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HYDROGEOLOGIC MAP AND WELL AND SPRING DATA

EXPLANATION FOR HYDROGEOLOGIC MAP

CORRELATION OF MAP UNITS IN
HYDROGEOLOGIC DIVISIONS

Sedimentary rocks

Holocene

relative age)

Pleistocene

Tsl Ted

} Pliocene

Miocene

Miocene(?)

> Eocene

Paleocene

(order may mot reflect

FEocene(?) or Pliocene(?)

s QUATERNARY

> TERTIARY

DESCRIPTION OF MAP UNITS

(See table on sheet 1 for more detail)

HYDROGEOLOGIC DIVISION 8:
Qal, alluvium, includes flood-plain deposits and
alluvial fans
Qt, terrace deposits
Qd, rock debris
Qg, glacial deposits

HYDROGEOLOGIC DIVISION 7:
Tsl, Salt Lake Formation
Tcd, Camp Davis Formation
Tbp, Browns Park Formation
Tbi, Bishop Conglomerate

HYDROGEOLOGIC DIVISION 6:

Tf, Fowkes Formation

Tb, Bridger Formation

Tgr, Green River Formation

Tw, Wasatch Formation

Th, Hoback Formation

TKe, Evanston Formation

Tfw, Fowkes, Green River,and Wasatch For-
mations

TKfe, Fowkes, Green River, Wasatch and
Evanston Formations
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EXPLANATION FOR WELL-AND SPRING-

DATA MAP

WELL AND SPRING SYMBOLS

o 4 @
Well Flowing well Spring

Color denotes geologic source of water by hydrogeologic division
(See explanation for hydrogeologic map for color code)
33bcl Section number segment of well or spring number.
(See explanation of numbering system.)
W20 Depth to water below or head above (+) land surface, in feet;
R, reported.
D150 Depth of well below land surface, in feet.
F50 Flow of spring or well, in gallons per minute; may not indicate
the average flow.
Y300 Yield of pumped well, in gallons per minute; generally not the
maximum amount available from the well; R, reported.
C55 Specific capacity of well, in gallons per minute per foot of
drawdown.
SC Specific conductance of water, in micromhos per centimetre
at 25° C.
Kf Geologic source of water. (See explanation for hydrogeologic
map and other symbols below.) Queried where questionable.

Other symbols used for geologic source of water not used on
hydrogeologic map

Js, Stump Sandstone
Jp, Preuss Redbeds
Ra, Ankareh Formation
Rt, Thaynes Limestone
P[Pw, Wells Formation
[Pt, Tensleep Sandstone

o
43°15 & 43°15' [PMa, Amsden Formation
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HYDROGEOLOGIC DIVISION 5: :
Kav, Adaville Formation 37-18-18aab
Kh, Hilliard Shale F250 Y30R
Kbb, Blind Bull Formation SC370 $C602
Kf, Frontier Formation 0Ob -~ Qal G‘N"D E
< Khb, Hilliard Shale, Blind Bull Formation i A 03'“'9 Sna

and Frontier Formation PP .. = F;“"”M’l (
Ksij, Sage Junction Formation WeaR SC494 BRADLEY
Ka, Aspen Formation D110  15bddl Tsl MOUNTAIN
Kq, Quealy Formation Y55R  W40R =\

Kc, Cokeville Formation SC426 p210 P E I DG 2=x
Kbr, Bear River Formation Qal  yizR e B e
Ktf, Thomas Fork Formation SC432 7-118-344¢

Ks, Smiths Formation Qal — F15 W
SC360 )

