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This report presents the results of an inves-
tigation of the ground-water resources of the
Crystal River and Cattle Creek drainage basins,
an area of about 450 mi? (1,170 km?) in west-
central Colorado south and southeast of Glenwood
Springs. The investigation was begun in 1974 Description of geologic units and their hydrologic properties
by the U.S. Geological Survey in cooperation
with the Colorado Division of Water Resources, Max i mum
Office of the State Engineer. System Series Geologic unit Symbol thickness Physical characteristics Hydrologic characteristics

(feet)

The purpose of the investigation was to de-
scribe the geologic units, the aquifers and Clay, silt, sand, gravel, and boulders. Reported well yields are as much as 25
their characteristics, and the availability and Colluvium 0c 50 Generally poorly sorted and angular. gal/min. Source of water for many
chemical quality of ground water in the study Formed as a result of debris accumu- springs. Water quality dependent on
area. Parts of the area have undergone rapid lation at foot of slopes. composition of parent material.
opulation growth in recen ears. This id :
pop o 9 t . © t 4 ° rap Clay, silt, sand, and gravel. Deposits Reported well yields are as much as 75
growth has resulted in an increased demand for - .

T e . . . . . are moderately to poorly sorted and gal/min. Important source of water in
additional c.lomestlc, industrial, and municipal consist of either angular or rounded Carbondale area. Water quality variable
water supplies. A knOW]que of the otcarrence fragments. and dependent on underlying bedrock and
of ground water will permit a more efficient Nl scaie source of alluvial material. Water is a
allocation of the resource. calcium sulfate type or a calcium bicar-
bonate type. Dissolved-solids concen-

The investigation included identifying the Alluvium Qal 200 tration ranges from 245 to 1,460 mg/la
aquifer units, and describing their hydrologic > SelTnlum occurs |n6exces§ of U.S. Public
characteristics. This was accomplished by re- < Health Service (19 2)_dr'?k'?9'water

e . s -y = standards where alluvium is in contact
viewing published geologic maps, obtaining well e with the Eagle Valley Evaporite. Hydrau-
. ; e .
data, and conducting aquifer tests on selected < lie conduetivity values range From 1.0
wells throughout the study area. Samples of =4 ft/d in the Cattle Creek valley to 100
water were collected from wells and springs, and ft/d in the Roaring Fork River valley.
; p < 9
analyzed to define the chemical quality of water
in the aquifers. Geologic information used in Olivine basalt, dark-gray, moderately to | Reported well yields generally range from
the preparation of this report is from published highly vesicular and often dense. Com- 25 to 50 gal/min; yields of 100 gal/min
reports by Orlander, Lamm, and Florquist (1974), monly jointed and fractured and weath- are not uncommon in collapsed areas.
Mutschler (1969), Godwin (1968), Gaskill and ers to a reddish-brown color. E?sa(l:t ii zrirpary sgur?e of w§t?r int(;at—
in (1966) . Bas nd North 1 d e Creek drainage basin; no information
gg::;l]((?96)2)’ anz an n E]::ﬁeg ??zsi’sag Pleistocene Basalt Qb 1,000 available for basalt in western part of
4 > @ .a unpu . Y Crystal River drainage basin. Water is
\/:Ie]del.’ (1954) . Basic hydrologic Qata presented a calcium bicarbonate type. Dissolved-
in this report were collected during the fall of ETEE AN A TION solids concentration ranges from 111 to
1974 and the spring of 1975. A o S 475 mg/1. Hydraulic conductivity values
See table at right for description of geologic units range from 1.0 to 40 ft/d.
AVAILABILITY OF GROUND WATER GEOLOGY NOT MAPPED Pliocene Predominantly granodiorite and quartz No information available. Not an aquifer
. . Indeter- monzonite, light-gray to brown, medium- in study area.
COLLAPSED BASALT OR LANDSLIDES Miocene 'gneous rocks T minate grained, dense, and hard. Fracturing

Rock types in the two drainage areas include = 01igocene il I A )
basalt, sandstone, shale, and evaporites (gypsum CONTACT E and jointing common.
and anh)./drlte) - Unconsolidated deposits mc]ucfie —%———— FAULT — Dashed where approximately & Claystone, mudstone, and shale with in- No information available. Not an aquifer
clay, silt, sand, gravel, and boulders (geologic located. U, upthrown side; D, downthrown = Wasatch terbeds of siltstone and conglomerate. in study area.
map and table describing geologic units). Sille Reane Formation T 6,000 Coarser grained beds tend to be arkosic
Ground-water supplies are available from all 4 —4 — 4 THRUST FAULT — Sawteeth on upper plate. and lenticular.
rock types and the unconsolidated deposits. Dashed where approximately located
However, well yields are greatest from aquifers —— .. —— DRAINAGE DIVIDE - Coincides with Interbedded sandstone, shaly sand, shale, | Data for only one well obtained; water is
in the basalts and in the alluvium (hydrologic isr}lc;dcy_taéea boundary except where and (_:oa]. Sandstones are tan.in color, a ??;cium bicarborlwate.typg. D;?solved-
map and table describin eologic units). 1Gate Mesaverde massive, and form prominent ridges. solids concentration is 181 mg/1l.

