Mon. 31.

. Spurr, J. E., Garrey, G. H., and Ball, S. H,, U. 8. G. 8. Prof. Paper 63.
. Stark, J. T., and Barnes, F. F.

Stose, G. W., U. S. G. S. Folio 186.

" Texas Oil Co., Midwest Refining Co., Continental Oil Co., Krampert, E. W., and others.
. Thornbury, W. D. (glacial geology), thesis, Univ. of Colorado.

Toepelman, W. C., Colorado Geol. Survey Bull. 20.
Underhill, J., Colorado Sei. Soc. Prec., vol. 8.

U. S. Forest Service.

Vanderwilt, J. W., Colorado Geol. Survey Bull. 20.
Vanderwilt, J. W., and Koschmann, A. H.
Washburne, C. W., U. S. G. S. Bull. 381-C.
Weeks, H. J., Colorado Geol. Survey Bull. 28.
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Winchester, D. E,, U. S. G. S. Bull. 729.
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SEDIMENTARY ROCKS

SOUTHWEST NORTHWEST WEST-CENTRAL CENTRAL AND EAST
o Qal
Alluvium Compound alluvial fans Alluvium Al Dune sand Alluvium o
: and torrential wash In San Luis Valley Alamosa forma- w
tion, of late Pliocene or early Pleisto- x
cene age, included on map.
g 6
T Qtg L ° Qg 4
: ) 00 o /g
Landslides and mud flows Terrace deposits Terrace deposits
Wisconsin till Wisconsin glacial
outwash
%50 o O A -
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Durango till Durango glacial
> outwash
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2. . .
Florida gravel i
" - w
Cerro till 1 &
= = 5 w
i TR To 3
Lo ; ; ‘b R
s Pinos member | formation
of Hinsdale formation =T iy Ogallala
% ¢ velouie dnd theva Plisesnatt) Browns Park Priocene(?). formation
m part volcanic and therefore iocene(?). g 4
repeated below under extru- formation Prigoene and W
#ive igneous rocks; Pliocene(?) . Early Pliocene or Tu iocene. z
late Miocene. %
A 3 o}
e Tertiary continental £
Tbo: ] deposits undivided
n pf,.:ewlmnic il Heraln B%sh;)p North P:a.fk Arikaree : Florissant
repeated below under ewtru- conglomerate formation formation lake beds
siverocks; Miocene. sl Miocene(2). J
=
%&qf}?‘ u
S NN w
N
2 N RN 8
Telluride Blanco Basin White River Castle Rock o
conglomerate formation L Tbr formation conglomerate 3
Oligocene(?). Oligocene(?). \ NN Lower Oligocene. )
Bridger formation
Middle and upper Eocene.
Huerfano formation
— 1 Middle and lower
Green River formation igcene:
Middle Eocene.
Tw Tw Tw 4 :
Cuchara
Wasatch Wasatch Wasatch formation formation
formation formation In Weat Blk Mountains in- Lower Locens:
\ i cludes clastic volcanic beds
s et called by formation by
‘ ridge, which may be
of Glenwood Springs. o A
\ Poison Canyon
Ttp Tfu Tm formation - A
MR % Lower Hocene. | Denver- formation,
= " — P = Arapa Toe forma-
Torrejon and Fort Union Ohio Creek Middle Park tion, a.md Dawson
Puerco formations formation conglomerate formation arkose= undivided
undivided
Raton formation
Ta Tl
Animas formation Lance
formation
: Sy
McDermott formation Laramie formation
X .

Kirtland shale, Fruit-
land formation, and
Pictured Cliffs sand-

stone, undivided
/ /%% Fox Hill = sandstone

3 i Sandstone exmd concretion-
Vermejo formation ary horiz ons shown by

dotted blae <k lines marked
83,

Sandstone beds, ss.

d
tal)

Lewis shale Lewis shale

S : ; r %//3
st Lewis shale and Mesaverde group % %

3 Mesaverde group - of Colorado River| wy
Mesaverde group e Williams Fork
Largely continental. mndivided Nalley formation

Largely continental. =
Z 7

TIles formation

+

O
i)

i

Pierre shale Pierre shale

Coneretionary zone, 2,500 to 8,000 feet above= top
of Dakota sandstone, forming tepee bu Ztes,
shown by black spots; sandstone beds, sh<>2wn
by dotted lines, ss; some Fox Hills sonds Zone
included along west side of Denver Bexsin
from Milliken south.

(largely

e

Mesaverde group of Routt an

Moffat C

Cretaceous
undivided

In part pre-
Mesaverde only.

Niobrara Niobrara group

i formation Apishapa shale and
Mancos shale Mancos shale e o

Mancos shale

Kb
Benton shale Benton group

Carlile shale, Greenhorn
limestone, and Graneros shale.

7

Dakota(?) Dakota(?) Dakota Dakota sandstone

Including some older rocks sandstone sandstone sandstone Purgatoire formation included
in southwest Colorado. where detailed mapping is
claing.