> Upper Cretaceous
9598 Pt
o

WELL AND SPRING NUMBERING SYSTEM

The numbering of wells and springs is based on the U.S. Land Grant
System. The first segment of the number is the township (north);
the second segment of the number is the range (west); the third seg-
ment of the number is the section, which is followed by a first letter
that designates the quarter section, a second letter, if shown, that des-
ignates the quarter-quarter section, etc., (a-NEl4, b-NW 14, c-SW,
d-SEY;). Well 17-120-6ac2, for example, is in the SW1 of the NE14
of section 6, Township 17 North, Range 120 West. The number 2 indi-
cates a second well or spring in the same quarter-quarter section. The
first and second segments of the number are not shown on the map
when the area has been surveyed and the township-range grid is
shown. Well 17-120-6ac2, for example is in a surveyed area and is
simply designated 6ac2 on the map
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CHEMICAL-QUALITY SYMBOLS
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14cb1 s ur . Magnesium
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J®n, Nugget Sandstone
D65

HYDROGEOLOGIC DIVISION 3: Y25R
TRat, Ankareh Formation and Thaynes Lime- Qal
stone T.-35 N
Raw, Ankareh Formation, Thaynes Limestone
and Woodside Formation
Rd, Dinwoody Formation
Pp, Phosphoria and Park City Formations
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Bicarbonate or bicarbonate

Twin Creek Limestone
Permian plus carbonate
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HYDROGEOLOGIC DIVISION 2:
PMwa, Wells and Amsden Formations -
[PMta, Tensleep Sandstone and Amsden For- ;?:gm < :

mation Qal 9
Mm, Madison Limestone
MDd, Darby Formation
Ob, Bighorn Dolomite
€gf, Gallatin Limestone, Gros Ventre Forma-

tion, and Flathead Quartzite
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Igneous and metamorphic rocks

QUATERNARY (?) Na 501-1000

AND TERTIARY HYDROGEOLOGIC DIVISION 1:
QTi, igneous intrusive and extrusive rocks
p€r, metamorphic and igneous rocks
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The chemical type of water is shown by segments of a colored circle; the
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size of the circle denotes the range in total dissolved solids. Segment

divisions are diagrammatic with the major cation relation shown in the

top half of the circle and the major anion relation shown in the bottom

half. The following procedure is used in determining the water type:

1. The sum of major cations—calcium, magnesium, and sodium (or so-
dium plus potassium)—in milliequivalents per liter is taken to be
100 percent and the percentage of each cation is calculated from
that base. Similarly, the major anions—bicarbonate (or bicarbon-
ate plus carbonate), sulfate, and chloride—are calculated from a

~ base of 100 percent

2. Where one cation constitutes 50 percent or more of the total cations

1 and one anion constitutes 50 percent or more of the total anions,
that cation and that anion designate the water type. For exam-
ple, if calcium is 60 percent of the total cations and bicarbonate is
75 percent of the total anions, the water is classified as a calcium
bicarbonate type

3. If no ions constitute as much as 50 percent of the total cations, or
anions, the ion with the highest percentage is given two-thirds of
the semicircle and is named first, and the ion with the second high-
est percentage is given one-third of the semicircle and follows as
a subsidiary term—for example, sodium chloride bicarbonate type
or calcium magnesium sulfate bicarbonate type
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Snake River valley

Alluvium in the Snake River valley and along Flat Creek in Tps. 40 and
41 N.1is capable of meldmg large quantities of water to wells. The
r3ccl depth to water in alluvium is rarely greater than 50 feet and commonly
w+ less than 25 feet below land surface in this area. The maximum thick-
D60 ness of alluvium is unknown, but it is at least 200 feet thick at Jackson.
e The thickness of alluvium is less along the Snake River in Tps. 37, 35,
Tw and 39 N.; the river has cut its channel in bedrock along much of this
reach. Water in alluvium is a calcium bicarbonate type and contains

\;5::1"' 150 to 300 mg/!l dissolved solids
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Salt River, Snake River, and Wyoming Ranges