P 99 d ) Formation W Z, 140 Shales are greenish gray and locally

" . . . 1 icall
The most extensive aquifer in the Cattle Upper ?;;g?::ﬁious Eagle are ecaRomically
Creek drainage basin is the basalt which over- Cretaceous
. . wv
lies the Maroon Formation and the Eagle Valley = Dark-gray shale, with interbedded sand- Data for only one well obtained; water is
Evaporite. Ground water, stored in the frac- w Mancos Km 4. 000 stone, siltstone, and limestone. a calcium bicarbonate type. Dissolved-
tures of the basalt, is perched on top of the = Shale > Shales are calcareous and slightly solids concentration is 237 mg/1.
Maroon Formation and the Eagle Valley Evaporite. o carbonaceous. Locally fossiliferous.
Ground-water discharge is by leakage into the c
underlying sedimentary rocks, by flow of springs Predominantly light-gray, very fine to No information available. May be an aqui-
into the Cattle Creek and the Roaring Fork River Dakota Sandstone med ium, we]!-sorted, wel]—?emented, fer in outcrop area.
. " Lower and sandstone with shale and siltstone
valleys, and by withdrawals through domestic and 300 ;
K n Well wisld d h . Cretaceous Burro Canyon interbeds., Chert-pebble conglomerates
s'fc:oc ]v]ve S'] te' rie s]r]‘eporte datf:: L ezélr:e Formation are common. The sandstone weathers to
of we completion generally range rom o a rust-brown color and forms ridges.
50 gal/min (1.6 to 3.1 1/s), although in areas
of collapsed basalt the reported yields were as Varicolored shale with interbedded light- | No information available. May be an aqui-
much as 100 gal/min (6.3 1/s). gray sandstone and siltstone and dark- fer in outcrop area.
Morrison 325 gray limestone. Sandstone beds are

Aquifers in the alluvium include valley-fill o Formation more prominent in the lower part of
sands and gravels, alluvial fans, and glacial © ! the formation; limestone beds, in the
deposits. These aquifers are primarily in the < Juizigic middle.
valleys of the Crystal River, the Roaring Fork = KPu . : . . .

. le C K 1th h ~ - o Sandstone, yellowish-gray to gray, very No information available. May be an aqui-
R'V?r’ and Cattle Cree ,.a though extensive a Entrada 150 fine to medium, well-sorted, cross- fer in outcrop area.
luvial fans are present in the uplar:id areas Sandstone bedded, and calcareous. Weathers to
immediately south of Carbondale. DlSCharge an orange-gray color; forms ridges.
from these aquifers supports base flow in the
streams. Reported well yields range from 25 to Upper Chinle Interbedded siltstone, shale, and lime- | No information available. Not considered
75 gal/min (1.6 to 4.7 1/s); however, a properly E Trisssic Formation 1,000 stone-pebble conglomerate. Reddish an aquifer in study area.
constructed well completed in the valley-fill 2 brown in color.
sands And gravels cadld probably yield severs = Shaly siltst with interbedded silty Data for only one well obtained; water is
s — aly siltstone, ;
hundred gallons per minute. Tri:::?g and State and shaly medium-grained sandstones a calcium bicarbonate type. Dissolved-
) Base from U.S. Geological Survey Bridge 2,700 and silty shales. Reddish brown and solids concentration is 489 mg/1.