N\

DI

Purgatoire formation

Morrison formation Morrison formation Morrison formation Morrison formation

Upper Jurassic. Upper Jurassic. Unperi Tirdasso: some older Upper Jurassic,
Jurassic included along
Jt west side of Denver Basin

c from Loveland north.

m So-called ““Twin Creek limestone’” Jo
Older Jurs:ssiqc and {\\§\\§ Older Jurassic
= L b

So-called ‘‘Nugget sandstone’’

Some so-called Twin Creek limestone
included east of Lodore.

Triassic undivided Triassic undivided Triassic undivided Triassic undivided

7 /// W Lykins formation 2
) 7. : L2
Cutler and Rico Permian Permian 7 7 &
formations undivided undivided 7 o
undivided
J
Permi:lm and Park City formation - =
Pennsylvanian : ermian an |
und¥vided IR Pennsylvanian ———— =z
Lo undivided £
i Ingleside <
Weber quartzite formation > g
I & o
Pennsylvanian Pennsylvanian Pennsylvanian i , §
undivided undivided J undivided cf u
Includes Hermosa and
Helassecmanens, Fountain formation e
<
T
o
| @
PRSRCEOR | ! i
Mississippian @
e ! ; 3
Paleozoic Madison and Williams

undivided

Canyon limestones

Mississippian and Mississippian and

Devonian undivided Devonian undivided W,ﬂf;’g;?‘}:”'“%ff‘f,‘:fﬂ;‘:‘nﬂ)
Includes Leadville limestone (Mis- Includes Leaduille limestone
sissippian,), Ouray limestone and | (Mississippian) and Chaffee
bert formation (Devonian). Sformation (Devonian).

Devonian(?) to i — 5
i ower Paleozoic

Ignacio Ordovician and Ordovician and
quartzite Cambrian undivided Cambrian undivided
Upper Cambrian. o7

SEDIMENTARY, IGNEOUS, AND METAMORPHIC ROCKS

SOUTHWEST NORTHWEST WEST-CENTRAL CENTRAL AND EAST
U =TT z AR AR AR
A R Ry ALY
RASAAS A DD
Undivided metamorphic Undivided metamorphic Undivided ‘metamorphic
and igneous rocks and igneous rocks and igneous rocks

Uinta Mountain group

Red sandstone, grit, shale
conglomerate, and quartzite.

GREAT UNCONFORMITY

a -
EH
25
0 %
P 2 :
58 Granite and related rocks Granite and related rocks Granite and related rocks
£ 8 Includes Curecanti, Vernal Mesa, Powder- Includes Pikes Peak, Silver Plume, and Includes Pikes Peak, Sherman, Silver PZ 2eme,
& § horn, Twilight, Eolus, Tenmile, White- to the southwest, Curecanti, Vernal Cripple Creek, and Mount Rosa grant Zes.
o head, and Trimble granites. Mesa, and Powderhorn gramites.
5 2
S8
8 E
$3%
& & s
= 33 Slate, quartzite, and conglomerate Quartzite and schist of
3§53 Needle Mountains group includes Vallecito Coal Creek, Jefferson Count>~
i 7 and U hgre formation.
2 9 GREAT UNCONFORMITY UNCONFORMITY
-
§ pCh pen
S St | ¢ 5
g Hornblende gneiss and greenstone Hornblende gneiss Hornblende gneiss and greenstone Hornblende gneiss
§ Includes Irving g and Dubois g and greenstone Includes Swandylke hornblende gneiss. and greenstone
L] -
g
S
-2
é Schist and gneiss Schist and .gneiss Schist and gneiss Schist and gneiss
Largely igneous; includes River Portal Sedimentary and igneous. Largely sedimentary; includes Largely sedimentary; includes
‘mica schist and Black Canyon achist. Tdaho Springs formation. Idaho Springs formation.

EXTRUSIVE IGNEOUS ROCKS
(SOME INTERBEDDED SEDIMENTARY ROCKS INCLUDED)

SOUTHWEST NORTHWEST WEST-CENTRAL CENTRAL AND EAST
(SAN LUIS VALLEY REGION INCLUDED)

Andesite

Local flows in northern part of
Conejos quadrangle.

EROSION SURFACE

Tha
Andesite and basalt Andesite and basalt Andesite and basalt
- < Mostly flows of late Tertiary Mostl late Terti Mostly flows of late Tertiary
Andesite-basalt and rhyolite “and Quaternary(s) age. ] 52’:5;{,#,,?; )ngw it Quujlst:mw(g)e;ve.

Widespread and local flows and tuffs.

Los Pinos member
Local flows of latite-andesite in northern
part of Conejos quadrangle, grading
southward into sand, gravel, and tuff;
includes also older lava, sand, and gravel
on east side of San Luis Valley; repeated
above under sedimentary rocks.

EROSION SURFACE

Hinsdale formation

(Tertiary?, Pliocene?)

Fisher latite-andesite
Local flows and tuff beds; Miocene(?).

EROSION SURFACE

Creede formation

Local sand, gravel, and tuff, and
some flows of rhyolite; repeated
above under sedimentary rocks.