Large quantities of water are available from limestone and dolomite aq-
4 *lﬁbcl zzmko wuifers in the Madison Limestone, Darby Formation, and Bighorn Dolo-
mite in the vicinity of large springs where there is solution permeability
‘Smﬂ_ QSC642 - : . : ) and a concentration of flow. There also are large volumes of poorly
te t? 13 : il permeable rock and drained rock, however, and the availability of water
3 : ; Dl22 ’ Jfrom these limestone and dolomite aquifers therefore is quite variable.
Water from the Madison, Darby, and Bighorn at shallow depths ts usu-
ally a calcium bicarbonate type and contains 100 to 250 mg/l dissolved
solids. Water from springs that issue from these limestones along major
Saults along the Snake and Hoback Rivers commonly is a calcium sul-
Sate or calcium sodium sulfate type and contains 1,000 to 1,500 mg/l
dissolved solids. Water from these springs may be indicative of the
quality of water in these aquifers at great depths
Sandstone aquifers in the Wells Formation and Tensleep Sandstones are
sufficiently permeable that they should be capable of yielding moderate
quantities of water to wells. However, topographic highs underlain
by these rocks may be drained to depths of several hundred feet, especi-
ally if underlying limestones have extemsive solution development.
Water in the Wells and Tensleep at shallow depths is usually a calcium
bicarbonate type and contains 200 to 500 mg/l dissolved solids
Along the Greys River, south of “The Elbow”, the Nugget Sandstone and
lower part of the Twin Creek Limestone should be capable of yielding
moderate quantities of water to wells. Wells that tap the Nuggett and
the Twin Creek in this area may flow if they are located in topographic
lows. Small to moderate quantities of water are available from sand-
stone aquifers in the Frontier, Bear River, and Blind Bull Formations.
Water in these aquifers at shallow depths is usually a calcium bicar-
bonate type and contains 150 to 300 mg/l dissolved solids. Some domes-
tic wells that tap the Bear River and Aspen Formations along the Snake
River in T. 39 N. have been abandoned because of hydrogen sulfide gas
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Star Valley

Large quantities of water are generally available to wells from alluvium
in Star Valley north of T. 31 N. No wells penetrate the entire thick-
ness of alluvium, which has a maximum thickness of at least 22} feet.
The water level in alluvium near the center of the valley is less than 25
Seet below land surface, but it is greater than 100 feet along the east

Richardson (1941)
=
N
2

side of the valley between Grover and Smoot. Zones of perched water
in alluvium are tapped by many domestic wells along the east side of
the valley. A flowing well (84-119-12ac1) in alluvium is located north-
east of Thayne. Water in alluvium is usually a calcium bicarbonate
type and contains 200 to 300 mg/l total dissolved solids. Between Au-
burn and “The Narrows” along the west side of the valley, however,
water in alluvium may be a sodium chloride or sodium calcium chloride
type and may contain greater than 500 mg/l dissolved solids. Water
Jrom springs issuing from the Preuss Redbeds along Stump Creek in
Idaho and water from hot springs (83-119-23acl and 33-119-26ad1) are
a soditum chloride type and recharge the alluvium
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L Gannett Hills, Sublette Range, and Tunp Range
i Small quantities of water are available to wells from aquifers in the
Twin Creek Limestone, Gannett Group, Preuss Redbeds, and Stump
Sandstone. The Wells Formation and the Nugget Sandstones are ca-
pable of yielding moderate quantities of water. The Thaynes Limestone
and Phosphoria Formation yield moderate quantities of water to wells
uh the southern part of the Tunp Range; in T. 22 N., R. 118 W., wells
that tap these for'm,atwns at depths of 500 to 600 feet flow. Water at
shallow depths in the Wells, Thaynes, Nugget, Twin Creek, Gannett,
and Stump is usually a calcium bicarbonate type and contains 250 to
500 mg/l dissolved solids. Water in the Preuss, however, is commonly
a sodium chloride or sodium chloride bicarbonate type and contains 500
to 1,000 mg/l dissolved solids. Water in the Phosphoria in the south-
ern part of the Tunp Range is a calcium sulfate or calcium magnesium

sulfate type and contains 1,000 to 3,000 mg/l dissolved solids
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SOURCES OF DATA USED IN COMPILING HYDROGEOLOGIC
MAP AND STRUCTURE SECTIONS
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Fossil Syncline