Water supplies also can be developed from 1:250 000, Leadville, 1955 and UPP‘?r Formation calcareous in places. Crossbedding
springs in colluvium. Deposits of colluvium, Montrose, 1956 i CAPITS Permian and ripple marks locally present.
including landslide deposits, slope talus, and N - INDEX TO GEOLOGIC MAPPING -
mud flows, are found in the higher upland areas // N 1. Bass and Northrop, 1963 Very fine to medium-grained, poorly sort- | No information available. May be an aqui-
and valley edges of the basins, particularly in / , / 7 7 2. Donnell, 1962 . ed, red to gray sandstone with inter- fer in outcrop area.
the vicinity of Marble, Colo. In this area, Z Z ZZ 7 é/% ”\fa\ LN i:gg§WﬂLag%30dW|n’1966 = Upper Weber 100 bedded siltstone and shale. The grav
extensive mudflows and landslide deposits have V | ‘ 5. Mutschler, 1969 . = Parmian Sands ans color In the lower beds is dus to &
been developed on the Mancos Shale. Many e; ?vg&nedrer{glgimm, and Florquist, 1974 E‘ gydrocarb?n Z:aén orlw q:?ll*tz gralni.
springs discharge near the contact of the uncon- ) ’ ome congiomerates focally present.
591idated material an<.j the underlying bedrock. Red, calcareous, arkosic sandstone and Reported well yields range from 5 to 25
Discha.rges. of the springs are generally low, PP shale with interbedded siltstone, gal/min. Where fractured extensively,
vary in time and place, and are dependent on the Lower m grayish-purple limestone, and arkosic may yield greater quantities of water to
season of the year, the areal extent, the rela- Per‘r/nvian conglomerate. Conglomerates are gen- wells. Important source of water in
tive grain size of the deposits, and the topo- and Ubper Maroon 5.000 erally massive, containing igneous, Carbondale area and Crystal River drain-

raphic relief of the Tluvi e its. PP Formation ’ metamorphic, and isolated limestone age basin. Water is a calcium bicarbon-
grap of t colluvial deposits Pennsyl-
p pebbles. Sandstones and shales are ate type in the Cattle Creek and Carbon-
vanian : . -

The water-yielding capabilities of aquifers ln—— e then]mlcaccéous,bnggt.:lar, 3nd.gre]3en qalehargas :nc]i ;.sodlgm I.charbgnaf.:e type
in the sedimentary rocks vary widely and are ! in color. rossbedding and ripple in the Crystal River drainage basin.
largely dependent on fracture porosity and , ‘ marks are locally present. ?;sso};zd;so:|?Zocon;Tntrat|on ranges

o : i : om o1, mg/1.
permeability. Reported yields of wells com- ! |
pleted in fractured rock are low, and generally ' o PENVER ‘ z Interbedded gypsum, dark-gray to black Reported well yields range from 5 to 25
range from less than 5 to 25 gal/min (0.3 to j i = shale, and gypsiferous siltstone. gal/min. Used as a source of water in
1.6 1/s), although a few isolated wells are re- : Study area : < Shales are predominantly calcareous and the Carbondale and Cattle Creek areas.
ported to yield 50 gal/min (3.2 1/s). Springs , l 2 Middle Eagle contain.interbedsvof brov.vnish s.?ndstone. Water is a.calcium sulfa’ge type. Dis-
in sedimentary rocks also may be developed for ] COLORADO ‘ @ Pennsyl - Valley Pev 3.000 Gypsum is generally massive, white, ?nd solved-solids concentration ranges from
water supplies In general, the yields of l : = Ga fan Evanorite ’ weathers to a dark gray. The formation 247 to 2,630 mg/1. The occurrence of
these sprinas &;re i endent,on the same Fsctors i l o P as a whole weathers to a yellowish-gray selenium is localized; concentrations

.p 9 P : e ac , i color. Some beds may be halitic. in excess of U.S. Public Health Service
as springs in the colluvium. However, springs ! (1962) drinking-water standards occur
in the sedimentary rocks are more likely to be | | in the Cattle Cresk snd Carbondsle areas.
perennial and have higher yields than springs | j
in the colluvium. T T T T e e s — - Minturn Formation Limestone, dolomite, sandstone, silt- No information available.

Gothic Formation stone, shale, quartzite, and some

Ground-water circulation in sedimentary-rock of Langenheim (1952) conglomerate. Rocks are generally
aquifers is controlled partly by the character- § omef Belden Formation brownish, Tight gray to dark gray,
istics of the individual rock units and partly L= Panmisy]- Leadville Limestone P€u 4,650 hard, calcareous, and may be slightly
by the regional geologic structure Rock units w o vanian Chaffee Formation to strongly metamorphosed.

: ’ »waoo Manitou Dolomite
e e e e e BES| et |l ot

, < Sawatch Quartzite
of dip; ground-water discharge is to the streams. SCALE 1:125 000 Q

West of the Crystal River, however, the sedi-
mentary rocks have a steep dip to the west and
southwest except where locally controlled by
intrusives. The direction of ground-water flow
in these bedrock aquifers is to the west and
southwest, not to the Crystal River or its
tributaries.
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