EROSION SURFACE

Phonolite breccia
Cut by intrusive masses of phono Z-ite,

OLIGOCENE

1~tite-phonolite, syenite, and alka Zzne
basaltic rocks.
& o 5 @«
Piedra rhyolite (youngest), Huerto an- £
desite, Alboroto quartz latite, Sheep S
Mountain andesite, and Treasure § | |
untain quartz latite (oldest ' 5 e
MOS i qi‘ms Tf;:es bzm(mm i d)s g Volcanic rocks undivided
ome ero: ?
e 2 Basalt, andesite, latite, rhyolite; flows, Basait, andesite, latite, rhyolite; #Lows,
EROSION SURFACE S breccia, agglomerate; tuffs, and unclas- breceia, agglomerate, tufis, and ws—= clas-
2 sified volcamic rocks; Eocene to Plio- sified volcanic rocks; Eocene to  Plio-
§ ceme, but chiefly Miocene. cene, but chiefly Miocene.
Tea 3
Ay
Conejos andesite
Complex of flows and clastic sedi-
ments and some quartz latite.
Voleanic tacks EROSION SURFACE
undivided
Chiefly_of pre-Conejos
age; including Tracy
Creek andente and
idell latite-ande- i .
e i ioname?) ama Sunshine Peak rhyolite
some Conejos and Flows and intrusives.
younger lavas.
EROSION SURFACE
Tsv
Silverton volcanic series
Henson tuff, pyroxene andesite, Burns latite,
Eureka rhyolite, and Picayune volcanic group.
EROSION SURFACE
ot aaiadsnd
Paaah e ansane
Sanas s
PR
San Juan tuff West Elk breccia
Bedded tuff, agglomerate, and breccia of andesite Agglomerate and breccia, mostly of
and latite. Probably equivalent to West Elk brec- andesite and latite, in West Elk
cia (Twe) in central part of State; Miocene(?). Mountains; Miocene(?).
Lake Fork andesite  Tev
Local volcanic pile of flows g u
and breccia beds. Miocene(?). y z
ENCT— Basalt and rhyolite 9
Includes basalt flows in Denver formation w
near Golden, and rhyolite flow and tuff
interbedded in upper part of Dawson
arkose in Castle Rock quadrangle.
SOUTHWEST - e~
NORTHWEST WEST-CENTRAL CENTRAL AND EAST 1
@ = 5
i »/ :
Intrusives of Fisher latite- 7 / / 2
andesite age A % H
Stocks and_dikes of diorite, quartz i&é’:lfs;l‘i"&ac’ﬁ’ .Lé“e Tertlmky Late Tertiary
2 i ; s intrusi i i
Late Tertiary latite porphyry, and related rocks. ive rocks intrusive rotks J
intrusive rocks Toi p
A5 i Toi
undivided & @
Gebbro-diorite to gran-
ite, diorsio lo graniic g g
i tz la- 3 <
P ite: Intrusives of pre-Fisher <
mostly stocks, with latite-andesite age s Ti@® & 9 =
various other bodis; | Syocks, sills, laccoliths, and_dikes ] i
ge generally F % Ehapan L . u
unknown but chiefly | uodeF Cometos andesite age, 1o : ; Ti 0 o
lase:Mhgcone. of Beidell latite-andesite age, TbI, ., Tertiary ., Tertiary ¢ 5
of Lake Fork andesite age, TIf, intrusive rocks intrusive rocks
and other older intrusives, Toi, of undivided undivided Tertiary
unknown age. intrusive rocks |
undivided W
o
Z
Early Tertiary intrusive rocks Early Tertiary Early Tertiary Early Tertiary intrusive rocks w
Diorite porphyry, quartz monzonite porphyry, intrusive rocks intrusive rocks J In southern Colorado includes intrusives z
latite porphyry, granite porphury; stocks, of Huerfano, Spanish Peaks, and Apish- 0
laccoliths, sills, and other bodies. The intru- apa quadrangles and adjoining areas o
sives of Rico and vicinity, La Plata Moun- that are tentatively classified as late (or ut
tains, and Ute Mountain are included in post-Bridger) Eocene, but some intru-
this group but may be younger. sive bodies may be younger.
Formation boundaries Faults
Located with accuracy of about 2,000 feet. —_—  Located with accuracy of about 2,000 feet.
- —m---m-=---=t----—- Located with accuracy of about 5,000 feet. 0009 —e—me—me—e—e——— Located with accuracy of about 5,000 feet.
& - Location may be inaccurate by more ~ sesessssececssssssaciiens C led by later deposit:

than 5,000 feet. T, Owverriding side of thrust fault.

w
®
°

i

INDEX MAP OF COLORADO
SHOWING PRINCIPAL SOURCES OF GEOLOGIC DATA
Numbers refer to accompanying list of authors. Letters refer to the following reports: F, U.S. Geol. Survey fol > M, U.S. Geol.
Survey report on mining districts; C, U. S. Geol. Survey report on coal and oil districts, in part unpublished; DP, other LB . S. Geol. Survey
published detailed map; D, U. S. Geol. Survey detailed manuscript map; R, U. S. Geol. Survey reconnaissance map; P, =nanuscript map
from oil companies or private individuals; S, State Survey map; O, other published maps and miscellaneous sources of information; H,
Hayden maps and State Survey geologic map of 1913.
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