Conglomerate and conglomeratic sandstone aquifers in the Wasatch and
Evanston Formations and the Gannet Group are capable of yielding
moderate to large quantities of water to wells. Finer grained sand-
stones in the Wasatch, Green River, and Fowkes Formations will yield
small quantities of water. Drilling depths in the area, to tap a suffici-
ent thickness of sandstone, are usually less than 200 feet for domestic
wells and as much as 700 feet for municipal wells. Zones of perched
water occur in these formations near land surface; however, in topo-
graphic lows at depths greater than about 100 feet, water is confined
and some wells flow. In the southern and central parts of the Fossil
Syncline, water at shallow depths in these sandstone and conglomerate
aquifers is usually a calcium bicarbonate type and rarely contains
more than 500 mg/l dissolved solids; however, water in these aquifers
in the northern part of the Fossil Syncline usually contains 300 to
2,000 mg/l dissolved solids and larger concentrations of sodium, chlor-
ide, and sulfate
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5 Hilliard Flat, Cumberland Flat, and Mammoth Hollow

39cal These areas are structural synclines in which the topographic lows or
W+ ] flats are usually underlain by o large thickness of Hilliard Shale, and
F1 the surrounding hills are underlain by older Cretaceous and Jurassic
| ¥ sC10,200 rocks. (See structure section D-D’'.) Oyster Ridge, a prominent topo-
! Ka?* graphic feature that extends along the eastern edge of most of this area,
oAl FRarch 4 18 formed by resistant sandstone beds in the Frontier Formation that
NCO, N £O1 64 dip to the west under the Hilliard Shale.  Very small quantities of
INTA COUNTY water are available from the Hilliard Shale. Most domestic wells in
Hilliard Flats tap the thin mantle of terrace deposits that overlies the
shale. Small to moderate quantities of water may be available from
sandstones in the Frontier, but drilling depths to tap the Frontier in-
crease rapidly away from its outcrop areas. In Hilliard and Cumber-
land Flats, drilling depths to reach the Frontier could be as much as
7,000 feet where a large thickness of Hilliard Shale is present. Small
quantities of water should be available from the Lazeart Sandstone Mem-
ber at the base of the Adaville Formation along the western margin of
Cumberland Flats; however, in much of this area, the Adaville has been
eroded away and outcrops of the Lazeart are small. Other aquifers
that will yield small quantities of water are thin sandstone beds in the
Aspen and Bear River Formatwns, sandstone in the Stump Sandstone,
and conglomerate and sandstone in the Gannett Group. The Nugget
Sandstone should yield moderate quantities of water east of Mammoth
Hollow; however, the Nugget may be beyond present (1973) economic
drilling depths a short distance from its outcrop
Although the quality of ground water varies considerably in these areas,
water in Cretaceous aquifers is generally of better chemical quality in
Mammoth Hollow than in Cumberland and Hilliard Flats. Water in
Cretaceous aquifers at shallow depths in Mammoth Hollow is usually
a calcium bicarbonate or sodium bicarbonate type and contains 250 to
500 mg/l dissolved solids. In Cumberland Flats, water in the Frontier
usually contains 750 to 1,500 mg/l dissolved solids, and water in the
Aspen Formation and Hilliard Shale usually contains more than 2,000
mg/l dissolved solids
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Bear Rlver valley

