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GENERALIZED SECTION FOR THE NEEDLE MOUNTAINS QUADRANGLE. 
' "SCALE: 1 INCH = 1000 FEET.
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FORMATION NAME.

vorca0niciQuartz-latite 
Sr} a»dandesite-

San Juan tuff.

Telluride conglomerate.
       UNCONFORMITY         

Cutler formation.

Rico formation.

Hermosa formation.

Molas formation. 
UNCONFORMITY        j

Ouray limestone.

Elbert formation. 
       UNCONFORMITY         

Ignacio quartzite. 
       UNCONFORMITY       

Uncompahgre formation, 
with shale members.

Vallecito conglomerate.

Irving greenstone.

Schist and gneiss.

Granite, intrusive in pre- 
Cambrian rocks.

SYMBOL.

Tpl 
Tpa

Tsj

T«\

Cc

Cr x

Ch

Cm\^

DCo 

De/

«/

An 
(Aus)

Avc

Ai

>Rs

COLUMNAR 
SECTION.

i\Vi'4&v&fey£v£"'S&$*::i?.vK'/

:«vi :'.  ?  ?. ' !*: : :/' ! «'':/{.»> 

 !f'.ff'-.«i5?. :.i':i:V»:'»*-i»j^-?-y

<!o.<-.»»<>o.-'o».°.'o-o.';,«'o.-'<>°.;V'

, ' 1 , ' 1 , ' 1,1

1 1 1 , ..!_

-L   : '. <    i   

.'. A'. .'...'.. .'.. i. ..'... A-

. . '.   . '. '.'  " .Yv -V.v.v .: :  '.'  .'! '.'. 
.... ...... ... ......    -,,,

... v .... .... ........ .....
1 1 1 L

     " ' " ;    =- ...     

Z/.r..'...'.'^.!.!.:...'^1
^.- 'M-   ^   ' ;   _  -JTS

\'  " ' '' %&' N ;^<.     '

^'^^^i
^^'^^
^^H||-
^^^^^^

\.  \! ̂ ^iv " '^"^SJs.
   :^^>^-^%!<'  ' :\^
       ^^^Sr^^^SJ  
\- '.  . '^l/   -X^'  ^^5

.'^^-?'-:^;^:i;

^S|8

%pSS

 '.^^£XL;   .' ':
^.t^S^v^p^

iSj8S|
^.- :  .'^^^V  ' ^

^fe:V-.':^^^^

^^: .-.-.  '^H-y;^

^|>:^^
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CHARACTER AND DISTRIBUTION OF FORMATIONS.

Alternation of quartz -latite and rhyolite flows and tuffs and andesite flows in places. Plows pre­ 
dominate near the base.

Almost exclusively andesitic d6bris, well stratified near the base, but coarser and less distinctly bedded in upper portion. 
Thickness variable, reaching 2500 feet in Silvertoh quadrangle. Fossils not known to occur.

Thin isolated deposits of coarse conglomerate, containing pebbles and bowlders of schist, granite, quartzite, some limestone, 
and the harder Paleozoic sediments. Thickens westward to nearly 1000 feet.

Complex of bright-red sandstone, lighter-red or pinkish grits and conglomerate, alternating with sandy shale and earthy 
or sandy limestone of varying shades of red. Limestone conglomerate fossiliferous.

Dark reddish-brown sandstone and pink grits, withjntercalated greenish or reddish shale and sandy, fossiliferous limestone.

Series of limestones, grits, sandstones, and shales of variable distribution and development. 
Limestone, in thick, massive beds predominates in the middle and upper parts of the section, 
the lower portion being mainly sandstone and shale, with a few limestone layers. Numerous 
invertebrate fossils occur in shales and limestones.

Red calcareous shale and sandstone, containing pebbles of Mississippian chert and limestone, and limestone lenses with Penn- 
sylvanian fossils.

Devonian in lower portion. 

Thin-bedded limestone, sandstone, and shale containing casts of salt crystals and Devonian fish remains.

Massive quartzite, conglomerate near base, thin-bedded with shaly partings in middle portion. One fossil of Cambrian type 
found.

Massive and some thin-bedded quartzites and occasional bands of shale. Quartzites vary in color 
from white through pink, brown, and purple to black. Shales are rusty brown or black.

