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Figure 2.  Diagrammatic cross section portraying flow of groundwater.  Low permeability Lake Centennial sediments floor the central part of the valley and confine 
the groundwater in more permeable sands and gravels beneath them (see text).  This semi-confined groundwater percolates upward and thus helps sustain the 
wetlands late in the growing season.  

t

e
v

a
n

a
e

M
adison  Valley

Idaho n

Montana

Centennial Valley

ri
aP

s
S

k

E

n
r

C e n t e n n i a l  R a n g e

i
eR

l

Copyright:© 2013 Esri

45°00'

44°50'

111°30'

44°30'

44°40'

44°20'

112°00'112°30'

R
ns

a

n

Island Park Reservoir

y

Lima
Reservoir

a

Paleo-canyon of 
Red Rock River

e

r R
ange

Upper Red 
Rock Lake

Wade Lake

S

Yellowstone Calderas

Hebgen Reservoir

Heise Calderas

n

M
ad i s on

Lower Red 
Rock Lake

l

Red Rock Pass

Pinedale
Moraines

Landslide dam

r

G

Cliff Lake

fault
trench Red Rock

Lakes NWR

Map Area

Mud
Lake

LIMA DAM

Lima Reservoir fault

C e n t e n n i a l f a u l t

e
a

l

Quake Lake

Odell
Creek

c

Hidden Lake

e

Red Rock River

R
g e

w

15

Elk Lake

g

t

v

o

Henrys Lake

20

87

287

0

State boundary

8

Figure 1
Map Area

EXPLANATION

Interstate

Highway

Normal fault, defined

Secondary road

MILES

0

Calderas, approximate

4

Historic Lake Centennial

KILOMETERS

Moraines

8

4

Lakes, reservoirs, and rivers

Normal fault, inferred

Figure 1.  Location of the Red Rock Lakes map area.  Note the string of lakes (Elk, Hidden, Cliff, and Wade Lakes) define a paleo-canyon of the Red Rock River northward 
into the Madison Valley.  The eastern Snake River Plain is also the track of the Yellowstone hotspot, which is associated with late Cenozoic volcanism, faulting, and uplift 
(Pierce and Morgan, 1992).  The two youngest caldera groupings along the hotspot track are calderas of the Heise volcanic field (6.6–4.45 Ma; Morgan and McIntosh, 2005) 
and calderas of the Yellowstone volcanic field (2.05–0.64 Ma; Christiansen, 2001).  Quaternary faults are shown in red and faults other than Centennial fault and the Lima 
Reservoir fault are from U.S. Geological Survey and Montana Bureau of Mines and Geology (2006).  The Centennial fault extends, with right-stepping en echelon faults, 
from east of Henrys Lake (Myers and Hamilton, 1964; Morgan and others, 2008) through Red Rock Pass  (Witkind, 1975) to the bold front of the Centennial Range east of 
Odell Creek. Westward from Odell Creek, the fault is poorly expressed for 15 km and then becomes well defined for 18 km to Mud Lake (Witkind, 1975; Petrik, 2008).  At 
Mud Lake, fault offset switches to the north side of the valley as the Lima Reservoir fault (Myers and Hamilton, 1964; Bartholomew and others, 2002).  This fault continues 
west to beneath the Lima Dam (Anastasio and others, 2010).  
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