Alluvium in the Bear River valley north of Evanston is capable of yield-
ing large quantities of water to wells. The maximum thickness of al-
luvium has not been penetrated by wells in this area but is at least 410
feet thick near Border. (See well 26-120-1ccdl.) A well that penetrates
a sufficient saturated thickness of alluvium could be expected to pro-
duce 2,000 gpm or more. The water level in alluvium is usually less
than 25 feet below land surface, but it may be 100 feet or more below land
surface in alluvial fans along the margins of the northern Bear River
valley. Alluvium in the Bear River valley south of Evanston and along
Yellow Creek is probably capable of yielding moderate quantities of
water to wells where there is sufficient saturated thickness of gravel
and sand (25 to 50 feet). Well 15-120-31dbl penetrates about 50 feet of
v | sand and gravel along Yellow Creek and is pumped at a rate of 320 gpm.
/ T‘} i \\ _\_;1 41°15 Several domestic wells tap terrace depos'l,ts south of Evanston, but the
Boringatiey\, W~ %l saturated thickmess of sand and gravel is small. During relatwely
Station eWCE N / i \ dry years, some of these wells reportedly have failed. Water in allu-
vium in the Bear River valley contains 300 to 600 mg/l dissolved solids
and is usually a calcium bicarbonate or calcium magnesium bicarbo-

nate type '
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Individual sandstone aquifers in the La Barge Member of the Wasatch
Formation are capable of yielding small quantities of water to wells;
however, wells may yield moderate quantities of water where more than
one sandstone aquifer is tapped. Conglomerates in the conglomerate
member of the Wasatch yield small quantities of water to wells, and, in
areas where the conglomerate is well sorted, moderate quantities of
water may be available. The Green River Formation and the upper
tongue and New Fork Tongue of the Wasatch contain comparatively
small thicknesses of sandstone and are capable of yielding only small
quantities of water to wells. Rocks in the Bridger Formation are rela-
tively impermeable in most areas and will yield very small quantities.
However, north of the Uinta Mountains along the southern boundary of
the area, the Bridger is conglomeratic and may be capable of yielding
larger quantities of water. Conglomerates in the Browns Park Forma-
tion and Bishop Conglomerate are usually well drained and will yield
only small quantities of water to wells

In the more humid southern part of the area just north of the Uinta
Mountains, Tertiary aquifers are generally conglomeratic, and ground
water is of excellent chemical quality. In this area, water in the Wa-
satch and Bridger Formations is usually a calcium bicarbonate type
and contains 200 to 350 mg/l dissolved solids. To the north, the Tertiary
rocks are finer grained and precipitation is less. The Wasatch and
Bridger Formations intertongue with lake beds of the Green River For-
mation, and water in these formations commonly contains 500 to 1,000
mg/l dissolved solids

C’
12,000
8000'

4000’

12,000’
8000’

Mammoth Hollow

South Piney Creek

s 3
i : :
& &

4000’

SEA LEVEL SEA LEVEL

T. 13 N ‘A Ts 13 N

WYOMING RANGE

GREEN RIVER
BASIN

GANNETT HILLS SALT RIVER RANGE

T. 13 N.

SUMMIT CQUNTY

STATE LINE

|
-
|

WYOMING-UTAH

’
iT.12N, D

T. 12 N. i
3 Tbli

Little Muddy Creek
CUMBERLAND FLATS

THE HOGBACK

;
= ;

8000’
4000’
SEA LEVEL

8000"

4000’
SEA LEVEL

B |
< 41°00

41°00' |

41°00" [ A

: — —
R. 121 W. 111°00" R. 120 W.

GREEN
RIVER
BASIN

R. 121 W. 111°00’ 110°45' R. 118 W. UTAH Qal not shown FOSSIL SYNCLINE 110°45 R. 118 W, UTAH

Hydrologic data compiled by G. C. Lines, 1972-73

WELL- AND SPRING-DATA MAP

Geology compiled by G. C. Lines, 1972-73

HYDROGEOLOGIC MAP AND STRUCTURE SECTIONS

Interior—Geological Survey, Reston, Va.—1975

Base from U.S. Geological Survey SCALE 1:250 000
Driggs (1962), Ogden (1960), and 5 0 5 10 15 a0
Preston (1958) : —r—— . f : T T

25 MILES
]

5 o] 5 10 15 20

2|5 KILOMETRES

WATER RESOURCES OF THE THRUST BELT OF WESTERN WYOMING

By

Gregory C. Lines and William R. Glass
1975