Coarse conglomerate consisting of pebbles and bowlders of greenstone and quartzite with occa­ 
sional fragment of jasper and magnetite. Portions near Irving greenstone contact are often 
schistose.

Greenstone, greenstone-porphyry, and greenstone-schist, with subordinate quartz-mica-schist and 
granite-gneiss. In association with the greenstones are a few bands of quartzite, often mashed 
and schistose, whose structural relations and origin are obscure. '

Quartz-mica- and amphibole-sehists, and granite-gneiss less prominent, much crumpled and con­ 
torted.

>  '

WHITMAN CROSS, 
ERNEST HOWE,

Geologists.
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FIG. 1.-LIME MESA, FROM NEAR OVERLOOK POINT.

Ignacio quartzite rests on the granite at foot of talus from Lime Mesa; the prominent escarpment is formed by Ouray limestone. To the left is a 
small glacial lake in the Ignacio; to the right of Lime Mesa is the upper portion of Canyon Creek; a branch of Florida River is to the extreme 
left. Valleys of the Animas and the Florida appear in the distance.

FiQ. 2.-STAG MESA, FROM NEAR OVERLOOK POINT.

Debris of Ignacio quartzite on the right; rough surface beyond the foreground is formed by Eolus granite, on which, in the middle distance, rest 
the older Paleozoic rocks of Stag Mesa. In the distance is the escarpment of the Hermosa formation on the west side of the Animas Valley, 
while in the far distance rise the La Plata Mountains, composed in part of Cretaceous rocks.

FIG. 3.-GRANITE CLIFFS OF AMHERST MOUNTAIN, FROM NEAR CASTILLEIA LAKE.

A typical view of the higher glaciated region of Needle Mountains. The polished ridge to the leftofthesmall lake isthedivide betweenthe Florida
and a branch of the Vallecito. '

FIG. 4.-PIGEON AND TURRET PEAKS, FROM MOUNTAIN VIEW CREST, NEARLY 4 MILES DISTANT.

New York Basin is to the right. These are two of the highest and most conspicuous summits of the Needle Mountains, and are composed entirely of
Eolus granite.

FIG. 5.-CLOSED AND OVERTURNED FOLDS OF UNCOMPAHGRE QUARTZITES AND SLATES IN REGION ABOUT HEAD OF VALLECITO CREEK.

White Dome is in the middle; Grenadier Range and the west fork of the Vallecito are on the left; Hunchback Mountain is slightly to the right of White Dome. From a point just north of Mount Nebo.
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FIG. 6.-MOUNT GARFIELD, FROM THE NORTHERN END OF ELK PARK, ANIMAS CANYON.

Near center of picture the vertical strata of Uncompahgre quartzites are shown. The well-defined ravine below and to 
left of Mount Garfield marks the fault which bounds the quartzites at the river. The peak of Mount Garfield itself 
consists of northward-dipping quarlzites, which have been thrust over the Archean schists.

FIG. 7.-THE VALLECITO AND THE GUARDIAN, FROM A POINT NOT FAR ABOVE MOUTH OF JOHNSON
CREEK.

Stream gravels and terraces in the foreground; the cliffs to the left are Eolus granite, all else being within the area of
Uncompahgre quartzites and slates.

FIG. 8.-ARROW AND VESTAL PEAKS, SEEN ACROSS ELK CREEK FROM 
DIVIDE NEAR HEAD OF WHITEHEAD CREEK.

In Vestal Peak, to the left, are shown the upturned strata of Uncompahgre quartzite, 
characteristic of the whole Grenadier Range.

FIG. 9.-THE GUARDIAN AND THE EASTERN END OF THE GRENADIER RANGE FROM A POINT JUST NORTH OF
MOUNT NEBO.

FIG. 10.-A GLACIATED SURFACE IN ANIMAS CANYON. 

Shows light-gray Twilight gneissose granite cutting dark amphibolites.

FIG. 11.-INCLUSIONS OF AMPHIBOLE-SCHIST IN TWILIGHT GNEISSOSE GRANITE.

Illustrates manner in which the gneissose banding follows the irregular outlines of included schist fragments.


